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I. TONG QUAN

Cac hop chat terpen bao gbm céc hop chit chuyen hoéa so cip va thi cip, dugc hinh thanh
tir khung carbon cua isoprene.!" Sy két hop va chuyén hoéa.ciia cac don vj isoprene tao ra cac cdu
tric da dang véi dic tinh hoa hoc va sinh hoc khic nhau. Cac hop chét terpenoit clia thu'c vat bac
cao dd dugc nghién clru rong réi v da duge sir dung trong y hoc dan tdc tir nhiéu thé ky qua.
Tuy nhién, mai cho t&i dau thé ky 20, cac hop chét terpenoit c6 ngudn goc sinh vat bién méi
dugc quan tam nghién ciu. Céc hop chat steroit terpenoit 1a cac hop chédt c6 chia don vi
isoprene dugc phan 1ap dau tién tir nguon sinh vit bién. Vao nhimg nam 1930, Bergmann da
nghién clru va phén lép nhiéu hop chit sterol tir céc sinh vat bién khac nhau.!” Sau d6, mét trong
cac hoc tro cua éng la Leon Ciereszko di tiép tuc ké thira va nghién ctru cac hop chit terpenoit
tir céc loai san ho. I Cho t6i nay, mot luqmg I6m cac hop chét terpen da dugc phén lap tir ngudn
sinh v4t bién va rit nhiéu trong s6 chung thé hién hoat tinh sinh hoc rt dang quan tam.

Cac hop chét chuyen héa thir cAp bao gdm cac hop chat terpen déng vai tro quan trong
trong su canh tranh sinh tdn clia cac loai sinh vat bién. Cac hgp chat diterpenoit thugc khung
cembrane nhu ﬂex1b1hde (1) va dihydroflexibilide (2) dugc tim thdy trong nudc bién xung
quanh loai san hé mém Sinularia flexibilis. Cac hop chit nay giit vai trd nhu mot hoa chét bao
v¢ san hé khoi bi cac d¢ng vat khac an. ¥ Cac hop chét nay doc ddi vai cac Joai ca. Mit khéc,
cac sinh vat sinh sbng gan v6i cac lodi san hd mém lai sén sinh cac hop chit terpen nham chong
lai céc loai san h6 nay, nhu trong trudng hop tuong tac gitra loai tao d6 Plocamium hamatum va
san hé mém Sinularia cruciata. Trong d6 cac loai tao do nay dd san sinh ra hop chat
chloromertensene (3) dé lam hoai tir cic mé ciia san hd. 541 M6t vi du tha vi vé su tuong tac gilra
hai mién va san ho 14 hep chat terpen siphonodictidine (5) dugc tao ra tir cac loai hai mién thude
chi Siphonodictyon. Hop chat siPhonodictidine gay doc ddi vai cac polyp cua san hd va nhur vy
gitip hai mién chéng lai san h6."”’ Chinh sy tién héa tir sy canh tranh sinh tdn trong tu nhién da
lam cho céq sinh vét bién san sinh ra cac hop chat dé chdng lai su tdn cong tir bén ngoai nham
duy tri su ton tai cua ching. Cac hop chit nay c6 ciu tric hoa hoc va hoat tmh sinh hoc rat da
dang, gan lién véi vai trd cia ching trong tir nhién va ching dugc tao ra nhim tin céng den cac
c4u truc dich sinh hoc cu thé nhu chudi DNA, cac enzyme, cac co quan thu cam, mang té bao.
Nhu véy, hoat tinh sinh hoc clia cc hgp chat terpen cd ngudn gbe sinh vt bién ¢6 tiém nang dé
nghién ctru va sur dung trong linh vyc duorc hoc. Mét sb cac hop chit terpen c6 hoat tinh sinh hoc
cao d dugc nghién ctu 1am sang hoic tién 1dm sang.”® Eleutherobin (8) 1a hop chét dugc phan
1ap 1an dau tién vao nim 1997 tir loai san hé thugc chi Eleutherobia.” Két qua thir nghiém tién
1am sang cho thdy eleutherobin 14 tac nhan 1am bén héa microtubule vi c6 kha ning lién két vai
mét so vi tri ctia chudi polymer microtubule nhu tac nhin chbng ung thu palitaxel (Taxol). 110)
Nhu vy co ché hoat déng cua eleutherobin (8) twong tu nhu palitaxel, epothilone A va B. Ojima
va cdng su dd chimg minh ring eleutherobin (8) c6 phan céu triic 3 chiéu tao lén duqc tinh tuong
dong S0 VGi palitaxel. Nhén terpen cua eleutherobin c6 kha nang lién két véi phan dudmg va
dong thoi gan két voi phan cau tric ¢ chira histidine thong qua lién két ester. Céu tric héa hoc
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cua eleutherobin sau d6 da dugc hai nhém nghién ciru cta Nicolaou va Chen tién hanh nghién
ciru tong hop toan phin nhung hiéu sudt khong cao "' Do han ché v& lugng chit nén tién trinh
nghién cru 14m sang cta hop chit nay di bi cham lai.
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Hinh 1. Cac hgp chét terpen déng vai tro quan trong trong s sinh tén cua
cac sinh vat bién

