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SUMMARY

"L Title

A Study on the Development of Novel and Biomedically Available Substances from

‘Marine Organisms
II. Objectives and Significances

Marine natural products chemistry is one of the fastest developing fields of sciences.
‘ Despite its relatively short history, more than 7,000 novel compounds have been isolated
from various marine organisms. Knowledge on secondary metabolites of marine organisms
has greatly contributed to the progress of many related fields including medicinal sciences,
chemistry, and biology by providing valuable informations and research means.

Acknowledging the great academic and industrial . importance of marine natural
products, leading countries have considered this field as an essential part of biotechnology
of the 2lst century, and invested tremendous efforts which have resulted in the isolation of
vnurrvxa'ous biologically active and structurally unique compounds culminating in more than 60
patents. Some lead compounds including enzymes and- bioactive polymers have been either
. already commercially available or expected to appear in the market in near future.
However, biotechnological concern in Korea has been focused mainly on the metabolites of
plants and microorganisms of terrestrial origin, while marine organisms have attracted only
very limited attention. Considering the increasing international competition for valuable
_substances from natural resources and the tremendous potential of marine organisms
researcﬁ m this field is a matter of urgency. , :

_ Based .on the results of previous exploratory studies by this research group, the
ultimate objective of this long-term project is the development of novel marine natural
products possessing biomedical potentials. Developments of industrially available
macromolecules including novel enzymes will be also pursued. - In addition, new biological
aﬁd cherlnical! techniques including isolation and structure determination of complex
molecules, bioactivity screening methods, as well as isolation -and cultivation of marine

microorganisms will be developed.
III. Contents and Scope

1. Benthic colonial animals' have been collected’ from various sites' of Korean and
Antarctic waters and taxonomically classified. Target organisms have been selected by a

combination of literature survey, bioactivity tests, and chemical analysis of organic ‘crude
’ (5)



extracts.

2. Secondary metabolites have been isolated by utilizing various chromatographic
techniques. Structures of novel compounds have been determined by combined chemical and
spectral analysis. Purified compounds have been extensively tested for bioactivity.

3. Strains of microorganisms have been isolated from various marine environments.
Based upon the results of bioactivity tests, strains possessing significant enzyme activity
have been selected and cultivated in large-scale. Substances respdnsible for the bioactivity
have been isolated and analyzed for biochemical characters.

4. Various bioactivity assay systems have been “installed. In addluon, new activity
testing methods of improved efficiency and safety have been developed.

IV. Results and Suggestions

1.-More than 600 kg of benthic colonial animals have been collected from the various
sites of Korean and Antarctic waters. These specimens have been classified to total 58
species of coelenterates(11), sponges(43), and tunicates(4). In addition, more than 7,000
microbial strains including 2,000 actinomycetes have been’ isolated from diverse marine
environments such as algae, animals, sea water, and especlally sédiments of the South and
East Sea, mid- Pac1ﬁc, and the Antarctic. ' '

2. Based upon the results of bioactivity tests and chemical analyses 7 spemes of
coelenterates and 8 species of sponges have been 'selected for chemical mvestlgatlon More
than 50 metabolifes including 32 novel compounds have been isolated by utilizing various
" chromatographic techniques. By combined chemical and spectral methods, the s'truct‘:ures of
these -compounds have been determined as sesqui- and ~ di-terpenoids, caratenoids,
secosteroids, polyhydroxysteroids, steroidal hemiacetals, cyclopropyl oxylipins, pyrldlmum
carboxylates, polyacetylenes, and cyclitol-containing glycolipids. Several compounds have
exhibited significant antlrmcroblal cytotoxic, and/or enzyme mhlbmng acthltles

3. As a part of efforts to improve current screening system, a new method of
antimicrobial activity and a phospholipase Az inhibition activity tests have been déyéloped
using marine luminescent bacteria. Assay systems for enzymes including lipase, superoxide
dismutase, and haloperoxidase have been also installed. Nonisotopic assay method of viral
reverse ‘transcriptase and methods of antioxidant and RNA-cleavage assay have been also

¢



4. Based upon the results of antibacterial and antifungal activity tests, several strains
of bacteria and actinomycetes have been selected for chemical investigation. In addition,
strains producing lipase(24), phospholipase A(12), superoxide dismutase (5), agarase (2), and
extracellular polysaccharides (1) have been selected from the corresponding assays.
Large-scale cultivation and purification of 2 kinds of superoxide dismutase and extracellular
phospholipase A:1 were completed. Biochemical characters of purified enzymes have been
investigated.

In summary, this study has established foundations for a long-term research on the
developments of novel and biomedically available substances from marine organisms. The
results of the first phase’s research have clearly demonstrated the possibility of successful

chemical investigation and utilization of marine organisms in Korea.

)






BLOFE st st A sA et st eeeeeeens (3)
TLRBLRL vt csseasssssassias s st ee oo e e s s et (13)
FEERL ittt et et oo (19)
T | TR OO 1
A 2 . Gorgonians®] WAFE D oo eee e e 5
2. 10 A B et e et s e e e e e e oo 5
2. 2. Muricella Sp.2] THAFEE oo eeeeeeeoeeeess e s eeeesmsessseee oo 6
2. 3. Euplexaura anastomosans® TAAFE A ..ooooooeooeeeeooooeeoee oo 27
20 4 A et eeeeeeeeeeeee e 37
A 3 . Hydroids®] WAFE A oo seeeeeeeoosaesesssseeeeeese s oo 97
B L AR ettt e e e e ee oo 97
3. 2. Solanderia secunda®) TAAFE A oooocceeeveeiieeeeeeeeeeeeeeeeseessees e eeeeoeeeooeeeoo 100
3. 3 A B et e eees e 111
A4 FHAFEG WAFE A et eeesesesseeseseeeeeee s eee s 190
4o 1. B et et et ettt ee e 190
4. 2. Petrosia corticata®) THAFE .  oeeeeeeeoceeeeeeeeeeeeeeeeseeseeeeessoseeeesssee oo oo 194
4. 3. Caminatus awashimensis® WAFEZ oo 214
A4, ABHPH ettt e e e 218
ASH AINPEZLE FEEL BAAA s 242
B L A B ettt eeee et e s 249
5.2, UM E TF BE L HBE e 242
5.3 FEEE A L B e e et eees e 243
B 4 AT HIH ot e oo eeeeeeeeeees 253
A6 R AABAS ZHAAA TD oo oo 273
B. 1 ATB o 273
6. 2. HABAHE ZHAA TB  corrmreereeeeeeseeesesee s eeeaeesessss e eeoeeoeee o 273
6. 3. SNBTFMTY OF B M TN oo 279



(10)



Contents

SUITIINIATY  seeseveseesesersseeseesesessssssssessessosessssessesssessssssse st sesesesses et sssismessssss s sosesissee (3)
LISt Of FIGUIES  +rerererseessemsunsssmsiimssiesiss sttt issss s s bt bt bs s b ss s s e ss s - (13)
LISt Of TaDIES  cveerereermererersmremrsrcuesessesessessasstsesetesssssesessasssssssnsesesssnssssesessasssssnsassessssessssssssssresessssess (19)
Chapter 1. INEroAUCLION ettt ssssss e ses e ane e scnos 1
A 2 A. Metabolites 0f OTgONIANS ettt 5
0. 1. INEFOAUCHION  -+rereerereerersreseererreeerernssenssstsesesssessasessssssnesesesseessssesnssssnensssssnssssassssasassnsssesns 5
2. 2. Metabolites Of MUriCella SP. «wemiesiiisieriisssissis s cossesessaseersesesnassesassoons 6
2. 3. Metabolites of Euplexaura QnastOmOSANS  --wecmmsssssissnssssssessnssssssns 27
2. 4. EXDETIMENTAL  «rvvererrrseresesarssseresrs st ssssis bbbt sess s s st s s sa s se s 37
A 3 A. Metabolites 0f hydroids - e sisssssse s sssnssons 97
3. 1. INLEOAUCLION  -+eerererreeersrsresreresreesmsresessensesesseuessetstnessesessessesersesnesssssnensensaneassnessansensensssssnces 100
3. 2. Metabolites of SoIQnderia SECUNA@ - rrmeresieeesesesemeesissseserisesssessnsssesessessnns 111
3. 3. EXDEIMENtAl «ovrerrererireereissesisssies sttt bbbt s 190
A 4 . Metabolites Of SPOMEES  wrwerrrerrsseiiiisinsisisissssssses s ssss s 190
A, 1. TNEEOAUCEION vrerrerrereeresessressenersenstssstsassssassstassssassatsessetsssstasss s sessessssssssssssnsasssssssscsscses 190
4. 2. Metabolites Of PetroSi COTrtiCata - emmmmmmmrmssesarans e 194
4. 3. Metabolites of Caminatus QWASRIMENSIS - wwssessssersssmsssssssssssssessssssssssssssssns 214
4, 4, EXPErimental . eeeeeeerseiisiessisesiississs s nssesssnens ettt et eae 218
Chapter 5. Isolation of novel enzymes from marine microorganisms -....... 242
5. 1. INEFOAUCLION  -rvevsesersresessssreassssmssesessresseesessessesstsesestotuessesstsessesssessssinsasssssossersesneustasscssssoss 242
5. 2. Isolation of MArine MIiCrODIAl SEIAINS  «w-rseererereererrereeresersesseesesessruemsessersssesesserens 249
5. 3. Screening and purification of NOVEl ENZYMES wrrorrierrimrsriinsmssssssessissseranereenes 243
5. 4. EXDETIMENEAL rrrvvvrrressserenssserssssssssissss st i s 253
Chapter 6. Biological activity @nalysis - 273
6. 1. INEFOQUCHION  creererrrrererereseemsessesetsesistaestiesieaetessesesessessscsosessesenssesecnessanenessesosssiossinesnssnns 273
6. 2. Biological activity analysis MEthOdSs -wrrmrerrerrenioncseeesecsssessssssssmssrissssees 273
6. 3. Development of new assay methods using microbial bioluminisence ----- 279

(11)



Chapter 7. CONCIISION vttt sttt st
REferenNCES  crrrrrrtieteer i s e

Asgigned Study ..............................................................................................................................

(12)



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

List of Figures

2-1. Structures of pseudopterosins and l0phOtOXin. et 7
2-2. Cladiellin derivatives isolated from gorgonians of the genus Muricella. ------- 9
2-3. Structures of muricellaxanthin and amarouciaxanthin A. - 12
2-4. Partial structures and key HMBC correlations of muricellaxanthin. «.cconeeeeenee 14
2-5. Carotenoids isolated from marine algae. i 16
2~-6. 9,10-Secosteroids isolated from a gorgonian of the genus Muricella. et 18
2-7. Secosteroids isolated from MAarine OrganiSMS. «wrrrerrermmmssessssresseresesesisssssssereoe 22
2-8. Structures of anastomosacetals A-DD. «eeermimmmtnsesenseassssessssesssssssssssssssens 29
2-9. Proton NMR spectrum of cladiellin. weeeeimmemmnmeemecmsercnenereesecneseseseesessesasesseranens 48
2-10. Carbon NMR spectrum of cladiellin. e e . 49
2-11. Proton NMR spectrum of muricellaXanthin, «-eeseeeeeresesssmerereseosesersessssrmnssesesssnes 50
2-12. Carbon NMR spectrum of muricellaXanthin, - eeeoorcerermmeremmscrcrsnseresrnens 51
2-13. Proton COSY spectrum of muricellaXanthin, eseeeessesmesessessmsmsasssssmssnsessessern 52
2-14. HMQC spectrum of MUrACEIAXANIN,  --re--rrererrererseresessesssssssasesssssserssessessssssssssssosessee 53
2-15. HMBC spectrum of muricellaxanthin{upfield). «-oeoemeimsininiiesisisienncniesieen 54
2-16. HMBC spectrum of muricellaxanthin(downfield). evevereeeevemimrinemieiiieenicecnns 55
2-17. Proton NMR spectrum of 95J—18-A. -eererreeerresemsermmresesseeee s sssra 56
2-18. Carbon NMR spectrum of 95J=18=A. ormcmiiniiinimiiessesissssssnssssissssssecssenes 57
2-19. Proton NMR spectrum Of 95J=18=B. «rrrrressmmmssmmmmsssssssssssssnnressrssssssmsssssnnonsesesess 58
2-20. Carbon NMR spectrum of 95J—18-B. -ircrrrerreremirmmmsesresrecsssmmmsnesssssssassinsssmnsnssereens 59
2-21. Proton NMR sSpectrum of 95J=18=C. . weewerrerrerrecreosmneesserememmsessmcasessnsoeserseseneceses 60
2-22. Carbon NMR spectrum of 95J—18-C. -weurreemieimmesmmmmerssisssssisesrsssmsssessesessssessanes 61
2-23. Proton COSY spectrum of 95J—18-C. rrwerreremmermmeeessimmasnmmeresessenmsssssssessannsesen 62
2-24. HMQC spectrtim 0f 95J—18-C. coeverreerevrrrerieemmmmmmsmmmnssessessasssssssssesamssnmmmsssessessesssesseees 63
2-25. Proton NMR spectrum of 95J-18-D.

2-26. Carbon NMR spectrum of 95J-18-D.

2-27. Proton COSY spectrum of 95J-18-D.

2-28. HMQC spectrum of 95J—18-1DD. oottt 67
2-29. Proton NMR spectrum of 95J—18-E. oottt 68
2-30. Carbon NMR spectrum of 95J-18-E. -ovrurenen. OO 69
2-31. Proton COSY spectrum of 95J<18-E. ittt tens s 270
2-32

. HMQC Spectrtim Of 95J—18=E. urereecierrreerirmmemmmesssasneressssssssssssssssssssasssssssssssosssssssses 7



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

2-33. Proton NMR spectrum ‘of 95J-18-F.' .....: foeereeeere e areaneeentras st st bt et 72
2-34. Carbon NMR spectrim of 95J—18-F. - rererrrrrrreeeeemmemmsseesecereneseessessesssssmesssesesse 73
2-35. Proton COSY spectrum of 95J-18-F., i, s R — 74
2-36. HMQC spectrum of 95J-18-F. s e 75
2-37. Proton NMR spectrum of anastomosacetal A(91K-1-A). i 76
2-38. Carbon NMR spectrum of anastomosacetal A(91K-1-A). -oeeeie canrerenenaas 77
2-39. DEPT spectrum of anastomosacetal A(91K-1-A). i e 78
2-40. Proton COSY spectrum of anastomosacetal A(91K-1-A). «rienncicicnn 79
2-41. HMQC spectrum of anastomosacetal A(91K-1-A). -oworecorrrcrnennes SR 80
2-42. HMBC spectrum of anastomosacetal A(91K-1-A). -vmeveieiieennens reeeires 81
2-43. NOESY spectrum of anastomosacetal A(91K-1-A). ..o e e e 82
2-44. Proton NMR spectrum of anastomosacetal B(91K-1-B). ..ccenee. TR 83
2-45. Carbon NMR spectrum of anastomosacetal B(91K-1-B). et SRR 84
2-46. DEPT spectrum of anastomosacetal B(91K-1-B). i 85
2-47. Proton COSY spectrum of anastomosacetal B(91K-1-B). ... crrereeerareentreeneas 86
2-48. HMQC spectrum of anastomosacetal B(91K—-1-B). -cerereeennns ettt reaens 87
2-49. Proton NMR spectrum of anastomosacetal C(O1K-1-C). rimcnrssiinnnenn. 88
2-50. Carbon NMR spectrum of anastomosacetal C(91K-1-C). .....o.. fedee 89
2-51. DEPT spectrum of anastomosacetal C(Q1K—1-C). - iremmmmmmiinipirisineisesenes 90
2-52. Proton COSY spectrum of anastomosacetal C(91K-1-C).. - seenseneet s 91
2-53. Proton NMR spectrum of anastomosacetal D(91K-1-D). -vevminincncnnnenens 92
2-54. Carbon NMR spectrum of anastomosacetal D{91K—1-D). " worrerrrreimisnriinnnee. 93
2-55. DEPT spectrum of anastomosacetal D(91K-1-D). oo reeteenens e 94
2-56. Proton COSY spectrum of anastomosacetal D(91K—1-D).. «ooviiniinnnnns - 95
2-57. HMQC spectrum of anastomosacetal D(91K—-1-D). o 9
3-1. Metabolites of RYAroids. - --seeeeeseereesersierercerens e v 98
3-2. Structures of solandelactones A-I and semi-synthetic derivatives. -oeoonen 101
3-3. Selected nOe correlations based on NOESY experiments of .91-10-L

AN —IML  oereeeet ettt ce et h e Ak bbbttt sh et 104
3-4. Structures of the known oxylipins constanolactones and haljcholactone.- <o 105
3-5. Newman projection of conformation of 91-10-S based on  NOESY

experiments and CD analysis. «erermemmmmmmecseerseseens et S— 107
3-6. 2S-(-)-Dimethyl-menthoxycarbonyl(MC) chloride. - eereirereerieinunnes rerenee R 108
3-7. Proposed biosynthetic pathway of solandelactones. ..o 110
3-8. Proton NMR spectrum of solandelactone A(91-10-A). e 126

(14)



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
- Fig.
Fig.
Fig.
Fig.
Fig.
‘Fig.
‘Fig.
Fig.
Fig.
Fig.
‘Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

3-9. Carbon NMR spectrum of solandelactone A(91-10-A). i 127

3-10. Proton COSY spectrum of solandelactone A(91-10-A). -ooriionsionrn s 128
3-11. TOCSY spectrum of soldndelactone A(91-10-A). . - erermeeeseefoenmensetrnesscneeons 129
3-12. HMQC spectrum of solandelactone A(91-10-A). vivncncnirceneeinnnnennd 130
3-13. HMBC: spectium of solandelactone A(91-10=A). mermmmieresrrsssssssssisisissisisnenn ‘131
3-14. Proton. NMR spectrum of  solandelactone B(91-10-B). woveenl e 132
3-15. Carbon NMR:spectrum of solandelactone B(91-10-B). -.... erreenenereteesntnessaens e 133
3-16. Proton COSY spectrum of solandelactone B(91-10-B). oo 134
3-17. TOCSY spectrum of solandelactone B(91-10-B). -t 135
3-18. HMQC spectrum.of solandelactone B(91-10-B). - S e ieeeee e 136
3-19. HMBC spectrum of solandelactone B(91-10-B). - -oervuiimiomimniiniiscniniinicninas 137
3-20. Proton NMR' spectrum of solandelactone C(91-10-C); -ccooveinnenns e 138
3-21. Carbon NMR 'spectrum of solandelactone C(91-10-C). cererememminvivnmnnccncnes 139
3-22. Protori COSY spectrum of solandelactone C(91=10-C). rmiinionmicnnnnniinnss 140
3-23. Proton NMR :spectrum of solandelactone D(91-10-D). o, 141
3-24. Carbon NMR spectrum of solandelactone D(91-10-D). "eevvroimnnnnncnae 142
3-25. Proton COSY spectrum of solandelactone D(91-10-D). .eoevveeiins S 143
3-26. Proton NMR spectrum of solandelactone E(91-10-E). ..ccoovieneiss SR 144
3-27. Carbon NMR spectrum of solandelactone E(91-10-E). iiiiiiiiniinin 145
3-28. Proton COSY spectrum of solandelactone E(91-10-E). oo s 146
3-30. HMQC spectrum of solandelactone E(91-10-E). -ieirreeencnslocnnenns 147
3-31. Proton NMR spectrum of solandelactone F(91-10-F): i 148
3-32. Carbon NMR spectrum of solandelactone F(91-10-F).

3-33. Proton COSY spectrum. of solandelactone F(91-10-F)..

3-34. HMQC spectrum of solandelactone F(91-10~-F). -oeevrenens eeeeeereeeees e
3-35. Proton NMR spectrum of solandelactone G(91-10-G). -rerremeniniiininiinnnins 152
3-36. Carbon NMR spectrum of solandelactone G(91-10-G). -mrieeioeneas R 153
3-37. Proton COSY ‘spectrum of solandelactone G(91-10-G). i e 154
3-38. HMQC spectrum of solandelactone G91-10-GQ). e e ———————— 155
3-39. Proton NMR spectrum of solandelactone H(91-10-H). ' oo 156
3-40. Carbon NMR: spectrum of solandelactone H(91-10~-H): oo e 157
3-41. Proton .COSY spectrum of solandelactone H(91-10-H). oo 158
3-42. Proton NMR spectrum of solandelactone 1{(91-10-I). ... e 159
3-43. Carbon NMR. spectrum of solandelactone H91-10-D). . ............ S PP 160
3-44. Proton COSY spectrum of solandelactone 1(91-10-D: .......... e e 161

(15)



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

3-45. HMQC spectrum of solandelactone I(91-10-1I). -ooormmmmrnisrscniinrrinsanes w162
3-46. Proton NMR spectrum of solandelactone A diacetate(91~10-J). orcormeeisneiinns 163
3-47. Carbon NMR spectrum of solandelactone: A diacetate(91-10-J). oreininee. 164
3-48. Proton COSY spectrum of solandelactone A diacetate(91-10~J]). «ovoennnen. 165
3-49. Proton NMR spectrum of solandelactone B diacetate(91-10-K). .eeeveveinnee 166
3-50. Carbon NMR spectrum of solandelactone B diacetate(91-10-K). .oocovvirenens 167
3-51. Proton COSY spectrum of solandelactone B diacetate(91-10-K). ooeveeeininns 168
3-52. HMQC spectrum of solandelactone B diacetate(91-10-K). oo e 169
3-53. Proton NMR spectrum of solandelactone E diacetate(91-10-L). -oveiivunnnnn. 170
3-54. Carbon NMR spectrum of solandelactone E diacetate(91-10-L). .oevireeess 171
3-55. Proton COSY spectrum of solandelactone E diacetate(91-10-L). -woeviiinees 172
3-56. HMQC spectrum of ‘solandelactone E diacetate(91-10-L). crireiiniiiinnnnn. 173
3-57. NOESY spectrum of solandelactone E diacetate(91-10-L). -oovrmivinnninnnes 174
3-58. Proton NMR spectrum of solandelactone F diacetate(91-10-M). «ooveeeennns 175
3-59. Carbon NMR spectrum of solandelactone F diacetate(91-10-M). -ooccerieerene 176
3-60. Proton COSY spectrum of solandelactone F diacetate(91-10-M). eovevrrenne 177
3-61. HMQC spectrum of solandelactone F diacetate(91-10-M). v 178
3-62. NOESY spectrum of solandelactone F diacetate(91-10-M). -eoeivivniiiiinnins 179
3-63. Proton NMR spéctrum of bis(p-bromobenzoyl)solandelctone E. -oooiirinannees 180
3-64. Proton COSY spectrum of bis(p—-bromobenzoyl)solandelctone E. -cooeercncnen. 181
3-65. NOESY spectrum of bis(p-bromobenzoyl)solandelctone E. v 182
3-66. Proton NMR spectrum of bis(p-bromobenzoyl)solandelctone F. wccooreneniinenis 183
3-67. Proton COSY spectrum of bis(p-bromobenzoyl)solandelctone F. ocoevceninne 184
3-68. NOESY spectrum -of bis(p-bromobenzoyl)solandelctone F. -coervvnenneninnes 185
3-69. Proton NMR spectrum of bis(menthoxycarbonyl)solandelctone F. cooceceeenneee 186
3-70. Proton COSY spectrum of bis(menthoxycarbonyl)solandelctone F. --orcevevnuee 187
3-71. Proton NMR spectrum of (2S)-dimethy] menthoxycarbonylmalate. «..cerernee. 188
3-72. Proton NMR spectrum of (2R)-dimethyl menthoxycarbonylmalate. -.coooerne 189
4-1. Potential drugs isolated frOm SPONEES. weeseesrereereereeresssmsssseeseresssmssssssessssssessesesces 192
4-2. Partial structures of compound 917—1-T. -rrrimcceemiecrericnseneeseesensssiesins 212
4-3. Structures of glycolipids containing 5-membered cyclitols. ooeermenmnnicnns 216
4-4, Natural products containing 5-membered cyclitols. I IO SRRRPO 217
4-5. Proton NMR spectrum of 917=1=L. eremrmmieiiinmninriieccsiisssssstssasasnsssnnens 224
4-6. Carbon NMR spectrum of 917 —1-1  ccceerrrremmireerieresinnesrsessosssesssassnsssssssessesssens 295
4-7. Proton COSY spectrum of G17—1-L . crrerrnrrreeneicnmeeeseceesesessessessassessnessssnsnes 296

(16)



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

4-8. Proton NMR spectrum of Q17—1-Q. -ceverererrsssmmomecesmasmsreremssmsmssressssesssessesseressssssnnns 227
4-9. Carbon NMR spectrum of 917-1-Q. -womerimmrsmmmnisenirsissesssssssssssssssssasessssensinne 228
4-10. Proton COSY spectrum of 917—-1-Q. -rmmmerremecsesssssssamsemmasssssseressssssssssssannanes 2929
4-11. Proton NMR spectrum 0f 917-1-R. oo sssasessosanesnes 230
4-12. Carbon NMR spectrum of G17—1-R. erereresecermrercsssmmeseecsssssessiessssssssessesssssessesese 231
4-13. Proton COSY spectrum of 917-1-R. i, 232
4-14. Proton NMR spectrum of 917=1-J. occomcrmmrirercrmsnrsssssnncessmasssssessssassssssnens 233
4-15. Carbon NMR spectrum of 917-1-J. -t sssssssse s 234
4-16. Proton COSY spectrum of 917=1-J. rimirmmmmiiecinsieensisssssssssessssssssssssssenens 235
4-17. Proton NMR spectrum of 94G—19-A. ureeeimiumereecmsnsessissonsssssssessssssesesssessns 236
4-18. Carbon NMR spectrum of 94G—19-A. - rmrnicrmsiessisensnsssssssenssssesissssne 237
4-19. Proton COSY spectrum of G4G—19-A. i esnssssssssiaens 238
4-20. Proton NMR spectrum of 96X —1—A. oeormrmmemirmmresmmmseressassessssssneemsssescsesecees 239
4-21. Carbon NMR Spectrtm Of 96X —1-A. -rreerrmmmceeurmsmarceemmmmessaneeressessssssesmsarisseens 240
4-22. Proton COSY Spectrum Of 96X —1=A. - oeorerrererimmmimrsorerssesmmmmsssenseseesssmminsiesessssens 241
5-1. Halo formation on PL-plate by BLBL. ermemmmnsimmmemmmasmsaessormmsmmsssssssssnesessens 25
5-2. GC analysis of fatty acids produced from PLPC by the culture broth

OF BILBL.  eeveertremrinemimeneeetsisesm e eassssssasssessesas e ss sttt st s e ettt s ettt 265
5-3. Growth curve of B446 strain in LB, ZoBell, and SWC for the selection

OF TNIEAIA, «vrreereresnrrssresssesssssesssesmssssssssssnessssessssssssnsssssessasesssssessssessssssssnnsssasssssnssssssseesssssssens 266
5-4. Effects of oxygen tension for the growth and SOD activity of B446. ...co.. 267
5-5. The time course of cell mass and SOD activity in 2.0 liter jar

fermentor USING SWC MEAA.  ---eesrerrerirmsemmnresssemmmsseessasmmsmaneeeeressssseesesssesesssseseessenns 268
5-6. Bio-Scal Q ion exchange chromatography of B348 SOD. e, 269
5-7. Superose 12HR gel filtration chromatography of B348 SOD. ..o 269
5-8. Mono-P cation exchange chromatography of B348 SOD. i 270
5-9. Second Superose 12HR gel filtration chromatography of B348 SOD. ..o 270
5-10. SDS-PAGE of purified SOD and molecular weight determination showing

38.0 KD and 22.4 KD DAnd. -weeerrereeeererecssemmrmsemseesessesseosessonsesserssessssesssesessonsessonssans 271
5-11. Chromatogram of SOD by HPLC gel filtration chromatography. ---.ccocoeeees 271
5-12. Standard curve for Absorbance at 530 nm versus enzyme amount. ..o 272

an






List of Tables

Table 2-1. Proton and carbon NMR assignments for cladiellin, oo, 10
Table 2-2. Proton and carbon NMR assignments for muricellaxanthin. oo 15
Table 2-3. Proton and carbon NMR assignments for 95J-18-C. .o 20
Table 2-4. Proton and carbon NMR assignments for 95J-18-D. .o 21
Table 2-5. Proton and carbon NMR assignments for 95J-18-E. i 25
Table 2-6. Proton and carbon NMR assignments for 95J-18-F. rmmicnninncannn. 26
Table 2-7. Proton and carbon NMR assignments for 91K=1-A. . 30
Table 2-8. Proton and carbon NMR assignments for 91K-1-B. i 33
Table 2-9. Proton and carbon NMR assignments for 91K—1-C. i 35
Table 2-10. Proton and carbon NMR assignments for 91K-1-D. i 36

Table 5-1. Isolation of marine bacteria and actinomycetes from marine

CIIVITOTITIENES.  oorseressrersseresmssssesssmnesssesasssnssssessssaresesessssesssssssssssssnsssnnssssnssressrssssnssssnnses 244
Table 5-2. Screening results for novel enzymes and antibiotic activities. [T 245
Table 5-3. Purification of PLA; produced by BI161 SLrain, -eeoeeerimmmmmminrmssnressens 246
Table 5-4. Purification of SOD produced by B328 SHFain. -resssesssssmmmrmeesesseressssssssesens 249
Table 5-5. Purification of SOD produced by marine bacterium B446. ..o 249
Table 5-6. Effect of temperature on the SOD actiVity. s 250
Table 5-7. Effect of pH on the SOD ACHVILY. eeereremmssmmsessammasiinsrmsamasssiseresesmsessinsssssseens 251
Table 5-8. Effect of temperature on the SOD stability. «corerereveviemmimiiieieieeenas 251
Table 5-9. Effect of pH on the SOD Stability. e nsssissssssienes 252
Table 5-10. Effect of some divalent metal ions on the activity of SOD. i 252
Table 5-11. Effect of EDTA on the activity of SOD. ereeeeemmmmmioreremmeisemsareeseesemsssmiorersoeees 252
Table 5-12. Effect of potential inhibitors on the activity of SOD. i 253
Table 5-13. Effect 0f SOD INAUCET. «errrsereressmersssmsssssssssesssssssssssssssssassssssnessssssssseessassasssssssnas 253

(19)






A13d A&

Aol Adste B2 AEL Aol A5y vhgo Ads YAd g Atz
= TR ATt olE AE RFUIEAZEE AEAN FEEAL Adse A7 FAsiety
A gt sy EorRA oE, AAAT ¥ 1A ]S WS sy Jlgoln. AAR9
A T2 A ARED Je FFY 1/3 o)) AAEBAY o J2F REAY
T A @He s =2dt) B3 Ao A f71EA U AT /7188, s,
o] - o}, AL - A}, {4 T o BHFold] WSFQ FHs} A7 ST AT
ol Eokd 712 & &§ ATl "R Ygo] A st

AR A 196080 25E SFPES AW FEEF QY2 Aoz A3}
712 F 38 A7 BE =8E 7129 Aok tSo] 1980dde] SojAE A 3L #
$Ede By 4L 3 AP SYNEZRE JAEY Mol A AAH e AF
< B9l wat AFAES] Faol v Rzso HAFAHY 4TS 2 Ak 2 A} AW
Ho® g2 7Idx B3l oln] 7,000 oj4e] AEde] HAAAY. AAFYE 4 A7
T ATt T¢, Fulolelx, INAYE, E2AH, AQAA] F GSF A S
23 ol WA 609 Ede] 535 g5l dAA AGE, AFRZA, }FF o= )
4-3o]ny pseudopterosins T ©]v] A st AF3Y)

BAF 2000 olste] &% R71EA-FE vle] AAE-o|o] AEHAD {F8ELd
dE 7= w¢ Bt 7R v dFor EAste A chitosane THYF &
4 7HEAHo R Aste 2141719 AEFoz Bi$n UF Seiag Rutohz} YYFAER
2o A AL JHeAdol RAHT At 714 eNdn u4ds FFATA AN B
< A7 AVt BEAJT. EF FZ2FE HRT A8 HFPE) EA3c haloperoxidase:
71318 A7l gt HZ 2 AATE FEE dFAAL Yol AFFl U

ol¢} o] FHAYME fill AEAH FEEAd dF A7 ¥, AFQY WA F£3] |
SASI oA #E A - FAlME AN El sE Aldel SAAEY HFE K4
Ze Bz §3Y oz dFsn A A dFA AAE 479 dY YEL diF 3
ZF% AXFA TEZEE uAE ol2U7A A9 RE IAFAES Pt e 4
W3 AL dudA &, 535 FEAZA AAAY RE d9E ¥ dok =F A7
HE e A4AE 23U F3 ZIJNIZEE § vy Rol9] 43 HAHZo o2y B
E AF &30l gt Uk

A% ukeh Zo] AW FAE AFAE Fdll AEF D REEQ0 gid AF7) olq
Adstel z71eAd ASlste] low FF AFVIFolY AUVIYPE FHoR F-8 .- A Y
Fo2 FFAHQA 4TS s Atk Ao T, AR, A2, JH T AEFANNE FF
¥ A7ZHA7t Rausa o olduia} wee] sl sed SGAL-4Fo] old MNEA

ror

-]



QAL ZA-FH 9 FHAA AT A ES P Wed RsFods E3he IV #%F
33l Aot olml &F9t ASEAN F7tsolAe 95 AF71#e AF &3 A28 d3¥e=
B4t Je dAoln vlF, dBF AAFAAE T dddl A3 At B2 =¥
< 71€olx Art.

A Sl M g G0 BE B ARl I MYt =73 3§
FHAEN g A7 A3 vjAR} Feolh FuUle FAE AT AVHQA FFo] HA
So Hlate] FBE AxE vebd B ol BARoF A7 #4o] AFAGT BF %
$4EN ESUAET SFAEAAT JF5H JoAM AFAEL A FEE A R g
£ AAelt. @713te] AF A FHI= ) FA AAAIY d4 gEe Ajss A8
Al B AT =80 Had HIFFAEL TAHT A a8y HEAAEC] ZL A=
Tl sHEA - A49A ZAYE 23 o 2d6 dFE Ui AEAD FE AP o
Bol FuldlA] o] Eole AFe e A3t

B dxAdae Ad ¢ 9zt 7130 Y 82 2 884 AT E AT 7vzxy
o] d@o ZA AAER g vlojE Hoj29 FF, ALYnAEY £ R BEHY L T
o 712478 FY3gon U 2 AAste + T AAEA FEEZHEE Fuloly
2, AXEA, 84A3 T 0SS A8 G35 713 209 FAEE 39 72 23
g oul ok =3 AQ Bz 222 {YE EPASE AAsle dYuAE dF 8 de 23y
WFYE S AABAT. olgk 2L AF AT FUAAME ¥ AQE A7 7HeAol
AE 45T Aol

B AT 23t ojFolz 7€ AFAFHE VIRE d] £ F7] AFHAAY AT
E24E JER 9 {F4E5d AATaME Y FAEN nAEERE JAEY VEA |
22 AYEASE 23ty F2AAY AsEA BAL gsdy I JAEE 3T
AR QA o8 JheAel & EZ i dFAY WS AM}E AL T EER A
o X o] AAAA AYuPEL] a4 wig € BE Ve AHEH HA Jled Ad
ATE A 2 <F ot

7Y FAEL BAF 2000 o3t 4% RriEAS o9, 94dF T ANEL,
28] 31 haloperoxidase, superoxide dismutase, phospholipase 52 f&84cln A=
AEEAY, Futolalx, A4AE, IrAE &7 F& FHHALE FAY Aot AFUG A
B2 S, 2%, 944 5 AN 2ATEIS FADL R ARl T8 fidoln Pzt
Hoz HZTYIAEF VAMEZFS Jge HIFAER AFY dAPett. AN ZAFEL
At 1083t AFAAE ATE F23d & AEZA A AEZY 70% oldo] o227
B A= Jon FFAE 4373 AFAAE AT QoA FAH A7dde 48 &
Ao 2 dFdct B AT a7 72AFAME P 2o A4t AN 2AF
o AAE AF7MAZL w9 L A AAF vt At $AFF vAEL dARA HFA
AENA A= A7 welshd g5 AEA A 7HsAel vl =& AER dgFET

—a



EY¥ 9dd, A 5 uAdEe] A8 AAE] Rude AL {49 AoA 393 9F
Atk AF@AANAE OGFF v Eo] A4 Jon oF F ATt LFE ALAE
AU G, 5% 59 A G H o HF FEo|ng J|E9 SAHIEYE ¥
ZHo2 WolF AEAL AN 7hsAol Wi¢ 2ok £ ¢ ZATENA Ed A"
AEAL AF7t FATYEC] YA RAoR FEEHT oM ol5E ARHoR B, gF
g A A AFAAEY AUt E A= M & 849 EZY dF FrI} 7Hedt
Al E otk Az FFAEL AYUFA A BT ola FHEHAH FHANE AT7HA
7t & Aol A BE L dF PPy MLF JEE ATl HdPsojof T HE
33 EAFol Bol Al 2@l BAFHoZ AFY oPo|tt. B ATE A AE AF
Age sEvatet dFagtel 8 AFdidols A FAAAY £HE T34 dd AR
HHYS 2= Yoz Ha G4 Aol

B AlgA Y QFEEE JirEed FPozA FH d7UEL 959 7€ d7EAH
o B4, A7 AEAEY g1, 4B AP FYT ZVHoln AAAHA AFE
AF 71WE BAFsln 25EE0 U AYFAT S0 AP FH A7FUHY AE Awd A
3, olE2RE 20F o9 AERd 2, F2E44 % YUY 33, AIUYE 459 B
2 2 BE ol UF AAFY 23 A FEFF) 4 F wiF, FEEAS £
AA 2L QssA EAsetFoln). ol ol & AAFAY FYY EAHE AT A
2 FAPHY NLE A A=

BUME 7] AZF A 1AdEe] AT7AHE A3 aofsid WA & AN FHH
o2 FHFY YAFAHE Fo S Fgaw 3 AAe FHE st 7IE] I R ¢
717 B8 #5490 Az AP AT YAJA EHd BF ARE 3, 24844 4
TR AR s FRE 8o Fate ARE, AAE 2 AFT HHelA 58F 4 AA
ZAFE AEE AR T o5 ARZEE #71400E 7teld] de 2FE B dE AAE
Ax Z35 3at8 A Ans FYs 639 FFEEH 3% HATES FTHAT U
qoz ARt AQAS-L G A7 1059 AEAL EF 18F 9 AJE £ F
Z2ZARL g8y QAL 2Fdgct £F Y PE2 R AE2AF 85D AT
71 9% 712 AT7EA $Idet 29, g HBEE A, dFAgd FAZTE 1,5009 3l
FAETH 1504 HAF FFE EIsgon AXEA, 24248, g7 € AT FNEH &
Aol ¢4 FFE uf HMPIAT EF AdEAN} AdasAe NEE 3 lipase,
haloperoxidase® 4%9] f4aiol U3 T4 Z2FPYL /MPgsges A7 vAEL g
o2 g AMARst ¢ dFE AA}A.

A 1xEEe] A7 AFAE JRE o B Al 2, 3AdRdAE S 2 AMETE
d Wg AsAdFs FFHo=E FYP3Pth. 2 A FEigo A 43 gorgonians,
hydroids, sponges S22 %E 22% 9] AEAE ¥ 304F 9 HAE L R 722
A AEEA 23 gy, o] dFZAAs B BuMY Al 2-4%FelA AES] E/HI

—3—

et



ul2} ook o sd@ e zRE 20004 FAFE EFSE 7,0004 HFRAE dFE
Aol £estgon ol F FAdH BLHA o] ¢4 dFE AEIIAY AP FFER
Bl SOD, PLA: 5 & &4ES 53 Eastd A5ty E4L Adsigdo. AA d+4
e Al 5Fd Busgch. B LA BT & T AAEY ANPEL G
AFu|YE-E o8- A AAPPE Mdseh o] AFAIAE A 6FolA R AT, kA
o2 HAAE oI Fulelyix Ao FHLE ko HEA] ATHER o] Fold glojA
U 49 AFE 77189 T4 23 YA 4T7E dEsiied ATdns B
Baxe] dojo g =3¢t



A 2 & Gorgonians? HAIEA

2. 1L A8

Gorgonians= AnthozoaoH Alcyonaria’d Gorgonacea%ol| £3% WlAl¥ 53| Carribean
Sea®] & sl Wad] WAL Uk a2 oL HBYME FHFHeR =84 4R
=}, Gorgonianst soft corals(Alcyonacea™)9t 7] ZREE 2 AAE 9 Ful4d-g& Fgdn
glon] Hal® HAES EEL terpencids Z& terpene partS 7F2 mixed biosynthetic
products®]tHIreland et al, 1988; Faulkner, 1996). o|&2] FAL AF3] t}¥3l cembraned
£ zt3 Q1+ diterpenoids7t thE A FL.

Gorgonians®} soft coralsZtellE HFAE L] T2 FENE0 JolA F3F F&o] o
719] RE terpenoids®] ©AZZol 2479 FF B Ao ANNE F EFTol A 4A
s QUoh & 259 AEAMT AAE Bl 2H-E /1A terpencidsE A4 LAFHIL QO
U ole & BH7e AAA otk G4 (genus)oly F(species)d] Tad FFoR o
s €t} Terpenoids ol9d= Eolg Z8715 71A steroids7t 434 AN LH prostaniods
& ¥ $31= unusual polyketidest}t lipids part® 713 mixed biosynthetic products®e =E2] &
A A= cHFaulkner, 1996).

AREE E3| gorgonians®] UAIEA] #E JPF & =3 JQEL Y4 FAd U@
Aot YREe) g AAFEEN nlANIANE S44Ydx BT gorgonians®] T
AX Yol FA)  #ZF(zooxanthellae)E EFda Yok o] GAE HEEL FUERERF
(dinoflagellates) 9t S-AHeH 9k &) (vegetative stage)2 319 27 8-12 ume] nlAl@ FEYA=2
Uehdt o5 BB 2A&dA ws] FXse $E23 1 mm’F 30000719 A=FF F
28 A% gt IV ZF(zooxanthellae)s FFEE] 2HNA tE3] FAIE X3AE 94
7] WEd nAAY FYGHQ 7R st BEFY 7 Aok 2N ol ERGAES
ARAE 2N WAEE ZE zooxanthellaer: #E& ¥ F Symbiodinium microadriacticum
Freudenthal =Gymnodinium microadriaticum Freudentha)2 ¥-F3l it 22y dF-ex=
o]59] straindl WE &7 ML o]fr=3le] BE zooxanthellaeE FY EFT2E A3
t A &L A7Isl U

Zooxanthellae® ZAE % ollz} W, AATES UE HFFEAAME EATPT. 2
G} ojse 2 WHEE FoAdE Brdtn ATV ol olFoXA eskch A AL
AT ANE ZHE FYYET $F30 TG AR wgo] Atk Aol FAHAL
g g=MNe Tridacna species® A$AY ZREEL 159 I AX2FE P& 5 Ut
AHAE @A oS zooxanthellae®] FEA &S ATz ouiA HHel s FL3t
e Aol 2REAT A A o] EAshe Asxrt #E A EAshe olfE %
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g 5 Ae We & "Fo|n ol A GAE 2Fe AFEES] FAVAES A&
T Ao

I AZFE 7HAL JE ZFEFEY dFEe]l B2 49 23 dAEAES ATl W
Yol w2t WAHo 2 dAERY JAF AAFAE FAAYL e &8-S AV, o] £
Ag AAs7] A3 zze) AR Fe] PC/Ce #e EAF A steroidsE 1 TR Wt
zooxanthellaett A& EF 2 o= 347t AJAEaL terpenoidse 5o AT Adde 2
FEES 14§ 22 dALERolgte AMdol 24 = U cH(Faulkner, 1988). 22y A2 @4F9)
L2 FAye oA 2 HEFA A dF 7o) AP wal o] =APo] 43 AEAo] A
AL ol tHFaulkner, 1996).

A7 A 271 2R AFALEFT o 5%7F B2 EE 53] gorgonians$} soft corals2
HEH Ao A ot A AIYIJAE T AWE B tdgvhe FEVEY EF gorgonians®]
JAHEAZE B2 471 283 AUFHES BAge] HAHAY. 53] Jlere AM43te
Pseudoterogorgia  elisabethae = 5-¥l ?%E‘ amphilecteneZl  diterpene  glycosides$]
pseudopterosins& 2AE3E 53t 49 E AFTAZY MEFol Jon JvA SAFLR
oln] A& Fol Uk FW efF Yol A23= gorgonian{l Lophogorgia spp.olX FEE
cembraneA] diterpenoid?] lophotoxin® Al73A|X9] acethylcholine receptor®] 2+
Altzheimer®§ ¢] 78 A|¢f2. 2 o]§-3 Qlvk(Fig. 2-1, Fautin, 1988).

2. 2. Muricella species®] WAIEA

1995 9€ell ¢ vdte] AFT MAXA] Ata A 44 D 4 2d3 @A AN
gorgonian Muricella species 2%-& zZt7} 5 kg A3 olEL& 25 ZA9 Mo A3 H
Mg Hon mde dutAQl FEFH 9 gorgonianolReH F FHVF FEjEFH o2 49
FARAG. AT 2FEEE o8¢ TLC 49 /A Yt chromatogramol FRE
°o]F& XAt WA AJE BRE A8 distd TLC B4 3l o]82 ¥ 2F F 9%J-16
9} 95]-182 EF3ltH(Shin and Fenical, 1993). ©] gorgonian5¢ HF3AQ B Hve I £H
ARV o3te] 2L &o &3 & Fo2 EREANSeo et al, 1995 1996).

asdA 24l F PERAIYE 5 kg9 A5AH5WUE 95]-163 95]-18)F methylene
chloride® WHE A FZ3J Fo] tA] methanolZ2 WHR Sl F&3 At F28v] methylene
chlorides} methanolol]l ¢jal @olA ztzte] 2FEEE UF 'H NMR #4¢ & 23 Frd
£ B4 &A7F 2AHQCH brine shrimp lethality %739 AFLCs 95]-16, 152 ppm;
95J-18, 210 ppm)E $-4=3l¢ch.

HA 95]-162] 73-%-ol methylene chloride® 2 ZF&EE0] 433 brine shrimp lethality
g Bgon 'H NMRAOIAME olefinic regionol £v] 90E peakS< Btk 228v} methanol 3
92 brine shrimpe] W@ S4el 79 $A3 (L > 1,000 ppm) 'H NMRFIMNE fatty
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acid?t #Z=Yth. wWelA methylene chlorideZolX &8 %5F%Fd) U@ silica vacuum
flash chromatographyE AAlslg.e™ &gl 100% hexanedlA 10% FZHo = EtOAcE 3
7tste] e EFEUS AHEEA olFA 3l AW Ztzte] £8dl Yl 'H NMRE 4%
Az vF4 F8(10%-20% EtOAc/hexane)Zd 4231 F4<2 80%EtOAc/hexaneF oA Fvl
U= peakEe] WA At

Vacuum flash chromatographydl ¢8| Eald £38 10%9 20% EtOAc/hexaned & #7+
%o Sephadex LH 20 column chromatography® steroids$} fatty acids$-= A A3}l semi-prep
silica HPLCZ 9 E3es 3sgow HZTAHOIZE reversed-phase HPLCE diterpene$l
95]-16-AE ¢33 A& & AN HFig. 2-2).

ol 249 'H NMR 2HEZE ojn] & d7HolN Este] BuF diterpene FEA
muricellin®} v]¢- AL 7] W Tdd Ade EAR FHEAKFig. 2-9, AFATL,
1995). 28ivt g9z “C NMR2HMEF oA vehd @4 peakd] 7t 15-16724 =43
diterpene F=AY FA PP B olla} o] peake] 2Fo| vi¢- broad 3A. o] EAE
A3 95 EHESF F delay timeE YWHAQL F(1 - 15 2)RT F33] ZAAZ G &)
ZR3 o deld peakd] AFE A Aok A AtE E @ MA FFe AL o EF
o]l EA 3= ring9] flipel W WeEtA NMRelA §3E & Je AT 99E Hol url Wi
Y4 peak’} AWZ YeidA] @2 Zo2 YLHUG. ol 7HedS &A3r] A3t ring flip
€ F2AA F Y AL AFL -40 CAA FPdgen 1 A3 3P “C NMR U550
2 = Ack(Fig. 2-10).

o] de AAA T2 'H COSYS HMQC 283 HMBCel a4 Agssien 13
Wxe] B3 muricellin(92)-18-G)el 729 vli-¢ fAMSIAtHFig. 2-2, Table 2-1, Shin
et al, 19%). 7242l FLF AolHL olF Aol muricellindlAe  C-113 C-12 Atold] &4
ke i) 95]-16-AdiAl= C-113 C-17 Atolol EX@dte Aotk F+2HQ FHNA R
W o] ¥ EAL FAUM cyclohexene ringolAl o]FATL X7 endo(92]-18-G) s}
ex0(95]-16-A)2 Aol7l & ¥ UnjAe ¢ FAFAE E731 NMRARGAE vis &
Z1¢ a2 3t ol A F°l¥ WA vis Fride ozt A= o7
#F d77F o AYE dFold.

ERAxA A3 95]-16-A= Kazlauskas &l 93l 35 239 soft coral Cladiella 42
2HE ool EHND cladieline.2 FA=YUh 2t 2 Buel: 4B He °C
NMR dlojete AFHA gkkon AAAQ] T2E X-ray ATZ PP o7 FHG
(Kazlauskas et al, 1977). ZAg NMR dlo]el7} BusA] & olf+= oful 99 22 Y o
Fol g Ro] opbdrl ARG o] EAF A 8 AF YoM olde] £ cladiellin FE
E¢1 astrogorgin, ophirin, calicophirin, muricellins %] brine shrimp lethalityS £4 ¢ ZA3} LDso
o] Ztz} 1.3, 1.8, 87, 1.0, 0.3 ppmZ YElGTHIASAT L, 1995).

AF AE3AZAE "He £A3F 1A muricellaxanthin(95]-16-B)o] silica vacuum flash
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Table 2-1. Proton and carbon NMR assignments for cladiellin.

