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Linh vie k§ thuit dwge dé cap

Sang ché dé cap dén cac hop chit c6 tac dung dé didu tri bénh ung thu va duge

phim chita chung.
Tinh trang k§ thuit caa sing ché

Séng ché dé cap dén cac hop chét c6 tinh trong ddng vé chu triic so véi cac hop
chit bufadienolit dugc md ti trong giai phép ky thuat. P& xem cac hop chét
bufadienolit, hdy xem Huimin Gao et al trong tai liéu: Nat. Prod. Rep., 2011, 28, 953.

Céc hop chit bufadienolit dugc bao c4o trong gidi phap k¥ thuat 1a céc steroit tur
nhién, ban diu dugc phan tich ra tir céc ngudn tu nhién & trén trai dit nhu cac cay
thugc céc ho Crassulaceae, Hyacinthaceae, Iridaceae, Melianthaceae, Ranunculaceae,
va Santalaceaethe, va cidc dong vat thudc loai Bufo (coc), Photinus (dom dém), va
Rhabdophis (rdn) (Steyn et al. Nat. Prod. Rep. 1998, 15, 397-413; Krenn et al.
Phytochemistry, 1998, 48(1), 1-29).

Trong s cac hop chét bufadienolit nay, cic hop chét Scilliroside va Scilla khac
dd duoc phan tich tir cdy hanh bién 46, Urginea maritima, va dugec mé ta cé doc td
cao, dic biét la Scilliroside ma 4nh hudéng dén hé tim mach va hé thin kinh trung
wong, 13 nguyén nhan gay ra cic con co giat va chét (Verbiscar et al. J. Agric. Food
Chem. 1986, 34, 973-979; Kopp et al. Phytochemistry, 1996, 42(2), 513-522). Majinda
et al. cling di phéan 1ap cac hop chit bufadienolit tir Urginea sanguinea, tao ra cay

trdng khéng an toan dugc ding 1am thao dwoc (Planta Med. 1997, 63, 188-190).

Hoat tinh khang virut khang mdt loat rinovirut va hoat tinh tri ecpet ctia mot sd
hop chit bufadienolit d& dugc dénh gid 1an luot bdi Kamano et al. (Chem. Pharm.
Bull. 1988, 36(1), 326-332) va Takechi et al. (Phytochemistry, 1996, 41(1), 125-127),

va da phat hi¢én ra r%tng hau hét cac hop chét nay déu thé hién mot sb hoat tinh trc ché.

Ngoai ra, hoat tinh gy doc té bao ctia mdt sé hop chit bufadienolit d& duoc
danh gia bdi mot vai tac gia. Dc biét 13, Jing et al. d4 béo céo ring bufalin c6 tic dung
trc ché sy phat trién hiéu nghiém trén céc té bao ung thu bach cdu & ngudi (cc dong té

bao HL-60, ML1, U937, va K562), caxinom biéu mé (dong t& bao HelLa), ung thu gan
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(dong té bao PLC/PRF/5), vi caxinom bidu bi (dong t& bao A431), nhung it hidu
nghiém hon ddi véi bénh bach cdu M1 & chudt, khéi u 4c tinh B16, va dong té bio md
ung thu dang bach huyét P388 va u gan AH66 & chudt va dong té bao PC12 ciia té bio
wa crom. Ho ciing dd phat hién ring bufalin kich thishc sy chét té bao theo chuong
trinh dién hinh & dong té bao HL-60 bénh bach ciu & ngudi ma khong phai bach ciu &
ngudi (Jpn. J. Cancer Res. 1994, 85(6), 645-651).

Kupchan et al. d& md t4 mot sd hop chit bufadienolit duoc phan tach tir
Bersama abyssinica ma thé hién hoat tinh irc ché khang caxinom cua dong & bao miii-
hau (KB) & nguoi (Bioorg. Chem. 1971, 1, 13-31; J. Org. Chem. 1971, 36(18), 2611-
2616).

Kamano et al. da dénh gia hoat tinh gy ddc té bao ctia 80 hop chét bufadienolit
va cardenolit, dugc phan tach tir thubc Trung Hoa Ch’an Su (thu duge tix tuyén da cua
con céc nhu Bufo gargarizans), khang dong té bao caxinoma gan so phat PLC/PRF/5
va dong té bao khang colkixin ciia cdy ba ché PLC/PRF/5. Trong sb ching, 16 hop
chat da dugc thé hién 14 ¢6 doc t6 té bao hidu nghiém (ICs<10” pg/mL) khang dong
t€ bio PLC/PRF/5 (Bioorg. Med. Chem. 1998, 6, 1103-1115; J. Med. Chem. 2002, 45,
5440-5447). Hop chat bufadienolit khac d4 dwoc phan tach bdi Nogawa et al. tir cing
mdt ngudn, cic hop chit nay da duoc thir nghiém khéng caxinom miii hiu & ngudi
(KB), bénh bach cau & ngudi (HL-60), bénh bach ciu & chudt (MH60), ung thu tuyén
tuy (BXPC3), ung thu tuyén va (MCF7), u nguyén bao dém CNS (SF268), NSC &
phdi (NCIH460), caxinom & rudt két (KM20L2), va cac dong t& bao ung thu tuyén tién
liét (DU145) (J. Nat. Prod. 2001, 64, 1148-1152).

Ye et al. dd didu ché cic hgp chdt bufadienolit méi ti bufalin bing céch
hydroxyl héa vi khudn. Céc hop chit nay dugc thir nghiém chdng lai cic dong t& bao
ung thu gan & ngudi Bel-7402, ung thu da day & ngudi BGC-823, caxinom cb & ngudi
HeLa, va bénh bach ciu HL-60 & nguoi, thé hién mot sd trong s6 cac doc tb té bao
hiéu nghiém c6 thé so sanh v&i cac doc t6 té bao cua bufalin (J. Steroid. Biochem.

Mol. Biol. 2004, 91, 87-98; J. Nat. Prod. 2005, 68, 626-628).

Vi bénh ung thu 13 nguyén nhén chinh gdy chét & dong vét va & ngudi, da va

dang co rat nhidu nd lyc dé dat duge hoat tinh va d0 an toan tri liéu tri ung thu cho cic
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bénh nhan mac bénh ung thw. Van @& cin dugc giai quyét boi sang ché 1a d& xuét cac
hop chét ma hitu ich trong viéc diéu tri bénh ung thu.
Ban chit k§ thuat ciia sing ché

Muc dich ctia sang ché 13 d& xut cac hop chét co cong thirc chung I ho#c cac

muoi dugc dung, céc tién duge chat hodc cac chat dong phan 14p thé cta né:

trong d6:

mdi R; va R, ddc 14p duoc chon tir hydro, halogen, OR,, OCOR,, va OCOOR,, hoic
R; va R, cing 1a =0;

mdi R;, Rys, va Ry doc 1ap duoc chon tir hydro, OR,, OCOR,, OCOOR,, va =0, vdi
diéu kién 14 khi nhém =O c6 mit thi hydro ctia nguyén tir C ma =O duogc gén vao d6
khong c6 mat;

mdi Ry, Rs, Rg, Ry, Ry, Ryp, va Ry ddc lap dugc chon tir hydro, OR,, OCOR,, va
OCOOR,;

mdi Rg, Ry, va Ry7 doc 14p duoc chon tir hydro, OR,, OCOR,, OCOOR,, C;-C, alkyl
dugc thé hoic khong dugc thé, C,-Cyp alkenyl duogc thé hodc khong duoc thé, va C,-
Ci, alkynyl dugc thé hodc khong duoc thé;

R, dugc chon tir hydro, OR,, OCOR,, OCOOR,, va =0, véi diéu kién 13 khi nhém =0

c6 mat thi hydro ctia nguyén tir C ma =0 duoc ga“'ln vao do6 khong c6 mat;
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R;; duge chon tir hydro, COR,, C;-Cy; alkyl dugc thé hodc khéng duge thé, C,-Cpy
alkenyl dugc thé hoic khong dugc thé, va C,-Cy, alkynyl dugc thé hodc khong dugc
thé;

mdi R, doc 1ap duoc chon tir hydro, C;-Cy5 alkyl duogc thé hoic khong duge thé, Cp-
Ci, alkenyl dugc thé hodic khong dugc thé, C,-Cy, alkynyl duoc thé hodc khong dugc
thé, aryl duogc thé hodc khéng duoc thé, va nhém di vong duogc thé hojic khong duoc
thé;

mdi Ry, doc 14p duoc chon tir hydro, C;-C, alkyl dugc thé hoic khong duge thé, Cy-
C1, alkenyl dugc thé hodc khong duoc thé, C,-Cy, alkynyl duoc thé hodc khong dugc
thé, aryl dugc thé hoac khong dugc thé, nhom di vong dugc thé hodc khong dugc thé,

va duong dugc thé hoic khoéng dugce thé; va
dudng nét dut ------- 14 lién két khéc, nhém epoxy, hogic 1a khong c6 mit.

Theo mot khia canh khéc nita, séng ché d& cép dén hop chit c6 cong thirc I,
hodc mudi dugce dung hodc chét d@)ng phén lap thé cua n6, dé dung 1am thudc, cu thé 1a

ding 1am thubc ¢ diéu tri bénh ung thur.

Theo mot khia canh khac, sang ché con mé ta viée st dung hop chéit ¢6 cong
thirc I, hodc mudi duge dung hoac chét déng phén lap thé cua no, trong viéc didu tri
bénh ung thu, hodc trong viéc bao ché thudc, t6t hon 1a @& didu tri bénh ung thu. Cac
khia canh khic clia sang ché mé ta cac phuong phép didu tri, va cac hop chit dé st
dung trong cac phuong phap ndy. Do d6, sang ché con mé ti phuong phép didu trj
dong vét c6 v bat ky, dic biét 13 ngudi, bi anh huéng béi bénh ung the ma bao gdm
viéc cho ca nhan bi mic bénh dung lirqng hitu hiu c6 tac dung trj liéu hop chit nhu
duoc xac dinh & trén.

Theo mot khia canh khéc nita, sang ché @& xuit hop chét c6 cong thic I, hodc
mudi duge dyung hoic chit ddng phan 14p thé ctia n6, d& ding 1am thubc didu tri bénh
ung thu.

Theo mot khia canh khéc nita, sang ché d& xult dugc phdm chira hop chét c6
cong thire I, hodic mudi duge dung, tién duge chét hodc chit déng phén lap thé cua né,

cling v6i chit mang hoic chit pha lodng duoc dung.

M5 ta chi tiét sang ché
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Sang ché dé cap dén cac hop chét c6 cong thirc chung I nhu duge xac dinh &

trén.
Trong céc hop chit ndy, cic nhém c6 thé duge chon theo huéng din sau:

Céc nhém alkyl c6 thé phan nhéanh hoc khéng phin nhanh, va tét hon 1a c6 tix
1 dén 12 nguyén tir cacbon. Mt 16p dwoc wu tién hon cla céc nhém alkyl c6 tir 1 d&én
6 nguyén tir cacbon. Tham chi t5t hon nita 1 c4c nhém alkyl ¢6 1, 2, 3 hoic 4 nguyén
tir cacbon. Metyl, etyl, n-propyl, isopropyl va butyl, bao gdm n-butyl, zert-butyl, sec-
butyl va isobutyl 1a cac nhém alkyl dugc dic biét vu tién trong cac hop chét cta séang
ché. Nhu duge st dung & déy, thuat ngit alkyl, trir khi c¢6 quy dinh khéc, ding @ chi
ca cac nhom dang vong va khdng phai dang vong, mac du cidc nhém dang vong s& bao

gdm it nhit ba thanh phén cacbon trong vong.

