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(57) Séing ché& dé cap dén hop chat lipit c6 cong thic chung (I):

r}’z
Ri—Y—C—X
Rs

)

trong d6 R, dugc chon tir C-C,, alkyl, C,(-C,, alkenyl c6 1 dén 6 lién két doi, va
C,o- C,, alkynyl c6 1 dén 6 lién két ba; R, va R, 1a giong hodc khdc nhau va c6
thé dugc chon tir cdc nhém thé khdc nhau; Y dugc chon tir Iuu huynh, sulfoxit,
va sulfon; va X 1a axit carboxylic hodc din xuét clia nd, este cla axit carboxylic,
carboxylic anhydrua hodc carboxamit; hoac mudi, phic hodc solvat dugc dung
ctia no.

Sang ché con dé cap dén dugc pham, ché phdm thyc phdm bd sung va ché phdm
lipit chita hop chat lipit nay, va quy trinh di€u ch€ hop chat lipit nay. Cic hop
chat lipit theo sdng ché hitu dung dé 1am thu6c hodc dé tri liéu, cu thé 1a dé€ diéu
tri cac bénh lién quan dén tim mach, chuyén héa va viem.
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Linh vye ky thuét dwoc dé cap

Sang ché d& cap dén hop chit lipit c6 cong thirc chung (I):

trong do:

e R dugc chon tir C10-C22 alkyl, C10-C22 alkenyl ¢6 1 dén 6 lién két doi, va Cio-
C2 alkynyl c6 1 dén 6 lién két ba;

e RyvaRsla giéng hodic khac nhau va c6 thé dugc chon tir cdc nhom thé bao
gdém nguyén tir hydro, nhém hydroxy, nhém alkyl, nguyén t halogen, nhom
alkoxy, nhém axyloxy, nhom axyl, nhom alkenyl, nhém alkynyl, nhém aryl,
nhom alkylthio, nhdm alkoxycacbonyl, nhém carboxy, nhém alkylsulfinyl,
nhom alkylsulfonyl, nhém amin, va nhém alkylamin, v&i diéu kién 1a ca Ry va

R3 khong clung 14 nguyén tir hydro; hodc

e R, vaRj3 co thé dugc lién két v6i nhau dé tao ra xycloalkan nhu xyclopropan,

xyclobutan, xyclopentan hoéc xyclohexan;
e Y dugc chon tir lvu huynh, sulfoxit, va sulfon;

e X la axit carboxylic hodc din xuit ciia no, este clia axit carboxylic hoic

carboxamit;
hodc muébi, solvat, solvat ciia mubdi hodc tién duge chét duge dung cua no.
Trong céc trudng hop Rz va R 13 khic nhau, hop chét c6 cong thire (I) c6 kha
nang ton tai & dang ddng phan 1ap thé. Can phai hiéu ring sang ché bao gdm tit ca cac
dang ddng phan quang hoc ctia hop chét c6 cong thirc (I) va hdn hop cia céc dang

trén.
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Séng ché con dé cap dén dugc phim va ché phim lipit chia hop chét theo sang
ché, va hop chit nay duge st dung lam thudc hoic duoc sit dung trong diéu tri, dic

biét 1a didu trj cac bénh lién quan dén tim mach, chuyén hoa va viém.
Tinh trang k¥ thuit clia sang ché

Dén nay, dd c6 nhicu nghién clru vé cidc dong phén axit béo va tic dung clia

chiing 1én nhiéu qua trinh sinh Iy anh hudng dén sirc khoe va céc bénh man tinh.

Chéng han, axit béo da bat bdo hoa (PUFA) da duoc xé4c dinh 13 diéu hoa muc
lipit trong huyét twong, chtc n tim mach va mién dich, qué trinh hoat dong cta

insulin, va qua trinh phat trién than kinh va chtrc ning hinh anh.

Axit tetradexylthioaxetic (TTA) 1a axit béo bién ddi c6 rit nhidu tac dung dugc

chirng minh trong ca in-vivo va in-vitro.

TTA c6 dic tinh rat giéng véi cac axit béo ty nhién, sy khac biét cha yéu la n6
khong thé oxy hoa dugc bing qué trinh oxy hoa p ty thé, nhung lai lam gia tang dang
ké qué trinh oxy héa céc axit béo khac. Mic du, TTA khong thé bi p-oxy hoa, nhung
n6 duge chuyén héa trong hau hét cac con dudng nhu mot axit béo no binh thudng.

va/\s/\rrm

o TTA

TTA anh huéng dén trang thai oxy héa & cac mirc do khac nhau do c6 kha nang
thay d6i hé thdng bao vé chéng oxy héa, ngoai ra ban than chit nay ciing 13 mot chét

chdng oxy héa thong qua kha ning lam sach gbc tu do.

Viéc thém TTA c6 thé ngin nglra su bién ddi oxy hoa c4c hat lipoprotein mat

d6 thép (LDL) trong huyét tuong va giam tao ra céc lipit peroxit.

Mot s6 din xuét axit béo da bat bdo hoa c6 luu huynh & vi tri 3 da dugc tao ra
(Flock et al, Acta Chemica Scand., 1999, 53, 436). Metyl (all-Z)-3-thia-6,9,12,15-
octadecatetraenoat dd dugc thr nghiém trong mau chudt Wistar, va tac dung dugc so
sanh véi tac dung cia TTA. Két qua cho thdy ring ca hai axit béo no va axit béo
khong no nay déu lam gidm muec triglyxerit trong huyét twong v&i mic d§ nhu nhau

(Willumsen et al, J. Lipid Mediators Cell Signalling, 1997, 17, 115)
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Céc tac gia sang ché da tinh c& phét hién ra rang din xuét axit béo ¢ cong thuc
chung (I) ¢6 4i Iuc cao hon ddi véi thu thé PPARa va PPARy so véi TTA va axit (all-
7)-3-thia-6,9,12,15-octadecatetraenoic. Dan xuat axit béo c6 cong thirc chung (I) ciing
lam gidm mirc triglyxerit, cholesterol va axit béo tur do & mau chudt bi rbi loan lipit
miu véi mic d0 lén hon so véi TTA va axit (all-Z)-3-thia-6,9,12,15-

octadecatetraenoic.
Ban chit ky thuit ciia sing ché

Muc dich ctia sang ché 1a d& xuét hop chét lipit c6 hoat tinh sinh hoc dugc cai
thién so véi axit béo ¢ Iuu huynh & vi tri s& 3. Cu thé hon, sang ché d& xuét hop chéit

lipit c6 cong thure (I):

@
Cu thé hon, sang ché d& xuét hop chit c6 cong thic (1), trong do:
e R; dugc chon tir C1o-Caz alkyl, C10-Ca2 alkenyl ¢6 1 dén 6 lién két d6i, va Cio-
C2 alkynyl ¢6 1 dén 6 lién két ba;

e R; va Rj; 13 gidng hodc khac nhau va c6 thé duoc chon tir cdc nhém thé bao
gbm nguyén tir hydro, nhom hydroxy, nhém alkyl, nguyén tir halogen, nhém
alkoxy, nhdm axyloxy, nhom axyl, nhém alkenyl, nhom alkynyl, nhom aryl,
nhém alkylthio, nhém alkoxycacbonyl, nhém carboxy, nhém alkylsulfinyl,
nhom alkylsulfonyl, nhém amin, va nhém alkylamin, véi diéu kién 12 Ry va Rs

khong cuing 1a nguyén tir hydro; hodc

e Ry vaR;co thé dugce lién két v6i nhau dé tao ra xycloalkan nhu xyclopropan,

xyclobutan, xyclopentan hodc xyclohexan;
e Y duogc chon tir luu huynh, sulfoxit, va sulfon;

e X la axit carboxylic hoiic din xuét ciia no, este cia axit carboxylic hoic

carboxamit;

hodc mudi, solvat, solvat cia muoi hodc tién dugce chat dugc dung ctia né.

-4-
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Trong hop chét theo sang ché, nhém alkyl néi trén c6 thé dwge chon tir nhém
bao gdbm metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, va n-hexyl; nhém alkenyl
c¢6 thé dugc chon tir nhém bao gdm alyl, 2-butenyl, va 3-hexenyl; nhém alkynyl c6 thé
dugc chon tir nhém bao gdm propargyl, 2-butynyl, va 3-hexynyl; nguyén ti halogen
¢6 thé duge chon tir nhom bao gbm flo, clo, brom, va iot; nhém alkoxy c6 thé dugc
chon tir nhém bao gdm metoxy, etoxy, propoxy, isopropoxy, sec-butoxy, phenoxy,
benzyloxy, OCH>CF3, va OCH,CH,OCH;; nhém axyloxy c6 thé dugc chon tir
axetoxy, propionoxy, va butyroxy; nhém aryl 1a nhém phenyl; nhém alkylthio ¢6 thé
dugc chon tir nhém bao gdm metylthio, etylthio, isopropylthio, va phenylthio; nhém
alkoxycacbonyl c6 thé dugc chon tir nhém bao goém metoxycacbonyl, etoxycacbonyl,
propoxycacbonyl, va butoxycacbonyl; nhém alkylsulfinyl c6 thé dwgce chon tir nhém
bao gdm metansulfinyl, etansulfinyl, va isopropansulfinyl; nhém alkylsulfonyl c6 thé
dugc chon tir nhém bao gdm metansulfonyl, etansulfonyl, va isopropansulfonyl; nhom
alkylamin c6 thé dugc chon tir nhém bao gdbm metylamin, dimetylamin, etylamin, va
dietylamin; nhém carboxylat c6 thé dwgc chon tir nhém bao gdm etyl carboxylat,
metyl carboxylat, n-propyl carboxylat, isopropyl carboxylat, n-butyl carboxylat, sec.-
butyl carboxylat, va n-hexyl carboxylat; nhém carboxamit cé thé dwgc chon tir nhom
bao gdm carboxamit nhu N-metyl carboxamit, N,N-dimetyl carboxamit, N-etyl

carboxamit va N,N-dietyl carboxamit.

Theo mdt phwong 4n ctia sang ché, mot trong cac nhom thé Ry va R; trong hop
chét ¢co cong thirc (I) 1a hydro va nhém con lai duge chon tir cdc nhém thé bao gém
nhom hydroxy, nhom alkyl, nguyén t&r halogen, nhém alkoxy, nhém axyloxy, nhém
axyl, nhom alkenyl, nhom alkynyl, nhom aryl, nhém alkylthio, nhém alkoxycacbonyl,
nhom carboxy, nhom alkylsulfinyl, nhém alkylsulfonyl, nhom amin, va nhém

alkylamin.

Theo mot phuong an dugc uu tién, Rz va R3 duwge chon mot cach doc 1ap tur
nguyén tt hydro, nhém alkyl, nhém alkoxy hodc nhém aryl; hodic R va Rs ¢6 thé dugc

lién két v6i nhau dé tao ra xycloalkan.

Theo mot phuwong &n duoc wu tién khac, Rz va R3 duge chon mot cach doc lap

tr nguyén tr hydro, nhém alkyl, hodc nhdm metoxy hodc nhém etoxy.



21636

Theo mot phuong &n dugc uvu ti€n khac nita, Rz va Rs dugc chon mot cach doc
13p tr nguyén tir hydro, etyl, nhém metoxy hodc nhom etoxy, phenyl; hodc Rz va Rs

duoc lién két v6i nhau dé tao thanh nhém xyclobutan.

Theo mdt phwong 4n khac cia sang ché, nhom thé R, va Rs trong hop chit c6
cdng thirc (I) 13 gidng hodc khac nhau va c6 thé duge chon tir cac nhém thé bao gdm
nhoém hydroxy, nhém alkyl, nguyén tir halogen, nhém alkoxy, nhém axyloxy, nhom
axyl, nhém alkenyl, nhém alkynyl, nhém aryl, nhém alkylthio, nhém alkoxycacbonyl,
nhém carboxy, nhém alkylsulfinyl, nhém alkylsulfonyl, nhém amin. Tét hon néu, R,
va Rz 12 nhém alkyl duge chon tir metyl, etyl, n-propyl, hozc isopropyl, t6t hon nita

néu dugc chon tir metyl hodc etyl, va t&t nhat néu Rz va Rs 1a etyl.