Cac hop chat sarcodictyin A-C (9-11) va eleuthoside A va B (12-13) ciing chira khung ciu
tric héa hoc rdt gibng vai hgp chit eleutherobin. Sarcodictyin A-C (9-11) da dugc phén lap vao
nhirng nam 1980 tir loai Sarcodzctyon roseum thudc bién Dia Trung Hai."*! Cac dan xuit chia
dudng nhu eleuthoside A va B (12, 13) dugc phan I4p tir lodi san hd Eleutherobia aurea cia
Nam Phi.l"" Vao nhimg nam dé hoat tinh sinh hoc cta céc hop chét nay chua dugc khéam pha.
Cho t&i ndm 1997 thi cac hop chit thude khung sarcodictyin méi duge biét dén nhu céc tic nhan
lam bén héa tubuline. Gan day hon, ddng phén Z- sarcodictyin A dugc phén Iap tir lodi san hd
Bellonella albiflora va b sung lam giau cho day chat thudc loai sarcodictyin."*! Hién nay hop
chét nay dang dugc nghién ciru tién [am sang. (8]

Ngoai ra, cac hop chét diterpen glycosit chita khung amphilectane c¢é hoat tinh chéng viém
nhu pseudo?terosm A va E (15-16) ciing dugc phén lap tir lodi san hé sing Pseudopterogorgia
elisabethae!'® Sau dé ciing tir lodi nay mot sd cac din chét pseudopterosin - moi
(pseudopterosms M-Z) va seco-pseudopterosin cling dd dugc phan 1ap va xac dinh ciu tric. (7
Gén day cac nghién cuu d3 chi ra riang thuc chét cac loai Symbiodinium séng cong sinh voi P.
elisabethae chinh la ngudn san sinh ra cac hop chit pseudopterosin. [®1 Hoat tinh chdng viém cua
cac hop chét pseudopterosin manh hon cac loai thuoc théng dung nhu indomethacin. Hién tai co
ché hoat dong cua cac hop chét nay van chua duoc hiéu r5. Tuy nhién, ngudi ta thy rang co su
twong tac gitta cdc hop chat ndy véi 16p axit arachidonic. Dich chiét so ché ciia P. elisabethae c6
chira pseudopterosm E (16) hién nay dang dugc dung trong my pham va dugc Cong ty Estée
Lauder bao ché kem dudng da véi tén thuong mai 1a Resilience®.
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Hinh 2. Cac hop chét terpen lam nguyén liéu dau cho nghién clru cac biét dwee

Céc sinh vat bién thuomg chira cac hop chét sterols véi cdu tric dac biét. Vi du dién hinh 1a
hop chit contignasterol (18) duoc phén lap tu loai Petrosia contignata. ("I Hop chat nay 1a mot
steroit bi oxy hoa manh c6 ciu tric rit dic biét véi cu hinh bt thuong Hp-14 va nhém chuce
acetal & mach nhanh. Contlgnasterol (18, hay con dugc ky hiéu la IZP-94 005) va cic din xuét
duoc biét dén véi hoat tinh khang viém. Mac du ciu trac héa hoc cua hop chét contignasterol va
dan xuit c6 nét twong ddng véi cac hop chét cd dién loai glucocorticosteroids, nhung co ché
hoat déng khéng gidng nhau.* Contignasterol va din xuét khéng phai 1a cac tac nhén irc ché
PLA2 ma chiing c6 tac dung trc ché sy giai phong histamine tir bach ciu.”"! Céng ty dugc phém
InﬂaZyme Pharmaceuticals da quan tam nghlen ciru contignasterol dé bao ché thanh thude
chéng hen suyén, nhung vdi cu tric phirc tap va phan céu tric mang hoat tinh khéng bén nén
sau do nguoi ta di hudng toi cac din xuit cla contignasterol nhu IPL576,092 (14) va
IPL512,602 (19). Médc du tic nhan IPL576,092 (14) da duoc thir nghi¢ém lam sang giai doan 1I
diing trong chira tri bénh hen suyén, tuy nhién sau d6 cac nha nghién ciru da phat hién ra ring tic
nhén IPL512,602 (19) cho hoat tinh t6t hon nén da dén trong tam nghién ciru hop chit nay. Hién
tai hop chét nay dang trong thir nghiém lam sang giai doan II. Déi véi hop chit IPL576,092 (14)
hi¢n nay ngudi ta dang mo rng nghién ciru dé phat trién thanh tac nhan chéng cac bénh viém da
va mit. Hop chit sesquiterpen, manoalide (20) dugc Scheuer va cdng su phan lap tir lodi hai
mién Luffariella variabilis.*® Sau d6 nhém nghién clru cua Jacobs va Dennis di nghién ciru va
phat hién ra hoat tinh chéng viém ciia hop chat nay. (2324 Manoalide (20) da duge Cong ty dugce
phim Allergan Pharmaceuticals dang ky ban quyén sir dung trong chita tri bénh vdy nén va da
duogc thir nghiém 14m sang giai doan II. Tuy nhién, do gdp khé khian trong qua trinh bao ché nén
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manoalide da khong dugc bao ché thanh thudc va hién nay hop chét nay dugc sir dung nhu la
chat chuén trong (¢ ché hoat déng cua PLA2. Hop chit squalamine (21) 1a mét steroit alkaloit
duoi dang muéi tan trong nudc dugc tim thdy trong cic md cua ci nham Squalus acanthias.
Squalamine (21) duoc biét dén vai cac hoat tinh nhu khang khuan va khang nim. Sau nay hep
chit nay con dwoc phét hi¢n c6 kha néng trc ché su phat trién cua khéi u. ‘Tuy nhién khi nghién
clru sdu, ngudi ta thdy ring chi khi sir dung két hop véi cac tac nhan chdng ung thu khac nhu
carboplatin va palitaxen thi mdi ¢6 hiéu qua, con khi sir dung don 1€, hop chét nay khéng thé
hién hoat tinh chdng ung thu manh.