H C
1 215 (1H, dd, 118, 68) o797 d
2 370 (1H, br s) 9196 d

-3 8.71 s
4 3735 t
5 2.09 (1H, m) %37 t
6 547 (1H, br s) 13311 d
7 12409 s
8 235 (1H, dd, 137, 53) 3866 t

2.02-197 (1H, m)
9 398 (1H, br s) 7957 d
10 304 (1H, m) 869 d
1 1475 s
12 226 (1H, ddd, 137, 34, 34) 3147 t
2.18 (1H, bt d, 137
13 175 (1H, dddd, 129, 34, 34, 34) 9570 t
101 (1H, ddd, 129, 129, 34
14 133 (1H, br dd, 122, 12.2) 206 d
15 144 GH, br s) 249 q
16 3.75 (3H, s) 2194 q
17 480 (1H, br s), 477 (1H, br ) 11070 ¢
18 193-187 (1H, m) 2859 d
19 0.77 (3H, d, 69) 155 q
20 097 3H, d, 69) 225 q
21 17047 s
22 205 (3H, ) 27 q

Proton and carbon NMR spectra were recorded in CDCl3 solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.



chromatography 2] 80%EtOAc/hexane &0 2% ¥ reversed-phase HPLColl <]3] E—ﬂﬂﬂ"—}
(Fig. 2-3). ©] 2@ BAAe u4%s £¥ FFEA(HRFABMS) dleletst °C NMRZ3H
CoHs0702 ZAARHKAHFig. 2-12). o EAL AAHY gie s$st 'H “C NMR
spectrum®] olefinic % (§150-110, 7.0-5.0)01 “eld th49] peakE 28]l EEd 9 A
Zo]l A HAZFAE AU Avke A Tl YA carotenoidAIE el EF2 FEHEHAHFig.
2-11). ¥% oz} IR spectrumol A€ 1940cm ‘ol Uehd Z& F44025E allenic group
€ d3% & ANT 2 9 3400, 1750, 1670 cm A dEhhs F4UES ©J8lA hydroxy,
ester, unsaturated ketone Z+-8-717} z4zt ot AL FAY £ ARk

Muricellaxantin®] T2 'H COSY, HMQC ¥ HMBCel <84 Z3d 4 UAcHFig.
2-13 ~ 2-16). 9A F42E e BE @49 1 @i B9 e F45S HMQC Afezn
Bl AE3] A444d 4 AN Table 2-2, Fig. 2-14). 'H COSY spectrumo] A & 1904 A&
methyl 449} § 583 ppmol & olefinic protond} 9] correlation long-range coupling(Jvs)el
dgddy &2 4 9on o AFAQ allylic coupling®.2 )4 = tHFig. 2-13). ol2d &4
2 HMBC A&94A vinyl methyl protons(d 1.90)9} olefinic <ol £A8h= carbons(d 167.90,
12597342 correlatione] M= FHHUL. 2L olefinic RN dEhd dLE9
chemical shift gkol #ol(42 ppm)7F %ol UH o]HL electron-withdrawing groupo] #HZ:oll
Bo] glemz gl AAG Aoz B $ gtk welr] o] EHL e,f-unsaturated carbonyl
groupZ 23 & o= ddH

Carbonyl carbon ¥ BEFZZE HMBC Agd  93A  4-hydroxy-355
~trimethyl-2-cyclohexenone®. 2 ZAA=Art. F carbonyl carbonol #I2 <7 methylene
protons(d 2.47%% 2.33)7 el methyl protons(d 1.08% 1.05)0] o] REFTZRE TS = o
carbons}9] long-range correlatione Ho FAHFig. 2-15). FLF WYL= o,8,7,0
—unsaturated carbonyl group®] A3t RE 2-D NMR Ao z2RE ARAT + At o]
= Hpaz= Al HMBC A3@dA] methylene 545 3.059 2.93)0] cyclohexenone part2]
C-1, C4, C-691A9 U= &@AE( 4202, 16793, 7854)% a,B,7,d —unsaturated carbonyl
carbon(d 203.47) Ateldl long-range couplingd 3l A&eol F3lo] #F=HU7l A= Fig. 249
ast & 722 AR HAG

% T}E 6-membered ring2] £A47} olg] 71X 2-D NMR d3ol o5t AR HAG. dA
'H COSY A@e] ©]8ke] -CH;-CH(OH)-CHz-9% & spin systeme] EA3to] 1= on)
HMBC A38dA 99 % methylene 8453 § 118529 Q1x¥ olefinic ©47F § 1.38, 1.34,
1.099) JEFF M methyl $£4E7} long-range correlationg 7FAl= Ro] w= o] olEo] AA
A0 6-membered ringe P ASS TaAFn Yt 2w FLHF APl A3 b
1185201 “vebd @A 9l olitt A downfieldd] 5 201.75¢) $IAF @47t § 6049 49
couplingg 3t Lol WAL AHFig. 2-16). ol&lF chemcal shift &S UYellle 4 2 &
AE Alo)o] &A= Eo]§ coupling FE]E Bo} allenic functionality7} £A3-E & 4 Uth
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o] allenic group® AZE FY B3 8 6049 Fa9 3 13286 594691 Y& @A E
long-range coupling2 E3A dl&F 4 U=l § 59.460F YeElG methylene @4 2L 5
F47F downfield(® 491, 4.75)e] Yelhtxn o] WAl acetoxyl carbonyl @4 ¢} long-range
coupling® = AHlA acetoxyl group®] methylenedll 2] 42 & 4 ARk 2 EZ o]
6-membered ringS Zt& group®] FEHQ FZ+= Fig. 2-49 b}t 2

U] F& chain 282 4712] olF A %ol 2709] vinyl methyl groupe. & FA= 1A U
€ ¢ & JAHFig. 2-4-¢). 22t NMR oA 49 @4 signalsol 434 F8=oA
10l ol el AT assign e ©l ool AN WA FAG HFHE gF BC
NMR dlojelsle] u|lmzRE olE FAE AU FMoss, 1976). ols} o] 3o
muricellaxanthin®] %7} allene 1&& 2 carotenocidel® B&aA ZAHAJUD. £33 A 2
3}  muricellaxanthin® Y8 32 tunicate Amaroucium pliciferumdlA £
amarouciaxanthin A¥ acetoxyl methylene group2 Aj&slze -9 FAFIA G (Fig. 2-3, Table
2-2, Matsuno et al, 1985). ©| groups #A|LJ§ Tl i g 2MEH Holg & vug I3
muricellaxanthin® amarouciaxanthin A7} A2 Z dA3}1 ASE & F AN

Muricellaxanthin& C-6, C-3’, C-5'¢} allene group®l asymmetric %43 zta gttt ol&
o] JAid-e NMR# CD(circular dichroic) &4l €lsle] AR WA 'H NMRoIA
H-3'2] coupling constant(Wie)7} 28 Hz AEe & ;e Ze= FHoe=z RHol o A4
cyclohexane ringell W&le] axial WaFoz HEF= ol ULo] EHIYUTE NOESY AFPAME
H-3'¢} Q120 4AI§ H-2'8, H-4'8 283 H-16'¢+9] ZE comrelation® HAF1 glomz
H-3'¢] orientationo] axiald& & 4 ARk welA C-3'st -5'9] relative orentation Ztz}
3'S's} 5'Rolt}, 28} C-69} allene®] stereochemistry: asymmetric ©4 9 Q2 49 A
7} 23 "olA o] YukEQ NMR WHHez AFE 4 AUtk o] 8254 Ul relative
configuration® %2} Ao} D)§ absolute stereochemistry CD data® Qo] ol g /A
¥ EA<Q amarouciaxanthin A2] CD datas} H|adle] dohfiH(Matsuno et al, 1985). CD
data7} 9 EAF wl-¢ fFAMSITE AMIRRE o] 3HEY stereochemistry= (6S, 3'S, 5'R,
6’ R)-19’ —acetoxy-6,3',5'-trihydroxy-4,5,6'7' -tetradehydro-7,8,5' 6’ —tetrahydro- 8, 8 —carotene-3,
8-dioneclg}tl AEE ¥ & AN

Amarouciaxanthins$} halocynthiaxanthin® ¥§§ W89 carotencidE-& cancer cell-line
o] WA cytotoxicityE BoFtin &=l UtHMatsuno et al, 1985). ¥ AFHoA Ajg] &
AEE £3% 43, muricellaxanthin®] %A] brine-shrimp larvaeol]l thajA & SA(LCs 0.16
ppm)< ZE3 S-S BAFA

Carotenoidst= R5 =@Mor & A A%9 AZ2E R F1 lycopenedlA {Ad
isoprenoid polyene MAo)t} RE carotencidst W, 4t4, 4, 4, a1 338 BkA3g
fucoxanthin® peridinin® @71d%E B¢t} Carotenoidst AGQAIA B 71%5S 7IAx
Roy olA7 A fysA AiA YA Rt o] EA 7 EAHQ 715 L photoprotection
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Table 2-2. Proton and carbon NMR assignments for muricellaxanthin.

# H c |# H C
1 2021 3606
2 |2.47, 233, AB 4971 | 2’ |1.92, m. 1.29, dd, 144, 124 49.43
3 19767 | 3' |4.30, m 64.26
4 [583, br s 12597 | 4’ [2.26, br dd, 129, 43, 1.32 4896
5 167.93 | 5 7301
6 7854 | 6 11852
7 305, 293, AB 3864 | 7 201.75
8 20347 | 8' 604, s | 100.83
9 13506 | 9’ 12964
10 [7.10, br s, 11.2 142.11 10’ 630, d, 115 132.86
11 1658, dd, 147, 112 | 12325 [11' [6.70, m 124,66
12 |6:70, m 14696 [12' [6.42, d, 149 139.89
13 13565 |13’ 138.23
14 |6.46, br d, 117 137.80 |14’ 631, br d, 115 - | 13345
15 666, dd, 142, 117 | 130.04 [15' |6.77, dd, 145, 115 133,01
16 |1.08, s 2324 [16' [1.34, s 2917
17 |10, s 24.86 17" [1.09, s 31.89
18 190, d, 1.4 2075 |18’ [1.38, s 31.02
19 {195, br s 1165 19 1481, 475, AB 50.46
20 [1.99, br s 1297 (20" [1.99, br s 1271
Ac 170.85

205, s 21.08

Proton and carbon NMR spectra were recorded in CDCls solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.
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Fig. 2-5. Carotenoids isolated from marine algae.



oz W) 234 o719 chlorophyll® triplet oxygen2. 2% A€ singlet oxygend AlA
3tth(Liaaen-Jensen, 1978).

Carotencidsi= 8 %¥elA 358 FAAEEFH /M4 2712EH FEE o] 4ot oL Y
7oA geol, AR, AFFAAE /M HR=Y o $F9 AF 2 FAFFEAE EA
ok E3) sdEd tFoz &R e dSLd AF FHAYE FE Ve £ITH
olEe] Tz EFL 7-11719 @4 olFAHCl ME conjugated=lol @O Utk Al
t}. o] o|ZAHe] ol st Fashs Wel Hgol AREHY A7) pigments LAY NEE
=7 "o 2de AR FFA 58S w7l 93t AF FF AFo]l gE + A
Ee A9 pigmentsE A BAdn o)

ol5 BYAES carotenoidsts G457 @ Folvk Zd ZA EXda oy B2
2o ol® EXF 79 AZu AR HFAEL n/HF FAAELLR A4S 1
As A7) REH Ao EHol AolA AFAHA A 4TE 3 I AA = A%
29 Az AT ol&HT Atk ALFAE ] pigmentsF 7HF F FHA dAE EF H=2FH
°] Ex=#9l 249 myxoxanthophyll, dinoflagellatesell?t ZA3= peridinind  dinoxanthin,
diatomoll M &2 325+ diatoxanthin 2 yellow algaedlA thZeo 2 Z3he fucoxanthine o]
tHFig. 2-5, Shin and Seo, 1991).

E OE Muricella sp.l 95]-189) 4SS methylene chloride® e}l Z23% 8o g 'H
NMR E4zs @32 447 dehde 926 Evl U peakEel udEh Wtk @EbA
methylene chloride Z%%&o| @ silica vacuum flash chromatographys AAl3te] R 7H¢]
2goz i 'H NMR &3¢ olste] oAl 23 dALEAE F3(20-25% EtOAc/hexane
#))% Fol silica normal phase HPLCZ &g Fol TAl Cis reversed-phase HPLCE ©]8-3}
o 6%9] HAE-E 53 L3 (Fig. 2-6).

ZyAEE 95]-18-Ac] A mAe) Yz P Atk o] BAe] B4 CxHuOr= °C
NMR# FEA(LREIMS) dloletel ol 2=k C NMReIA Jehd 2870¢] peaksst
IH NMRo)A] YR 6712] methyl peaks o] E@o] steroidd 7FsAS 23 AAA FUH
(Fig. 2-17, 2-18). °C NMRAe} 5 160 -110 %ol 674¢] downfield peaks7} vtebskor] 'H
NMROIME olo] tl-g3l= peaks7t 8 65 - 7.0 oA WASAcE o] B aromatic ring®] &
AE 298 FRAow A<sA proton decoupling® 'H COSY A@el J3te] o] aromatic ring
o] 3-hydroxy-6-methyl-benzyl groupelzte el &=k NMRE HIZE¢ E3A8E Ml
F A o] BAL B ATANA o FUF &d £l T e AEAAN EIAY
9,10-secosteroid ZA1@e] E4& calicoferol DSt 4 £F= ZA 5| YHFig. 2-6, Seo et dl,
1995).

2o Adel &= 249 95]-18-B7t FaAsUh o B A4 CaHeOre C
NMR dlojetst W% AFEA(LREIMS) vlojetal sl ZAHAS. 95]-18-B2] NMR &
3 Hlo]elE calicoferol D(95J-18-A)t thed] frAlste] FUF olFe C-229 <13 A®H

—17—



95J-18-A 95J-18-B
(calicoferol D) (calicoferol E)

95J-18-F

Fig. 2-6. 9,10-Secosteroids isolated from a gorgonian of the genus Muricella.



C-24 methyl signalo] Algtzlth= ZHoltHFig. 2-19, 2-20). £33 vlojg} E4 A3 o] BA A4
ol B =AW calicoferol E(95]-18-B)2 &9l €A cH(Fig. 2-6, Seo, et al, 1995).

95-18-Ci= oil¢] Ful2 Ao} Fow o] Ead9 B4 CzHeO0sS “°C NMR dlolgte} 1
9% WP AHREMS) deletol 9514 2FHUE. o Sdel 23 ok 95]-18-Bs}
Hed] fAteY S Aelel A=A WA BC NMRY 8 7280 oM shtel
methine peak7} WrEbto ™ olo] tig-ste Wsl7t 'H NMRAME Wbt § 445(1H, ddd, J =
78, 68, 42 Hz)olA =& 3] s F 3l signalo] WA= YcHFig. 2-21, 2-22). o]9} 7L &
3 "lolg} B 23t o] &8-7)+ secondary hydroxyl groupo.2 Hers|v o] 24719 9
A& 'H COSY A3 HMQC A¥dl 23] cholesterold] D ringdl 4X¢ C-162.2 &A=
tH(Fig. 2-23, 2-24, Table 2-3). Z8]B2 o] Ed9] FTRE calicoferol EQl 16-hydroxyl XA
2 AzEd

o] hydroxyl groupel 9l3iA Aj2 FAE asymmetric carbon®] stereochemistry ©] @4
9} 1,3-diaxial relationship @Al A= 18-methyl”] 2} 20-proton®] paramagnetic anisotrophy®ll
g3 AU 95J-18-C3} 95]-18-BE 16-hydroxyl groupel SjsixT Aelzt uwy
18-methyl?# 20-proton?] chemical shiftZ vl s 2 w 95J-18-C7} 95]-18-BRtl z}z} 029}
05 ppm © down fieldolA vehdt}, mada 16-OHE B orientationd 7HAE Aoz d&EAL
4 0t H-169] coupling pattern(ddd, J= 7.8, 68, 42 Hz)= °l2i¥ Y& XA} rHFig.
2-6).

FAHR secosteroid 95]-18-D7} #42 oil Fej2 EE|HUrh o] B9 EA42 aEE
¥ AFEA(HREIMS) wloletst °C NMR dlolete] 93te] CuluO:2 ZFHAT o EA9
¥ZAEE calicoferol D(95]-28-A)¢k 3] fAIdIg o8 #UF Ao)FL C NMR 24E
Holl Al C-92] peak(d 213.00)7} secondary hydroxyl peak(s 67.25)= W@#d Ho|UthkFig. 2-25
~ 2-28). olo] Agsh= Wyl 'H NMR 2HEZNE veht § 4046] 1719 methine
peak(1H, m)7} S UHFig. 2-25). E IR 29EHINE 1700 cm™o] Uebt® carbonyl
peak”} AletAth 8]BR o] EAL calicoferol D(95]J-28-A)2] 9-hydroxyl == A4 =AU
t}(Fig. 2-6, Table 2-4).

¥ 02 fAR 23 95]-8-E7F AN ol FEHIE dol Feon EA4L BC NMR Hlol
elel ¥ F FFEA(HREIMS) wloletell €3t} CxHaO:Z ZAAHUTE o] Eo dig
NMR 2¥ed 247435} T3 9,10-secosteroid®] fF=3=2A 95]-18-D} vh-¢ F-AF3l% HFig.
2-29 ~ 2-32). AW oG RAE Byt 4FF olFol wALUL. WA ¥C NMR
2HEYoA BFE 26709 peakEo] WZAE Y norcholestane A9 EA=Z FAHPHow
95]-18-D¢} vl & u)]. 17§12 methyl peak®} 1709] methine carbon®] Ale}zew C-24 ~
269] chemical shiftgtSol 42% W3S RYTHFig. 2-30). 4¢3 WSl 'H NMR 28 =4
dAE dwAso] § 091 ppm3H, d, J = 6.8 Hz)d Jeld peak’} 1ol .29 side chain®)
dimethyl peak$} 9178l methine peak7} A+%93] downfield(ztZ} 0.12, 0.11, 0.37 ppm)& shifts]
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Table. 2-3. Proton and carbon NMR assignments for 95J-18-C.

H C
1 6.99(1H, d, 8.1) 13102 d
2 6.58(1H, dd, 81, 2.8) 11250 d
3 15353 s
4 6.66(1H,d,.8) 11564 d
5 14235 s
6 2.66(1H, ddd, 132, 13.2, 4.9), 2.43(1H, ddd, 13.2, 132, 5.7 3106 t
7 1.77(1H, m), 1.56(1H, m) 2172 t
8 2.45(1H, m) 5001 d
9 21238 s
10 12806 s
11 2.51(1H, ddd, 137, 137, 6.8), 2.32(1H, ddd, 13.7, 13.0, 5.6) 3802 t
12 2.17(1H, ddd, 13.0, 6.8, 2.1), 1.53(1H, ddd, 13.7, 130, 5.6) B9 t
13 4271 s
14 151(1H, m) 52.73 d
15 2.35(1H, brdd, 13.2, 7.8), 1.42(1H, ddd, 13.2, 132, 4.2) 37103 t
16 4.45(1H, ddd, 7.8, 6.8, 4.2) 7280 d
17 | 110(1H, dd, 10.8, 6.8) 6051 d
18 1.18(3H, s) 1271 q
19 2.25(3H, s) 1796 q
20 1.93(1H, m) 2061 d
21 1.00(3H, d, 6.8) 1841 ¢
22 L50(1H, m), 1.10(1H, m) 3608 t
23 1.44(1H, m), 1.25(1H, m) 2418 t
24 1.15(2H, m) 3945 t
25 1.54(1H, m) 2810 d
26 0.87(3H, d, 6.8) 2259 q
27 0.88(3H, d, 6.8) 2281 q

Proton and carbon NMR spectra were recorded in CDCl3 solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.



Table 2-4. Proton and carbon NMR assignments for 95J-18-D.

H C
1 6.98(1H, d, 8.1) 13098 d
2 6.57(1H, dd, 81, 2.8) 11237 d
3 15355 s
4 6.65(1Hd, 2.8) 11545 d
5 14265 s
6 2.70(1H, ddd, 132, 11.2, 5.4), 2.42(1H, ddd, 12.7, 11.2, 54) 3030 t
7 1.51(2H, m) 3015 t
8 1.51(1H, m) 4093 d
9 4.04(1H, m) 6725 d
10 12788 s
11 | 1.75(2H, m) 2069 t
12 | 1.75(1H, m), 1.50(1H, m) 3406 t
13 4281 s
14 | 1.51(1H, m) 4785 d
15 | 1L60(1H, m), 1.00(1H, m) 2452 t
16 1.68(1H, m), 1.22(1H, m) 2831 t
17 | 1.25(1H, m) 56.00 d
18 | 0.70(3H, s) 1127 g
19 | 222(3H, s) 1840 q
20 | 201(1H, m) 4027 d
21 | 1.01(3H, d, 6.8) 2104 ¢q
22 | 514(1H, dd, 156, 6.6) 13190 d
23 | 5.19(1H, dd, 156, 6.4) 13584 d
24 | 1.82(1H, m) 4304 d
25 | 1L.46(1H, m) 3323 d
26 | 0.83(3H, d, 8.0) 2017 q
27 | 0.82(3H, d, 8.0) 1969 q
28 | 091(3H, d, 6.8) 1804 ¢

Proton and carbon NMR spectra were recorded in CDClz solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.
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Fig. 2-7. Secosteroids isolated from marine organisms.
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" Fig. 2-7. Continued.
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Table 2-5. Proton and carbon NMR assignments for 95J-18-E.

H c
1 | 698(1H, d, 83) 13097 d
2 | 657(1H, dd, 83, 25) 11235 d
3 15351 s
4 | 665(1Hd, 25) 11543 d
5 14266 s
6 | 271(1H, ddd, 132, 115, 5.1), 242(1H, ddd, 132, 107, 54) | 3088 t
7 | 152(2H, m) 3030 t
8 | 1530H, m) 4092 d
9 | 4040H, m) 6719 d
10 ' 12790 s
11 | L75(2H, m) 3017 t
12 | 171(1H, m), 151(1H, m) 3407 ¢
13 4281 s
14 | L52(1H, m) 4783 d
15 | 1.56(1H, m), 1.08(1H, m) 2441 t
16 | 1.65(1H, m), 123(1H, m) 2193 t
17 | 1.2001H, m) 56.03 d
18 | 0.70(3H, s) 1129 q
19 | 22234, s) 1840 q
20 | 2.00(1H, m) 3989 d
21 | 100(3H, d, 68) 2084 g
22 | 516(1H, dd, 156, 6.6) 13342 d
23 | 527(1H, dd, 156, 64) 13489 d
24 | 2.19(1H, m) 3095 d
2% | 095(3H, s) 281 q
2 | 093GH, s) 228l q

Proton and carbon NMR spectra were recorded in CDCl3 solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY and HMQC experiments.



Table 2-6. Proton and carbon NMR assignments for 95J-18-F.

H C
1 6.98(1H, d, 7.8) 13097 d
2 6.57(1H, dd, 7.8, 2.5) 11235 d
3 15352 s
4 6.65(1H, d, 25) 11543 d
5 14267 s
6 2.71(1H, ddd, 132, 11.2, 54) 3089 t
2.42(1H, ddd, 13.2, 115, 5.1)
7 152(2H, m) 3031 t
8 1.50(1H, m) 4091 d
9 4.04(1H, m) 67.18 d
10 12790 s
11 1.75(2H, m) 3018 t
12 1.77(1H, m), 1.49(1H, m) 3414 t
13 4293 s
14 1.52(1H, m) 4776 d
15 1.58(1H, m), 1.06(1H, m) 2448 t
16 1.83(1H, m), 1.23(1H, m) 2174 t
17 1.21(1H, m) 56.09 d
18 0.69(3H, s) 1106 q
19 2.22(3H, s) 1840 q
20 1.40(1H, m) 3559 d
21 0.94(3H, d, 6.8) 1863 «q
22 1.40(1H, m), 1.06(1H, m) 3607 t
23 1.57(1H, m), 1.08(1H, m) 2467 t
24 5.09(1H, tt, 6.8, 1.5) 12510 d
25 13097 s
26 1.68(3H, s) 2576 q
27 1.60(3H, s) 1768 q

Proton and carbon NMR spectra were recorded in CDClz solution at 500 and 125 MHz,
respectively, Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY and HMQC experiments.



Ack(Fig. 2-29). 'H COSYS+ HMQC A¥al 2l3la] 8 5.19(1H, dd, J = 156 and 6.4 Hz)oljA &
ZA=E o12Aa %] peak’t methine proton¥ couplingg 3% ©] methine proton< side chain®)
dimethyl peakS3 correlation§to]l = ATHFig. 2-31, 2-32). LHEZ o] EF9 -’;’-z&%
95]-18-DollA] C-249F C-287} €191& norcholestaneAl 4 2] 9,10-secostercid= A3 = 1 cHFig.
2-6, Table 2-5).

npAeto 2 95]-18-F7} viscous oile] FEl2 ¥ en “C NMR wloletet n¥d%
AFEA(HREIMS) ©lolgloll 23lea] EA14 0] CxrHpO:2 AR HUTH o] 29 £33 vlojg 4
Al & 910-secosteroidst V3 fAMG FHE B e Ade 2d=z F3HNL
NMRA 1709] oxygenated methine carbon(d 67.18)3} 871¢] ©¢|F A2 peakS-& XA =
% 27709 signalSo] WAEITHFig. 2-34). &3A 9,10-secosteroid$] astrogorgiadiols+ C
NMR 23 HloJe}s nmi-2 u] C-23, C-24, C-25 C-26, C-27-& Al2]3tae chemical shift7}
A9l AAEY7) Wi o] FHe gAaEd Wsyt A Aoz AR UHFusetani, et al,
1985). & 'H NMRelAl 8 509(1H, tt, J = 68 and 15 Hz)ol 1719 A2 $=4 peakrl $AH
AcHFig. 2-33). 'H COSY® HMQC 4 @elA astrogorgiadioldl Al Web®d C-25 methine
proton®] A}g}A C-26, C-27 methyl protonE3 couplingd3hs F4E5°] AF LAHA FUd
(Fig. 2-35, 2-36). 28lea o] Exe] T ZE astrogorgiadiol®] H-249} H-255¢] AAHo] 3}
o] ol2d@o] FAY 24,25-didehydrogenated astrogorgiadiol2 273 € itH(Fig. 2-6, Table
2-6).

Vitamin D& X33l secosteroids® SAAENA Hna =Ex ¥A 42dqd. 22y
oL AYAMEAME 423 WAHE drt 433 =80 AFAA @A g5} Z2 309 A
9] q7} <434 YL #o|th(Fig. 2-7). Sponge Hippospongia communisZ%-€l 56-secosteroid”}
2EQn. o] 2L &YYol A" H29 B ringol 2913 secosteroido] tH{Madaio et dal,
1988; 1990). Sponge Jereicopsis graphidiophora®% €l 89 2 8,14-secosteroidsg! jereisterols A
9} B7} 23S QHD’ Auria et al, 1991). Gorgonian Astrogorgia sp.8} Calicorgorgia sp.24%-¥
9,10-secosterols7} ¥ = .21 (Fusetani et al, 1989; Ochi et al, 1991) soft coral Sclerophytum
sp, Sinularia sp., Gersemia fruticosa®t gorgonian Pseudopterogorgia americana 121l
sponge Dysidea herbacea, Pleraplysilla sp., Spongia officinalis, Euryspongia sp. 2 Stelletta
sp.28E 911-secosteroids”t £ = A tHEnwall et al, 1972; Kazlauskas et al, 1982; Bonini &
Cooper, 1983; Capon & Faulkner, 1985; Kobayashi et al, 1991; Migliuolo et al, 1992; Pika and
Andersen, 1993; Koljak et al, 1993; Adinolfi et al, 1994; Dopeso et al, 1994; Li et al, 1994; He
et al, 1995).

2. 3. Euplexaura anastomosans®] WA} &3

B Ao AMHE-E AlS gorgoniant 919 AERE A AR, dARE, &4REoA A



A= Euplexaura anastomosans(A & W% 91K-1)olt}, #A9 §FJ& odA MAZ2g u FF
Ful2 g don 7bA(branch)e] 71 AUk #A ] A7le d¥iAo = 30 - 50 cm2A &
Ae e 60 ~ 70 cm A% 9t

oF 5 kg ol 2 FAHHE o] YEE 11 F¢ FeRAdY for B AFE ¥ 39
A 19 AE LA F methylene chloride} methanol® 2}z} FaHdlo]l 23 f7153E 353}
9t} ojuf methylene chioridediAl #&¥ AAAQ %L 30 g ©1A2™ methanoldl A& 10g 3
=9 §7] 23580 Aol k. AAY §7] 3% WE 'H NMR dlojgt EA43 ad
brine shrimp lethality 2% A& methanolol ] &9 #7182 1} methylene chloridedlA &
H #7 25254 2 £ EAY stsdel e AL AT F AU

o)} o] AxAHo =z HAH methylene chloride §vjolA 28 {71Z2FE2EL silica
vacuum flash chromatographyS ©}-€-3}¢] hexaneol EtOAcE 5% tHo =2 ZFvlstdA ge &
#eui2 M2 OE 20719 $Hoz Urth o¥A el Urold Z £8d diste 'H
NMRE 3% 2Ad £ 4rdez ¥ o diAlz H343% 34 FA5A 30%-, 3%,
40%-~, 45%-EtOAc/hexane ¥8olA downfieldddol 53 HEF upfielddl FRE methyld
Eo] Yeht} dxFe 2 Fujg /Hds e FPEEC EAFE ¢ & AN o€ spectrum
o] E4& ¥ downfield Yol Fa4o] FEEH YA G 5YE AE°] ANL EF 3~5
ppmP M E EAE g AEol deigd. 2y o] EHEL AN & Iy
spectrume &3] B4 e AW Alde] Edolad FAHE EFECl FFHE olFUeH EF
upfieldo] A 4% F8E HE°] el YAFoE & #4E FA4 R

30 - 45% EtOAc/hexane #& S| tlsir 247} silicast Cis reversed-phase HPLCE W&
¢ 2% 2T 419 ¢4 24 dAEAES AT & ANed ose 'Hi “C NMR
spectrum ®loJEl EAe] &g 25 side chainol tetrahydropyran ring& Zt+ cholestaneA| g9
o] Eo]3jt steroidal hemiacetalgdd & ¢ 4 UAHFig. 2-8).

ZFAME A anastomosacetal A(91K-1-A)7F MuA=Z do] Fonw nEWF AZFEH
(HRFABMS) Hleletst °C NMR #4] 23#238 CzHoOs8l 244E e B9 ¢ + %
AtH(Fig. 2-38). °C NMR3} DEPT A@o2%E o] 849 ©@A¥E methyl7]7} 478, methylene
717} 871, methineZ17} 10712 FAEHOA ANeH o] F €4 specrum®] & 70 - 100 G
el 371e] M(5 93.14s, 84.03s, 7351d) 2.2 ¥E] oxygenated carbono] 2AFTHE AML-E &
4 AAHFig. 2-39). g3 Asl/ 'H NMRAAE ¢z Ho] § 550(1H, br s), 3.60(1H, ddd,
J =117, 64, 20 Hz)lA 4 N5 Eo] Yelytth D0 exchange A&9lA hydroxyl groupo 2
AARA = § 348(1H, )7 2.93(1H, br s)ol A8l peakSol AletA|3 § 5500 e} broad
singlet7} doublet(J = 2.3 Hz)Z ul#o]A] o] 3j4]e] g3F-E A A 3AHFig. 2-37).

o]l a9 ANAA T2AAN V& R Fio P PP assigne 'H COSY, HMQC
33 HMBC Add o3t o]5o] 3o steroid®] A, B, C ring®} side chaindll 3= 2
€ peakEE BB AAT & AJHFig. 2-40 ~ 2-42, Table 2-7).
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Table 2-7. Proton and carbon NMR assignments for anastomosacetal A(91K-1-A).

H C

1 7.05 (1H, d, 10.1) 15581 d
2 6.22 (1H, dd, 10.0, 2.0) 12749 d
3 18641 s
4 6.07 (1H, brs) 12383 d
5 169.27 s
6 246 (1H, ddd, 134 132 4.2) 3293 t

2.36 (1H, ddd, 134 3.0 3.0)
7 195 (1H, m), 1.10 (1H, m) 3361 t
8 1.64 (1H, m) 3570 d
9 1.08 (1H, ddd, 11.7, 11.7, 3.9) 5181 d
10 4355 s
11 1.71 (2H, m) 272 t
12 174 (1H, m), 1.54 (1H, m) 3224 t
13 4758 s
14 1.76 (1H, m) 4938 d
15 162 (1H, m), 1.17 (1H, m) 2348 t
16 1.67 (2H, m) 3680 t
17 8403 s
18 0.87 (3H, s) 1476 q
19 1.24 (3H, s) 1874 q
20 1.89 (1H, ddd, 12.7, 34, 2.9) 453 d
21 550 (1H, br s) 9314 d
22 2.02 (1H, dddd, 13.2, 132, 12.7 3.5), 1947 ¢

1.62 (1H, m)
23 1.74 (1H, m), 2817 t

1.33 (1H, dddd, 13.2, 132, 11.7 3.9)
24 360 (1H, ddd, 117, 64, 2.0) 7351 d
25 1.60 (1H, m) 3266 d
26 091 (3H, d, 6.8) 1865 ¢
27 0.88 (3H, d, 68) 1836 g

17-OH . 348 (14, s)
21-OH 293 (1H, s)

Proton and carbon NMR spectra were recorded in CDCl3 solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.



HA @,B,e, B ~unsaturated carbonyl group®] ZAj7t “C NMRelA uveldt § 186309
carbon} IR spectrum’d9l 1660 cm'el yehd Zg Fdel sid s FAsAoH
UV spectrum®] 240 nmollX #Ad HRFS peak= o] AHIE AA3lgth. NMR spectrumg
AT d o)A FPAHQ  14-cyclohexadien -3-one moiety 24 steroidel &= A ringoll 3l
Fe & 4 Uk HMBC A3eA § 087 YERG singlet methyl proton(H-19)& % 749
quaternary carbonE(8 169.27, 4355) ¥ % 7l¢] methine carbonS(3 15581, 51.81)3
long-range coupling< 33 UTHFig. 2-42). L 5 quaternary $} methine carbonS % z}z}
347 § 150 ©l3t9] downfieldoll SIX3l UAUSBZ o5 o]|F Afte st AL ¢ 4
AN oIS F § 1558191 YEbF methined steroid A ring®] 1,4-cyclohexadien-3-one moiety
25H {33 & o C-10 320 § 160270 Yeld quatenary@AE C-5¢ slgshs Ho)
B34tk watbA § 186309 carbonyl carbond C-32 AR AL

A ring3} P37 2 B, C ringdll 91X g4 2 4455 HMQC, 'H COSYZRH o
E 44 AFT & Aq0en vUvA B J8F 2 9 carbonEL HMBC Age] &3] 38
A ARE 4 UANTHFig. 2-40 ~2-42). EFZAle] 2189 anastomosacetal A2) A B C ring
9 F2E 43 MinabeaF 2 256 ¥ withanolides| 4] steroidsq! minabeolides®) A, B,
C ring?] +x9 Zgkor NMRS v E3AEE A FY3ATHTable 2-7, Ksebati &
Schmitz, 1988).

D ring# side chaindl @ T2+ WA cholestane?] side chainde ta2de AL
NMR spectrum2 22€ & 4 AAth WA methyl$7} cholestane®.tt 3 71 A-& % oz},
o] 229 A4} NMR dataZB¥ dZs: 44 427} C-3¢] A& carbonyl groupe] A4S
AAsA Al MY 47t D ringH side chainol #jdi Avhs A2 ¢ 4 AT HMBCA
oA JEPG correlationd A BA AR § 12461 $1AF C-18 singlet methyl protone
% 709} quaternary, &}9] methine 123 d1}2] methylene ©4AE3} long-range coupling-&
i Qe L F 8 322491 A3 methylene ©4v C-12¢] 3R 44 & 4 AYD
¥ quaternary @4%F 3 A9 AfREe @4 99, F 5 84034 A= Ae=m B
o, F& 3 4758 o Ut quaternary HaE C-139e & 4 AUrHFig. 2-42). 2 ¥x9 2
FAE B2k C-14QA Fe C-17AAE $HEA Qsiek o) BAYL 'H COSY APolA
H-20& ¥ % terminal2 3} spin system? FFo| 93] A47l C-174] AFH Aoz AR
= A Fig. 2-40).

Side chain®] 7%& A¥EW 'H NMR spectrumolA H-263 H-27¢] methyl protonE o)
F38A doubletz ¥ o] veldn glEEl ol 'H COSYAHAAM H-25 methined}el
long-range coupling® 2 Q1% Ao|glen] H-25= & 3600} Vet H-24(1H, ddd, J = 11.7, 64,
2.0 Hz)9} direct coupling= 3a A}k o] 471 B0 gl C-249] chemical shift7} § 73.51
d Ao ¥ W oxymethined & & F AU A 'H COSY AWM 8 293¢] veht
hydroxyl protono} & 55001 3+ H-213% 7§ coupling® 3t ANS ™ DO exchange Al
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A H-210] broad singlet ©2%E doublet®. 2 W3l AL 2A C-219) hydroxyl groupel ¥
Ho] &o] Btk HMQC &Azel 9l3le] C-219] chemical shift7} 3 931422 AA4d At
A& C-21¢] hydroxyl groupe] ©4@ alcoholic hydroxylel ol12} hemiacetal group2 2 ¥g
= A hH(Fig. 2-41).

HMBC @A § 2.939] hydroxyl protone oA A3 E C-249} long-range coupling$
= Aol BAH A Fig. 2-42). °|S % carbonsel H#H protonsZtY correlationo] A& §lo]
H-C correlation® ©]&the Al C-219] ©&7F C-249] @4t ether 2SS AZE
tetrahydropyran ring€ 431 At A& Jrsich o) 4L C-219 U= hydroxyl F&
7} § 44520) U= C-20 methined} long-range couplinge 3h= A3 YukAQ cholestane A4
9] steroid Rt C-210] X @ methyl”] & 77k EFdche AMdel Mz JTHAS b
348 UElg Unix] @ 79 tertiary hydroxyl71¢] $1X¥ COSY ¥ proton decoupling 43
oA} H-200] H-213} H-229) 449} coupling2 ol$+ RA(Jaa = 29Hz, Joz = 12754 34 Hz)
o2 HE C-174] o] Atk RS L 4 Ak ojsk 2ol 3l o] B4 A, B, C, D ring¥# 1
side chain®] 728 AAY 4+ UAAHFig. 2-8, Table 2-7).

24 91K-1-Ax C-17, C-20, C-21 z&lx C-24 YA vtlA g4 F4L& 2 AU
o] ®A $A)¢] stereochemisry:= proton coupling constants 743 NOESY A@el <3ty 2
A= A cHFig. 2-43). NOESY spectrum’ellA] H-203} H-219 s AEol H-18 methyl 4 7
g correlation® RAFQ{ch a#E: @M AYFE H-203 H-21AoldA dojue
axial-equatorial coupling constant(J = 29 Hz) 2231 H-203} H-22A}o] axial-axial(J = 12.7
Hz)3} axial-equatorial coupling constants(J = 3.4 Hz) 258 H-20 4+ axial2, H-21¢4} 4
£ equatorial2 HldEO] AL & 4 ANk olHF EAS FAAHQA WAL NOESYIA
H-213} § 1540 1E H-218 9 H-204tolel A YElvks correlation A3 Evh. ol:A% Wi
42 7] 91 E AA3] OH-17 £ D ringel WsiA oWidE 7HAok o 2& W=
H-24= H-239}¢] axial-axial coupling constant(J = 11.7 Hz)$} axial-equatorial coupling
constant(J = 2.0 Hz)ZR¥ axial2 EAsh= AL & + Ao H-238 ¢ H-26, H-275} ¢}
Z% NOESY correlatione @ olzld #4& 2 Siis] Fa IckFig. 2-43). °l39
anastomosacetal A¢] EA3= vty &2 9] stereochemistrtys 172, 20R, 21R, 24R = %3]
27 = A} (Fig. 2-8).

QASA FRHeE #AF AR anastomosacetal B(O1K-1-B)7F #4312 3
AQn o a9 ¥x4e n¥Es AFEA(HRFABMS) Holetst °C NMR £4 st ¢
39 CoHeOu2 FAEHULD. ©] 4 FZE anastomosacetal Ast vl fAMSTHE AMA-S
spectral data=%-E] & % UAtH(Table 2-8). ¥A A ring®] T27F %3t &el7} drhe Abdo]
'H @ C NMR spectra2 38 47 SA=Qch(Fig. 2-44 ~ 2-46). AA £l wA @244 3
& ®C NMR spectrumelld] C-45} C-5¢] #l@3l: olefinic carbon signalse] ARz ThAlel
upfieldo] AjZeo] ¥ 7A¢) carbon peaks7t vtebwth 4-&3he W7k 'H NMRAME @3l
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Table 2-8. Proton and carbon NMR assignments for anastornosacetal B(91K-1-B).

H C

1 713 (1H, d, 10.3) 1584 d
2 585 (1H, d, 10.3) 12741 d
3 20025 s
4 2.36 (1H, dd, 18.1 14.2) 4097 t

2.22 (1H, br d, 181 39)
5 192 (1H, m) 422 d
6 146 - 141 (2H, m) 2763 t
7 1.69 (1H, m), 1.02 (1H, m) 3122 t
8 150 (1H, m) 3580 d
9 1.02 (1H, m) 4943 d
10 ' 3891 s
11 1.82 (1H, m), 1.46 - 141 (1H, m) 2115 t
12 175 (1H, m), 1.57 (1H, m) 3246 t
13 4764 s
14 1.78 (1H, m) 5021 d
15 165 (1H, m), 1.10 (1H, m) 2319 t
16 1.69 (2H, m) 3693 t
17 8414 s
18 0.84 (3H, s) 1490 g
19 1.00 (3H, s) 1298 q
20 1.88 (1H, m) 4461 d
21 551 (1H, br s) 9322 d
22 201 (1H, dddd, 132, 132 12.7 39) 1948 t

161 (1H, m)
23 172 (1H, m), 2818 t

1.34 (1H, dddd, 132 132 11.7, 39)
24 361 (1H, ddd, 11.7 6.4 2.0) 7351 d
25 1.61 (1H, m) 3265 d
26 093 (3H, d, 6.8) 1865 q
27 0.88 (3H, d, 6.8) 1836 q

17-OH 347 (1H, s)
21-OH 292 (1H, s)

Proton and carbon NMR spectra were recorded in CDCl3 solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.



H-49] signal°] AlEASE & 4 ARG #toldzl HMQC A6l &34 olE F @ad A
Y F252 §9 F 4 Ao 'H COSYAME ol 44 F99 correlationEo] H3]
HA G NHFig. 2-47, 2-48). 18l22 £7 91K-1-Bi:= anastomosacetal Adl EA3HA C-4
)% Z#°] hydrogenation Mg ReFch 2D o A R UV 2% EH(1680cm™;
230nm)l M E JZH A} ol8k2o] anastomosacetal B anastomosacetal A9] 4,5-dihydro %
A2 AR = AN (Fig. 2-8).

E g2 HdA1EA anastomosacetal C(91K-1-C)7F 94| 84 nAZ EHQoH o] &
del BAAe nEds AFEAM(HRFABMS) dlolgst ®C NMR EAZA#R2RE
anastomosacetal B8 2 2o 2 ARFHUY. Iy o] EAL JAZAF A ERAs A 4
A EHEHU7] d&o) o] el gl NMR AFE 317] A3 89S GDeRE uHyo] BE AR
E dQtHTable 2-9). H| & & &7} A8-Eo] A A9 anastomosacetals At B9| datast o}5
f2Ht NMR spectraZ 92 4 UAATHFig. 2-49 ~ 2-52). AA] o] B disHE = 34
A3} A ringollA 9] &L xlo]E A 9)slE anastomosacetal A%t Bl&F FZRE Zt3 YL ¢
% AAh “C NMR spectrumel Al 2% C-13} C-29] chemical shift gko] upfield2 °l&3Ax
'H COSY, HMQCA @& &3l ¥ d C-19) A& ©lF Aol hydrogenations A&& & 4=
At wEkA anastomosacetal C&] T2 anastomosacetal A9l 1,2-dihydro FEAZ AN
tHFig. 2-8).

npRgto 2 RolAMEA anastomosacetal D(91K-1-D)7t @M uAz Ea€lon o B34
o BAAe uE¥s FFEAH(HRFABMS) dHoletet °C NMR 2~HEF dlolelo] A
CoHuOs0. 2 AR A o] 72 dlAHE A anastomosacetals A, B, C9+ & FAE& Ze &
XYL 22 NMR oz & & UAden Aol C-13 C-499X ¢ EAsIE F /8¢ o]
4% 257} hydrogenation® o] th= #o|tHFig. 2-53 ~ 2-57, Table 2-10). IR spectrums]
A 1710cm ™ol Yehd 2§ FF W=sh UV 29EQRA ¥ne AsE F4 geds ol
o] AHdE ZdA AwP 3 Fu ok WA anastomosacetal D anastomosacetal A€
1,2,4,5-tetrahydro -+X A o] tH(Fig. 2-8).

EzAb o3a AF7HA G EZEE side chaino) ¥3lH o] FAE hemiacetal T
hemiketal®} #& Z87]12 Zb= polyoxygenated steroidSol FAX A b & QoH(Faulkner,
1995; D’Auria et al, 1993, Ciminiello et al, 1990; Kobayashi et al, 1991, Burgoyne et al, 1992;
Roussis et al, 1993). 2121} anastomosacetalst= C-21 methyl groupe] 4t3}=lo] hemiacetal %}
4718 23 A= steroidolth. ZAMG ulell 931 ol2]|§ T2 9] hemiacetal 5ol AF7HA AF
AEA dHE Aol glon anastomosacetalsZ old Heo] ERA2AME oA 2 A A
A EAZ dEAY A Seo et al, 1996).

E. anastomosans®] Z%%E-2 P388 cell-line(1L.Cso 73.3 #g/ml)$} brine-shrimp larvae(LCsp
303ppm)oll W34l moderate cytotoxicityE R FArt. 22y £ FAE EZol A T2

test® ¥ A I} anastomosacetals cancer cell-line #9tola} brine-shrimp larvaedl] WA=




Table 2-9. Proton and carbon NMR assignments for anastomosacetal C(91K-1-C).

H C
1 157 (1H, m), 1.34 (1H, m) 358 t
2 231 (1H, br ddd, 169 39 34) 3433 ¢t
220 (1H, ddd, 166 14.7 4.9)
3 19692 s
4 583 (1H, br s) 12418 d
5 16854 d
6 1.93 (1H, dddd, 14.2 138 4.4 1.9), 3327 t
1.84 (1H, m)
7 1.48 (1H, m), 0.78 (1H, m) 3216 t
8 1.16 (1H, m) 3583 d
9 066 (1H, ddd, 11.7 11.2 34) 5334 d
10 BH s
11 1.29 (1H, m) 1.12 (1H, m) 21.08 t
12 122 (1H, m) 3248 t
13 4740 s
14 1.79 (1H, m) 4993 d
15 1.60 (1H, m), 0.89 (1H, m) 2366 t
16 154 (1H, m) 3714 t
17 8379 s
18 057 (3H, s) 1470 q
19 0.77 (3H, s) 1713 ¢
20 175 (1H, m) 4504 d
21 525 (1H, br s) 9317 d
22 154 (1H, m) 1998 t
23 157 (1H, m), 1.18 (1H, m) 2876 t
24 357 (1H, br dd, 11.7 6.2) 7312 d
25 1.65 (1H, m) 3316 d
26 1.04 (34, d, 6.8) ' 1880 g
27 093 (3H, d, 6.8 1872 ¢
17-OH 344 (1H, s)
21-OH 3.00 (1H, br s)

Proton and carbon NMR spectra were recorded in CsDg solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.



Table 2-10. Proton and carbon NMR assignments for anastomosacetal D(91K-1-D).

H C

201 (1H, m), 1.37 - 1.26 (1H, m) 3853 t
2 2.37 (1H, ddd, 156 13.7 6.3) 382 t

2.29 (1H, dddd, 156 49 24 2.4)

21208 s

4 2.26 (1H, dd, 14.7 14.2) 4468 t

2.07 (1H,-ddd, 14.7 3.9 2.0)

153 (1H, m) 4660 s

137 - 1.26 (2H, m) 2894 t

171 - 165 (1H, m) 3164 t

0.96 (1H, dddd, 12.7 122 12.2 4.9)

1.43 (1H, dddd, 11.7 10.7 10.7 3.9) 355 d

0.78 (1H, ddd, 122 10.7 3.4) 5328 d
10 3560 s
11 162 (1H, m), 1.38 (1H, m) 21.33 t
12 1.58 (2H, m) 3252 t
13 4753 s
14 1.76 (1H, m) 5017 d
15 171 - 1.65 (1H, m), 1.09 (1H, m) 2331 t
16 1.71 - 1.65 (2H, m) 3693 t
17 8428 s
18 0.81 (3H, s) 1480 g
19 1.01 (3H, s) 1147 ¢
20 1.88 (1H, ddd, 12.7, 2.4, 2.4) 4461 s
21 551 (1H, br s) 9321 d
22 2.01 (1H, m), 1.60 (1H, m) 1949 t
23 172 (1H, m), 1.37 - 1.26 (1H, m) 2819 t
24 360 (1H, ddd, 11.7 6.4 2.0) 7348 d
25 1.60 (1H, m) 3265 d
26 0.88 (3H, d, 6.8) 1866 q
27 091 (3H, d, 6.8) 1835 ¢

17-OH 345 (1H, s)
21-OH 3.03 (1H, br s)

Proton and carbon NMR spectra were recorded in CDClz solution at 500 and 125 MHz,
respectively. Chemical shift are reported in & values. J values are reported in Hz.
Assignments were aided by COSY, HMQC and HMBC experiments.
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2. 4. 2499

2. 4. 1. 7171 2 A¢F

NMR &% Varian Unity 50071718 AHg-3le] 4 2HERL F94 500 MHzAAM &
&¥ 125 MHzAlA Ztzh dojzth 2319 AF-E 913 Yo F WLE EEAEE AHE3ie QAo
A 71& L o] 831921 data processingL VarianAlo) A A== VNMR softwareE A3t
At A4 ALgE F8& NMR 4vls CDChels BE £3& 24 ColA <50zt HPLCE
Spectra—physics®] Isochrom isocratic pumpE %4©2 Rheodyne 7825 injector, Shodex RI
detector 18] Linear 2-pen recorder2 TA3dle] B APAdA =PHAHT B4 £ A}
45 HPLC columeg YMC silica semi-prep column{(l X 25 cm), YMC Cis reversed —phase
semi-prep column(l X 25 cm)9} Z+z}e] guard column catridge(Aldrich)E AH8-3tth. Mass
23 & u]lZ¢] University of California, Riverside ¥4¢] Mass Spectrometry Facilityol <53}
o o]0z 2w IR spectrad MattonAte] GALAXY 6020 spectrometerE ©]-8-3lck. Z#|x
UV spectrat HP 8453 spectrometerZ ©]8-391.2.% Optical rotation2 ©35 X 50mm cell&
o]-8-3lo] JASCOALS] DIP-1000 Digital polarimeter® 473t

2. 4. 2. Gorgonian Muricella £2 2% ¥ £ 4 dAIEA

2.42. 1. NEY AF 2 f718A9 &3 143 2etE0d Y

Gorgonian Muricella spp.9] AMAL AFE AAXA 395 99) F4 25-30 molA
SCUBA thelde] 2JsiA] o]Fo] Hr}t olE Al8E AU HelA AMZE fFAISA LY EEA
BEERH d& 2329 TLC 84 23yl Aolsigerns BE A8(F %5 FADdl sy
TLC 4L 514 slatdo g SU§ IF (chemotype) 22 ARFAEHIT %J-165 95]-18)
% P2 B AT Al® 95]-182 Muricella 4(Paramuriceidae)®] w3 542
233 YR8 M. perramosa, M. nitidaS 3 4 8t th 221y branching pattern, calyces®l
£¥ 9 spindled spicule®] HE) SolA olEH Folgrt AlE 95]-162 95]-18% FH A
EAQo] ul$ AL oY polypsel ¥, 22 calyces] HFEjFolA 95]-18% Aolg HEHR
o}

B8 A8E AZA 25 FA oM &3] 23 YFL(-25°C)ell RAHNH. ¥F
Bzl AS(ARFEAF 95]-16, 3 kg 95]-18, 5 kg)= FA F2l methylene chloride 2 LE
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7bate] ALoA 4BAIZE WAG Fo 1 &AL Huon o FP& thAl ke Aol
AA F712FEEY % 95]-167 95]-180] halA 24zt 92 g3t 111 gol ¥o] Frh

o] 2F&EE& Azt AF silica flash chromatography® ¥83lg0n 95]-162 n-hexane
3 ethylacetate®] E89-& 100% hexaned| MHE Al&3le] EtOAcES 10%4 3713t 100%
EtOAc7tA] 10709 £4-& dRom 95]-189) 7ol #ido) EtOAcE 5%4 FH7ie EH-8v)
¢} acetone, methanole TAUNZ &£ZFAAH BF 17719 EF(fraction, fx)& ANt z &9
&g AAY F 'H NMRE 3¢ 23 Fvul Y& 23 dAEHe] 9%5]-16
fx-2(10%EtOAc/hexane: 1.2 g)¢t -3(20% EtOAc/hexane: 550 mg) &l fx-9(80%
EtOAc/hexane: 230 mg)ol EAste= Aol IQAHNOW 95]-184 WM &x-5(20%
ethylacetate/n-hexane: 811 mg)$} fx-6(25% ethylacetate/ n-hexane: 560 mg)ol]l E 3o} AL
ol ¥ Rt 71eke] fxoll= o8] AYAE &3] EA= 3 € EX3 AW, A g
steroids7} 3= ot

2. 4. 2. 2. 95]-16-A(Cladiellin)®] #&]

4] normal phase flash chromatography® 23 ® 107} 28 FdA, 10%33 20%%2 &
¢ F  steroids®} fatty acids® A1A37] 993t Lipophilic Sephadex LHz Column
chromatography & 4AA]38}9th. [Hexane : CCly : EtOH = [2:11:05%& &ujz7o g 3o nj 1
¥ dHoR sl 3270 fractione AolUUth ©] fractionSol el 2P 'H-NMR spectrume
FQA3dte w9 fARE RA712 §A A silica HPLC(YMC silica column, 1 cm x 25 cm, 3
ml/min)E A YAt 10% EtOAc : 90% Hexaned] §vl Z1-& AH§3Qth olw HPLC chart
4oz B 1 retention timeo] 12% AE Ao 7t=ciF Hdoz Rag A& 71N tA F
AE 93 1009% AcCN-Em|E A48 reversed-phase HPLCE ¥lE3¢th o= RE 95% AL
T3 BAE ¥FE Smg A= FAE 4 AN

Cladiellin: White amorphous solid. mp69-71C; [aT®p -31°% LREIMS m/z 346(0.2,
relative intensity), 288(9), 143(11), 177(19), 147(45), 123(17), 121(21), 93(76), 43(100); 'H NMR
(acetone-ds, 500 MHz, —-40C) & 547(1H, br s, H-6), 480(1H, br s, H-17), 477(1H, br s,
H-17), 398(1H, br s, H-9), 3.75(3H, s, H-16), 3.70(1H, br s, H-2), 3.04(1H, m, H-10), 2.35(1H,
dd, J = 13.7 and 5.3 Hz, H-8), 2.26(1H, ddd, J = 137, 34, and 3.4 Hz, H-12), 2.18(1H, br d, J
= 137 Hz, H-12), 2.15(1H, dd, J = 11.8 and 68 Hz, H-1), 209(2H, m, H-5), 2.05(3H, s, H-22),
2.02-197(1H, m, H-8), 1.93-1.87(1H, m, H-18), 1.75(1H, dddd, J = 129, 34, 34, and 34 Hz
H-13), 1.44(3H, br s, H-15), 1.33(1H, br dd, J = 122 and 122 Hz, H-14), 101(1H, ddd, J =
129, 129, and 34 Hz, H-13), 0.97(3H, d, ] = 69 Hz, H-20), 0.773H, d, J = 69 Hz, H-19);
“C NMR(acetone-ds, 125MHz, -40T) & 170.47(C, C-21), 147.56(C, C-11), 133.11(CH, C-6),
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124.09(C, C-7), 110.70(CH,, C-17), 91.96(CH, C-2), 86.71(C, C-3), 79.57(CH, C-9), 4869(CH,
C-10), 47.97(CH, C-1), 42.05(CH, C-14), 38.66(CHz, C-8), 37.35(CHz, C-4), 3147(CHz, C-12),
2859(CH, C-18), 26.37(CHz, C-5), 25.70(CH; C-13), 2499(CHs, C-15), 22.75(CHs, C-22),
22.25(CHs, C-20), 21.94(CHs, C-16), 15.56(CHs, C-19).