Theo mét phuong 4n ctia sing ché, nhom thé Ry trong hop chit c6 cong thuc (1)
12 C10-C22 alkyl, va hop chit nay thu duoc tir axit béo no.

Tt hon néu, nhém thé R, va R trong hop chét c6 cdng thire (I) 12 gibng hodic
khac nhau va c6 thé dugc chon tir cdc nhém thé néu trén, va nhém thé R;1a Cio-Ca

alkyl, va hop chét nay thu dugc tir axit béo no.

Khi thu dugce tir axit béo da bit bdo hoa, Ry thudng 12 C10-Caz alkenyl c6 2 dén
6 lién két doi, vi du 3 dén 6 lién két doi, vi du 3 dén 6 lién két doi dugc cach nhau
bang metylen trong cdu hinh Z. Vi du R 1a:
e Cis alkenyl v6i 4 lién két d6i dugc cach nhau bdi nhém metylen trong chu
hinh Z
e Cis alkenyl véi 3-5 lién két d6i, vi du Cis alkenyl véi 5 lién két doi dugce
c4ch nhau béi nhém metylen trong cdu hinh Z
e nhom Ci4-Cx alkenyl véi it nhat mot lién két d6i, c6 cdu hinh Z, va ¢6 lién
két d6i thir nhit & lién két cacbon-cacbon tht 3 tinh tir dau omega (m) cua

mach cacbon

e Cy alkenyl c6 5 lién két ddi duogc cach nhau bdi nhom metylen trong ciu
hinh Z

e Cy alkenyl c6 6 lién két d6i duoc cach nhau boi nhém metylen trong céu
hinh Z.
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Hon nita, R ¢6 thé 1 C10-Cx alkynyl, vi du C16-C22 alkynyl c6 1 dén 6 lién két
ba.

Theo mot phuong 4n ciia sang ché, nhém thé Y trong hop chét c6 cong thirc (I)
13 Tuu huynh.

Theo mét phuong 4n khac cta sang ché, nhém thé Y trong hop chét c6 cong
thac (D) 14 sulfoxit.

Theo mét phuong 4n khac cua sang ché, nhém thé Y trong hop chit c6 cong
thire (I) 1a sulfon.

Theo mdt phuong 4n ciia sang ché, nhom thé X trong hop chét c6 cong thire (I)
13 axit carboxylic & dang este, axit ty do, triglyxerit hodc phospholipit.

Tt hon néu, nhém thé X 1a axit carboxylic & dang este, hodc axit ty do, va tdt
hon niva néu X 1a axit carboxylic & dang axit tw do.

Theo mot phuong an khac clua séng ché, nhom thé Ry 1a Co-Ca2 alkyl, va hop
chét lipit thu duogc tir axit béo no; R, va R 1a gidng hoic khac nhau va c¢6 thé dugc
chon tir cac nhom thé bao gdbm nhém hydroxy, nhom alkyl, nguyén tir halogen, nhém
alkoxy, nhom axyloxy, nhém axyl, nhém alkenyl, nhém alkynyl, nhém aryl, nhém
alkylthio, nhém alkoxycacbonyl, nhém carboxy, nhém alkylsulfinyl, nhém

alkylsulfonyl, nhém amin; t6t hon néu Rz va R3 1a nhém alkyl; va
X 1a axit carboxylic & dang axit ty do.

Sang ché con d& xudt mudi cta hop chit ¢ cong thirc (I). Hop chit mudi nay c6

thé ¢6 cong thirc:

zt

trong do X 1a COOr,

Z* duge chon tir nhém bao gém Li*, Na*, K¥, NH4",
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OH OH
OH,
N N7
H
OH OH
Meglumine
NH;*
HO OH
OH

Tris(hydroxymetyl)aminmetan,

NN

Dietylamin,
va
NH," O
H,N N OH
H
NH,
Arginin;
hodc cong thirc:
R, 2
R 1—Y—(|3—X 72+
R3
2

trong d6 X = COO", Z>* dugc chon tir nhém bao gdm Mg?*, Ca?*,



21636

+
+H3N/\/NH3

Etylendiamin,

va
Hy*
®
N
H,*
Piperazin.

Mot loai mudi khac 1a:

-

OH OH
A 20"
HO O] \HO

NH;* NH,
n m .

Chitosan

Trong trudng hop hop chit ¢ cong thirc (I) & dang phospholipit, hop chét nay

c6 thé c¢6 cong thirc (IT dn IV) sau:

Q Ry Rs
Y. (0]
"~ %7 o

R: Rs 0
[
o=—pP—0
O\
o VA
ey



21636

trong do Z la:

\;rc\/\NH

2 b

YN

‘ N

<
NHz hoic

OH

?JJJ OH

HO OH
OH
va
0
Y OH
e
R, R,
T
0o—P—0Q
|\
0 Z (1)
trong d6 Z la:
},:\/\w/
‘\
\Oj\:OH
;‘H NHz hodc

-10-
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OH

HO OH

OH

va

Iv)

trong d6 Z la:

:SJJ\/\NH

2,

YN

‘ N

>

=
NHz hodc
OH
\HJJ OH
HO OH

OH

Séng ché con dé xuét hop chit co cong thirc (I), trong d6 X 1a axit carboxylic &
dang triglyxerit, 1,2-diglyxerit, 1,3 diglyxerit, 1-monoglyxerit va 2-monoglyxerit. Cac
hop chét nay c6 cong thirc 1an luot 14 (V), (VI), (VII), (VIII) va (IX):

-11-
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Q Rs R
Y 0 R
-
R1/ 0 Y
R, Rj o)
@]
Rs3
@]
R2
Y.
\R1
V)
0 Re Re
Y. 0 Ry
R1/ 0 v~
R Rs 0
HO
(VD)
0]
P OH
R, 0
R Rs
@)
R3
0]
Ro
Y.
~ "

(VII)

-12-
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O
P OH
R1 o
R Rj
HO

(VIID)
OH
(0]
R, Rs
(IX)

Hop chét c6 cong thirc (I) c¢6 kha nang tdn tai & dang ddng phan 14p thé. Cén
phai hiéu ring sang ché con bao gdm tit ca cac dang ddng phan quang hoc cia hop
chit c6 cong thirc (I) va hdn hop ciia cac dang trén. Do do, hop chéit ¢ cong thire (I)

c6 thé & dang ddng phan khéng dbi quang, raxemat va ddng phan ddi hinh.

Theo mdt phuong 4n duge wu tién clia sing ché hop chét c6 cong thire (1) 13:

= = = (0]
etyl 2-((52,82,11Z,147,177Z)-icosa-5,8,11,14,17-pentaenylthio)butanoat.

Theo mdt phuong 4n dugc vu tién khac ciia sang ché hop chét ¢6 cong thirc (I)

la:

mgéf”‘*
— — — O
Etyl 1-((5Z,8Z,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)-xyclobutancarboxylat.

Séang ché con dé xult hop chét lipit c6 cong thire (I) dé su dung lam duoc phim.

-13-
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Theo mot khia canh khac, sang ché dé xuét thuc phdm bd sung, phu gia thuc
phim, hoic ché phim dinh dudng chira hop chét lipit c6 cong thuc (I).

Thuc phdm bd sung c¢6 thé dugc san xuét dé st dung qua dudng ding bt ky, vi
dy, thuc phdm b sung c¢6 thé dugc st dung nhw ché phidm dinh dudng 1éng hodc dd

uong.

Thyc pham bo sung c6 thé ¢ dang vién nang, vi dy, nién nang gelatin, va vién

nang cé thé duoc tao mui thom.

Theo mot khia canh khéc nita, sing ché d& xuét dwoc phidm chira hop chét c6
cong thue (I), tét hon néu cing véi mét hodc nhidu chét mang hodc t4 dugc dugc

dung.

Hop chét lipit va ché phdm theo sang ché c6 thé duge bao ché thanh dang su
dung qua duong miéng thong thudng, vi du, vién nén, vién nén dugc bao, vién nang,
bot, vién cdm, dung dich, dung dich phén tan, hdn dich, xi-rd, nhii tuong, ché phém
dang xit, v.v, sit dung t4 dugc thong thudng, vi du, dung mdi, chit pha lodng, chét lién
két, chat diéu vi, huong thom, chét bién ddi pH, chét bién dbi d6 nhat, chét chéng oxXy
héa, tinh bdt ngd, lactoza, glucoza, xenluloza vi tinh thé, magie stearat,
polyvinylpyrolidon, axit Xitric, axit tartaric, nudc, etanol, glyxerol, sorbitol, polyetylen
glycol, propylen glycol, xetylstearyl alcohol, carboxymetylxenluloza hodc chit béo
nhu m& cting hodc hdn hop cia cac hop chét trén, v.v. C6 thé st dung cac k¥ thuat bao

ché thong thuong da biét trong linh vyc k§ thuét nay.

Ché phim c6 thé dwoc st dung qua dudng ding théng thudong, nhu dudng
miéng. Viéc sir dung cac ché phdm dung qua duong miéng, vi du, vién nén, vién nén
dugc bao, vién nang, xi-rd, v.v., dugc dic biét vu tién.

Liéu ding hang ngay thich hop hop chét c6 cong thire (I) 1a 1mg dén 10g hop
chit; 50mg dén 1g hop chét, hodc 50mg dén 200mg hop chét.

Duoc phim theo sang ché c6 thé duogc st dung 1am thube.

Sang ché con d& xuét ché phadm lipit chtra hop chét lipit c6 cong thirc (I). Thich
hop 13, it nhat 60% theo trong lwong, hodc it nhat 80% theo trong lwong ché phim lipit
12 hop chét.

-14-
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Ché phim lipit con c6 thé bao gdm chét chdng oxy héa dwoc dung, vi du.

tocopherol.

Hon nita, séng ché md tad viéc st dung ché pham lipit dé lam thudec.

Ngoai ra, sang ché ciling mé ta viéc sir dung hop chét lipit c6 cong thuc (I) dé:

e hoat hoa hogc diéu bién it nhit mot ddng phan thu thé dwoc hoat hoa bing chét
tdng sinh peroxisom cua ngudi (peroxisome proliferator-activated receptor -
PPAR) a, y hoc §, trong d6 hop chit néu trén, vi dy, 1 chit pan-agonist hodc

chat diéu bién,

e ngin ngira va/hodc didu tri tinh trang rdi loan lipit m4u, vi du. triglyxerit mau

cao (HTG),

e ngin ngira va/hoic diéu tri ndng d6 triglyxerit, ndng d6 LDL cholesterol,

va/hoac néng do VLDL cholesterol ting,
e diéu tri va/hodc ngin ngira tinh trang béo phi hodic qué can,
e giam trong luwong co thé va/hodc ngin nglra ting cén,

e didu tri vi/hodc ngin ngira bénh gan nhidm md, vi dy, gan nhifm m& khong do
ruou (NAFLD),

e diéu tri va/hodc ngédn ngira xo vita dong mach,
e ngin ngra nhoi mau co tim,

e diéu tri va/hodc ngédn nglra tinh trang khang insulin ngoai vi va/hodc dai thdo

dudng,
e diéu tri va/hoic ngan ngira d4i thao dudng typ 2,

e giam ndng d6 insulin trong huyét tuong, dudng méu va/hodc triglyxerit hueyets
thanh,

e diéu tri va/hoic ngdn nglra bénh hodc tinh trang viém.

Sang ché ciing mb ta hop chit lipit c6 cong thirc (I) dé diéu tri céc tinh trang
néu trén, va phuong phéap didu tri vi/hoic ngin ngilra céc tinh trang néu trén, bao gdbm

viée st dung trén dong vét c6 va lwong c6 hiu qua dugc 1y hop chit c6 cong thie ().