Céc nhém alkenyl va alkynyl dugc wu tién trong céc hop chit ctia séng ché c6
thé dugc phan nhénh hoic khéng duge phan nhanh, c6 mét hosc nhidu lién két khong
no va tir 2 dén 12 nguyén tir cacbon. Mt 16p duoc wu tién hon ciia cic nhém alkenyl
va alkynyl c6 tir 2 dén 6 nguyén tir cacbon. Tham chi dugc vu tién hon 13 cic nhém
alkenyl va alkynyl c6 2, 3 hodc 4 nguyén tir cacbon. Cac thuét ngit alkenyl va alkynyl
dugc sir dung & ddy dung dé chi ca nhém dang vong hodc khong phai dang vong, mic

du cac nhém dang vong s& bao gém it nhét ba thinh phin cacbon trong vong.

Céc nhém aryl thich hop trong cac hop chit cia sang ché bao gdm céc hop chit
mdt vong hojc nhiu vong, bao gdm cac hop chit nhidu vong ma c6 chira cic nhém
aryl tach riéng va/hodc duge ngung tu. Cic nhém aryl thong thuong chira tir 1 dén 3
vong dugce tach riéng hoic duge ngung tu va tir 6 dén 18 nguyén tir cacbon trong vong.
T6t hon 13, céc nhém aryl chira tir 6 dén 10 nguyén tir cacbon trong vong. Cac nhom
aryl dugc dic biét uu tién bao gdbm phenyl dugc thé hodc khong duoc thé, naphtyl
duoc thé hoidc khong dugc thé, biphenyl dugc thé hodc khong duge thé, phenanthryl
duoc thé hodic khong dugc thé, va anthryl dugc thé hodc khong duogc thé.

Céc nhém di vong thich hop bao gdm cac nhém di vong thom va cdc nhém di
vong béo chira tir 1 dn 3 vong duoc tich riéng va/hoic duge ngung tu va tir 5 dén 18
nguyén tit trong vong. Cac nhém dj vong thom va cac nhém di vong béo chira tir 5 dén
10 nguyén ti trong vong. Céc nhém di vong thom thich hop trong cic hop chét cta

sang che c6 chira mot, hai hodc ba nguyén tir khac loai dugc chon tlr cac nguyén tir N,
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O hoic S va bao gdm, vi du, coumarinyl bao gém 8-coumarinyl, quinolyl bao gdm 8-
quinolyl, isoquinolyl, pyridyl, pyrazinyl, pyrazolyl, pyrimidinyl, furyl, pyrrolyl,
thienyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, isoxazolyl, oxazolyl, imidazolyl,
indolyl, isoindolyl, indazolyl, indolizinyl, phthalazinyl, pteridinyl, purinyl,
oxadiazolyl, thiadiazolyl, furazanyl, pyridazinyl, triazinyl, cinnolinyl, benzimidazolyl,
benzofuranyl,  benzofurazanyl, benzothienyl, benzothiazolyl, benzoxazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl va furopyridyl. Cac nhém di vong béo thich
hop trong cac hop chit clia sang ché chira mot, hai hodic ba nguyén tir khac loai duge -
chon tr cic nguyén tir N, O hoic S va bao gdm, ching han, pyrolidinyl,
tetrahydrofuryl, dihydrofuryl, tetrahydrothienyl, tetrahydrothiopyranyl, piperidyl,
morpholinyl, thiomorpholinyl, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
tetrahydropyridyl, 2-pyrolinyl, 3-pyrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl,
dioxolanyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl,
dihydropyranyl, dihydrothienyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-
azabicyclo[3.1.0]hexyl, 3-azabicyclo[4.1.0]heptyl, 3H-indolyl, va quinolizinyl.

Thuit ngét duong bao gdbm monosacarit, disacarit, trisacarit, polysacarit,
oligosacarit, va cac din xuét sacarit. T6t hon 13, sacarit dugc chon tir rhamnoza,
glucoza, digitoxoza, digitaloza, digginoza, sarmentoza, vallaroza, va fructoza. Céc dan
xuét clia nd, bao gdm glycosit clia dudng, N-glycosylamin, cac din xudt O-axyl, c4c
dAn xuit O-metyl, ruou dudng, axit dudng, dudng deoxy, va cac nhém c6 lién quan, 1a

cac nhém dudng ciling dugce uu tién.

Céc nhém halogen thich hgp trong céc hop chét ctia sang ché bao gdm F, Cl, Br

val.

Céc nhém dugc dé cap O trén co thé duoc thé & mdt hodc nhiéu vi tri ¢6 sin
bang mot hodc nhidu nhém thich hgp nhu OR’, =0, SR’, SOR’, SO,R’, NO,, NHR’,
N(R’),, =N-R’, NHCOR’, N(COR”),, NHSO,R’, NR’C(=NR’)NR’R’, CN, halogen,
COR’, COOR’, OCOR’, OCONHR’, OCON(R’),, CONHR’, CON(R’),, C;-Cy, alkyl
duoc thé hoic khong dugc thé, C,-Cpy alkenyl duoc thé hodc khong dugc thé, C,-Cp,
alkynyl duoc thé hoic khong dugc thé, aryl dugc thé hoic khong duogc thé, va nhom dj
vong dugc thé hoic khong dugc thé, trong d6 mdi trong s6 cac nhém R’ doc 1ap dugc

chon tir nhdm bao gém hydro, OH, NO,, NH,, SH, CN, halogen, COH, COalkyl,
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COOH, C-Cy, alkyl dugc thé hogic khong dugc thé, C,-Cy, alkenyl duge thé hoic
khong dugc thé, C,-Cp, alkynyl duoc thé hoic khong dugc thé, aryl duogc thé hoic
khong dugc thé, va nhém di vong dugce thé hoic khong dugc thé. Trong d6 chinh céac

nhém niy dugc thé, céc phan tir thé c6 thé duge chon tir danh muc trén.

Thuat ngir “cac mudi duoc dung va céc tién dugc chit” dung d& chi mubi dugc
dung bét ky, este, solvat, hydrat hosic hop chét khic bt ky ma, khi cho bénh nhan
ding c6 kha niing tao ra (truc tiép hodc gian tiép) hop chit nhu duge mé ta & day. Tuy
nhién, s& dugc danh gid ring cic mudi khong dugc dung cling nim trong pham vi cia
sang ché vi cac hop chit nay c6 th hiru ich trong vidc didu ché cac mubi dugc dung.
Viée didu ché cac mubi va tién duge chit c6 thé duge thyc hién bang cac phuong phéap

da biét trong linh vuc.

Vi dy, cac mudi duge dung cua céc hgp chét dugc dua ra & day duogc téng hop
tir hop chat gbc, ma chira gbc bazo hodc axit, bang cac phuong phéap héa hoc thong
thuong. Nhin chung, cic mudi ndy, vi dy, dugc didu ché bang cach cho cc dang axit
ho#c bazo ty do ctia cac hop chit nay phan tng voi luong ty lugng cta bazo hoic axit
thich hop trong nudc hoic trong dung méi hitu co hogc trong hdn hop ciia ca hai. Nhin
chung, m6i truong khéng chira nudc nhu ete, etyl axetat, etanol, isopropanol hozc
axetonitril 13 duge wu tién. Cac vi dy vé cac mudi cong axit bao gdm cac mudi cong
axit v0 co nhu, vi dy, hydroclorua, hydrobromua, hydroiodua, sulphat, nitrat,
phosphat, va céc mudi cong axit hitu co nhu, vi dy, axetat, trifloaxetat, maleat,
fumarat, xitrat, oxalat, suxinat, tartrat, malat, mandelat, metansulfonat va p-
toluensulfonat. Cac vi du vé cac mudi cdng bazo bao gf“)m cac mubi vo co nhu, vi duy,
cidc mudi natri, kali, canxi va amoni, va cdc mudi kiém hitu co nhu, vi duy,
etylendiamin, etanolamin, N,N-dialkylentanolamin, trietanolamin va céc mudi

aminoaxit bazo.

Céc hop chit ctia sang ché c6 thd & dang tinh thé hodc dudi dang cac hop chét
tur do hodc dudi dang céc solvat (chﬁng han cac hydrat) va dugc dy dinh r?mg ca hai
dang déu nim trong pham vi clia séng ché. Céc phuong phap solvat hdéa nhin chung da

biét trong linh vye.

Hop chét bit ky ma 14 tién duoc chét ctia hop chét ¢6 cong thie I 13 ndm trong

pham vi clia sang ché. Thuat ngit “tién dugc chit” duge ding trong ngit canh rong
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nhét ctia né va bao gdm céc din xuit cta né duge chuyén héa in vivo thanh céc hop
chit ctia sang ché. Céc vi du v& céc tién dugc chit bao gdm, nhung khong gidi han 6,
cac din xudt va cac chét chuyén héa cua cac hop chét c6 cong thirc I hogic II ma bao
gdm céc gbc c¢6 thé thity phan sinh hoc nhu céc amit c6 thé thiy phan sinh hoc, céc
este c6 thé thily phén sinh hoc, céc carbamat c6 thé thiy phén sinh hoc, cac carbonat
c6 thé thily phan sinh hoc, c4c ureit ¢ thé thity phan sinh hoc, va cac chit tuong tu
phosphat c6 thé thity phan sinh hoc. Tét hon 13, c4c tién dugc chit ctia cac hop chét
v6i cac nhom chie carboxyl 13 céc este alkyl bac thip cia axit carboxylic. Cc este
carboxylat thuong dugc tao thanh bing cach este héa bét ky cac gbe axit carboxylic
nao c6 mat trén phan tir. Cac tién dugc chét théng thudng c6 thé duge didu ché béng
cach sir dung céc phuong phap di dugc biét rd, nhu cac phuong phép duge md ta bai
Burger trong tai liéu: “Medicinal Chemistry and Drug Discovery 6™ ed. (Donald J.
Abraham ed., 2001, Wiley) va “Design and Applications of Prodrugs” (H. Bundgaard
ed., 1985, Harwood Academic Publishers).

Hop chét bat ky duoc d& cap ¢ ddy duge dy dinh 1a hop chit dic hidu ciing nhu
mdt s6 cac bién thé hodc cac dang nhét dinh. Cu thé, cac hop chét dugc dé cép ¢ day
c6 thé c6 tim khong db6i xtng va do d6 c6 mit & cac dang déng phan d6i anh thé hoic
dang ddng phan khong dbi quang. Nhu viy, hop chit bt ky duoc dua ra duge ¢ cap &
day dugc dung dé chi hop chit bt ky cta raxemat, mdt hoic nhidu dang ddng phan
d6i anh thé, mot hodc nhiéu dang ddng phin khong d6i quang, va cac hdn hop ctia né.
Tuong tu, hién tugng déng phén lap thé hoic hién tuong déng phén hinh hoc vé lién
két dbi 1a ciing c6 thé, do d6 trong mot s trudng hop phan tir nay c6 thé ton tai dudi
dang chit dong phan (E) hoic chit ddng phan (Z) (chit ddng phan dang trans va cis).
Néu phan tir niy c6 chira mt s6 lién két d6i, mdi lién két doi s& cé chinh hién tugng
ddng phan d6i anh thé cta n6, ma c6 thé 1a giéng, hoic khac véi, hién tuong ddng
phén ddi anh thé cta cac 1ién két doi khac cua phén tir. Ngoai ra, cic hop chit dugc dé
cép & ddy c6 thé c6 mit dudi dang céc chit ddng phan atrop. T4t c4 chit ddng phan lap
thé bao gdm cac chit ddng phan ddi anh, cac chit dong phan dbi quang, céc chét ddng
phan hinh hoc va céc chét ddng phén atrop ciia cic hop chit duoc d& cap & ddy, va cac

hén hop ctia n6, duge xem 13 nim trong pham vi ciia sang ché.

