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I. TONG QUAN 

Cac hgp chit terpen bao gIm cac hgp chit chuyin hoa so cip va thiir cip, dugc hinh thaiih 
tir khung carbon ciia isoprene.'" Sy kit hgp va chuyin hoaciia cac dan vj isoprene tao ra cac ciu 
true da dang vdi dac tinh hoa hgc va sinh bgc khac nhau. Cac hgp chit terpenoh ciia thyc vat bac 
cao da dugc nghien cuu rgng rai va da dugc sir dung trong y hgc din tdc tir nhieu the ky qua. 
Tuy nhien, mai cho tdi diu tbi ky 20, cac hgp chit terpenoit co nguIn g6c sinh vat biln mdi 
dugc quan tam nghien cim. Cac hgp chit steroit terpenoit la cic hgp chit cd chira don vj 
isoprene dugc phin lap diu tien tir ngudn sinh vat bien. Vao nhung nam 1930, Bergmann da 
nghien curu va phan lip nhilu hgp chit sterol tir cac sinh vat bien khic nhau.'^' Sau d6, mgt trong 
cac hgc tro cua ong li Leon Ciereszko da tilp tuc ke thira va nghien cim cac hgp chat terpenoit 
tu cac loai san h6.'^' Cho tdi nay, mgt lugng Idn cac hgp chit terpen da dugc phin lap tir ngu6n 
sinh vat biln va rit nhilu trong s i chung thi hien boat tinh sinh hgc rat dang quan tam. 

Cac hgp chit chuyin hoa thii cip bao gIm cac hgp chit terpen ddng vai trd quan frgng 
frong sy canh tranh sinh tin ciia cic loai sinh vat bien. Cac hgp chit diterpenoit thudc khung 
cembrane nhu flexibilide (1) va dihydroflexibilide (2) dugc tim thay trong nude bien xung 
quanh loai san b6 mim Sinularia flexibilis. Cac hgp chit nay giir vai trd nhu mot hda chit bao 
v$ san h6 kh6i bi cac dgng vat khic an.'"' Cac hgp chit niy dgc d6i vdi cic loai ca. Mat khac, 
cac sinh vat sinh sing gin vdi cic loai san ho mem lai sin sinh cic hgp chit terpen nham chong 
lai cic loai san h6 nay, nhu trong truong hgp tuong tac giii'a loai tao dd Plocamlum hamatum va 
san ho mem Sinularia cruciata. Trong dd cic loai tio do nay da sin sinh ra hgp chat 
chloromertensene (3) de lam hoai tir cac m6 cua san h6.'^'^' Mgt vi du thu vj ve sy tuong tic giira 
hai mien va san ho la hgp chat terpen siphonodictidine (5) dugc tao ra tir cac loai bai mien thugc 
chi Siphonodictyon. Hgp chit siphonodictidine giy dgc doi vdi cac polyp cua san hd va nhu vay 
giiip hai mien ch6ng lai san ho.''' Chinh sy tien boa tir sy canh franh sinh tdn frong ty nhien da 
lam cho cac sinh vat bien sin sinh ra cic hgp chat de ch6ng lai sy tan c6ng tir ben ngoai nham 
duy fri sy t6n tai ciia chung. Cic hgp chit nay co ciu true hda hgc va boat tinh sinh hgc rit da 
dang, gan lien vdi vai trd cua chiing trong ty nhien va chiing dugc tao ra nham tin c6ng den cac 
cau true dich sinh hgc cu the nhu chuoi DNA, cac enzyme, cac ca quan thy cam, mang te bao. 
Nhu vay, boat tinh sinh hgc cua cic hgp chat terpen co ngu6n goc sinh vat bien cd tilm nang de 
nghien cim va sir dung trong ITnh vyc dugc hgc. Mgt so cac hgp chit terpen cd boat tinh sinh hgc 
cao da dugc nghien cim lam sang hoac tien lam sang.'^' Eleutherobin (8) la hgp chat dugc phin 
lap lin dau tien vao nam 1997 tir loai san bd thugc chi EleutherobiaP^ Ket qui thir nghiem tiln 
lam sang cho thiy eleutherobin la tic nhan lam ben hoa microtubule va co kha nang lien ket vdi 
mgt sd vj tri cua chu6i polymer microtubule nhu tac nhan chong ung thu palitaxel (Taxol).''°' 
Nhu vay ca che boat dgng cua eleutherobin (8) tuong ty nhu palitaxel, epothilone A va B. Ojima 
va cgng sy da chimg minh rang eleutherobin (8) c6 phin ciu tnic 3 chilu tao len dugc tinh tuong 
dong so vdi palitaxel. Nhan terpen ciia eleutherobin co khi nang lien kit vdi phan dudng va 
d6ng thdi gan ket vdi phin ciu triic cd chira histidine thong qua lien kit ester. Ciu true hda hgc 
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ciia eleutherobin sau do da dugc hai nhom nghien ciiu cua Nicolaou va Chen frin hanh nghien 
ciru tdng hgp toan phin nhung hieu suat kh6ng cao '"'''^ Do han chi vl lugng chit nen tiln trinh 
nghien cuu lam sang ciia hgp chit nay da bj chim lai. 