2. 4. 2. 3. 95J-16-B{muricellaxanthin)¢] ¥ g]

9] normal phase flash chromatography2 &al® 1071 2§ FoA, fx
8(80%EtOAc/n-hexane)Zo 'H-NMR spectrum®.2 & u] u|m# &7} 7AR2g¢ THE 20mg
< 2% & YAk o] F9 EAA wElA 10% HO: 90% MeOHe §vig AM§-3ld
reversed—phase HPLCE 31 t}. retention timeo] 132¢ X FdA Had Af AFZA7AE F+
& o] £=HUY.

Muricellaxanthin: Red amorphous solid. mp. 86-87C; [a1®» -89° (¢ 0.3, MeOH);
HRFABMS {M+H}' observed 673.4086, calculated 673.4104; IR(KBr) vmax 3400, 2920, 1930,
1745, 1670, 1600, 1520, 1360, 1220, 1050, 980 cm™’; UV-vis(MeOH) Amax 232, 269, 338, 453
nm; CD(EPA) 243(4 ¢ -32.2) 272nm(4 ¢ 7.2); 'H NMR(CDCls, 500MHz) 8 7.10(1H, br d, J
= 112 Hz, H-10), 6.77(1H, dd, J = 145 and 115 Hz, H-15"), 6.70(2H, m, H-11’, 12), 6.66(1H,
dd, J = 142 and 11.7 Hz, H-15), 658(1H, dd, J = 147 and 11.2 Hz, H-11), 6.46(1H, br d, J =
11.7 Hz, H-14), 642(1H, d, J = 149 Hz, H-12"), 6.31(1H, br d, J = 115 Hz, H-14’), 630(1H,
d, J = 115 Hz, H-10'), 6.04(1H, s, H-8'), 583(1H, br s, H-4), 481 and 4.75(2H, AB, H-19"),
4.30(1H, m, H-3'), 3.05 and 293(2H, AB, H-7), 247 and 2.33(2H, AB, H-1), 2.26(2H, br dd, J
= 129 and 4.3 Hz, H-4"), 2.05(3H, s, OAc), 1.99(6H, br s Me-20’, 20), 1.95(3H, br s, Me-19),
192(1H, m, H-2"), 190(3H, d, J = 14 Hz, Me-18), 1.38(3H, s, Me-18'), 1.34(3H, s, Me-16),
1.29(1H, dd, J = 144 and 124 Hz, H-2'), 1.09(3H, s, Me-17'), 1.08(3H, s, Me-16), 1.05(3H, s,
Me-17),, C NMR(CDCls, 125MHz) & 203.47(C, C-8), 201.75(C, C-7), 197.67(C, C-3),
17085(C, Ac-CO), 167.93(C, C-5), 146.96(CH, C-12), 142.11(CH, C-10), 139.89(CH, C-12'),
13823(C, C-13'), 137.80(CH, C-14), 135.65(C, C-13), 13506(C, C-9), 133.45(CH, C-14'),
133.01(CH, C-15'), 132.86(CH, C-10"), 130.04(CH, C-15), 129.64(C, C-9"), 12597(CH, C-4),
124.66(CH, C-11'), 123.25(CH, C-11), 11852(C, C-6), 100.83(CH, C-8'), 7854(C, C-6), 73.01(C,
C-5'), 64.29(CH, C-3'), 59.46(CHz, C-19'), 49.71(CHz, C-2), 49.43(CHz, C-2'), 48.96(CHz, C-4),
42.02(C, C-1), 3864(CHz, C-7), 36.06(C, C-1"), 31.89(CHs, C-17"), 31.02(CHs, C-18"), 29.17(CHs,
C-16"), 2486(CHs, C-17), 23.24(CHs, C-16), 21.08(CHs, Ac-CHs), 20.75(CHs, C-18), 12.97(CHs,
C-20), 12.71(CHs, C-20"), 11.65(CHs, C-19).



2. 4. 2. 4. 95]-18-A(Calicoferol D)2} ¥l

p£79 AZelEaddz g x-5811 mg)e 12% EtOAc/hexaned] Foli
Maxi-clean silica filter(Alltech)2 3@ Fo) 2L EFNE &E8v=E AM8-3l9] semi-prep
HPLC(YMC silica column, 1 cm x 25 cm, RI detector)2 23] retention time 15 ¥(3
ml/min)e] U2+ peak® ®oi Al reversed- HPLC(YMC Cis column, acetonitrile, 2
ml/min)2 E3A 27 o wAEA 95]-18-A9 peak’} WElGtow EY HAAMFL 75
mg°] At}

Calicoferol D: Colorless oil; LREIMS m/z(relative intensity) 410(30), 276(65), 261(13),
205(10), 151(51), 134(100), 121(40), 109(16), 93(30), 83(19); IR(KBr) 3400(OH), 2960, 2870, 1700,
1610, 1590, 1500, 1370, 1300, 1230, 1160, 980, 810 cm™; UV(MeOH) Mmax 2189 nm(e 6900),
280.9 nm(e 2200); 'H NMR(CDCl, 500 MHz) & 6.98(1H, d, J = 7.8 Hz, H-1), 666(1H, d, J =
2.9 Hz, H-4), 657(1H, dd, J = 7.8 and 29 Hz, H-2), 522(1H, dd, J = 151 and 8.0 Hz, H-23),
515(1H, dd, J = 151 and 83 Hz, H-22), 265(1H, ddd, J = 130, 122, and 49 Hz, H-6),
2.50(1H, ddd, J = 14.2, 14.2, and 6.8 Hz, H-11), 2.42(1H, ddd, J = 130, 115, and 54 Hz, H-6),
2.37(1H, m, H-8), 2.32(1H, ddd, J = 14.2, 5.1, and 2.0 Hz, H-11), 225(3H, s, H-19), 2.14(1H,
ddd, J = 132, 6.8, and 2.0 Hz, H-12), 2.08(1H, m, H-20), 1.84(2H, m, H-16, -24), 1.75(1H, m,
H-7), 1.69(2H, m, H-14, -15), 159(2H, m, H-7, -12), 1.47(1H, m, H-25), 1.42(1H, m, H-16),
1.28(1H, m, H-15), 1.26(1H, m, H-17), 1.02(3H, d, J = 68 Hz, H-21), 1.00(3H, s, H-18),
0.92(3H, d, J = 6.8 Hz, H-28), 0.84(3H, d, J = 6.6 Hz, H-26), 0.82(3H, d, J = 6.6 Hz, H-27);
BC NMR(CDCl;, 125 MHz) & 213.00(C, H-9), 15356(C, C-3), 14253(C, C-5), 135.22(CH,
C-22), 13250(CH, C-23), 130.99(CH, C-1), 128.07(C, C-10), 11547(CH, C-4), 112.45(CH, C-2),
55.28(CH, C-14), 54.86(CH, C-17), 50.43(CH, C-8), 43.05(CH, C-24), 42.69(C, C-13), 40.15(CH,
C-20), 38.37(CHz, C-12), 38.28(CH;, C-11), 33.18(CH, C-25), 31.00(CHz, C-6), 29.64(CHz, C-16),
27.62(CH,, C-7), 2517(CH;, C-15), 20.16(CHs, C-26), 20.94(CHs, C-21), 19.66(CHs, C-27),
18.37(CHs, C-19), 18.00(CHs, C-28), 11.72(CHs, C-18).

2. 4. 2. 5. 95J-18-B(Calicoferol E)¢] 3]

u&AY AZciEgdTE P x-5811 mg)E 12% EtOAc/hexaned] ol
Maxi-clean silica filter(Alltech) 2 43}g Fo] gL EF AL 8E 872 A1&-3] HPLC(YMC
silica column, RI detector)2 &8} retention time 15 ¥(3 ml/min)o] Y+ peaks Eo1l
thA] reversed-phase HPLC(YMC Cig column, acetonitrile, 2 ml/min)2 #2318 retention time
27 ¥ dAIEA 95]-18-B9) peak’} YElton Ralg AAFLS 85 mgolAth

—40—



Calicoferol E: LREIMS m/z(relative intensity) 398(40), 264(37), 249(14), 193(29), 180(12),
151(100), 134(94), 121(50), 109(27); IR(KBr) 3400(OH), 2950, 2870, 1700, 1610, 1590, 1500, 1460,
1230, 1160, 820 cm™; UV(MeOH) Mmsx 2184 nm(e 7400), 2820 nm(e 2500); 'H NMR(CDCls,
500 MHz) & 697(1H, d, J = 83 Hz, H-1), 6.66(1H, d, J = 29 Hz, H-4), 657(1H, dd, J = 83
and 29 Hz, H-2), 2.66(1H, ddd, J = 132, 11.7, and 49 Hz, H-6), 250(1H, ddd, J = 14.7, 137,
and 6.8 Hz, H-11), 241(1H, ddd, J = 132, 11.7, and 54 Hz, H-6), 2.36(1H, m, H-8), 2.31(1H,
ddd, J = 142, 54, and 20 Hz, H-11), 225(3H, s, H-19), 217(1H, ddd, J = 129, 6.8, and 2.3
Hz, H-12), 1.98(1H, m, H-16), 1.75(1H, m, H-7), 1.69(2H, m, H-14, -15), 1.59(2H, m, H-7,
-12), 154(1H, m, H-25), 1.43(2H, m, H-16, -20), 1.34(2H, m, H-22, -23), 1.29(1H, m, H-15),
1.21(1H, m, H-17), 116(1H, m, H-23), 1.13(2H, m, H-24), 1.01(1H, m, H-22), 098(3H, s,
H-18), 0.93(3H, d, J = 6.8 Hz, H-21), 0.88(3H, d, J = 6.8 Hz, H-26), 0.87(3H, d, J = 6.8 Hz,
H-27); “C NMR(CDCl;, 125 MHz) & 213.20(C, H-9), 15362(C, C-3), 14253(C, C-5),
130.99(CH, C-1), 12804(C, C-10), 11566(CH, C-4), 11247(CH, C-2), 5523(CH, C-14),
55.07(CH, C-17), 50.43(CH, C-8), 42.83(C, C-13), 39.45(CHs, C-24), 35.64CH, C-20), 38.51(CHz,
C-12), 38.29(CHz, C-11), 35.88(CH;, C-22), 31.02(CH,, C-6), 29.05(CHz, C-16), 28.01(CH, C-25),
27.65(CHz, C-7), 2513(CH; C-15), 23.79(CH; C-23), 22.81(CHs, C-26), 2255(CHs, C-27),
1856(CHs, C-21), 18.37(CHs, C-19), 11.53(CHs, C-18).

2. 4. 2. 6. 95]-18-C9] #¥

&4 A=ntEadyE B x-6(560 mg)E 15% EtOAc/hexaned] ol
Maxi-clean silica filter(Alltech)2 #F Fo] #Z& EFNRL §&58v2 A3t semi-prep
HPLC(YMC silica column, RI detector)2 #32]3l¢] retention time 25 #(3 ml/min)ol Y&
peakE X 011 o]E-g thA| reversed-phase HPLC(YMC Cis column, acetonitrile, 2 ml/min)2
22318 retention time 14 ¢ WAIE A 95]-18-C9] peak’} Uelgon B3 AAFL 28
mg ol At

95]J-18-C: colorless oil; [a)®p +18.4°%c 0.1, CHCl3); HREIMS: (M)* observerd 414.3135,
calculated for CzHsQOs, 414.3134; LREIMS m/z(relative intensity) 414(21), 280(23), 265(45),
221(30), 208(9), 134(76), 121(43), 109(10), 91(18), 81(16), 69(25), 55(45), 43(100); IR(KBr)
3400(0H), 2950, 2920, 2860, 1700(C=0), 1610, 1590, 1470, 1380, 1300, 1260, 1160, 1110, 1035, 875,
800, 750 cm; UV(MeOH) Mmax 218.2 nm(e 6700), 282.7 nm(e 2100); 'H NMR(CDCl;, 500 MHz)
d 6.99(1H, d, J = 81 Hz, H-1), 666(1H, d, J = 2.8 Hz, H-4), 6.58(1H, dd, J = 81 and 28
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Hz, H-2), 445(1H, ddd, J = 7.8, 68, and 42 Hz, H-16), 266(1H, ddd, J = 132, 132, and 49
Hz, H-6), 251(1H, ddd, J = 137, 137, and 68 Hz, H-11), 245(1H, m, H-8), 2.43(1H, ddd, J =
132, 132, and 5.7 Hz, H-6), 2.35(1H, br dd, J = 132 and 7.8 Hz, H-15), 2.32(1H, ddd, J =
137, 56, and 2.1 Hz, H-11), 2253H, s, H-19), 2.17(1H, ddd, J = 130, 638, and 2.1 Hz, H-12),
1.93(1H, m, H-20), 1.77(1H, m, H-7), 1.56(1H, m, H-7), 1.54(1H, m, H-25), 153(1H, ddd, J =
137, 130, and 56 Hz, H-12), 151(1H, m, H-14), 150(1H, m, H-22), 144(1H, m, H-23),
142(1H, ddd, J = 132, 132, and 42 Hz, H-15), 1.18(3H, s, H-18), 1.25(1H, m, H-23), 1.15H,
m, H-24), 1.10(1H, dd, J = 10.8 and 68 Hz, H-17), 1.10(1H, m, H-22), 0.88(3H, d, J = 6.8 Hz,
H-26), 0.87(3H, d, J = 68 Hz, H-27),; °C NMR(CDCls, 125 MHz) & 212.38(C, C-9), 153.53(C,
C-3), 142.35(C, C-5), 131.02(CH, C-1), 12806(C, C-10), 11564(CH, C-4), 11250(CH, C-2),
72.80(CH, H-16), 6051(1H, C-17), 52.73(CH, C-14), 5001(CH, C-8), 42.71(C, C-13), 39.45(CH,,
C-24), 38.79(CHs, C-12), 38.02(CH,, C-11), 37.03(CHz, C-15), 36.08(CHz, C-22), 31.06(CHz, C-6),
2961(CH, C-20), 28.10(CH, C-25), 27.72(CH, C-7), 2418(CH; C-23), 22.81(CHs; C-26),
22.50(CHs, C-27), 18.41(CHs, C-21), 17.96(CHs, C-19), 12.70(CHs, C-18).

2. 4. 2. 7. 95]-18-D2} £4d

a&7¢ AZelEasdz B x-5811 mg)e 12% EtOAc/hexaned] o]il
Maxi-clean silica filter(Alltech)2 3@ Fol L EHAL §&8v= A8t semi-prep
HPLC(YMC silica column, RI detector)® &3} retention time 14 ¥(3 mV/min)el ve=
peakE® ®.o 11 o]& thA] reversed-phase HPLC(YMC Cis column, acetonitrile, 2 ml/min)2 ¥
289 retention time 15 o] TIAFEA 95]-18-D9] peak’t UEhgon R AAFL 21

95]J-18-D: colorless oil; [a]®p +13.7%c 0.1, CHClz); HRCIMS: (M+H)" observerd 413.3423,
calculated for CamsHeQs, 413.3420; LRCIMS m/z(relative intensity) 413(28), 397(6), 377(5),
281(5), 269(7), 260(5), 233(4), 173(5), 163(9), 147(22), 134(100), 121(34), 107(15), 97(13), 91(14),
81(15), 69(29), 55(43), 43(30); IR(KBr) 3400(OH), 2960, 2920, 2860, 1610, 1590, 1500, 1460, 1370,
1270, 1160, 1020, 970, 740 cm’; UV(MeOH) Mmax 2187 nm(e 6400), 2794 nm(e 2400); H
NMR(CDCls, 500 MHz) & 698(1H, d, J = 81 Hz, H-1), 665(1H, d, J = 28 Hz, H-4),
6.57(1H, dd, J = 81 and 2.8 Hz, H-2), 519(1H, dd, J = 156 and 6.4 Hz, H-23), 5.14(1H, dd, J
= 156 and 6.6 Hz, H-22), 404(1H, m, H-9), 2.70(1H, ddd, J = 132, 112, and 54 Hz, H-6),
2.42(1H, ddd, J = 127, 11.2, and 54 Hz, H-6), 222(3H, s, H-19), 201(1H, m, H-20), 1.82(1H,
m, H-24), 1.75(1H, m, H-12), 1.75(2H, m, H-11), 1.68(1H, m, H-16), 1.60(1H, m, H-15),
1.51(3H, m, H-7, H-14), 1.50(1H, m, H-12), 1.49(1H, m, H-8), 1.46(1H, m, H-25), 1.25(1H, m,



H-17), 1.22(1H, m, H-16), 1.01(3H, d, J = 68 Hz, H-21), 1.00(1H, m, H-15), 091(3H, d, J =
6.8 Hz, H-17), 083(3H, d, J = 80 Hz, H-26), 0.82(3H, d, J = 80 Hz, H-27), 0.70(3H, s,
H-18); “C NMR(CDCl;, 125 MHz) & 15355(C, C-3), 14265(C, C-5), 135.84(CH, C-23),
131.90(CH, C-22), 130.98(CH, C-1), 127.88(C, C-10), 11545(CH, C-4), 112.37(CH, C-2),
67.25(CH, H-9), 56.00(CH, C-17), 47.85(CH, C-14), 43.04(CH, C-24), 4281(C, C-13), 40.93(CH,
C-8), 34.06(CHz, C-12), 33.23(CH, C-25), 30.30(CH,, C-6), 30.15(CH C-7), 29.69(CHs C-11),
2831(CH;, C-16), 2452(CHz, C-15), 21.04(CHs, C-21), 20.17(CHs, C-26), 19.6%(CHs, C-27),
18.40(CHs, C-19), 18.04(CHs, C-28), 11.27(CHs, C-18).

2. 4. 2. 8 95]-18-E9] &3

&}t A=RclEdNE EYP x-6(560 mglE 15% EtOAc/hexaned] Holi
Maxi-clean silica cartridge filter(Alltech)2 A}§ Fof L EFYL £Z 42 AMEdY
semi-prep HPLC(YMC silica column, RI detector)2 ]38}l retention time 28 ¥(3 ml/min)eil
1o+ peakS RO o]F t}A] reversed-phase HPLC(YMC Cis column, acetonitrile, 2
ml/min)2 £33 retention time 19 ¥ uWlAlEA 95]-18-E9] peak’} UEtgton £
AN FL 22 mgol Ut

95J-18-E: colorless oil; [a]®p -6.6%c 0.1, CHCl:); HREIMS: [M]" observerd 384.3023,
calculated for CxpHwO2 3843028, LREIMS m/z(relative intensity) 384(40), 366(5), 349(4),
269(7), 242(4), 229(4), 173(8), 161(5), 147(14), 134(100), 121(59), 107(13), 97(26), 81(17), 69(21),
55(43), 43(29); IR(KBr) 3360(OH), 2955 2920, 2880, 1610, 1590, 1500, 1460, 1370, 1290, 1260,
1160, 970, 870, 810, 740cm™ UV(MeOH) Mmwx 2185 nm(e 6900), 281.3 nm(e 2100); 'H
NMR(CDCl;, 500 MHz) & 698(1H, d, J = 83 Hz, H-1), 665(1H, d, J = 25 Hz, H-4),
6.57(1H, dd, J = 83 and 25 Hz, H-2), 527(1H, dd, J = 156 and 6.6 Hz, H-23), 516(1H, dd, J
= 156 and 83 Hz, H-22), 404(1H, m, H-9), 271(1H, ddd, J = 132, 115, and 5.1 Hz, H-6),
2.42(1H, ddd, J = 132, 107, and 54 Hz, H-6), 2.22(3H, s, H-19), 2.19(1H, m, H-24), 2.00(1H,
m, H-20), 1.75(H, m, H-11), 171(1H, m, H-12), 165(1H, m, H-16), 156(1H, m, H-15),
1.53(1H, m), 152(3H, m, H-7, H-14), 151(1H, m, H-12), 1.23(1H, m, H-16), 1.20(1H, m, H-17),
108(1H, m, H-15), 1.003H, d, J = 68 Hz, H-16), 0.94(6H, d, J = 68 Hz, H-25, H-26),
0.703H, s, H-18); C NMR(CDCl3, 125 MHz) & 153.72(C, C-3), 142.61(C, C-5), 130.99(CH,
C-1), 127.74(C, C-10), 11547(CH, C-4), 112.44(CH, C-2), 67.31(CH, H-9), 56.13(CH, C-17),
47.74(CH, C-14), 42.83(C, C-13), 40.87(CH, C-8), 39.47(CH,, C-24), 36.10(CHz, C-22), 35.74(CH,
C-20), 34.09(CHz, C-12), 30.80(CHz, C-6), 30.22(CHz, C-7), 30.02(CH;, C-11), 27.99(CH, C-25),
27.71(CHs, C-16), 24.41(CHz;, C-15), 23.75(CH; C-23), 22.80(CHs, C-26), 22.55(CHs, C-27),
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18.65(CHs, C-21), 18.35(CHs, C-19), 10.99(CHs, C-18).
2.4.2.9. 95]-18-F¢] &3}

245G A2elEaSd=z BId fx-6(560 mg)e 15% EtOAc/hexaneo] o1
Maxi-clean silica filter(Alltech)2 33 Fo} #Z2 TFNYL 8582 AH83lo semi-prep
HPLC(YMC silica column, RI detector)®2 #& 3} retention time 256 #(3 ml/min)o] Yo&
peakE X 03 o]Z ©}tA] reversed-phase HPLC(YMC Cis column, acetonitrile, 2 ml/min)& %
Z31A retention time 22 ¥o] tAIS A 95]-18-F¢] peak7} WUEltow Ea3 AAFL 26
mg ] it

95]-18-F: colorless oil; [a)®p -75%c 0.1, CHCls); HREIMS: [M]' observerd 398.3199,
calculated for CxHsOs 3983185 LREIMS m/z(relative intensity) 398(14), 365(5), 296(3),
269(8), 246(6), 201(4), 173(7), 161(8), 147(24), 134(100), 121(52), 107(16), 93(13), 79(19), 69(44),
55(37), 44(60); IR(KBr) 3400(0H), 2920, 2860, 1610, 1590, 1460, 1360, 1270, 1160, 895, 740, 710
em™; UV(MeOH) Amax 2183 nm(e 7000), 281.3 nm(e 2400); 'H NMR(CDCl;, 500 MHz) &
6.98(1H, d, J = 7.8 Hz, H-1), 665(1H, d, J = 25 Hz, H-4), 657(1H, dd, J = 7.8 and 25 Hz,
H-2), 5.09(1H, tt, J = 6.8 and 15 Hz, H-24), 404(1H, m, H-9), 271(1H, ddd, J = 132, 11.2,
and 54 Hz, H-6), 2.42(1H, ddd, J = 13.2, 115, and 5.1 Hz, H-6), 2.22(3H, s, H-19), 1.83(1H,
m, H-16), 1.77(1H, m, H-12), 1.75(2H, m, H-11), 1.68(3H, s, H-26), 1.60(3H, s, H-27), 1.58(1H,
m, H-15), L57(1H, m, H-23), 152(3H, m, H-7, -14), 1.50(1H, m, H-8), 1.49(1H, m, H-12),
1.40(2H, m, H~20, -22), 1.23(1H, m, H-16), 1.21(1H, m, H-17), 1.08(1H, m, H-23), 1.06(1H, m,
H-22), 1.19(1H, m, H-17), 0.94(3H, d, J = 68 Hz, H-21), 0.69(3H, s, H-18); C NMR(CDCl,
125 MHz) & 15343(C, C-3), 142.67(C, C-5), 130.97(CH, C-1), 130.97(C, C-25), 127.90(C, C-10),
12510(CH, C-24), 11543(CH, C-4), 112.35(CH, C-2), 67.18(CH, H-9), 56.09(CH, C-17),
47.76(CH, C-14), 42.92(C, C-13), 40.91(CH, C-8), 36.07(CHs, C-22), 35.59(CH, C-20), 34.14(CHs,
C-12), 30.89(CHz, C-6), 30.31(CHs, C-7), 30.18(CHs, C-11), 27.74(CH,, C-16), 24.48(CH,, C-15),
2467(CHz, C-23), 25.76(CHs, C-26), 18.63(CHs, C-21), 1840(CHs;, C-19), 17.68(CHs, C-27),
11.06(CH3, C-18).

2. 4. 3. Gorgonian Euplexaura anastomosans=%-€ &2l A& 2
2.4.3 1L A8 AP 2 f7IEAY 27 14£A20EIY Y

B AFo ALSsE A% Euplexaura anastomosans(AlE2W¥ 3 91K-D+& 19913 AEE gt



Y 44 25-30 mmollA] SCUBA tholHd] 23] AJHA o] Alge @A asd 2
F A4dE 9] Q3 =dololol2E YEd F FFeeH ¥FL (250 RIAHNG A
Z ¥F B{E o] AREFIZE FA Skg)t AFHAHA F&< 93 2-3cm A=2 FA Ft #71
21 (methylene chloride 1.5 L9} methanol 15 L)& &x3o 3 713lo] AL A 2z} gufoA
4BAZ Fo FZ3ATt o] HAL FH AL AFstd dQen oW dichloromethaned}A F
29 4& & 309 ol2" methanol A= 10gAE F7IZFEES 44 A& 4 A o]
% dichloromethane $&E2| 9F1/30] W3] th33 2 =302 silica column flash vacuum
chromatogragpy S A3t ch 100% hexane(500ml), 5%, 10%, 15%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, 55%, 60%, 65%, 70% EtOAc in hexane(500ml), 100% EtOAc(500ml), 100%
acetone(500ml), 100% methanol(500ml). ©1¥A QojA 2+ EIEL 'H NMRZ ZAF 23

30%-45% EtOAc/hexane %9l sterolAl2 FAHE BAES A 4+ U
2. 4. 3. 2. Anastomosacetals A-D9] ¥g]

9] normal phase flash chromatography® ¥ad 10/ 28 FdA, €A 30%
EtOAc/hexaneZol thallA] 25% EtOAc : 75% hexane®] §v|jz27 22 YMC silica column& A}
83t semi-prep HPLCE A3 ¥ #F AAE 3 Al 100% AcCNZ YMC ODS columng
o] 8§ reversed-phase HPLCol| ¢]3}e] anastomosacetals Co+ D& ®&& 4 U a8
35% EtOAc/hexaneZolr WIANE 22 279 &g AHE-84 silica HPLCE 3t & ¥ 4
Z BFAES 9138t 80% AcCN : 20 % methanol®] &v)2 reversed-phase column HPLCE 44|
3tk o] @AM ©4% anastomosacetal BE £ £ AUk A @ IPE
(anastomosacetal A)& 45% EtOAc/hexaneZol ™3l 30% EtOAc : 70% hexane® 2 WA
silica semi-prep HPLCE 31 ¥ 15% H:0 : 85% methanolZ 92 reversed-phase ODS
HPLCE AAlste] & E4g 2E¥ + AU

Anastomosacetal A(91K-1-1): white solid, mp. 134-136C; [a1®p +22.3° (¢ 0.4, MeOH);
HRFABMS {M+H}" observed 429.2997, calculated for CzHx0s 429.3005; IR(KBr) v max 3400,
2030, 2870, 1660, 1460, 1120, 1095, 990 cm™; UV(MeOH) Amax 244 nm (e17500); 'H
NMR(CDCls, 500 MHz) & 7.05(1H, d, J = 10.0 Hz, H-1), 6.22(1H, dd, J = 100 and 2.0 Hz,
H-2), 6.07(1H, br s, H-4), 550(3H, br s, H-21), 3.60(1H, ddd, J = 11.7, 6.4, and 2.0 Hz, H-24),
3.48(1H, s, OH-17), 293(1H, br s, OH-21), 246(1H, ddd, J = 134, 132, and 42 Hz, H-6),
2.36(1H, ddd, J = 134, 3.0, and 3.0 Hz, H-6), 2.02(1H, dddd, J = 132, 132, 12.7, and 3.5 Hz,
H-22), 1.95(1H, m, H-7), 1.89(1H, ddd, J = 127, 34, and 2.9 Hz, H-20), 1.76(1H, m, H-14),
1.74(2H, m, H-12, H-23), 1.71(2H, m, H-11), 1.67(2H, m, H-16), 1.64(1H, m, H-8), 1.62(2H, m,
H-15, H-22), 1.60(1H, m, H-25), 154(1H, m, H-12), 1.33(1H, dddd, J = 132, 132, 11.7, and 39
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Hz, H-23), 1.24(3H, s, Me-19), 1.17(1H, m, H-15), 1.10(1H, m, H-7), 1.08(1H, ddd, J = 117,
117, and 39 Hz, H-9), 0913H, d, J = 68 Hz, Me-26), 0.88(3H, d, J = 68 Hz, Me-27),
0.87(3H, s, Me-18); C NMR(CDCl, 125 MHz) & 186.41(C, C-3), 169.27(C, C-5), 155.81(CH,
C-1), 127.49(CH, C-2), 123.83(CH, C-4), 93.14(CH, C-21), 84.03(C, C-17), 7351(CH, C-24),
51.81(CH, C-9), 49.38(CH, C-14), 47.58(C, C-13), 4453(CH, C-20), 4355(C, C-10), 36.80(CHz,
C-16), 35.70(CH, C-8), 33.61(CHz, C-7), 32.93(CHz, C-6), 32.66(CH, C-25), 32.24(CHz, C-12),
28.17(CHs, C-23), 23.48(CHz, C-15), 22.72(CHp, C-11), 1947(CH; C-22), 18.74(CHs, C-19),
18.65(CHs, C-26), 18.36(CHs, C-27), 14.76(CHs, C-18).

Anastomosacetal B (91K-1-2): white solid, mp. 107-108T; [a}®p +156° (c 0.3, MeOH);
HRFABMS {M+H)}" observed 431.3169, calculated for CzHaO4 431.3161; IR(KBr) v max 3450,
2930, 2870, 1680, 1630, 1440, 1370, 1170, 1095 cm™; UV(MeOH) Amax 230.0nm (14000 'H
NMR(CDCls, 500 MHz) & 7.13(1H, d, J = 103 Hz, H-1), 585(1H, d, J = 103 Hz, H-2),
551(1H, br s, H-21), 361(1H, ddd, J = 117, 64, and 20 Hz, H-24), 3.47(1H, s, OH-17),
2.92(1H, br s, OH-21), 2.36(1H, dd, J = 18.1 and 142 Hz, H-4), 222(1H, br dd, J = 181 and
39 Hz, H-4), 201(1H, dddd, J = 132, 132, 127, and 39 Hz, H-22), 1.92(1H, m, H-5), 1.88(1H,
m, H-20), 1.82(1H, m, H-11), 1.78(0H, m, H-14), 175(1H, m, H-12), 172(1H, m, H-23),
1.69(3H, m H-7, H-16, H-16), 1.65(1H, m, H-15), 1.61(2H, m, H-22, H-25), 1.57(1H, m, H-12),
1.50(1H, m, H-8), 1.46-1.41(3H, m, H-6, H-6, H-11), 1.34(1H, dddd, J = 132, 132, 11.7, and
39 Hz, H-23), 1.100H, m, H-15), 1.02(2H, m, H-7, H-9), 1.00(3H, s, Me-19), 0.93G3H, d, J =
68 Hz, Me-26), 0.88(G3H, d, J = 68 Hz, Me-27), 0.84(3H, s, Me-18); “C NMR(CDCl;, 125
MHz) & 20025(C, C-3), 15844(CH, C-1), 127.41(CH, C-2), 93.22(CH, C-21), 84.14(C, C-17),
7351(CH, C-24), 50.21(CH, C-14), 49.43(CH, C-9), 47.64(C, C-13), 4461(CH, C-20), 44.22(CH,
C-5), 4097(CHz, C-4), 3891(C, C-10), 3693(CH; C-16), 3580(CH, C-8), 3265(CH, C-25),
3246(CH,, C-12), 31.22(CHsz, C-7), 28.18(CHs;, C-23), 27.63(CH; C-6), 2319(CHs, C-15),
21.15(CHp, C-11), 19.48(CH; C-22), 1865(CHs, C-26), 1836(CHs, C-27), 1490(CHs, C-18),
12.98(CHs, C-19).

Anastomosacetal C(91K-1-3): white solid, mp. 187-188T; [21®p +23.3° (c 0.3, MeOH);
HRFABMS{M+H)}" observed 431.3156, calculated for CzHuaQOs 431.3161; IR(KBr) vmax 3400,
2920, 2870, 1665, 1615, 1460, 1385, 1240, 1125, 1100, 1000cm™; UV(MeOH) Amax 24lnm (&
18000); 'H NMR(CsDs, 500 MHz) & 5.83(1H, br s, H-4), 525(1H, br s, H-21), 357(1H, br dd,
J = 117 and 62 Hz, H-24), 344(1H, s, OH-17), 3.00(1H, br s, OH-21), 2.31(1H, br ddd, J =
166, 39, and 3.4 Hz, H-2), 220(1H, ddd, J = 166, 147, and 49 Hz, H-2), 2.14(1H, br ddd, J

= 13.1, 127, and 12.7 Hz, H-22), 193(1H, dddd, J = 142, 138, 44, and 19 Hz, H-6), 1.84(1H,



m, H-6), 1.79(1H, m, H-14), 1.752H, m, H-16, H-20), 1.65(1H, m, H-25), 1.60(1H, m, H-15),
1.57(3H, m, H-1, H-12, H-23), 154(2H, m, H-16, H-22), 148(1H, m H-7), 1.34(1H, m, H-1),
1.29(1H, m, H-11), 1.22(1H, m, H-12), 1.18(1H, m, H-23), 1.16(1H, m, H-8), 1.12(1H, m, H-11),
1.04(3H, d, J = 68 Hz, Me-26), 093(3H, d, J = 68 Hz, Me-27), 0.89(1H, m, H-15), 0.78(1H,
m, H-7), 0.77(3H, s, Me-19), 0.66(1H, ddd, J = 117, 112, and 34 Hz, H-9), 057(3H, s,
Me-18); ®C NMR(CeDs, 125MHz) & 196.92(C, C-3), 16854(CH, C-5), 124.18(CH, C-4),
93.17(CH, C-21), 83.79(C, C-17), 73.12(CH, C-24), 53.34(CH, C-9), 49.93(CH, C-14), 47.40(C,
C-13), 45.04(CH, C-20), 3834(C, C-10), 37.14(CHz, C-16), 35.89(CHs, C-1), 35.83(CH, C-8),
3433(CH,, C-12), 3275(CHz, C-6), 33.16(CH, C-25), 3248(CH; C-12), 3216(CH; C-7),
28.76(CHz, C-23), 23.66(CHz, C-15), 21.08(CH; C-11), 19.98(CH;, C-22), 18.80(CHs, C-26),
18.72(CHs, C-27), 17.13(CHs, C-19), 14.70(CHs, C-18).

Anastomosacetal D(91K-1-4): white solid, mp. 75-76C; [a]®» -9.1%c 05, MeOH);
HRFABMS {M+H}" observed 433.3327, calculated for CxHgOs 433.3318; IR(KBr) v max 3400,
2920, 2860, 1710, 1620, 1435, 1390, 1225, 1170, 1100cm™; UV(MeOH) no Amax; 'H
NMR(CDCls, 500 MHz) & 551(1H, br s, H-21), 3.60(1H, ddd, J = 117, 64, and 2.0 Hz,
H-24), 345(1H, s, OH-17), 3.03(1H, br s, OH-21), 237(1H, ddd, J = 156, 13.7, and 6.3 Hz,
H-2), 229(1H, dddd, J = 156, 49, 24, and 24 Hz, H-2), 226(1H, dd, J = 147 and 14.2 Hz,
H-4), 207(1H, ddd, J = 147, 3.9, and 2.0 Hz, H-4), 201(2H, m, H-1, H-22), 1.88(1H, ddd, J =
127, 24, and 24 Hz, H-20), 1.76(1H, m, H-14), 1.72(1H, m, H-23), 1.71-1.65(4H, m, H-7,
H-15, H-16, H-16), 1.62(1H, m, H-11), 1.60(2H, m, H-22, H-25), 1.58(2H, m H-12), 1.53(1H,
m, H-5), 143(1H, dddd, J = 117, 10.7, 107, and 39 Hz, H-8), 1.38(1H, m, H-11),
1.37-1.26(4H, m, H-1, H-6, H-6, H-23), 1.09(1H, m, H-15), 1.01(3H, s, Me-19), 0.96(1H, dddd,
J =127, 12.2, 12.2, and 49 Hz, H-7), 091(3H, d, J = 6.8 Hz, Me-26), 0.88(3H, d, J = 6.8 Hz,
Me-27), 0.81(3H, s, Me-18), 0.78(1H, ddd, J = 122, 107, and 3.4 Hz, H-9); *C NMR(CDCl,
125 MHz) & 212.08(C, C-3), 93.21(CH, C-21), 84.28(C, C-17), 73.48(CH, C-24), 53.28(CH,
C-9), 50.17(CH, C-14), 4753(C, C-13), 4660(CH, C-5), 4468(CHz, C-4), 4461(CH, C-20),
38.53(CHz, C-1), 38.20(CH;, C-2), 36.93(CHz, C-16), 35.60(C, C-10), 35.55(CH, C-8), 32.65(CH,
- C-25), 32.52(CHz, C-12), 31.64(CHz, C-7), 28.94(CHs, C-6), 28.19(CHg, C-23), 23.31(CH,, C-15),
21.33(CHz, C-11), 19.49(CH,, C-22), 1866(CHs, C-26), 1835(CHs, C-27), 14.80(CHs, C-18),
11.47(CHs, C-19).
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Fig. 2-10. Carbon NMR spectrum of cladiellin.
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Fig. 2-12. Carbon NMR spectrum of muricellaxanthin.
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Fig. 2-18. Carbon NMR spectrum of 95J-18-A.
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Fig. 2-30. Carbon NMR spectrum of 95J-18-E.
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Fig. 2-38. Carbon NMR spectrum of anastomosacetal A(91K-1-A).
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Fig. 2-45. Carbon NMR spectrum of anastomosacetal B(91K-1-B).
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Fig. 2-51. DEPT spectrum of anastomosacetal C(31K-1-C).
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Fig. 2-55. DEPT spectrum of anastomosacetal D(91K-1-D).
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A 3 & Hydroids9 dlAHER

3.1 A&

Hydroids(3] =2}, class Hydrozoa)= ER%3 sistelde] Qeow 435, Aua sl o
o] Z4EEE(phylum)& FA3e TG EFTFolth AT AL 353U A7 a3
vln]gin AF7} ol F % 4 Fo] BHE hydroids® A EC] dF A A
Fx2k Foto] HA ¥ Aot B ZAAFE AAZe dddFd vio HAE Y
77t 2EE AFAEFT 7HE Bol olFo] oy olEe UREL AT 53] soft corals,
gorgonianss AnthozoaZ8] A& AFHo At

Y HAE FoollA ol AEBol oA HAY olFZE AAAAZL Boldhe TOFe)
HAHEAS A48 fede Ax FEF 458E 712 + dAeud /M & olfe o159
di-Eol fFIAFS st, Al FEFRFol UF A dAIEZY] AFE dr]d FET
¥ nP¥xAL Ar7F ddd ol FHeold auEy o5 IstgEd W A7E 9
23] Z3e] AAE 399 WAS HolUE, proteinAl FAERATN JFHAAG. 23U A
H Fo] RA hydroidsel Ulg QAT anthozoans®t ulF7FA 2 o]E AE dA] EEJ A}
EZE 3t T 7HsAel e Aol ¥3lA Hydrozoadl @3tddAe AAE A7 7t
27k AJA =T o

AA7EAl 9 20 o2 AIEAE 48 W aromatic polyketides, 8-carboline ¢)
alkaloids, unusual phospholipids, polyhydroxy steroids&olY ¢]E% polyketides® A L§ o}
2 AAEL oY YN E=RE &3 $A=HE EAEC)YA hydroids®] /T dAIEA=R
Brldye TJ8cH(Fig. 3-1; Faulkner, 1996). Hydroidse] WAIEAZE EE3 AL
anthraquinoneZl 2] polyketidesE 24 o5& o& &4 EZREHE 27 =8 AFAHAH 71
3 vaEAL 2%n Yo IFL 1 4= MEA ¥u FEICZE gofsht British
Columbiac] AAsle & #F el A&(Garveia annulata) 238 £ HN S22 hydroidse] ©
EAHQ RAIEAR HBrld e ogo] g

B AFRAME Alxe e ALE 2864 hydroid Solanderia secunda® o 334 o
W f712FEE0 U AHUEAE X st TR o] ARE dAAQ] dFd EFAA
th 2 olfE falA AFE ulsk o] hydroids9] AQE] dig A4o] w9 Wiz A
HBAES e AELL 35 ¢ TREAAL HIAAE A7 oA F4F 742
|4 A7 W el



O OH OH X O OH OR O

SO X0

garveatins A (X = O) and B (X = Hp) garveatins C (R = Me) and D (R = H)
O OH OH O
HO CO,Me I I l CO,Me
(0] I I I OMe o] OMe
0
2-hydroxygarvin A garvin A quinone
0] OH -0 OH
MeO,C_OH
0
(1 e I
O
O
0] O
annulin A annulin B
(0] OH 0] OH (0]
CO,Me
(I (O
HO © OMe HO OMe
garvin A garvin B

garvalone A : garvalone B

aromatic polyketides isolated from Garveia annblafa

Fig. 3-1. Metabolites of hydroids.



OH OH O

(L,

5 R'=Et,R®=H
R'=Me, R®=H
(Garveia annulata) R'=Et, R2 =Br
(Agalophénia pluma)
OR!
HO-—EH o
O— I —OCHchzN R22
o
R' = CygHas, R = Me
R1 = C14H29, R2 = Me
R' = CH=CHC4Hag, R? = H
(Solanderia secunda)
AcO Rt R'=R2=H, R®= OAc, R% =

--IIR3 RI =R3=H, R2=OAC, R4=

AcO,,
_ R2 R'=R%=0Ac,R®=H,R*=
HO' R! (Eudendrium glomeratum)
AcO
R1 ol R4
‘0,
RS
HO™ R?

R'=R*=0Ac,R?=R%=H
R'=R*=H,R?=R%=0Ac
(E. glomeratum)

Fig. 3-1. Continued.
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3. 2. Solanderia secunda®} QAIE#

8 U AExd Fde Azg didRrE 2 AAXEA d¢dAGeAM  hydroid
Solanderia secunda ¢F 10 kg-& MNA3A). S. secundas S8 vt F3it duoiA 73 &
8 wAHE 2HEEETY sjolth AR gorgonianssh okF FAHse] WA FUEL
Bzt REC o] YEL FAY Aozt 20 - 40 cmATRA FA4(fan) 2FE 1 3l
o A ZAMe Hu Yo, 2y FAY WHEF A gorgoninelEti &S+ chitind 2]
Z7Ao] gl oA gorgonianss} 7+¥ "}

PYEBAPYA A8E 254X ARAA FEE AAF Fd dichloromethaned ©]-8-34¢
F1EAE 23 Gule AFFTLVE AASYGYG LS AAF F de FREL
silica vacuum flash chromatographyS 3l 2 7l9] BHe 2 UF Fo} Cis reversed-phase
HPLCE ol&3ld 2% 9719 EA(solandelactones A-I: 91-10-A ~-D)& ¥l 3} HFig.
3-2).

Solanderlactone A(91-10-A)7} viscous liquide] Fej= E o o Exe Fap4
e 2PWEY FFEAT °C NMRo 814 CoHw0:2 A= RAHFig. 3.-9). & 1765741 v
Ehd carbon signaldt IR 2HMEf 6] oA 1730 cm '8 §4 band ©] EZo] & A9 FE
7}(lactone functionality)® 7FAi A< Bd FAtk. “C NMReAe 2F 22709 signals
o] WA= QO Y} carbonyl peakE #1233 quaternary 2 aliphatic methine carbone] 3lU=
GAHA FR7] BEel o) BAL APiold fAE Aoz A=A “C NNRS upfield
regionol WERE & 2304(CH), 21.43(CH), 7.88(CHz) 2 'H NMR®| & 060-1.15 9ol vtehd
peaksE-& 3ol cyclopropane ringel 248+ AL el FAoH(Fig. 3-8).

Solandelactone A¢] AA A FxE 'H COSYst HMQC Agdl <siA 2=t
(Fig. 3-10 ~ 3-12). o] &L C-7, C-11 2 C-149] 43ld @2 EE 7HA 3 e Aol 4
9} &4 NMRelA Q=7 &9 solandelactone AES pyridineo] 5¢]il acetic anhydride
st W ARYY FHHZR diacetate (91-10-])7F 4o HTHFig. 3-46 ~3-48). 'H NMR=2
Qg A3 H-79 F4v A9 wssix] g2d vE H-113 H-14€ 244 1.19¢ 1.09 ppm
A o]lFa Q7] wEd o] AL 84Y maE 7HAR UYgol £, o] AHdS HMBC 4
oA 891" carbonyl carbon® H-7 Alolel WAL+ long-range correlations] &J3jAxx &
915 ek Fig. 3-46, 3-13). ©]$} o] solandelactone A(91-10-A)& cyclopropyl ring2 ¥ 3§38}
+ fatty acid lactoned ol £330

Solandelactone A¥ C-12¢} C-16¢] ¥ /M9 o]FATS B{3 Ut o] o|FAHEY
geometry 133t 1 allylic protonE-& decoupling® F olefinic protonE2] coupling
constantsE® Ao zN zZtz} 12E9} 1622 AAHAUDN(Jizzs = 156 Hz Jisir = 108 Hz).
Cyclopropyl ring®] geometrys #< W& AL83lY trans2 AAHANHJss = Joo = 887
54 Hz). ¥ltid @494 (C-7, C-8, C-10, C-11, C-14)9] Ao L AL Holl =2|o]
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OWNO = H =,4 ‘H= H:1-0L16
1GYH®0000 = H ‘HO = 4 ‘H = H :S-01-16
HO = ¢H g"H%0000 = ;H 'H = |4 ‘H-0L-16

1GYH90000 = 4 = ,H ‘H = H :0-01-16
1GYH®0090 = H ‘H = ;H 'HO = | :d-01-L6
HO = ¢ ‘H = ,d 1g"H%0000 = |4 ‘0-0L-16

H =4 4g"H%0000 = 4 = H N-0L-16

OO = H =,d ‘H= H:N-0L-I6

H=,4 V0= Hd= 4:7-0116
HO=¢H =4 ‘H= H:4-01-16
H=,4 'HO=Hd= H:3-01-16

I-0L-16

HO = H=,d ‘H= 4 :a-0}-16

H=,H HO

H = 4 0016

HO = ¢ =,H ‘H = | H-0I-16
H=,H'HO=gH = H:D0L-I6

OVO = =,H 'H= H N-0L-16
H=,4'9V0 =t = 1 :r-0L-16
HO = H =4 'H= H:8-0L-16
H=,H'HO=H= H:V-0L-16
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At

FZHo 2 AAEA #EHE WAIEA solandelactone B(91-10-B)7F FAAe] dA= &
dEem o] Ed9 BA4e nfds AFEAR UC NMRo) 2)3te] CxHx0:2 AHN
HFig. 3-15). o] E32 NMR Hlole}= 395 solandelactone A(91-10-A)olA AolA Az}
A9l FU}ATHFig. 3-14 ~ 3-19). FAL F EAAH 2)9] °C NMR< vwlas) 2™ C-9
~ C-129] chemical shift ztoj(A 8 014 ~ 1.08)7} t+& RAE(A S 0 ~ 0.14)) A =A
Jeb sk ol Abde SHEHE 91-10-Ast Bt By @& 94 C-10% C-1159 ol st
A A2 epimer #Ald Arte AL Yeh) F4o.

Solandelactone B9 H-9 proton signalEo] A2 @A U7l W&o o] 3FE-L pyridine
o] ¥o]lil acetic anhydride®t W32 AlA diacetate(91-10-K)2 #H@-2 A|F M (Fig. 3-49 ~
3-52). oA sA Fel’ H-9 proton signalE zZtzte] Wi&lA proton decoupling AP &
A7 91-10-]J% 5 YT trans geometryE 7Rt Aol HQHAUC. AT H-113 QAR
483 coupling constants& 2@ 23 F2F Aoldol WASIATHFig. 3-46, 3-49).
SIEE 91-10-JolA = H-1134 H-10, H-12, H-13 749 coupling constants7} z}z+ 3.2, 83, 15
Hzd wbde] 91-10-KelA& 73, 54, 0 Hz9l & Jelth. 1322 solandelactone BE
solandelactone A®] 11-epimer® A4 dAtHFig. 3-2). -

% /o) WsA BAY A2 solandelactones C(91-10-C)sh D(91-10-D)7k 2
HPLC =X EIYHATHE0% acetonitrile/water). ©] EASe NMR 2¥Ede
solandelactones A$} B9t W] fAStglom #Ud AolYL ¢l15AH st Frider
el thFig. 3-20 ~ 3-25). o] °1FAY S U= 'H COSYS HMQC A@d <3l C-19
22 AR ALY coupling constantE P g(91-10-Cst -Dell WA 2+t Jig = 11.2
9} 122 Hz)ell 93X Z geometryE Zte A2 2 #l =AM Fig. 3-2).

Soandelactone E(91-10-E)$} F(91-10-F)7} oil FHl =2 Ao At o] EAE] x4
- IEEF FFEAF UC NMRel 984 CpHu0:02 AAFHN0Y oS¢ 72E NMR 29

EY E4d) 9319 solandelactones A%}t B2l 4,5-didehydro S EAE=2 & # cHFig. 3-26 ~
3-34). 2§ °o1FAH2] geometry:= coupling constant ZA o} &3l 4= IFPE BF 72
A=A, 11.3 Hz; 6, 11.7 Hz) (Fig. 3-2).

5 /09 il &E solandelactones G(91-10-G)<} H(91-10-H)7} 4] 7|128g2 &
AT E£A44Y CoHoOss 1EWF AFEAA °C NMRe o3l 2F=N0 o] BdE
o] AAHA FxE 'H COSYSt HMQC A#el 9384 solandelactones Ad B9
4519,20-tetradehydro FrEAEZ AL UHFig. 3-36 ~ 3-41). IFAFE9 geometry
allylic protonE-& decoupling¥ ¥ coupling constant® £330 2M 47, 12E, 162, 1922 2
A 5 AcHFig. 3-2).