Ngoai ra, hop chit bt ky dugc dé cap dén & day c6 thd c6 mit dusi dang dugc

danh dau dong vi tirc 1a cac hop chat ma khéc khi c6 mit cia mdt hodc nhiéu nguyén
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tlr duge lam giau phéng xa. Vi dy, cac hop chat c¢6 cac cAu tric ndy ngoai trir sy thay
thé cua it nhit mot nguyén tr hydro béng do-te-ri hogc triti, hodc sy thay thé it nhat
mdt nguyén tir cacbon bing cacbon dugc 1am gidu bang *C hodc *C, hoic thay thé it
nhit mét nguyén tir nito bing nito duge lam gidu bing °N 1 nim trong pham vi cia

sang che.

Pé dwa ra mé ta chinh x4c hon, mdt sb cac cum tir dinh lvong duge dua ra &
ddy khong dugc dinh luong bing thuit ngit “khoang”. Cin hiéu ring, thuit ngi
“khoang” cé thé duoc st dung hogc khong duoc str dung, mdi dinh luong duoc dua ra
& day c6 nghia dé cap dén gia tri dua ra thuc té, va cling c6 nghia 1a dé cap dén gié tri
xAp xi d6i véi gié tri dd dwa ra ma s& duoc suy ra hgp ly dya vao ky ndng clia nguoi cé
trinh d9 trung binh trong linh vuc k¥ thudt ndy, bao gém céc gié tri twong duong va

khoang xap xi do cac di€u kién thir nghiém va/hodc x4c dinh cho gi4 tri di néu.

Trong céc hop chét co cdng thirc chung I, mdi R; va R, t&t hon 13, va doc lap
dugc chon tir hydro, halogen, OR,, va OCOR,, trong d6 R, dugc chon tir hydro va C;-
Ci, alkyl dugce thé hodc khéng duoc thé. R, dugc dic biét wu tién 1a hydro va C;-Cg
alkyl dugc thé hodc khong duogc thé; va thim chi tdt hon nita 1a hydro, metyl, etyl, n-
propyl, isopropyl va butyl, bao gdm n-butyl, fert-butyl, sec-butyl va isobutyl. Tt hon
nita, mdi R, va R, d6c 14p duoc chon tir hydro va halogen, halogen dugc wu tién nhit 1a
CL

Mbi Rj, Rs, Rg, Ryg, va Rys duge wu tién dic biét, doc 1ap duoc chon tir hydro,
OR,, va OCOR,, trong d6 R, dugc chon tlr hydro va C;-Cy, alkyl duge thé hodc khong
duge thé. R, duoc dic biét wu tién 14 hydro va C;-Cg alkyl dugc thé hodic khong duogc
thé; va thdm chi t6t hon nita 14 hydro, metyl, etyl, n-propyl, isopropyl va butyl, bao
gém n-butyl, fert-butyl, sec-butyl va isobutyl. T6t hon nita, R, Rs, Rg, Rys, va Ry5 12
hydro.

Ry t6t hon 14 dugc chon tir hydro va OR,, trong d6 R, dugc chon tir hydro va
C;-Ci, alkyl duge thé hogc khong duge thé. R, dugc diic biét wu tién 1a hydro va C;-Cq
alkyl dugc thé hogic khong dugc thé; va thdm chi tét hon nita 1a hydro, metyl, etyl, n-
propyl, isopropyl va butyl, bao gdm n-butyl, fert-butyl, sec-butyl va isobutyl. Tét hon
nita R4 14 OR, va R, 12 hydro.
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R, t6t hon 12 dugc chon tir hydro, OR,, va OCOR,, trong d6 R, dugc chon tir
hydro va C;-Cy; alkyl dugc thé hodc khéng duoc thé. R, duoc dic biét wu tién 1a hydro
va C;-Cg alkyl dugc thé hogc khdng dugc thé; va thdm chi t5t hon niva 13 hydro, metyl,
etyl, n-propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl.
Tét hon nita R, 14 hydro.

Mai Rg va Ry duoc dic biét wu tién, doc 1ap dugc chon tir hydro, C;-Cy, alkyl
duoc thé hodc khong dugc thé, OR,, va OCOR,, trong d6 R, dugc chon tir hydro va
C;-Cy; alkyl dugc thé hogic khéng dugc thé. R, dugc dic biét vu tién 13 hydro va C;-Cq
alkyl duoc thé hodc khong duogc thé; va thdm chi tét hon nita 1a hydro, metyl, etyl, n-
propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl. Tét hon
nita, mbi Rg va Ry 13 C;-Cg alkyl dugc thé hoic khong duogc thé; va thim chi t5t hon
nita 1a metyl, etyl, n-propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl

va isobutyl; dugc wu tién nhét 13 metyl.

Ry tot hon 1a dugc chon tir OR,, OCOR,, va =0, véi didu kién 14 khi Ry 13 =O
thi khong c6 mit hydro ctia nguyén tr C ma Ryy dugc gén vio, va trong d6 R, duogc
chon tir hydro va C;-Cy, alkyl dugc thé hoic khong duge thé va R, duoc chon tir
hydro, C;-Cy, alkyl dugc thé hosic khong duge thé, va dudng dugc thé hodc khong
dugc thé. R, duge dic biét wu tién 14 hydro va C;-Cg alkyl dugc thé hodc khong duge
thé; va thdm chi t6t hon nita 13 hydro, metyl, etyl, n-propyl, isopropyl va butyl, bao
gém n-butyl, fert-butyl, sec-butyl va isobutyl. R, duoc dic biét vu tién 1a hydro, C;-Cg
alkyl duogc thé hodc khong duogc thé, monosacarit, disacarit, va trisacarit; va thdm chi
t6t hon nita 13 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, tert-butyl, sec-butyl,
isobutyl, rhamnoza, glucoza, digitoxoza, digitaloza, digginoza, sarmentoza, vallaroza,

va fructoza. T6t hon nita Ry 12 =0 hogc ORy, trong d6 Ry, 1a metyl.

Theo mdt 16p duge wu tién ciia cic hop chit clia sang ché trong d6 dudng nét
dut -----m- 12 khdng c6 mit, mdi Ry va Ry, duoc dic biét wu tién doc lap duoc chon tir
hydro, OR,, va OCOR,, trong d6 R, dugc chon tit hydro va C;-Cy, alkyl dugc thé hodc
khong dugc thé. R, duoc dic biét wu tién 13 hydro va C;-Cg alkyl duogc thé hoic khong
duoc thé; va thdm chi t5t hon nita 13 hydro, metyl, etyl, n-propyl, isopropyl va butyl,
bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl.
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Theo 16p dugc wu tién khac nita ctia cac hgp chat ctia sdng ché trong d6 lién két
khéc hodc nhom epoxy 14 ¢c6 mat & vi tri dudng nét dat néu trén, Ry; va Ry, dugce dic

bié€t uu tién 13 hydro.

Ry3 tot hon 13 dwgc chon tir hydro, C;-Cy; alkyl dugc thé hosic khong duoc thé,
va COR,, trong d6 R, dugc chon tir hydro va C;-Cy, alkyl dugce thé hoic khéng duoc
thé. R, duoc dic biét wu tién 13 hydro va C;-Cgalkyl dugc thé hoic khong duge thé; va
tham chi t6t hon nita 13 hydro, metyl, etyl, n-propyl, isopropyl v butyl, bao gdm n-
butyl, tert-butyl, sec-butyl va isobutyl. R;3 tdt hon nita 1a C,-Cs alkyl duoc thé hodc
khoéng dugc thé va COR,, trong d6 R, 14 hydro va C;-Cg alkyl dugc thé hodc khong
duoc thé. Ry duge wu tién dic biét 13 metyl duge thé hodc khong dugc thé, etyl duoc
thé hoic khong dugc thé, propyl duoc thé hoic khong dugc thé, va COR,, trong d6 R,
13 hydro. Céc phan tir thé dugc wu tién ctia metyl, etyl, va propyl 1a OR’ trong d6 R’ 14
hydro hodc COalkyl, R’ duoc wu tién nhét 14 hydro.

Ry t6t hon 14 duge chon tir hydro, OR,, va OCOR,, trong d6 R, dugc chon tir
hydro va C;-Cy; alkyl duoc thé hodc khong dugc thé. R, duoc dic biét wu tién 1a hydro
va C;-Cg alkyl duoc thé hoic khong duogc thé; va thdm chi t8t hon nita 1a hydro, metyl,
etyl, n-propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl.
Ry¢ t6t hon nita 1a hydro hodc OR,, trong d6 R, 1a hydro.

Ry7 dugc dic biét wu tién 13 C;-C, alkyl dugc thé hoic khong dwoc thé. Ry, tbt
hon nita 1a C;-C¢ alkyl dugc thé hoic khong dugc thé; va tham chi t6t hon nita 1a
metyl, etyl, n-propyl, isopropyl va butyl, bao gdém n-butyl, fert-butyl, sec-butyl va
isobutyl. Ry7 dugc uu tién nhit 1a metyl.

Puoc dic biét vu tién 1 sy c6 mat cta lién két khac hodc nhém epoxy thay cho
dudng nét dut -------- néu trén.

Cu thé hon, sang ché d& xult cic hop chit c6 cong thirc chung II hoc cac mudi

dugc dung hodc cac chét dc“)ng phén lap thé cia né:
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(I

trong d6 Ry, Ry, Ry, Ry, Rg-Ry3, Ryg va dudng nét dut ------- c¢6 nghia gidng nhu duge

néu trén.

Hoéa hoc lap thé dugce dic biét wu tién cla cac hop chét c6 cong thirc chung II

néu trén 1a sau day:

Ro Rg

Trong céc hop chit c¢6 cong thirc chung II, m3i R; va R, t6t hon 14 va ddc lap
dugc chon tir hydro, halogen, OR,, va OCOR,, trong d6 R, dugc chon tir hydro va C;-
Cy; alkyl dugce thé hodc khong duge thé. R, dugc dic biét vu tién 1a hydro va C;-Cg
alkyl duogc thé hodc khoéng dugc thé; va thdm chi t5t hon nita 1a hydro, metyl, etyl, n-
propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl. Tt hon
nita 13, m&i R; vaR, ddc 14p dugc chon tir hydro va halogen, halogen duoc vu tién nhét
1a CL
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Ry t6t hon 13 duogc chon tir hydro va OR,, trong d6 R, dugc chon tir hydro va
C,-C; alkyl dugc thé hogc khong dugc thé. R, dwoc diic biét wu tién 14 hydro va C;-Cy
alkyl dugc thé hodc khéng duoc thé; va thdm chi t6t hon nita 13 hydro, metyl, etyl, n-
propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl. Tét hon
nita R4 14 OR, va R, 14 hydro.

R; t6t hon 13 dwogc chon tir hydro, OR,, va OCOR,, trong d6 R, dugc chon tir
hydro va C;-Cy; alkyl duge thé hogic khong duoc thé. R, dugce dic biét wu tién 1a hydro
va C;-Cg alkyl dugc thé hodc khong dugce thé; va thdm chi tét hon nita 1a hydro, metyl,
etyl, n-propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl.
Tt hon nita Ry 1 hydro.