Céc hop chit terpen brom va chlo héa thudng duoc sinh ra tir cac loai tao do bién. Cac hop
chét terpen halogen hoa trong hinh 3 dugc tim thdy trong loai tao do cua chi Plocamium. Cac
dan chat halogen héa cua chamigrene (22-27) 1a cac sesquiterpen voi cau tric spiro dugc phén
1ap tr loai tao thude chi Laurencia. Trong mét sb truong hop, cac dan xudt acetyl dugc phan 13p
tir cac loai dong vit dn céc loai tao ndy va céc nghién clru gia thiét ring cic dan chit acetyl nhur
hop chat 25 va 29 khong phai la hop chit sinh téng hop thi cip cia cac loai tio ma ching d3 bj
bién doi trong qua trinh tao bi cdc dong vat an.

Ngoai ra cac hop chit terpen chira nhém nitrile va cac nhém chire tuong tir 1a cac hop chat
dic trung duoc tim thiy trong hé sinh thai bién. Cac hop chét nay thudmg dugc tim thiy tir cac
loai hai mién. Axisonitrile-3 (37) 14 hop cht terpen c6 ciu tric dic biét dugc phén 1dp tir loai
Acanthella klethra. Thong thudng cac hop chat isothiocyanate ciing dugc tim thay trong cac loai
hai mién c6 chira cac hop chit isonitrile twong tmg. Nhiéu hgp chat chira cac nhoém chirc nay c6
hoat tinh chong s6t rét, nhu hgp ché axisonitrile-3 (37) c6 hoat tinh chéng st rét manh c¢6 kha
nang (rc ché ky sinh tring Plasmodium falciparum véi gia tri ICs 1a 16,5ng/ml va khong c6 doc
tinh. Cac hop chét duoc phén 18p tir cdc loai hai mién thuge chi Cymbastela ciing dugce biét dén
vdi hoat tinh chong sdt rét nhu hop chét dusocyanoadomane (48) vai gia tri ICs 12 4,9ng/ml dbi
voi ky sinh trung P. falciparum. Hoat tinh chbng sbt rét cia hop chét ndy cao hon so véi
axisonitrile-3, nhung ddng thoi hop chit nay ciing thé hién hoat tinh gay ddc té bao.

22: Obtusol (R1=H, R2=Cl, R3=8r, R4=Me) 24: 9-iso-obtusal (R=0OH)
23: Camlagmeol (R1=8r, R2=H, R3 Me, R4=Cl) 25: 9-acetyl- |so-obtusd (R=0Ac)

N OH R Br
27: 9,15-dibromo-1,3(15)- 28: caespitenone 29: 8-acetylcaespitol (R=0Ac)
chamigra-diene-11-ol 30: caespitdl (R=0OH})
J1: caespitane (R=H)
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Hinh 3. Céc hgp chét terpen halogen héa