Solandelactone A-H(91-10-A ~-H)& #& $X(C-7, C-8, C-10, C-11, C-14)d] ®|d}
3 B2FALAELT /I Aok o] @2 9AAEY] 4 R AL Nagled} Gerwickel &
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2% Constantinea simplexol]*] £a ¥ oxylipins, constanolactones A%} B2 JATRE AR
371 918t ALe@ WPE ol&ste] A= ch(Nagle and Gerwick, 1990; 1994; Fig. 3-4).
Solandelactone E¢} F7} #£580] 714 &1 FExnd o|FZAde] 3t o 19 fFA
o] w7l wiiel S{AHEAAHA TRATE A¥ dYEI=E dAHUeH R A
conformer® U7l 93l pyridined] 3°]il acetic anhydride2 3 3}o] diacetate Fr=AE
(91-10-L9} 91-10-M)E ul UK Fig. 3-53 ~ 3-62). Solandelactone E diacetate (91-10-L)
°] NOESY 2#E @l A cyclopropane ring® 1 FwWe] 4453t o8] 719 45280
Bl wh(Fig. 3-57). H-7 &4+ H-98( 078)F H-10 281 H-11 44t H-8% H-9a(5
060) AE7rd correlatione] WAEYen ® H-8 4% H-6a9 H-68, H-10 4+
H-68 4%zt correlationd R FAth. of o= H-12 47F H-9a 9 H-10 453
o A5a42 et a2E2 91-10-LojA C-7 ~C-11 Atele] Zujuide 7R, 8R',
10R", 118’2 ZAA = QAHFig. 3-3). Solandelactone F diacetate(91-10-M)2] NOESY A3 dA
2o} A glolgtF ol A lactone 453 cyclopropyl $4E3He] 45282 91-10-LolA Ao
A A% TR o H-12 £49) nOe 43242 FUF AolgdE B FUH(Fig. 3-62). 3}
#E 91-10-Le| Aol H-12 47t H-9e st H-10 25319 correlationd Y&} W whidd]
SHEHE 91-10-MolAe 28dAM B AAY H-12 47} H-8% H-10 453k 453
£& 2 Fo. o] HolFPL BFE 91-10-L9} -Mo] C-11614 M2 wl g wjde 7}
A71 4 A2z A4dv(Fig. 3-3).

ol d3g #AY te HPEEe AWML WL 2R cyclopropyldt lactone 1)
Atele]  Fduidold  FUFd  zojHol wHEYG. FRF  C simplex®] HAMEA
constanolactones A$} B vl do] 5R", 6S°, 85", 9S°9} 5R", 6S°, 85", OR'2 R iEon
8™ Halichondria okadai$} Z%% Laminaria sinclairii2%€] ¥2]€ halicholactone-2 “3tiHj
do] 8RR, 9S°, 11S°, 1éR'?l aP—E A Ak (Nagle and Gerwick, 1990; 1994; Niwa et al,
1989; Kigoshi et al, 1991; Critcher et al, 1995)(Fig. 3-4). o] &3 ¥E3} solandelactoneE 2] 3}
4 25 gtSolA zAEtA BE3 BA C-9 methylene £4E59°] 91-10-Le} -MdliA+=
gE3g e 4425 51 Qv wde) constanolactone®} halicholactoneo] A= C-6 methylene
$4£5¢ ¥ AT '

SolandelactoneE¢] AUlTxE= CD 33 @] - 93l AARHNH.
Solandelactones E(91-10-E)$} F(91-10-F)& ztz} pyridine/dichloromethane®] &#-8uje] 5
o]i. p-bromobenzoyl chloride®} ¥H$-Al71" bis(p-bromobenzoyl), 11-(p-bromobenzoyl),
14-(p-bromobenzoyl) XA E(91-10-E23-5 91-10-N, O, P; 91-10-FZ%¥ 91-10-Q,
-R, -S)o] ¥l ArhFig. 3-63 ~ 3-68). 47lol EAst= v FTAGLES] Fduidd
o3 #Q2-e 91-10-N3} 91-10-Qell g NOESY A#d 93l o]Fo] Fonl diacetate
91-10-Ls} 91-10-M2] NOESY A AT dietd] FAIG A7t Ao A (Fig. 3-57, 3-62,
3-65, 3-68). kAT 2k3te) zto|Fo] RAHAEH H-68 449 H-8, H-10 Atole] EAde

—103—



N- .ﬁqw T1-01-16 J° sjuowrzadxe X SHON UO Paseq SUOIE[aLIod 30U pajodRg ‘g-¢ "31g

—~104—



-3U0JOR[OYDI[RY PUE SOUOIORJOUBISUOD SUIAIAXO UMOUY 3y} JO SIMonng y-g B -

(repeyo eupuoyoier abuods)
auojoejoydifey

HO
H o

F

(xaydwis eaunuejsuo ebie pai)
(H=,4'HO= dgpue
(HO = MHH= —mv Vv Sauo0joe|ouBIsuod

—105—



correlation©] bis(p-bromobenzoyl) %= 5(91-10-N#} 91-10-Q)Q ZA$odl+ Yelux] @t
o oA oinl C-119] HIGA dA2FHel EABE  acetoxylZl7F dAFlsE &
p-bromobenzoylZlo] 213l @ ol wla} @A§ conformationd] W32 A3ty vEld A
03 oA At 91-10-R9 CD 2 EHL 2425 nmolA WA S JeEl Ak (Ae +7.13). L
HEE C-11 vy F4AE 9] Auude B2 AR HAG. £ IE epimerd] Aol €3
9 EXAAY Wi CD 2HEHS F33A R3AAT NOESY A9 Ade 23t C-11
o] AduidE SE AR S AHFig. 3-5).

vy g&42%4 C-149) Aduldx= thAEA  solandelactones E(91-10-E)$} F
(91-10-F)9 14-(p-bromobenzoyl) F=AEQ 91-10-P3} 91-10-S2} CD 2 EZH ZA4|
23t grE o 91-10-P3 91-10-S9] CD 2HERFL Ao FAd§ HAAgA HAYAE 1y
o0 fAR ZA=E el TH(91-10-P, 2423 nm, Ae +10.67; 91-10-S, 241.8 nm, Ae
+1367). WA FZF FFESA dF C-149 Aouide S HFAHAUD. o HHL
solandelactone F(91-10-F)2] -#XA|¢l  bis(methoxycarbonyl)solandelactone(91-10-T)<]
ozonolysisell 93le] HojA AFAFH gIHPAME ARAE =t FFE 91-10-F
toluene/pyridine®] EF-8ulld] o] (-)-menthoxycarbonyl(MC) chloride®} ¥Hg-A]7]™
bis(menthoxycarbonyl) X A1(91-10-T)7} do] HH(Fig. 3-69, 3-70). o} &AL ozonolysis
3l 35% FAslFa 2 A3MAZ] Fo diazomethane® 2 methylation Al#  dimethyl-MC
-malate7} @o] FTHFig. 3-6). °l HAHES 'H NMR 2+E=gs f4F 25% 2R
dimethyl-MC-malate®] ~HE#-g v|ws & A3} 2S-configurationd et Aol g
A Fig. 3-71, 3-72). & o] YAHEL GC BAL o]43lA authenthic sample’t YEMG
retention time& Bl & B A3} 2S-dimethyl-MC-malate$} 3] AN g2 FU. o] =
E 2A45E FH3 2 solandelactone E(91-10-E)¢] A dwid-& 7R,8R,10R,115,145S= HA
Hon diAlEZA 91-10-E2] 1l-epimer¢l solandelactone F(91-10-F)¢] HdujdL
7R8R,10R,11R,14SZ FA =}

“C NMR dlolgt5& EAa 2 C-8 ~ C-120] At @4 EQ chemical shiftse
hydroxyl7/1§ 7HA3 90 C-119] JASFHA F2ol a4 & Bevhe Aol Fas
1t}. Solandelactone E(91-10-E)2] ©4 chemical shift g5 C-9, C-10, C-11, C-12¢] ©j
3= solandelactone F(91-10-F) 2t} © shield 0] ARen C-8¢ dsxe 1 ¥
t} o] #Ad ZAMWA AMZ 1l-epimer #AQ solandelactoneS 2] YA 3320 BAE A}
g A3 PE 91-10-Ex= 91-10-A, -C, -G+ 3¢E 91-10-F+= 91-10-B, -D, -Hs}
stereochemistry7} o= Aol AU} C-12 ~ C-159 chemical shift gtEL A Fd
3971 W& C-14 vA BAFA9 stereochemistrys EE solandelactoneSo] Wsjr] 2
gdx AZEd. a== 3§E 91-10-A, -C, -G Huuwide 7R8R,10R,115,14S5°]7
91-10-B, -D, -H2 7R8R,10R,11R,14S% Aoz waHA}(Fig. 3-2).

atA|eto 2 jAtEA solandelactone 1(91-10-I)7F oil Fej2 =N o] Edo ¥
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Ade s AFEAH 2 C NMR doletel 98t} CxHx0:2 AR ATHFig. 3-43).
NMR dHloje} $4e) 93] 3318 91-10-1 HA] ©& solandelactoned} vl3/ A2 843 1
Z ¢t cyclopropyl ring& 7HAT & Rel HA=UHFig. 3-42, 3-45). AT 'H COSY 4
oA 8 1.41(1H, m) ppmoll YEbd H-10 47} § 537(1H, dd, J = 15.1 and 83 Hz)ol YEld
olefinic proton®} correlationg X FAH(Fig, 3-44). AF71A SFE 91-10-A ~ -HolA
£ o] H-10 %47} hydroxyl”]1E 7} methine proton Alo]e]A] correlationo] WAS KA TH o]
£ AAAA F2E 'H COSYSH HMQCH ¢jste] 4= C-113 C-169) 215 A#,
C-133} C-149] hydroxyl group 222 cyclopropyl ringe 7} Cx A4l SEo 2 AAHQ
H(Fig. 3-44, 3-45). o] EAd| A3l F 79 01524 geometry:= coupling constantS
4% 23 474 11Es} 1622 AHQo™ A P22 cyclopropyl ring®] geometry®
trans(Jso= 8.3, 54 Hz; Jo10= 83, 54 Hz)Z AR =l o] &9 JA3ed 28 4343}
71 $18t9 H-7 $4E irradiation 3By H-10 $4¢) i@ FUF nOe enhancement’} &
&5 Qe 2 lactone-cyclopropyl partell g Ardulde 7R°8R’10R° ol £+ 3l th(Fig.
3-2). A oxylipinE(constanolactones E9} F)3} NMR dlole}& ®lmd A3} C-13¢1 A=
Aol 49 chemical shift gke) 2z} § 75.103 3.920|R0.9 C-149] Z$-ole 74298 349
olAtk. o] & erythro diol(115°,12S")9) constanolactone F(C-11¢} thallA § 75133 391;
C-129] di3lA= & 74.205% 3.49)¢+ A2l FU3 K (Nagle and Gerwick, 1994). A% 31{E
91-10-1¢] epimeroll 3| F3= threo diole]l E@HA A7l W&o o] ¥ BAFAE9
W A Ao R Her

Cyclopropyl3} lactone ring€ X33l oxylipinE-& g 2759 Y L3255 =
F258 Edso F2UF AFEHJew I FA R Halichodria okadai2RE]l E2 8
halicholactone® neohalicholactone 12]i o]n] ¢FellA] 1% constanolactones A$}t B7F &4
= AcHHiggs and Mulheirn, 1981; Baertschi et al, 1989; Niwa et al, 1989; Ojika et al, 1990;
Gerwick, 1993; Nagle and Gerwick, 1990; 1994; Proteau et al, 1994; Kigoshi et al, 1991;
Critcher et al, 1995; White and Jensen, 1993; 1995). =5l olg} olEo] thidt AYPAA A=
o AIPME AA| = U (Brash et al, 1987; Brash, 1989; Baertschi et al, 1989). 3}Aq $g
A7>oA & solandelactoneEE AF7HA E#E EE oxylipinE 9] eicosanoid H7EZ
25 {f%¥ linear Co» FTF-E 7FJ & wHdol docosahexenoic acid(DHA)Y #A|
docosancid27#H 28 Z2oZ oA At Cr @AFHEL 7HAL A4

SolandelactoneS¢] A#¥4AH 72 & constanolactoneSol sl AAlE RAEH da3d] &
A Aoz AZtEcHGerwick, 1993; Nagle and Gerwick, 1994) (Fig. 3-7). ®#A
polyunsaturated docosanoid fatty acidel lipoxygenaseell 2@ 413}7} ¥olv} hydroperoxy acid
2 343l o] hydroperoxy acide THA] epoxy-catione]y} epoxy-alcohol2 wuHAtTH o]
epoxy-cation2 2¢+A3} 3171 $13to lactones} cyclopropane ringel FA R Fol 7teEo) ¢
3l epoxide ring®] AW A solandelactoneE ol A€k C-1191A4 alcohol epimers-o] A4
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He AL JteEs $gel waAsdAd o] dojur] dEgd Rez oA
Solandelactone I+ &Y 3 ringel 43 Heoll C-130A 7iE87 dojd Aoz Basn
d’3€ 13-epimer ©] Yolx LAHA gttt

AF7A 2" cyclopropyl ringg X33l oxylipinE<2 5-lipoxygenasetd PLAS
AA s FAHEE Hol: Aoz RUEYTHNiwa et al, 1989; Ojika, 1990). o|BAEH
prostaglandin®] FAH} A §HAA 7198 181¥ o arachidonic acid cascaded] Fo3}= &A
o olF HYFAHEE /Hte AL olAW FAsttn Yzgct. A% solandelactoneS &
old BAEE A YEhlA % oL i} GaF e g 27 FHHeE E43
71 g2 ReZ AR}, A7 solandelactone C(3), D(4), G(7)= 100 ug/mle] F XA
Farnesyl Protein Transferase® 22} 69, 89, 61%2 A}

3.3 A¥¥y
3.3 L AgY A 2 /718 #2373 143 2ntETYH

Hydroid Solanderia secunda®] AFL AMAX 23 4 25-30 milA 23’91 19, 7
) 2 AREE 4 Axg tidtE I3 £4 25-30 mellA 13('91d 109) SCUBA t}oly
o oA o]Fo] Ren o] AlgE AN 2t FA SEAA ¢33 L YEid HLaH
Aok, YERBFQ ASRAZFAE 5 kg)E A7 &l methylene chloride 2 LE 718l A
2o A 48A1zF WA Fo] 2 A Zuidon o] AL A wiEG Fo Aoy HA
7123289 & 107 gol ¥l A '

o] 23222 AF silica flash chromatography2 ¥337] $18l n-hexaned
ethylacetate®] E#4(5% ethylacetate/n-hexane.Z%E 100% ethylacetate7}#l), acetone,
methanol& £AMU2 §EAIZ . olFA Aol 18719 EN(fraction, fx)& Zd &g AA
# & 'H NMRS 23% Ax Fo] Q& 23 dAIE Ao fx-12(55% eﬁlylacetate/n-hexanei
100 mg), fx-13(60% ethylacetate/ n-hexane: 70 mg), fx-14(65% ethﬂacetabe/n—hexanei 170
mg), fx-15(70% ethylacetate/ n-hexane: 140 mg)2 fx-16(100% ethylécetatei 130 mg)el ¥£3¥
ol ol w3 Aok 7IetY fxoE o G Eo &3 A= 23} L BE3 AW,
A @ steroids?} EeHEISAT |

3. 3. 2. Solandelactone A(91-10-A)¢} &g

A& AZvtEaFNE BF fx-13(70 mg), -14(170 mg), -15(150 mg) ¥ -16(130
mg)E Z+zZb 42%v+ 50% water/acetonitrileo] %o]i Maxi-clean Cis filter(Alltech)® o 3}%F
Fo) gL EPAEL 828wz AL83 HPLC(YMC reversed phase Cis column, RI
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detector)2 £ 8}A retention time 265 ¥(2 ml/min)® 33.6 ¥(25 ml/min)o] WAIEA
91-10-A¢] peak7} e}t on] zt AlgoA P AAFL 224 mg(2FEE 9 022 %)
o}.

91-10-A: oil; [@/®p +05°%c 0.8, MeOH); HRDCIMS:(M+H)' m/z observed 365.2687,
calculated 365.2692; LRMS: m/z(relative intensity) 365(5), 347(60), 329(53), 235(48), 217(33),
199(16), 191(10), 171(14), 95(33), 55(100); IR(KBr) 3400, 2930, 2870, 1730, 1460, 1240, 1130, 1050
em™; 'H NMR(CDCls, 500 MHz) 6 5.78(2H, m, H-12, H-13), 559(1H, dtt, J = 10.8, 7.3, and
15 Hz, H-17), 537(1H, dtt, J = 108, 7.3, and 15 Hz, H-16), 418(1H, dt, J = 44 and 6.4
Hz, H-14), 409(1H, dt, J = 64 and 78 Hz, H-7), 364(1H, dd, J = 78 and 34 Hz, H-11),
2.44(2H, m, H-2), 2.32(2H, m, H-15), 2.05(2H, br dt, J = 6.8 and 6.8 Hz, H-18), 1.85(4H, m,
H-3, H-6), 1.68(1H, m, H-4), 1.53(3H, m, H-5, H-6), 1.34(2H, m, H-19), 1.28(4H, m, H-20,
H-21), 1.15(1H, m, H-8), 0.98(1H, m, H-10), 0.88(3H, t, J = 7.1 Hz, H-22), 0.68(1H, ddd, J
= 88, 54, and 54 Hz, H-9), 060(1H, ddd, J = 83, 54, and 54 Hz, H-9); ®C NMR(CDCls,
125 MHz) & 17657(C), 13401(CH), 133.16(CH), 13167(CH), 12403(CH), 81.47(CH),
74.60(CH), 71.42(CH), 37.05(CHz), 35.30(CHz), 32.66(CHz), 31.49(CHz), 29.27(CHz), 29.02(CHy),
27.43(CHz), 26.44(CHy), 24.14(CHz), 23.04(CH), 22.54(CH), 21.43(CH), 14.05(CHs), 7.88(CH).

3. 3. 3. Solandelactone B(91-10-B)<] £

1434 a=viEaddz 2 x-14(170 mg), fx-15(140 mg), L fx-16(130 mg)-&
2}z} 50% water/acetonitriledl]l 3*©0]3 Maxi-clean Cis filter(Alltech)2 3§ Fo} 2L EFH
AE && 8= AHE-3le] HPLC(YMC reversed phase Cis column, RI detector)2 ¥]3ha
retention time 29.0 ¥(25 mlV/min)ol WAME A 91-10-B2] peak’t Welgon zb AR oA
3t AAFS 195 mg(ZFEE9 019 %)t

91-10-B: oil; (@} +65°c 08, MeOH); HRDCIMS:(M+H)" m/z observed 365.2690,
calculated 365.2692; LRMS: my/z(relative intensity) 365(13), 349(18), 347(100), 329(73), 235(44),
217(24), 199(12), 18%(10), 167(11’), 137(25), 95(30), 55(79); IR(KBr) 3400, 2930, 2850, 1730, 1450,
1240, 1130, 1060 'cm'l; 'H NMR(CDCl;, 500 MHz) & 5.75(2H, m, H-12, H-13), 557(1H, dtt, J
10.7, 7.1, and 1.5 Hz, H-17), 5.37(1H, dtt, J = 10.7, 7.1, and 1.5 Hz, H-16), 4.16(1H, dt, J
39 and 6.3 Hz, H-14), 405(1H, dt, J = 64 and 6.8 Hz, H-7), 3.66(1H, dd, J = 7.8 and 4.9
Hz, H-11), 2.43(2H, m, H-2), 2.34(1H, ddd, J = 14.6, 7.8, and 6.3 Hz, H~15), 2.28(1H, ddd, J
= 146, 7.1, and 6.3 Hz, H-15), 205(2H, br dt, J = 7.3 and 7.3 Hz, H-18), 1.86(2H, m, H-3),
1.79(2H, m, H-6), 1.70(2H, m, H-4), 153(2H, m, H-5), 1.36(2H, m, Hf‘lg), 1.29(4H, m, H-~20,
H-21), 1.05(1H, m, H-8), 0.99(1H, m, H-10), 0.89(3H, t, J = 7.1 Hz, H-22), 0.71(2H, m,
H-9); “C NMR(CDCl, 125 MHz) & 17655(C), 13392(CH), 13358(CH), 13164(CH),
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124.04(CH), 81.58(CH), 74.74(CH), 71.56(CH), 37.11(CHa), 35.32(CH2), 32.74(CH2), 31.49(CHz),
29.26(CHz), 29.07(CHz2), 27.43(CHa), 26.49(CHa), 24.16(CHa), 23.22(CH), 22.54(CH2), 20.46(CH),
14.04(CHs), 8.96(CH2).

3. 3. 4. Solandelactone C(91-10-C)¢] £4d

&Y F2ntEadv e EEP fx-14(170 mg), fx-15(140 mg), B fx-16(130 mg)<S
Z}Z} 509% water/acetonitriled] *¢]31 Maxi-clean Cig filter(Alltech)2 33 Fo] 2L EF
dqe £Z8032 A28l HPLC(YMC reversed phase Cis column, RI detector)2 ¥ sHd
retention time 185 ¥(25 ml/min)ol TtHAME-A 91-10-C9] peak’} UEltow z+ AlgoA
B3 AAFL 41 mg(ZRFEE9 0.04 %)t

91-10-C: oil; [al®p +29°c 0.2, MeOH); HRDCIMS:(M+NHs)' m/z observed 380.2785,
calculated 380.2801; LRMS: m/z(relative intensity) 380(2), 214(25), 197(16), 141(11), 132(10),
125(14), 115(24), 81(27), 45(100); IR(KBr) 3400, 2930, 2860, 1735, 1360, 1250, 1050, 990 cm’™’; 'H
NMR(CDCls, 500 MHz) & 581(1H, dd, J = 156 and 5.0 Hz, H-13), 577(1H, dd, J = 156
and 4.4 Hz, H-12), 557(1H, dtt, J = 11.2, 7.3, and 15 Hz, H-19), 541(2H, m, H-16, H-20),
530(1H, dtt, J = 107, 7.3, and 15 Hz, H-17), 420(1H, dt, J = 39 and 66 Hz, H-14),
409(1H, dt, J = 6.4 and 7.6 Hz, H-7), 3.65(1H, dd, J = 7.6 and 4.4 Hz, H-11), 2.81(2H, dd,
J = 7.3 and 7.3 Hz, H-18), 2.44(2H, m, H-2), 2.36(2H, m, H-15), 2.07(2H, br dq, J = 7.6 and
76 Hz, H-21), 1.85(4H, m, H-3, H-6), 1.69(2H, m, H-4), 155(2H, m, H-5), 1.16(1H, m,
H-8), 0.99(1H, m, H-10), 0.98G3H, t, J = 7.6 Hz, H-22), 0.68(1H, ddd, J = 88, 54, and 54
Hz, H-9), 0.60(1H, ddd, J = 88, 54, and 54 Hz, H-9); *C NMR(CDCls, 125 MHz) &
176.55(C), 133.07(CH), 132.29(CH), 131.92(CH), 131.80(CH), 126.66(CH), 124.44(CH), 81.46(CH),
74.57(CH), 71.37(CH), 37.07(CHz), 35.30(CHz), 32.70(CHz), 29.05(CHz), 26.47(CHa), 25.73(CHz),
24.17(CHz), 23.03(CH), 21.44(CH), 20.60(CHz), 14.23(CHs), 7.87(CHy).

3. 3. 5. Solandelactone D(91-10-D)¢] ¥&]

&Y ZzetEaddz 2§ fx-15(140 mg), ¥ x-16(130 mg)E AF 50%
water/acetonitrilesll 350]I Maxi-clean Cis filter(Alltech)2 g Fol ZS EFAL &8
]2 Al23a HPLC(YMC reversed phase Cis column, RI detector)® #2]3d retention
time 20 £(25 ml/min)sl WAIEA 91-10-D9] peak’} Uelton z} A|lgejA &% AA
FL 49 mg(ZFEE 9] 005 %)oIAt.

91-10-D: oil; [a]®p +5.7°(c 0.2, MeOH); HRDCIMS:(M+NHs)* m/z observed 380.2817,

calculated 380.2801; LRMS: m/z(relative intensity) 380(19), 306(5), 214(28), 132(19), 97(16),
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59(41), 44(100); IR(KBr) 3400, 2930, 2860, 1735, 1460, 1250, 1130, 1050 cm™; 'H NMR(CDCls,
500 MHz) ¢ 5.76(1H, m, H-13), 5.76(1H, m, H-12), 556(1H, dtt, J = 122, 7.5, and 14 Hz,
H-19), 541(2H, m, H-16, H-20), 5.30(1H, dtt, J = 12.2, 75, and 14 Hz, H-17), 419(1H, dt,
J = 42 and 6.0 Hz, H-14), 405(1H, dt, J = 6.6 and 75 Hz, H-7), 3.66(1H, dd, J = 80 and
45 Hz, H-11), 2.81(2H, dd, J = 7.3 and 7.3 Hz, H-18), 243(2H, m, H-2), 2.35(2H, m, H-15),
2.07(2H, br dq, J = 7.0 and 7.0 Hz, H-21), 1.86(2H, m, H-3), 1.79(2H, m, H-6), 1.69(2H, m,
H-4), 1.53(2H, m, H-5), 1.06(1H, m, H-8), 0.99(1H, m, H-10), 0.98(3H, t, J = 7.5 Hz, H-22),
071(2H, m, H-9); “C NMR(CDCl;, 125 MHz) & 17656(C), 133.47(CH), 132.32(CH),
131.90(CH), 131.73(CH), 126.60(CH), 124.41(CH), 81.54(CH), 74.71(CH), 71.50(CH), 37.10(CH2),
35.30(CH2), 32.75(CHz), 29.07(CHz), 26.49(CHa), 25.73(CHa), 24.16(CH2), 23.21(CH), 21.44(CH),
20.47(CH2), 14.24(CHs), 8.94(CH2).

3. 3. 6. Solandelactone E(91-10-E)2} ¥-g]

u£7¢ F2elEazsz 2Ed x-10030 me)F -11(110 mg)e ZZ 43%
water/acetonitrileel 0]T Maxi-clean Cis filter (Alltech)® 3@ Fof B EFAL £3
S-u] 2 A}8-3te HPLC(YMC reversed phase Cis column, RI detector, 3 ml/min)2 ¥ 3}d
retention time 470 £ol UAIEd 91-10-E9] peak”7} Yelgon Z+ A golA £ AAF
2 351 mg(Z2FEE9] 035 %)olUth

91-10-E: oil; [al®p +2.0°%c 0.7, MeOH); HRDCIMS:(M+NHy)' m/z observed 380.2785,
calculated 380.2801; LRMS: m/z(relative intensity) 380(17), 362(20), 345(61), 327(32), 233(10),
212(32), 182(13), 128(28), 96(26), 44(100); IR(KBr) 3400, 2930, 2860, 1745, 1330, 1220, 1050, 970
ecm; '"H NMR(CDCls, 500 MHz) & 578(3H, m, H-4, H-12, H-13), 576(1H, m, H-5),
558(1H, br dt, J = 11.1 and 7.3 Hz, H-17), 538(1H, br dt, J = 11.1 and 6.8 Hz, H-16),
418(1H, dt, J = 55 and 68 Hz, H-14), 405(1H, ddd, J = 103, 7.3, and 10 Hz, H-7),
3.66(1H, br dd, J = 7.3 and 4.4 Hz, H-11), 2.86(1H, m, H-3), 273(1H, ddd, J = 132, 59, and
29 Hz, H-2), 2.63(1H, ddd, J = 142, 105, and 6.4 Hz, H-6), 230(1H, m, H-2), 2.32(2H, m,
H-15), 2.26(1H, ddd, J = 142, 7.8, and 1.5 Hz, H-6), 2.12(1H, m, H-3), 2.05(2H, dt, J = 7.3
and 7.3 Hz, H-18), 1.36(2H, m, H-19), 1.28(4H, m, H-20, H-21), 1.14(1H, m, H-8), 1.01(2H,
m, H-10), 0.893H, t, J = 68 Hz, H-22), 0.74(1H, ddd, J = 88, 54, and 49 Hz, H-9),
0.60(1H, ddd, J = 83, 54, and 53 Hz, H-9); *C NMR(CDCls, 125 MHz) & 176.99(C, C-1),
133.09(CH, C-12), 133.85(CH, C-17), 132.72(CH, C-13), 131.73(CH, C-4), 128.11(CH, C-5),
12408(CH, C-16), 80.87(CH, C-7), 7436(CH, C-11), 71.42(CH, C-14), 37.69(CH; C-2),
35.26(CHz C-3), 3421(CH; C-6), 3147(CHz C-20), 29.24(CH, C-19), 27.40(CHz; C-18),
24.38(CHz, C-3), 2331(CH, C-10), 2251(CHz; C-21), 2056(CH, C-8), 14.02(CHs C-22),
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7.96(CH,, C-9).
3. 3. 7. Solandelactone F(91-10-F)2] &

147 Z2etEazstyE 2§ fx-12(100 mg), -13(70 mg) ¥ -14(170 mg)E 4%
42% water/acetonitrileo] 0] Maxi-clean Cis filter (Alltech)2 3g Fo] 22 42
22803 A183lo] HPLC(YMC reversed phase Cis column, RI detector, 2 ml/min)2 ¥£#&]
A retention time 28.8 o] UAIE A 91-10-F9 peak’} YEton z} AlgdA BT
AAFL 420 mg(ZFEE S 042 %)IUth

91-10-F: oil; [a]®p +3.0%c 1.0, MeOH); HRDCIMS:(M+NHy)" m/z observed 380.2812,
calculated 380.2801; LRMS: m/z(relative intensity) 380(13), 362(13), 345(100), 327(51), 233(15),
107(10), 96(15), 81(26), 55(16); IR(KBr) 3400, 2930, 2860, 1740, 1330, 1220, 1060, 970 cm™; H
NMR(CDCl;, 500 MHz) & 5.79(3H, m, H-4, H-12, H-13), 5.73(1H, m, H-5), 558(1H, br dt,
J =110 and 7.3 Hz, H-17), 537(1H, br dt, J = 11.0 and 7.1 Hz, H-16), 417(1H, dt, J = 53
and 6.8 Hz, H-14), 401(1H, ddd, J = 10.3, 81, and 1.7 Hz, H-7), 367(1H, br dd, J = 63
and 4.9 Hz, H-11), 2.84(1H, m, H-3), 2.73(1H, ddd, J = 13.2, 59, and 29 Hz, H-2), 2.57(1H,
ddd, J = 14.0, 103, and 6.4 Hz, H-6), 2.30(1H, m, H-2), 233(2H, m, H-15), 2.19(1H, ddd, J
= 140, 8.1, and 1.7 Hz, H-6), 2.12(1H, m, H-3), 2.04(2H, dt, J = 7.3 and 7.3 Hz, H-18),
1.35(2H, m, H-19), 1.29(4H, m, H-20, H-21), 1.02(2H, m, H-8, H-10), 0.89(3H, t, J = 7.1 Hz,
H-22), 0.78(1H, ddd, J = 8.3, 54, and 54 Hz, H-9), 0.70(1H, ddd, J = 84, 54, and 54 Hz,
H-9); ®C NMR(CDCl;, 125 MHz) & 176.83(C, C-1), 13391(CH, C-12), 13362(CH, C-17),
132.80(CH, C-13), 131.70(CH, C-4), 127.99(CH, C-5), 124.02(CH, C-16), 80.76(CH, C-7),
7474(CH, C-11), 71.57(CH, C-14), 37.69(CHz; C-2), 3529(CH; C-15), 34.30(CHs, C-6),
31.50(CH;, C-19), 29.26(CHz, C-20), 27.42(CHz C-18), 24.41(CH:; C-3), 2349(CH, C-8),
22.53(CHz, C-21), 19.73(CH, C-10), 14.04(CHs, C-22), 9.02(CHz, C-9).

3. 3. 8. Solandelactone G(91-10-G)9] ¥ 3

TEAY =ZzoEasdE  2E$ x-10030 mg)d -11(110 me)E 2z 43%
water/acetonitrileo] 30]31 Maxi-clean Cis filter(Alltech)2 j3}g Fol 2L EFAE 458
W2 Al8o] HPLC(YMC reversed phase Cis column, RI detector, 3 ml/min)2 ¥23®
retention time 325 ¥o] THAFE A 91-10-G2] peak’t YElgon zt AlgolA £ AAF
£ 192 mg(23E 29 019 %)ol2th.

91-10-G: oil; [0f®> +3.7°(c 08, MeOH); HRDCIMS:(M-H)' m/z observed 359.2217,
calculated 380.2222 LRMS: m/z(relative intensity) 359(3), 343(5), 268(9), 233(15), 228(38),
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212(59), 149(14), 132(31), 96(59), 44(100); IR(KBr) 3400, 2930, 2870, 1740, 1450, 1380, 1250, 1040
em™; 'H NMR(CDCls, 500 MHz) & 579(3H, m, H-4, H-12, H-13), 574(1H, m, H-5),
557(1H, dtt, J = 107, 6.8, and 1.5 Hz, H-17), 541(2H, m, H-16, H-20), 530(1H, dtt, J =
10.7, 68, and 1.5 Hz, H-17), 420(1H, dt, J = 59 and 49 Hz, H-14), 401(1H, ddd, J = 10,0,
83, and 1.9 Hz, H-7), 367(1H, dd, J = 7.8 and 49 Hz, H-11), 285(1H, m, H-3), 2.81(2H,
dd, J = 7.1 and 7.1 Hz, H-18), 274(1H, ddd, J = 137, 5.9, and 29 Hz, H-2), 257(1H, ddd, J
= 140, 103, and 6.4 Hz, H-6), 2.33(2H, m, H-15), 2.33(1H, ddd, J = 137, 49, and 15 Hz,
H-2), 2.26(1H, ddd, J = 14.0, 7.8, and 15 Hz, H-6), 2.12(1H, m, H-3), 207(H, br dq, J =
7.3 and 7.3 Hz, H-21), 1.14(1H, m, H-8), 1.01(1H, m, H-6), 0.98(3H, t, J = 7.6 Hz, H-22),
0.74(1H, ddd, J = 88, 5.1, and 5.1 Hz, H-9), 0.60 (1H, ddd, J = 88, 51, and 5.1 Hz, H-9);
¥C NMR(CDCl;, 125 MHz) & 176.90(C), 133.03(CH), 132.71(CH), 132.24(CH), 131.82(CH x
2), 12810(CH), 12666(CH), 124.47(CH), 80.79(CH), 74.37(CH), 71.40(CH), 37.71(CHa),
35.30(CHz), 34.23(CHp), 25.74(CH»), 2442(CHz), 23.32(CH), 2060(CH, CHa), 14.23CHa),
7.97(CHy).

3. 3. 9. Solandelactone H(91-10-H)¢} #g]

n&PY FAzvtEaGHZ B £x-12(100 mg), -13(70 mg) £ -14(170 mg)E #z
42% water/acetonitriled] =oli Maxi-clean Cis filter(Alltech)2 o3 Fof e EFAS
£Z g} Al8-3le] HPLC(YMC reversed phase Cis column, RI detector, 2 ml/min)2 ¥2]
3}A retention time 19.8 o WAIEA 91-10-H9] peak’} Yveltoew zb AlgdiA 2%
AAFL 168 mg(ZFEE 9 017 %)t

91-10-H: oil; [a]®p +2.4%c 05, MeOH); HRDCIMS:(M-H)* m/z observed 359.2239,
calculated 380.2222; LRMS: m/z(relative intensity) 359(1), 268(1), 233(7), 149(11), 137(16),
126(24), 109(25), 97(37), 44(100); IR(KBr) 3400, 2930, 2870, 1730, 1450, 1380, 1250, 1050, 990
cm’; 'H NMR(CDCl;, 500 MHz) & 579(3H, m, H-4, H-12, H-13), 574(1H, m, H-5),
557(1H, dtt, J = 107, 7.3, and 15 Hz, H-19), 541(2H, m, H-16, H-20), 529(1H, dtt, J =
10.8, 7.3, and 1.5 Hz, H-17), 419(1H, dt, J = 6.8 and 5.1 Hz, H-14), 401(1H, ddd, J = 102,
78, and 1.9 Hz, H-7), 367(1H, dd, J = 68 and 49 Hz, H-11), 285(1H, m, H-3), 2.81(2H,
dd, J = 7.3 and 7.3 Hz, H-18), 2.73(1H, ddd, J = 132, 59, and 29 Hz, H-2), 258(1H, dddd,
J = 140, 102, 6.8, and 1.3 Hz, H-6), 2.36(2H, m, H-15), 2.30(1H, ddd, J = 132, 11.7, and 49
Hz, H-2), 2.19(1H, ddd, J = 140, 80, and 1.9 Hz, H-6), 2.12(1H, m, H-3), 207(2H, br dq, J
= 7.3 and 7.6 Hz, H-21), 1.03(2H, m, H-8, H-10), 0.98(3H, t, J = 7.6 Hz, H-22), 0.78(1H,
ddd, J = 81, 54, and 53 Hz, H-9), 0.70 (1H, ddd, J = 8.1, 54, and 5.4 Hz, H-9); *C NMR
(CDCls, 125 MHz) & 176.84(C), 13350(CH), 132.83(CH), 132.30(CH), 131.93(CH), 131.76(CH),
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127.99(CH), 126.60(CH), 124.39(CH), 80.70(CH), 74.69(CH), 71.48(CH), 37.70(CH2), 35.29(CH>),
34.31(CHz), 25.73(CHy), 24.42(CH>), 23.49(CH), 20.59(CHz2), 19.76(CH), 14.24(CHs), 8.99(CHa).

3. 3. 10. Solandelactone 1(91-10-1) &}

a&7¢ AzotEaskyz 2 x-10(130 me)d -11(110 mg)e 44 43%
water/acetonitriles] 0] Maxi-clean Cis filter(Alltech) 2 o3& Fol 2 EFYL 428
]2 A}g-8le] HPLC(YMC reversed phase Cis column, RI detector, 3 ml/min)2 ¥ & 3%
retention time 44.6 #¢] WAIE A 91-10-1°] peak’t UEltow Z+ AlgeA Ea@ AAF
< 98 mg(2F&E9] 0.10 %)elAUth

91-10-I: oil; [a]®p -37.7°(c 0.3, MeOH); HRDCIMS:(M+NHs)" m/z observed 382.2973,
calculated 382.2957; LRMS: m/z(relative intensity) 382(46), 347(11), 242(18), 223(16), 158(60),
126(14), 96(19), 81(22), 45(100); IR(KBr) 3400, 2030, 2860, 1730, 1240, 1050, 970 cm™; 'H
NMR(CDCls, 500 MHz) & 557(1H, dtt, J = 9.8, 7.3, and 1.5 Hz, H-17), 556(1H, dd, J =
15.1 and 83 Hz, H-12), 542(1H, dtt, J = 9.8, 7.8, and 1.5 Hz, H-16), 537(1H, 44, J = 151
and 83 Hz, H-11), 412(1H, dt, J = 6.3 and 7.6 Hz, H-7), 3.92(1H, dd, J = 6.3 and 6.3 Hz,
H-13), 3.49(1H, ddd, J = 7.8, 6.0, and 48 Hz, H-14), 244(2H, m, H-2), 2.25(2H, m, H-15),
2.04(2H, dt, J = 6.8 and 7.1 Hz, H-18), 1.87(2H, m, H-3), 1.82(2H, m, H-6), 1.70(1H, m,
H-4), 1.56(1H, m, H-4), 1.54(2H, m, H-5), 1.41(1H, m, H-10), 1.35(2H, m, H-19), 1.30(2H, m,
H-20), 1.27(2H, m, H-21), 1.14(1H, m, H-8), 1.01(1H, m), 0.89(1H, ddd, J = 8.3, 54, and 54
Hz, H-9), 0.89(3H, t, J = 6.8 Hz, H-22), 0.71(1H, ddd, J = 83, 54, and 54 Hz, H-9); B¢
NMR(CDCls, 125 MHz) ¢ 176.62(C), 133.62(CH), 133.55(CH), 127.60(CH), 124.42(CH), 81.29
(CH), 75.10(CH), 74.29(CH), 37.13(CH2), 3269(CHz), 31.50(CH2), 31.07(CH:), 29.24(CHa),
29.06(CH2), 27.36(CH2), 26.46(CH3), 24.86(CH), 24.15(CHa2), 22.62(CH2), 19.24(CH), 14.03(CHs),
12.16(CHa).

3. 3. 11. Solandelactone A diacetate(91-10-1)¢] A

10 ml round-bottomed flaskell 91-10-A 15 mg, acetic anhydride 0.3 ml, pyridine 0.5
mlE ¥ 1A B¢ A(25 C)elA AR -89 F75 #A37] fste TLCE I
3t 2% A9 2LEAY spotd HolA Fx AMZE MAES spoto] F3A U Wo.
Rotavapor$} vacuum pumpS ©]-8-3}9] acetic anhydrides} pyridineE A1A3}iL acetonitriled
22802 A48l HPLC(YMC Cis reversed phase column, RI detector, 25 ml/min)2 £g]
$ ZA3} retention time 25.4%9lA] diacetate 91-10-J°] 1.3 mg Aol At

91-10-J: oil;, HRDCIMS:(M+H)" m/z observed 449.2898, calculated 449.2903; LRMS:
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m/z(relative intensity) 449(14), 389(100), 337(27), 329(37), 235(22), 217(18), 137(10), 109(11),
81(31); 'H NMR(CDCl;, 500 MHz) & 5.71(1H, m, H-13), 569(}1H, m, H-12), 551(1H, dtt, J
= 11.2, 7.3, and 15 Hz, H-17), 528(1H, dtt, J = 112, 7.3, and 15 Hz, H-16), 527(1H, m,
H-14), 483(1H, ddd, J = 83, 32, and 1.5 Hz, H-11), 405(1H, dt, J = 5.4 and 81 Hz, H-7),
243(3H, m, H-2, H-15), 2.34(1H, m, H-15), 2.07(3H, s, OAc), 2.05(3H, s, OAc), 2.01(2H, br
dt, J = 64 and 7.8 Hz, H-18), 1.86(2H, m, H-3), 1.79(2H, m, H-6), 1.70(1H, m, H-4),
1.56(1H, m, H-4), 153(2H, m, H-5), 1.34(2H, m, H-19), 1.29(4H, m, H-20, H-21), 1.21(1H,
m, H-10), 1.04(1H, m, H-8), 0.89(3H, t, J = 7.1 Hz, H-22), 0.74(1H, ddd, J = 83, 54, and
54 Hz, H-9), 0.60(1H, ddd, J = 83, 54, and 54 Hz, H-9); C NMR(CDCl;, 125 MHz) &
176.56(C), 170.12(C), 170.12(C), 133.33(CH), 130.57(CH), 129.50(CH), 123.17(CH), 81.16(CH),
75.73(CH), 73.09(CH), 36.97(CHa), 32.89(CH2), 32.28(CH»), 31.51(CHz), 29.21(CHz), 29.14(CHy),
27.39(CH2), 2657(CHz), 24.19(CHz), 2257(CHz), 21.6%(CH), 21.25(0CHs), 21.21(0CHb),
20.52(CH), 14.07(CHs), 8.39(CH>).

3. 3. 12. Solandelactone B diacetate(91-10-K)¢] &4

10 ml round-bottomed flaskell 91-10-B 2.0 mg, acetic anhydride 0.3 ml, pyridine 0.5
mlE ¥ 1A Bt A2(25 Ol A APAIR. w39 F55 #Q37] A38le] TLCE ol
83t FAF AT FLEA spot HojA 93 A2 YAE 9 spoto] Z3HA el wrt
Rotavapor$} vacuum pumps ©]-83}9] acetic anhydride$} pyridineE A ASL3 acetonitrile-d
4-Z 4] 2 A}g-3le] HPLC(YMC Cig reversed phase column, RI detector, 2.5 ml/min)2 %]
¥ A3} retention time 24.0% 1A diacetate 91-10-Ko| 1.6 mg ¥ AT}

91-10-K: oil; HRDCIMS:(M+NH4)" m/z observed 466.3151, calculated 466.3169; LRMS:
m/z(relative intensity) 466(24), 389(9), 337(2), 214(5), 126(6), 98(11), 86(10), 77(16), 60(49),
45(100); '"H NMR(CDCls, 500 MHz) 8 568(1H, dd, J = 156 and 54 Hz, H-13), 5.64(1H, dd,
J =156 and 54 Hz, H-12), 550(1H, dtt, J = 10.7, 7.3, and 1.5 Hz, H-17), 5.28(1H, dtt, J =
10.7, 7.3, and 15 Hz, H-16), 525(1H, m, H-14), 4.88(1H, dd, J = 7.3 and 54 Hz, H-11),
406(1H, dt, J = 6.8 and 7.1 Hz, H-7), 242(2H, m, H-2, H-15), 241(1H, m, H-15), 2.32(1H,
m, H-15), 2.06(3H, s, OAc), 2.05(3H, s, OAc), 2.01(2H, br dt, J = 6.8 and 7.3 Hz, H-18),
1.78(2H, br dt, J = 59 and 6.1 Hz, H-6), 1.69(1H, m, H-4), 1.55(1H, m, H-4), 152(2H, m,
H-5), 1.34(2H, m, H-19), 1.29(4H, m, H-20, H-21), 1.04(2H, m, H-8, H-10), 0.89(3H, t, J =
6.8 Hz, H-22), 0.74(1H, ddd, J = 83, 5.4, and 5.4 Hz, H-9), 0.70(1H, ddd, J = 8.3, 54, and
54 Hz, H-9); C NMR(CDCls, 125 MHz). § 17651(C), 170.11(C), 170.09(C), 133.35(CH),

130.92(CH), 129.35(CH), 123.18(CH),. 81.22(CH), 75.46(CH), 73.11(CH), 37.17(CH2), 32.86(CHb2),
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127.99(CH), 126.60(CH), 124.39(CH), 80.70(CH), 74.69(CH), 71.48(CH), 37.70(CH2), 35.29(CH>),
34.31(CHa), 25.73(CHz), 24.42(CHz), 23.49(CH), 20.59(CHz), 19.76(CH), 14.24(CHs), 8.99(CHz).

3. 3. 10. Solandelactone 1(91-10-1) &3]

T&AY FAzelEaHAE  BIUF x-10(130 mg)F -11(110 me)e AL 43%
water/acetonitrileoll 59]3. Maxi-clean Cis filter(Alltech)2 3@ Fo) 22 EHAL 424
uj 2 Al8-3le] HPLC(YMC reversed phase Cis column, RI detector, 3 ml/min)2 ¥=]3d
retention time 44.6 ¥o| tAIEZA 91-10-12] peak’} Welton z} AlgdlA R AAF
< 98 mg(ZFZE9 010 %)

91-10-1: oil; [af®p -37.7%c 0.3, MeOH); HRDCIMS:(M+NHs)' m/z observed 3822973,
calculated 382.2957; LRMS: my/z(relative intensity) 382(46), 347(11), 242(18), 223(16), 158(60),
126(14), 96(19), 81(22), 45(100): IR(KBr) 3400, 2930, 2860, 1730, 1240, 1050, 970 cm™; 'H
NMR(CDCl3, 500 MHz) & 557(1H, dtt, J = 9.8, 7.3, and 1.5 Hz, H-17), 556(1H, dd, J =
151 and 83 Hz, H-12), 542(1H, dtt, J = 9.8, 7.8, and 1.5 Hz, H-16), 537(1H, dd, J = 151
and 83 Hz, H-11), 412(1H, dt, J = 63 and 7.6 Hz, H-7), 392(1H, dd, J = 6.3 and 6.3 Hz,
H-13), 349(1H, ddd, J = 7.8, 60, and 48 Hz, H-14), 244(2H, m, H-2), 2.25(2H, m, H-15),
204(2H, dt, J = 6.8 and 7.1 Hz, H-18), 1.87(2H, m, H-3), 1.82(2H, m, H-6), L.70(1H, m,
H-4), 1.56(1H, m, H-4), 154(2H, m, H-5), 141(1H, m, H-10), 1.35(2H, m, H-19), 1.30(2H, m,
H-20), 1.27(2H, m, H-21), 1.14(1H, m, H-8), 1O1(1H, m), 0.89(1H, ddd, J = 83, 54, and 54
Hz, H-9), 0.89(3H, t, J = 6.8 Hz, H-22), 0.71(1H, ddd, J = 83, 54, and 54 Hz, H-9); “C
NMR(CDCls, 125 MHz) & 176.62(C), 133.62(CH), 133.55(CH), 127.60(CH), 124.42(CH), 81.29
(CH), 75.10(CH), 7429(CH), 37.13(CHz), 32.69(CHz), 31.50(CHz), 31.07(CHa), 29.24(CHb),
29.06(CHz), 27.36(CHy), 2646(CHz), 24.86(CH), 24.15(CHz), 22.62(CHa), 19.24(CH), 14.03(CHa),
12.16(CHy).

3. 3. 11. Solandelactone A diacetate(91-10-J)2] &A

10 ml round-bottomed flaskell 91-10-A 15 mg, acetic anhydride 0.3 ml, pyridine 0.5
mlE ¥3 143 B¢ A2(25 Ol AR wgo] 55 HA37] A3ty TLCE ]
3o 2R3 A 2LEAY spotd RolA €3 AEL AAHEY spoto]l Z3HA HE W
Rotavapor$} vacuum pumpE ©]83}9 acetic anhydride®} pyridineS AlA &L acetonitriled
£& 82 Al83t) HPLC(YMC Cis reversed phase column, RI detector, 2.5 ml/min)2 ¥ ¢
%+ 23} retention time 25.4%2 A diacetate 91-10-J¢] 1.3 mg ¥°l Fth

91-10-J: oil;, HRDCIMS:(M+H)' m/z observed 449.2898, calculated 449.2903; LRMS:
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m/=(relative intensity) 449(14), 38%(100), 337(27), 329(37), 235(22), 217(18), 137(10), 109(11),
81(31); 'H NMR(CDCls, 500 MHz) 8 571(1H, m, H-13), 569(1H, m, H-12), 551(1H, dtt, J
= 11.2, 7.3, and 15 Hz, H-17), 528(1H, dtt, J = 11.2, 7.3, and 15 Hz, H-16), 527(1H, m,
H-14), 483(1H, ddd, J = 83, 32, and 1.5 Hz, H-11), 405(1H, dt, J = 54 and 81 Hz, H-7),
243(3H, m, H-2, H-15), 2.34(1H, m, H-15), 2.07(3H, s, OAc), 2.05(3H, s, OAc), 2.01(2H, br
dt, J = 64 and 7.8 Hz, H-18), 1.86(2H, m, H-3), 1.79(2H, m, H-6), 1.70(0H, m, H-4),
1.56(1H, m, H-4), 153(2H, m, H-5), 1.34(2H, m, H-19), 1.29(4H, m, H-20, H-21), 1.21(1H,
m, H-10), 1.04(1H, m, H-8), 0.89(3H, t, J = 7.1 Hz, H-22), 0.74(1H, ddd, J = 83, 54, and
54 Hz, H-9), 060(1H, ddd, J = 83, 54, and 54 Hz, H-9); *C NMR(CDCl;, 125 MHz) &
176.56(C), 170.12(C), 170.12(C), 133.33(CH), 130.57(CH), 129.50(CH), 123.17(CH), 81.16(CH),
75.73(CH), 73.09(CH), 36.97(CHz), 32.89(CHa), 32.28(CH), 31.51(CH2), 29.21(CHz), 29.14(CHz),
27.39(CH2), 2657(CHz), 24.19(CHa), 2257(CHz), 21.69(CH), 21.25(0CHs), 21.21(OCHs3),
20.52(CH), 14.07(CHs), 8.39(CH).

3. 3. 12. Solandelactone B diacetate(91-10-K)¢] A4

10 ml round-bottomed flaskel] 91-10~B 2.0 mg, acetic anhydride 0.3 ml, pyridine 0.5
mlE ¥ 1A F< A2(25 C)ollA ZPAIAT W39 /55 #3817l Y3le] TLCE o)
43l ST A3 2LEA spot Rolx &3 N2 YAHE spoto] A e} wt.
Rotavapor®} vacuum pumpE ©]-83}4] acetic anhydride$} pyridineS A A3t acetonitrile-
4282 Al8-3le] HPLC(YMC Cis reversed phase column, RI detector, 25 ml/min)2 g
@ A3 retention time 24.0% ). diacetate 91-10-K©] 1.6 mg ¥ ATt

91-10-K: oil;, HRDCIMS:(M+NHs)" m/z observed 466.3151, calculated 466.3169; LRMS:
m/z(relative intensity) 466(24), 389(9), 337(2), 214(5), 126(6), 98(11), 86(10), 77(16), 60(49),
45(100); "H NMR(CDCl;, 500 MHz) 6 568(1H, dd, J = 156 and 5.4 Hz, H-13), 5.64(1H, dd,
J = 156 and 54 Hz, H-12), 550(1H, dtt, J = 10.7, 7.3, and 1.5 Hz, H~17), 5.28(1H, dtt, J =
10.7, 73, and 1.5 Hz, H-16), 525(1H, m, H-14), 488(1H, d4d, J = 7.3 and 54 Hz, H-11),
4.06(1H, dt, J = 6.8 and 7.1 Hz, H-7), 2.42(2H, m; H-2, H-15), 241(1H, m, H-15), 2.32(1H,
m, H-15), 2.06(3H, s, OAc), 2.05(3H, s, OAc), 201(2H, br dt, J = 6.8 and 7.3 Hz, H-18),
L78(2H, br dt, J = 59 and 6.1 Hz, H-6), 1.69(1H, m, H-4); 155(1H, m, H-4), 1.52(2H, m,
H-5), 1.34(2H, m, H-19), 1.29(4H, m, H-20, H-21), 1.04(2H, m, H-8, H-10), 0.89(3H, t, J =
6.8 Hz, H-22), 0.74(1H, ddd, J = 83, 5.4, and 5.4 Hz, H-9), 0.70(1H,.ddd, J = 83, 54, and
54 Hz, H-9) “C NMR(CDCl;, 125 MHz) § 17651(C), 170.11(C); 170.09(C), 133.35(CH),

130.92(CH), 129.35(CH), 123.18(CH), 81.22(CH), 75.46(CH), 73.11(CH), 37.17(CH2), 32.86(CH2),
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32.28(CH2), 31.50(CH2), 29.19(CHz), 29.17(CHa), 27.39(CHz), 26.58(CHz), 24.21(CHa), 22.56(CHb2),
21.25(0CHs3), 21.23(0CHs3), 20.62(CH), 20.57(CH), 14.07(CHs), 9.36(CHz2).

3. 3. 13. Solandelactone E diacetate(91-10-L)2] #A

10 ml round-bottomed flaskel 91-10-E 50 mg(13.8 pmol), acetic anhydride 0.2 ml,
pyridine 0.3 mliE Wi 2417 B¢ A-2(25 °C)olA AL w9 F55 #As7] 43
o] TLCE o]43ld 24 A% SLEF spot2 HolA 3 M2 YAAE2] spoto] 23t
A Ye ot Rotavapor$} vacuum pumpES ©]8-3t4 acetic anhydride®} pyridineS A A 3s}aL
acetonitrileS £&8v]2 A83le] HPLC(YMC Cis reversed phase column, RI detector, 2
ml/min)2 Ea§ 23} retention time 10¥-o]A] diacetate 91-10-Lol 6.0 mg(134 umol, &
97%) 9ol Atk

91-10-L: oil; 'H NMR(CDCl;, 500 MHz) & 5.75(1H, m, H-4), 570(1H, 'm, H-5),
5.68(2H, m, H-12, H-13), 549(1H, br dt, J = 11.2 and 7.3 Hz, H-17), 527(1H, br dt, J =
11.2 and 7.1 Hz, H-16), 5.27(1H, m, H-14), 480(1H, dd, J = 86 and 2.6 Hz, H-11), 3.94(1H,
ddd, J = 107, 8.1, and 1.7 Hz, H-7), 2.82(1H, m, H-3), 2.70(1H, ddd, J = 132, 5.9, and 2.9
Hz, H-2), 256(1H, ddd, J = 14.1, 10.3, and 6.4 Hz, H-6), 2.36(2H, m, H-15), 2.27(1H, ddd, J
= 132, 117, and 4.9 Hz, H-2), 2.16(1H, ddd, J = 141, 7.8, and 15 Hz, H-6), 2.10(1H, m,
H-3), 201(2H, q, J = 7.3 Hz, H-18), 2.05(3H, s, OAc), 2.04(3H, s, OAc), 1.32(2H, quin, J =
7.3 Hz, H-19), 1.27(4H, m, H-20, H-21), 1.18(1H, m, H-10), 1.03(1H, m, H-8), 0.87CH, t, J
= 7.1 Hz, H-22), 0.78(1H, ddd, J = 88, 54, and 54 Hz, H-9), 0.60(1H, ddd, J = 8.8, 54, and
54 Hz, H-9); C NMR(CDCl;, 125 MHz) & 176.78(C, C-1), 170.07(C), 133.30(CH, C-17),
132.84(CH, C-4), 13050(CH, C-12), 129.49(CH, C-13), 127.93(CH, C-5), 123.15(CH, H-16),
80.51(CH, C-7), 7581(CH, C-11), 73.07(CH, C-14), 37.77(CHz, C-2), 34.17(CH C-6),
32.30(CHz, C-15), 31.53(CHz, C-20), 29.23(CHz, C-19), 27.42(CHs, C-18), 24.47(CHz, C-3),
-22.60(CHz, C-21), 21.27(CH3), 21.24(CHs), 21.14(CH, C-10), 20.93(CH, C-8), 14.10(CHs, C-22),
8.75(CHz, C-9).