Mbi Rg va Ry duoc dic bibt wu tién doc lap duoc chon tir hydro, C,-Cy; alkyl
dugc thé hodc khong duoc thé, OR,, va OCOR,, trong d6 R, dugc chon tir hydro va
C;-Cy, alkyl duogc thé hoic khong dugc thé. R, duogc dic biét vu tién 13 hydro va C;-Cg
alkyl dugc thé hogic khong dugc thé; va tham chi t5t hon nita 14 hydro, metyl, etyl, n-
propyl, isopropyl va butyl, bao gdm n-butyl, zert-butyl, sec-butyl va isobutyl. Tét hon
nita, mdi Rg va Ry 1a C;-Cg alkyl duge thé hoic khong duoc thé; va tham chi t6t hon
nita 1a metyl, etyl, n-propyl, isopropyl va butyl, bao gdm n-butyl, tert-butyl, sec-butyl

va isobutyl; dwoc uu tién nhét 13 metyl.

Ry, t6t hon 1 dugc chon tir OR,, va OCOR,, va =0, véi diéu kién 1a khi Ry, 13
=0 thi khong c¢6 mit hydro ctia nguyén tir C ma R10 dugc gén vio, va trong d6 R,
dugc chon tr hydro va C;-Cy; alkyl dugc thé hoic khéng duoc thé va Ry, dugc chon tir
hydro, C;-Cy, alkyl dugc thé hoic khong dugc thé, va dudng dugc thé hodc khong
duge thé. R, dugc dic biét wu tién 13 hydro va C;-Cg alkyl dugc thé hosic khéng duge
thé; va thdm chi t5t hon nita 13 hydro, metyl, etyl, n-propyl, isopropyl va butyl, bao
gém n-butyl, zert-butyl, sec-butyl va isobutyl. R, dugc dic biét wu tién 1a hydro, C;-Cg
alkyl duoc thé hoiic khong duogc thé, monosacarit, disacarit, va trisacarit; va thim chi
t5t hon nira 14 hydro, metyl, etyl, n-propyl, isopropyl, n-butyl, fert-butyl, sec-butyl,
isobutyl, rhamnoza, glucoza, digitoxoza, digitaloza, digginoza, sarmentoza, vallaroza,

va fructoza. Tt hon nita Ry 1a =0 hodic OR,, trong d6 Ry, 14 metyl.

Theo mot 16p duge wu tién ctia cac hop chét cta sing ché trong d6 khong co

mit dudong nét dat ------- , mdi Ry; va Ry, duoce dic biét vu tién doc lap dugc chon tir
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hydro, OR,, va OCOR,, trong d6 R, dugc chon tit hydro va C;-Cy, alkyl dugc thé hodc
khong duoc thé. R, duge dic biét wu tién 13 hydro va C;-Cg alkyl dugc thé hosic khong
duogc thé; va thdm chi t6t hon nita 1 hydro, metyl, etyl, n-propyl, isopropyl va butyl,
bao gdm n-butyl, tert-butyl, sec-butyl va isobutyl.

Theo 16p duge wu tién khéc nita clia céc hgp chit ctia sang ché trong d6 lién két
khac hodc nhém epoxy 1a c6 mit ¢ vi tri dudng nét @it ----------- néu trén, Ry; va Ry

dugc dic biét vu tién 1a hydro.

Ry5 t6t hon 13 duge chon tix hydro, C;-Cy, alkyl dugc thé hoic khéng duoc thé,
va COR,, trong d6 R, duge chon tlr hydro va C;-Cy, alkyl dugc thé hodic khong duogc
thé. R, dugc dic biét wu tién 13 hydro va C,-Cg alkyl dugc thé hoic khong duoc thé; va
tham chi t&t hon nita 1a hydro, metyl, etyl, n-propyl, isopropyl va butyl, bao gém n-
butyl, tert-butyl, sec-butyl va isobutyl. T8t hon nita, Ry3 14 C;-Cg alkyl duoc thé hoic
khong dugc thé va COR,, trong d6 R, 1a hydro va C;-Cg alkyl duoc thé hoic khong
duge thé. Tham chi t&t hon nita, R3 1a metyl dugc thé hoic khéng duoc thé, etyl dugc
thé hodic khéng dugc thé, propyl dugc thé hoic khong dugc thé, va COR,, trong d6 R,
13 hydro. Céc phén tir thé dwoc wu tién cia metyl, etyl, va propyl la OR’ trong d6 R’ 1a
hydro hogc COalkyl, R’ dugc uu tién nhét 13 hydro.

Ry t6t hon 13 duge chon tir hydro, OR,, va OCOR,, trong d6 R, dugc chon tir
hydro va C-C, alkyl dugc thé hodc khdng dugc thé. R, dugc dic biét wu tién 14 hydro
va C;-Cgalkyl duoc thé hodc khong duoc thé; va thim chi tdt hon nita 13 hydro, metyl,
etyl, n-propyl, isopropyl va butyl, bao gém n-butyl, fert-butyl, sec-butyl va isobutyl.
Tt hon nita Rj6 14 hydro hodc OR,, trong d6 R, 1a hydro.

Duogc dic bi€t vu tién 1a sy cé mat cua lién két khac hodc nhém epoxy & vi tri

duogc chi ra c6 duong nét dat ------- .

Trong ban md ti ndy va trong phan cic dinh nghia, khi c6 mot vai phén tir thé
R, c6 mét trong cac hop chét cta séng ché, va trix khi 1o rang dugc quy dinh theo cach
khéc, cAn hiéu ring m&i phin tir c6 thé doc 1ap nhau trong dinh nghia néu trén, tic 1a
R, kh6ng thé hién tinh cin thiét nhém tuong tyr dong thoi trong hop chit di néu cta

sang che.
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Trong cac doan néu trén, wu ti€n doi vdi cac nhom phan tir thé R; dén Ry; va
dudng nét dit 1a duoc xac dinh. Ciing can hicu rang sy két hop khac nhau cta nhitng

uu ti€n nay cling dugc wu tién trong pham vi cla cac hop chat cta sang cheé.

Céc hop chét duoc dic biét wu tién coa sang ché 1a cac hop chét sau:

Aegomyxin A

Aegomyxin B

Aegomyxin C

Aegomyxin D
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Aegomyxin E

Aegomyxin F

Aegomyxin G

Aegomyxin H

hodic cac mubi duge dung hodic cac chit déng phan 1ap thé cta n6. Héa hoc lap thé
dugc chi ra & day cho cac Aegomyxin A-H 1a c6 lién quan.

Cac Aegomyxin A-H dugc phén tich tir dong vat than 16 ctia ho Mycalidae,
gidng Mycale, gibng phu degogropila, loai Mycale (Aegogropila) crassissima (Dendy,
1905). Miu Mycale (Aegogropila) crassissima (Dendy, 1905) d& duoc ndp luu & the

Institute of Marine Sciences and Limnology of the Universidad Nacional Auténoma of
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Mexico, v6i ma tham chiéu 14 MFIA-399. Bot bién ndy dugc thu gom bing tay sir
dung 1in SCUBA ¢ d4o Mafia Island (07° 39,558” S / 39° 55,043’ E) & do sdu nim
trong khoang tir 5 dén 31,4 m.

M5 ta bot bién nhu sau: cic mau da dugc xét nghiém da dugc phat trién 16p
méng trén d4. Mau sic ciia cac miu vat sdng 13 mau niu, mic du chung d3 dugc mo ta
12 mau da cam hodc mau niu vang nhat. B4 thé c6 gai: Cac gai xuwong 16n 13 gai ddu
chity phu thing, thudng c6 tyle c6 thd cam nhén duoge cling nhéc, va thudng cé xu
huéng bi udn nhe. Chiing ¢6 c6 d9 dai trung binh khoang 270 pum, d rong dng thong
khoang 4,6 pm va d3 rong tyle khoang 4,8 pm. Céc gai nhd bao gdm céc vudt khong
déu palmat (ba 16p kich c&: Vubt khéng déu 1 trung binh khoang 36 um, vudt khong
ddu 2 trung binh khoang 27 pm, va vubt khéng déu 3 trung binh khoang 11 pm), gai
dang sicma (mdt 16p: gai dang sicma Robust trung binh 13 khoang 57 pm), va tinh thé
dang kim (rat hiém). Su sap xép khung: C4c dai gai d4u chiy phy di 1én phia ngoai tir
dia nén va duoc két thuc & bé mit trong trong céc bui va céc bui cdy yéu 6t. Thé 4o ¢6
hinh mét luéi duge phat trién tdt ctia cac b6 cia céc mycalostyle va cac gai xuong nho
dugc rai ngdu nhién & ca 16p t& bao khoang roi va thé 4o0. Cac vubt khong déu khéng
tao thanh cac thé hoa thi. Mycale crassissima thuong & vung dugc thu gom cta dao
Mafia Island va ciling di duoc tim théy & Mombassa, Zanzibar, Madagascar, Ceylon,

va Arafura Sea, trén d4 va cac dai da ngdm san hd, c6 d6 sdu tir 1 dén 60 m.

Ngodi ra, cic hgp chit cia sang ché c6 thé thu duoc bang cach téng hop theo
cac quy trinh théng thudng sau trong héa hoc hitu co tdng hop va da duge biét 15 boi
ngudi 6 trinh d9 trung binh trong linh vyc k§y thuat. Vi dy, céc hop chat ctia sang ché
ndy c6 thé thu dugc thich ung véi cic quy trinh duge md ta trong tai liéu chuyén
nganh nhu trong tai li¢u: Steyn et al. Nat. Prod. Rep. 1993, 15, 397-413; Huimin Gao
et al trong Nat. Prod. Rep., 2011, 28, 953; WO 01/79256; WO 2006/120472; va CA
2,418,458. Céch tong hop c6 thé st dung két hop cc bude dugce 4y ra tir nhidu trong
c4c vién din nay.

Tuong tu, céc hop chét tu nhién, téng hop hodic di dugc bién dbi coa sang ché
c¢6 thé dugc bién dbi thém b%lng mot loat phan tmg héa hoc dé thu duoc cac hop chét
khac ciia sang ché. Nhu vdy, cac nhém hydroxyl ¢6 thé duogc axyl héa bing cac quy
trinh két hop tiéu chudn hodc quy trinh axyl héa, vi du bang cach sir dung axit axetic
hodc anhydrit axetic trong pyridin hodc chét tvong ty. Cac nhém format cé thé thu
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duoc bang cach gia nhiét cac tién chit hydroxyl trong axit formic. Cac nhém hydroxy
cling c6 thé dugc oxy héa thanh oxo (=0), vi dy, bang cach st dung mangan dioxit
hodc crom, hoac duoc chuyén hda thanh alkoxy amino thép, vi du, b.%mg cach sur dung
2-bromoetylamin dugc bao v€. Cac nhém carboxy c6 thé duoc alkyl hoa, vi du, duogc
metyl héa bing cich xir Iy bing diazometan. Céc gbc glycosit c6 thd dugc dua vao

bang c4c phan img két hop dudng chuin.

Déu hiéu quan trong ctia céc hop chit duge md ta cé cong thirc I va II & trén la

hoat tinh sinh hoc ctia chiing va cu thé 14 hoat tinh ddc t t& bao cla chung.

Theo sang ché nay, tic gia sang ché d& xuét dugc phim méi chira cac hop chit
c6 cong thirc chung I va II ma c6 hoat tinh gy doc té bao va co tac dung dé didu tri
bénh ung thu. Nhu viy, sing ché con dé xuit dwoc phim chira hop chét ciia sang ché,

hodc mudi dugc dung hoic chét d@)ng phén 1ap thé ctia n6 véi chét mang dugc dung.