-15-
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Ngoai ra, sang ché con d& xuét phuong phap san xuit hop chét lipit co cong
thtre (I). Nguyén lidu thd c6 thé c¢6 ngudn gde tir thye vat, vi sinh vat va/hodic dong vat,
nhu diu gan cé bién. TSt hon néu sir dung diu gan c4 bién hodc diu cua nhuyén thé.
M5 ta vin tit cic hinh vé

Fig. 1: Thé hién két qua hoat hoa PPAR & cac dong té bao bao cdo PPARa,
PPARS, va PPARy luciferaza bang cac hop chit theo sing ché so véi hoat tinh
PPARP, PPARS, PPARY cua lan lugt GW7647, L-165041, va BRL49653.

Fig. 2: Thé hién muec triglyxerit trong huyét twong va mirc cholesterol trong
huyét twong & chudt nhit APOE*3Leiden sau khi cho st dung cac hop chit theo sang
ché va cac hop chit @i ching khong dugc thé.

Fig. 3: Thé hién mirc glucoza trong huyét trong & chudt nhét ob/ob sau khi cho
st dung axit 2-((5Z,8Z,117Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic,
pioglitazon, va thudc vo.

Fig. 4: Thé hién mirc insulin trong huyét twong & chudt nhit ob/ob sau khi cho
st dung axit 2-((5Z,8Z,11Z,14Z,177Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic,
pioglitazon, va thudc vo.

Fig. 5: Thé hién mirc HbAlc trong mau toan phin & chudt nhit ob/ob sau khi
cho st dung axit 2-((52,82,117Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic,
pioglitazon, va thudc vo.

Fig. 6: Thé hién sy khac biét v& thé trong & chudt nhit ob/ob sau khi cho st
dung axit 2-((52,82,112,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic,
pioglitazon, va thubc vo.

M ta chi tiét sang ché

Céc tac gia sang ché da tim ra hop chit c6 cong thirc (I) néu trén c6 hoat tinh
duoc ly tdt.

Nhu dugc st dung & day, thuat ngit “hop chét lipit” dé cip dén ddng phan axit
béo thu duogc tir, vi dy, axit béo no, axit béo khong no mdt 14n, axit béo da bat bao hoa

(axit béo khong no nhiéu 14n) va lipit chira tir 1 dén 6 lién két ba.
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"Luong c6 hidu qua dugc 1y" @& cip dén luong c6 thé tap ra tac dung duogc ly
va/hodc tri lidu, nghia 13 lugng cta san pham két hop c6 hiéu qua dé dat duge muc tiéu
dé ra. Miic du nhu cau cua tung bénh nhén la khéc nhau, nhung viéc x4c dinh khoang
t61 wu cua luong ¢6 hidu qua san phdm két hop 14 da biét ddi voi nguoi ¢ hidu bibt
trung binh trong linh vuc nay. Ché d6 liéu dé diéu tri mot tinh trang bang san phim
theo sang ché thudong s& duge chon theo nhiéu yéu td, bao gém loai, tudi, thé trong,
gidi tinh, ché d6 4n va tinh trang ctia bénh nhén.

Thuat ngit “dugc phdm” ding dé chi hop chét lipit theo sang ché & dang bit ky
thich hop dé sir dung cho muc dich y hoc.

“Piéu tri” bao gdm mot tng dung tri lidu bat ky cé thé tao ra loi ich d6i voi
ngudi hodc dong vat khong phai ngudi. Ca hai phwong phép didu tri cho ngudi va didu
tri thu y déu thudc pham vi cia sang ché. Qua trinh diéu tri c6 thé 1 didu tri mot tinh
trang da c6 hodc diéu tri du phong.

Heé thdng danh phép va thuét ngt

Axit béo 1a cac hydrocacbon mach thing c6 nhém carboxyl (COOH) & mét dau
(o) va (thuong) mdt nhém metyl & ddu con lai (). Trong hoéa hoc, viée danh s
nguyén tir cacbon bat diu tir dau a.

[0
HO™ 1 7 10 13 18 19
Nguyén tir cacbon o ding dé& chi nguyén tir cacbon ddu tién sau nguyén tir
cacbon gén véi nhém chire, va nguyén tir cacbon thir hai 12 nguyén tt cacbon B.

Nhu duogc st dung & day, thuat ngit “lién két doi duoc cach nhau béi nhém
metylen” d& cép dén truong hop khi nhém metylen ndm gifra ngin cach lién két doi
trong mach cacbon ctia hop chét lipit.

Céc tac gia sang ché da phat hién dugc ring cac hop chét lipit sau ddy, ma dugc

phan loai vao cdc nhém tir A dén E, 1a dugc dac biét vu tién.

-17-



21636

Nhém A

e thu duogc tir axit béo no
e R 14 Cyo-Cx2 alkyl

e X la axit carboxylic hodc dan xuat clla nd, este cua axit carboxylic hoic

carboxamit
Vidui:
Ri=Cu, Y=S

AN D Ve e e 2 N
2R,

Nhém B

e thu dugc tir axit béo khong no mot 1an
e R;la Cio-Cy alkenyl c6 1 lién két doi

e X la axit carboxylic hoic din xuit ciia né, este ciia axit carboxylic hoic

carboxamit
Vi du ii:
Ri=Ci,Y=S

Vi du iii:

Ri=Cus, Y=S

AM/WSXX
R; R,

Nhém C

e thu dugc tir axit béo da bit bdo hoa

e R 13 Cio-Cx alkenyl c6 2 dén 6 lién két doi

-18-



21636

e X la axit carboxylic hosic din xuit cla nod, este cua axit carboxylic hodc

carboxamit
Viduiv:
Ri= C20 6 5 lién két dbi dwoc cach nhau béi nhém metylen trong cdu hinh Z, Y=

Rs Ry
S X

Viduv:

Ri= C2 ¢6 6 lién két dbi duoc cach nhau béi nhém metylen trong cAu hinh Z, Y=

— — — — S _X
— == Rs Ry
Vi du vi:
Ri= Cis c6 3 lién két dbi duge cach nhau béi nhém metylen trong cdu hinh Z, Y =S
Rs Ry

S X

Vi du vii:
Ri= Cis c6 4 lién két d6i dwoc cach nhau bdi nhém metylen trong cAu hinh Z, Y =S

Rs Ry
s X

Vi du viii:
Ri= Cis c6 3 lién két d6i duoc cach nhau boi nhém metylen trong c4u hinh Z va 1 lién
két do6i trong cAu hinh E, Y =S

— S _X
/\/ X
— == Rs Ry

Vi du ix:

R;= Cig ¢6 5 lién két d6i dugc cach nhau béi nhém metylen trong cAuhinhZ, Y=S
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Vi du x:

Ri= Cis ¢6 4 lién két dbi dugc cach nhau béi nhém metylen trong cdu hinh Z va 1 lién

két d6i trong cAu hinh E, Y =S

— — = SXX

— — R3 R2

Nhém D

e thu duoc tir lipit chira 1 dén 6 lién két ba
e Rjla Ci0-Co alkynyl

e X la axit carboxylic hodc dan xuat cua no, este cua axit carboxylic hodc

carboxamit
Vi du xi:
Ri=Cucédllitnkétba, Y=S
Rs Ry

Nhom E

e R; duoc chon tir C1o-Ca2 alkyl, C10-C22 alkenyl ¢6 1 dén 6 lién két doi, va C1o-Caz
alkynyl c6 1 dén 6 lién két ba

e X la axit carboxylic hoic din xuadt cia no, este cla axit carboxylic hodc

carboxamit
e Y la sulfoxit hodc sulfon
Vi du xii:

Ri = C1s c6 4 lién két dbi duoc cach nhau boi nhém metylen trong cdu hinh Z, Y = SO
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Vi du xiii:
Ri = Cis ¢6 4 lién két dbi duoc cach nhau boi nhém metylen trong cdu hinh Z, Y =
SO2

Rs Ra

N /sf<x
NN\ {%

Céc vi du cu thé v& hop chét lipit dugc wu tién cia sang ché 1a:

Nhom A — Axit béo no:

@)
NG

Ri= CisHa9, R2=etyl, R3=nguyén tir hydro, Y =S va X = COOH

Axit 2-(tetradexylthio)butanoic (1)

0O

Sj/lkOH

O~

Axit 2-metoxy-2-(tetradexylthio)axetic (2)

R1= CisHa29, R2 = metoxy, R3 = nguyén tt hydro, Y = S va X = COOH

Sgrw

O

Axit 2-(icosylthio)butanoic (3)

Ri1= Ca0Ha1, R2 = etyl, R3 = nguyén t hydro, Y =S va X = COOH

?#OH

Axit 2-etyl-2-(tetradexylthio)butanoic (4)
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R1=CusH2y, R2 =R3 =etyl, Y =S va X = COOH

Nhém B — Axit béo khong no mét lan:

_ ¢

S° COzH

Axit 2-etyl-3-thia-12Z-heneicosaenoic (5)

Ri1= CisHss, Rz = etyl, R3 = nguyén tir hydro, Y =S va X = COOH

— Sg%‘/OH

O

Axit (Z)-2-etyl-2-(octadec-9-enylthio)butanoic (6)
Ri=CisHss, R =Rz =etyl, Y =S va X = COOH

Nhém C — din xuét axit béo da bt bdo hoa:

ool
— — (0]
Axit 2-((32,62,97,127)-pentadeca-3,6,9,12-tetraenylthio)butanoic (7)

R1 = Ci5Has, Rz = etyl, R3 =nguyén tr hydro, Y =S va X = COOH

— — (6]
2-etyl-2-((32,6Z2,97,127)-pentadeca-3,6,9,12-tetraenylthio)butanoic acid (8)

Ri1=CisH23, R2 =Rz =etyl, Y =S va X = COOH

Axit 2-((52,82,112,147,177)-icosa-5,8,11,14,17-pentaenylthio)propanoic (9)

R1 = CyHz31, R2 = metyl, R3 = nguyén ti hydro, Y = S va X = COOH
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— — — 0
Axit 2-((572,82,1172,147,177Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic (10)

R1 = C20H31, Rz = etyl, R3 = nguyén tir hydro, Y = S va X = COOH

(——\/=\/\/\ S Jﬂ/OH
— — = 0]
Axit 2-((52,82,1172,147,177)-icosa-5,8,11,14,17-pentaenylthio)-2-metylpropanoic
(11)
R1 = Cy0H31, R2 = metyl, R3 =metyl, Y =S va X = COOH

Axit 2-etyl-2-((5Z,82,1172,142,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic (12)

R1=CzH31, R2=R3z=etyl, Y =S va X = COOH

— = = 0
Axit 1-((52,87,117,147,177)-icosa-5,8,11,14,17-pentaenylthio)xyclobutancarboxylic

(13)
Ry = Cx0Hs1, Rz va R3 combines to form xyclobutan ring, Y = S va X = COOH

— — OH
O

Axit 2-((52,872,1172,147,177)-icosa-5,8,11,14,17-pentaenylthio)-2-phenylaxetic (14)

R = Cz0H31, R2 = phenyl, R3 = nguyén tir hydro, Y =S va X = COOH
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O/
s i
= — — O

Axit 2-((52,82,112,147,177)-icosa-5,8,11,14,17-pentaenylthio)-2-metoxyaxetic (15)

R1 = Cy0Hz1, R2 = metoxy, R3 = nguyén tir hydro, Y =S va X = COOH

ES — — — S
OH

Axit 2-((42,72,102,137,167,197)-docosa-4,7,10,13,16,19-hexaenylthio)butanoic (16)

R1 = Cx»Hss, Ra = etyl, R3 = nguyén t hydro, Y = S va X = COOH

(@]
_ _ - B Sﬁ#
XXy X
Axit 2-((42,72,102,137,167,197)-docosa-4,7,10,13,16,19-hexaenylthio)-2-
etylbutanoic (17)

Ri=CxnHss3, Ro =R3=etyl, Y =S va X=COOH

Axit 2-((92,127,15Z)-octadeca-9,12,15-trienylthio)butanoic (18)

R1 = Ci1sHz1, Rz = etyl, R3 = nguyén tt hydro, Y =S va X = COOH

Axit 2-etyl-2-((92,127Z,157)-octadeca-9,12,15-trienylthio)butanoic (19)