3. 3. 14. Solandelactone F diacetate(91-10-M)9| 34

10 ml round-bottomed flaske]l 91-10-F 7.0 mg(19.3 pmol), acetic anhydride 0.2 ml,
pyridine 0.3 mlE Y3 2417t B¢ A(25 C)ojA A Zh W&o 575 FAs}] A3
o] TLCE ol§dto] 2% 23 2 IEF9 spot HolA 4u A2E H4E2 spotol 23
A e w3t} Rotavapor$t vacuum pumpE ©]&3te] acetic anhydride9t pyridineS A A3t
acetonitrilee 282 Ag3te] HPLC(YMC Cis reversed phase column, RI detector, 2
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ml/min)2 &2 23 retention time 30% o)A diacetate 91-10-Mo] 7.8 mg(17.4 umol, &
91%) 4ol Ao

91-10-M: oil; 'H NMR(CDCl;, 500 MHz) & 5.76(1H, m, H-4), 572(1H, m, H-5),
566(2H, m, H-12, H-13), 548(1H, br dt, J = 108 and 6.6 Hz, H-17), 526(1H, br dt, J =
10.8 and 6.8 Hz, H-16), 524(1H, q, J = 6.4 Hz, H-14), 484(1H, dd, J = 7.8 and 54 Hz,
H-11), 397(1H, ddd, J = 10.2, 83, and 15 Hz, H-7), 2.82(1H, m, H-3), 2.70(1H, ddd, J =
13.2, 6.3, and 2.9 Hz, H-2), 2.54(1H, ddd, J = 14.1, 98, and 6.4 Hz, H-6), 2.35(2H, m, H-15),
2.27(1H, ddd, J = 132, 11.7, and 49 Hz, H-2), 2.14(1H, ddd, J = 14.1, 8.3, and 15 Hz, H-6),
2.10(1H, m, H-3), 1.99(2H, q, J = 6.6 Hz, H-18), 2.05(3H, s, OAc), 2.03(3H, s, OAc),
1.32(2H, quin, J = 7.3 Hz, H-19), 1.27(4H, m, H-20, H-21), 1.05(1H, m, H-10), 0.99(1H, m,
H-8), 0.87(3H, t, J = 6.8 Hz, H-22), 0.74(1H, ddd, J = 83, 54, and 54 Hz, H-9), 0.71(1H,
ddd, J = 83, 54, and 5.4 Hz, H-9); ®C NMR(CDCls, 125 MHz) & 176.74(C, C-1), 170.12(C),
170.08(C), 133.36(CH, C-17), 13287(CH, C-4), 13050(CH, C-12), 12949%(CH, H-13),
12791(CH, C-5), 123.16(CH, H-16), 80.42(CH, C-7), 75.55(CH, C-11), 73.07(CH, C-14),
37.70(CHz, C-2), 34.17(CHa, C-6), 32.26(CHz C-15), 31.50(CHz C-20), 29.19(CH.;, C-19),
27.39(CHz, C-18), 24.43(CH,, C-3), 22.56(CH;, C-21), 21.25(CHs), 21.21(CHs), 20.87(CH, C-8),
19.97(CH, C-10), 14.07(CHs, C-22), 957(CHz, C-9).

3. 3. 15. Solandelactone E(91-10-E)¢} p-bromobenzoylation

20 ml round-bottomed flaske]l 91-10-E 45 mg(124 umo)E AZH
dichloromethane/pyridine(12.5:1, 10.8 ml)¢ll *59¢]3 p-bromobenzoyl chloride 37 mg(168.6 1
mol)-& ZFH /AR Fol o1& T ALdA @ukAIF . Rotavaporst A4 71AE o] 8
3l9] dichloromethane®} pyridine2 AAsGeH ol e FFEZHEH dsh= 2FS
NP-HPLC(YMC Silica normal phase column, 10 x 25 mm, Rl detector, flow rate 2 ml/min,
30%(v/v) EtOAc in hexane)E ©l-83t &35t Retention time 8 £
bis(p—bromobenzoyl)solandelactone E(91-10-N), 6 mg(83 pmol, & 66.7%), 16&°l 11-
(p-bromobenzoyl)solandelactone ~ E(91-10-0)9}  14-(p-bromobenzoyl)-solandelactone E
(91-10-P)7} 28 mg ¥ol Fo. 91-10-0s} -P7t EFES HE2 Aoizr] Wi Al
RP-HPLCZE 4434 21319 tHSheido Capcell Cis reversed phase column, 10 x 25 mm, RI
detector, flow rate 2 ml/min, 15%(v/v) Water/Acetonitrile). Retention time 38% <] 91-10-O
7} 1.0 mg(1.8 umol, & 149%), 44 ¥ 91-10-P7} 1.2 mg(2.2 wmol, & 17.9%)°] o]
Ao

Bis(p-bromobenzoyl)solandelactone E(91-10-N): oil; H NMR(CDCl;, 500 MHz) ¢
788(2H, d, J = 83 Hz, Ar), 787(2H, 4, J = 83 Hz, Ar), 757(2H, d, J = 83 Hz, An),
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756(2H, d, J = 83 Hz, Ar), 5.87(2H, m, H-12, H-13), 5.73(1H, br dt, J = 11.2 and 6.6 Hz,
H-4), 563(1H, J = 11.2 and 8.1 Hz, H-5), 553(1H, m, H-14), 548(1H, dtt, J = 11.2, 7.3, and
15 Hz, H-16), 5.33(1H, dtt, J = 11.2, 7.1, and 15 Hz, H-17), 507(1H, dd, J = 8.3 and 24
Hz, H-11), 3.94(1H, ddd, J = 10.3, 88, and 2.0 Hz, H-7), 2.81(1H, m, H-3), 2.68(1H, ddd, J
= 132, 59, and 2.9 Hz, H-2), 2.47(1H, m, H-6), 250(2H, m, H-15), 2.26(1H, ddd, J = 13.2,
117, and 49 Hz, H-2), 2.09(1H, ddd, J = 103, 81, and 2.0 Hz, H-6), 207(1H, m, H-3),
1.98(2H, q, J = 7.2 Hz, H-18), 1.27(2H, quin, J = 7.3 Hz, H-19), 1.23(4H, m, H-20, H-21),
1.25(1H, m, H-8), 1.16(1H, m, H-10), 0.84(1H, ddd, J = 88, 51, and 5.1 Hz, H-9), 0.84(3H, t,
J = 6.8 Hz, H-22), 0.69(1H, ddd, J = 88, 5.1, and 5.1 Hz, H-9).

11—(p—Bromobenzoyl)solandelactone E(91-10-0): oil; UV(MeOH) Amax 243 nm(e 19800);
IH NMR(CDCls, 500 MHz) & 7.89(2H, d, J = 85 Hz, Ar), 7.58(2H, d, J = 85 Hz, Ar),
585(1H, dd, J = 156 and 5.7 Hz, H-13), 581(1H, dd, J = 156 and 54 Hz, H-12), 5.74(1H,
m, H-4), 566(1H, m, H-5), 556(1H, br dt, J = 10.7 and 7.3 Hz, H-16), 533(1H, br dt, J =
10.7 and 7.8 Hz, H-17), 503(1H, dd, J = 83 and 54 Hz, H-11), 418(1H, q, J = 5.7 Hz,
H-14), 3.95(1H, br dd, J = 85 and 85 Hz, H-7), 2.80(1H, m, H-3), 2.69(1H, ddd, J = 132,
54, and 2.9 Hz, H-2), 251(1H, m, H-6), 2.28(2H, m, H-15), 2.28(1H, m, H-2), 2.12(1H, ddd,
J = 141, 83, and 15 Hz, H-6), 2.08(1H, m, H-3), 201(2H, q, J = 7.3 Hz, H-18), 1.32(2H,
quin, J = 7.1 Hz, H-19), 126(4H, m, H-20, H-21), 1.25(1H, m, H-8), L16(1H, m, H-10),
0.86(3H, t, J = 7.1 Hz, H-22), 0.84(1H, ddd, J = 83, 54, and 54 Hz, H-9), 0.69(1H, ddd, J
= 8.3, 54, and 54 Hz, H-9).

14-(p-Bromobenzoyl)solandelactone E(91-10-P): UV(MeOH) Amax 245 nm(e  21600);
CD(MeOH) 2424 nm(ae +1067); 'H NMR(CDCls, 500 MHz) & 7.88(2H, d, J = 85 Hz, Ar),
756(2H, d, J = 85 Hz, Ar), 5.86(1H, dd, J = 156 and 6.1 Hz, H-13), 5.79(1H, dd, J = 156
and 5.4 Hz, H-12), 5.76(1H, m, H-4), 5.70(1H, m, H-5), 550(1H, br dt, J = 10.7 and 7.3 Hz,
H-16), 5.36(1H, br dt, J = 10.7 and 7.3 Hz, H-17), 552(1H, q, J = 6.1 Hz, H-14), 3.69(1H,
dd, J = 7.3 and 54 Hz, H-11), 2.82(1H, m, H-3), 271(1H, ddd, J = 132, 59, and 2.9 Hz,
H-2), 2.60(1H, m, H-6), 251(2H, m, H-15), 2.28(1H, m, H-2), 221(1H, ddd, J = 137, 8.3,
and 15 Hz, H-6), 2.10(1H, m, H-3), 2.02(2H, ¢, J = 7.3 Hz, H-18), 1.32(2H, quin, J = 7.0
Hz, H-19), 1.24(4H, m, H-20, H-21), 1.11(1H, m, H-8), 0.97(1H, m, H-10), 0.85(3H, t, J =
68 Hz, H-22), 0.72(1H, ddd, J = 88, 54, and 54 Hz, H-9), 0.59(1H, ddd, J = 88, 54, and
5.4 Hz, H-9).

3. 3. 16. Solandelactone F(91-10-F)2] p-bromobenzoylation

20 ml round-bottomed flaske]l 91-10-F 43 mg(119 wmoDE JAXH

—121—



dichloromethane/pyridine (12.5:1, 10.8 ml)ol 9|3l p-bromobenzoyl chloride 33 mg(150.4 u
mol)& ZFH HA7IAZ Fol o5 Bt ALdA wWAZTh Rotavaporst & 7IAE ol
8} dichloromethane® pyridinee AAsFoH dol e FFEENEH 3= EFS
NP-HPLC(YMC silica normal phase column, 10 x 25 mm, RI detector, flow rate 2 ml/min,
30%(v/v) EtOAc in hexane)® ©]&34 ¥3FHU Retention time 9 ¥
bis(p-bromobenzoyl)solandelactone  F(91-10-Q) 2.3 mg(32, umol, +& 26.7%), 16l
11-(p-bromobenzoyl)solandelactone  F(91-10-R) 22 mg(41l umol, & 343%), 22%9
14-(p-bromobenzoyl)solandelactone F(91-10-S) 2.0 mg(3.7 umol, & 31.1%)7} ¥l .

Bis(p-bromobenzoyl)solandelactone F(91-10-Q): oil; 'H NMR(CDCls, 500 MHz) &
787(2H, d, ] = 8.3z, Ar), 7.86(2H, d, J = 83 Hz, Ar), 757(2H, d, J = 83 Hz, Ar), 7.56(2H,
d, J = 83 Hz, Ar), 587(1H, dd, J = 156 and 54 Hz, H-13), 582(1H, dd, J = 156 and 54
Hz, H-12), 5.76(1H, br dt, J = 11.2 and 6.6 Hz, H-4), 566(1H, J = 11.2 and 7.8 Hz, H-5),
551(1H, q, J = 54 Hz, H-14), 547(1H, br dt, J = 10.7 and 7.3 Hz, H-16), 533(1H, br dt, J
= 10.7 and 7.3 Hz, H-17), 511(1H, dd, J = 7.8 and 54 Hz, H-11), 397(1H, ddd, J = 105,
85, and 15 Hz, H-7), 2.80(1H, m, H-3), 269(1H, ddd, J = 132, 59, and 29 Hz, H-2),
252(1H, m, H-6), 2.49(2H, m, H-15), 227(1H, ddd, J = 132, 11.7, and 49 Hz, H-2), 2.10(1H,
ddd, J = 142, 83, and 15 Hz, H-6), 206(1H, m, H-3), 1.98(2H, q, J = 7.3 Hz, H-18),
1.26(2H, quin, J = 7.3 Hz, H-19), 1.23(4H, m, H-20, H-21), 1.17(1H, m, H-10), 1.07(1H, m,
H-8), 0.84(1H, ddd, J = 83, 5.1, and 5.1 Hz, H-9), 0.84(3H, t, J = 7.1 Hz, H-22), 0.79(1H,
ddd, J = 83, 51, and 5.1 Hz, H-9).

11-(p-Bromobenzoyl)solandelactone  F(91-10-R): UV(MeOH) MAmax 244 nm(e  19000);
CD(MeOH) 2425 nm(A& +7.13); 'H NMR(CDCls, 500 MHz) & 7.89(2H, d, J = 83 Hz, Ar),
757(2H, d, J = 83 Hz, Ar), 584(1H, dd, J = 155 and 5.9 Hz, H-13), 5.77(1H, dd, J = 155
and 6.8 Hz, H-12), 5.75(1H, m, H-4), 5.70(1H, m, H-5), 555(1H, br dt, J = 10.3 and 7.3 Hg,
H-16), 5.33(1H, br dt, J = 10.3 and 7.3 Hz, H-17), 5.15(1H, dd, J = 6.8 and 6.8 Hz, H-11),
416(1H, q, J = 59 Hz, H-14), 4.04(1H, br dd, J = 9.0 and 90 Hz, H-7), 2.82(1H, m, H-3),
2.70(1H, ddd, J = 132, 54, and 2.4 Hz, H-2), 257(1H, m, H-6), 2.29(2H, m, H-15), 2.28(1H,
m, H-2), 2.17(1H, br dd, J = 13.7 and 83 Hz, H-6), 2.10(1H, m, H-3), 2002H, q, J = 73
Hz, H-18), 1.32(2H, quin, J = 7.1 Hz, H-19), 1.25(4H, m, H-20, H-21), 1.21(1H, m, H-10),
1.10(1H, m, H-8), 0.85(3H, t, J = 6.8 Hz, H~-22), 0.80(2H, m, H-9).

14-(p-Bromobenzoyl)solandelactone  F(91-10-S): UV(MeOH) Mmax 245 nm(e 19500);
CD(MeOH) 241.8 nm(Ae +1367); 'H NMR(CDCls, 500 MHz) & 7.87(2H, d, J = 83 Hz, Ar),
755(2H, d, J = 8.3 Hz, Ar), 581(2H, m, H-12, H-13), 575(1H, br dt, J = 11.2 and 6.1 Hz,
H-4), 566(1H, dd, J = 11.2 and 7.3 Hz, H-5), 550(1H, br dt, J = 10.7 and 7.5 Hz, H-16),

5.35(1H, br dt, J = 10.7 and 7.3 Hz, H-17), 550(1H, m, H-14), 3.94(1H, br dd, J = 9.0 and
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9.0 Hz, H-7), 2.80(1H, m, H-3), 2.70(1H, ddd, J = 132, 7.3, and 15 Hz, H-2), 253(1H, m,
H-6), 250(2H, m, H-15), 227(1H, m, H-2), 213(1H, ddd, J = 142, 83, and 1.5 Hz, H-6),
2.10(1H, m, H-3), 201(2H, q, J = 7.3 Hz, H-18), 1.29(2H, quin, J = 7.0 Hz, H-19), 1.24(4H,
m, H-20, H-21), 0.97(2H, m, H-8, H-10), 0.85(3H, t, J = 6.6 Hz, H-22), 0.75(1H, ddd, J =
8.3, 54, and 54 Hz, H-9), 0.68(1H, ddd, J = 83, 54, and 54 Hz, H-9).

3. 3. 17. Dimethyl S-malate®] ¥4

5 ml round-bottomed flaskel L-malic acid 0.320 g(23.9 mmoD)& ¥ il 5% methanolic
HCl €9 1 ml§ 71§ Fo 35 F< AR #Fo s Exjste HCIE AAF7] 3o
-78 °CollA] triethylamine 1 mLE 7}3}4] triethyl- ammonium chloride¥ &9 9& wEtt
RotavaporE ©]&3teo £ul& ZdAF |1 ¢ Fo Fe A[FE 50% EtOAc/hexane(v/v =
IDE wol A %e 92 o33ty AARY §9E AAdZ de IREETH
NP-HPLC(YMC Silica normal phase column, 10 x 25 mm, RI detector, flow rate 3.5 ml/min,
15%(v/v) EtOAc in hexane)E ©]§-3o ¥23cl. Retention time 26 ¥l dimethyl
S-malate7} 0.150 g(0.93 mmol, & 38.8%)°] &&=l

Dimethyl S-malate: oil; 'H NMR(CDCls, 500 MHz) & 4.46(1H, t, J = 5.4 Hz), 3.76(3H,
s), 366(3H, s), 2.81(1H, dd, J = 16,6 and 4.4 Hz), 274(1H, dd, J = 166 and 6.3 Hz).

3. 3. 18. Dimethyl R-malate®] ¥4

5 ml round-bottomed flaskel D-malic acid 0.301 g(2.2 mmol)& ¥ 5% methanolic
HCl €9 1 mlE 71 Fo 35 T Azt #AFo2 EA3 = HCIE AA3}7] A3ty
-78 ° ColA] triethylamine 1 mLE 73l triethylammonium chloride®e}2] €& wHEC.
RotavaporZ o] &3] £uE ZIAF| & Fo Y ZIFE 50% EtOAc/hexane(v/v =
LDE Yol A gt 9L A#3ly AAFL $0E AAN}L de IFERFH
NP-HPLC(YMC Silica normal phase column, 10 x 25 mm, RI detector, flow rate 3.5 ml/min,
15%(v/v) EtOAc in hexane)Z o]-§3leo ¥2]3%ct. Retention time 26 #olA] dimethyl
R-malate’} 0.165 g(1.0 mmol, & 45.3%)°] 3 =AU

Dimethyl R-malate: oil; 'H NMR(CDCls, 500 MHz) &4.46(1H, t, J = 54 Hz), 3.76(3H,
s), 3.66(3H, s), 2.81(1H, dd, J = 16,6 and 4.4 Hz), 2.74(1H, dd, J = 166 and.6.3 Hz).

3. 3. 19. Dimethyl (menthoxycarbonyl)-S-malate®] &4l

A4 th7)3tel A dimethyl S-malate(5.8 mg, 0.036 mmol)S toluene/pyridine (4:1) 50 wloll
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o] o] &) (-)-menthoxycarbonyl chloride 0.6 mL{0.11 M in toluene)E F7l3lgiom 4
214 3AIZE B¢ WA Fo] Fae] A wg8ulEs AANAT e THES 1%
EtOAc in hexane(v/v)dl o)at 2 silica pressure flash chromatography(l x 15 cm)E A Al
3tk 1%, 2%, 3% EtOAc in hexane(Ztz} 40, 40, 80 mhE &Fd Fo| 4% EtOAc in
hexane(40 ml)dllA] dimethyl (menthoxycarbonyl)-S-malate7} 5.4 mg(0.016 mmol, =& 43.6 %)
Qo] Ao

Dimethyl (menthoxycarbonyl)-S-malate: oil; *H NMR(CDCls, 500 MHz) & 5.39(1H, dd,
J = 68 and 54 Hz, H-2'), 455(1H, ddd, J = 11.0, 11.0, and 44 Hz, H-3), 3.76(3H, s),
3.70(3H, s), 290(2H, m, 3 lines H-3'), 204(1H, br d, J = 11.7 Hz, H-2), 2.00"(QH, pd, J =
7.1 and 2.4 Hz, H-8), 1.66(2H, br d, J = 12.0 Hz, H-5), 1.46(1H, m, H-1), 1.41(1H, ddt, J =
117, 11.7, and 3.2 Hz, H-4), 1.05(1H, dd, J = 116 and 116 Hz, H-2), 1.04(1H, m, H-6),
0.90(3H, d, J = 6.8 Hz, H-7), 0.89°(3H, d, J = 6.8 Hz, H-9), 0.85(1H, m, H-6), 0.79(3H, d, J
= 6.8 Hz, H-10)

3. 3. 20. Dimethyl (menthoxycarbonyl)-R-malate?] 34

A& d}718te A dimethyl R-malate(109 mg, 067 mmol)E toluene/pyridine (3:1) 800 ulol
olal o] 894 (-)-menthoxycarbonyl chloride 25 mL(0.61 M in toluene)S 713l on A
2olA BAIZE % AWAIZL Fol Aie] A wHEEHlE AA}YY FE AFES 1%
EtOAc in hexane(v/v)el 0|3 &L silica pressure flash chromatography(2 x 15 cm)S AA|
Ak 1%, 2%, 3% EtOAc in hexane(ztzt 50 mDS &Y Fo EtOAc(50 mDE Z&d
dimethyl (menthoxycarbonyl)~R-malate”} 1255 mg(0.36 mmol, & 544 %) g} At

Dimethyl (menthoxycarbonyl)-R-malate: oil; 'H NMR(CDCl;, 500 MHz) & 5.36(1H, dd,
J = 68 and 54 Hz, H-2'), 451(1H, ddd, J = 10.8, 10.8, and 4.8 Hz, H-3), 3.76(3H, s),
3.69(3H, s), 2.89(2H, m, 3 lines H-3'), 206(1H, br d, J = 11.7 Hz, H-2), 1.90°(QH, pd, J =
7.1 and 2.9 Hz, H-8), 1.65(2H, br d, J = 11.7 Hz, H-5), 1.44(1H, m, H-1), 1.39(1H, ddt, J =
117, 117, and 29 Hz, H-4), 1.07(1H, dd, J = 11.7 and 11.7 Hz, H-2), 1.02(1H, m, H-6),
0.89°(3H, d, J = 6.8 Hz, H-7), 0.86'(3H, d, J = 6.8 Hz, H-9), 0.84(1H, m, H-6), 0.76(3H, d, J
= 6.8 Hz, H-10).

3. 3. 21. Bis(menthoxycarbonyl)solandelactone F(91-10-T)¢] &4

A4 U718l A solandelactone F(91~10-F)(7.6 mg, 21 umol)E toluene/ pyridine(2:1) 600

ol Folm o] fMej| (-)-menthoxycarbonyl chloride 1 mL(0.11 M in toluene)S 718l o v

AoA 1543 T WREAIZ Fo] A4 A g &ulE AANYL de FFEL
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hexaneol| o] A& silica pressure flash chromatography(l x 15 cm)& AAIEh 100%
hexane, 3%, 6%, 10% EtOAc in hexane, 100% EtOAc(Zzt 40 mDE & Fol 'H NMR
spectrum© 2 8] 6% EtOAc in hexane ¥HolA H3l= bis(menthoxycarbonyl)
solandelactone F (91-10-T)7} 49 mg( 6.7 nmol, F& 321 %) ¥l At |

Bis(menthoxycarbonyl)solandelactone F(91-10-T): oil; 'H NMR(CDCl;, 500 MHz) ¢
575(2H, m, H-4, H-13), 5.69(2H, m, H-5, H-12), 549(1H, br dt, J = 18.1 and 7.3 Hz),
528(1H, br dt, J = 18.1 and 7.6 Hz), 507(1H, dd, J = 6.0 and 6.0 Hz, H-14), 470(1H, dd, J
= 81 and 5.1 Hz, H-11), 447(2H, m, 7 lines), 3.93(1H, br t, J ='9.3 Hz, H-7), 2.81(1H, m,
H-3), 2.70(1H, ddd, J = 137, 59, and 2.9 Hz, H-2), 254(1H, ddd, J = 142, 10.3, and 6.8 Hz,
H-6), 2.40(2H, m, H-15), 2.27(1H, br dt, J = 125 and 44 Hz, H-2), 2.17(1H, br dd, J = 14.2
and 7.8 Hz, H-6), 205-1.88(7H, m, H-3, H-18), 1.66(4H, m), 1.47-1.36(4H, m), 1.31(2H, quin,
J = 73 Hz, H-19), 1.25(4H, m, H-20, H-21), 1.09(1H, m, H-10), 1.05-0.96(5H, m, H-8),
0.92-0.83(17H, m, H-22), 0.80-0.75(2H, m, H-9), 0.75(3H, d, J = 638 Hz).

3. 3. 22. Bis(menthoxycarbonyl)solandelactone(91-10-T)¢] ozonolysis

Bis(menthoxycarbonyl)solandelactone(91-10-T)(4.9 mg, 6.7 pmol)E chloroform 1 mlel =
o7 o] 89& -42 °Clacetonitrile® dry ice)2 WZAAIZ Fol T 58 T3} A7
(Fischer 500 M model, 0.20 bar NI/h, power 30) A-&dlA 1083t Tyt AZT. A& 7k2el 9
st} IS AAF Fol A7 acetic acid 1 mish 30% hydrogen peroxide 300 pt& F7H3k 50
CalA 13A12F WeAZew 9 &ile AA Fh2d At AANRY. dE AFELS dry
THF 3 mlo] *o]i 3¢} diazomethanes} ice bathslellAl 58I WHEAIRow ni7b 2 A
& 7hxd] o3t &S AAFYL FE FFEE hexaneo] ¥0]1 22 flash pressure silica
chromatography(1x15)2 £33tk 100% hexane, 1%, 2%, 3%, 4%, 5%, 10% EtOAc in
hexane® &¥ %o} 'H NMR spectrum®.2 21§ 23} 3% BtOAc in hexane 281X A=
230] 05 mg ¥ol Atk F4E authentic samplest 'H NMR spectrum Hl °]E]§— 2y Az
dimethyl (menthoxycarbonyl)-S-malates} $4& Aoz HAAUDG. E GC2 E439en
retention time 23917 £(170 °, SP™-1 capillary column 032 mm x 25 m)elA] peak7} Vel
. o retention times standard(S-malate 24039 ¥, R-malate 24206 ¥)& vix3) & 2%
100% S-malatezh= A& AT & ANATH
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Fig. 3-9. Carbon NMR spectrum of solandelactone A(91-10-A).
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Fig. 3-21. Carbon NMR spectrum of solandelactone C(91-10-C).
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Fig. 3-27. Carbon NMR spectrum of solandelactone E(91-10-E).
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Fig. 3-32. Carbon NMR spectrum of solandelactone F(91-10-F).
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Fig. 3-40. Carbon NMR spectrum of solandelactone H(91-10~-H).
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A 473 AAFEY dAER
4. 1. A

3] W% E(phylum Porifera)2 ¥FA%5 &(metazoans)z 713 YA DAY FE2ZA JAS

e AYETET 7MY dSFd AEF R AAAC 10000F ool SAse Aoz g
Atk o)E9 £X& didd] Hol oA JF7A AAAL] A RE AR ohiH 3H
ZARIRE 900m 79 AoldE MASL U o5 FA A HNsAHCalcarea T
Calcispongiae), 583 %7 Hexactinellida), 35337 (Demospongiae)?! 3712 7Z(class)e2
ol Aoy favad ZadAE A 3sHZ(Calcarea) 9%, $'33l W7 (Hexactinellida) 2%, 2%
89 ZH(Demospongiae) 114F 08 R 5 125%0] ¥&A] Ao}
o182 1 FR R A4 8739 gUws AP Solge s e AY AAE A7 2
71%E B F5E To] gtk S0l 274 FEdE ddY tAEAFTAE gAY W
=7 vt zok AFAA A7 digol Hol gtk 53] 5090l i Caribbean Sead] d o2
#E 329 A¥EEAEZ ara-T (spongothimidine)s} ara-U (spongouridine)> ¥4 o]z
A Te PAAZA 2R 21 A7V WL Yon AYHOZE o] $FE ara-A, araC,
acyclovir, AZT ¥ modified nucleosidesAl A2 FHEAQ] /MEE {3l F717F HUuG
(Rinehart, 1988). o]¢tzo] dF7F AFE A AAZA A 5 AAEL AA AF A
AE9 A9 H%E AAF}L glon o VU AFEL2AME Holo|H(Ireland ef aof, 1988
Faulkner, 1988). olel@ A%e o] 245 Ug 4853 o] A28 978342 #43l uul
o] Y AABAM AR vFS ALFHoz F/en AHAZY ATRLF oF 45%
& AAsn Uoh) AQE Q7 B ol o537 g YE] A Ay U dF E
g Aol v Fu3] o)FojAn Yt

A &5 HAJELS O ‘:r"?-‘_ e A3 %l terpenenocids, polyketides, amino
acids, mixed biosynthetic products® =& A #AHS AT 242 Re Y4 /15 AQEo B
Zso] gtk 4 W2 olate] o] atHo T A f, B AY 74 To @E Fo|F
EAEC] FEHAOER orloA ZZte] Fo] AAES /MEH R EXEe AL dEd] oY
o 3 el diF BFAAC AR ol o] o]e] EAsL, FY K] WIAAx F
Aol wat 5, 3 2 £& D drl A gornz PEO] FHEE JAES EJAe A
= o3gol gt

Bat olya) HE-S B2 9o uFe] A A E(epiphytes)olH micro-algae, bacterias

& Aol dFoz HF3n YO B R(Aplysina cavernicola®] B9 A Fy9 38%7t
bacteria) $& € Edo| W] L{F dAEAIA I vAE F& vAzFY dAL &
AQl7}e] Fxo] oY} (Bergquist & Wells, 1983; Faulkner, 1984). i ¥ 2l oj& 714 AF7t
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®ol © #de] d=9 Dysidead 2l Z9E R terpenoids, alkaloids, diphenyl ethers% 23
o2 dgel A8 gu JIKAE HE Aolg TYEL W BT Abd olEF Aoe AR
£ B FHY 4B st YHE AeE $2HT UAckFaulkner, 1984 1986), EF
%217l @24 2=@ DSP toxin?] okadaic acidc 9@ Halichondria okadai X A& %)
Ao dAzE dinbﬂagella’ue Prorocentrum lima®) EH’*} EadYol ﬁ%‘ﬂﬂc}(ff‘achiﬁéna ‘et al,
1981; Murata et al, 1982). ol21@ Hol 2tale] MR BAL Fhake Avoyy oF
AR #, Midae A9H A B AR AFARE AP AE7F A2 AT
=N '7 |

oleg 2uatael olales AAR YAFAY REYe yetstn AAZAY A7 At
s AgHoz AW 2R, 9A AQE 38 A7E 4R o}z 33 52 Demospongiaedol
Haty FEHoz o)olA fuh. et} Demospongiaedol &3 AWSLS B, 3 T &
gl ghshe AAE) FFH/F s tEol BHARDG WA A% VARF T FRE ANE
XA 8= terpenoids$} terpene part’t £ mixed biosynthetic productst 98 Z579) R
A dl$ gdg g4 FH deg 2 FE5EJ 2 53] Demospongiaed] 43} Dictyoceratidast
Dendroceratida 9 % Eojx FFHoz FEHUY a2 Axnella, Aconthella R
Hymeniacydonds e ol 4£3l= L*ﬂ WO 2 RE jsocyanide, isothiocyanates, formaides%
. nitrogen part7} terpened] AHE Solg Fue EFEol U HAFHUT: Veropgida%i’.; 7=
Bl et 399 alka- loids% nitrogen® TEF BASo] F2HUEH o8] 72U B
~ ol490] Dictyoceratida® ¢  3H(Verongiidao)Z AFHZ RHALY ol Fiel sfrel 22
| 5Yd 2oz RRMIE 74 o]f-o|th(Bergquist & Wells, 1983). Polyacetylenes& =B CRi
o] sidel AAAN FE=L AUk :

AVFZAME HE ABIN Fol 1] oS Fold FF AAEe Us LANNE
H oEe 449 sozvy YFFoz F3Hd Huxez aF 49 432 AT o
%4 pRe AXE olgHE A4/l Beh dF 5V Plakortis, Priancs % Sigmosceptrellad: -
02 REE cyclic peroxidett 223E Z]1dgto] Py 8A50 FEHUL Eﬁi"Péirbsié, N
Xestrospongia @ Reniera5olNE AQAEF 1 o7k F3) =8 quinolizidine alkaloids R 28+
FEYo 4AHG BAEE UASE o Algelssh Adocia 02 ¥E terpened adenine
Z ¢ guanidinee] A¥HE vl$ =F 2] mixed biosynthetic products7} Bo] F&H Xiq'. °]
HOE oje] 79 Ao PE 7xe Rael A ojFe BRL SHE Yo BAF
o] ®ol 22k, 3 o

| gAERe) TR s 29 4d SAEE YdRes NEAY HYNE 9
 AEE FEAA AANA EASSE Y5 4G VAZ FY ogo] HMA 328 B
Aol WA AW AQERA S5E Sah AIske] sPsAol FAHT ALY 43 3
ol ABFA BAF HEA o WRW Halichondria okadai®h Lissodendryxd:- o 25E]
22¥ ¥483 halichondrin B, Lufuriella 40238 ¥d8 29, A5EA manoalide,

-191— )



‘sa8uods wolx pajelosl SSnIp [enuaod -y ‘S

21x0}0M9 ‘[ebunyue -
(-ds sidsep ‘apiouniejdsel=) apiuedsel

Jownyjue- Jownjue ‘lojewiwejuiiue-

. 0 (enbixa eibuodsojsay ) suouinbeusiey (xupuab enuasdoy) v-unuasdoy
HN 0] (o) H
N

N3N 49

0
oJL “__ 4/ NH
NH =

0

(o]
—192—

HO Jownjnue-
(repeso eupuoyoleH) g uupuoydifey

oisabjeue ‘Aiojewweyujue -

(-dds eyjaueyn) spieouewl OH

0

o OI .:OI

— o) OH

F P




‘penunuo) ‘T-y ‘Bld

Jopqiyut urquioayy-

21X0}0}A0- . p
(wnye souAH pue -ds eibuods) | uneisibuods (ds gyjauoay L) ¥ 9PIWLEBUOBYIOIOAD
H
[4
HO 19 HN Y N
HN
o)
N N
OHOHN o] H
(o] HN™ S0

HO

{ebunpue ‘o1xolojAo-
(eInjossip B1L18p09sIg) (UBL)apIoWIaPOOSIP Pue (Y3]) PILLIBPOOSIa

HO

HO

N:zooo HO

—193—



Topsentia %9 ¢, A9E7Z topsentins, Xestospongia exiguaZ%¥l 28 FIER
halenaquinone, Jaspis £o=24%¥ Edd YA, HMIEEAHYEZR jaspamide, Discodermia
dissoluta2 36 QoA 3AF, FAE4 discodermidest discodermolide, Theonella 2] 3 A
£ cyclotheonamides, Spongia 43} Hyrtios altumS.23€ $& 8 F¢EZ spongistatinss©]
91t} (de Silva and Scheuer, 1980; Hirata and Uemura, 1986, Bartik, et al, 1987; Zabriskie, et
al, 1986; Crews, et al, 1986; Gunasekera, et al, 1991; Pettit, et al, 1993; Fusetani, et al, 1990;
Faulkner, 1996, Fig. 4-1). . -

A AAEL 2,00001’&01 AHA YoM AXAEFT Hdolrle v & T T
A B3} 5%u]9 tho] AFHeER AEAL WA /FeAL A v Eoh tl9r] A
OAE2 ARHL e AW AAE] dF Yol 4T A PALTYEA 493 o83
HEo] #e ?Iﬂ?";%%:‘ﬁﬂ%k AYE JAE $4-8 T A JAQE A7 AYHA 94X S
AT Aoz sudnh ‘»

2 A7ddE dde ARE, AAE 2 AFE QA Az AN Pewrosia
corticata, Caminatus awashimensis 2 1% vl%Ql sjde) dAEE A7 |22
long-chain linear polyacetylenes$} cyclitol A4 9] acylglyceridesS Ealdtd 7Z2& A3
'} A2EY polyacetylenest= WAl e HAVHE ZFFoln gAY 72 wIE 7]
dE2 uf31 qrMe A d4713E 5 ZIRAY £33 24 QA7 A R
2o polyacetylenes A4 FAEe) N AFe) A7ARE 4, AdFoz EAAT. R
& polyacetylenes?7} F2 $ZHE Petrosia 49 sidol $auve} 23 d 92 M43t Q¥
ofuzt T AuBAE Zx o] $-8IbsAld B4el Roln 37| W §olrt.

4. 2. Petrosia corticata®} HAIEA

B AT AQE 3eHE Bao] AR HUFEL ARE HAGWKNE, dALE, UE)
2ol AR AW Petrosia corticaazA ARWE 917-10th olEL A Az I
$7) 2328 g TLCEA, brine shrimp AAFESY) JUBHE 24} e A=)
Hlate] $4agink. 917-19) ZA e AL HgEe uEMoly ¢EE wo|AYeln] Fyt B
Foz2A gasin & ek A Sl Strongylophora sp.2 AzZtHA ot 3F tAl FRSA
#AY A% Petrosia corticata® £FE Rl BFEA FHEEUTHA, personal commun.).
Petrosia 49 siae $enial 24 da) 2E¥sa ojM ARE Butohlst & d7AeAl S
A $AzgF Gt AFE, AAEFAGA A% AN 33 dFoez BAHJY. "N
o] £9] do] ¢zt 23] UBAR] HAF 2 YzHEAT.

FARA W2 Petrosia o4 E2E AIEEFT 7 53 HQA AL polyacetylene
A 33E o|tH(Faulkner, 1996). ©152 chaine] Ail 2] ¥ unbranched o] 2lo™ Axt
oz RAFgo] A, EF FxAHZ Wiyl & Watollz} #F<l, FWAE, A4AANT GF
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F AL #T e AU Yol AR Jd FHdA & FEZ BT Ut B A7l
A AAE Petrosia corticataZRElE 8 9| polyacetylenes ¥ 1 F=A7F AL 1
F 4%e g9 Tx2E AAHUT. DA polyacetylenes#l WAFE- Ao W@ 2z £33
AAAQ Aol Wada d=e /E AAE BF £Ask) 7Y BRGL 72 B3
3 APB4E acksanh £A% A=) ¥4 Ao g 2o

AMFE=RE E9 linear polyacetyleneS AHAHHo= polykétide ﬂéﬂ &gt
Petrosia® 3¢ 2E HHUEE2RE YolA polyacetylene AEAES FZRHLE IGH ¥
E8E AWEW WA Callyspongia flammea25E 3 A bis-enyne?l callydiyne(1)ol ¥
gon o] A FxE £ uolg A 3o FAYcHMiao and Andersen, 1991).
Zaolx AAE Siphonochdlina 49 vIEF Fo2%E 6719 Cz polyacetyleneSol £ =AU
THRotem and Kashman, 1979). et} olE3a4 4A@-5)% ¢d¢ 727t 235w 2
= o}AA $AsA) B AL ot Belizeol AW Cribrochalina vasculum® 237l 5
Me] AZE acetylenic alcoholS(6-10)0] Lo o] BEIEL AFAU(in vitro)old B
oA s} 5% B4 B¢ tHGunasekera and Faircloth, 1990). 2 ©] B2 & EA3k= v
HFase Adude QAT 23} R So EFEZ Aol #E o ol&FAA (D), (9),
(10)-2 FAHUHHallock et al, 199; Kulkarni et al, 1993). Bahamas3| %9 L& A o A
brine shrimpol £4& Mol 77Hel FulAl2AE(1-14, 16-18)0] EA=or o BHEY]
A T2 Moshere] MTPA ge] 93le] S uldz AA A Aiello et al, 1992, Guo et dl,
1994). 4] 7}alB s o] Eggd SdlodlA AQF $YF sidolA H-522 non-small cell lung line
3} IGROV ovarian lineo] #%% B4-& Mol 8719 acetylenic alcoholE(15-22)0] £ =
n o] B35 A d-e Mosher el 28to] R wid2 ZAA = A Hallock et al, 1995). 2
AU A A7 A3 BA (14), (16), (17) 2 (18)2 APA el w2t Fomde] 2zt S R
9l AeAto] 4 Al E(enantiomers) 2 A 5te] Bz h AF7AA HIE AFAGe] t2g & A
= 5A% oA HZ U enantiomerSol EEHE A= A9 uUen A AR ¢
# JATZE 7t BAS0] o] dAEel olZL W Sl AnAn ¥ £ Ao T
2 o AHE APRRe oFET A A JA=YTy YAT FE= Yk #AW C
vasculume FugH o2 vFU 2as] qEd o3 279 e v Husitn A
e, e

Cz polyacetylene?! siphonodiol(23)°]. Siphonochalina truncata2%-8 £ HAH Tada
and Yasuda, 1984). 9% 3s|WO2RE siphonodiol(23), dihydrosiphonodiol(24), 123
tetrahydrosiphonodiol(25)¢] Eal5%len o] 245 B%F H'/K'-transporting ATPase€ 94
e BAE Be Fon o5 HMEL exciton chirality methodell 93} AR AT
(Fusetani et al, 1987). olsizte] &5t A4/ @44E 74 polyacetyleneSol ¥7 A
£ AL polyketides®] ATAHA BHNA FujE B dorh

Papua New Guinead}Al Q& 8@ Petrosia ficiformisst o] 8T ¥A3e Aoz 5
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Me(CH,)sCH== CH(CH,);,C==CH

o ; o HC==CCH=CH(CH,)¢(C== C);(CH,),C==CH
ﬁ—(CHz)eI\ (CHp)e( )a(CH2)4

(Callyspongia flammea) .
HC=CCH=CH(CH,)4(C== C);(CH)3CH=CHC =CCH,;0H
(2-5)
(Siphonochalina sp.)
OH (6) R = C14H29

/K/\/R (7) R = -(CH2)gCH ==CHC¢H 3
F (8) R = -(CH)gCH(CH3)C4Ho
(9) R = -(CH2)12CH(CH3)2

(10) R = -(CH2)gCH = CH(CH,),CH(CHj3),
(Cribrochalina vasculum)

H

X CHy)14CH(CH
///\/\ (CHp)gCH=CHCgH, ///\/( 2)14CH(CH3),

wmQ

H
H

A~ (CH3);CH(CH3)CgHy7 A
///\/\/

(11 - 14, from upper left clockwise)
(Cribrochalina vasculum)

w(Q
I e)

(CHz);1CH(CH3)C4Hg

OH (15) R = Cy4Ha29

MR (16) R = -(CH2)gCH==CHCgH3

// (17) R = -(CH3)gCH(CH3)C4Hg
(18) R = -(CH2)12CH(CH3)2
(19) R = -(CH)gCH == CH(CH,) ,CH(CHa),
(20) R = -(CH2)7CH(CH3)CgH47
(21) R = Cy5Ha4

(Cribrochalina vasculum)

/W
OH
(22)
{Cribrochalina vasculum)
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siphonodiol (23), dihydrosiphonodiol (24)
and tetrahydrosiphonodiol (25) (from top to bottom)
(Siphonochalina trunoata)

HC= CC|3HCH= CHCHj, - R'- CH,CH=CHC EC?HCE CHCH, - R?- CHZCH=CH(|7HC-=—'CH

OH OH OH
(26) R' + R% = CHon.g; N = 25 or 28
(27) R' + R% = CyHang; N = 28, 31, or 34

HC== C(lIHCH=CHfHCH2 -R'- CHZCH=CHC'—=‘CCIIHCE CHCH, - R?- CHZCH=CH(I)HC:—:CH

OH OH OH OH

(28) R' + R% = Cy4Haq
(Petrosia ficiformis)

\(\/ (CHalen=~ (CH2ls \/\N_\ (CHz)w/\/\

/j\/\/\J\/\/_\/\/\/\/_\ (CHa) 13/\)\
CH z
\Og\/ (CHa)e—~ (CH2)s \/\/\/_\(CHz)w/

OH
N
N CH CH = —
\O(H\/( 2)6\=-_/( 2)4 \/\/\/\ (CHZ)M/—\\\
’ OH

petroformynes 1 - 4 (29 - 32)
{ Petrosia ficiformis)



=] nudibranch Peltodoris atromaculata5E RA o] wle 2 = 9 polyacetylene S
(26-27)°] £ =NAH(Castiello et al, 1980). olF T sAoZREH 1719 polyacetylene(28)
o] BHJHCimino et al, 1985). £F 479 A=& polyacetyleﬁ;:%‘.’l VI.>.et.z"o>formynes 1-4
(29-32)7F P. ficiformis2 ¥ e =Qom o] E4Ee T2 B33 P ot 23
= HCimino et al, 1989). Petroformyne 1(29)2] Au¥e Moshere] Wyoz AR o0
enynol(¢3 2 ¢AF acetylene2 7FA allyl alcohol)e] Hujulde AA = WY F o exciton
chirality & AH8-3h= '3 9] fraAol o& o] 7= Ak Bernart et al, 1994 Guo et al, 1994).
o] =& HI o ATAAES 93t YUAHAE vl I ASL enynold] Auujde
Mosher methodt f-X Aol t§ x-ray crystallographic methodel] ¢l ATk AT 4 glow
CD exciton chirality methodel] <JdjA= & 4 Qlvhe RAo|tH(Faulkner, 1996; Cardellina,
personal commun). PertroformyneE-2- brine shrimp Artemia salina$t 2374 3@ AEXEAL
BRAY. P. ficiformis25€ O3 7le] BAIERE = petroformynes 5(33 Z-& 34), 6(35),
7(36)e] £ASHAt. a2y o] FAEF oW AEL F27} 4AS] AAHA Fgoerz WY
87 %THCimino et al, 1990). AF AN AQY P! ficformisz 8 12709 polyacetylenes
(37-47)¢] EHASHRAHGuo et al, 1995).

Petrosia 2. 28¥] Cy polyacetylene?l petrosynol(48)e] 2@ =ltt. o] EAL sea urchin
Pseudocentrotus depressus®] T332 MIERGL 1 ug/nll‘;ﬂ*i o} A 3 H(Fusetani et al,
1983). FF dEAA  AMAF  Petrosia 0. ZHRE petrosynol (48) 3} ﬁ’lﬂ FEAQ
petrosynone(49)°] -E—ﬂﬂ%iﬂ(Fﬁsetani et al, 1987). Petrbsynol(@)% Fuye % starfish egg
assayollA] A& Bgon o]F o exciton chirality methodel 2]3le] o] Exe] AYTz7} A
A= it Deshpande et al, 1989). YR oA ANFF T & PetrosiaS o 2HE 4719 AQ=$
polyacetyleneE(50-53)¢] 9] Ft}. o] EAEL brine shrimp f3°l 54& H%29 ascidian
o #33] AERLE AASFYHOChi et al, 1994).

~ BahamasellAl #AF  Cribrochalina dura®l A 82HE WA A acetylenic lipidQ)
duryne(54)o] £#=1on o] EA& P388 murine leukaemia, colon, lung, 183 mammary
human tumor cell line] A4& A ATHWright et al, 1987). Durynee 3HgE e YL
o] 83t #A = AHDeshpande et al, 1989). FEEE P AWAY C vasculumO. 2B acetylenic
alcohol?l vasculyne(55)°] £ 5lQo™ o] Ao AYFZE Mosher o2 A4 HArHDai
et al, 19%). °] EZL n=xe FYP &4 ITANCL National Cancer Institute)olr] &3¢
60-cell antitumor screening panel%l melanqma;‘l} colon tumor cell lineoll Wt FFE AxE
54& 2o FUoh

Pellina triangulata25E AXEAL Rolx 99 A= pblya’cetylene AFEAEQ
triangulynes A-H(56-63)%} triangulynic acid(64)7} ¥ €t o] BAES T2 £33 ©o
e B4 31513 \gel o5t AAQHAHDai et al, 1996). OkinawadlX AW Adociad 2.

28¢ AFTZE 7}A adociacetylenes A-D(65-68)7F 910 Fon o] ZASL AP A
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\/\, (CHa)e~——~ (CH2)4 W (CH2)12W

OH

X
N
W(CHZ)S \/\/\/—\ (CH2)13/\)\
OH
A\ —
. \O(\/(CHZ)M/(CHZMW(CH’Z)W/‘

OH
X
A CH CH X — —
\IOI/\/( 2énae—~ (CHa)s S 2 (CHz)“/_\
OH

petroformynes 5 (33 or 34), 6 (35), and 7 (36)
(Petrosia ficiformis)

N 4 L 23
N ‘ N (CHale\—=~ (CH2)s sz , (CHz?Te\\
R' R?
o OH
(37, R' = H, R? = OH), (38, 4,5-dihydro, R'= H, R% = OH)
(39, R'R2 = 0), and (40, 23,24-dihydro, R'R% = 0)
(Petrosia sp.)

23

\ - - 2
N o Z
\é:\/ (CHp)e~ o~ (CH2)s S & X (CH?)_@/

O

(41) and (42, 23,24-dihydro)
(Petrosia sp.)

[ 23
N CH CH x = ==
X (CHale—~ (CH2)4 N 2 (CH2)14/_\

OH

R' R2

(43, R' = H, R? = OH), (44, R'R? = 0), and (45, 23,24-dihydro, R'R? = O)
(Petrosia sp.)
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\(\/\/W_W\/NV_\(CHz)m/\)I\

HO, H
= RN %
I N X Z (CH2)y3 S
HO? “H
(464, top) and (46b, bottom)
(Petrosia sp.)
S o]
N
= RN /\)l\
N X Z (CHa)a S
(0]
OH
(47)
(Petrosia sp.)
OH OH
A WP Z T 3 P
OH o o OH
A PN Z T X P
0] 0]
petrosynol (48) and petrosynone (49)

(Petrosia sp.)

(50 - 53) -
(Petrosia sp.)



Y 4
\
A\

\ —
OH duryne (54) OH
(Cribrochalina dura)

M(CHz)m. — ,(CHg)nM
HO 'H m+n =231 H 'OH

vasculyne (55)
(Cribrochalina vasculum)

o ———= (CHz)m/\_"/\(CHz)n/\/\:/
OH

OH

(56)m=5,n=8
(57)m=6,n=8
(58)m=6,n=6
(59ym=12,n=12

—_ = ———
H - A - M\/
© R (CHy)y

(64)

triangulynes A - H (56 - 63) and triangulynic acid (64)
(Pellina triangulata)

adociacetylenes A (65) and B (66)
(Adocia sp.)
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adociacetylehes A, C, DE endothelial cell-neutrophil leukocyte adhesion .assayol4 Al &g
¥ tH(Kobayashi et al, 1996). ‘ '

Reniera fulva2%-€] 5719 diacetylene f =M 5(69-73)0] B Hon olFd 270 vinyl
bromide moiety(70-7D& 7HAX UAKon] olEE AF TBE 24 WAEISL FHHAYG
(Cimino et al, 1977; Dorta de Marquez and Thaller, 1985). =% 3719] A& polyacetylenic
alcoholE¢] melynes A(74), B(75), 18] C(76)7} Vanuatud]A] ill%:J?fr‘Xestospongia sp.24E
dol Ztk o] EWEY F2E B3R dolet £4d il 23INSH melyne A(THE Ful
d EA3he 9¥FEY Giardiado) B4-& BArHQuinoa and Crews, 1983).

Petrosia ficiformis2%¥] 17019 polyacetylenic acid(7'()7]' £ HUHCimino et al, 1985).
TUF A E 2R petroformynes A(78)2 B(79)71 £} At Cimino et o, 1990). QX &
A ARG P. corticata2FE FAF FAE Role 379 acetylenic acidEQl corticatic acids
A-C(80-82)7 ¥-SIATHLI et al, 1994). |

o 2E#Yalole] Townsvile BZoA AAH ?'FH‘?‘S Xestospongia testudinaria2%€] HE
3}9 bisacetylenic acid(83)7} ¢l ZHTHQuinn and Tucker, 1985). X. testudinaria=%€ 5 7
o A28 BE3E acetylenic acidE(84-85)0] FUAR AR FeHch o] BASS F2E &
24 acetylenic acidE3 £ HloletE MmFo =M FRFHNHQuinn and Tucker, 1991).
Mayotteoll i AW AT ANezHel Yol4E BAE Hol: ¥ A8 brominated
polyacetylenes{l xestospongic aicd(86)9} t-3-3}= ethyl ester(87)7} o] Z\t}. Ethyl ester(87)
£ Na'/K'-ATPase® 2Alsle a74% 2o FUvH(Hu et al, 1992).

Xestospongia mutaZ%-€] QoA Cis acetylenic acid(88)x= F 709l conjugated vinyl
bromide® 7FAT Ao AWM anti-tumor activity$h CNS activity® Ho] FZith
(Schmitz and Gopichand, 1978). BahamaolAl AT X muta=2FRE 6719 BE3E
polyacetylenic acid5(89-94)¢] £} Qch(Patil et al, 1992). o] EAEL 6-12 uMe] EXE oA
HIV-1 proteased]l &42 B FAot A4 71¢] BHE3E acetylenic acidE(95-100)0] Z-ajdi
A AP Xestospongiad; 0 ZHE] methyl ester®] Fei2 B HJon 059 72 £% d
olg} ¥4o|| 9t A4 QAN Hirsh et al, 1987).