Céc vi du vé& duge phém bao gém duoc phém rin bét ky (vién nén, vién tron,
vién nang, hat v.v.) hoic dugc phdm long dé ding qua dudng miéng, dung tai chd

hogc ding ngoai dudng tiéu héa (dung dich, huyén phtt hodic nhil tuong).

Viéc ding hop chit hoic duge phim theo sang ché ¢ thé 1a theo phuong phap
thich hop bat ky, nhu truyén trong tinh mach, cac ché phdm ding qua dudng miéng, va
ding trong bung hoc trong tinh mach. Cic tic gia sang ché wu tién 13 thoi gian truyén
duoc st dung cho dén 24 gid, t6t hon nita 13 tir 1 dén 12 gid, t6t nhét 1a tir 1 dén 6 giv.
Thoi gian truyén ngén cho phép viée xit Iy duge thuc hién ma khong cin & qua dém
trong bénh vién la mong mudn dic biét. Tuy nhié€n, viéc truyén c6 thé nim trong
khoang tir 12 dén 24 gid hodc thim chi 14u hon néu cin. Vidc truyén c6 thé duge thyc
hién & céc khoang thich hop tir 1 dén 4 tudn. Dugc phim chira cac hop chit cia sang
ché c6 thé dugc van chuyén bing cach boc liposom hodc cdu nano, trong céc ché phim

giai phong kéo dai hogc bang cic phwrong tién van chuyén tiéu chuin khac.

Liéu chinh x4c clia cic hop chét s& thay ddi theo ché phdm cu thé, cach dung,
va céc vi tri cu thé, vat chi va khéi u dang duge didu tri. Cac yéu t§ khac nhw db tudi,
thé trong, giéi tinh, ché d6 an, thoi gian dung, tdc do bai tiét, tinh trang ctia vét chy,
két hop thudc, d6 nhay phan ung va mirc do nghi€ém trong ctia bénh s& dugc chu y.
Viéc dung c6 thé dwoc thyuc hién lién tuc hoc theo chu ky véi lidu luong dugc dung

nap t6i da.
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Nhu dugc st dung & ddy, cac thudt ngit “didu tri”, “dang didu tri” va “xu ly”
bao gém trir tiét géc, loai bo, bién ddi, hodc khéng ché khdi u hodc cac té bao ung thu
nguyén phét, theo ving hodc ung thu 4c tinh hoic mé va lam giam thiéu hodc 1am

chém su phat tdn ung thu.

Céc hop chét cua séng ché ¢4 hoat tinh chéng lai bénh ung thir bao gém, nhung
khong gi6i han &, bénh ung thu phdi, bénh ung thu rudt két, va bénh ung thu vi.

Vi du thye hién sang ché
Vi dy 1: M6 ta sinh vat & bién va vi tri thu gom

Mycale (Aegogropila) crassissima (Dendy, 1905) da dugc thu gom bing tay sir
dung lin SCUBA ¢ dao Mafia Island (07° 39,558 S / 39° 55,043’ E) & dd sdu nim
trong khoang tir 5 dén 31,4 m. Nguyén lidu dong vat duoc nhin biét bai Dr. José Luis
Carballo (Universidad Nacional Auténoma of Mexico). V4t m3u cia mAu vat da duoc
ndp luu & the Institute of Marine Sciences and Limnology of the Universidad Nacional

Auténoma of Mexico, v6i ma tham chiéu 14 MFIA-399.
Vi du 2: Phén 14p cac Aegomyxin A va B

M4u vt dugc 1am dong lanh cta Vi du 1 (67g) da dugc nghién min va duoc
chiét bang H,0 va hdn hop cia MeOH:CH,Cl, (50:50) & nhiét d6 23°C. Chét chiét hitu
co duge 1am bay hoi dudi 4p sudt giam dé tao ra 500 mg san phim th. Nguyén liéu
nay duogc séc ky (VLC) trén Lichroprep RP-18 v6i gradien theo buéc tir H,O thanh
MeOH va CH,Cl,. Hai phan doan thu dugc tir viée sic ky nay duoc tinh ché thém nhu
duge mo téd dudi day. Phan doan nay dugc rira giai bang H,0:MeOH 1:3 (23 mg) duoc
cho qua HPLC pha d4o ban diéu ché (Symmetry Prep C18, 7,8 x 150 mm, gradien
H,0:MeCN tir 60 dén 75% MeCN trong 10 phut sau d6 tir 75 dén 100% MeCN trong
10 phut, phét hién UV, dong chay 2,3 mL/phat) ¢ thu dugc Aegomyxin A (0,6 mg).
Phén doan dugc rira giai bing MeOH (83 mg) dugc cho qua HPLC pha dao ban diéu
ché (Symmetry Prep C18, 7,8 x 150 mm, gradien H,0:MeCN tir 50 dén 75% MeCN
trong 30 phit, phat hién UV, dong chay 2,3 mL/phut) dé tao ra Aegomyxin A (1,8 mg)
va Aegomyxin B (0,8 mg).

Aegomyxin A: chit rin mau tring v6 dinh hinh. (+)HRMALDIMS m/z
523,1622 [M+H]" (theo ly thuyét d6i véi CpHs3°CLOg 523,1649); 'H (500 MHz) va
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13C NMR (75 MHz) trong CDCl; xem Béng 1

Aegomyxin B: Chit rin mau tring vo dinh hinh. (+H)HRMALDIMS m/z
525,1788 [M+H]" (theo 1y thuyét d6i véi CpyHss Cl,0g 525,1805); 'H (500 MHz) va
13C NMR (75 MHz) trong CD;0D xem Bang 2.

Bang 1. Céc s6 lidu 'H va C NMR cuia Aegomyxin A (CDCL).

N° 'H,m,JHz) | *C,m HMBC ROESY
1 3,74,d(3,8) | 543,d | C5,09,C10,C19 | H2,Hlla
2 3,25,d(3,8) | 55,7,d C3,C4 OMe,H1,H3
C1,C2,C4,
3 2,88, s 84,4, d OMe,H2,H5,H20
C20,C21,0Me
4 - 36,7, s - -
C4,C9,C10,
5 |1,51,dd (10,6, 7,8) 41,0,d H3,H6,H9,H20
C6,C19,C21
6 2,40, m 22,7, t C7 H5,H7,H19,H20,H21
7 6,19, m 122,8,d - H6,14-OH
8 - 137,5, s - -
9 2,62, m 41,1,d - H5,H11a,H12a,H15a
10 - 49,8, s - .
11a 1,90, m C8 H1,H9,H11b
______________________________________ 22,7t |
11b 1,25, m C9 H11a,H12b,H18,H19
12a 1,89, m C13,C14,C15,C18| H9,H12b,H15a,H17
...................................... 39,3t |
12b 1,72, m C13 H11b,H12a,H17,H18
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N° 'H,m,J(Hz) | *C,m HMBC ROESY
13 - 51,0, s - ]
14 - 83,8, s - ]
14-OH 1,87, m - Cl4 H7,H18
15a | 3,47,d(15,8) C13,C14,C16 H9,H12a,H15b
...................................... 62,0, t |-
15b | 2,81,d(15,8) C13,C14,C16,C17 H15a
16 - 92,5, s - )
C12,C13,C16,
17 3,46, s 71,2,d H12a,H12b,H23
C22,C23,C24
18 0,74, s 16,5, q |C12,C13,C14,C17 |H11b,H12b,H24,14-OH
19 9,87, s 205,6, d C1,C10 H6,H11b,H21
20 0,94, s 25,0,q | C3,C4,C5,C21 | OMe,H3,H5,H6,H21
21 0,66, s 16,2,q | C3,C4,C5,C20 H6,H19,H20
22 - 116,7, s - -
23 733,d(2,7) |151,0,d| C17,C22,C24 H17
24 | 8,00,dd (9,9,2,7)[147,9,d C26 H18,H25
25 6,28,d(9,9) |113,9,d C22,C26 H24
26 - 161,4, s - )
OMe 3,51,s 58,3, q C3 H2,H3,H20
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Aegomyxin A

Béng 2. Céc s6 lidu 'H va *C NMR ctia Aegomyxin B (CD;0D).

N° 'H,mJHz) | BC,m HMBC ROESY
1 3,74,d (3,7) | 56,6,d C5,C10 H2,H11
2 3,18,d(3,7) |575,d C3,C4 OMe,H1,H3
OMe,C1,C2,C4,C5,
3 2,85, s 87,0,d OMe,H2,H5,H20
C20,C21
4 - 37,6, s - -
C3,C4,C6,C9,C10,
5 |1,05,dd (12,4,5,0)| 43,2, d H3,H9,H20
C19,C21
6 1,99, m 22,7, C7,C8 H7,H20
7 6,05, m 124,6, d - H6
8 - 139,6, s - _
9 2,42, m 46,1, d - H5,H15a
10 - 40,0, s -
11 1,90, m 23,5, C12 H1,H18
12 1,79, m 40,7, t C11 H17,H18
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Ne° 'H,ym,JHz) | ®C,m HMBC ROESY

13 - 52,6, s - -

14 - 84,7, s - -

15a | 3,43,d(15,8) C8,C13,C14,C16 H9,H15b
___________________________________ 64,1, t |

15b | 2,76, d(15,8) C14,C16,C17 H15a

16 - 94,9, s - -

C12,C13,C14,C16,
17 3,61, s 72,8, d H12,H23
C22,C24,C25

18 0,79, s 17,3, q | C12,C13,C14,C17 | H11,H12,H24

19a | 3,98,d(12,1) C1,C5,C9,C10 H19b,H21
.................................... 60,7, t |

196 | 3,75,d(12,1) C1,C5,C9,C10 H19a

20 0,89, s 26,4,q | (C3,C4,C5,C21 H3,H5,H6

21 0,92, s 17,3,q | (C3,C4,C5,C20 H19a

22 - 119,8, s - -

23 7,57,d(2,2) |152,9,d| C17,C22,C24,C26 H17

24 |8,30,dd (9,8,2,2) |151,5,d C23,C26 H18,H25

25 6,28,d(9,8) [113,7,d C22,C26 H24

26 - 164,1, s - -
OMe 3,49, s 58,4, q C3 H2,H3
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Aegomyxin B

Vidy 3: Phéan 1dp cac Aegomyxin C,D, E,F va G

Nhém thir hai cta cac mu vt ctia mAu ctia vi du 1 (160 g) dwoc nghidn min va
dugc chiét bang H,O va hdn hop ciia MeOH:CH,Cl, (50:50) & nhiét d¢ 23°C. Chét
chiét hitu co dugc 1am bay hoi duéi ap sut giam dé thu dwoc san phim thé 14 3,12g.
Nguyén liéu nay dugc sic ky (VLC) trén Lichroprep RP-18 bing gradien theo budc tir
H,0 dén MeOH va CH,Cl,. Hai phén doan thu dugc tir phép séc ky nay duoc tinh ché
thém nhu dugc mé ta dudi ddy. Phan doan ndy duge rira giai bang H,0:MeOH theo ty
18 1:3 (122 mg) dwgc cho qua HPLC pha d4o ban diéu ché (Symmetry Prep C18, 7,8 x
150 mm, gradien H,O:MeCN tir 45 dén 65% MeCN trong 30 phut, phat hién UV,
dong chay 2,3 mL/phiit) dé thu dugc Aegomyxin F (2,6 mg) va hdn hop clia cic hop
chit Aegomyxin khac (5,1 mg). Hén hop ndy dugc tinh ché thém bing HPLC ban diéu
ché (X Terra Phenyl, 10 x 150 mm, gradien H,0:MeCN tir 45 dén 60% MeCN trong
30 phuit, phét hién UV, dong chay 2,3 mL/phit) d& thu duge Aegomyxin C (0,5 mg) va
D (2,8 mg). Phan doan ndy dugc rira giai bing MeOH (230 mg) duogc cho cho Silica
gel CC nhanh rira giai bing gradien ctia hexan:EtOAc d& thu dugc 11 phan doan (S1
dén S11). Phan doan S6 (hexan:EtOAc 70:30) va S7 (hexan:EtOAc 60:40) dugc cho
qua HPLC pha d4o bén diéu ché (X Terra Phenyl, 10 x 150 mm, gradien H,O:MeCN
tir 50 dén 55% MeCN trong 30 pht, phat hién UV, dong chay 3,0 mL/phat) dé thu
dugc Aegomyxin E (1,3 mg) tir S6 va Aegomyxin G (0,3 mg) tir S7.