N NH, 
H 

5: siphonodictidine 

,^^. CI 

4: epi-plocamene D 
A c a 

CI Br 

6: Anverene 7: 7-Deacetoxy-olepupuane 

Hinh 1. Cac hg'p chit terpen ddng vai trd quan trgng trong sy sinh tdn cua 
cac sinh vat bien 

Cic hgp chit sarcodictyin A-C (9-11) va eleuthoside A va B (12-13) cung chiia khung ciu 
triic hda bgc rat gidng vdi hgp chit eleutherobin. Sarcodictyin A-C (9-11) da dugc phin lap vao 
nhiing nam 1980 tir loii Sarcodictyon roseum thudc biln Dia Trung Hii.''' ' ' Cac din xuit chiia 
dudng nhu eleuthoside A v i B (12, 13) dugc phan lap tir loai san hd Eleutherobla aurea ciia 
Nam Phi.'"' Vao nhiing nam do boat tinh sinh hgc cua cac hgp chit nay chua dugc khim phi. 
Cho tdi nam 1997 thi cic hgp chit thugc khung sarcodictyin mdi dugc bilt din nhu cac tic nhin 
lam ben boa tubuline. Gan diy hon, d6ng phin Z-sarcodictyin A dugc phin lap tir loii san h6 
Bellonella albiflora va b6 sung lam giau cho day chit thugc loai sarcodictyin.''^' Hien nay hgp 
chit nay dang dugc nghien cihi tiln lim sang.'^' 

Ngoai ra, cic hgp chit diterpen glycosit chira khung amphilectane cd boat tinh chIng viem 
nhu pseudopterosin A va E (15-16) cung dugc phin lap tir loai san h6 simg Pseudopterogorgia 
elisabethae} Sau d6 ciing tir loai nay mgt s6 eac dan chit pseudopterosin mdi 
(pseudopterosins M-Z) va .seco-pseudopterosin ciing da dugc phin lip va xac djnh cau tnic.'"' 
Gin day cac nghien ciru da chi ra rang thyc chat cic loai Symbiodinium s6ng cgng sinh vdi P. 
elisabethae chinh la nguon sin sinh ra cic hgp chit pseudopterosin.''*' Hoat tinh ch6ng viem ciia 
cic hgp chit pseudopterosin manh ban cac loai thu6c th6ng dung nhu indomethacin. Hien tai ca 
che boat dgng ciia cic hgp chit nay vin chua dugc hieu ro. Tuy nhien, ngudi ta thay ring co sy 
tuong tic giira cac hgp chit niy vdi ldp axit arachidonic. Djch chiet sa che ciia P. elisabethae co 
chira pseudopterosin E (16) hien nay dang dugc diing frong my pham va dugc Cong ty Estee 
Lauder bao che kem dudng da vdi ten thuong mai la Resilience®. 
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HO 