AEANA MY Petrosia volcanoZ el 7719] B.83+4E acetylenic acid5(101-107)3 370
| methyl esterS(108-110)°] &2 =l AtH(Fusetani et al, 1993). 350 m =] Asfalx AP
Phakellia carduus2%-6 5719] acetylenic acidS(111-115)0] g3l n"wthyl esterE2 Ao} H
tH(Barrow and Capon, 1994).

o2 7kAl alkyl chaing& ZtE B2 (5E,92)-6-bromo-59-dienic acidS°l 3fEe] giAbER
£2 uusA AAusdA AYY AgelosS O ZRH 419 HAE(116-119)0] Ralslen
LY Ao A AAF Petrosiad 2. 23 E FEA(1200% (121)7F Aol FtH(Carballeira and
Emiliano, 1993). TownsvilledlA] MNZ§ Amphimedon terpenensis) XN E A E29Q (116)}+

117)7F 2= AHGarson et al, 1993). o198} & B &5 E AYAEL H|E polyacetylene?| &
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OAc ] OH
Z A P N
& XX = Z A
OH OH
OH OH
7 N ~ MM
& X = Z A
o) o)
adociacetylenes C (67) and D (68)
(Adocia sp.) .
X > R!
— R%, = =— R3
(69) X=H,R'/R?=0,R®=H
(70) X=Br,R'R2=0,R%=H
(71) X=Br,R'=0OH,R?=R®=H
(72) X=H, R'=R?=H, R® = CH,OH
(73) X=H, R' = OH, R? = H, R® = CH,0H
(Reniera fulva)
[
\\(\/ (CH2)10 N~ (CHz)n\
OH )—==—S=—CH,0H
HO
(74,n=10) and (75, n = 9)
N AL (CH) CHy)y—==— (CHy)s
\(\/ 210 \e - (CH2)s = 2)5\
OH . : J— = CHOH

(76) HO

meylenes A - C (74 - 76)
(Xestospongia sp.)

HC== CCH= CHCH, — R'— CH,CH=CHCH,CH=CHCH, — R? — CH,CH=CHC =CCO,H

(77, R' + R? = CosHag)
(Petrosia ficiformis)
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Z .
N
\\\N Rf\COzMe
OH

petroformyne A (78, R = C31Hsg) and petroformyne B (79, R = CazHgp)
(Petrosia ficiformis)

HOOC [ S
I A
OH
N S
(80)
[ S HOOC ] _
A I mn X\
OH OH
Z g S n
HOOC (81) (82, m +n = 4)

corticatic acids A - C (80 - 82)
(Petrosia corticata)

g Y COOH
V4
Br' ™
HZ
z
BroN \ A COOMe
// COOMe
S
4
Br' ™
// COOR
P 4 R =H, CoHs
Z
Br” X

{83 - 87, from top to bottom, 86 ; xestospongic acid)
(Xestospongia testudinaria)
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& COOH

N
Br Z
Br Y COOH
4
&
Br' ™
S \ F COOH
4
Br’ ™
H COOH
N N 4
Br
P A COOH
Zz
Br™ ™ X
F COOH
x 7
&

(88 - 94, from top to bottom, 90 ; 13,14-didehydro)
(Xestospongia muta)

P . ~ COOH
z
Br X
8¢ F COOH
N G
Br
P S g Y COOH
zZ
Br X
S GNPNG 2y
S
P . F COCH
Zz
Br X
Br _
BI'MWCOOH
(95 - 100, from top to bottom)
(Xestospongia sp.)
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(101 - 110, from top to bottom, 103 and 105 ; 172, 107 ; 9,10-dihydro,
109 ; 17E, 110 ; 9,10-dihydro)
(Petrosia volano)

(111 -115, 113 ; 16-OH, 114 ; R = OH, 115 ; R = OMe)
(Phakellia oarduus)
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<€ 73 YAE FAT AL T A AR L AR AAHAETL AARA=Z & A7 F
7= xulAlotoll A AFF Oceanapiad 0 Z5€ 2712 M2 HEZE acetylenic acids
(122-123)°] ¥ = Ack(Ichiba et al, 1993). £ AR AA AP Clathria o 255 &7}
A AT MEELL JASlE &%HE ZE bromoacetylenic acids®] amide REA|Q)
clathrynamides A-C(124-126)¢] &= AtHOhta et al, 1993).

New Caledonia®lX] A% Cladocroce incurvata23-€] E-o]@ cyclopropane ring< 7FA|iL
91 acetylenic acid¢! cladocroic acid(127)7} £32] =}QQtHD’Auria et al, 1993). OkinawadljA] )
AAJ Petrosias 0 2 RE] hets] X371 @ol olFolFon HIV reverse transcriptased <Al st
£ A737} Q& Cs acetylenic acidQ! petrosolic acid(128)7} & &l =1 th(Isaacs et al, 1993). A}
g 49 nepheliosyne A(129)7} OkinawaolA AAEF Xestospongia$L 2HE EIEATG
(Kobayashi et al, 1994).

(+)-Raspailyne A(130)7} Raspailia pumila23-6l & HQAHGuella et al, 1986). ¢] EA
& acetylenic aldehyde2HE &I 5olF enol ether glyceride =A%t R pumila$t R.
ramosa2RE] raspailyne AS YT FAME FEAE(130-140)0] F 2 H A Guella et al,
1986). New ZealandolX} AN J Petrosia hebes2HE] 2712] glyceryl enol etherS(141-142)¢]
a5 (Perry et al, 1990). Y22 OkinawaollAl M AF Petrosiadr 0 256 glyceride f-X A
£l petrosynes 1(141)3} 11(142)7} & HQAcHKondo et al, 1992). o] BEAES] T2+ &3 d
ole} #|A47 diastereomer EHEES Aol st A=At (guchi et al, 1993). °1EH P.
hebes®] WAMEA(141-142)3= AAE FATFZ7 A sted JAFE7E 9 719 Are
W AA F%ct

Petrosia spp. A #ald JAE FolA polyacetyleneE9¢] t& FuE 7Hd dALER
59 4 I3 nujg. a2y oL Hold T2 ¢ Aol HusHen= 7N
veks) AF§}. Petrosia seriatadlAl oxoquinolizidine functionalityS A'd  petrosin(143)3}
petrosin A(144)7} £ =90 o] EAEL vasodilative activity$t 917554 <l & Big
Ak olgk FYF EAEo| Xestospongia sp.AXE £ = AHBraekman et al, 1982 1984
Kobayashi et al, 1989). X3 Fle]ln oA QAP Petrosia sp.245El polycyclic heteroaromatic
pigment9] peirosamine(145)°] RALIRT o BAL THE AYNAYR RSN 433
A7) W o] el FAsE uAEd dA wWE A RAe] opdrt FFHH] A 9
EAL Eoldid THFEWAAE 54, BoMs Batd-E vetAtH(Molinski et al, 1983).

A7 917-1 959 11¢€] AEE 23 4] 20 - 25 malA SCUBA ol st A3
At YEEDF AES WP NEHA FEF Fo A dichloromethane2 2 WHE &
sgon nxuto g vgrL3 dichloromethaned] 1:11 EFERoz FF3Ac o|FA A o
o]zl 232 E¢ Al dichloromethanes} && o]-83}a] Rujslgle™ dichloromethaned & THA|
75% Wg-g 58033 Hion oAl Fuisith

¥ Zo] A §ulS AAF Fo silica 14 Y A=nEAAS AAAY. 828
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\6’)/=\/>=/\/\COOH )\W=\/>=/\/\COOH
n n

Br Br
(116) n=13 (118) n=12
(117) n=14 (119) n=13
(120) n=16
(121) n=17

(116 - 117 ; Amphimedon terpenensis, 116 - 119 ; Agelas sp., 120 - 121 ; Petrosia sp.)

Br N\ Br
Br X NS X COOH
B Z COOH
Br X N
(122) and (123)
(Oceanapia sp.)
Br OH O
X _— N N= NHR
OH
(124) R=H
(125) R = -CH(CH3)CH>CH,CH(OH)CH3
(126) R = -CH(CH3)CH,CH2COCH3
clathrynamides A - C (124 - 126)
(Clathria sp.)
COOH

\

cladocroic acid (127)
(Cladocroce incurvata)
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petrosolic acid (128)
(Petrosia sp.)

nepheliosyne A (129, m + n = 13)
(Xestospongia sp.)

HO

raspailyne A (130)
(Raspailia pumila)

° N\ V4
W G _

(130) R = -(CH2)11CH20OH
(131) R = -(CH2)oCH,OH
(132) R = -(CH2)10CH(OH)CHa HO OH
{133) R = CgHy7
(134) R = CgHqg (138)
{135) R = CyoH21 (Raspailia ramosa)
(136) R = ~(CHp)sCH(CH3)2
(137) R = -(CH2)sCH(CH3)2
(Raspailia ramosa)
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~° N

HO OH —
R
(139) R = CgHy7
(140) R = -(CH2)gCH(CH3)2
(Raspailia ramosa)
R OH
A | CIJH
A ___OCH,CHCH,0H:

(141, R = H; petrosyne 1) and (142, R = Me; petrosyne Il)
(Petrosia hebes) -

petrosamine (145)
. {Petrosia sp.)
petrosin (143, left) and petrosin A (144, right)
(Petrosia seriata and Xestospongia sp.)
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vjE hexane® EtOAc®] EF-8<§0 2 100% hexanes] MFE EtOAc®) ¥& 5%4 F7HNA At
239t 'H NMR 29E¥ 34 2d W34 EH(20-35% EtOAc/hexane)t ot IS4
(40-45% EtOAc/hexane)& JEHE 2gdA Fr|3lE peakEol WA= ch HPLCE 18314
2% 11709 AL Bysigon dxHoeols F 4l EHO17-1-1 -], -Q -R 7*&
7t B3RS 43 3187 kel oste] ZFHAAG

Polyacetylene Al99] AHEA 917-1-17} sticky material = EEAct o] EF #3214
& a¥wWy AFEA(HRDCIMSS HRFABMS)# °C NMR == wlolggdel <j3sto
CasHn0:2 2R AHFig. 4-6). B4 “C NMR 29 @3 DEPT A@olA 67H¢l quaternary
carbons(d 8502, 8496, 8329, 7814, 7813)3 27/Me] oxymethines(d 62.78, 5256)9F 271¢]
acetylenic methines(3 81.12, 7399) 2 471} ©1ZZA (B 14627, 13429, 130.20, 130.06, 129.64,
129.30, 12854, 107.88)-& X35+ 1270 2] methine carbons, L8| 3 2470 2] methylene carbons®] Y}
g Yt} 'H NMRAIAME 271¢] acetylene protons(d 304, d, J = 1.0 Hz 254, 1H, d, J = 25
Hz)3} 278¢) carbinol protons(d 5.07, 1H, s; 481, d,.J = 59 Hz)3t 8709l ©]F A% methine
protons(d 597, 1H, dt, J = 107, 7.3 Hz 583, 1H, dt, J = 156, 70 Hz: 559, 1H, dddt, J =
156, 59, 15, 1.0 Hz 541, 1H, ddt, J = 107, 24, 1.0 Hz 531-534, 4H, m)o] SAERNeH b
2.00-2309) 7709 methylene protons Z&X § 125 2ol integrationd22 e B
methylene protonSo] &8¢ veEhiAth. 'H NMReIA § 2.00-230 & 8 2.30(2H, dt, J = 75,
75 Hz), 221(2H, t, J = 6.3 Hz), 2.20(2H, t, J = 6.3 Hz), 2.05(2H, dt, J = 6.7, 6.7 Hz), 281
2.02(2H, m), 2.01(2H, m), 2.00(4H, m)ol “}ebd 771¢] methylene protonst ©] BH@El EA)3}
E o|z2AYe A-F 44 Z allylic protonEZE A HATHFig. 4-5). o] HAEAS F8 7§
FzE 'H-'H COSYst HMQCel olsiA A=l orl HMBCel o34 Fig. 4-29 o] &
ATH(Fig. 4-7). o] Ede) A3 4709 013 AFEF Fig. 4-2¢1 vst = ukk 2] chain
9] terminal parts] EAZHE RS NMR 46l 93t 917 FAAQAT Yol F 749 o]
2A% S1XE NMRel glaixs AosiA A=A 24kon] mass spectrum FolA ehhe
fragmentation pattern® ozonolysisell 21§ chemical degradation®.2 B At

npAlEte 2 £k o] A9 geometryE Aok Frh o] 229 terminal parte] &
ASs = e ol2AFe] 9ol coupling constant®] FAdl olste] &4z E(J = 156 Hz)%
Z(J = 107 HO2 A=k, 2y chainFztel EAds 249 ©]F2A#9] protonE 2 'H
NMR AHEZAoA EAg Ao Ueltr] d&el coupling constantel ]3] geometryE
AR Aol Brls sh a8y dwrAo = isolated double bonddl AR 3= allylic
methylene carbons®] chemical shift & E geometryd 73-$-°l 33 ppm, Z geometryd 7%l
£ 27 ppmA3EE LA QAcH Breitmaier et al, 1990; Aiello et al, 1992). ©2HA 917-1-14 o]
W8 2g3ale] A= 2709 isolated double bondsell 17 3= allylic methylene(E2E allylic
carbons®] $1xE HMQCS 'H COSYel <3t ¢+43 A=) chemical shift & 573
g A3 247} 5 2668, 27.11, 27.15, 27.252 el BF Z configuration?] Rz AU
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A polyacetylene =4 917-1-Q7} sticky material®] Fe|2 Eel=Hon o] E49)
EAAL n¥¥s AFEH(HRDCIMS)H °C NMR 2¥E@ doleHAd] 23la] CyulnOr2
AR AHFig. 4-9). ©] EA9 EFAEE 917-1-19 tG3] FASATh NMR HoleHdol 3l
olx ¥ EFe olFe WA “C NMReIA 917-1-1¢] downfield methine carbons® 27H(5
146.27, 107.88)c] Al&tA dlAld upfield aliphatic regionell A} 28 2?119—] methylene carbons’}
Bt Foln oo 483t Wl 'H NMRAME R SAcHFig. 4-8). & 8 597(1H, dd, J =
107, 7.3 Hz), 541(1H, ddt, J = 107, 24, 1.0 Hz)23 3 b 2.30(2H, dt, J = 75, 7.5 Hz)d &4
A< peak7t AlHAIRL § 215CH, td, J = 7.3, 29 Hz)ol A|2¢ protonE°] Yelgth. a2
o] dAFE AL 917-1-12] & % terminal partd] A3l o5 df ol #de Juo Ed= A
Ao o] AHde 'H-'H COSYsH HMQC 4@el M= 3= ArkFig. 4-10).

o FUAEA 917-1-Ro] FA9] oil2 2 HAt o] EH9 NMR data: 917-1-19}+
A9 @43 TN en 'H-'H COSYst HMQC 4@ JsME olaig Aldol A=t
(Fig. 4-11 ~ 4-13) . WA o] 242 917-1-1% 2A3e LETRE 844 Y3y 2ol3y
2 linear aliphatic chain®] Zole] A= AR AAAY TEES AF B4 dojgd 23y
2449 Aol

gt 2 54 917-1-J7F F419] oil2 UL o] B EA4Le ndy AFE
4 (HRFABMS)3} °C NMR dlole} B4 ©13la] CyllnOs2 A S ATHFig. 4-15). o] &9
NMR dlolgts wAFo2 917-1-I HEshoy g FHoldSel Wwasud @A
917-1-1¢} chain FtF-Eo EA3HA 4709] acetylenic quaternary carbons(d 85.02, 84.96, 78.14,
78.13)¢} 1719] oxymethine(d 5256)0] Ate&}Ali iAo} 17]¢] o]ZAHol & Zs= methine
carbon(d 112.66)3} quaternary carbon(d 170.11), 18}iL carbonyl carbon(d 180.45)c] “E}uit}.
4¢3 WUl 'H NMR 29 ERJME wz=o] § 621(1H, d, J = 20 H2)3 6.19(1H, d, J =
2.0 Hz)ol A28 methine protonEo] velen T 917-1-1¢] 7% & 22002H, t, J = 6.3
Hz)3} § 221(2H, t, J = 6.3 Hz)ol JEIR} T peakESo] o] EA9] o= 5 25002H, t, J = 76
Hz)3 8 251(2H, t, J = 7.6 Hz)© 2 chemical shift7} @8 1cH(Fig. 4-14).

oleh o] C NMROIA M=ol vbebd & 112663 170.11¢) olefinic carbonssh 5 180.456]
A @79 carbonyl carbon 123 'H NMReIA § 621014+ 6.199] chemical shiftgtEe H¥3
Q! aB,a’B’-unsaturated ketone functionality2] £A& olnslgicl. 2 %7 olya HMQC A9
A 8 6.213% 6.199] methine protonS©°] 5 32l carbon(d 112.66)o] AA= 9 ULl &L
Ho9 £ 'H NMRAoIA 2AE integration (3 621014} 6,19 2zt 1709) protonoll 33
e 138 u Ax 9 olFAfgez AAHNA olefinic carbonS (8 11266, d; 170.11, s)]
AAZE WYL 7 1709] 1-pyrone ring2 2 EXFL & + AN o] AHdLS HMBCAH
oA Q1A protonE3} carbonE Alol¢] long-range correlationdl ME AUt o] A
ol A3 long-chaing A THE parte] FETEE 'H-'H COSY 2 HMQC 4@l 3
o 917-1-1sk $Lto] HAHUHFig. 4-16). 2 ER 917-1-J& 917-1-I¢] EAd= -C=
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C-CHOHC=C-9] functionality”} Ast=]dA 185 AT polyacetylene FEANZ AR HU
Bz a2y uHEEdA 28 o8 polyacetylenes Z o] A biacetylenic carbinole] ¥5}
¥ pyrone7ZE 74 ol 917-1-J7F £Adgich wetA o] EZo B AW F
7 917-1-19k¢} AAQ Zxe] vae Wad] Fre Ao A A o] FE9 A77t AW
i

4, 3. Caminatus awashimensis®] HAHE-A

B d7elN A4E shatd o] Axd SMEE Caminatus awashimensise AAE 3
27 2o APAY Mo A AEWE 94G-190Ith. o5 AL A5 I3} /7] 25
22 g TLC®A, brine shrimp XAHe-(LCx 105 ppm)5e] AZAFAE F4AA7F & Al
2o H)ate ¢S5t £F E32A A% JAAAC awashimensis o g ALE 35U
ATE A o]FoJAA FFovF o] ARE AFHFLZ A3

94G-19% MY 1294 AAL AF7 28 44 15 - 20 molA SCUBA tholgell 93ty
A= QL. FAL] A Fdo] P IMoln YRe WAozA Fyrt FuHAR WK}
qow ol dedtdth. YEEAT 2 kgo ARE WELE WEIHAN FF2F Fd oA
dichloromethane 2.2 WHE &3l 0|37 A Aol 25EE-E thA] n-butanold} £ ©]
f3le] Bujsgon 589504 oA 23284 sty d7t 14 JI]F A2k
= AAFYT. Lul2E ethyl acetate, acetone, methanol, acetic acid® A2 &&33oH
olgA Yol E&(fraction, fx)Ee) th3l 'H NMR# brine shrimp54& 4% Aa &0l A
= 27 tlA}EAo] ethyl acetate$} acetone E&o|A LASAT). Cig reversed-phase HPLCE
wEAoz AAF Ad 79 B2A(94G-19-A ~ -G)°l FAHADG. o5 F2E ot A
A g vig}k Zo] NMR AgslA ¢ 23A cyclitol F=AEZ 2R HAT.

ZUAHE A 94G-19-A7F T2 Z1EFEE AolATh o] EA Har] IPEF 29
Egde 23¢ A7 ¥C NMROA =X 29719 peaks’t WRAHJ oYU upfield peakshe]
intensitytt ppm ZtZo] UR Fol AAF carbon® & 47l IS diFFHo2 38-4070
AT 2 Azb=) UckFig. 4-18). £ 'H NMRoI A% upfield protonsztell overlappingol % 413t
Qrh. Fol o] Bd-& HRFABMSH 9314 CeHr0s0 2 EA4 0l 2R

'H NMR ol A upfield signals®] v]-¢ A% Aoz mol o] 7L long chain fatty acid
A 7149% Ao m FZxggon F 719 methyl signalsol €A 5L methylene peak(s ~
1.26 ppm)2 coupling& 3= Ao =2 Hol 91G-19-Ax 2719] fatty acid’7l AHe EFYS &
% AAHFig. 4-17). = “C NMR 4] 69 - 82 ppmAtelel Uebd 971¢) oxygenated carbon
peaks(DEPT ﬁ?M] &8 A 370e] methylene carbons$t 671¢] methine carbons2 A3)s} H
NMR 4¢] 34 - 52 ppm Alele] Jebd 12702] 44 peaksit= H X 1709 monosaccharides]]
A #E ringel EAse Ao2 MU
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E49 AAHQ FZE proton decouplingst 'H COSY e <3le] A= UtHFig.
4-19). ¥A ¢ 5169 protone 5 “°] methylene protons(8 3.77, 370, & 357, 3.53)3}
coupling& 3ttt ©] correlationE& HMQC A@dl o3iA] sheld th¢-3= “C NMR signals
(8 71.04, 70.01, 68892 §7 glycerol moiety2] EAE FRIAA FUck & 3459 3419 e}
d AB pattern®] protonE-& ¢ 1.53(2H)¢] multiplet protons$} coupling 39029 ©] protonS
< Al & 1260 EA3= S peaksSt correlationd BYth  ol@ @ AHAS O-alkylated®
long~chain®] EA@th=s AL B Ut £F & 3459 3419 protonSH & 68.892) carbon
peakAto]o] Eld HMBC correlationol]l €314 O-alkylationo]l €l $1x)7} glycerol moiety2)
¥ positionde ¢ & AND. 2R & 2332H)S triplet7t & 1.60(2H)S] multiplett
coupling® R 929 o] protonE-E BHA] 6 1.269] & peakE correlatione B FQc}. o] A}
A& ®C NMROIA vehd & 173889 carbonyl peakst ¥ 1719} long-chain acyl groupe] &
A= Ao AU WrH o2 ester groupel B AE A$ol oxygenated protone]
chemical shift7t & 7%(ether} ketal)ol ¥18)A %3] downfieldel WFebdthe ALdE =
& o o] acyl group< gycerol moiety®} 2 $IX('H NMR, & 516; °C NMR, & 7L04)=2
F&= A

olAeto 2 U] 5719 oxygenated methine protonS& #& spin systemol] 3w
cyclopentane ring2 @481 At Aol 'H COSY AR 2sle] B3 =ayton Ao
2 cyclopentanepentol®] glycerol moiety$} ether-linkageE #A3t1 vhe Aoz A=
o] At £33 371 93l 94G-19-AS pyridine§ "ol %ol1 acetic anhydridest ¥Wh3-&
ARl A3k 94G-19-H7b FAAEE ol AT 'H NMR# 'H COSY @@ o BdL
94G-19-A9] C-2', -3', -4', -5'¢] hydroxyl group®] acetylation¥|®] FAd Hol® methylene
peaks$}t 1719] methine peak®] chemical shifts, coupling pattern, coupling constantsS-o& A<}
Wizt gk wekA o] APAF}E glycerolel 13 3W Y7t 47 long-chain alkane}
cyclopentanepentololl ether-linkage® % 2¥ $]Al+= long-chain acyl groupol |Z4H9 Aot
AL ouslg o9} Zo] 94G-19-A-L ether lipiddl long—chain fatty acid2%€ ¥ acyl
group¥ five-membered cyclitole] 22 glycolipid® F%71 233 AR = QoHFig. 4-3).

o] EAdolx BT 69 fAE fFEMEo EIHen o EAE TRE @A
glycerol moietyell ¢ U= long-chain fatty acidoljA] REoAglk }el7} 7] wjFd] o]59)
AT F2RE FFo AAE AFR A9 fragmentation pattern®} chemical degradationol )&
A 27338 Zojt.

Az Zddr AFPF o oFHAF9 JHoZRE 94G-19-A¢] deacyl derivative
(96X-1-A)7t EE =AY o] BAL &4 £237171 ol$ ojalq] o] Bde] X3d EFE
< pyridineol] 9]l acetic anhydride®} ¥-3-A17) ¥l reversed phased HPLCZ ¥-gl3sl¢g.om
'H 2 “C NMR si4el 2l3lo] 728 243 HFig. 4-3, 4-20 ~ 4-22).

82 23 five-membered ringS 712 o] Ald 9] cyclitol FEAMEL AF7HA ALE
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funiculosin
(fungus Penicillium funiculosum)

H30~ N /CHS

HaC HN

o)
NH
CHaHO)”"' 2
HOA .
o XX "N COCH,
HO TCHg'
OH O

pactamycin
(Streptomyces pactum var. pactuim)

HO NHX
' OH OH
"’l/(\)\'/‘\/ 0 OH
HO
OH OH

X = H and -C(=NH)NH,

bacteriohopanetetrol cyclitols
(bacterium Methylobacterium organophilum)

OH OH
HO OH HO OH

“, v,
HoN SCH, HoN SOCH;4

mannostatins A (left) and B (right)
(Streptoverticillium verticillus var. quintum)

Fig. 4-4. Natural products containing 5-membered cyclitols.
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Z2E AEFEAAT BAHNeH 2 F+E EFES Ful(crasseridesst keruffarides)2 £
HAx 43 edd AR #8d A9e & a7 3z o é—"ﬂ% FHE EHHI
W&o 72 AA%E side chain®} Zo]9} branching patterns-2 mixtured] GC Ao olsle] 4
A5 cyclitol ring® glycerold] ¥ @ YA TZE chemical transformation® 2 2R o
B 31 5] 21vH(Kobayashi et al, 1993; Costantino et al, 1993; 1994; Ishibashi et al, 1993).

Cyclitol 52 A B3} BEESA WAL polyhydroxycycloalkane A9 Ed2AM HEE
o] AEug FAS= F8 TAAEQU phospholipidse} phytates?] AFEAEolth A A
74 E3A BAREE cyclitol XA ZA myo-inositolo] lom o5 BE YEANAA o]
Az ESAFAY 8 AR AP Ju= EAS o F2F 54 &l pyranoside
monosaccharide®] FEAZ FEct Ed2A da dA7A d@d 543 uE MR
cyclitol FE=AEL Fig. 4-494 2oA A ¥ funiculosin, pactamycin, bacteriohopanetetrol
ether 123 mannostatins’} FAPEZ B =HJow AAANAM LDAHE AA At
T2 g2y ha§ cyclopentanepentolel FASATHAndo et al, 1978; Wiley et al, 1970;
Renous and Rohmer, 1985; Aoyagi et al, 1989; Sable et al, 1963; Angyal and Luttrell, 1970;
Cocu and Postermak, 1971; Nishimura et al, 1996). ©)5-& furanoside sugarol W@ Fz#ql
FrAHd wlE el nucleoside FEAEE V=T FIHAZ olg=HAor] FAYE nucleosideES FF
&, oA E, Futolelx AE B FHKam and Oppenheimer, 1981). w2} & QAF4A
A8 cyclilEgx 433 Ae@gdol A& AR FF o A ol {8t FAE] dF
7t A9 Folo

44 4394y
4. 4. 1. Petrosia corticataZ %€ AQE9] &% € £
4.4.1. 1. A59 AF, 471829 32 2 flash chromatography

3| Petrosia corticata AW E 917-1)2 959 1196 AEE Zdd AXNGF Ax, A4
&, SR 4 20-25 molA SCUBA thelHd] o3t AR A3 FA| =ato]ole]
22 YFHA 1 JHdA FFe4d F YEL(-250)4AM BRHJC PeRBI 2 kg Al
RE Y3l @A AE Fo WFLd L X 2)2 F239 29 thA] dichloromethane(4 L X
222 F2&3Ad. ulx9to T Waring blender2 3+ Fof wlgt23} dichloromethane?] 1:1 €f
€AB L X Doz FF3|A olFA M oA 2535 F 9 & 35338 g clqen oA
dichioromethane®} ¢} ®(1:1 E§Y, 2 L)} ol&3ty 43 584 AL AAsYT
DichloromethaneZolA] L4olA 10061 g& YA 75% W@L 8053 HA(1:1 £, 2 L)

2 oA Busic. ,



HAFoA AR 2HEE Fe BF 7220 golYed o5 F 1080 g& #3Y silica
A& Y ARetEdddE AASAY. §28viE hexane?}t EtOAce]l Ef€99o2 100%
hexanesl A #-8] EtOAce] &8 5%H F7HA AHEsigich 'H NMR 24 E3 &3 23 w34
¥8(20-35% EtOAc/hexane, 2.218 g)3} 2F3} F4(40-45% EtOAc/hexane, 0.190 g)& el
T8 A FrdE peakEol LAY,

4, 4. 1. 2. Polyacetylene S A5 2] £g

3L silica 4 AL A2vtEaY AR B2sle] PojF 20-35% EtOAc/hexane(2.218
g w¥<& 20% EtOAc/hexaned]l 0|3 Cepak®Z g Foj silica HPLC(YMC silica
column, 2 x 25 cm, RI detector, 25 ml/min)2 £3& A|%X3l4 retention time 16%9] Yo
peakE 203 thA] reversed-phase HPLC(YMC Cis column, 2 x 25 cm, RI detector, 2 ml/min,
MeOH)E #3231t} Retention time 238, 278, 30%4 917-1-1, -Q, -Reo] &z 60, 215, 8.3
mge] 4o .

917-1-L [a)®p + 9.0°%04); 'H NMR(CDCls, 500 MHz) & 597(1H, dt, J = 10.7 and 7.3
Hz), 588(1H, dt, J = 156 and 7.0 Hz), 559(1H, dddt, J = 156, 59, 15, and 1.0 Hz), 5.41(1H,
ddt, J = 10.7, 24, and 1.0 Hz), 5.34(1H, m), 5.33(1H, m), 5.32(1H, m), 5.31(1H, m), 5.07(1H, s),
481(1H, d, J = 59 Hz), 3.04(1H, d, J = 1.0 Hz), 254(1H, d, J = 2.0 Hz), 2.30(2H, dt, J = 75
and 7.5 Hz), 220(4H, t, J = 6.3 Hz), 2.05(2H, dt, J = 6.7 and 6.7 Hz), 2.02(2H, m), 2.01(2H,
m), 2.00(4H, m), 1.50(4H, m), 1.41(2H, m), 1.37(4H, m), 1.35(2H, m), 1.34(4H, m), 1.32(2H, m),
1.28(2H, m), 1.27(4H, m), 1.26(4H, m), 1.25(12H, m); “C NMR(CDCls, 125 MHz) & 146.27(CH),
134.29(CH), 130.20(CH), 130.06(CH), 129.64(CH), 129.30(CH), 128.54(CH), 107.88(CH), 85.02(C),
84.96(C), 83.29(C), 80.58(C), 81.12(CH), 78.14(C), 7813(C), 73.99(CH), 62.78(CH), 52.56(CH),
31.77(CH2), 30.28(CH2), 29.79(CH2), 29.70(CH: x 2), 2968(CH: x 2), 2967(CH: x 2),
20.59(CHa), 29.45(CHa2) 29.40CH2), 2935(CHz x 2), 2919(CHz), 2890(CH2), 28.74(CHb),
28.58(CHy), 2856(CH2) 2851(CHz), 28.22(CH2), 27.95(CHy), 27.25(CHa), 27.15(CHb), 27.11(CHy),
26.68(CHz2), 18.67(CHz), 18.65(CHa).

917-1-Q; 'H NMR(CDCls, 500 MHz) & 588(1H, dt, J = 156 and 69 Hz), 559(1H, ddt,
J =156, 74, and 2.0 Hz), 5.34(1H, m), 5.33(1H, m), 5.32(1H, m), 531(1H, m), 5.07(1H, t, J =
20 Hz), 482(1H, d, J = 6.4 Hz), 254(1H, d, J = 20 Hz), 221(2H, td, J = 58 and 2.0 Hz),
2.20(2H, td, J = 58 and 2.0 Hz), 2.15(2H, td, J = 7.3 and 29 Hz), 2.15(1H, s), 2.05(2H, q, J =
6.8 Hz), 2.02(2H, m), 2.01(2H, m), 2.00(4H, m), 1.51{2H, m), 1.50(2H, m), 1.42(2H, m), 1.38(2H,
m), 1.36(4H, m), 1.33(4H, m), 1.31(2H, m), 1.28(2H, m), 1.27(2H, m), 1.26(4H, m), 1.25(2H, m),
1.24(14H, m); “C NMR(CDCl;, 125 MHz) & 134.27(CH), 130.20(CH), 130.05(CH), 129.63(CH),

129.29(CH), 12853(CH), 84.98(C), 84.92(C), 84.81(C), 83.28(C), 78.12(C), 78.11(C), 73.97(CH),
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68.01(CH), 62.74(CH), 52.50(CH), 31.74(CH2), 29.75(CH2), 29.67(CHz x 4), 29.64(CH: x 2),
29.59(CHz), 29.56(CHz), 29.49(CHp), 29.31(CHz), 29.09(CHa), 28.86(CH2), 28.75(CHp), 28.55(CH2),
2852(CHa), 2848(CH: x 2) 2851(CH2), 2822(CHz); 2818(CHz), 2791(CH2), 27.22(CHa),
27.12(CHz), 27.08(CHa), 26.64(CHz), 18.63(CHz), 18.62(CHz), 18.38(CHo).

917-1-R; 'H NMR(CDCl;, 500 MHz) & 598(1H, dt, J = 10.6 and 74 Hz), 58)(1H, dt, J
= 156 and 6.1 Hz), 560(1H, ddt, J = 156, 6.3, and 1.5 Hz), 542(1H, ddt, J = 106, 24, and 1.5
Hz), 5.34(1H, m), 5.33(1H, m), 532(1H, m), 531(1H, m), 507(1H, s), 482(1H, d, J = 49 H2),
305(1H, d, J = 1.0 Hz), 255(1H, d, J = 20 Hz), 2.30H, tdd, J = 7.3, 7.3, and 15 Hz),
2.22(2H, td, J = 7.3 and 2.0 Hz), 221(2H, td, J = 7.3 and 2.0 Hz), 2.06(2H, q, J = 6.8 H2),
2.02(2H, m), 2.01(2H, m), 2.004H, m), 1.50(4H, m), 1.41(2H, m), 1.37(4H, m), 1.35(2H, m),
1.34(4H, m), 1.32(2H, m), 1.28(2H, m), 1.27(4H, m), 1.27(6H, m), 1.26(2H, m), 1.24(16H); Bc
NMR(CDCl;, 125 MHz) & 146.31(CH), 134.29(CH), 130.21(CH), 130.07(CH), 129.65(CH),
129.31(CH), 12854(CH), 107.88(CH), 85.03(C), 84.97(C), 83.28(C), 80.58(C), 81.12(CH), 7811(C x
2), 7400(CH), 62.78(CH), 5255(CH), 31.77(CHz), 30.27(CHa), 29.77(CH2), 296%(CHz x 4),
2066(CHz x 3), 2958(CHz), 29.58(CHa), 29.44(CHz) 29.38CHa2), 29.33(CHz x 2), 29.18(CH2)
28.88(CH2), 28.73(CHz), 28.58(CHz), 28.56(CHz) 28.49(CHa2), 28.20(CHz), 27.93(CH2), 27.24(CHb),
27.13(CHy), 27.09(CHa), 26.66(CHo), 18.65(CHz), 18.63(CHz).

A&SHA HAE2L silica 1 PG I2otEadyz BEsiod dojA 40-45%
EtOAc/hexane(0.190 g) ¥8-& reversed-phase HPLC(YMC Ciz column, 2 x 25 cm, RI
detector, 2 ml/min, MeOH) £} 3}$it}. Retention time 2784 917-1-]J7} 135 mg |l v}

917-1-J; 'H NMR(CDCl;, 500 MHz) & 6.21(1H, d, J = 2.0 Hz), 6.19(1H, d, J = 2.0 Hz),
597(1H, dt, J = 108 and 7.3 Hz), 586(1H, dt, J = 15.1 and 7.1 Hz), 5659(1H, ddt, J = 151,
64, and 15 Hz), 541(1H, ddt, J = 108, 15, and 1.5 Hz), 537(1H, m), 534(1H, m), 5.32(1H,
m), 531(1H, m), 482(1H, br d, J = 59 Hz), 3.04(1H, d, J = 24 Hz), 254(1H, br d, J = 2.0
Hz), 251(2H, t, J = 7.6 Hz), 250(2H, t, J = 7.6 Hz), 2.302H, q, J = 7.3 Hz), 205(4H, q, J =
7.3 Hz), 2.01(2H, m), 2.00(4H, m), 1.64(4H, m), 1.39(4H, m), 1.38(2H, m), 1.35(2H, m), 1.32(6H,
m), 131(2H, m), 1.30(2H, m), 1.26(4H, m), 1.23(14H, m); “C NMR(CDCl, 125 MHz) &
180.45(C), 170.11(C), 146.25(CH), 133.85(CH), 130.60(CH), 130.08(CH), 129.54(CH), 128.83(CH),
128.73(CH), 112.66(CH), 107.88(CH), 83.37(C), 80.58(C), 81.12(CH), 7391(CH), 62.67(CH),
3357(CHa), 33.48(CHz), 31.66(CHz), 30.30(CH2), 29.80(CH2), 29.71(CH2), 29.70(CHz, x 2),
29.69(CHs, x 2), 29.61(CHs, x 2), 29.42(CHz), 29.47(CHz), 29.37(CHz), 29.34(CHb), 29.21(CHa),
28.95(CHz), 28.76(CHz), 2853(CHz), 28.50(CHp), 27.28(CH2), 27.21(CHa), 27.12(CHz2), 26.75(CHa),
26.59(CHz), 26.36(CHy).
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4. 4. 2. Caminatus awashimensis23E] AL & 2 By

4.4 2. 1. N8 AY, #71549 5% 2 flash chromatography

3 Caminatus awashimensisNEWE 94G-19)= ‘MY 129 AAE Agtsge] 44
15-20 melA] SCUBA ttol®gedl 93] A=A A FA =dojopo]22 WYEso] O 4
oA 48 F ¥ER(-25°0)M BREUT YFRAFT AS(FEEIE FAF 2 kg)S
AYY Fo A A2 Fol 580 2 LE 718le] A2o)A BAZF BAH Fol 1 §9& 2
YA} 32802+ methanol 2 L9 methylene chloride 2 LE Z4z} A2 T Wl A1L-3
don dojA FZE ¢ %2 methanol £olA 374 g, methylene chlorideZellAl 25 go] o]
At olFA FE3 Ao 2FEFES A B Fo] n-butanold E9 EF(1:1 EFY, 2
L)& ©l&3o 47 71e} S4H4EAE AANAYT oA 253589 4L n-butanolFolA 226
golith. o] EFEEL Al 10% methanol 843 n-hexaneF o2 Buj(1:1 £HY, 2 L)3st
don #8953 n-hexaneZF oA AolA ¥F& 747 116 g 68 golih

n-Hexane3ol Al QoA 2FEEFAA 34 g& F3lY silica 14 #AY A=2nlEDAE
AA 3o L vl n-hexaned} ethyl acetate®] €& <4(10% EtOAc/n-hexane® ZHE 100%
EtOAc7tA)), acetone, methanol-e A2 €&33ch o]FA AA 13/M9] &§(fraction, fx)
€ 47 §9g AAY ¥ 'H NMRE 34¢ 23 v e 23 dibEaol fx-12(90%
EtOAc/n-hexane)d} fx-13(100% EtOAc)ol XJ=o] l&o] A=A

4. 4. 2. 2. Cyclitol F=AME2] ¥

479 A7 a2ntEaty 2 BaF fx-12(10 mg)® £x-13(80 mg)-S 100% methanol
o ol %A ¥t B4 spartan filter(Aldrich)E a3 F o] o] §9L reversed phase
HPLC(Capcell pak Cis column, 2 x 25 cm, RI detector, 2 mi/min)e] <3t Ealdgoh
Retention time 380, 38.8, 39.6, 408, 444, 464, 480%¢)x =E 7709 E&o] 21, 33
85(94G-19-A), 56, 2.3, 62, 44 mge 2 o] FHt} o] EHEY 2¥EHLE A2 A9 o7}
AU

94G-19-A; 'H NMR(CDCl;, 500 MHz) & 516(1H, q, J = 5.1 Hz, H-2), 391(1H, t, J =
6.1 Hz, H-2"), 388(1H, t, J = 6.1 Hz, H-4'), 380(1H, t, J = 6.4 Hz, H-3"), 3.77(1H, dd, J =
109 and 44 Hz, H-1), 3.70(1H, dd, J = 109 and 5.7 Hz, H-1), 366(1H, t, J = 64 Hz, H-4'),
364(1H, t, J = 6.1 Hz, H-1"), 357(1H, dd, J = 11.1 and 41 Hz, H-3), 353(1H, dd, J = 11.1
and 4.7 Hz, H-3), 345(1H, dt, J = 9.2 and 64 Hz, H-1"), 340(1H, dt, J = 92 and 7.1 Hz,
H-1"), 233(2H, t, J = 7.0 Hz, H-2'""), 1.61(4H, m), 153(2H, m, H-2"), 1.26(46H, m), 1.07(2H,
m, H-9", -11"), 0.87(3H, t, J = 7.0 Hz), 0.86(3H, t, J = 7.0 Hz), 0.83(3H, d, J = 65 Hz); C
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NMR(CDCls, 125 MHz) & 173.88(C, C-1'""), 8263(CH, C-1"), 80.77(CH, C-3'), 79.44(CH,
C-4'), 79.29(CH, C-5"), 7356(CH, C-2'), 72.02(CH; C-1"), 71.04(CH, C-2), 70.01(CH; C-1),
68.89(CHz, C-3), 37.15(CHz), 34.48(CHz, C-2''"), 32.81(CH), 32.00(CH), 30.08(CHz), 29.74(CHa),
29.69(CHy), 29.54(CHb), 29.52(CHz), 29.37(CHa), 29.34(CH2), 29.17(CH2), 27.15(CHa), 27.09(CHa),
26.05(CHz), 25.01(CHz), 22.74(CHz), 19.75(CHs), 14.17(CHs); HMFABMS [M + Na]" observed
709.5560, C4H7s0sNa requires 709.5594.

4. 4. 2. 3. AFEqA AAT v)FNEF96X-1)o.22E F&H cyclitole] deacyl XA
(=96X-1-A)

AW (NEHs BX-De '91d 294 AFE AMAE dddHge] 4 20-25 melA
SCUBA tiolyel] ¢jate] AAHo o] ARE AJF FA ¥Ed 2 FedA ZaHAU
. YERAF AB(FEXIF FAF 5 kg)S AYF Fol A AE Fol 2289 5LE
7bete] ALoA 4841 WAF Fo 1 £9& ZAUAL FEEMEE methanol 5 Lo
methylene chloride 5 L& z}Zt €Ad2 F W AS3lgey oA F&39 QoA =2FEE
S 7ol 2& ¥4 n-butanold} E& ol 83t £uEen o] butanolF 2 THAl 15% methanol
483 n-hexane® 02 ThA] Byt olFA A QoA 2FEE 9] ¥& 15% methanol
48943} n-hexaneF A Z+zk 21.14 g3} 4152 golict.

15% methanol 58§ 43olA Aoz 2FEEFAA 879 g& s Cs & A} A=w}
E2#3(YMC ODS 400mesh)S AAlstgen §vl2+ 30, 20, 10% methanol 4§43} 100%
methanol & A3}tk Methanol 28X 175 go] do] Aon o] BHE TA silica &
A Az 2esido. $ul2E 30% EtOAc/Hexaned| NP 10%4 §F2 574
A 100% EtOAc7HAl A3t 2™ 100% acetonesd 100% methanol-& F712 AH8-8tglch. o127
A dold BYE9 4 NMRE 543 A3} 100% methanolE & Al cyclitole] EAMd= R
o2 JYHAen Aol %L 0.73golrh o1FolA 051 g& 3} pyridine 3 miol o]
acetic anhydride 2mlE 7}8la] A20]A 12412 AE WEAZ T §vE AAG Fo G= 2
<€ 100% methanoldll o]l reversed-phase HPLC{YMC Cis column, 2 x 25 cm, RI detector,
eluent 100% methanol, 2 ml/min)E ¥ 34t

96X-1-A; 'H NMR(CDCl;, 500 MHz) & 531(1H, dd, J = 56 and 56 Hz, H-4'), 511(1H,
dd, J = 39 and 39 Hz, H-5"), 510(1H, dd, J = 49 and 49 Hz, H-3'), 5.08(1H, dd, J = 64
and 6.4 Hz, H-4'), 5.03(1H, quintet, J = 5.1 Hz, H-2), 3.72(1H, dd, J = 108 and 4.3 Hz, H-1),
362(1H, dd, J = 108 and 58 Hz, H-1), 350(2H, m, H-3), 3.42(1H, dt, J = 93 and 6.8 Hz,
H-1"), 3.37(1H, dt, J = 9.3 and 6.8 Hz, H-1"), 1.52(2H, quintet, J = 6.8 Hz, H-2"), 1.32(2H, m,
H-10", 1.25(2H, m, H-15"), 1.23(22H, m, H-3"~-9", H-11"~-13"), 1.05(2H, m, H-9", -11"),

0.86(3H, t, J = 7.3 Hz), 081(3H, d, J = 6.8 Hz); *C NMR(CDCk, 125 MHz) & 170.40(C, CO),
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170.12(C, CO), 170.03(C, CO), 169.71(C, CO), 7962(CH, C-1'), 77.76(CH, C-3'), T77.45(CH,
C-4"), 7139(CH, C-5"), 73.38(CH, C-2'), 71.71(CH,, C-1"), 71.43(CH, C-2), 69.33(CHz, C-1),
68.80(CHz, C-3), 37.10(CH: x 2, C-9"), 32.75(CH, C-10"), 31.95(CH, C-14"), 30.02(CHa),
2068(CHz x 2), 29.63(CHa), 29.57(CHz), 29.49(CHp, C-2"), 27.08(CHz, C-8"), 26.04(CHz, C-3"),
2269(CHz, C-15"), 21.08(CHs), 20.82(CHs), 20.78(CHs), 20.75(CHs), 20.68(CHs), 19.71(CHs,
C-17"), 14.11(CHs, C-16").
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Fig. 4-6. Carbon NMR spectrum of 917-1-L
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(wdd)

"Y-T-L16 JO wnnoads x5O0 uolold €1-p 81

T4

G'y 0'g 62 0'e G'E 0Oy ¥ 0'S §'°G 09

wlaa g v e taaaablaa gt g dee g oy eelaraalbyyaal

] o Q‘

& >

P

LER B A et B ¢ A an AR AP L S ey FLEN R BN S LUL SR RS P AR RN AP LER SN § L RS

i

(e}

qV]

-

B
N Qo
=

1

G A509~-87 dU-F QUOI-2XIH-F-LTE

—232—



T-T-L16 jo wnndsds YWN uojoly ‘pI-p 81
wdd

g 8
T :

wddg'v 0'S 'S 2'S €S ¥'G 55 9°G £°G B'G G 0°'8 1°9 2°9

rPt->P\F__-_—__F..___.___._._~.-.nhr.._~[..~F..r~..-__~.~hh..._»puLuu

d-gdu-gdu-ay03axXSy—0p—2—XaH-F~LT5

—233—



08e"92
£6C Q2

947-1-Hex~2-nfc40-45XEt~np9~rp5-c

vi8°L0T

LG8° 21T

92/°82}
628821

—_—

9E5 627
GL0°0E}—/
009°0ET

ay8 EE}—

152°8b1

avy " 081

—234—

—

Trrrrryrrr1r|rrrryrr1r1rprrerr|rr T T T T T T T T T T T T T T T T Tyt T

ppm

40

80

80

100

120

140

160

180

Fig. 4-15. Carbon NMR spectrum of 917-1-].



[-T-L16 Jo wnnoeds XSO0 uojoid ‘91~ “B1g
(wdd) 74
5’7 002 G2 0E GE OV GV 0G GG 09

sl s Lo bewa v bo v by v b v ba s by g b g o s

—_
R St

d)
24

—yy

S AS03-Gdu-EdU-0Y0ITXGY-0y-2-X3H-T-LTE

—~235—



V-61-D¥6 Jo umnoads YWN uojold ‘£T1-p Big

[

T

€ p g g L
{ 1 1 1 L ! 1 i 1 i

Eaumv.am.mm.ﬂm.mw.ah.mh.em.mm.am.mm.m

Ll—rnnhu—lnnbnhrh--—nu-—-~n—n--—~—-.—--—--—--—--—-hb’

—~236 —

O=pYdEYu-0V+33=0 JU-EF-9P6



AN
¥SL GY
20,2

0
8y0 " 92—

261"

vso Lzza://f
oz.v

068° 89\

§00°0L~

Y

LEO®
Ly0° BL_f

946-48-nfc-Et+Ac-rhS8-rh4-c

000‘1.1.—/
aqe’LL

—237—

¥88°ELY

140 120, 100 80 80 40 20 ppm

160

Tll[llllllllllllll'lllI|'lll]1l‘l|ll|lli’r][l][IIllll'ITII|Illl]|llllilll|ll1llllij

Fig. 4-18. Carbon NMR spectrum of 94G-19-A.



V-61-D%6 Jo wnnosds XSO0 uolold 61-7 B

(wdd) 74
0'F G'7 02 §¢ 0'E GE Ov &'v 0§
—-——-——_P_—_—-n-__-n———__~_—_——;—_——-—--r;—\r—l
e r
‘g
v
X 14
® €
E
c
- .n\\ T|1.
7 e
[ ]
. ki W
(udd)
24

v

GPAB0I-pUI-BUJ-DV+3T-2JU~-EF-OYE

—238—



'V-T-X96 Jo wnnoeds YWN uotoid 0z-p ‘Bid

c £ 1% S

1, 1 1 it i 1 1 I | 1 1 1 ) | 1 1 i 1 ] i 1 1
% 4 %ﬁ ‘Ii

d-gdu~oyY—HOBWIJU-E-T~LT6

—239—



Syl 9L
000" £i—\

G0 6%

947-1-3-nfcMeOH~Ac-rp9-c

THEEE

—240—

160 150 140 130 120 110 100 S0 80 70 B0 50 40 30 ppm

170

T[IITII!!VI]’IT'TjTIlll|l'll'llll|]llllllIll]’l’lll'lIIV!TTIllllll'IIl']'YlI'lI'flr

Fig. 4-21. Carbon NMR spectrum of 96X-1-A.



V-T-X96 Jo umnoads XSO0 uotoid zg-v ‘Bld

(wdd) 14
0'? G'7T 02 &2 0O'E G'E Oy G 0°8
-h-unn——_-———-h-—-———r-h-—-_—-—_-.-—--———-l
S o 4
l.o- me W
r
5P
[
i « B7OL
s . b
¢ 7 F
X
&
L
b2
® - mﬁ
&e s N
° (udd)
%  ed
v

J«_‘qi Y

Gy AS03-§dU-DV~-HOBW2IU-E~T~LTE

~241—



A5%F JAINAEZTH F8aL: 9 A
51 A4 &

HFPE2REH JEA 9 L8RS AAsedE AE 2 AA7 e EFE 9B
o2 FE Aot} o] A% wpyl v Aust ez A4 AL AN A&5HA o
Fo] ANgFFol ¥asich 2y HdAR ofFE AdY dF-E HIPE ARE A&He
2 UFY NEE FFEUE o) dus oHE Aol wad ¥ dAdHE Y JB
AE a7 W APAAA AF el b AR A8 QU= FEEANE FIHA
& 51 A7E #9353 4FTFY HFAEAA AL Bud tll&%é%ﬂ HIFDE
ol 7148 & F4 BA A& WAE 98 PAAGE Ado) @ 7t FA gt

O AEY A £54% YUz EE 5t 49 G =d% FEHA 93 A7l A

&3/ ¥aw ¥ TAE #EEAY 4ERAN IFEF don AN A9 FE=E
Fermentation $& ¢]43t 8¢ g2 FAAL § v FHo] AR o&3 FFNFES
Sato] AAFS FU AL FE Yok ES AR B3 AT A #4424 £ 22 S
o] MzF Z Yol er 1 genome 27|17t Aol YT J)1EUNE FAA 239 A%
A deigloes dE FPoz F& FUuh
| g AGBR A8 e AFAEN T FL FEIHE NAETG EFo2 MY
e UAEES YYLE FFE ¢F £H, HESD )5S doE IdFe €8x =
& BEAEY AN ARE AN MIFFTY BL: 97t AAE T HEV} & AL EE
GuSUY. oA BuY BALE &8 AN Y 2AL YA Y AAE B
g AAS 21 SEEFE ML olEe FAHE TFE YR FAT R AT A=
g A3 gAE/ 2Ad TFES UF WS o2 FEH AT L AT YHEE B
ol EAE ¢F EEdd FZ AL 3o JEA 47 & FUFHE ¥H, FFTF, Gl
259 BA= A¥-E FAAFHA.

ol ¥e #ny FFEL duAAAY AEA R FEEAY AUREAMY 7t B
ghole} v BEo] folFuz FHd WA A FANY F = A= YARYEZ
o Ao2A £FF ALY JguE AYa 7=

5 2. ¥ MAE 4F ¥ £ B&E
5 2. 1. #F+3

TF F3 d9e F2 F3F HIETE R Y A& 293 sl A JAE §&
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3oz dg F4E R 9wt A AE TFE B AYTHEY A9 HFAA8S
37l A% AFAES A= AZoA SCUBAY 9dte dojd HE A8E F1g 4y
FAsto ng Evld 2T dTE 2 miY Jlei ZA E48F ol H¥ wiAd £AF ez
Edsts 3oz HFYE T4 MAYES HEAUY FHE F3E 2.