R1=CisH31, Rz =R3 =etyl, Y =S va X = COOH
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propan-1,2 3-triyl  tris(2-((5Z2,82,117,147,17Z)-icosa-5,8,11,14,17-
pentaenylthio)butanoat) (20)

Ri = CyH31, Rz = etyl, R3 = nguyén tir hydro, Y = S va X = axit carboxylic & dang
triglyxerit

Nhom D — axit béo ¢6 lién két ba:

O
X
X

Axit 2-(tetradec-12-ynylthio)butanoic (21)

R1 = Ci14Has, Rz = etyl, R3 = nguyén t&r hydro, Y =S va X = COOH
O
N
X
\/\/\/V\/\/?#OH

Axit 2-etyl-2-(tetradec-12-ynylthio)butanoic (22)

R1=CisHzs, Rz =Rs=etyl, Y =S va X =COOH

O
N
AN
\/\/\/\/\/\/S%OH
O\

Axit 2-metoxy-2-(tetradec-12-ynylthio)axetic (23)

R1 = Ci4sHzs, R2 = metoxy, R3 = nguyén tit hydro, Y =S va X = COOH
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Nhoém E — Sulfon va sulfoxit:

Axit 2-((32,62,9Z,127)-pentadeca-3,6,9,12-tetraenylsulfinyl)butanoic (24)

R1 = Ci5Has, Rz = etyl, R3 = nguyén tt hydro, Y = SO va X = COOH

2-((32,6Z2,92,127)-pentadeca-3,6,9,12-tetraenylsulfonyl)butanoic acid (25)

R1 = Ci5Has, Rz = etyl, R3 = nguyén t hydro, Y = SO, va X = COOH

= — OH
i

— — O O
Axit 2-((5Z2,87,117,147,177)-icosa-5,8,11,14,17-pentaenylsulfinyl)butanoic (26)

Rj1 = C0Hs1, Rz = etyl, R3 = nguyén tir hydro, Y = SO va X = COOH
N \:L)(OH
P
Axit 2-((52,82,1172,1472,177)-icosa-5,8,11,14,17-pentaenylsulfonyl)butanoic (27)

Ri1 = Cz0Hs31, R2 = etyl, R3 = nguyén tir hydro, Y = SO, va X = COOH

— — — OH
OO
— — O O
Axit 2-etyl-2-((52,82,1172,147,177Z)-icosa-5,8,11,14,17-pentaenylsulfinyl)butanoic
(28)

R1 = CzH31, R2=R3 =etyl, Y = SO va X = COOH
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— — — OH
AN\ g 04§

Axit  2-etyl-2-((5Z2,82,1172,147,177)-icosa-5,8,11,14,17-pentaenylsulfonyl)butanoic
(29)
R1 = CaH31, Rz =R3=etyl, Y = SOz va X = COOH

Céc hop chét thude cac nhom A dén E néu trén, trong d6 Rz va Rs 1a khéc nhau,
¢6 kha ning ton tai & dang ddng phan 1ap thé, nghia 1a tit ca cac ddng phan quang hoc
ctia hop chét va hdn hop cia cic dang néu trén déu ndm trong pham vi cia sang ché.
Do d6, cac hop chat néi trén c6 thé & dang ddng phan khong dbi quang, raxemat va
ddng phan dbi anh.
Phuong phap tong hop chung céc hop chét néu trén

Hop chit c6 cong thirc chung (I) ¢6 thé dugc téng hop theo céc quy trinh chung

sau day:
Phuong phéap I
Bwérc | HS X Bworc i _S X
R—OH ——> R—LG + X — >~ Ry
R3 Ry R3 R
(X)
Bwée Il
/SOn X
Ri R3R,
n =1 hoac 2
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Phuong phap II
Bwéc IV LG. _X Bwéc V _S__X
R4+—OH E— R—SH + K —— R1
R3 Ry Rs R2
(XI)
Buwée il
SO, X
Rt R3R
n =1 hoac 2

Céc phan tir rugu trong phuong phap I va II ¢6 thé duge didu ché truc tiép tir
este cua axit carboxylic cua, vi dy, axit béo co nguf‘m géc tu nhién; chéng han, axit
alpha-linolenic, axit linoleic lién hgp, axit eicosapentaenoic (EPA), v.v, bing phan tng
khir v6i chit khir nhu liti nhdm hydrua hoic diisobultylnhom hydrua & -10 dén 0°C.
Ruou ciing ¢ thé duge diéu ché bing phan tng thoai bién axit béo da bt bdo hoa
EPA va DHA, nhu dugc md ta bai Holmeide et al. (J.Chem. Soc., Perkin Trans. 1,
2000, 2271). Trong trudng hop ndy, c6 thé bit dau tir EPA hoic DHA tinh khiét,
nhung ciing c6 thé bit dau tir ddu c4 chira hdn hop EPA va DHA.

Hop chit c¢6 cong thie (X) va (XI) dd duge ban sdn trén thi trudng, hodc da
dugc biét trong linh vuc, hodc ¢ thé duoc didu ché bing cac quy trinh chuén trong
linh vuc. Nhém rdi chuyén (LG) ¢6 trong hop chit c6 cong thirc (XI) ¢6 thé 13, vi du,
mesylat, tosylat hodc mdt nguyén tir halogen thich hgp, nhu brom.

St dung phwong phép I, ruou tao thanh c6 thé dwgc chuyén hoa, st dung phan
mg chuyén héa trung gian nhém chtrc, bing cac phuong phap da biét dbi véi nguoi c6
hiéu biét trung binh trong linh vyc k¥ thuét nay (bude I), thanh cac hop chét trong d6
nhém hydroxy tén clng di duge chuyén thanh nhom rdi chuyén thich hop (LG).
Nhém roi chuyén thich hop bao gdm brom, mesylat va tosylat. Cdc hop chéit nay c6
thé dugc thuc hién phan tng tiép theo (bude II) trong phan tmg thé véi dan xudt axit

thiol axetic dugc thé thich hop (X), c6 mit bazo.

Stt dung phuong phéap II, rugu c¢6 thé dwgc chuyén héa thanh thiol twong ung
(budc IV) bang cic phuong phap da biét dbi v6i nguoi cé hidu bidt trung binh trong
linh vuc k§ thuat nay. Sau do, thiol ¢6 thé dugc cho phéan tmg tiép theo (bude V) trong
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phan tng thé v6i hop chit c6 cong thue (XI), c6 mit bazo trong hé dung mdi thich
hop.

Sulfoxit va sulfon (Y = SO hodc SO2) tuong ting c6 thé duge didu ché bing
phan g oxy hoa cac thioete (Y = S) vé6i chit oxy hoa thich hop (budc III). Vi du vé
chét oxy hoa 1a axit m-clo-perbenzoic (MCPBA), hydro peroxit (H202) va oxon (kali
peroxymonosulfat). Bing cach st dung 1 dwong luong hodc it hon chit oxy hoa, san

pham chinh s& 14 sulfoxit. Néu sir dung du chit oxy hoa, san phidm chinh s& 1a sulfon.

Néu sir dung dan xuét axit 13 este cia axit carboxylic, qua trinh thity phan c6 thé
thire hién dé thu dugc axit béo tu do. Cac nhém este héa nhu nhém metyl cua etyl co
thé duogc tach loai, vi du, bing phan ting thiy phan kiém sir dung bazo nhu hydroxit
kim loai kiém, vi du LiOH, NaOH hodc KOH hodc st dung bazo hitu co, vi du EtsN
cting véi mudi vo co, vi du LiCl trong dung méi thich hgp. Nhém tert-butyl c6 thé
duogc loai bd, vi dy, xit ly br?lng axit, vi du axit hitu co nhu trifloaxetic hodc axit formic
trong dung méi thich hgp. Nhém arylmetyl nhur benzyl c6 thé dugc loai bé, vi du, bing
phan Umg hydro hoéa trong xtic tic nhu paladi-trén than hoat tinh trong dung méi thich
hop.

Phuong phap diéu ché hop chét c6 cong thirc I, theo phuong phap I hoac II, co
thé tao ra hdn hop ddng phén 1ap thé. Néu cin, cac ddng phén ndy c6 thé duoc tach
bang céch sir dung chét hoa tan khong d6i ximg va/hodc séc ky cot khong dbi xtimng

qua céc phuong phép da biét trong linh vuc k§ thuét nay.
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Phuong phép II1

Hop chét c6 cong thirc (I) trong d6 X 1a axit carboxylic va & dang phospholipit c6 thé

duoc diéu ché bang quy trinh sau.

o o HO
Y. Y. + w INCA
Ry %OH —> R{ AG HO O-P-0O |

R2 R3 R2 R3 (l)@
GPC
O
R—Y.
Ry RO
O @ |
R R@ﬁoﬂ o-P-0 T
1_ |
0 S

Qua trinh axyl héa sn-glyxero-3-phosphocholin (GPC) bang axit béo dugc hoat
héa, nhu axit béo imidazolit, 13 quy trinh tiéu chudn trong phwong phap téng hop
phosphatidylcholin. Quy trinh nay thudng dugc tién hanh khi ¢6 mit DMSO anion véi
DMSO Ia dung moi (Hermetter; Chemistry and Physics of Lipids, 1981, 28, 111). Sn-
Glyxero-3-phosphocholin, & dang san phdm cong cadmi (II) ciing c6 thé dugc cho
phan Ung véi axit béo dugc hoat hoda béng imidazolit khi ¢6 mat DBU (1,8-
diazabixyclo[5.4.0Jundec-7-en) dé diéu ché phosphatidylcholin cuia axit béo twrong ung
(Bon qubc té s& PCT/GB2003/002582). Phan tmg chuyén phosphatidyl hoa bang
enzym c6 thé anh huéng dén qua trinh chuyén dang ctia phosphatidylcholin thanh
phosphatidyletanolamin (Wang et al, J. Am. Chem. Soc., 1993, 115, 10487).

Phospholipit ciing c¢6 thé dugc téng hop bing phan tmg este hoa bing enzym va
chuyén este hoa phospholipit hodc chuyén phosphatidyl héa phospholipit bing enzym
(Hosokawa, J.Am. Oil Chem.Soc. 1995, 1287, Lilja-Hallberg, Biocatalysis, 1994,
195).

Phuong phép IV

Hop chét c¢6 cong thirc (I) trong d6 X 13 axit carboxylic & dang triglyxerit c6
thé dugc tdng hop bing quy trinh sau. Luong du axit béo c6 thé dugc két hop voi
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glyxerol st dung dimetylaminpyridin (DMAP) va 2-(1H-benzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroniumhexaflophosphat (HBTU).

Phuong phap V

Hop chit c6 cong thire (I) trong d6 X 1a axit carboxylic & dang diglyxerit c6 thé
dugc tdng hop bing phan Gng cua axit béo (2 duong lugng) véi glyxerol (1 duong
lugng) khi c6 midt 1,3-dixyclohexylcacbondiimit (DCC) va 4-dimetylaminpyridin
(DMAP).

Phuong phap VI

Hop chit c6 cong thire (I) trong d6 X 1a axit carboxylic va & dang monoglyxerit

¢6 thé dugc tong hop theo quy trinh sau.

O

oo+ K

1,2-O-isopropyliden-
sn-glyxerol

Qud trinh axyl héa 1,2-O-isopropyliden-sn-glyxerol bang axit béo sir dung DCC
va DMAP trong cloroform tao ra monodienoylglyxerol. Qua trinh khir bdo vé nhom
isopropyliden c6 thé duoc thuc hién biang cach xir Iy glyxerol duoc béo vé bing axit

(HCI, axit axetic, v.v.) (O’Brian, J.Org.Chem., 1996, 5914).