688 Tuyén tap Héi nghi KHOA HOC TOAN QUOC VE SINH HOC BIEN VA PHAT TRIEN BEN VUNG

CN SCN

37: axisonitrie-3 38 axisothiocyanate-3 39 40 41

47 48: diisocyanoadociane 49: kalihinol A 50: ulosin B

Hinh 4. Cac hop chét terpens chira nhém isonitrile va cac nhém chirc twong ty

II. TONG HQP TOAN PHAN

Trong hau hét cac truong hop ham lugng cac hop chat phan lap dugc tur nguén sinh vit bién
rat han ché. Dong thoi viéc thu mau ciing gap khéng it khé khan. Do véy van dé nghién cru tong
hop toan phan cac hop chit nay la dleu tit yéu. Qua trinh nghién ciru tong hop toan phin co thé
xuit phat tir viéc nghién ciru ngudn goc thuc su sinh ra cac hop chat d6. Trong nhiéu trurémg hop
cac hop chit nay duoc sinh ra tir céc vi khuin cong sinh. Déi véi truomg hop nay théng thucmg
ngudi ta s& tién hanh nubi cay cac vi khuin nay tir d6 c6 thé thu dugc hop chat mong muodn v&i
lugng nhiéu hon. Mét cach tlep cén khéc d6 1a nghién ciru qua trinh sinh téng hop cta cac hop
chét nay, tir d6 ¢6 thé tim ra cac enzyme tham gia vao qué trinh sinh téng hop 1am co s& cho
viéc tién hanh nghlen ctru tong hgp bang cac phuong phap cong nghé sinh hoc.

Cac hop chat scalarane sesterpen

Hinh 5. Téng hop cac scalarene sesterpen tr manool: a) MeCOCH,COOEt; b)
(Et,0)P(O)CH,COOEt, NaH, DMSO; c) 1. LiAlH,(OEt), 2. Ac,0, Py.
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Ngoai ra viéc nghién ciru tono hop cac hop chat bang cac phan {mg héa hoc duge nghién
clru nhiéu nhat. Déi v&i hudng tiép can nay, viéc luya chon nguyén liéu dau san 6 la yéu td quyét
dinh trong qua trinh tong hop. Mot vidu dién hinh da dugc PGS.TS. Nouyen Van Hing va nnk.
thuc hién la qua trmh nghién clu tong hop toan phan mot sd hop chat scalarene sesterpen co
hoat tinh gay d¢c té bao cao nhu scalarin, scalaradial, deacetylscalaradlal va heteronemin dugc
phan lap tu loai hai mién Cacospongia scalaris. Trong qua trinh tong hop nay, ching t5i da lya
chon nguyén liéu dau la manool (51), mét hop chét tu nhién dugc phan Iap tir cdy Dan sam xa
(Salvea sclarea L.). Qua trinh téng hop hai epimer 57 va 59 duoc trinh bay nhu trén hinh 5. Tur
cac hgp chét ndy, cho phép tdng hop cac sesterpen khac nhau ¢ ciing khung scalarene.”!

III. KET LUAN

Sinh vit bién thuc su la nguf)n cung cép cac hop chat véi ciu triic hoa hoc va hoat tinh sinh
hoc da dang. Trong d6 cac hop chit terpenoit gilr vai tro quan trong trong su canh tranh sinh tén
cua h¢ sinh thai bién. Nghién ciru thanh phan hoa hoc cta cac sinh vat bién gép phan phat hién
ra md hinh cAu tric c¢6 hoat tinh dé c6 the ung dung trong y hoc tir d6 dua ra cac dinh huéng bao
ton va sir dung hiéu qua ngudn sinh vat bién. Viéc nghlen clru qua trinh sinh téng hop cua cac
hop chat 1a hudng quan trong nhim giup cho viéc tdng hop bang cong nghé sinh hoc va téng
hop toan phan bang cac phan g héa hoc, tir d6 cho phép thu dugc luong chat 1én hon dé phuc
vy nghién ciru hoat tinh sinh hoc va dugc hoc.
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CAC HQP CHAT TERPENOIT CO HOAT TINH SINH HQC CAO TU NGUON
SINH VAT BIEN

Nguyen an Hung, Pham Van Cuong and Doan Thi Mai Huong
SUMMARY

Several review articles dealing with various aspects of marine chemical ecology. Marine
organisms produce a wide array of fascinating terpenoid structures distinguished by
characteristic structural features. Certain structural classes, e. g. cembrane, chamigrene,
amphilectane skeletons, and unusual functional groups such as isonitrile, isothiocyanate,
isocyanate, dichloroimine and halogenated functionalities occur predominantly in marine
metabolites. Especially striking is the frequent occurrence of sesterpens in marine organisms, and
sponges must be considered as one of the prime sources of these C25 terpenoid compounds. The
prominent biological activity of marine terpens is evident in their ecological role in the marine
environment, and makes them interesting as potential drugs. Several terpenoid compounds, e.g.
eleutherobin, sarcodictyin, contignasterol derivatives, are in preclinical or clinical development.
In many cases, a paucity of marine compounds hinders their development. Total synthesis of
such marine products is helpful to obtain in large scale of samples for biological evaluation.
Herein, we report the research in marine terpenoits with interesting biological activities.