FFE Y7 9% A=A E AT B$-E F2 ZoBell ®lX9} sea water complete
HAE AHESAL BT H$= UYH Bennett's ¥R, ISP-4 ¥}=], Starch-casein KNO; ¥}
A, Chitin ¥MA5& A3t @A7A Baso] #4820 A 1 2 A4 v 9 ung
¥ TF5E FATY B o 2000 F, A9 AT A$ F 1,7009 F& FRFAY (Table
5-1). e ¥ AT Ro #F fdl FHFY TP FEYsa ok aga olEZRY
phospholipase, lipase, superoxide dismutase, haloperoxidase 59 #&&4 443t FAT €4
2 307 E4S AAHUD 2 B Table 5200 2ok :

53 #8844 AN 2 £ AA
5 3 L Phospholipase Al

Lipase™ 7l52#l, ol2s2s, Ed2d2adas #3ES Zujsd wgo) zas 3
ATPS 9] energy®°lt} NADHS} & electron donorS Y82 A3 Fixos og xax
Sol wa) A ¥ #7) Lol FEW 4 ANVYA (sterospecificity)& XL o} ALo
2328 A$ae P4oly enanithiomerd 5ol Wol o]4Hw Utk AAZ B chiral $EE
o] $% 79 enanithiomer %o] X 8o 8§37 wtdl9 enanithiomers EH7F YAY AA=
£4¢ Yge ZA$E 319 enaithiomerSol Ae Ux FEY 427 HA 4
enanithiomers] H# 422 dAsL Yo A P A oAE =3 TR
enanithiomer& HdHo2 gt olaigel AL YAF 54 enanithiomers HAHo2
2o dE Be kHo] Basth @A o|d¥ enanithiomerSs ¥4 HA, =8 lipased)
Agol Aze A5HLR NFHRL Ut Lipase: oloE 484, MRS FAASA A48
g3 3ok . - ~
Phospholipase Az & iel £79) AT} 25 BB 549 328 %5-&?@an 3l
2 sn-2 99 AL TASAY AAR A2E ANAS Ao ALHE §4Y KA
t} (Hosokawa ét al, 1993). °13A sn-2 X9 YL AAY A2 (lysophospholipid)=
A4 249 #3424 A7 ¥& Bolid sn-2 Aol arachidonic acid® 23 Y& X
9 A% & x20) 2ete] 28 arachidonic acid7} eicosancid?n FASE ALHY =HEA
24 2 Fa4e) wh ’ -

e FPAoT ARBYA, AA, LFAY, EB EE vitamineolt A9 LWAS
o 7B 242N 1 $EE/ Bu ged 9w ATosuy AP EeHA Pue FHY
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Table 5-1. Isolation of marine bacteria and actinomycete from Marine environments.

Date Sampling site Actinomycete Bacteria
19944 Sari 12 56
19945 Yellow-sea 77 130
East sea 145 275
1995.3 Choomoon]Jin 280
Sokcho 240
1995.4. South Sea 107 260
East sea 256
19%.5. Sokcho 170
1995.7 Antartic 11 158
Aengang Bay 35 124
Keoge island 21 127
1995.3-8 ChoongMoo 11 120
KwangYang Bay 47 134
Pacific Deep sea 85 132
19959 Baek-do area 207 568

Baek-do

19%.10 (solanderia secunda) 320
1995.10 Sari 130 167
East sea sediment 157 58
19%.10 ChoomoonJin 210
1995.10 Southeast sea sediment 9 121
YouSoo Bay 145
1995.12 TongYoung 173 88
CheJoo island 171 277
1996.2 Suguipo 127
1996.4. Eastsea dumping site 137 35
1996.6. DaeBoo island 162 156
1996.9. Eastsea dumping site 84 35
Asan Bay 11 59
1996.10. SapKyo 32 33
1996.12. Yellow Sea 116 157
Total strains 2027 5023
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Table 5-2. Screening results for novel enzymes and antibiotic activities.

#8284 A | FAZ | 297 #F LI
Phospholipase A 236 252 12 12%%;3 7;11]3;3
lipase 319 24
SOD 270 | 5 2% AA 8=
Haloperoxidase 2 1 AAZ
Agarse 7 2
antibacterial activity 8 120 8
antifungal activity 5 474 5 2 & BYAAS

A &HdA 2 Fagel At AR 7HF diFoez ASHI e AWale A4 WL
Colgate Emery Method?t BEl$E 33 Z42ages Be duxg ez ¥ Bed
AAgE FAEL Aol EAZ Ha Ao ol dAY FAE $YPo2 dFHIL de Ao
A7te¢EH EaQ lipase o439 AWoz Ry AW AAs WyPdd #8 lipase
9 QAo EA vAEY F8AG°] ZFRHL Yot Hol e lipaseF ¥ AA S AgdH=
AE} lipaseE AAMsE vlAYE o AAE biocatalyst® AHESld AWozRE ALAHoR 3
FAE s T A7 gldh

53 f7l18viel AEs A TFE o183} {71805 899 2-phase F=I}ANA ZFF
& wgste AL lipaseWt§&F AL AEQA AR2H glycerold 4 #718ul3 3 49
o2 FFANA 48 AEY AP 4§ oA ofgE T EAde 8493
02 HolEoT glycerole T FFEAE FFH] A9 ARYT € FHE 4Ad ¥
< FE2 qudd 48 SSAACd. WA EeE dFE9 lipased FFE isooctane,
toluened #7148 (up to 20 B)NXNE AF 7Heduz oz #7]8&w:48 99 2-phase
FEIAA dut Agoz iy AP Al {&3H AHEBolT. EEE dEF 9@
HA g 9 At HF i 2304 dF 477 £95 2 Ao

Strain #161¢] 73$- PL-plated] 9|3 prescreening (Fig. 5-1)% GC analysis (Fig. 5-2)&
AF PLA A4 #52 €9 sH0on culture brothd] ¢J&lA 7129 PLPC 2%E feH:
fatty acid sn-1 3 sn-2 91X APike] BF HEHALY sn-1 94X AR sn-2 AP
A 2o ozt (20 %) ®Wel A2HUT. 9714 phospholipase A19] 7Hed 3 #7 Avt lipase7}
E¥H0] & 7HsAe) R#HAY. Y BANEAILE 20 Eoldz2 &Y S sn-1 AL
o] Aiko] 4 wjo] @ At EFo| wa} sn-2 $IAS) A Pite o]Fo] Yoy Aoz Alw
g
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B 759 ujddd ¥FHolE extracellular phospholipaset 0.2 um membraneo. 2 cell&
AAG FA t}A] ultrafiltration (MWCO; 30 kD)ol 9 & 5%, DG-10 desalting columno] 3%
buffer 2# 3} High-Q anion exchange coumn chromatography ZL8]3l Sephadex G-200 gel
filtration®] 93 A FAL F8H & 128 %, purification fold 12812 AA3}Ac} (Table
5-2). Extracellular enzyme®] 7% cellular enzyme®l] ¥]dte] 1 o] w3 B3] AlZko] ®ol
285E FFFAAAM &4 2 AR Mo FE&o WA dEyd. ay
extracellular enzyme€ @Y 79 FF& WIdAAS 3F 2 F77 BA de=z A ¥
g wjgo] &HE FHol Aok AR B HLe 3¢ HA extracellular enzyme F &
phospholipase A9] ¥%F& A9 30 % ol40] = AR AIREY.

Table 5-3. Purification of PLA; produced by B161 strain.

Specifi
o Total activity | Total protein| T 'C | Yield | Purification
Purification step activity
V) (mg) (%) fold
(U/mg)
culture broth 3270 140 23.4 100 1
Ultrafiltration 2455 675 . 36.4 75.1 16
(PM30)
EX 1450 12.7 114.2 443 49
(High-Q) ) ' ’ ’
Gel filtration ‘
420 15 280.0 128 12.
(Sepadex G-200) 0

5. 3. 2. Superoxide dismutase

Superoxide radical anion (Oz-)& E2} 4k4 9] F9 HAFqA e F EZZ A4A
el AstAu G4Ae 4L U 2 A ugYo] € 54 AL AN ERH.
ALEEE e ZE 4B 993 dAAAAA A4HE db9 84 4L EFE
g Zay sty AYL 23 Y. o]5L AstAHu$ (oxidation chain reaction)e)
initiatord ¥%t ole}l AAJE ZuE fY AWFHoE YA EAEH} T2 ¢&3
o A FF LA o) E Role}l A2 50 #He]l 1xHI Y& k3 P E 4
o] Sz Stk ol U@ Po] r)|Fez APANolE superoxide dismutase (SOD),
glutathione peroxidase, catalase 59 #4t8t A4 g0 EAstd ol ¢ FHYM4: EAL AAS
= 7]%°] 3t} Superoxide dismutase (SOD)E #A A&7 1 /M9 AAE ol FYE
superoxide anion (Oz~)& AASE WS F£YP3}t= 54224 42 5Fo2 AYPYLE #A3%:
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AEES AAUAMN HaFHo2 @A active oxygen radical E& AAsHE AA Wol AA
9 ﬂ%ﬂ“—} (Oyazagui, 1980). & o}dle} Zo] 2 £2}9) superoxide aniong 4t4$} #HA4EF4
2 M@ (dismutation)A]# superoxide anion?] E4& FAAE FHE& B

20, +2H - > Hi: + O

B &&E active sited] SAsE A 4 F49 FHA W Mn-SOD, Fe-SOD,
CwWZN-SOD 5 3 $72 E754 A9 Afde l3“7}]1 Mn-SOD Y Fe-SODE& zta oy
d9H o2 CwIN-SODE Zi Y& A$E BAS L itk CWZN-SODE F2 AHPEA
BAHA Qo] o)A YARY FHYRAE AFsed FLE Avtels A Fa o
Biae 484& Steptococcus lactis$t Z& A4 AAZ FAFY Ao ol&H= A
T uAEQdY o]5& Mn-SODE AAsnz fAFY 48 34 2 7154 Asieges &9
dA ArgAle] BAL Eaden SODY AW 48t (FHA)E AA}E 715 o&4F AA ¥
2814 (antioxidant)2A4 9] §-87154L 1975 d Michelsonso] & 53§ 33t AAE F
e33R, ARV AH AAA, FANY, F9%, &, IxRTY I8 & ArsFdLe2NE FE
& @3 g oY E AFAL BT gid orHE BFY ART £9 JAFAY I
REZE A% AFE A/MAZ 2 o8 HH7 Yol g Y nAPERZRE e AAHG 2
EQE ZASI A2E A77154 AA&AZA AEEr] A 718 A5 E vpddy,

5. 3. 2. 1. Selection of Strains

29NFEE 1200 73 SAETH 4348 FE9} 4446 FF7 M =& B B o858
4 29 AA dyez AR Crude extract A A o]&L Z4Z 3.1 unit®} 3.3 units)
& SOD ¥4¢ yeT

5. 3. 2. 2. Selection of Media

45 WA H4E 93] ZoBel, Sea water complete, 75 % sea water LB A5 & A4
9 A7 a9 #FAF SOD AL FAHE growth curved 73 @3} Sea water complete’t
A 4@ AL welA o8 F WY WAZ ALHAT (Fig. 5-3). o1t $Ao] ¥ SODE
cell masso] wet 2 §ko] ulal gt F7hsts Y4 B9lon stationary phased] E€std |
£3) @Ao] ol AL Bgdh old wa LN AR FFIAFY e 27
stationary phaseolA] % 3t5ith.

5 3.2 3, Optimal condition for Cell Mass
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SODE &4 A2 radical& AASE AF Aiolmz B FF9 &9 AT SODEF
S FTUANZ FFHoR o s A& (37]) BY A8 A wgste] A3 SODY IS
Bjasiich. 283 ALEgte] L A SODY #Fe] F7hstdlct (Fig. 5-4)

5. 3. 2. 4. §¥AHT B34BE¥-¥ SODY AA

B348 #F2%H SODE #38 AAdATG. £ e FAE s4(F)Y ez 3 AdFa}
B33 3lE Biologic Protein purification system (BioRad, USA, FPLC, Fast Protein Liquid
Chromatography)& Al839 &2& 3o o] FANA & TN P& SODY £4
B S Ao

TAE 25 liter jar fermentor& ©]-83te] SWC siAdjA WY d3 wjF 20 XD J
e E48AHSEE BYow o] e 4L 125 Unit/ml, 283 AZX FAFEL 427 g/literddth
(Fig. 5-5). °] &3 & centifugation® 2 3]43l¢ ultrasonicator® £33t Y& Xasdogn
E] 35-75 % ammonium sulfate precipitation, Bio~Scal Q ion exchange chromatography (Fig.
5-6), Superose 12HR gel filtration chromatography (Fig. 5-7), Mono-P cation exchange
chromatography (Fig. 5-8), 2 2 Superose 12HR gel filtration chromatography (Fig. 5-9)& o]
43t & 09 %, FAX 2304 ¥e] FAY SODE YUt

AA € SOD9 A71%49%25} 380 kD# 224 kDA 2 /9 bandE FAY AN LW (Fig.
5-10) °]& YAl HPLC& ©]& % gel filtration chromatography® 4% 23} 112 kDejA @Y
protein peak’} WEhE Aoz Hol & SODE 380 kD3 224 kD9 BAFE e 4 A9
subunit® 2 T4 @ tetramerZ FAHJUT (Fig. 5-11). FAH4AH 37348 BAEE Table
54914 A

5. 3. 2. 5. YAT B4d62 =5 SOD9 AA)

TAE SWC Wi el A wfFd F g 20 AlZko] A Hule) RARHYES BYon o] o
9 ®4e 125 Uniml, 233 dx FAFE 427 gliterslct (Fig. 5-10). o ZA&
centifugation® 2 3439 ultrasonicator® #Hd P& ZFANqoZRE 3575 %
ammonium sulfate precipitation, DEAE-Sephadx A-25 ion exchange chromatography, Sephadex
G-200 gel filtration chromatography, High-Q anion exchange chromatography& o] &3lq &
76 %, BA X 916 el AAE SODE AUt (Table 5-5).

A€ SOD9 A719% 2% 43 kD 30 kDA 2 /1¢] bandg Y 4 UL )&
YAl HPLCE °]-8% gel filtration chromatography® 3% 23} 75 kDA €< protein peak
7} el 202 Rol ¥ SODE 43 kD3 30 kD9 B3 2t= 2 719 subunito 2 FAR
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heterodimer2 A=A},

Table 5-4. Purification of SOD produced by B348 strain.

e
o Total activity | Total protein| “*C° | Yield | Purification
Purification step activity
o) (mg) (%) fold
(U/mg)
cell extract 10320 735 136.4 100 1
4 :
7 % ammonium | o0, 423 1553 | 637 11
sulfate ppt
1st IEX 3199.4 17 1932 31 142
(Bio-Scale Q)
1st Gel fileration | ) o) o 034 43869 | 145 322
(Superose 12HR)
2nd IEX 560.3 0.05 11200 54 821
(Mono P)
2nd Gel filtration 90 0.003 314333 | 09 230.4
(Superose 12HR)

Table 5-5. Purification of SOD produced by Marine bacterium B446.

L Total | Total | Specific | i | purification
Purification step protein activity acitivity
. (%) fold
(mg) (unit) (U/mg)
Cell lysis 1235 2262 183 100 1
—_ [+) 3
35715 % ammonium | oo | 1034 487 457 27
sulfate ppt
DEAE-Sephadex 234 480 205 21.2 11.2
Sephadex G-200 432 252 583 11.1 319
High-Q 10.2 171 1676 76 91.6

AS pptt Ammonium sulfate (35 - 75 %) precipitation and desalting.
IEX: Ion Exchange column chromatography (High Q %)
GF: Gel filtration (Sephadex G-100 %)
Specific activity: Activity/Azo am
Total protein = Total volume X Azgomm
Azemm =1 about 1 mg/ml protein
Total activity = Total volume X activity of aliquot
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5. 3. 2. 6. AT B446oA £ ¥ SOD9 E4A
7}. Effects of some parameters on SOD activity

S FAT B46oA Eeld SODS §4E 271938t ¥ R pHel 4% Y=o o
@ 9% (Table 5-6, 5-7), WI¥SE R pH =AM ¢AA (Table 5-8, 5-9), 4 ion9
& (Table 5-10), §4 ion chealatord] EDTA®] 9% (Table 5-11), 2 ALuAle] J&S
0} X NaNj, H:0;, NaF, NaCN 59 49%8% (Table 5-12)& I.'xl%ﬁ}ﬂq. £ Aie 35 °C, pH
8olA HF AL B Follded AP L ulLF wo} 35 CAME 24 AT A9 RE &
ol AP E EFUNY. E pHAAY A3HL pH 844 HAUerRtt 40129 FedA
Fe(ID$ Mg(ID9l A4 Hie 84& F7/MJe AE¢E 2309 o3 Fed AS S
T334 Yelyd Fe-SODE FASAY. 28y Mn(IDY Cu(lD:= &£49 ¥HE& 1 mM FX9)
XE A A3 At Z2HE EAY. 5 |29 chealatordd EDTAY] A4+ Be 5%
A chealation AFHRY AAFAHZA o] AX 10 mMZAAE As 4 dA 4y
ZAE538 1994 50 mMoAY FENME AHPSL HAY NaNe= v]$ #83 i
#& BEPew H:0:9% NaCN 94] 10 mMoA EAYPEE 50 % FaAHT. 23 NaFdl
g&AE 38 A2FAYol F/e ZIAU veERth. Mn-SOD9) inducer2 Y3 AYE
methyl viologen®] Q&L n|H)d A 2318 10 nM°ﬂ*‘]% cell growthe] A @ o] 2A et
o} (Table 5-13).

Table 5-6. Effect of temperature on the SOD Activity.

[Asso ml ™
Temperature SOD activity

15°C 33
% °C 47
35 °C 553

45 °C 427
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Table 5-7. Effect of pH (pH 4 - 10) on the SOD Activity.

pH 4 and pH 5 : Acetate buffer (50 mM)
pH 6 and pH 7 : Phosphate buffer (50 mM)
pH 8 and pH 9 : TrisHCI buffer (50 mM)
pH 10 : Carbonate buffer (50 mM)

SOD activity [Asz mal

20 ul 50 ul 100 ul (SOD)
pH 4 081 145 173
pH 5 148 15 2
pH 6 1.61 24 25
pH 7 132 1.68 23
pH 8 249 2.68 42
pH 9 248 2.03 3.05
pH 10 1.02 1.05 143

Table 5-8. Effect of temperature on the SOD stability.

incubation of 0.1 ml SOD in 1 ml of 50 mM Tris.HCl (pH 8.0) at various temperatures for
24 hrs. and then assay in standard condition.

Remaining Activity of SOD after 24 hr

[Ast ol
4°C 6
15 °C 22
%5 °C 13
3% °C 03
45 °C 0
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Table 5-9. Effect of pH (pH 4 - 10) on the SOD Stability.

Incubation of enzyme in buffers of various pH for 24 hrs. and then exchange the buffer to 50
mM TrisHC] (pH 80) and assay in standard condition.

Remaining SOD activity after 24 hrs

pH [As mal ™
pH 4 0.93
pH 5 0.74
pH 6 04
pH 7 0.12
pH 8 0.58
pH 9 04

pH 10 023

Table 5-10. Effect of some divalent Metal ion on the activity of SOD.

[Asso om] ™
1 mM 10 mM 50 mM
FeSOq, 2.7 4 125
MgCl, 3 323 379
MnCls, no reaction
CuClp no reaction

Table 5-11. Effect of EDTA on the activity of SOD.

[As0 weal

1 mM 10 mM 50 mM

EDTA 384 417 5.16
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Table 5-12. Effect of potential inhibitors on the activity of SOD.

[As0 nml™
1 mM 10 mM 50 mM
KCN 45 357 3
NaF 4.2 53 45
H0: 37 2 027
NaNNjs no reaction

Table 5-13. Effect of SOD inducer, Methyl viologen.

Methyl viologen [As3onm] /As60 nm Ass0 nm
0 3.2 17
1 31 16
10 3.2 14

After measure Asgmm, harvest cell from 10 ml of media, sonicate the cell paste with lysis
buffer, centrifuge to remove cell debris and measure the activity.

5 4. 484y

541 TF &7 R R&

TFEEYE Y HINE N2 SCUBAR AL FA 2-3 g A=Y AN&EE FH3d 9%
9 €& B7]€ AAN AT /HAE °183q Hddo] 05 cm °FE AA AE A 1 mle
d7E e et gAAgE AU, olF v Evld B9 ¥A 01 ml A Jsta =
) A AFe] YL WA AEHAS. HA HA LY 4= BFE 50 ml conical tube
of do} 42 Wt AU
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ZFE AHEE R

1. Bennet ‘s
2g Glucose
2g peptone

lg Malto extract
lg Yeast extract
Agar 20 g/liter
Aged sea Water

PH 7.2

2. Starch Casein KNO;

18 g  starch
10g KNOs
2g K2HPO4
2g NaCl

03 g casein

0.05 g MgSO.7H:0

002 g CaCOs

0.01 g FeSO04.7H0

Agar 18 g/liter

Aged sea Water 70% (PH 7.0)

3. Chtin
4g chitin
07g KzHPO4
05 g MgSO047H:0
03 g KH2PO4
001 g FeSO04.7H0
1 mg MnCL4HO
0.1 mg ZnSO04.7THO
Agar 20 g/liter
Aged sea Water 70% (PH 8.0)
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4, M3-1
0.732 g NaHPO4
0.466 g KH2PO4
029 g NaCl
02 g Sodium propionate
Olg MgSO4
002 g CaCOs
001 g KNOs
0.2 mg FeSO4.7H:0
0.18 mg ZNSO4.7H:0
0.02 mg MnS0.4H20
Cycloheximide solution 10mé/liter
Thiamin.HCI solution  10mé/liter
Agar 18 g/liter
Aged sea water 70 % (PH 7.0)

5 M3-II
0.732 g NasHPO4
0.466 g KHoPO4
029 g NaCl
01lg KNO3
01g MgSO4.THO
002 g CaCOs
0.1 g Sodium propionate
40 mg  Thiamine HCl
02 mg FeS04.7H:0
0.18 mg ZnSO4
002 mg MnSO4
Cycloheximide solution 10mé/liter
Thiamine.HCl solution 10mé/liter
Agar 18 g/liter
Aged sea water 70% (PH 7.0)
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6. ZoBell ¥ A];
5 g peptone,
1 g yeast extract,
Agar 15 g/liter
Aged Sea Water 50 % (pH 7.0).

7. Sea Water Complete media
5 g Bacto triptone,
3 g Yeast extract
3 ml Glycerol
Agar 15 gAiter
Aged Sea Water 75 % (pH 7.0)

B4 4 A¥ES K¢o= o A P ARG 540 de A2 1Y v
HFH TY FH €5 AEE YHHES AT A$ 2 4T 25 °C M ada YuF
¥ 7 43 3B CAAN uFH F &5 & s

BEdaE ARE, 445, U4E, AAE, HiEs 93 498 3oz Sdd NG
< EYRA ok HYG HEAA ANz FF AFV7] 2A d9d9 NaE Yo NFAT
3 FAE & A FPRNLH HE FFE glycerold 20 % ¥HH AT 5o Vs
o F3t 70 = @Y.

5. 4. 2. Phospholipase A
5. 4. 2. 1. Phospholipase A A4t 24
7}. Screening with plate containing phospholipid

Phospholipase A A4t Z XL Phospholipase A FNHE AHAF 771 =
Phospholipase Az9] A4 ZHAd] FAAE& FUew <|YoE Phospholipase A1 %
Phospholipase C9] A4 AR = #7 #2133t} Soybean lechitine (Phosphatidyl choline)&
8 3% A NA clear zone (Halo)& A3t TF8 FAHLE AAsY LY e PP
4wt lipaseA 4t A3} FAs
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o) X = A3:
(A) 1 g Yeast extract, 1 g KHoPO;, 05 g MgS0a.7H0, 1 g (NH9)2SO4
15 g Agar per 05 liter of Aged Sea Water

(B) 100 mM CaClz solution in 0.5 liter Distilled water

(A), (B)& 121 °C 9]A 27} autoclave ¥F 50 °C AE2 A YE 10 g9 BFH soybean
lecithine (Sigma Co., 60 % phosphatidyl choline #)3# 5 g9 Taurocholic acidg 7}st3L
magnetic stirrer2 4-20)A FA3}A Aol 4o & T plated] ZH2 20 mIAEY EF 34 A}
433t

TF FFL 2TE IFANAE o839 2 plate B ¢ 50 FFE spot FHZ FFda
24 Nt S FF halod ¥4 FuY 27§ U2 FAsE A calipus§ o] €3 YA d
halo®] 271§ &3 At

. sigeF AE Vibrio harveyi M-17-& ©]-£ ¥ Bioluminescence assy

Phospholipase A 84k &Ade F2 ALLHE Wyo] W¥AY 59 942 w44 Ay
A& 3t QAA (F2 phosphatidyl choline =+ phosphatidyl ethanolamine)& 7]A 2 A}43}
o o]2RH ¥ Ha9 W¥ FH freEldE TAY FH 942 FAE AFAGAE vy agn)
Eagv 9 wygoez s1A} ¥t liquid scintillation counter& ©]§3t B Fate wyo)
71 BRAo2 AHEHI o ol felEE APad odte whgode] pHl WopAE= A
& o839 A& pH-Stat FA 5ol AMLEHT Aok, 28y pH-staty] A$ 2 AREs} 2
2 BA g3 HAY F9Y 94 AEYe 4959 of2 1 AL B FAUL 23 ¢
= dAolt

et E AFME A2o] HYLF AFE& o4 ¥ Phospholipase A; BHE EANYE
AEsA. o] FHE o] MY EF ATE ol 4st Ao AHEE FFE OF AF
Vibrio harveyi& nitrosoguanidine.2 EH/OIE FX A1A i QW] #F M-17 & A}
435t EFFE 4 1S U wild-typedt= B8 W& WA Gou AAES ZE g3
E (decanal %% tetradecanal)yt X¥4+% 9] myristic acid (14:0)8 A7IstA& A$ wild-type
FEe #e He de £33 AYxn Yok wEA sn-1 YAo] myristic acidg I Y=
phosphatidyl choline (sn-1 myristoyl sn-2 stearoyl phosphatidyl choline, MSPC, Sigma
Chemical co., USA)& 7|22 AH&3d W3 ZA #e¥ myristic acido] &3t 33 whg-o]
F=E =9 FEHE 29 4& F2l¥ myristic acid®] %] v ¥. M myristic acidd) F=
of @} 4o M7]& & standard curved AT (1 AAE BaA F=), ¢ 5 nMPH 10
uM7+A) 8] myristic acidlA FA JEFEE BPon olug & FEAME X Yo u
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St Wgol F5E F o)2RH Aaud {8 8 myristic acidd] ¥& AFYSF o
ole] wal 49 BAHEE ALEFU.

}. Gas chromatographic assay of Phospholipase A
Phospholipase activity assay &3

Phospholipase®] 87 ZAF= sn-1 palmytoyl sn-2 linoleoyl phosphatidyl choline (PLPC,
Sigma chemical co.)& 7122 AM23 2tk Chloroformd] 7122 100 mg/miE %9 5 $%9 5
% NaClZ 2 A3 F&3o FAARZFT 7129 82 Y48 2% 59 e F8 AP
(palmitic acid®} linoleic acid)& A|A3d3L 05 ml eppendorf tubed] 10 ul¥® £+t speed-vac
o2 solvent® AASHT -20 °CAlH BEst AT SolventZ MeOHE AHg¥ A%
enzymedl] 9@ transmethylation ¥H-&-o] 9|8] ct}9] Fatty acid methyl ester’} B4 Huz F
o) sjof ¥t o] B¢ bioluminescence reaction®] ¥ #4o]y} GCo| A& EMA false ¥
g & Utk B4 (cell& 71€ broth £ A #3¢ A8) 01 miE PLPC/} E9ile
05 ml eppendorf tubed] 7}&t3 2z} 10 w9 1 M TrisHCI buffer (pH 8.0), 0.5 M CaClz, 80
mM sodium deoxycholateE 7}§t ¥ vortex® &% F dry thermal block (Thermolyne Co.,
USA)E AH83te 37 °Cold 20 £ w3AAY. ¥EF 02 ml¥ chloroformMeOH = 1:1
solution® 2 ¥r-g-& FE5 I 1 £3F centrifugedtd T& EAW F FEF AL FFA & 1
ul WA GC (HP5890II plus)2 £4314th Al4¥ columns BA2AL ofgfs} 2t}

A4 column : HP-1 (053 mm X 2.5 meter), 10 meter 38 columne T8t 4 SE3HA A}
43tqom 9ol wetAE 1 meter Zol2 Ax3d AHEE = At ¥ column& AHEE 7
£ a2 &L Po)& 3)A boiling point’} ¥ fatty acidE transmethylation #4 glo] B4 & &4
Ak & 2HE B2 AP TREY 24 B4 L02E 2 resolution WEo) YA @
o

Gas chromatography ¥4 =a:

Injector Temperature 300 °C Injector A (split)
Detector Temperature 300 °C Detector B (FID)
Oven Temperature 150 °C - 180 °C | Gradient

Initial Temp. 150 °C

Initial time 1 min,

Final Temp. 180 °C

Final time 1 min,

Gradient rate 5 °C/Min.
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Purge OFF time 0 min, Splitless mode
Purge ON time - - 0.1 min, Split mode start
Total flow 25 ml/min.

Column flow 5 ml/min,

Split ratio 5

2}. Phospholipase A19] #32 A
1. Extracellular protein®) ¥&

£ culture broth& 75 % 9] (NH4)2SOs precipitation '8-& A &9 AP oy f49
BAEY FA0 A dA @993y (Ultrafiltration) & AH83ch. 2 literd w¥gS
MWCO 50,000 filter (Minikross lab system, Microgon, USA)| A 9& 3}¢% odzteis o)
d99 BHe vZT A} YBEFGN U@ $29 @AYo AEH & Ra: EAF)
50,000 ol3td& FAES Ao AFAE A MWCO 30,0009 filter (PM30, Amicon Co.,
USA)INA 5% A3 dFE9 (90 % o) a7 Ao o} A o] FAIRL 75 %
9] sea water& Z#¥ sea water complete B]Z0]E 2 jon exchange chromatography& 4=%) 3t
71 $184] Bio-Rad DG-10 desalting column& AH§3t] bufferd TrisHCI (50 mM, pH 80, 0.1
M NaCDo.2 mA st} '

2. Ion exchange column chromatography

TrisHCl (50 mM, pH 80, 0.1 M NaCDhe] *o}9lE= &4 %-& High-Q anion exchange
column (Bio-Rad Co., 5 ml bed volume)d) loading@¥ o1& 01 M*E 1 M | NaCl& ¥#&
TrisHCI (50 mM, pH 8.0) buffer2 elution A}#©}. Elution®+= protein®& UA-6 UV monitor
(ISCO, USA, with 254 nm filter)2 Z&3 A2 2 A 3 /19 protein peakE B Qo9 05-0.7
M NaCl XA Y42+ peako] A phospholipase &4 H&HU}. Z fractions] &4 AN
£ PLPC tj4l¢] dimyristoyl PCE 7142 A3kl V. harveyi M-17 25§ 0|48 ¥% g
2.2 Camera luminometer& ©]839 £33t o] UL ZE column chromatography
A9 fractions] HEE SR ASHNEH GC analysisel ¥Iste] AztH xgg =
Aok Qo

3. Gel filtration chromatography
g4 288 %ol tA] MWCO 30,000 filter2 ultrafiltrationdl s ¥F o]F Sephadex

G-200 column (2 X 95 cm)®l loading3t] TrisHCI (50 mM, pH 80, 0.1 M NaCDZ elutions}
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At} (flow rate = 12 mi/hr). Elutions = protein® UA-6 UV monitor (254 nm filter, ISCO,
USA)Z Ha&stgen 2 719 protein peakE ¥.%9.2™ major peako] A phospholipase &4} 2
&5A4.

4. Native gel electrophoresis

Novex precasted gel (8 %, 8 cm X 8 cm X 1 mm)2 A83}9] native gel electrophoresis
g $9399% 324 2xFL 42000 F X9 soybean lechithine platec]A] halo® ¥A3te
oA A9 EAE US4

Native gel sample buffer (Tris~Glycine, 2 X)

1.5 M TisHCI (pH 8.8) 40 ml
0.1 % Bromophenol blue 05 ml
Glycerol ' 20 ml

D.W. to 10.0 ml

Native gel running buffer (10 X)

Tris base 22g @9g
Glycine 144 g (144 g
DW. to 1 liter (to 100 ml)

1 X running buffer should be pH 8.3.
5. 4. 3. Superoxide dismutase
5. 4. 3. 1. Superoxide Dismutase A4t #5F A

7}. Screening method

Agar plate 4o]A NBT-g 44

Agar plate@d 10 718} W4 FFE A& 9d Y2 FFFE T FHo] FHHAE W
Whatman #1 filter& ©]§3t] AZE replica? A& HolX TAE filterpaper2 §7|31 °1&
05 ml9] lysozyme solution (1 mg/ml)& FFAIA 08I HSAA T AxYE Ad. o
Al CHCs 712 X319 desiccatorol A 30 #£3F A3 MEetg & o wea} 2-33
A Holx BPE W XY EAE $2AUS ol filter paperd w12 SHIF plate Ul
9] 1% buffer (50 mM phosphate buffer, 0.1 mM EDTA, 1 % agar, pH 7.5)] 3 A3} &8 ¥
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of £4% AEW EAES 1Y buffer2 °|F Atk 7] W$ 89 (055 mM NBT, 66
uM riboflavin, 0.1 % TEMED, 50 mM phosphate buffer, 0.1 mM EDTA, 1 % agar, pH 7.5%&
£ agarg§ H9UH 550CZ AYUF 15 mAS &4 T4 d¥ platedld] R 4L, 4444 3
At B¢ B NUF PPl Ho ¢ e FE¥T. NBTS superoxide anion ZH9] &
o o9& & FE49] monoformazan®] FAPHI SOD activityE R QA= TG HAAM=
olg @ BMo] FEHA ¢o} WEHE wPos vehA ok o ¥ FHOEZ plateZF-H 1
2} screening@ F AWE TFES dFL22 2 3 Aol Eoji

U B284% 544

g8 Az

Solution I : 10 uM of FMN (5 mM stock solutiond}A] FA] gEo] &Yt}
5 mM Hydroxyl amine (NH2OH) (1 M solution®]] )
in 25 mM TrisHC! buffer (pH 80, 1 mM EDTA).

Solution II: sulfanilic acid &< (20 mM)
1.7 g of sulfanilic acid in 375 ml9 B¢ FFFd HAF Y222 A7 o7]d] 125 mi9
acetic acidg 7}5t9 H9& 500 mi2 @&t} Acetic acidd FEE 42 ME AHAYY.

Solution II : naphthyl amine €<} (7 mM)

05 g9 naphthyl amine® 100 mi9) #E FFF Y =AF F202 23HA 7]d) 125 ml
9] acetic acid& 713t3 oA FFH4E 500 mlE HHE L&) Acetic acid?] FEE 42 M2
27459t} Naphthyl amine ¥¢ E22 F3HR Jonz Agd ZEYE FAF 7o
o}

Sea water complete-agar A o]A wFd A4 dd FTFES loopE FHOA o 50 mgH
=9 #AE 15 ml eppendorf tubed] Wi -20 °ColA] 2 3 4 % cell walld %3} A2
% o)7)9) lysis buffer (10 mM phosphate buffer, pH 7.0, 10 mM EDTA) 05 mi& 7}8< cold
chamber (4 °C)dlA} 3027+ uk8te osmotic lysise]l €3t cell wall¥# membrane® 3333
f4E8 (12,000 rpm, 5 min, <Y microcentrifuge H-12)3t4] cell debris& AA} HA7F =
oh}e 43dg @4 oy mAgoz AMESY. o] cell extract& 7z 0.1 mi& FH3sk 96
well microplate®] z wellel 7}sta 0.1 mie] @39 1§ 718t PFF3AA 20 £ &g A
1% wrgd 11 o Mg 44 01 mA 7189 540 nm optic filter& 3 F}microplate reader

(BioRad co. model 3550)& ©l83td ¥FE& 543 controld vjEde] FFE7L F4E Al
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BE 4394

- E&8AL Glass test tube (7.5 X 12)o] £49Q 01 miE ¥x 9714 0.5 mli9) Solution I
& 78k 2 AoEF 25 °C oA BT o W Ho| 25 B} WA@Y} 7)o} AF 1 ml
4 9] Solution I % Solution I & 7}8t9 20 BF spectrophotometer (Milton-Roy MR-3000,
Baushroam Co., USA)& ©183% 530 nmolA FBEE 2AMET F357 ¥& 42 SOD &
Aol ZEe ouigic}, ' :

g deE g 2.

()’ FMN + EDTA + O + light ——> Of
(2 NHOH + O + H+ -—> NHOH + H,O,
3 NHOH + Oy --—> NO; + H0

W-3(1)ol- FMNe] EDTAE electron donor ©]83te] photochemical - reductiono] ]3]
FMNH.2 @53 ©vA] Jbast . w83te] FMNH-4a-hydroperoxideS - 848 £ o
hydroperoxide®] 39 €3} superoxide radicalol ¥4 @t} o]2A) P A superoxide radical
°| hydroxyl amines} %839 NHOHE #4s=dl (%<& 2) SODE superoxide ‘radical&
quenchingdte] o] - #}Q& A3t nitrites] P& W&ok o2 YA nitrites= 4 =
)M sulfanilic acid® ¥-§3te] diazo HFEL Y52 o)A o] thA] naphthyl aminedt ¥H-&3}
o 530 nmA A Hdl FFAE Hole A Y2 YY)

€ ¥4 =zPAAN SOD HEAZAYEY E9e B assay $Hol 919 wrg1)ojAt
photochemical reaction®] 2% ¥A¥ superoxide anion®] NH:O0H%9) #8-8 AAH oz A&
3= @4 °l=2 Michaelis-Menten 4 oA competitive' inhibition®] pattern] w& ’e}ﬂ' JAE
Holmz . - , ,

SOD activity = [Assmm (sample)]” - [Asonm (control)]_1

L2 FASRAD oo wEYd EFE T4 ¥ activityZt 7 A Mol 714 curved BTG
(Fig. 12).

. SOD9] AA

1. Cell harvest
Late exponential phasedl =% #58 02 um pore size®) tangential flow filter (3,500

cm’ surface, Microgon Co, USA)E ©o]&&d] 2 liters %2171 High speed centrifuge
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(Vision Science Co., Korea)2 8,000 rpmolA 20 £7F QA& ety #AME 854

2. Cell Lysis with sonication (1 min)

100 gAEY FAE 9LF oq7ld 1 4 °CE AHE 900mle lysis buffer (6 mM
phosphate buffer, 10 mM EDTA, pH 7.00& 7}st9 cold roomolA] 1 AlZHEQ myk A},
AxsiE Bt G443 795t 2SHEH7E o8] A& T2 FEHNA 1 23 2
S3E Jhsta 1 £33 I AJE AL 5 3 HEIY. AXY FEES EYsia gad A
¥ 328718 AAS7INA 10,000 rpm A 30 £33 Q4 EHS 54 A

3. (NH4)2SO4 precipitation (35 % - 75 %) and Desalting.

Ammonium sulfate$X% 35 %% 75 % Aloldl IFAE JAEE 55 o]lF 20 mig)
50 mM TrisHCI buffer (pH 8.0)9] %<9 % DG-10 desalting column® 2 ammonium sulfateZ A}
As9 e

4, Ton exchange chromatography (DEAE-Sephadex A-25)

°]& DEAE-Sephadex column (25 cm x 30 cm)ol 7}83 column® 100 ml9) L&
buffer® AojEct. 9714 01 MeA 08 M7A NaCl F=7¥HE A= 50 mM TrisHCL
buffer (pH 8.0)2 columng& &&AIA 5 mi¥ E£#3ld SODEAHEE Rolt £49& 39
Ultrfiltration (Amicon stirred cell, 50 ml capacity, with PM30 membrane filter)3t} 5 mlZ ¥
3.

5. Gel filtration chromatography (Sephadex G-200)
o] Sephadex G-200 column (25 cm x 95 cm)9l 7}8t3 columng 0.1 M NaCle ¥ &3
50 mM phosphate buffer (pH 7.0)2 €& AZAd (Flow rate = 10-12 ml/hr) .

6. Second Ion exchange chromatography (High-Q cartridge)

g4 BYE& =ol Ultfiltration (Amicon stirred cell, 50 ml capacity, with PM30
membrane filter)3te] 5 ml2 ¥%3 3 o]F High-Q cartridge (Bio-Rad Co., 5 ml capacity)l
7kt 0.1 MelA 08 M7tA NaCl =7 ul& ¥4sE= 50 mM TrisHCI buffer (pH 8.0)2
coumng &&AA 5 ml¥ EFs9 SODEHEE Holt &9E& 2439 Ulfiltration
(Amicon stirred cell, 50 ml capacity, with PM30 membrane filter)3td 5 ml& ¥ %3} ol&
t}A] Microcon ultrfiltration centrifugal filter (Centricon 30, Amicon Co., USA)Z 50 ul2 &3
sttt

7. Native gel electrophoresis (dual staining)
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Native gel electrophoresis®] £ PLA1# Y& 94& prescreeningl AH8-¥ NBT
staining method& A}&-3te] SOD band& &4t
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Growth Curves of B446 strain

2 2
1.8+ 1.8
1.6+ 1.6
1.4 1.4
—
3
© 1.2 1.2
<
@ 11 -1
©
b=
= 0.84 -0.8
[0
(&
0.6- [_-i-z;;aeu =18 —+swe | L 0.6
0.4+ -0.4
0.2 0.2
c 1 = 1 T T ' 1 1 1 L) L) 1 1 ] T o

0 5 10
Incubation time (hr)

Fig. 5-3. Growth curve of B446 strain in LB, ZoBell, and SWC for the

selection of media.

—266 —



Effect of Oxygen tension
(ABB0Nm, €OD on S/V) 1.7 18

0.22 - - /5?4
-
0.2 4

' v i
0.18 : / 85

Q i / E
-5 o016 3 5
3 2
3 0.14

O o o5 =
e e pd &
5 012 2
3 o1 d (/ 1o 2
@ — S

P |
0.08

, 1.5
0.06 a’/i :

0.04 1
0 0.5 1 1.5 2 25 3

Surface/Volume (1/cm)
—a— Cell mass (A660nm) —+— SOD per cell

Fig. 5-4. Effects of oxygen tension for the growth and SOD activity of B446.
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‘Cell mass (gDCWIL)
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Fig. 5-5. The ﬁme course of cell mass‘and SOD activity in 2.0 liter jar

fermentor using SWC média
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Absorbance at 280nm

Absorbance at 280nm

©c5 88888

0 10 20 30 50
Fraction
— Abs. (280nm) —=—SOD  ------ Gradient

SOD activity (U/mL)
NaCl gradient (%)

Flg 5-6. Bio-Scal Q ion exchange chromatography of B348 SOD.

o 10 20

30

Fraction

40

——Abs. (280nm)

—-SO0D

SOD activity (U/mL)

Fig. 5-7. Superose 12HR gel filtration chromatography of B348 SOD.
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Flg 5-8. Mono;P cation éxchange ‘chromatography of B348 SOD.
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Fig. 5-9. Second Superose 12HR gel filtration chromatography of B348 SOD.
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Fig. 5-10. SDS-PAGE of purified SOD and molecular weight determination
showing 380 kD and 22.4 kD band.
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Fig. 5-11. Chromatogram of SOD by HPLC gel filtration chromatography.
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SOD activity (Measured)

Linear relationship of SOD assay

[SOD included] (ul)

Fig. 5-12. Standard curve for Absorbance at 530 nm versus enzyme amount.
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A6F AABRAE 24 AATS
6.1 A &

APz SAAAE 2 T A7t e gu] dFoly I WL Xgs}a Jen
2 g AFAEE /5 ¢ e 49 N2E ¥ F FFY AUy ¥4 2 2AH
ol 49 UFuz AYE NEE /I & B 7Y AE8ANE AEY AAA 2
U3 € @A I g2 dFAE YEd2 ¥F 79 A AQ AA), dg &
o] ggolvt ERFHE EaAH HY AAFES 758 Fu A BEHF o2 FFNEE A
28 ZA4%AY 3 SlE ¥l o] A FEE AHUEAH AN AA aAE 5AF)g
A FEFHE AN dy AgEe] 234 A3 dAeR & FHol e A2 A=Y F$ 4T
7Hede "S- =d 499 758 AYUBAE A4 AAE de M 944 dFEAE
SES &7]9 EA& @Y 3V WEeld. 2y B AN AAsL o)n] oA F
ZHol 71FHR e BS, dF Y @& cancer cell lined A AE 549 &2HFL
AHEE S o] L MY ATFAEC] oln ¢AY EAL A EAJYAY A= a8
o] AXKYE dAY ANPAed adz g&ste AAE 2y 4. o] A$E #F NCI
(National Cancer institute)s 3 Zo] ¥ F7F9 A AAE 758 ¥ FolA A4 dy
NEE o] ZE HM AAd A AR N3 HIHE YL FollE 49 Total search
o WY& AME3toopdT. & o] WHE Be v &3} Qo) AR s AF 2§FFOl 4
A AHEE Fve giol 2R3Fo Fgo.

2y FEW FE A4 2 F= 5] PHE AT 2FY B E @A 49%
e ZE A BAL A4 g3 FHHAYE (RTE KAHZH)TES B9 714359
AT F29 el Y& A9 43 Fe Al agln I3 dutFHola & F Aol A
9] 4o ¥& 7|E AL €499 FAAAE WSt FPH ojd gE AA dAld F
2% EF RAE targeto2 MRS olEd dF A AAEFE EA3: target oriented
screening= ¥ 3= Aol o AFHI JFHI e A2 AAFA FAelt. & Q3=
olo] uwel NMRY 2% FZ2EA L KeyZ 3 Brine shrimp lethality activity % antifungel
- activityE gwt del@doem FE£E3 old rEo] phospholipase Az inhibition, DNA ¥ RNA
cleavage activity, Reverse transcriptase inhibition, antioxidant activity 59 Alg] ®4 MAF
% 7t o

6. 2. BHBAE &4 AA+Z

6. 2. 1. Reverse transcriptase inhibition
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6.2 1. 1 249 9

HIV 5 RNAE #3 842 23 At viusES 3 71X Fr9) 239 902 49
AU}, ol @ virus7t AA WA HAsEE BE E2FY S WAEL (RT, reverse
transcriptase)= AH419) #142A<) RNAE 9¥02 DNAE HAsHA st 522M v 94
€ DNAE: 9z AZe v9d ¥4 AAE o183t the) RNAS protein® BAsHo] Wy
SAGY. & EAE virusd) Ao WEELEZ od AAAE ALHE AL antiviral
agent W] W4HolHn & 4 Utk B & EAL retrovirus o SolE Aol WEHo] ohy
B2 B 549 AdAEs I AZE) ¥ S4o] I target orientd BAo) B 4. 2
BAANAS screening WL FZ PAY SHY2E EAY nucleotide triphosphate(F2
tritnium© 2 label¥ TTP)& 7142 Abg3le] W4 Y DNAZ #9€ % P44 SHE2E 3
Fat wyol £3 Agsol fou Ao RARYHA B4 LU A8 EAYl B} & @
FME o]& AHE3HA Y3 agarose gel electrophoresis’¥olA cDNAS RNA9 complex&
detectiondt W¥& AL € WL TR A=E FA QA Ms}n Ao
A =R A7 e FApgoln, |

(+) RNAE template® A}83t¢} reverse transcription& -’?‘;‘"’3*‘31"?‘; 84 ¥ DNA single strad
s} 9212 RNAE duplex® 197 ¥t} o] RNA'DNA duplext %) RNAS Exguch A
9 2 7t HE2 g EREL agarose geldlA A7l FFeA P& Belslde. 165 rRNA
s} @& secondary structure® 3t RNAE 7122 AHg3t® o] AL globular formo.2 &4l
B2 ©0]%o] linear formEt e o 2 RYrh © w$LEE 16S rRNAY secondary
structure® AAE 4 A& AEZ & Bast Ao o 42 ‘CAMY age HEY v g3
& woiF3T. |

6.2 1.2 483y

() RNA® template= AM§-3tl cDNAE @AsH: @¥lol el $9ssch A48 28
buffer= diethyl pyrocarbonate (DEPC)& A&¥ % autoclaved o RNése% AAFRLH (+)
RNAE E.‘colio]d #2 BA¥ 165 rRNAE AH8-3$1 primert random primert} 3*terminal
o] 4HAHQ designed primer§ VIZAFT (F)AA FEHAQ A434. Electrophoresis=
Mupidll kit AH8#] 15 % agarose geldldl TBE buffer (25 mM Tris:Borate’EDTA buffer,
pH 80)2 F33on] 100 Voltoll A 30 £33+ AM3dd. RT mhxbntxon-—] posxtlve control2 &
aurin tricarboxylic acidg AHg3%lth.
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’ Noni_soﬁopié Reverse Tré'nséripta'se'(R’I“) aséay.z

'smt:k"' é_oluﬁon o ' .volume ' o final concentratlon
lNTPs(IOmMea) _' 2w’ 1mMe
2aner(05mg/ml) 1l 05 ug
3. (¥)RNA (0.5 mg/ml) 1ul 05 ug
4. RT (MMLV) (100 U/ul) 1u 10U
5 Reaction Buffer 6 X 2 ul 1X
6.MgCk (B5mM)  4u 5 mM
" total ;’Oll_lme o » . ‘ o B 20 ul

Reaction buffer : 25 mM Tris'Borate EDTA buffer (oH 80)
' Designed primer: 5'-AAGGAGGTGWTCCARCC

6. 2. 2. Antioxidation activity
6.'2. 2. 1'. CREEL

sqe——oi AZY wo 'R w-l %l°l°il~1 1P 1&4 2% goﬂaog ehHE By
”"A—l ggo) A% BEA 2 su 4 zwouh‘olam 5 = @A Hag zﬂﬂa}— E2F] Yol
A%ozn edsn Ut ¥Y Ar2E N2 B 1 AY mm BEAN A7
supeoxide anion (O7), 2 718 AR7} elo}z hydrogen peroxide (H:0p), 123 transition
metal A3t A hydrogen peroxide-—l o] 9o "371 hydroxyl radical ( OH)5°] &
9 oE% supeoxide anion (07)& 714 WA 44E Bopz BANAA = 2 27)
W&o A9 —,—_8. o] 87} E]JL itk BEAFNA = o]2§ supeoxide anion (02)2] A|Ad #
¥ 9 superoxide dlsmutaseé g WAEANN AEEa gled old #™stq wuEHA2A
SODs} e @*"ﬂﬁﬁ’s}% zt= B3 (tocopherol, ascarbic acid, retinoic acid, etc.)®] 7i@o] =
S$YAF Aste] asn o8 AW Y ANYL FEAAG |

6. 2.3 DNA % RNA cleavage activity -

6. 2. 3. 1 A4 o
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Doxorubicin®] Y} actinomycin, bleomycins 9 #¢AYU F44= AT Y ZdE vPESE
s] DNAdl ZEdo o]F HHFAY ¥ FFez AAFez dojus &9 Feu
polymerization& Wajste] &g Uelie Rez AU E AT AQEEC] e
£ A8y HAMYe2 DNA clevage assayd 7Hedta glew oA HId 2dd
ribosomal RNA9] i@ cleavage assay™ 4 H& %t RNA cleavage activitys @A {Pd &
o 3t= rRNAE %73 AAHY 43S A& AEY AR fE3HE Ae2 973G,

6.2 3 2 4934

DNA A|22% pUCI19 supercoiled plasmid& £ 3A3e] AH83A3 RNA A &2% E.
coli 16S rRNAE ¥8 AAstd AMgsdcth Plasmid®) #8 #AE Sambrooks (1992)9
alkaline lysis #¥E& AM83%9RL relaxed form9 plasmid’t AYHA FEEF AzxdHHAH.
Supercoiled plamid®] Z$ A7]1 B&5HY 4¥7} relaxed forme2 474 AR & JY
o] Yoy W £%39 cel2RH FA £ AMgsE HE 9 4F9 plasmidZt ¥
2% 7%l Ion exchange chromatography (Jetstar plasmid purification kit, Genomid, USA)
E AH2a4t o] B yielde g4 @3 pUCLI9 & high copy plasmid®] 72 200 ml¢]
flggo Ry B ARl plasmidd £ 300 I Ho] Ao,

DMSOY MeOHo} ¢ A& 1 ul& 5 ul®) DNAY RNA A& (2 ug)st E£#3te 42 °Coll
A DNA®] 7% 5 A3k, RNA9] 3% 30 £% wi¥@ ¥ EtOH precipitation A1# AZAIZF 4
ul®) TE bufferel %9 1 % agarose gelolA 30 #3t A7|YF# F Ethidium bromide2 943}
o] UV-transiluminator’delA 1 =& control®} ¥l 3 %lth. DNA cleavages] 7§~ bleomycin
€ positive control2 A3 B AY 2 (42 °CAA 30 )9 3 control£ AHE-E 16S
rRNAE A9 RalsA] o1} RNA cleavage A#& Mol €49 A band’l A= Ao
2 YYEE BEY F9

DNA % RNA cleavage assay Y89 ZA.