C6 mot sd phuong phép ding dé tdng hop monoglyxerit c6 axit béo & vi tri 2.
Mot phuong phép st dung phan mg este héa axit béo bang glyxidol khi ¢c6 mat 1-(3-
dimetylaminpropyl)-3-etylcarbodiimithydroclorua (EDC) va 4-dimetylaminpyridin
(DMAP) dé tao din xuét glyxidyl. Qu4 trinh xur Iy din xuét glyxidyl bing trifloaxetic
anhydrua (TFAA) truéc khi tién hanh phan tmg chuyén este hoa monoglyxerit dugc
thuc hién (Parkkari et al, Bioorg. Med.Chem.Lett. 2006, 2437).
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Dan xuat glyxidyl jpyﬁ din/MeOH

i OH
R1/Y>81\04<
R3 R2 OH

Céc phuong phép khac dé téng hop mono-, di- va tri-glyxerit cia din xut axit
béo duge mé ta trong don qudc té sé PCT/FR02/02831.

Ciing c6 thé sir dung cic quy trinh enzym (phén Gng lipaza) dé bién dbi axit béo
thanh mono-, di-, tri-glyxerit. Lipaza ddc hi€u vi tri 1,3 cta loai ndm Mucor miehei c6
thé dugc st dung dé tao ra triglyxerit hodic diglyxerit tir axit béo da bt bdo hoa va
glyxerol. Lipaza khac, lipaza khong dic hiéu vi tri tir loai ndm Candida antartica c6
hiéu qua cao trong viéc tao ra triglyxerit tir axit béo da bt bdo hoa (Haraldsson,

Pharmazie, 2000, 3).
Vi du thue hién sang ché

Tdng hop, x4c dinh dic diém va thir nghiém hoat tinh sinh hoc cta cdc din xuét axit

béo c6 cong thire (I)

Sang ché s& dwoc mo ta chi tiét hon thong céc vi du chi nhdm muc dich minh
hoa ma khéng giéi han sang ché, trong d6 cac k§ thuat tiéu chuin da dugc biét ddi véi
ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat ndy va cac k¥ thuét tuong tu voi
cac k¥ thuat dugc mo ta trong vi du nay c6 thé dugc sir dung khi thich hop. Trir khi c¢6
quy dinh khéc:

e Qua trinh bay hoi dugc tién hanh theo qué trinh bay hoi kidu quay trong chan
khong; '

e Tét ca cac phan ting dugc tién hanh & nhiét d6 phong, thudng trong khoang tir
18 dén 25°C véi cac dung moéi tinh khiét ding cho HPLC & diéu kién khan;

e Sic ky cot dugc thyc hién theo quy trinh nhanh trén gel silica tir 40 dén 63um
(Merck) hoic bang cot Armen Spotflash sir dung cot silica gel dong sin

“MiniVarioFlash”, “SuperVarioFlash”, “SuperVarioPrep” hodc
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“EasyVarioPrep” (Merck);

e Hiéu suét dugc dua ra v6i muc dich minh hoa va khong nht thiét phai 13 hidu

suat toi da;

o (ia tri chuyén cong hudng tir hat nhan (NMR) duge do trén cong cu Bruker
Avance DPX 200 hodc 300, va tinh da bdi dinh duoc xac dinh nhu sau: s, dinh
don; d, dinh kép; dd, cdp dinh d6i; t, dinh ba; q, dinh bdn; p, dinh ndm; m, da
dinh; br, rdng;

e Phd khéi luong duoc do bing méy quang phd LC/MS. Qua4 trinh tach duoc thuc
hién str dung md-dun chudi 1100 trén cot Eclipse XDB-C18 2,1 x 150mm véi
gradien rira giai. Chét rira giai dugc sit dung 13 gradien 5 dén 95% axetonitril
trong dém chua axit trifloaxetic 0,01% ho#c natri format 0,005%. Phd khdi
dwoc do biang may do quang phd khdi G 1956 A (phun dién tir, 3000V) ché d6

ion héa chuyén d6i duong va 4m.
Piéu ché cac chit trung gian
Vidu I:

Diéu ché S-(32,67,97,127)-pentadeca-3,6,9,12-tetraenyl etanthioat.

N

Triphenylphosphin ~ (PPhs) (41,7g, 159mmol) dugc hoa tan trong
tetrahydrofuran khan (THF) (250mL) & 0°C trong khi quyén tro va dugc thém
diisopropyl azodicarboxylat (DIAD) (30,8mL, 159mmol). Hon hop duoc khudy & 0°C
trong 40 phut va sau d6 dugc thém nhd giot vao dung dich (all-Z)-3,6,9,12-
pentadecatetraenol (17,5g, 79,4mmol) va axit thioaxetic (11,4mL, 159mmol) trong
THF khan (150mL). Hdn hop duc tao thanh duoc khqu & 0°C trong 40 phut, sau d6 &
nhi¢t do xung quanh trong hai gio. Heptan duge thém vao (300mL), hdn hop duoc
khudy trong 10 phdt va chit rin mau trang két tia dwoc tach ra bing cach loc. Quy
trinh ndy dugc 13p lai hai 14n va cudi cing phan con lai sau khi c6 dugc khudy trong

Heptan (100mL) trong 16 gio. Qué.trinh loc va tinh ché phan con lai bang sic ky
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nhanh (EtOAc 1% trong Heptan) tao ra 13,7 g (hiéu sudt 62%) hop chét néu & tiéu dé

nay & dang dau.

IH-.NMR (200 MHz, CDCls): & 0,96 (t, 3H), 2,05 (m, 2H), 2,31 (s+m, 5H),
2,76-2,92 (m, 8H), 5,32-5,45 (m, 8H).

Vidu 2:
Piéu ché (32,67,97,127)-pentadeca-3,6,9,12-tetraen- 1 -thiol.

— SH

LiAlHy4 (2,05g, 54,1mmol) dugc phén tan trong dietyl ete khd (100mL) & 0°C
trong khi quyén tro. Thém nho giot vao hdn dich néi trén dung dich S-
(3Z,62,9Z,127Z)-pentadeca-3,6,9,12-tetraenyl etanthioat (13,7g, 49,2mmol) trong
dietyl ete kho (S0mL) va hdn hgp mau sém tao thanh duge khudy & 0°C trong 10 phat
va sau d6 & nhiét d6 xung quanh trong 30 phat. Hon hop duoc lam lanh dén ~5 °C,
dugc thém HC1 IM cho dén khi pH=2 va loc qua tim xelit ngén. T4m xelit duoc rira
bing nudc va dietyl ete, cac pha dugc phan tach va pha léng duge chiét hai 1an bang
dietyl ete (100mL mdi 14n). Phin chiét hitu co két hop duoc 1am kho (Na2SO04), loc va
¢d duéi ap sudt giam dé tao ra 7,8 g (hiéu sult 67%) hop chit néu & tiéu dé nay & dang

dau.

IH-NMR (200 MHz, CDCls): § 0,96 (t, 3H), 2,06 (m, 2H), 2,39 (m, 2H), 2,51
(m, 2H), 2,81 (m, 6H), 5,28-5,54 (m, 8H); MS (ESI): 235 [M-HJ-.

Vidu 3:

Piéu ché S-(572,82,117,142,17Z)-icosa-5,8,11,14,17-pentaenyl etanthioat.

IJEVEWN |
T

Triphenylphosphin (21,0g, 80mmol) dugc hoa tan trong THF khd (170mL) &
0°C trong khi quyén tro va dugc thém nhé giot DIAD (15,8mL, 80mmol). Sau 40 phit
& 0°C, hén dich mau tréng dugc thém nho giot vao dung dich (57,872,117,147,177)-
icosa-5,8,11,14,17-pentaen-1-o0l (11,5g, 40mmol) va axit thioaxetic (5,7mL, 80mmol)
trong THF kho (50mL) trong 15 phuat. Hon hop duc tao thanh dugc khudy & 0°C trong
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30 phut, sau d6 la & nhiét d0 xung quanh trong 1,5 gi¢. Heptan duoc thém vao
(200mL), hén hop dugc khudy trong 10 phut va chét rin mau tring két tia dugc tach
ra b%mg cach loc va rira bing Heptan (150mL). Phin con lai duge c6 dé loai bd gén
nhu hoan toan THF va dugc khudy & nhiét do xung quanh trong 18 gid. Hon hop duoc
loc, ¢6 va thém Heptan (200mL). Hon hop tao thanh dwoc khudy trong 2 gid, loc va
bay hoi. Phan con lai dwoc tinh ché bang séc ky nhanh trén silica gel, sit dung EtOAc:
Heptan (2:98), sau d6 1a EtOAc: Heptan (4:96) va cudi ciing 1a EtOAc: Heptan (5:95).
Qua trinh ¢6 c4c phan doan thich hop tao ra 11,0g (hidu sudt 79%) hop chét néu & tiéu

dé nay & dang dau.

'H-NMR (300 MHz, CDCls): & 0,95 (t, 3H, J=7,5 Hz), 1,40 (m, 2H), 1,58 (m,
2H), 2,06 (m, 4H), 2,29 (s, 3H), 2,77 — 2,87 (m, 10H), 5,25 — 5,42 (m, 10H); MS (CI
(CHa)): 387 [M+C3Hs], 375 [M+C,Hs]*, 347 [M+H]*, 333 [M-CHa]", 305 [R-SH]".

Vidu4:

biéu ché (52,82,117,147,177Z)-icosa-5,8,11,14,17-pentaen-1-thiol.

SH

S-(52,82,1172,147,17Z)-Icosa-5,8,11,14,17-pentaenyl etanthioat (7,00g,
20,2mmol) dugc hoa tan trong MeOH (100mL) bang cach khudy trong 10 phut cho
dén khi cac giot dau hoa tan, trude khi kali cacbonat khan, K>CO3 (2,79g, 20,2mmol)
duoc thém vao trong mot phan. Hon hop duge khudy trong 1 gid va 20 phut & nhiét o
xung quanh va phan tng dugc dimg bang cach thém HCI 1M (50mL) va nuéc
(150mL). Hon hop mau duc tao thanh dugc thém vao Et,O (250mL) va céc pha duoc
tach ra. Pha nuéc duge chiét bing Et,O (2x250mL). Pha hitu co két hop dugc rira
bang nude mubi (250mL) va lam kho (MgSOs). Sau khi loc va bay hoi tao ra hgp chét
néu & tiéu dé nay & dang dau (5,99g, hiéu suit 97%), duoc sit dung ma khong cén tinh
ché thém.

'H-NMR (300 MHz, CDCl3): § 0,96 (t, 3H, J=7,5 Hz), 1,31 (t, 1H, J=7,8 Hz),
1,44 (m, 2H), 1,61 (m, 2H), 2,06 (m, 4H), 2,51 (m, 2H), 2,77 — 2,85 (m, 8H), 5,28 -
5,41 (m, 10H); MS (CI (CHa)): 345 [M+CsHs]*, 333 [M+C2Hs]*, 305 [M+H]*, 271
[M-SH]*.
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Vidu5:

Diéu ché (52,82,117,14Z,17Z)-icosa-5,8,11,14,17-pentaenyl metansulfonat

EtsN (1,50mL, 10,8mmol) va metansulfonyl clorua (402uL, 5,20mmol) duoc
thém vao dung dich (5Z,87,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaen-1-0l (1,15g,
4,0mmol) trong CH2Cl> (40mL) duoc giit & 0°C trong nitrogen. Hon hop duge khudy
& 0°C trong 1 gid, va duge d6 vao nude d4 (100g) va pha nuée duge chiét bing Et,0
(50mL). Dich chiét pha hitu co Kkét hop dugc thém H>SO4 0,5M (35mL), pha hitu co
dugc rira bing NaHCO; (dung dich bdo hoa) (25mL), truée khi dwoc lam khod
(Mg2S0q4, 10g). Sau khi loc va ¢d trong chan khong thu dugc 1,24g san phdm thd &
dang dau. Qua trinh tinh ché trén cdt Armen, SVP D26 dugc nhdi 30 gram Merck silica
15 dén 40pum, tdc d6 chay 20mL/phut, UV 210nm va thu phan doan 15mL, duoc thuc
hién bang céch sir dung gradien rira gii: (bt diu 1a Heptan: EtOAc (100:0) va tang
dén trong 10 phit dén EtOAc 10%, sau d6 ting dan trong 5 phut dén EtOAc 20% (gitt
10 phut), sau d6 ting dan trong 5 phut dén EtOAc 40% (gitt trong 0 phut). Cac phan
doan tir 6 dén 14 tao ra 1,16g (hi¢u suét 79%) hop chit néu & tiéu dé nay ¢ dang dau.