Aegomyxin C: Chét rdn mau tring v06 dinh hinh. (1)HRMALDIMS m/z
4717,1581 [M+H]+ (theo ly thuyét dbi v&i CosHs > CLO,4 477,1594); 'H (500 MHz) va
C NMR (75 MHz) trong CD;0D xem Bang 3.

Aegomyxin D: Chit rin mau tring v6 dinh hinh. (+)HRMALDIMS m/z
509,1834 [M+H]" (theo ly thuyét d6i véi Ca7Hss> CL,O5 509,1856); 'H (500 MHz) va
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C NMR (125 MHz) trong CD;0D xem Bang 4.

Aegomyxin E: Chit rin mau tring v6 dinh hinh. (+)HRMALDIMS m/z
493,1898 [M+H]" (theo 1y thuyét d6i véi CpyHss> CLO4 493,1907); 'H (500 MHzZ) va
13C NMR (75 MHz) trong CD;0D xem Bang 5.

Aegomyxin F: Chét rdn mau tring v dinh hinh. (+)HRMALDIMS m/z
443,1997 [M+H]" (theo ly thuyét d8i v6i CpgHz,>’ClO, 443,1984); 'H (500 MHz) va
>C NMR (75 MHz) trong CD;0D xem Bang 6.

Aegomyxin G: Chét rdn mau tring v6 dinh hinh. (+}HRMALDIMS m/z
459,2306 [M+H]" (theo ly thuyét di v6i CyHss  Cl0O, 459,2297); 'H (500 MHZ) va
C NMR (75 MHz) trong CD;0D xem Bang 7.

Bang 3. Cac s ligu 'H va ®C NMR ctia Aegomyxin C (CD;0D).

N° 'H, m, J (Hz) BC,m HMBC ROESY
1 7,12, d (10,3) 157,2,d|  C3,C5,C10 H2,Hlla
2 5,91, d (10,3) 124,4,d C4,C10 H1
3 - 206,7, s - -
4 = 449, s - -
5 1,85, m 48,9,d | C4,C6,C10,C19 H6,H9,H20
6 2,17, m 24,0, t - H5,H7,H9,H20
7 6,15, m 124,4,d C5,C14 H6
8 - 138,4, s - -
9 221, m 46,9, d - H5,H6,H15a
10 - 38,9, s - -
11a 1,87, m 21,9, t C19 H1,H11b
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Ne 'H, m, J (Hz) Bc, m HMBC ROESY
1,54, dddd (13,7, 13,7,
11b - H11a,H12b,H18,H19
13,7, 3,4)
1,96, ddd (13,7, 13,7,
12a - H12b,H15a,H17
3,5)
........................................ 40,3, t | e
1,79, ddd (13,7, 3,4,
12b C18 H11b,H12a,H17,H18
3,4)

13 - 52,4, s - -

14 - 84,7, s - -

15a 3,44, d (16,1) C8,C13,C14,C16 | H9,H12a,H15b
........................................ 63,6, t |
15b 2,78, d (16,1) C14,C16,C17 H15a

16 - 94,9, s - -

C12,C13,C14,C16,
17 3,62, s 72,5,d H12a,H12b,H23
C22,C23

18 0,77, s 17,2, q | C12,C13,C14,C17 H11b,H12b

19 1,07, s 14,9,q | C1,C5,C9,C10 H11b,H21

20 1,15, s 24,0,q | C3,C4,C5,C21 H5,H6

21 1,13, s 22,5,q| C€3,C4,C5,C20 H19

22 - 119,7, s - -

23 7,58, d (2,2) 152,9,d| (€22,C24,C26 H17

24 | 8,32,dd(10,3,2,2) | 151,4,d C25,C26 H25

25 6,29, d (10,3) 113,7,d C22,C26 H24
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N° 'H, m, J (Hz) Bc, m HMBC

ROESY

26 - 164,1, s .

Aegomyxin C

Bang 4. Céc s6 lidu "H va >C NMR ciia Aegomyxin D (CD;0D).

N° 'H,mJHz) | ®C,m HMBC ROESY
1 |5,82,dd(10,7,2,4) 135,3,d C3,C5 H2,H11a,H19
2 |5,67,dd (10,7, 1.0)| 126,5,d - H1,0Me
OMe,C1,C2,
3 3,40, m 87,3,d H5,H20
C4,C20,C21
4 - 37,7, s - -
C3,C4,C6,C9,
5 |1,45,dd (11,9, 4,2) 49,2,d H3,H9,H20
C10,C19,C21
6a 2,14, m C7,C8 H6b,H7,H20
..................................... 23,4, t |
6b 2,04, m - H6a,H19,H21
7 6,12, m 125,9,d C5,09,C14 Hé6a
8 - 137,9, s - ]
9 2,08, m 46,8, d C8,C10 H5,H11a,H12,H15a
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Ne 'H,m,JHz) | ®C,m HMBC ROESY
10 - 38,4, s -
1,83, ddd (12,7,
lla C8,C9,C12,C13 H1,H9,H12,H11b
4,4,4,2)
..................................... 30,3, oo e
1,53, ddd (12,7,
11b C9,C10,C12,C13 H11a,H18,H19
12,7, 11,9)

12 |3,84,dd (11,9, 4,2)| 74,9,d C17,C18 H9,H11a,H15a,H17
13 - 58,3, s - i

14 - 85,0, s - -

15a | 3,28,d(16,1) C8,C14,C16 H9,H12,H15b
..................................... 64,0,t |
15b | 2,80, d(16,1) C13,C14,C16,C17 H15a

16 - 95,1, s - -

C12,C13,C14,C16,
17 4,15, s 68,2, d H12,H18,H23
C22,023,C24

18 0,65, s 10,5,q | C12,C13,C14,C17 | H11b,H17,H19,H24
19 0,92, s 153,q | C1,C5,C9,C10 |H1,H6bH11b,H18 H21
20 0,99, s 26,6,q | C3,C4,C5,C21 H3,H5,H6a,H21

21 0,85, s 17,2,q | C3,C4,C5,C20 H6b,H19,H20

22 - 120,0, s - -

23 7,54,d (2,9) |156,0,d | (€22,C24,C26 H17

24 | 8,27,dd (9,8,2,9) | 151,6,d C23,C26 H18,H25
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Ne° 'H,mJHz) | ®C,m HMBC ROESY
25 6,28,d(9,8) | 113,7,d C22,C26 H24
26 - 164,1, s - ]
OMe 341, s 58,3, q C3 H2
Aegomyxin D
Bang 5. Céc s6 lidu 'H va >C NMR cta Aegomyxin E (CD;0D).
Ne 'H, m, J (Hz) BC, m | HMBC ROESY
1 5,83, dd (10,5, 2,3) 135,7,d | C€2,C5,C9 H2,H11a,H19
2 5,65, dd (10,5, 1,5) 126,2,d C4 H1,H3
3 3,40, m 87,3,d Cl1 H2,H5,H20
4 - 37,7, s - -
5 1,42, dd (12,0, 4,5) 48,9, d C19 H3,H9,H20
6a 2,12, m H6b,H7,H20
__________________________________________________ 23,4, t -
6b 2,01, m H6a,H19,H21
7 6,11, br d (5,6) 1252,d| C5,Cl4 Héa
8 - 139,0, s - ]
9 2,02, m 49,1,d - H5,H15a
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N° 'H, m, J (Hz) BC, m HMBC ROESY
10 - 38,6, s - -
11a 1,71, m H1,H11b
1,51, dddd (13,8, 13,7, 13,7,| 219t -
11b H11a,H18,H19
3,4)
12a | 1,90, ddd (13,7, 13,7, 3,4) H12b,H15a,H17
.................................................. 40,5, t -
12b 1,74, m H12a,H17
13 - 52,5, s - ;
14 ; 84,8, s - -
15a 3,43, d (15,6) C16 H9,H12a,H15b
................................................. 63,9, t oo o
15b 2,76, d (15,6) C14,C16,C17 Hi5a
16 - 95,0, s - -
C14,C16,C22,
17 3,59, s 72,6, d H12a,H12b,H23
C23,C24
C12,C13,
18 0,74, s 17,2, q H11b,H24
C14,C17
19 0,91, s 15,3,q |C1,C5,C9,C10|H1,H6b,H11b,H21
20 0,99, s 26,7,q |C3,C4,C5,C21| H3,HS5,H6a,H21
21 0,85, s 17,2, q |C3,C4,C5,C20| H6b,H19,H20
2 - 119,7, s . .
23 7,57, d (2,4) 152,8,d C22 H17
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Ne 'H, m, J (Hz) Be,m HMBC ROESY
24 8,31, dd (9,8, 2,4) 151,5,d - H18,H25
25 6,28, d (9,8) 113,7,d | €22,C26 H24
26 - 164,1, s - ]
OMe 3,41, s 58,3, q C3 -
Aegomyxin E
Bang 6. Céc s6 liéu 'H va ®C NMR cta Aegomyxin F (CD;0D).
N° 'H, m, J (Hz) BC, m HMBC ROESY
C3,C5,C6,
1 7,10,d (10,3) | 157,5,d H2,H11a,H19
C9,C10,C19
2 5,88,d (10,3) | 126,1,d C4,C10,C19 H1
3 - 206,8, s - -
4 - 45,0, s - -
C4,C6,C9,
5 |1,83,dd (12,1,4,2)| 48,5,d - H6,H9,H20
C19,C20,C21
6 2,18, m 23,9, t C7,C8 H5,H7,H19,H20,H21
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Ne 'H, m, J (Hz) BC, m HMBC ROESY
7 6,13,brd (5,0) | 123,0,d C5,C6,C14 H6
8 - 140,0, s - -
9 2,14, m 473, d C7,C8,C10 H5,H11a,H12b,H15a
10 - 38,5, s - -
11a 1,79, m C8,9,C12,C13 H1,H9,H11b
1,48, dddd (12,6, | 218t
11b C9,C12 H11a,H18,H19
12,6, 12,6, 3,9)
1,65, ddd (13,7, 3,9,
12a 39) C9,C11,C13,C14,C18 | HI2b,H17,H18
.................................... 39,5, t |
1,59, ddd (13,7,
12b C11,C13 H9,H12a,H17
12,6, 3,0)
13 - 52,0, s - -
14 - 84,7, s - -
15a | 3,00, dd (16,0, 9,5) C8,C16 H9,H15b,H16
.................................... 52,20t |
15b | 2,01, dd (16,0, 2,9) C13,C14,C16,C17 Hl15a
4,90, ddd (9,5, 9,5,
16 60,3, d C14,C22 H15a,H17
2,9)
C12,C13,C14,C15, H12a,H12b,H16,
17 3,12, d (9,5) 58,9, d
C16,C23,C24 H18,H23
H11b,H12a,H17,
18 0,76, s 17,6,q | C12,C13,C14,C17
H23,H24
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Ne 'H, m, J (Hz) Bc, m HMBC ROESY
19 1,05, s 14,9, q C1,C5,C9,C10 H1,H6,H11b,H21
20 1,13, s 25,5, q C3,C4,C5,C21 H5,H6
21 1,11, s 22,5, 4 C3,C4,C5,C20 H6,H19
22 - 121,2, s - -
23 7,46,d (2,3) | 152,4,d | C17,C22,C24,C26 H17,H18
24 | 8,36,dd (9,8,2,3) | 153,3,d C23,C26 H18,H25
25 6,22,d (9,8) | 112,8,d C22,C26 H24
26 - 164,6, s - -
28 21
Aegomyxin F
Bang 7. Cac sb lidu 'H va >*C NMR cua Aegomyxin G (CD;0D).
Ne 'H, m, J (Hz) Bc,m HMBC ROESY
1 5,81, brd (10,4) 136,0, d C3 H2,H11a,H19
2 5,62,d (10,4) 120,0,d | C4,C10 H1,H3,0Me
OMe,C1,C2,
3 3,67,br s 87,4, d H2,H5,H20
C4,C20,C21
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N° 'H, m, J (Hz) Bc, m HMBC ROESY
4 - 37,7, s - -
5 1,40, dd (12,0, 4,3) 49,4,d - H3,H6a,H9,H20
6a 2,07, m H5,H7,H20
____________________________________________ 23,7, -
6b 1,99, m H7,H21
7 6,08, br d (5,4) 123,8,d Cl4 H6a,Héb
8 - 140,6, s - -
9 1,99, m 49,0, d - H5,H15a
10 - 38,6, s - i
lla 1,62, m H1,H11b
1,45, dddd (12,6, 218, -
11b H11a,H18,H19
12,6,12,6, 4,1)
12a 1,58, m H17
............................................ 39,7, t -
12b 1,54, m H15a,H17
13 - 52,0, s - -
14 - 85,0, s - -
15a 2,97, dd (15,7, 9,6) C17 H9,H12b,H15b,H16
............................................ 52,3, t o
15b 2,00, dd (15,7, 3,0) - Hl5a
16 | 4,89,ddd (9,6,9,5,3,0) | 60,3,d - H15a,H17
C12,C13,C14,| H12a,H12b,H16,
17 3,09, d, (9,5) 59,0, d
C22,C24 H23
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Ne 'H, m, J (Hz) BC, m HMBC ROESY
C12,C13,C14,
18 0,73, s 17,6, q H11b,H24
C17