8: eleutherobin 

9: sarcodictyin A (R, = Me, Rj =H) 
10: sarcodictyin B (R i= Et, R2=H) 
11 : sarcodictyin C (R, = Me, R2 =OH) 
12: eleuthoside A (R, = 2",3"-diacetylarabinose, R2 = H) 
13: eleuthoside B (R,= 2",4"-diaoetylarabinose, R2= H) 

OH 

OH 

OH 

14: I PL 576,092 

^ ' 
OH 

15: pseudopterosin A (R, = xylose, R2 =H) 
16: pseudopterosin E (Ri =H, R2 = fucose) 
17: methopterosin (R, = xylose, R2 =Me) 

HO 

18: contignasterol (IZP-94,005) 

OH 

19: IPL 512,602 

PSO3H 

20: manoalide 21 : squalamine 

Hinh 2. Cac hofp chit terpen lam nguyen li^u d iu cho nghien CIFU cac bi^t du'g'C 

Cac sinh vat bien thudng chira cac hgp chat sterols vdi ciu triic dac biet. Vi du dien binh la 
hgp chit contignasterol (18) dugc phan lap tir loai Petrosia conlignata.'-^^^ Ucnp chat nay la mgt 
steroit bj oxy hoa manh co cau fruc rat dac biet vdi cau hinh bat thudng Hp-14 va nhdm chiire 
acetal d mach nhanh. Contignasterol (18, hay con dugc ky hieu la IZP-94,005) va cac dan xuat 
dugc biet den vdi boat tinh khang viem. Mac dii cau tnic hda hgc cua hgp chat contignasterol va 
din xuit co net tuong ddng vdi cic hgp chat c6 dien loai glucocorticosteroids, nhung ca che 
boat dgng kh6ng gi6ng nhau.'̂ °' Contignasterol va dan xuat khong phai la cac tie nhan iirc che 
PLA2 ma chung co tac dyng ire che sy giai phong histamine tir bach cau.'^'' Cdng ty dugc pham 
InflaZyme Pharmaceuticals da quan tam nghien ciru contignasterol de bao che thanh thuoc 
ch6ng hen suyen, nhung vdi cau triic phiic tap va phin ciu tnic mang boat tinh khdng ben nen 
sau do ngudi ta da hudng tdi cac dan xuit ciia contignasterol nhu IPL576,092 (14) va 
IPL512,602 (19). Mac dii tic nhan IPL576,092 (14) da dugc thir nghiem lam sang giai doan II 
diing frong chira frj benh hen suyen, tuy nhien sau do cac nha nghien ciru da phat bien ra rang tac 
nhin IPL512,602 (19) cho boat tinh t6t ban nen da ddn trgng tam nghien ciiu hgp chit nay. Hign 
tai hgp chit nay dang trong thir nghi?m lam sang giai doan II. Ddi vdi hgp chit IPL576,092 (14) 
hien nay ngudi ta dang md rgng nghien ciru de phat trien thanh tic nhan chdng cac benh viem da 
va mat. Hgp chit sesquiterpen, manoalide (20) dugc Scheuer va cgng sy phin lap tir loai hai 
mien Luffarlella variabilis.^'^'^^ Sau do nhom nghien ciru ciia Jacobs va Dennis da nghien cim va 
phat hien ra boat tinh ch6ng viem cua hgp chit nay.'"'̂ '*' Manoalide (20) da dugc Cong ty dugc 
pham Allergan Pharmaceuticals dang ky ban quyin sir dung frong chQ-a trj benh vay nen va da 
dugc thu nghiem lim sing giai doan II. Tuy nhien, do gap khd khan trong qua trinh bao che nen 
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manoalide da kh6ng dugc bao che thanh thuoc va hien nay hgp chat niy dugc sir dung nhu li 
chat chuan trong ire che boat dgng ciia PLA2. Hgp chat squalamine (21) la mgt steroit alkaloit 
dudi dang mudi tan frong nude dugc tim thiy trong cac m6 ciia ca nham Squalus acanthias. 
Squalamine (21) dugc biet den vdi cic hoat tinh nhu khing khuan va khang nam. Sau nay hgp 
chat nay con dugc phit hifn cd khi nang lie che sy phat frien ciia khoi u. Tuy nhien khi nghien 
ciru sau, ngudi ta thay rang chi khi sir dung ket hgp vdi cac tic nhin ch6ng ung thu khic nhu 
carboplatin va palitaxen tbi mdi co hieu qua, con khi su- dung don le, hgp chat nay kh6ng the 
hien boat tinh ch6ng ung thu manh. 