'H-NMR (300 MHz, CDCl3): § 0,97 (t, 3H), 1,50 (m, 2H), 1,75 (m, 2H), 2,03-
2,15 (m, 4H), 2,76-2,86 (m, 8H), 2,99 (s, 3H), 4,22 (t, 2H), 5,27-5,40 (m, 10H); MS
(phun dién ttr): 389,2 [M+Na]".

Vidub6

Didu ché (4S,5R)-3-((S)-2-((5Z,8Z,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)

butanoyl)-4-metyl-5-phenyloxazolidin-2-on va

(4S,5R)-3-((R)-2-((5Z,82,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoyl)-
4-metyl-5-phenyloxazolidin-2-on

0 \ ©
mlﬁ&@ o0
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Hoén hop axit 2-((5Z,8Z,11Z,147,17Z)-icosa-5,8,11,14,17-pentaenylthio)
butanoic (3,0g, 7,9mmol) trong diclometan khd (40mL) dugc gitt & 0°C trong nito
duogc thém vao DMAP (1,0g, 9,5mmol) va 1,3-dixyclohexylcarbodiimit (DCC) (1,8g,
8,7mmol). Hdn hop tao thanh duogc khudy & 0°C trong 20 phit, (4S,5R)-4-metyl-5-
phenyl-2-oxazolidinon (1,7g, 9,5mmol) duoc thém vao va hén hop duc tao thanh dugc
khudy & nhiét do xung quanh trong 24 gid. Hon hop duogc loc va cd trong 4p suét giam
dé tao ra san phim tho chira san phidm mong mubn & dang hén hop hai ddng phan
khong d6i quang. Phin con lai dwoc tinh ché bang sic ky nhanh trén méay Armen
Spotflash trén silica gel sit dung etyl axetat 2% trong heptan 13 cht rira gi4i. Hai ddng
phan khong d6i quang dugc tach va cac phan doan thich hop duogc cd. (4S,5R)-3-((R)-
2-((52,82,1172,14Z,17Z)-Icosa-5,8,11,14,17-pentaenylthio)butanoyl)-4-metyl-5-
phenyloxazolidin-2-on dugc rira giai dau tién va thu duge trong 0,95g (hiéu suit 47%)
& dang dau. 1,47g (hidu sult 67%) (4S,5R)-3-((S)-2-((5Z,8Z,11Z,14Z,17Z)-icosa-
5,8,11,14,17-pentaenylthio)butanoyl)-4-metyl-5-phenyloxazolidin-2-on thu duoc &
dang dau.

(4S,5R)-3-((R)-2-((5Z,8Z,11Z,147,17Z)-Icosa-5,8,11,14,1 7pentaenylthio)butanoyl)-4-
metyl-5-phenyloxazolidin-2-on (E1):

'H-NMR (300 MHz, CDCls): § 0,93-1,06 (m, 9H), 1,45-1,60 (m, 4H), 1,75-1,85 (m,
1H), 2,05-2,15 (m, 5H), 2,55-2,70 (m, 2H), 2,87 (m, 8H), 4,69 (t, 1H), 4,79 (p, 1H),
5,30-5,45 (m, 10H), 5,72 (d, 1H), 7,32 (m, 2H), 7,43 (m, 3H).

(4S,5R)-3-((S)-2-((5Z,8Z,11Z,14Z,17Z)-Icosa-5,8,11,14,17-pentaenylthio)butanoyl)-
4-metyl-5-phenyloxazolidin-2-on:

'H-NMR (300 MHz, CDCL): § 0,93 (d, 3H), 0,99 (t, 3H), 1,05 (t, 3H), 1,40-
1,56 (m, 4H), 1,50-1,75 (m, 1H), 2,00-2,15 (m, SH), 2,47-2,65 (m, 2H), 2,83 (m, 8H),
4,62 (t, 1H), 4,85 (p, 1H), 5,25-5,45 (m, 10H), 5,70 (d, 1H), 7,32 (m, 2H), 7,43 (m,
3H).

Piéu ché hop chit theo sang ché
Vidu7:

Piéu ché etyl 2-((32,6Z,9Z,127)-pentadeca-3,6,9,12-tetraenylthio)butanoat (30)
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Dung dich 37.,67.,97,127)-pentadeca-3,6,9,12-tetraen-1-thiol (9,80g,
41,5mmol) trong dimetylformamit (DMF) kho (70mL) & 0°C trong khi quyén tro dugc
thém vao NaH (60% trong dau khoéang, 1,82g, 45,6mmol) va dwoc khudy & nhiét do
ndy trong 10 phat. Etyl bromobutyrat (6,39mL, 43,5mmol) dugc thém vao va hdn hop
dugc khudy & nhiét do xung quanh trong 30 phut. H3n hop duoc chia thanh nhiéu phin
gitta NH4Cl bdo hoa (150mL) va heptan (150mL). Lép nudc dugc chiét hai 14n bing
Heptan (100mL mdi 14n) va dich chiét hitu co két hop duoc rira bang nude (100mL) va
nude mudi (100mL). Lép hitu co duge 1am khd (Na2SO04), loc va ¢d. Phan con lai dugc
tinh ché bang phuong phép sic ky nhanh trén silica gel (Heptan : EtOAc 99:1 sau d6
95:5). Sau khi ¢6 céc phan doan thich hop thu duoc 14,1g (hidu sudt 97%) hop chit
néu & tiéu dé nay & dang dau.

"H-NMR (200 MHz, CDCl3): & 0,92-1,01 (2 x t, 6H), 1,27 (t, 3H), 1,60-1,80
(m,1H), 1,80-1,95 (m,1H), 2,00-2,15 (m, 2H) 2,25-2,45 (m, 2H), 2,60-2,75 (m, 2H),
2,80 (m, 6H), 3,15 (t, 1H), 4,17 (q, 2H), 5,31-5,43 (m, 8H); MS (ESI): 373 [M+Na]".

Vidu 8:

Diéu ché etyl 2-((3Z,6Z,97,127)-pentadeca-3,6,9,12-tetraenylsulfonyl)butanoat (31).

— — //S\\l'ro\/
. _ O Og

Etyl 2-((32,672,97,127)-pentadeca-3,6,9,12-tetraenylthio)butanoat (2,7g,
7,7mmol) dugc hoa tan trong CHCI3 khd (40mL) va dung dich dugc lam lanh dén -
20°C trong khi quyén tro. Axit meta-cloroperoxybenzoic (mCPBA) (~77%, 4,0g,
18mmol) dugce hoa tan trong CHCl3 khé (10mL) duge thém nho giot vao va dung dich
tao thanh dwoc khudy & -20°C trong 30 phut, duge dé dén khi dat nhiét 6 xung quanh
va sau d6 khudy qua dém. Dung méi duoc cho bay hoi trong chan khong, phan con lai
dugc thém vao heptan (30mL) va chét két tha mau tring tao thanh dwoc tach ra bing

cach loc. Phan nudc loc dugc cd trong chan khong va phan con lai dugec thém vao
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heptan (10mL). Chét két tia mau tre"mg lai dugc tach ra bé‘mg cach loc. Phan nudc loc
dugc cb trong chan khéng va phan con lai dwoc tinh ché by séc ky nhanh trén silica gel
(Heptan : EtOAc 4:1). Sau khi ¢6 cic phan doan thich hop thu dwoc 0,37 g (hiéu suét
13%) hop chit néu & tiéu dé nay & dang dau.

'HNMR (300 MHz, CDCl3): § 0,96 (t, 3H), 1,03 (t, 3H), 1,31 (t, 3H), 2,02-2,15
(m, 4H), 2,62 (m, 2H), 2,82 (m, 6H), 3,05 (m, 1H), 3,20 (m, 1H), 3,70 (dd, J=10,3 Hz,
J=4,7 Hz, 1H), 4,28 (q, 2H), 5,26-5,41 (m, 7H), 5,46-5,52 (m, 1H); MS (phun dién t):
405,2 [M+Na]"

Vidu9:

Piéu ché axit 2-((3Z,62,9Z,127)-pentadeca-3,6,9,12-tetraenylthio)butanoic (7).

ool

Etyl  2-((32,67,97,127)-pentadeca-3,6,9,12-tetraenylthio)butanoat | (14,1g,
40,2mmol) dugc hoa tan trong etanol (200mL) va thém vao dung dich LiOH x H,O
(13,5g, 322mmol) trong nudc (50mL). Dung dich duc tao thanhduoc khudy & 70°C
trong khi quyén tro trong 90 phit, 1am lanh, thém nuée (100mL) va HC1 3M cho dén
khi pH=2. H8n hop dugc chiét ba 1an bang heptan (100mL mdi I4n). Dich chiét hitu co
dugc 1am khé (Na2S04), loc va cd trong ap sudt giam dé tao ra 11,8g (hiéu sudt 91%)

hop chét néu & tiéu dé nay & dang dau.

"H-NMR (200 MHz, CDCl3): § 0,91-1,06 (2 x t, J=7,2 Hz, J=7,5 Hz, 6H), 1,60-
1,80 (m, 1H), 1,80-1,95 (m, 1H), 2,05 (p, J=7,2 Hz, 2H), 2,35 (m, 2H), 2,60-2,75 (m,
2H), 2,75-2,90 (m, 6H), 3,14 (t, J=7,1 Hz, 1H), 5,31-5,47 (m, 8H); MS (ESI): 321 [M-
HJ.
Vidu 10:

Diéu ché axit 2-((32,67.,92,127)-pentadeca-3,6,9,12-tetraenylsulfinyl)butanoic (24)

-39-



21636

Axit  2-((3Z,6Z,9Z,127)-Pentadeca-3,6,9,12-tetraenylthio)butanoic  (0,20g,
0,62mmol) dugc hoa tan trong CHCl3 kho (10mL) va dung dich dugc 1am lanh dén -
20°C trong khi quyén tro. mCPBA (~77%, 0,15g, 0,68mmol) dugc hoa tan trong
CHCl3 (2mL) kh6 dugc thém nhé giot vao va dung dich tao thanh duge khudy & -20°C
trong 35 phiit. Dung mdi dugc lam bay hoi trong chan khéng, phan con lai duoc thém
vao heptan (10mL) va chat két tia mau tréng tao thanh dugc tach ra bing cach loc.
Dich loc duge co trong chan khéng va phin con lai dugc thém vao heptan (10mL).
Chét két tia mau tring tao thanh lai duoc tach ra bang céach loc. Phan nuée loc duoc
cd trong chin khong va phan con lai duge tinh ché bang séc ky nhanh trén silica gel
(Heptan:EtOAc + “/1% HCOOH 4:1 — 1:1). Sau khi c6 c4c phan doan thich hop thu
dugc 100mg (hi¢u suit 48%) hop chit néu & tiéu dé nay & dang dau.

'H NMR (200 MHz, CDCl3): §0,95 (t, 3H), 1,10 (2 x q, 3H), 1,70-1,80 (m, 1H),
2,05 (m, 3,5H), 2,20-2-40 (m, 0,5H), 2,60 (m, 2H), 2,81 (m, 7H), 2,90-3,00 (m, 0,5H),
3,10-3,25 (m, 1H), 3,70 (dd, 0,5H), 5,25-5,55 (m, 8H); MS (phun dién tir): 337,1 [M-
H]
Vidull:

Diéu ché axit 2-((32,67,97,12Z)-pentadeca-3,6,9,12-tetraenylsulfonyl)butanoic (25)

— — OH
//S\\
N "N00 O

Etyl 2-((3Z,6Z,9Z,127)-pentadeca-3,6,9,12-tetraenylsulfonyl)butanoat (370 mg,
0,97mmol) dugc hoa tan trong etanol (10mL) va duoc thém dung dich LiOH trong
H>0 (1M, 3,9mL, 3,9mmol). Hon hop tao thanh duoc khqu & 60°C trong 3 gid, lam
lanh, thém HCI 0,1M cho dén khi pH=2 va dugc chiét hai 14n bing dietyl ete (15mL
mdi 14n). Lép hitu co két hop dugc rira bing nudec mudi (15mL), 1am khé, loc, cb
trong chan khong va tinh ché bang sic ky nhanh trén silica gel (Heptan : EtOAc /5%
HCOOH 4:1). Sau khi ¢d cac phan doan thich hgp thu duge 250mg (hiéu suét 73%)

hop chit néu & tiéu dé nay & dang du.