19 0,90, s 15,4,q |C1,C5,C9,C10 H1,H11b

20 0,97, s 26,7,q |C4,C5,C3,C21 H3,H5,H6a

21 0,83, s 17,2,q |C4,C5,C3,C20 H6b

‘22 - 121,3,s - -

23 7,45, d (2,5) 152,3, d* | C22,C24,C26 H17

24 8,36,dd (9,9,2,5) | 152,3, d* - H18,H25

25 6,21, d (9,9) 112,7,d | C22,C26 H24

26 - 164,7, s - )
OMe 3,39, s 58,3, q C3 H2

*viéc gan so liéu co dugc thay doi

Aegomyxin G

Vi dy 4: Phan 1dp Aegomyxin D, F vaH

Nhém thir ba ctia cdc mau vat ctia miu ciia vi du 1 (700 g) duoc nghidn min va
dugc chiét bz"mg H,0 va hdn hop ctia MeOH:CH,Cl, (50:50) & 23°C. Chét chiét hitu co

duoc 1am bay hoi dudi ap suét giam dé thu duoc san phim thé bing 33g. Hoa tan san
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phim thé trong MeOH:H,0 (1:9, 500 mL) va dugc chiét bing hexan (3 x 500 mL),
EtOAc (3 x 500 mL) va nBuOH (2 x 500 mL).

Phan doan hexan (4 g) duge sic ky (VLC) trén Lichroprep RP-18 bing gradien
theo budc tir HyO:MeOH (3:1) dén MeOH va sau 6 dén CH,Cl,. Phan doan nay dugc
rira gidi bang H,0:MeOH theo ty 18 1:3 (430 mg) dugc cho qua HPLC pha dao didu
ché (Symmetry Prep C18, 19 x 150 mm, gradien H,0:MeCN tir 45 dén 65% MeCN
trong 30 phut, phat hién UV, dong chay 14,6 mL/phut) & thu dwoc 7 phan doan (H1
dén H7). Phan doan H4 dugc cho qua HPLC pha d4o ban diéu ché (X Terra Phenyl, 10
x 150 mm, gradien H,O:MeCN tir 30 dén 50% MeCN trong 30 phut, phat hién UV,
dong chay 3,8 mL/phat) dé thu duoc Aegomyxin F (8,3 mg). Phan doan H5 duoc cho
qua HPLC pha d4o ban diéu ché (X Terra Phenyi, 10 x 150 mm, gradien H,0:MeCN
tr 45 dén 60% MeCN trong 30 phut, phat hién UV, dong chay 3,8 mL/phat) dé thu
dugc Aegomyxin D (20,4 mg).

Phan doan EtOAc (1,2 g) di duge sic ky (VLC) trén Lichroprep RP-18 bing
gradien theo buéc tir H;0:MeOH (3:1) d&n MeOH va sau d6 dén CH,Cl,. Phén doan
ndy duoc rira giai bang H,0:MeOH 1:3 (162 mg) dugc cho qua HPLC pha déo didu
ché (Symmetry Prep C18, 19 x 150 mm, gradien H,0:MeCN tir 45 dén 65% MeCN
trong 30 phit, phat hién UV, dong chay 14,6 mL/phut) d thu dugc 7 phan doan (H1
dén H7). Phan doan H2 dugc cho qua HPLC pha d4o ban diéu ché (X Terra Phenyl, 10
x 150 mm, gradien H,O:MeCN tir 30 dén 55% MeCN trong 30 phut, phat hién UV,
dong chay 3,8 mL/phut) dé thu duge Aegomyxin H (1,4 mg). Phan doan H4 dugc cho
qua HPLC pha d4o ban diéu ché (X Terra Phenyl, 10 x 150 mm, gradien HO:MeCN
tir 30 dén 50% MeCN trong 20 phut, phat hién UV, dong chay 3,8 mL/phit) dé thu
dugc Aegomyxin F (12,2 mg). Phin doan H5 dugc cho qua HPLC pha dao ban diéu
ché (X Terra Phenyl, 10 x 150 mm, gradien H,0:MeCN tir 45 dén 60% MeCN trong
30 phut, phat hién UV, dong chay 3,8 mL/phut) dé thu dwoc Aegomyxin D (21,7 mg).

Aegomyxin H: Chét rdn mau tring v6 dinh hinh. (+1)ESIMS m/z 493 [M+H]",
'H (500 MHz) va *C NMR (75 MHz) trong CD;0D xem Béng 8.

Bang 8. Céc s6 liéu 'H va ®C NMR ctia Aegomyxin H (CD;0D).

Ne 'H, m, J (Hz) Bc, m HMBC ROESY

-37-



21030

N° 'H, m, J (Hz) Bc,m HMBC ROESY
C3,C4,C5, H2,H9,
1 7,10, d (10,3) 156,7, d
C9,C10,C19 H11a,H19
2 5,91, d (10,3) 1264, d C4,C10 Hi
3 ; 206,5, s ] ]
4 ; 45,0, s ; ;
C4,06,C7,
5 1,89, dd (11,7, 4,5) 48,5, d H9,H20
C9,C10,C19
H7,H19,
6 2,19, m 24,0, t C8 |
H20,H21
7 6,15, m 125,1,d C5,C14 H6
8 ; 137.3, s ] ]
H1,H5,Hl1a,
9 227, m 44.6, d
H12,H15a
10 - 38,6, s ] ]
11a| 1,95, ddd (12,6, 4,2, 4,2) C8,C9,C12,C13  |H1,H9.H11b,H12
............................................ 30,2, t |
11b 1,55, ddd (12,6, 12,6, 12,6 C8,C9,C10,C12,C13 | H11a,HI8,HI9
H9,H11a,
12| 3,89, dd (12,6, 4.2) 74.7,d C17,C18
H15a,H17
13 : 582, s ] ]
14 ; 84,9, s ; ;
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N° 'H, m, J (Hz) BC, m HMBC ROESY
15a 3,33,d (15,9) C8,C14,C16 H9,H12,H15b
_____________________________________________ 63,7, t |
15b 2,80, d (15,9) C13,C14,C16,C17 H15a
16 - 95,0, s - -
C12,C13,C14,C16,
17 4,15, s 68,2, d H12,H18,H23
C22,C23,C24
H11b,H17,
18 0,67, s 10,4,q | C12,C13,C14,C17
H23,H24
19 1,07, s 14,9, q C1,C5,C9,C10 H1,H6,H11b
20 1,14, s 25,4, q C4,C5,C21 H5,H6
21 1,12, s 22,5, q C4,C5,C20 H6
22 - 119,9, s - -
23 7,55, d (2,6) 153,0,d| C17,C22,C24,C26 H17,H18
24 8,27, dd (9,8, 2,6) 151,5,d 23,026 H18,H25
25 6,28, d (9,8) 113,7,d C22,C26 H24
26 - 164,1, s - -

20 21

Aegomyxin H
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Vi du 5: Phan tich sinh hoc dé phét hién hoat tinh trj khdi u

Muyc dich ctia thit nghiém nay 14 d& d4nh gi4 hoat tinh kim t& bao in vitro (kha
ning lam chdm hodc ngling su phat trién ctia té bao khéi u) hodc hoat tinh gly doc té

bao (kha ning giét chét t& bao khéi u) clia cdc miu vit dugc thir nghiém.

Dong té bao
Tén N°ATCC | Loai Mb Céc dic tinh
A549 CCL-185 | ngudi phéi caxinom phdi (NSCLC)

. ] ung thu tuyén rudt két truc
HT29 HTB-38 | nguoi rudt ket
trang

MDA-MB-231| HTB-26 | nguoi Vi ung thu tuyén va

Diénh gi4 hoat tinh ddc t6 té bao bing cach st dung thtr nghiém do nhiét luong SBR

Thir nghiém do nhiét lugng, bang cach sir dung phéan tmg sulforhodamin B (SRB)
da duoc lam thich img ¢ tao ra phép do dinh lugng ctia sy phat irién & bao va kha ning
sdng dugc (theo k¥ thust dugc md ta boi Skehan et al. J. Natl. Cancer Inst. 1990, 82,
1107-1112).

Dang thir nghiém nay st dung vi dia méi trudng nubi cdy t& bao SBS chuin c6 96
16 (Faircloth et al. Methods in Cell Science, 1988, 11(4), 201-205; Mosmann et al,
Journal of Immunological Methods, 1983, 65(1-2), 55-63). T4t ca cac dong t& bao dugc
st dung trong nghién ciru ndy thu dugc tir the American Type Culture Collection

(ATCC) va din xuit tir cac loai ung thu & ngudi khéc nhau.

Céc té bao dugc duy tri trong moi trudng Eagle duogc bién dbi Dulbecco
(DMEM) d& dugc bd sung huyét thanh bao thai bé 10% (FBS), 2mM L-glutamin, 100
U/mL penixilin va 100 U/mL streptomyxin & nhiét d6 37°C, 5% CO, va d6 4m 98%.
Déi véi cac thir nghiém, c4c t& bao dugc thu hoach tir moi trudng nudi cdy dudi hop
lwu bang cach st dung trypsin héa va dugc tai huyén phi trong méi truong maéi trude
khi dém va dat mong.