Final
Reagent amount concentration
RNA or DNA 2 ug 0.2 ug/ul
Buffer (5 X) 2ul 20 mM TE
Sample in MeOH 1u
D.W. 6 ul
total volume 10 ul

6. 2. 4. Phospholipase Az inhibition
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6.2.4 1 AN ou)

EicosanoidsetL 3He AEL §4 4EAM Azd ez 53 FEE A AT4EF
&1l arachidonic acidst ¢l€9 #EAEE FH3E Lolnt. Arachidonic acide 2 &3 ¥}
¢} o] prostaglandin®l\} leukotriens Al hormon SHESY AFAZ XFFEAAY
arachidonic acid®] 4}stdlAlE signal transductions ME&S) B4 F& WAY A WY =
Ase AR GG F29 7159 dA AES FASAE. ol Yo AE AxE
FEARAE B oxylipinolEhsts 2 A4 dAAAL 3 FFHY FAE(cyclooxygenase,
lipooxygenase, and cytochrome P4S0)e] Si3te] Alsgch olel¥ B2 e Fe iy
z4& 48 F7F9 AYE (atherosclerosis, heart disease, canser, psoriasis, ulcers and other
imflmmatory disorders)®] M2& AEWe] 7Hs4& ANAFD Ak Eicosancids] P49 =
B A= phospholipid®] sn-2 $1X¢] EA3= arachidonic acid”7t PLAzI 98t 2 Awitez
ARHE oA AFE. ey o] xrGA A2WE AAAE FRI=UL ol F &
Awkgg Aojst=d 4Holn] 53] o] AdfAl: AANAA £EH/Y F5& e 449
8hg-o] A& 2A BFFARAZANY 9ujg AUz

6.2 4.2 A33Y
7}. Bacterial bioluminescence® % ThrAlE AW

714 2% dimyristoyl phosphatidyl choline (DMPC, Sigma chemical co.)& AH§3t91i
chloroforme] 7]13-& 100 mg/ml2 %9 ¥ %9 5 % NaCl2 &8 4%F gHsode #
g At (o] #A$ myristic acid)E AASFZ 10 uly £F319 speed-vaceE solventE A} 7 3}
3 =20 °ColA] B@ste] Al-83 9t} Phospholipase Az= Worthington enzymes| A 7135t A}
£893 50 mM TrisHCl buffer (pH 80, 0.1 M CaClz, 80 mM sodium deoxycholic acid)e] 10
ul? 1 unite] 2 stock solution®& ZAsHe] 0.1 miH gFae 10 ‘CAM R@FAT. g
€ DMPC7t 9|2l 05 ml eppendorf tubed] 10 ul®] diethyl ether& 7}&¥ <j7]9) 30 ule]
50 mM Tris buffer (pH 80)& 78t 10 ul®] PLA2 solutiong 7Fatd vortex® ¥ 5 37
°ColAl 20 £3+ wgAHY WEF 10 ulE WA camera luminometer§ 63-well microplated]
welld] 7433l 0.2 mle) Vibrio harveyi M-17 suspension® 7}# ¥ microplate shaker2 30 %
7t 4 o]FF camera luminometer2 30 27} exposeAl# Polaroid type 667 filmo2 &334t
(Fig. X). S<¢te2 controld ¥|E3e] dFHA Aolg EAHYE H FTY ARE& ©A
photomultiplier phototube® AH8% luminemeter2 Hdl3F& 43U

1}, Gas chromatographg °]&& 39 A4y
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714 2% sn-1 palmytoyl sn-2 linoleoyl phosphatidyl choline (PLPC, Sigmz‘i chemical co.)
& AHEE%I 099 WE& DMPCY 73¢9 FUstth. & %3F 02 mi9 chloroform’MeOH
= Il solution®® WEAE F&HIL $&AE 1 ul BN GC (HPSSOH plus)Z E4 a3tk
A4¥ coumns EHZAL A 5 FNMS PLA; assay B3+ Sdsth.

6. 2. 5. Antimicrobial and antifungal activity
6.2 5. 1 A4 9n)

ge) AEd g 48N AN $9% 9 AN AA0) ¥ g3 xgo] Bo| Wasy
2 9gust Bol A5y BAY Agd 088 Afedes gt Aest £ gAY
@78 AdRE A2 A4 AAS} obd BgolE 23d MEH wol 7’}% A g3 $¢
Aol Was) ge 293 Y BRAY RS FA% B #7E ST dobe
o] urt 5&Holch olo) 734 A R4 antifungal activity screeningolth. & A4
M€ antifungal activity RAA& 2AMBY7)MTE o indicating activityZate] B &
A $%8 Wetstt prescreening WPOE ¥4I Utk o] WP v A&sa W
A8 %A clear zone®) AES SAeH7] A% A} calipus o) drie E47)707 B
LAY SUo2 BEHAT HEH AGaH Yolgl: MAES B RAAA @A
ANRE 25 44 A8Y S0 o 2¥e 2 AARezAE 77 Bol ol & axs}
Zo] aaxANEAN HAMS target orientd HAYH WEY 9 prescreenig et BA 9] 7HA 7}
FEa

o i r".'l

6. 2.5 2. APy
EQY FRuA FoN AW 79 Y% Asse= %_%212%@\"%’95}‘" iﬂ-% F

4oz $FEVF 6 mm paper disk WEYE ©1 83 off BAE FFES tﬂ’b”i kiR
23 84 °4-r% 2939, 2 plate® 6 SE3 6 7l N2E %A]oll @43}9\1‘1}
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Cx BAFER R AFED A4 AN AHEE EF.

E. coli,
'B. subtllus
Candtda albzams,
Sadzaromyces serevtus,

Staphylococcus aureus

6. 3. sFLF AR ol &Iy AL

A2e ogdde ALsy A AYNE 44 FEELEZE sww A9 & we
& Sulsh: bacterial luciferase® HASAT ol A2E S4PHE 7129 WP 2Y Pde
AN, DAY U= A2 BANY AL o] K2 $UAE o4 WY FFY ALY F
e £ B ‘ S

' Bacterial luciferase= #1%¥olA AAdE AFEFAN ¢ANE BL2A sold W ¢
$& Yo7t EAOITh Bacterial liciferase® 231 S1& HYATLEE Vibrio harveyi, V.
fischeri, Photobacterium phosphoreum, P. leiognathi, Schewanella hanedais] $1.2.% o] 3o
M 983 vibrio NYFL FUHE V. vubificusF Y strainl M E o] E27 SANI A},
Bacterial luciferase’™ = Bo|d W3 w02 1Al wg s1%e] Fuzg Wutele} oF
HgREe DPE BHoe $EEY A2B TBUL B Ao 1 oFE B Ha9 Bg
AE Wolmz 1 AEVA GHNST ek £ Wy vYs Yol wot PAYEAL
A8 oEd RAWYHY AEVAL A YT £ WA FAU2A 4% FHEYo|
Be 3 09dos Rgaa BE ¥4 EAE oA YAt Ve LAEA WEol A
28 &9 clean (or Green) assay method2 <1351 Q7] Motk B xA 7% @
9 o8& A BF AZ IAAE olfE YA £Y B2 F& AT F2EL o8
s= Wy, 1231 B 528 A4E & A% (Lux gene system)& o] &3 wv aA 3 %
oz Y4 YUtk : |

© 6.3 1 @F AZ axA 0%
Vibrio harveyi M-17-& ©]&3t4 myristic acid& 78%‘?1'7‘3 Uyo] =39
6. 3. 2. Bacterial luciferase®] ¥ AA

Vibrio harveyi®] 7% sea  water complete 14 (5 g Tryptone, 3 g yeast extract. 3 ml
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glycerol in 1 liter of 70 % aged sea water, pH 7.0)¢]14 ¥l cell mass’t 5 g/l =L
02 um pore size®) tangential flow filter (3,500 cm® surface, Microgon Co., USA)E& ©]4-3}4] 2
liter2 ¥3A17]3 High speed centrifuge (Vision Science Co., Korea)2 8,000 rpmel4} 20 #3t
AR FAE FHSHE 100 g9 FHE ¥ oF WTHE Hd FAd ¥ ¥4 1
cm & NFY FH2E 2ES ok 9o 20 CAM HFW JAF G2 HAF A Qe
g 2 A3 95 AxY FZE 48 AJIL 94719 [lg 4 °C2 A E 00mlE] lysis buffer
(5 mM phosphate buffer, 10 mM EDTA, pH 7.0)% 7F3ke cold roomolA] 1 AJZHEQt gt Al
At o] AANA AEE/t ¥& MANA AF FHEC]l PEE7t R lysis bufferd] A 45
Apole] g3t Bl 4§ osmotic lysisell &dte] AW EFEo] Jof YeAdd Axny
g Bt 8438 71989 2&HEH7) (Fischer Co, USA)E o435t L8 92 A
A 123 2LHRE M8t 1 2L 3 A7l #4& 5 3 uwRdn

AXY F2EL e d3g AE F2878 AANIA%Y GSA rotorg °]-843H4
10,000 rpm <14 30 £33 Y4 €} FF4E AFeAd. o354 DEAE-cellulosed 7}3}
o 30 £+ AWUFFE column (5 cm x 50 cm)d] 2383t DEAE-cellulosed] &34 @&
225 &3 W 500 mie] 50 mM phosphate buffer (pH 7.0)22 resin& 4] 434 &
g EAES AARL A 500 mie] 150 mM phosphate buffer (pH 7.0) 22 resing Ao %
FAEZE {38 B2AES AAYFE 05 M phosphate buffer (pH 7.002 F3H€ luciferased §&
At} olw= fraction collector (Eyela DC-1200)& ©]839 10 ml 4 EHsd e
luciferase@ 4 £ @92 FFE SATF luciferase@AYEE Holt E9EE AT o
ammonium sulfate’s = 35 %} 75 % Atold] JAE JAES 530 o1& 20 mlg 50 mM
phosphate buffer (pH 7.0)¢] *2¥ Sephadex G-25 desalting column®.2 ammonium sulfate§
A AEH DEAE-Sephadex column (25 cm x 30 cm)*l 7}8ti columng 100 mle] Y
buffer2 Roj&t. 974 50 mM9lA 500 mM 7+A| phosphate buffer ¥ =72 columng &
2A# 5 m¥ A3 luciferaseBHEF Bolt ¥92 3439 1 ml 4 eppendorf tubeo]
Yiro] 70 °Col n@sie 4oy o AHg3. ‘

ol LEEE &4A Eedte UL Musa on ot F2 ¥ AL cofactord
FMN< ligand2 A}M&3¥ affinity chromatography system& 7/A@3dgct. FMNE CN-Br
activation method®2 agarosed] covalent bonding2. 2 33 Algl FMN-Agarose resin] 10 M
phosphate buffere] *o}9lE luciferase solutiond FAAIZ1F ©]& 0.1 M phosphate buffer& A}
8319 elution A17]& F4o] 7% AFHH o).

6. 3.3 HAFLIATE ol4¥ YAER ANY
7129] paper disk'3¥ €& @45 & HAst=d J2 3 379 WIALE Yee }u2 §

A9 2AASH ol A48 BAE #578 FARSUE Bt A Yol & Aste AL
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@33 AlF (Vibrio harveyi)& °l43te A& A4 & adsAn.

2 99e late exponential phases} TA& 3 % NaCl 84 Aaw m &l % 01 REHA
H4YE o8 247 1 m A Aska) 20 mEo| scintillation vial 2 74l tre] ¥R dEFF
£ 10 ul®) methanol 2@ AYFFAE 10 ule) methanold] FoIUE sampled etz
luminometers] 4 #&HE We) WS 5 ¥ VAT WAV EE 02 mie) Vibrio harveyi
suspensiong camera luminometer§ 63-well microplate®] welld] 7}3ta h2FFAE 10 ul9)
metﬁanol aga 4¥gFFae 10 ul-—l methanol®] *¢}0= sample€ 7133l microplate shaker
2 30 27 492% camera luminometer2 30 23 exposeA| # Polaroid type 667 filme g 3
AT SUOE controldt MW dEHA FHolg BHE I FY ARE ©A
photomultiplier phototube& A} luminemeter2 A3 %L ZA3s4ch

6. 3. 3. 1. Vibrio harveyid3 #A# o8& &} B. subtilis A=

¥ &F AF Vibrio harveyi B392%= Gram (<) T52A Gram (-) TF& ddozss
antibiotic assayl€ 2% #H&°] 7Isdd Gram (+) BF9 A$d= HL3d7 89 B
subtilisg 4 L23t9 &3 f3AA (luxA, luxB gene) 2 transformationA| Z{Th. &3 A=
E Xi 5 (1990)41 9184 Vibrio harveyi B3R22 2 %€ cloning 5 °] pBR322 plasmide] A%
g (pTHIZ °l§ #i-3t3 U= E coli HBIOL #FA 2HAH

lFd A oF 30 mgAEE 1.5 ml eppendorf tube ol W3 100 4l lysis buffer (50 mM
glucose, 10 mM EDTA, 25 mM Tris-HC], pH 80)& 739 d¥# F 10 ul Lysozyme &9
(50 mg/mh)E 7hst A2M 5 £ FA¥F F 02 ml9 SDS (sodium dodecyl sulfate) &)
(1 % SDS, 02 N NaOH) & 78t 4l°] & F 4d&A4 5 £ FH39 cell membraned &
A 150 ul 9] potasium acetate §4-& 713t SDSE IA AF L 4 C oM 5 23 9
A Ee8e] SDS$} cell debris & AARS. 43N A3 phenol:chloroform =1:1 solution®
2 &% 9YATE AASE 44 2E8d & Ura OA 439U e 2 v 39
¢} absolute ethanol & 713t plasmid DNAE FAAIZ) 4 °C A 10 £ 94 ¥39
DNAE ¥&%F 70 % Ethanol2 o] &F 50 ul 9 Tris buffer 2 %<t} Bromophenol blue
9} zylene cyanol FF 7} X% ¥ loading solution (50 % glycerol) 2 sl& DNAAIE 10 ul o 7}$
X 1 % agarose geloll loading 33 100 voltel A <F 30 3+ AME}, A/ 2 gel plate
& ethidium bromide §<¢] @71 GHA N F AU FolehA DNA bandg #3831 pTH2 &
TR geld 28|Ulo] electroelution® 2 pTH:E geldiA] % 3F ethanol precipitation step&
AA plasmid DNAE A A} §ic,

£2l¥ pTH: plasmid& eleclmbhorator (Cellject-100)8 ©]&3t Ao ZAl FYsho]
transformation& 4238 th. 4 mm cell& A3t 2500 Voltol A transformationd 4P H
ampicilin 3} chloroamphenicol & ¥# & LB-agar plated] E=T3t9 AR T3 T 3434
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agarose electrophoresis& $3t plasmid®] transformation® A&t EA)) de;:anal 713
A4 B4 colonySlH WH ARE Bste] luciferases) WY A%E FARRT. B, subtilis
9} transformation® 80|37 o] FAut FUH plasmid7t 474 €45} @3 o) 2-3 A
A} AvFolz Asl @ds) FASUY. B, subtilis$ 2 Gram(+) FFE lux geneo
transformationdt= 2L 4] H" antibiotic assay ®®oluje}l Bt AAZL A& %2 monitorigol
E $89 43082 & /N7 A% %M & FAE B subtiliss] chromosomal DNA U}
2 lux gene® #YUATIE Aol WaHD ol AT AT/ 2 BAATIE A&l +9d
dQolth.
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A7TF 2 &

SRR ATE AW 309 @ ¢ ERAA LA gtk olm] 700060 G AE
A9 Bol@ F2E Fd9 f715selt AAETAA AN FA AA1EA A AW
AAE AR on e AFAAR] Yehie FAE AAVY EAS SE5F wsR
e o - ofetmt B - QU] L oy Bopel 71z @ $4ATol FUF JdE s
9. HHY BAME ofn] 60 o4 AFIE 4 AAFAH Bl E3g ISse] o
E ARREA, 7154 HPE o= ALFoln f4EAS TEA T 4K o4
¢ AR o Bea, S

eoddiold MAFM HEYE f AEAN FEEA R 7P ALHo
2 Z7Fstel gk tSo] oW T AEEAY B 4UL s R SPYEBIYH I
29 Aol 2dd oz WA FAHel ke AL Jehde wal AFPEY Fayol
He nzgel FAZ2H ATE 31 U AAIWY ol o ATTAME HIYEL
Holg Bed AFAdeswt BA %u #EEAY A¥oz JAdm Yod od w F
71zre) AQHR A9 ALl AZU AFHEL AFse I/ IS Ae AAo
o, W FyeAE Hae ALRA GE T4 B - AET ngEe] ¢ NAFE
2787 Q4% ARAT AP REo2 FLEHS dAvtidel SAAEN MR T
so] glon MFAEL A9 FEE WA Riu Ak |

E A7AAE AAH AFPE f B 2 F4EQ ATE A NRATEA
e gels) g 2ol Mste AMZA FEERE AEd $2, EPA A{TFY AL 5
2 HEF S0 ATHAE HBHAOE 49 1 oA olF JIZE FHo] AYIYEEZRH
NEAT HEERAL Adsr] A B AATHAE S5 HAh

B AIGAY A7EREE Julss] dgezA 34 ATUES TN HEANES
g AIBY gAY APE FrHon AAHY ATE AT MW 3L Y Q
U4 AE Ame 4%, olszuy AEA 2d, 7224 2L JADAE 24, ALNNE
@79 £ R RE AARY 22del AT KERF 44 2 A%, F8EAA 22 g
AR ASEA E4metsoln. olsh ok&e e PEEVIEE R wwe AdE A2
& R ALE A A=A

A IRAEAAE 22 PUAFAE 29 U FgEH 53 AA :}a& A3t 7]
o) gt B Grla #A B9 AAE ZPPYS AP YABY B B A=E F7,
2ASAY. AT ARel HRE s gate Q2 ddda TIFE AN FAEE A
22 ANSRed JABNE 243 9y By Ade FRs & T NES T
7 ggoz ARse] AAETS GG A3t 1059 ABAL HEF 1859 AT B
& FzARe gy YATHL FRSAY. B SV 24, %aner A% a4, @
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At TAZRE 150001 AFAEH 1509 F4F FFE RN AXEZA, LA,
I R FJF AAAH Yol 58 aFE AEAAT £F ANEAFS AaL A Y
A3t 4F9] Fr8ELd U F4 SPES ANLsAen AVE nYES Yoz &
AN @7t @ dFE A3

A 1AAEES] 4F AFHE V122 o B A 2, 3adEdAE FHAQA AQEATE A
THOR £AY up T8 A7 AHAE 2gsd tSH 2o

1. F3i<tel A4)8l= gorgonians Muricella spp., Euplexaura anastomosanss O =€

ol

ftlo

diterpenoids$} carotenoid pigment, secosteroids, steroidal hemiacetalss 9% ¢] A& AL X3
e 1559 HAES B3tart. Hydroid Solanderia secunda2RE] 9%9 A% Cz
cyclopropyl oxylipinAl 23 Eagoen tee F=AS FAsAT. EF sponges
Petrosia corticata, Caminatus awashimensis$} 1% v|E<Ql o 2HE 4F 9] AEAF 11%
©] polyacetylenes, cyclitol-containing glycolipidss& £33t 2§ A2 2E AdEL
NMR, Z3EAT £3A89 A2 834 A osld 7244 ¢4udgdd. AJLEF
a7t AIXEAY, a4AE 5o Y 545 22 S-S FUPen A4 ¢S 3y
& 24L& ANF ol .

2., Mg A, FaA BEEe] HA, dEAte] HHEG ANYERRE 2,000
o HAE-S X 7,004 AFVANE FFE Fd, nEIHJ o FATEAYY LAl
5% dFES A8 A" FFEHE 2 £79 superoxide dismutase, extracellular
phospholipase A1 & #F&&E4AE TF3HA Ed sty A5 59 Hfote guslyn.

3. Retrovirus®] A& H4d 42 reverse transcriptase, eicosanoid®] A@Adl #FA3=
phospholipase Az 52 &iel g Al AT Pis 4L Egste o+ $9 A8 3
A S 8P3gen] RNA cleavage &4 73 7122] DNA cleavage &4 ZAhyge MM
A s guteEote] WFAFE o8 A FATEA FAWHE ALk

fof3te] B A 19AME Z714Q) SFAYE Fall A8H 2 K852 ATE A% 7]
wo] o favd) 3 AMYBZERRE 32%F9 NEAL X 509Fe AQ
BS &4, 728 Q8 AYAEHEAS REaLE Ydse dee A ndE FF
7t BN f8a4E £HAASA WS 5L gosig. =3 A8y HAA
A TEAYY d@ozA AF FAEe MRS ¥ oo AT HAEe g3y
SR olst FL AFANE wiR oz FF o A 294 AFdMEe B st b
Aol ¥ AAE Ao FHE AFolth .

ASAEZTEH AEATY FE&ERAL Mdsls AT FE3, AH 7MsAel 78 &
okold FuldiME A4 e §Fo2 23 7k A7rt BASHA RAo 2 £ A 1
ALY dFolA dolA i FUAMNE o] Robe] AF7L FEF MeAHE R USE AT
Tk oL AT AFAE ugo 2 3o AAFHoln LAY AT =HL 7)Y A ¥

T A3t Fd Aol
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g0l An A&HQ AFEAE 7/HAE Hulolg28AE L7 HAdq HAYPER
3y Eed EAEY gulo)E28AS HEE HAHoZ Y. A= dFP Mo Hed
herpes simplex virus type 13 type 20| W@ in vitro FutolE2AAG NaAA ] A o
¥ EAHL ¥4 A B9y 545 €71 989 cytomegalovirus®} poliovirus, coxscakie B
virus , vesicular stomatitis virusol]l W& GAE ¥A HIIEES EEE2 AT AAMEA AH
Edo] AYEEZ e &opd diFd FEE AYUesPt &AL g A SAE AL ¢
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HAYNEZ RE Heg EAEL YAE Vero A EAANA herpes simplex virus type 1
3t type 2] th¥ in vitro YutolF2A s} AgEAA AT NP 5L CPEAsHez &
7 ZAbsEY 3Eg) RaaE ¢l 938t cytomegalovirus®} poliovirus, coxscakie B virus ,
vesicular stomatitis virusol ¥ %A E CPEANY S ol 43t FysAt
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FZALFATA2NN AFLEZ P8 EelHo] A 0749 Ago] A FupoLdR
g etk RE AR distd 432 VeroMEAMAGAN HSV-13 HSV-29] di# in vitro
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2 CPEA#MY & o439 CMVS} HeLa A ZA|AANA RNA virus ¢ PV-1,CoxB3% VSV o
@ GFAYNE CPEA#NYE o83t FAHUT AP wpol2jzd] dist] FRE GaE W
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SUMMARY

For the development of new antiviral agents in vitro evaluation of antiviral acitivity of the
compounds derived from marine organisms has been performed. To evaluate anti-herpetic
. efficacy Vero cells were infected with HSV~-1 or HSV-2 and sensitivity to test compounds
was measured by CPE inhibition assay. Anti-CMV activity was measured by CPE inhibition
assay and HEL 299 cells were used for it. In HelLa cell culture system antiviral activity
against poliovirus, coxsackie B3 virus and vesicular stomatitis virus was also tested by using
CPE inhibition assay. 40 compounds were tested for their antiviral activity. No compound
showed the significant antiviral activity against the tested viruses.
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AAF, F9, 2059 vojls BT WAYF P WYRYoR dPe] YF
Ho 2 o] a oy FH WY EdWo], Y FH4& AL Y= volH2E, BEE
FEPdeld YYES viremia (vtol2 27t Yoz wAE A7t 2 YEUA 2= volg
20] Q@ WAALE oba ol3@E PP BANEY, AR5 2uRete & WA Y
Qo] upelg 2} Aol FoldARL 471 L A% olso] F&F Aol AL F
AAHAYZ¥YZF (AIDS: acquired immunodeficiency syndrome) 59 ulolgj2 AW JA= <l
o wolH2XEA MEATFI ASHY FYLE AP b, a2y ofx FAW ABA F
7} A3 aurl K87t 49 volfd2EFE F2  AIDS w82 (HIV: human immuno-
deficiency virus), herpes simplex virus (HSV)$} cytomegalovirus (CMV)d] ¥3}8t5 929

Fr dFE GUAREASITY 2o wolg23472d B¢ A2& A% IR TF
ol gYo] ulolAE07F A EFHo2 = BAML dF A= BepAR, e F
Z9 71%%& 7 EA4/ME A F4o] Eokdn oy ol dF AAd A% M=
EAEA sl o & "ol

AHgelA ZEste HHVE @A 87HA7F ¢34 Qed (X D, 7FE 326 #3A HHV
type 7€ MYt 2T I AP fdgel g8A vk o]EF HSV-13 HSV-29
VZV$t Epstein-Barr virus$} CMVE 25 AIDS #At9) ulojgjxo] 9@ 73499 F99F
E2 ¥4 3ln, CMVE &2 F29 FFAA 90) FHYE 19 guAg Ao
H2d w3 HHV type 6% AIDS ##A9 AWE AN 9L & human
immunodeficiency virus (HIV)9] cofator® 7}s4e] & Aoz a4 At.®  weby HHVE
ol 2AR g A 9] AEgFezs & BHE Z3 v HHVAR A 85A| 2= HSVS VZV
% CMVAgA T FAH Yed FaEG SHUAA MG 4 FEEN  AFHE
acyclovir (ACV)9] 7Z$-d X HSV type 1 (HSV-1)3 HSV type 2 (HSV-2)$} varicella-zoster
virus (VZV)Z gt o] 85303 HI2d o] utolg|2d] & o|ARgd ADDSHATY F
Zoz2 GEYHTFEIE FFdn Ut agxn CMV XN2AZ FAE  Foscarnet
(phosphonoformic acid, sodium salt)l} Ganciclovir®] 29 4 w&d AIDSY HAAd =z}
A NBIFJEE 3rtH An XE EFdE AHY Roldt. gy FES ZAE A Ydy
E 7Zgo] A N&AHQA N5ERE A 29 @A AlFs

oA FH wE £F 2 FAVFRF] dE2r] Yid Y EAE MR GES B
As7] oldd. #718%E A5 T2/ ZFHAR A8AVE Je vojg2FYgo] ggow
Aol Y AF 7184 AsA volgxd dqiF FAE ZAHEE o] w3,
HerpesvirusE DNA virusd 22 A& Alggoz &4/ %F8& 7Y 4 At RNA virusg
poliovirus type 1 (PV-1) (.6‘:4"]'”]%?3), coxackie B virus type 3 (CoxB3) (7] ¥ g443,
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HE 274 oy, AFAF 49), 9 vesicular stomatitis virus (VSV)& A|d¥Hoz 7}
34t PV-13 CoxB3: #FowA 997t Sl positive-single-stranded RNA ulo] 21
picornaviridaed]l 438 enteroviruséol E#ET oJEL F2 TRLE JAFHY F= FFA
AA AYe FEshd AFARE FEEviE do SRAEAY AEAZ 28 e A
oka Ao o ool A &Y poliovirus (PV)E A vUvA] FF blolgfxo o
WAL g HogAge & @o £EAH FUPS dLvE VSVE 939§ 7HA negative
single-stranded RNA virus¢] rhabdoviridaeol] 43 rabies virus (AW HDE olo] £¥d
o

MY AEZ e gulolP2ER WAL I}k M dF FAAgYez A%}
o ZAZAYE A9 T £ U $Pve} AL PHBPEALRZEN dE JRFH|
@ HoA 7t ag ¢ ¢ YRS BEy & BIMGHE herpesvirusX ZAMNEE FHeoe
AZHFATLA BE AYPE F2ERAEY dst HHVY 8714 F 37HA weolgx, &,
HSV-1, HSV-2¢} CMV] i@ FA#HzES A en F712 PV-1, CoxB3, VSVEY
RNA virusEol d¥ 4Ad4E FI5UEE Lassidd.
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Al1d d47de

AZHFATLNAN NFVEESE HEH 2oE EAEL YAZ VeroMEMANA  herpes
simplex virus type 13 type 2] W@ in vitro YulolZ2E A} NEAAM) MEe] A 54
& CPEA#YE o439 &7 ZAEAR, oJAZ CPEAY S ©1€39 cytomegaloviruso]
¥ FEFNE FR%AY. EF  Hela AEAANH dRAES] i@ RNA virus ¢
poliovirus, coxsackie B virus 9} vesicular stomatitis virus®] i@ S$EANE CPEAYE 9
439 T3

A2d 4948
L A%

MEE  American Type Culture Collection (ATCC)LZH-E FUYF VeroME (African
green monkey kidney cell) (ATCC CCL 81)¢} HEL 2994l % (human embryonic lung fibroblast
cel) (ATCC CCL 137)# Hel.aA] ¥ (human cervix epitheloid carcinoma cell) & AF&39it}.

2. golg &

Ag9] AH8¥E human herpesvirus €& t&3} .
Herpes simplex virus type 1 (HSV-1) strain F (ATCC VR-733)
Herpes simplex virus type 2 (HSV-2) strain MS (ATCC VR-734)
Cytomegalovirus (CMV) strain AD-169 (ATCC VR-538)
Cytomegalovirus (CMV) strain Davis (ATCC VR-807)
Aol AH8-¥€ RNA virus ¥ enterovirusE& o3 2},
Poliovirus type 1 (PV-1) strain Brunhilde
Coxsackie B virus type 3 (CoxB-3) strain Nancy
Rhabdovirusoll 43} vesicular stomatitis virus (VSV) strain Indiana® Al@l o] &= i

3 NUER L EIGE
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AYEAZE ZHLAT4 (KORDDIA <slE sFBEZ 75 £dd A5G ®
ZFHEZA o]4H HFYEEY oJ8F 4AF A=A L diFute|H2E Table 26 ENHIA
th. % ACVS}t AZTE AddAgez 2¥ GCVE dAdigE g3ds 3 $3AF24E
7Z15wgren ynjAes Fusiych. PAASE PFAS GCVE SHF99 U A= 100% dimethyl
sulfoxide (DMSO)9) 20 mg/mt2 ¥ A§-3At.

A34d 48
1. AEuF

VeroAl X9 HeLaMl¥®& A& 10 cm petri disholl 4 xg/mné gentamycin (Gm)(Sigma)® 5% 2]
dA2)Q fetal bovine serum (FBS) (Gibco)ol #7t€ Dulbecco’s modified Eagle (DME)
(Gibco) ) x| (DME/5% FBS)SlA AE@%ol ¥4E w7tx 37 T, 5% COz Y7114 FHARA
t}. HEL 299¢ 4 ug/m¢ Gm3 10% FBSSt ¥4 ofvlxito] X£¢d DME wjAdA T4 =AU
t}. Vero$} HeLad|¥%& 3 -4 Y, HEL 204X dFd 02 trypsinH & & 3o Adsdd
3, HEL 29941 %9 73§ Adi3s7t 2090 AYd H7jssiq.

2. wole) 29 34

HSV-13 HSV-2%& VeroA ¥4, CMVE HEL 2094 ¥4, RNA virusE¢ HeLaAl ¥ oA
Z489Jth. &, T75-flask (MFHH 75 ar)o] £FAMTEZ0] FAYFA wjFd & AASASL. b
o]z}~ & DME/2% FBS o] 343q 15 ml utolg]l& HAdd AX @749 01 MOI
(multiplicity of infection)e] I £& HF3HU. 37 T,CO: WiF7ldA 1 A 5 (CMVY
7% 2 ANz RNA ulolgl29] 3% 308) FIHAN £ wjIde AATLZA AXd FHHA
2§ ulo]g2E& AAsYh DMER% FBS & 6 ml 3IZAd F 70%9 A=’ CPE
(cytopathic effect)& WeFd w7tA] A& sjFsiict. AMX s wFd g 5stq Agdd ¥R
- 70 ToIM ez 37 TAAH Hole AYS Ad ANP¥ F 4 T,5000 pmo 2 2087 9
AR A54E £2F 4 §7d 25 F - 70 Coll vlolgia Faqezy BHEIHY
3, AP A upe|Y2F 37CAA 443 ¥ AHEIHAH. T

3. ulolgd 2 st

ulol P AF 7 B9 47tE A7) 110082 A&5AHT T 9%-well plated] confluenttAl
WYd MEGS0 welld 100 uld FZEsgth. CMVS VZVe #$ 2 NS Yoz blo]g

29 B4E 1 ARXFS F3 A F 100 uld) HFYE A7 HSV-13 HSV-29] 3¢
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3¢z, CMVe 3% 7 93k, RNA virus9 3¢ 24 % COz WiF71dA wMjgd ¥ MTT
(3-(4,5-dimethylthiazol-2-yl)-25- diphenyltetrazolium bromide ) ¥ (A¥%Y 10 & I4=x)e
ol 43lyq H718g SA43s 4.

4. herpes simplex virus EZAY

EHHE virus-induced cytopathic effect (CPE) A& °]-83qict. &, 96-well platecl
VeroWZ& F4A7 the DME2% FBS Wdoz 548 wolslzg 2 weld B3Pl
100 CCIDso (50% cell culture inhibitory dose)7t IES 100 x4 HEe3 INZEL 37 TIAA
F24A2 F FAe AARAY. 24 FES H4Y FES duplicate= 2} wells] 100 W A7
B3 37C CO, MY719A 3 MId The MTTAAY (AP, 113 F2)02 50%9 A
¥XE AolFEE @ FE9 FEF ECxn (50% effective concentraion)® Z A3t a2
HelN g SH 9 YT ¢ & UEF w2 HFA wolA2st AHA g )
Fg ATl B2 e (mock-infected) WolH 22 WFA AX 2& PHLE AN
t &, G WY F A AASAD o] HAY FBe| duplicate® F7HIATH 3¢
W £ MTTRAYNCE 8ol A7HE & welld) Mopde AESE GBo] A7H8A ¥e A
% control wellsh Misto] 50%e) AXE FES ¥ °HEe) FEE CCo (50% cytotoxic
concentraion) 2 é’ﬁﬁﬁt} |

5. iElfcytx')megalovibms StHEAM

%E9 & CMV AL HSVS o] CPE APz Fr3de. 473e] @& HEL 2941 %
o 349 utolz)2F 96-well plates] welld 2~4 CCIDw?t HE5 100 w¥ HFAIIL FAL
F 37 T COz M7l EJFANZT.  ule]H 2R g AA}L HSVAMS o] &S 100
w4 duplicate2 A7 ¥ AFYFS WFHAT. wiFAE AAY F AEF 1PZAIL
Giemsa Q4902 AEE IR F Pr|F o2 @AY 50%9 A X7} wolgxe] €3 CPE
€ UeliA GEE @ ¥E9 FE& ECoE A&

6. ¥poliovirus A A

HEFol 100 CCIDnE A utol2 =& 96-well plate®] HeLarlEo] o] 7@ %
HSV-13} HSV-2¢fEAMYH o] AP ed, 2 4 MY d& FEE @YU,

7. 8coxsackie B virus &Y —305—



gtel] 7)€ ¢ poliovirus FAH AP o] AP

8. 8vesicular stomatitis virus $FEH Y

go] 714Q Fpoliovirus FEH ALY Zo] AP3IA.

9. NEX543AA

ofgo] NEA AXNE FEH& AMEZF FE F=A (cell growth test)st 4ol HE
AEE Fole SHZA (cell viability test)] 7712 SN =AME 4 ok APEY 439
71&# vl9} Z& mock-infected APL o] E AT

10. MTTZ ¥

o] HAYL Mohd& A9 mitochondrial dehydrogense’t @& W MTTE 2ty
& A4 formazano 2 FPAI|L, o] AHES #7802 5o FREE S Holsle A
T F& AE9 8 JuFes vast Rt YuMEe] B VeroAE9 wjFAE AAs
31 DME/2% FBS9 3 mg/mi2 34 € MTT (Sigma)¥-& 96-well plate®] welld 50 ulq Hof
F £ 37 T COp MY71A FAZE 5 sttt A48E isopropanol/6% triton X-100
9 100 ul ¥ Z welld] RolE F IWI& o889 formazanB P&l W3] KEF 3
t}. Microplate reader (Vmax,Molecular Devices)& ©]§3¢ 540 nms} 690 nmejAx 9] &FF =&
1t Aspd Ase®] FFUAA blankztd ¥ 2 cell controld} virus controld B} 2393tk

&, YulolP 2RI =
(ADusv —(Ag)usv

x 100 (%)2A
(AC)mock ~(Acdusv

ANEEZL
1 =(AT)mock
x 100 (%6)2A
(Ac)mock

(ADasv: vtol& 29} Eo] HIlE welld] FF=

(AQ)usv: vlol&) 2%t A7te welle) EFE (virus control)
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(AQmock: ¥l FRIo] 2kBo] F7tE well®] 3% (cell control)
(ADmoa FEO] A7HE welld] 3=

SHSVOE #H ECo% AZSH ROE HE CCul 7 F selectivity index (SD
(CCsy BCa) & ST,
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A3% 47473 2 1F

dZHFATLAA AFPEZ 35 EelHo] W 40749 AR WP YulojY2GEG
Brrstgch. 9342 VeroMEAA A  herpes simplex virus type 13 type 2¢] Wi¥ in vitro
gulolg 2 a7 A RAA S A A 54& CPEASE S o83 &4 =AML, ol
2 CPEA#YE o858t cytomegalovirusol W@ tEAME $95Ach £& Hela ATA)
AA dRAlRe] ¥ RNA virus ¢ poliovirus, coxsackie B virus $} vesicular stomatitis
virusel di¥ FAEHNE CPEAHYE o] &3t FPA. B A5 AdE F2HY
FES F 39 AN, ZF Az Futolzlx EAE E 49 8433

Al 1 A 3 herpesvirus AR
1. 3 herpes simplex virus $&E 34

Ndol 98 EE Nzo} thstd a2 HSV-1 strain FS+ HSV-2 strain MSS} Al S4
©2A cytocidal effect® ZAMEHEITH QWL 7)€ v 2ol FF 100 CCIDo vhol
22 96-welle] MFE Vero MEZE ZAAY R 102 F2AA2 & AYHES duplicate= 3
Ztstgich vl AYrltk ACVS} Ara-CE® EZGEZA ol8383th 39 ¥ ¥ CPE Asge
2 8o A7HA % virus controld kEol AAE welle] AE4E AUHos Lo
gulole 2t EE ECoito2A EASAY. £ FE¢ Pulojz2cast B JYs
o Sl r dge ZA7] Yaa volg2agio] GEW duplicates F7FHA ATZHS
A =ASAT 2E AY AP guloja GEe} FAY 2L PPoT FYHAR GEo|
A A & wellE cell control2 stk FEo] A7E welld] ol M ESF7E 1 CCIDso
7} HE 29 FEE cell controld ¥ dte] RAMRAT CCotd ECs#tg& vlsto SIZHe:
FHAY (CCv/ECw). SIF 1€ 50 % S4E vehle FE9 50% vlold 25 s 2ee
E59, 109 A$E SHAY V10 $Eo0A grlold2dns Yelde £ BaA Slatol
Ee4% S4L Ax %avt & Fo1 AW 2oe B

HFHES ¥ Eesol oW ZF 4049 A= d@ tES FrAAsd, AR ¢
EE UEd B4 AT (X 4. @ AR 9@ NUERE 29 19 Yehd

2. & cytomegalovirus ¢F&EZ A
AR HAA  71&d visl Zo] CMV AW 242 FAY GCV (Cytovene)$} phosphonate

=210 PFA disodium salt (Foscarnet, Foscavir)& R #4822 Al&s49ch. ublolgixd] 7+
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Q¥ HEL 2094 o) 47U 88 N ¥ FBES) CMVEH AAEFE CPE Asife
2 Brlste ECo@t 224 EAS AT AYFFE Davisst AD-169¢ AHE8 3 HELAZo] o)
¥ kB S4L w2 48X AR F 17 79 ARE AMsEY, SHo] JowNE £
2 FEE Yed AL UG (X 9. @ Nz U AYAIHE 29 29 e,

A 2 A & RNA virus

1. & enterovirus ¢FE A

ALYl 7149 wst Rol PV-1 strain Brunhildesh CoxB3 strain Nancyol ta %sho]
Y2FEE HeLaMEAANN AMSHAT. &9 cytocidal effect® 7 ZAIEU o0 FE:ok
E 2 & ribavirin® ©] &35t EF 407 AR e FERA Yol £PHJon FJH A4S
HEhiE SEE BAHA FUTHED. AWEF F4¢ 39 39 EAHAS.

2. & vesicular stomatitis virus

s&én@ovﬁﬁs #1%34%3} 28 Uy o2 HeLaMEAA A FAld PHUY. BESGE

ribavirinol W ZF 407) Aol d@ FEAMel suAsHen TR £HE UrhiE &
gee BAHA FUATHEY). N¥EH F¢ 29 30 BASA,
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Table 1. Human viruses of the family Hepresviridae

Human herpes Common name Abbreviation Disease
type 1 Herpes simplex HSV-1 herpes labialis, encephalitis,
type 1 keratitis, eczema herpeticum
type 2 Herpes simplex HSV-2 genital and anal lesion,
type 2 neonatal herpes
type 3 Varicella~-zoster VZV chickenpox, shingles
type 4 Epstein-Barr EBV mononucleosis, Burkitt’s lymphoma,

nasopharygeal crcinoma, lymphotro-
liferative disease in immuno-
suppressed patients

type 5 Cytomegalovirus CMV major causes of morbidity and
mortality among immunocompromized
patients (encephalitis, retinits,
pneumonitis, CNS disease)

type 6 Human herpesvirus HHV-6 exsanthem subitum,
type 6 roseola infantum,

type 7 Human herpesvirus HHV-7 not well known
type 7

type 8 Human herpesvirus HHV-8 Burkitt’s lymphoma?
type 8
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Table 2. List of standard compounds

Abbr. Compound

Manufacturer Test virus

ACV

acyclovir

9-(2-hydroxyethoxymethyl) guanine

Ara~C cytosine-B~D-arabinofuranoside

GCV ganciclovir or DHPG

9-(1,3-dihydroxy-2-proxymethyl)guanine

PFA phosphonoformic acid, trisodium salt
foscarnet

Rib Ribavirin

Samchunli HSV-1, HSV-2

VZv

Sigma HSV-1, HSV-2

Synthex CMV
Sigma CMV
ICN PV-1, CoxB3,
VSV

Table 3. Numbers of the compounds tested

Family Virus Strain Number
F 34
Herpes simplex virus type 1
MS 34
Herpesviridae Herpes simplex virus type 2
Davis 40
Cytomegalovirus
AD-169 40
Poliovirus type 1 Brunhilde 40
Picornaviridae
Coxsackie B virus type 3 Nancy 40
Rhabdoviridae Vesicular stomatitis virus Indiana Lab 40
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Table 4. Summary of antiviral activity of the tested and the standard compounds

* (CS: cytostatic effect

** CC: Cytocidal effect

—312—

(ug/ml)
Vero cell HEL cell HeLa cell

Compound | CC50 EC50 CC50 EC50 CC50 EC50
- - PV-1 |{Co: VSV
oseoose [P | © fipmaliis] © | © Naxxazi India
94K-4-A 2100] >100 2100 >100| >100| >100
94K-4-B >100| >100 >100| >100| >100( >100
1A 3.7 3.7 - 18| >18| >18| >18
2D 3.7 3.7 15| 215/ >15| >15
4B 3.7 NC 10{ >10{ >10{ >10
5C 23.7| >3.7 32f >32| >32[ >32
94G-1-C >100| >100| >100 33.3| 58 >100; >100{ >100{ >100
94G-1-M >100{ >100{ >100 >100| >100 >100{ >100; >100| >100
94G-4-C >100 '>1(X)* >100 100 69 >100{ >100{ >100| >100
94G-4-M >100| >100{ >100 >100; >100 >100{ >100{ >100; >100
94G-9A-C >100( >100{ >100 >100] >100 >100] >100[ >100{ >100
94G-9A-M >100| >100( >100 >100] >100 >100| >100( >100| >100
94G-9B-C >100{ >100| >100 100, 48 >100| >100| >100| >100
94G-9B-M >100; >100| >100 48| >100 >100{ >100{ >100| >100
94G-17-C >100| >100{ >100 42( 33 >100; >100{ >100| >100
94G-17-M >100{ >100]{ >100 >100( 100 2100} >100{ >100| >100
94K-6-C >100| >100( >100 2100, 33 >100( >100{ >100/ >100
94K-6-M >100| >100( >100 2100 80 >100| >100{ >100{ >100
94K-7-C >100{ >100! >100 >33 23 >100{ >100{ >100| >100
94K-7-M 68.5(>68.5/>68. 5 11| >l >100{ >100{ >100| >100
94K-8-C >100( >100{ >100 >33 11 15.4/>15.4]>15.4{>15.4
94K-8-M >100{ >100; >100 >100( 62 >100{ >100{ >100| >100




Table. 4 continued

HEL cell

Vero cell HeLa cell

Compound| CC50 EC50 &5() EC50 CC50 - EC50

o e PN S | ol mmie] S | [ Neneylinaia
94K-14-C >100| >100( >100 33| >100 >100{ >100{ >100| >100
94K-14-M >100{ >100{ >100 2100 >100 >100| >100( >100| >100
94K-18-C >100{ >100{ >100 >100] >100 >100] >100| >100| >100
94K-18-M >100] >100( >100 2100 100 >100{ >100{ >100{ >100
94K-20-C 43.71>43.7>43.7 2100 >100 >100( >100 >100| >100
94K-20-M >100| >100( >100 >100 80 >100| >100{ >100; >100
94K-23-C >100| >100{ >100 66 44 2100| >100{ >100{ >100
94K-23-M >100| >100]| >100 2100 >100 2100/ >100( >100| >100
94K-25-C >100] >100( >100 60 44 >100; >100{ >100{ >100
94K-25-M | {>100( >100| >100 3.7 - B3.7 >100{ >100{ >100{ >100
Shin-1 |19.2|18.4/>18.4/>18.4 33.3| 33.3|18.1 18| >18| >18| >18
Shin-2 | >300{ >300{ >300| >300 >300; >300| >300] >300{ >300| >300( >300
Shin-3 19.1| 45.6/>45. 6/>45. 6 CT CT| 43.5 60) >60| >60| 160
Shin-4 | >300]>300| >300| >300 -100]  208| >300| >300| >300| >300| >300
Shin-5 |19.2|>300| >300{ >300 137| 151 18.1 >300{ >300| >300| >300
Shin-6 >300{ >300( >300| >300 208 >300{ >300| >300 >300( >300| >300
Shin-7 13.6/25.1/>25.1/>25.1 <11.1] <11.1| 11.8| 25.1}{>25.1|>25.1|>25.1
Shin-8 |58.6| 168| >168| >168 33.3| 33.3| 73.1{ 198| >198| >198| >198
ACV >100/>100{ 0.3| 4.2 100
Ara-C 0.45/ 4.2 0.2 3.2 >100
GCV >100 1.1 0.6| >100
Foscrnet | >100 54.4] 54.2] >100
Ribavir, |>100 >100| >100( 65.0{ >100| 20.0
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28-Ang-95

KORDI-AZ &

Virus HSV-1 HSV-2

Strain F MS Passage 22 Day 3d
Batch No 16 H7 Remark Plate No 9SH29A.
Tnoc. size 85 79 A9z pIED.MOIY AL
Dilution 50.00 83.33 A o =k =D |

pg/mb OD values Mean Std CC OD | % Viability Remark

300.00 0.02 0.02 0.02 0.00 056  [Msx via 97.56]
100.00 0.01 0.02 0.01 0.00 079 M vis 0.79
3333 0.02 0.02 0.02 0.00 182 088 (M ad 0.01
1t 1.69 1.67 168 0.01 9197  |Minwd 0.0
370 17 177 178 001 97.56

% Viability

300.00 0.02 0.00 <343 Mo, vis 129
100.00 0.01 0.00 -3.55 [ Mm. via -3.55
3333 X 0.01 0.00 0.08 -3.55 Max. std 0.00
1111, 0.10 0.10 0.10 0.00 129 Min. sd 0.00|
3.70 0.07 0.07 0.07 0.00 0.29
g/mé OD values Mean Std VC OD | % Viability Remark
300.00 0.02 0.02 0.02 0.00 -2.84 Max. via LN
100.00 0.02 0.01 0.01 0.00 -2.99 Min. via -2.99
3333 0.02 0.01 0.01 0.00 0.07 -2.99 Max. sd 0.07
1.1 0.10 0.10 0.10 0.00  Brad Min. std 0.00|
3.70 013 0.04 0.09 0.07 17
12000, Result
100.00 j e \“:M&ﬁ‘mm B s
l l Virus Strain ECS0 SI
i 80.00 ' HSV-1 F >18.4 <1
! § 5000+ HSV-2 MS >18.4 <1
- ! <\ Cytotoxicity activity - <a
] 4000 ¢ CCS0 | 8.4
! 20.00 «i Remarks
i i
3.00 i - e 2
\ .00 10.00 100.00 1000.00 -
! Coma. ot comporend f1oq) Suggestions
f | —ocx —@usv1 —d—wsvz |

Fig. 1. Anti-herpes simplex virus activity report
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Anticytomegalovirus Evaluation Report
Rep. Date 11-Sep-95 Rep. to KORDI-MZES
Exp. No : 95CV13 Exp. Date 1-Sep-95
Virus Human cytomegalavirus Host Cell HEL299
Strain AD-169 Davis Inoculum size CCID50/well
Icubation 7d Assay CPE inhibition/Giemsa stain
Sample Conc. | Cytotoxicity AD-169 Cytotoxicity! Davis I
Code g/ml  [Observed [NetCPE%| % Via |Observed {NetCPE%| % Via
300.00 e+ e | CT CT |#6ssa8 s#d0d8| 440+ 444+ | CT CT | #84888 $35883 (AD 2
shin-1 100.00 | +++ e+ | CT  CT |sheses swesas| ier e | CT  CT |s4e888 308008 {Dovie 08
3333 50 50 | s000 s0.00 20 20 | %000 5000
11.11 T 7 | 3000 3000 @ @ 0.0 0.00
ECS0 333 333
300.00 £ 8 | 3000 2000 P 4 | 000 000 [aD2
shin-2 100.00 10 100 | 000 000 © 4 | 000 000 [Davie:0s
33.33 ¢ 100 | 000 000 ' 4 00 o0
1111 100 100 | 000 000 a0 % | o000 o000
EC50 >300 >300
300.00 4+ 4+ | CT CT |#dsses 08| s+ | CT CT 808388 458883 |AD 2
shin-3 100.00 | «= CT  CT |6888s6 st6asd| +++  +++ | CT  CT |##eses 248028 |Davis 03
>33.33 . | CT CT |#sesas sasass| +~+ ++ | CT CT |sss8as seses
1111 w4+ | T cT |sasase wsser| v e | T CT |teaess ssesse
EC50 T dam F11.1 CT deonBl1.1
300.00 + + 30 30 | %00 00| + + 10 10 | 7500 7500 [AD2
shin-4 100.00 s 0 | %000 5000 w0 40 | 000 000 |Dwisios
33.33 60 6 | 4000 4000 © 40 | 000 000
1111 100 100 | 000 000 a0 4 | 000 o000
EC50 100 208
300.00 0 30 | W00  70.00 10 s | 7500 8.9 jap2
shin-5 100.00 60 60 | 4000 40.00 30 25 | 2500 3730 |Davis:0s
3333 k) 7 | 3000 3000 40 % | 000 000
L1 100 100 | 000 000 a0 30 000  23.00
EC50 137 151
300.00 + + 0 20 | 60.00 60.00 30 30 250 2500 |AD=2
shin-6 100.00 L) ™ | 3000 3000 0 4 | 000 000 [Davis:0.8
3333 7 70 | 3000 3000 0 © | 000 000
11.11 10 100 | 000 000 a0 a0 | 000 000
ECS0 208 >300
300.00 4+ 4 | CT CT |tesssn sa9808§ sov =+ | cCT Ccr |sesses sanssslap 2
shin-7 100.00 - cT CT {#84348 SURBEE[ +rtr  +ob cr CT | #$88864 338828 |Davis :08
33.33 4 | oCT CT |#286829 228038) e+ | CT CT |#sssee ssauss
1111 + . 30 30 ] 000 7000} = s s | srse  sns0
ECs50 <111 <11.1 o

- Fig. 2. Anti-cytomegalovirus activity report
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KRICT

Pharmaceutical Screening Center
Anti-Polio Evaluation Report

Exp. No 95PC13 Date 28-Aug-95
Code shin-1 Source KORDI
Virus information Host cell information Assay information
Virus PV-1 Coxa.B3 vsv Cell line Hela Assay CPEMTT
_Strain - BH Nancy . Passage 16 Day 2d
Batch No C2 Cs G2 Remark Plate No. 95PC13B
Inoc. size 197 >1000 198 ' 49 | dzngeaF
Dilution 14615 76 10556 a2Jx ojFa
Mock infected cells
Conc. OD value Mean Std Control % Viability Remark
300.00 0.013 0.014 0.014 0.001 0.80
-100.00 0.013 0.014 0.014 0.001 0.80
3333 0.014 0.015 0.015 0.00t 1.69 0.86
1nar 1.43 1.574 1.502 0.102 88.64
3.70 NT NT #DIV/0! #DIV/0! #DIV/0!
PV-1 infected cells
Conc. OD value Mean Std Control % Viability Remark
300.00 0.015 0.015 0.015 0.000 -0.30
100.00 0.015 0.014 0.015 0.001 033
3333 0.019 0.015 0.017 0.003 0.02 -0.18
1111 0.017 0.019 0.018 0.00t -0.12
3.70 NT ' NT #DIV/0! #DIV/O! #DIV/0!
. Cox B3 infected cells
Conc. OD value Mean Std Control % Viability Remark
300.00 0.014 0.014 0.014 0.000 -0.06
100.00 0.014 0.013 0.014 0.001 -0.09
33.33 0.015 0.014 0.015 0.001 0.02 -0.03
11.11 0.016 0.017 0.017 0.001 0.09
3.70 NT NT #DIV/Q! #DIV/0! #DIV/0!
VSV infected cells
Conc. OD value Mean Std Control % Viability Remark
300.00 0.015 0.013 0.014 0.001 -0.06
100.00 0.014 0.013 0.014 0.001 -0.09
© 3333 0.016 - 0.015 0.016 0.001 0.02 0.03
11.11 0.019 0.015 0.017 0.003 0.12
3.70 NT NT #DIV/0! #DIV/O! #DIVI0!
Result
Cytotoxicity activity CC50 Antiviral activity EC50 EC90
PV-1 >18 )18
Cytocidal effect 18 Cox B3 >18 218
VsV 18 )18 .

Fig. 3. Anti-poliovirus, coxsackie B virus and vesicular stomatitis virus

activity report
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