'H NMR (300 MHz, CDCL): §0,96 (t, 3H), 1,09 (t, 3H), 2,02-2,25 (m, 4H),
2,65 (m, 2H), 2,82 (m, 6H), 3,10 (m, 1H), 3,20 (m, 1H),
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Vidu 12:

Piéu ché etyl 2-((5Z2,82,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)propanoat
(32).

oo Y™
= — = O

(52,872,11Z,142,17Z)-Icosa-5,8,11,14,17-pentaen-1-thiol (305 mg, 1,00mmol)
dugc thém vao dung dich NaH (60% trong dau khoang, 44mg, 1,10mmol) trong DMF
kho (10mL) dugc giit & 0°C trong khi quyén tro. Sau 10 phut, etyl bromopropionat
(136uL, 1,05mmol) dugc thém vao va hdn hop duoc khudy trong 1,5 gidr & 0°C. Hdn
hop phtm tng dugc thém dung dich NH4Cl bdo hoa (20mL) va heptan (50mL). Cac
pha duoc tach va pha nudc duoc chiét bang heptan (2x25mL). Pha hitu co dugc rira
bang nudc mudi (25mL), 1am khd (MgSOs), loc va bay hoi dé tao ra 376mg hop chét
néu & tidu d& nay & dang dau tho. Sau khi tinh ché bang sic ky nhanh trén silica gel sir
dung gradien rira gidi (bit diu Heptan tinh khiét va ting dan dén Heptan:EtOAc 95:5)
tao ra 318mg (hiéu suit 79%) hop chét néu & tidu d& nay & dang diu.

"H-NMR (300 MHz, CDCl3): § 0,95 (t, 3H), 1,25 (t, 3H), 1,41 (d, 3H), 1,44 (m,
2H), 1,58 (m, 2H), 2,06 (m, 4H), 2,60 (m, 2H), 2,71 — 2,85 (m, 8H), 3,36 (d, 1H), 4,17
(m, 2H), 5,25 — 5,40 (m, 10H); MS (CI (CHa)): 445 [M+C3Hs]*, 433 [M+C,Hs]", 405
[M+H]", 359 [M-OEt]", 331 [M-CO:Et]", 303 [R-S]*".

Vidu 13:

Pidu ché etyl 2-((52,8Z,1172,147Z,177Z)-icosa-5,8,11,14,17-pentaenylthio)butanoat
(33).

Dung dich (57,82,117,147,177)-icosa-5,8,11,14,17-pentaen-1-thiol (305mg,
1,00mmol) trong DMF kho (10mL) & 0°C trong khi quyén tro dugc thém NaH (60%
trong ddu khoéng, 44mg, 1,Immol). Sau 15 phit, etyl bromobutyrat (154pL,
1,05mmol) dugc thém vao. Hdn hop dugc khudy trong 1 gid & 0°C. Dung dich NH4Cl
bdo hoa (20mL), nuéc (20mL) va heptan (50mL) dugc thém vio hdn hop. Cac pha
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dugc tach va pha nudc duge chiét bing Heptan (2x25mL). Pha hitu co két hop dugc
rira bang nuéc (25mL) va nude mudi (25mL), 1am khé (MgSOs), loc va bay hoi dé tao
ra 379mg hop chit néu & tiéu dé nay & dang dau tho. Qua4 trinh tinh ché bing sic ky
nhanh trén silica gel str dung gradien rira giai (bat ddu bang heptan tinh khiét va ting
déan dén heptan:EtOAc 95:5) tao ra 345mg (hiéu sudt 82%) hop chét néu & tiéu d& nay
& dang dau.

TH-NMR (300 MHz, CDCI3): 6 0,93 — 1,00 (m, 6H), 1,25 (t, 3H), 1,44 (m, 2H),
1,59 (m, 2H), 1,68 (m, 1H), 1,87 (m, 1H), 2,07 (m, 4H), 2,57 (m, 2H), 2,73 — 2,88 (m,
8H), 3,12 (m, 1H), 4,17 (m, 2H), 5,27 - 5,46 (m, 10H); MS (CI (CHa)): 459
[M+C3Hs]", 447 [M+C2Hs]", 419 [M+H]", 373 [M-OEt]", 345 [M-CO:Et]*, 303 [R—
SI**.
Vidu 14:

Diéu ché axit 2-((52,82,112,147,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic (10)

— == OH
S

— _ O

Etyl 2-((52,82,112,1472,177)-icosa-5,8,11,14,17-pentaenylthio)butanoat
(209mg, 0,50mmol) dugce hoa tan trong etanol (2,5mL) va thém vao dung dich LiOH x
H>0 (168mg, 4,0mmol) trong nudc (2,5mL). Dung dich duc tao thanh duogc khuéy 4]
70°C trong khi quyén tro trong 2 gid, lam lanh va thém nuéc (10mL) va HCI 1M
(5mL) cho dén khi pH = 1 dén 2. H3n hop duoc chiét bang Heptan (2x20mL) va dietyl
ete (20mL). Dich chiét hitu co két hop duoc lam khd (MgSOa), loc va ¢b trong 4p suét
giam dé tao ra 154mg hop chét néu 6 tidu d& nay & dang dau thd. Qua trinh tinh ché
bing sic ky nhanh trén silica gel sit dung gradien rira giai (bat ddu bing heptan tinh
khiét va ting dan dén Heptan:EtOAc (v6i 5% HOAc) 80:20) tao ra 151mg (hiéu suét

77%) hop chét néu & tiéu dé nay & dang du.

'H-NMR (300 MHz, CDCls): & 0,95 (t, 3H), 1,02 (t, 3H), 1,46 (m, 2H), 1,52 —
1,78 (m, 3H), 1,90 (m, 1H), 2,05 (m, 4H), 2,63 (m, 2H), 2,75 — 2,90 (m, 8H), 3,14 (t,
1H) (m, 1H), 4,17 (m, 2H), 5,27 — 5,46 (m, 10H).
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Vidu 15:

Piéu ché axit (S)-2-((5Z,8Z,112,147,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic
(34).

m)jgo“

Hydro peroxit (30% trong nuéc, 0,71mL, 6,91lmmol) va liti hydroxit
monohydrat (0,15g, 3,46mmol) dwgc thém vao dung dich (4S,5R)-3-((S)-2-
((52,82,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoyl)-4-metyl-5-
phenyloxazolidin-2-on (0,95g, 1,73mmol) trong tetrahydrofuran (12mlL) va nudc
(4mL) dugc gitt & 0°C trong nito. Hon hop phan tmg dwgc khudy & 0°C trong 30 phut.
Na2S03 (uuse) 10% (30mL) duge thém vao, pH duge didu chinh dén ~2 bing HCI 5M
va hdn hop duoc chiét hai 14n bing heptan (30mL). Dich chiét hitu co két hop duoc
1am kho6 (Na;SO4), loc va cd. Phin con lai dugc tién hanh sic ky nhanh trén silica gel
stt dung hdn hop phan cyc ting dan ciia heptan va etyl axetat (98:8 > 1:1) 13 chit rira
giai. Sau khi ¢d cac phan doan thich hop thu dwoc 0,15g (hidu suit 17%) hop chét néu
& tidu d& nay & dang dau.

'H-NMR (300 MHz, CDCl3): § 1,00 (t, 3H), 1,07 (t, 3H), 1,46 (m, 2H), 1,60-
1,75 (m, 3H), 1,85 (m, 1H), 2,10 (m, 4H), 2,66 (m, 2H), 2,80-2,90 (m, 8H), 3,21 (t,
1H), 5,35-5,45 (m, 10H); MS (phun dién tr): 389,3 [M-HJ’; [a]p -49° (¢=0,12, etanol).

Vidu 16:

Piéu ché axit (R)-2-((5Z,82,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic
(35).

“hayy /

<=/\=/\ \/\/\S/\(U;OH

Hydro peroxit (30% trong nudc, 1,04mL, 10,2mmol) va liti hydroxit
monohydrat (0,21g, 5,09mmol) dugc thém vao dung dich (4S,5R)-3-((R)-2-
((52,82,112,147,177)-icosa-5,8,11,14,17-pentaenylthio)butanoyl)-4-metyl-5-
phenyloxazolidin-2-on (1,40g, 2,55mmol) trong tetrahydrofuran (15mL) va nuéc
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(5mL) dugce giit & 0°C trong nito. H3n hgp phan tmg duge khudy & 0°C trong 45 phut.
Na2S03 (use) 10% (35mL) duoce thém vao, pH dugc diéu chinh dén ~2 bing HC1 5M
va hdn hop dugce chiét hai 1an bing Heptan (35mL). Dich chiét hitu co két hop dugc
lam kho (Na2SOs), loc va cd. Phan con lai duge tién hanh séc ky nhanh trén silica gel
st dung hdn hop phan cuc ting din cta heptan va etyl axetat (98:8 - 1:1) 1a chét rira
gidi. Sau khi ¢6 c4c phan doan thich hgp thu dugc 0,17g (hiéu sudt 22%) hop chét néu
& tidu dé nay & dang dau.

TH-NMR (300 MHz, CDCl3): & 1,00 (t, 3H), 1,07 (t, 3H), 1,46 (m, 2H), 1,60-1,75 (m,
3H), 1,85 (m, 1H), 2,10 (m, 4H), 2,66 (m, 2H), 2,80-2,90 (m, 8H), 3,21 (t, 1H), 5,35-
5,45 (m, 10H); MS (phun dién tir tich): 389,3 [M-H]; [a]p +50° (¢=0, 14, etanol).

Vidul7:

Piéu ché etyl 2-((52,82,117,147,17Z)-icosa-5,8,11,14,17-pentaenylthio)-2-
metylpropanoat (36)

Dung dich (5Z,82,117,14Z,17Z)-icosa-5,8,11,14,17-pentaen-1-thiol (305mg,
1,00mmol) trong DMF khd (10mL) & 0°C trong khi quyén tro duoc thém vao NaH
(60% trong du khoéng, 44mg, 1,Immol). Sau 15 phut, etyl 2-bromo-2-metylbutyrat
(154uL, 1,05mmol) duge thém vio va hdn hop dugc khudy trong 1,5 gior & 0°C. Hon
hop phan tmg dugc dirg lai bing cach thém dung dich NH4Cl bdo hoa (20mL). Nudec
(20mL) va heptan (50mL) dugc thém vao va cac pha dugc tach. Pha nude duge chiét
bang heptan (2x25mL). Dich chiét hitu co két hop duogc rira bing nudc (25mL) va
nude mudi (2 x 25mL), 1am khd (MgSO4), loc va bay hoi dé tao ra 377mg hop chét
néu & tidu dé& nay & dang dau tho. Qua trinh tinh ché bing séc ky nhanh trén silica gel
sit dung dung dich rira gii dong thé (Heptan:EtOAc 98:2) tao ra 307mg (hiéu suét
77%) hop chét néu & tidu dé nay ¢ dang dau.

'H-NMR (300 MHz, CDCL): & 0,95 (t, 3H), 1,28 (t, 3H), 1,42 (m, 2H), 1,48 (s,
6H), 1,54 (m, 2H), 2,06 (m, 4H), 2,58 (m, 2H), 2,71 — 2,85 (m, 8H), 4,15 (m, 2H),
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5,22 — 5,48 (m, 10H); MS (CI (CHa)): 459 [M+C3Hs]", 447 [M+CoHs]", 419 [M+HT",
373 [M-OE(]*, 345 [M-CO,Et]", 303 [R-S]"".