Cac hgp chat terpen brom va chlo hda thudng dugc sinh ra tir cac loai tio dd bien. Cac hgp 
chit terpen halogen hda trong binh 3 dugc tim thay trong loai tio do ciia chi Plocamium. Cac 
din chit halogen hoa ciia chamigrene (22-27) la cac sesquiterpen vdi ciu true spiro dugc phin 
lap tir loai tio thugc chi Laurencia. Trong mgt so trudng hgp, cic dan xuat acetyl dugc phin lap 
tir cac loai ddng vat an cic loii tio nay va cac nghien cuu gii thiet rang cac din chat acetyl nhu 
hgp chat 25 va 29 kh6ng phii la hgp chat sinh tong hgp thu cap cua cac loai tao mi chung da bj 
bien d6i trong qui trinh tio bj cic dgng vat an. 

Ngoai ra cac hgp chat terpen chiia nhom nifrile va cac nhom chirc tuong ty li cac hgp chat 
dac frung dugc tim thiy trong he sinh thai bien. Cic hgp chat nay thudng dugc tim thay tir cac 
loai hai mien. Axisonitrile-3 (37) la hgp chat terpen co ciu fruc dac bift dugc phan lap tir loai 
Acanthella klethra. Thdng thudng cac hgp chit isothiocyanate cung dugc tim thiy trong cic loii 
hii mien co chira cac hgp chit isonitrile tuong img. Nhieu hgp chat chira cac nhdm churc nay cd 
hoat tinh ch6ng sit ret, nhu hgp cha^ axisonifrile-3 (37) co boat tinh ch6ng sot ret manh co kha 
nang lic che ky sinh tning Plasmodium falciparum vdi gia trj IC50 la I6,5ng/ml va khong co dgc 
tinh. Cac hgp chit dugc phin lip tir cac loai hii mien thugc chi Cymbastela cung dugc biet den 
vdi boat tinh chong s6t ret nhu hgp chit diisocyanoadociane (48) vdi gii trj IC50 la 4,9ng/ml d6i 
vdi ky sinh trimg P. falciparum. Hoat tinh chdng s6t ret ciia hgp chit nay cao ban so vdi 
axisonitrile-3, nhung ddng thdi hgp chit nay cung the hien boat tinh giy dgc te bao. 

Br. --. 

22: Obtusol(R1=H, R2=CI. R3=Br, R4=Me) 24: 9-iso-obtiJsol (R=OH) 
23: Cartllagineol (R1=Br, R2=H, R3=Me, R4= CI) 25: 9-acety(-iso-obtuso( (ROAc) 

27 9 15-dibromo-1,3(15)- 28: caespitenone 29: 8-acelylcaespitol (R=OAc) 
30; caespitol (R=OH) 
31: caeapitane (R=H) 

HO 

26: elatol 

Br~ Br 

32: laucapyranoid A 

33 

Hinh 3. Cac hg-p chit terpen halogen hda 
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37: axisonitrie-3 38 axisothiocyanate-3 39 