Céc té bao dugc gieo trong céc dia vi chudn d6 c6 96 13, & mat d6 5 x 10° t& bao
d6i véi mdi 16 trong céc phan nhé 1a 150 uL, va dugc gin vao bé mit dia trong 18 gi¢

(qua dém) trong moi truong khong cé thudc. Sau d6, mot dia dbi chimg (chua dugce xir
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ly) ctia mdi dong té bao duge ¢ dinh (nhu dugc mo6 ta duédi ddy) va duge st dung cho
gi4 tri tham chiéu thoi gian bing khéng. Cac dia nudi cly sau d6 duge xir ly bang céc
hop chét thir nghiém (50 pL phan phan udc 4X dung dich gbc trong méi trudng nudi
cdy hoan chinh cdng véi 4% DMSO) bing cach sir dung mudi diy pha lodng (ndng do
nim trong khoang tir 10 dén 0,00262 pg/mL) va ba phién ban méi trudng nudi cdy
(ndng d cudi ciing ctia DMSO bing 1%). Sau 72 gid xir 1y, hiéu qua tri khéi u duoc
xé4c dinh bang cach st dung phuong phap SRB: Tém lai, céc té bao duoc rira hai 1dn
b?mg PBS, dugc cb dinh trong 15 phut trong dung dich glutaraldehyt 1% & nhiét 36
trong phong, dugc rira hai 1an trong PBS, va duge nhudm mau trong dung dich SRB
0,4% trong 30 phut & nhiét d trong phong. Céc t€ bao sau d6 dugc rira vai lin bing
dung dich axit axetic 1% va duoc 1am khé trong khong khi & nhiét 6 trong phong.
SRB sau d6 dugc chiét trong dung dich bazo trizma 10 mM va su hép phu duogc xac
dinh trong thiét bi doc dia do 4m phé tr dong & 490 nm. Anh hudng dbi voi su séng
s6t va phat trién t bao dugc dénh gid bing cach 4p dung thuét todn NCI (Boyd MR
and Paull KD. Drug Dev. Res. 1995, 34, 91-104).

Biing cach sir dung gié tri trung binh + SD ctia ba phién ban méi trudng nudi cdy,
dudng cong phan Gng lidu luong dugc tao ra mot cach tu déng bz‘“mg cach str dung phan
tich hdi quy khong tuyén tinh. Ba thong s6 tham chiéu duogc tinh toan (thudt toan NCI)
béng phép ndi suy tu dong: Gl = néng do hop chét ma tao ra sy ttc ché phéat trién t& bao
50%, khi so sanh véi méi trudng nudi cdy dbi chimg; TGI = tdng trc ché su phét trién t
bao (téc dung kim t& bao), khi so sanh véi méi trudng nudi cdy dbi chimg, va LCsy =

ndng d6 hop chit ma tao ra giét chét té bao ludi 50% (tic dung gay dboc té bao).

Bang 9 va 10 minh hoa céc sd lidu vé hoat tinh sinh hoc ctia cic hgp chét theo
sang ché.
Bang 9. Thir nghiém doc t6 t& bao-Cac sb liéu hoat tinh (mol) cia Aegomyxin A, B, C

va D.

Aegomyxin A | Aegomyxin B | Aegomyxin C | Aegomyxin D
MDAMB. |Glso |  1,91E-8 7.61E-8 6,28E-8 6,48E-8
231 TGI | 3,63E-8 1,67E-7 1,97E-7 9,81E-8
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Aegomyxin A | AegomyxinB | Aegomyxin C | Aegomyxin D
LCsy 6,11E-8 3,81E-7 6,91E-7 1,73E-7
Glso 1,05E-8 3,04E-8 9,84E-9 3,14E-8
HT29 TGI 3,25E-8 2,28E-7 1,05E-7 1,35E-7
LCs 1,15E-7 3,04E-6 >2,09E-5 1,45E-6
Gls 3,82E-9 5,90E-9 7,54E-9 8,64E-9
A549 TGI 4,39E-9 7,61E-9 1,72E-8 1,28E-8
LCs 5,35E-9 1,14E-8 4,19E-8 1,83E-8

Béng 10. Thir nghiém ddc t6 t& bao - Cac sb lidu hoat tinh (mol) cta Aegomyxin E, F,

GvaH
Aegomyxin E| AegomyxinF | Aegomyxin G | Aegomyxin H
Gls 1,97E-7 8,80E-8 1,70E-7 8,11E-8
MDA-MB-
TGI 3,65E-7 2,71E-7 4,36E-7 2,03E-7
1231
LCs 7,50E-7 9,48E-7 1,29E-6 6,08E-7
Gls 1,18E-7 6,55E-8 1,46E-7 3,65E-8
HT29 TGI 4,86E-7 4,06E-7 6,75E-7 2,03E-7
LCs 5,27E-6 3,16E-6 3,92E-6 4,86E-6
Gls 4,26E-8 2,48E-8 3,92E-8 8,31E-9
A549 TGI 5,67E-8 3,84E-8 6,32E-8 1,46E-8
LCs 7,50E-8 6,10E-8 1,11E-7 2,84E-8

-42-




21030
YEU CAUBAO HQ

1. Hop chét c6 cong thirc chung I:

trong do:

R; dugc chon tir hydro va halogen;

R; 1a halogen;

mdi Rs, Rys, va Ry doc 1ap duoc chon tir hydro, OR,, OCOR,, OCOOR,, va =0,
v6i didu kién 1a khi nhém =0 c6 miit thi hydro ciia nguyén tir C ma =0 dwgc gén
vao d6 khong c6 mat;

mdi Ry, Rs, Rg, Ry, Ryy, Ryp, va R4 ddc 18p duge chon tir hydro, OR,, OCOR,, va
OCOOR;

mdi Rg, Ry, va Ry, doc 14p duogc chon tir hydro, OR,, OCOR,, OCOOR,, C;-Cj,
alkyl duoc thé hoidc khéng dugc thé, C,-Cpy alkenyl dugc thé hodc khong duoc
thé, va C,-Cy, alkynyl dugc thé hodc khdng dugc thé;

Ry duge chon tir hydro, OR,, OCOR,, OCOOR,, va =0, véi didu kién 13 khi
nhém =0 c6 mit thi hydro cta nguyén tit C ma =0 dugc gin vao d6 khéng co

3

mat;
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Rj3 duge chon tir hydro, COR,, C;-Cjyalkyl duoc thé hodc khong duoc thé, C,-
Cisalkenyl duoc thé hodic khéng duoc thé, va C,-Cpalkynyl duoc thé hodc khong
dugc thé;

mdi R, ddc 14p dugc chon tlr hydro, C;-Cpalkyl duoc thé hodic khéng duogc thé,
C,-Cpoalkenyl duoc thé hoic khong dugc thé, C,-Cpalkynyl dugc thé hodc
khong duogc thé, aryl dugc thé hoic khéng dugc thé, va nhém di vong duogc thé
hodc khong dugc thé;

mbi Ry, ddc 1ap dugc chon tir hydro, C;-C, alkyl duoc thé hodic khong dugc thé,
C,-Cy;, alkenyl dugc thé hodc khéng duoc thé, C,-Cy, alkynyl dugc thé hoic
khong duoc thé, aryl duoc thé hodic khong duoc thé, nhém di vong dugc thé hodc
khong duoc thé, va dudng duge thé hodc khéng duogc thé; va

duong nét gt ------- 13 lién két khéc, nhém epoxy, hodc 1a khong c6 mit;

hodc mubi dugc dung hoic chét déng phén lap thé cua no.

2. Hop chat theo diém 1, trong 46 mdi Ry, Rs, Re, Rys, va Rys doc 1ap duge
chon tir hydro, OR,, va OCOR,, va trong d6 R, dugec chon tir hydro va C;-Cg
alkyl dugc thé hoac khéng dugc thé.

3. Hop chét theo diém bt ky trong s cac didm néu trén, trong d6 Ry, 1a C;-
Cesalkyl duoc thé hosc khéng dugc thé.

4. Hop chét theo diém 1, hop chét nay c6 cong thire I dudi day:

ey
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trong d6 Ry, Ry, Ry, Ry, Rg-Ry3, Ryg, va dudng nét dut ------- la nhu duoc xac dinh

trong diém 1, hodc mudi dugce dung hodc chét déng phén 1ap thé cua né.

5. Hop chit theo diém bit ky trong sé c4c diém néu trén, trong d6 R; duoc
chon tir hydro va Cl, va trong d6 R, 1a Cl.

6. Hop chét theo diém bAt ky trong s6 céc diém néu trén, trong d6 R4 dugc
chon tir hydro va OR,, va trong d6 R, dugc chon tir hydro va C;-Cy alkyl dugc
thé hoic khong dugc thé.

7. Hop chit theo diém bit ky trong sé céc diém néu trén, trong dé R; dugc
chon tir hydro, OR,, va OCOR,, va trong d6 R, dugc chon tir hydro va C;-Cg
alkyl dugc thé hoic khong dugc thé.

8. Hop chét theo diém bét ky trong s céc diém néu trén, trong d6 mdi Rg va
Ry ddc 1ap duge chon tir hydro, C;-Cy, alkyl duge thé hoic khong duge thé, OR,,
va OCOR,, va trong d6 R, dugc chon tir hydro va C;-Cg alkyl duoc thé hodc
khéng dugc thé.

9. Hop chét theo diém bt ky trong s cac diém néu trén, trong d6 Ry duoc
chon tir ORp, OCOR,, va =0, va trong d6 R, dugc chon tir hydro va C;-Cg alkyl
duoc thé hodc khong duogc thé va R, dugc chon tir hydro, C;-Cg alkyl dugc thé
hodc khong dugc thé, monosacarit, disacarit, va trisacarit, v6i diéu kién 1a khi R,

1a =0 thi hydro ctia nguyén tit C ma R10 dugc gén vao khong cé mit.

10.  Hop chét theo diém bit ky trong sb céc diém néu trén, trong d6 R;3 dugc
chon tir hydro, C;-C, alkyl dugc thé hojc khong duogc thé, va COR,, va trong d6
R, dugc chon tir hydro va C;-Cg alkyl dugc thé hogic khong duge thé.

11. Hop chét theo diém bAt ky trong s6 cac diém néu trén, trong d6 Ry¢ dugce
chon tir hydro, OR,, va OCOR,, va trong d6 R, dugc chon tir hydro va C;-Cg
alkyl duoc thé hodc khong dugc thé.

12.  Hop chét theo diém bt ky trong sb céc didém néu trén, trong d6 duong nét
dat ------- khong c¢6 mit, mbi Ry; va Ry, doc 1ap dugc chon tir hydro, OR,, va
OCOR,, va R, dugc chon tir hydro va C;-Cg alkyl dugc thé hodc khong duoc thé.

13.  Hop chét theo diém bat ky trong sb cac didm tir 1 dén 11, trong d6 duong
nét dat ------—- 13 lién két khac hodc nhém epoxy, va Ry; va Ry, 1a hydro.
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14.  Hop chét theo diém 1, hop chit nay c6 cong thirc sau day:

Aegomyxin A,

Aegomyxin B,

Aegomyxin C,

Aegomyxin D,

Aegomyxin E,
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Aegomyxin F,

Aegomyxin G, hodc

Aegomyxin H;
hodc mudi duge dung cua né.

15.  Dugc phdm chira hop chit theo diém bAt ky trong s6 cac diém néu trén,
hodc mudi duge dung hoic chit déng phén 1ap thé ctia nd, va chét mang hodc

chit pha losng dwoc dung.
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