I -- y 
H 

A J T H T H 

H / ' N C S " ' NC 

H 

H / ' N C ^ ' 'NC 

47 48: diisocyanoadociane 

I^NCS 

NCCI2 

Hinh 4. Cac hg'p chit terpens chiFa nhdm isonitrile va cac nhdm chirc tyang t\f 

II. TONG HOP TOAN PHAN 

Trong hau het cac trudng hgp ham lugng cic hgp chit phin lip dugc tir nguon sinh vat bien 
rit ban che. D6ng thdi viec thu mau cQng gap kh6ng it kho khan. Do vay vin de nghien cuu tong 
hgp toan phan cac hgp chit nay la dieu tit yeu. Qua trinh nghien cun tdng hgp toan phin co the 
xuat phat tir viec nghien ciru ngu6n g6c thyc sy sinh ra cic hgp chit do. Trong nhieu trudng hgp 
cac hgp chit nay dugc sinh ra tir cac vi khuan cgng sinh. D6i vdi frudng hgp niy thdng thudng 
ngudi ta se tien hanh nu6i ciy cac vi khuan nay tir dd cd the thu dugc hgp chat mong mu6n vdi 
lugng nhieu hon. Mgt each tiep can khac do la nghien ciiru qui trinh sinh tdng hgp ciia cic hgp 
chit nay, tir do co the tim ra cac enzyme tham gia vio qua trinh sinh tdng hgp lam ca sd cho 
vifc tien hanh nghien ciru tong hgp bang cac phuong phip c6ng nghe sinh bgc. 

COOEt 

Cac hgfp chat scalarane sesterpen 

Hinh 5. Tong hg-p cac scaiarene sesterpen tip manool: a) MeCOCHjCOOEt; b) 
(Et20)P(0)CH2COOEt, NaH, DMSO; c) 1. LIAIHaiOEt), 2. Ac^O, Py. 
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Ngoai ra viec nghien ciru tong hgp cac hgp chat bang cac phan irng hda hgc dugc nghien 
ciru nhieu nhat. D6i vdi hudng tiep can nay, viec lya chgn nguyen lieu dau san co la ylu t l quvlt 
djnh trong qua trinh tong hgp. Mgt vi du dien hinh da dugc PGS.TS. Nguyen Van Hiin» va nnk. 
thyc hien la qua trinh nghien cim t6ng hgp toan phan mgt s6 hgp chat scaiarene sesterpen co 
boat tinh giy dgc te bao cao nhu scalarin, scalaradial, deacetylscalaradial v i heteronemin duac 
phan lap tir loai hai mien Cacospongia scalaris. Trong qua trinh t6ng hgp nay, chiing t6i da lya 
chgn nguyen lieu dau la manool (51), mgt hgp chat ty nhien dugc phan lap tir ciy Dan sam xa 
(Salvea sclarea L.). Qua trinh tong hgp hai epimer 57 va 59 dugc trinh bay nhu tren hinh 5. Tir 
cac hgp chat nay, cho phep t6ng hgp cac sesterpen khac nhau cd ciing khung scaiarene.'"^' 

III. KET LUAN 

Sinh vat bien thyc sy la ngu6n cung cap cac hgp chat vdi ciu true boa hgc va boat tinh sinh 
hgc da dang. Trong do cac hgp chat terpenoit giiir vai tro quan frgng trong sy canh tranh sinh tdn 
ciia hf sinh thii bien. Nghien ciru thanh phan boa hgc ciia cic sinh vat bien gop phin phat hifn 
ra mo hinh cau triic co boat tinh de co the irng dung trgng y hgc tir do dua ra cac djnh hudng bio 
t6n va sir dung hieu qua ngu6n sinh vat bien. Viec nghien ciru qua trinh sinh t6ng hgp ciia cac 
hgp chit li hudng quan trgng nham giiip cho vifc t6ng hgp bang cdng nghe sinh hgc va t6ng 
hgp toan phin bang cac phan img hoa hgc, tir do cho phep thu dugc lugng chat Idn ban de phuc 
vu nghien ciru boat tinh sinh hgc va dugc hgc. 
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CAC HOP CHAT TERPENOIT CO HOAT T I N H SINH HOC CAO TlT NGUON 
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SUMMARY 

Several review articles dealing with various aspects of marine chemical ecology. Marine 
organisms produce a wide array of fascinating terpenoid stmctures 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 functionalihes 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 potendal 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. 