Vidu 18:

Ditu ché  axit  2-(5Z,8Z,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)-2-
metylpropanoic (11)

Cooy

2-((52,82,112,142,177)-icosa-5,8,11,14,17-pentaenylthio)-2-
metylpropanoat (209mg, 0,50mmol) dugc hoa tan trong etanol (2,5mL) va thém vao
dung dich LiOH x H>O (168mg, 4,0mmol) trong nude (2,5mL). Dung dich duc tao
thanh dugc khudy & 70°C trong khi quyén tro trong 2 gi0, lam lanh va thém nudc
(10mL) va HC1 1M (5mL) cho dén khi pH = 1 dén 2. Hn hop dugc chiét ba lan bang
heptan (3 x 20mL). Dich chiét hitu co két hop dugc lam kho (MgS0y), loc va co trong
ap suét giam dé tao ra 101mg hop chat néu & tiéu dé nay & dang diu thd. Qua trinh tinh
ché bing sic ky nhanh trén silica gel st dung gradien rira giai (bit diu bing heptan
tinh khiét va ting din dén Heptan:EtOAc (with 5% HOAC) 80 : 20) tao ra 78mg (40%)
hop chét néu & tiéu dé nay & dang dau.
"H-NMR (300 MHz, CDCl3): & 0,95 (t, 3H), 1,35 — 1,66 (m, 4H), 1,50 (s, 6H),
2,07 (m, 4H), 2,63 (t, 3H), 2,70 — 2,92 (m, 8H), 5,13 — 5,50 (m, 10H).

Vidu 19:

Piéu  ché  etyl 1-((5Z,82,117,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)
xyclobutancarboxylat (37).

m; o
= = = (0]
Dung dich (5Z,8Z,1172,147,17Z)-icosa-5,8,11,14,17-pentaen-1-thiol (305mg,
1,00mmol) trong DMF (10mL) & 0°C trong khi quyén tro dwgc thém NaH (60% trong

diu khoang, 44mg, 1,Immol). Sau 15 phat, etyl 2-bromo-xyclobutan carboxylat (170
uL, 1,05mmol) dugc thém vao va hdn hop duge khudy trong 1,5 gio & 0°C. Phan tng
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dugc ding lai bing cach thém dung dich bdo hoa NH4Cl (20mL). Heptan (50mL)
duge thém vao, va cac pha duoc tach. Pha nude duoe chiét bing Heptan (2x25mL).
Dich chiét hitu co dwgc rira bang nuéc (25mL) va nudc mubi (25mL), lam khod
(MgS0s), loc va bay hoi dé tao ra 409mg hop chét néu & tiéu dé nay & dang dau tho.
Qua trinh tinh ché bang sic ky nhanh trén silica gel sir dung ding dich rira giai dong
thé (Heptan:axeton 98:2) tao ra 243mg (hiéu sudt 56%) hop chit néu & tiéu d& nay &

dang dau.

'H-NMR (300 MHz, CDCLs): § 0,95 (t, 3H), 1,27 (¢, 3H), 1,42 (d, 3H), 1,54 (m,
2H), 1,84 (m, 1H), 1,96 — 2,23 (m, 7H), 2,51 (m, 2H), 2,60 (m, 2H), 2,73 — 2,90 (m,
8H), 4,18 (m, 2H), 5,23 — 5,43 (m, 10H); MS (CI (CHy)): 471 [M+CsHs]*, 459
[M+CaHs]*, 431 [M+H]", 385 [M-OEt]*, 357 [M-CO2E(]*, 303 [R—S]"*.

Vi du 20:

Pidu ché axit 2-etyl-2-((52,82,117,147,177Z)-icosa-5,8,11,14,17-pentaenylthio)
butanoic (12).

NaOEt (21% theo trong lugng trong EtOH, 0,37mL, 0,98mmol) dugc thém nho
giot vao dung dich axit 2-mercapto-2-etyl butyric (0,08g, 0,49mmol) trong EtOH kho
(7mL) dugc gitt & 0°C trong khi quyén tro. Hdn hop tao thanh duoc khudy & 0°C trong
30 phut truéc khi dung dich (57,8Z,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenyl
metansulfonat (0,15g, 0,41mmol) trong EtOH kho (3mL) dugc thém nho giot vao.
Hon hop duc tao thanh dugc khudy & nhiét d6 xung quanh trong 24 gid, d6 vao dung
dich NH4C1 b3o hoa (15mL), thém HCI 3M cho dén khi pH bing ~2 truéc khi duoc
chiét hai 14n bang EtOAc (2x20mL). Dich chiét hitu co duogc rira bang nude mudi
(10mL), 1am khé (MgS04), loc va bay hoi trong chin khéng. Phin con lai dugc tinh
ché bing sic ky nhanh trén silica gel st dung gradien 10 dén 25% etyl axetat trong
heptan 13 chat rira giai. Sau khi c¢6 cic phan doan thich hop thu dugc 0,12 g (hiéu suét
70%) hop chét néu & tidu dé nay & dang dau.
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IH-NMR (300 MHz, CDCl3): 6 0,88-1,02 (m, 9H), 1,45-1,58 (2xm, 4H), 1,72
(m, 2H), 1,82 (m, 2H) 2,09 (m, 4H), 2,53 (t, 2H), 2,76-2,86 (m, 8H), 5,29-5,39 (m,
10H. MS (phun dién tr): 417,3 [M-H]-;

Vidu21:

Piéu ché etyl etyl 2-((5Z,87,11Z,14Z,17Z)-icosa-5,8,11,14,17-pentaenylthio)-2-
phenylaxetat (38).

— — OEt
= = = 0

Dung dich (5Z,82,117,14Z,17Z)-icosa-5,8,11,14,17-pentaen-1-thiol (305mg,
1,00mmol) trong DMF khé (10mL) & 0°C trong khi quyén tro dwgc thém vao NaH
(60% trong dau khoang, 44mg, 1,1mmol). Sau 15 pht, etyl 2-bromo-2-phenyl axetat
(255mg, 1,05mmol) duge thém vao va hdn hop duge khudy trong 1,5 gior & 0°C. Hon
hop phan mg dwgc dimg lai bing cich thém dung dich NHsCl bdo hoa (25mL).
Heptan (50mL) dugc thém vao va cic pha duoc tich. Pha nuéc duoc chiét bing
Heptan (2x25mL). Dich chiét hitu co dugc rira bing nuéc (25mL) va nudc mudi
(25mL), lam khd (MgSOs), loc va bay hoi dé tao ra 453mg hop chét néu & tiéu dé nay
& dang dau thd. Qua trinh tinh ché bang séc ky nhanh trén silica gel st dung dung dich
rira giai dong thé (Heptan:EtOAc 98:2) tao ra 177mg (hibu suét 38%) hop chét néu &

tiéu dé nay & dang dau.

'H-NMR (300 MHz, CDCls): 8 0,95 (t, 3H), 1,24 (t, 3H), 1,41 (m, 2H), 1,56 (m,
2H), 2,05 (m, 2H), 2,51 (m, 2H), 2,60 (m, 2H), 2,67 — 2,92 (m, 8H), 4,17 (m, 2H), 4,53
(s, 1H), 5,21 — 5,46 (m, 10H), 7,27 — 7,35 (m, 3H), 7,43 — 7,46 (m, 2H); MS (CI
(CHa)): 507 [M+CsHs]", 495 [M+CyHs|*, 467 [M+H]*, 421 [M-OEt]", 393 [M-
COEt]*, 303 [R-S]**.
Thir nghi€ém sinh hoc

Vi du 22:

Dénh gia qué trinh hoa héa PPAR in-vitro
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Thir nghiém dugc tién hanh in-vitro trén ba dong té Ba‘to chi thi 6n dinh, PPARG,
PPARS hoidc PPARY, biéu hién protein thé kham twong Gmg chira ving lién két phéi tir
(LBD) ctia PPARa, PPARS hodc PPARY clia ngudi dugc dung hop véi chét chuyén
hoat héa GAL4 ving lién két v6i ADN ciia nAm (DBD).

Gen chi thi luciferaza (Luc) dugc diéu khién bdi mot trinh tu pentame nhan biét
GAL4 nam & phia truéc doan khéi dau B-globin. Viée sit dung cc gen chi thi GAL4-
PPARa, GAL4-PPARS va GAL4-PPARYy dang kham s€& gitp loai bd céc hoat tinh gay
nhiéu tir cic gen chi thi ndi sinh va dinh luong hoat tinh twong d6i theo ba phan nhém
PPAR bing cliing mét gen chi thi.

Hai hop chit ddi chimg khéng duoc thé, ddi chimg 1 va 2, va 5 hop chét thir
nghiém, (7), (10), (11), (24) va (25) duoc thir nghiém & ndng d6 10pM. Céu trac hoa

hoc ctia cac hop chit thir nghiém dugc xac dinh duéi day:

0O — — OH
\/\/\/\/\/\/S\/U\OH __ — S/Y

o}
Hop chit d6i chimg 1 Hop chét d6i chimg 2
S OH — = = OH
X OO
— J— (o) — — 0]
(1) (10)
S — OH = OH — = OH
N\ —\— I —/\— e
0 O O o°o
(7) (24) (25)

Dic tinh chon loc PPAR ciia céc hop chét duoc danh gid bing cach so sanh vi
cac duge chit dbi chimg da biét (1uM GW7647 @i véi PPARa, 1uM L-165041 dbi
v6i PPARS va 1uM BRL49653 d6i v6i PPARY) dugc coi 1a ¢6 hoat tinh 100%.

Két qua duoc thé hién trén Fig. 1.
Vi du 23:

Panh gia kha ning hoat héa PPAR« in-vitro (s6 liéu dap tmg v6i ndng do)
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Thr nghiém dugc tién hanh in-vitro st dung té bao lai dong vat c6 vi (M1H)
chra ciu tric thé dung hop ving lién két GAL4-ADN-PPARa-LBD lién hop véi cac
clu trac gen chi thi luciferaza Photinus pyralis dugc kiém so4t bang céc vi tri 5xGAL4

trong cac té bao HEK293 dugc bién nap tam thoi.

Hop chét (12) va dbi chimg duong (GW7647) dugc thir nghiém & cac ndéng do

khac nhau. Két qua dugc mé ta trong bang 1.

Bang 1
PPAR«
Hop chét EC50 (nM) Hiéu qua (%)
GW7647 0,45 100
(12) 286 84

Vi du 24:

Panh gia hidu qua 1én qua trinh chuyén hoa lipit in-vivo trong mau ddng vat bi rdi loan

lipit mau (chudt chuyén gen APOE*3Leiden)

Pay 1a miu dong vat dd dugc chimg minh 13 dai dién cho ngudi vé néng do
lipoprotein huyét twong, dac diém lipoprotein, kha ning dép tng véi céc thubc giam
lipit mé4u (nhu statin, fibrat, v.v) va ché d6 dinh dudng. Ngoai ra, phu thudc viao ndng
d6 cholesterol trong huyét trong, chudt APOE*3Leiden sé& phat trién cac ton thuong
X0 vita ddng mach trong dong mach chu giéng nhu cac ton thuong & ngudi vé cac dic
diém thanh phan té bao, hinh thai va ha md mién dich.

Chuot cai APOE*3Leiden duogc cho in ché d6 an ban téng hop kiéu phuong
Tay (WTD, 15% bo cacao, 40% sucroza va 0,25% cholesterol; tAt ca déu tinh theo
trong lwong).Véi ché do an nay, ndng do cholesterol trong huyét twong s& ting nhe
khoang 12 dén 15mmol/l. Sau giai doan trudc thir nghi€ém kéo dai 4 tudn, chuodt dugc
chia thanh c4c nhém mdi nhém 10 con, phit hop vé ndng dd cholesterol, triglyxerit

trong huyét twong va thé trong (t=0).

Hop chét thir nghiém duoc sir dung qua dudng miéng bang cach tron v6i ché do
an kidu phuong Tay. D& hd trg viéc tron hop chit, ddu huéng duong dugc thém vao

v6i tdng thé tich 1a 10mL/kg ché do an.
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Sau 3 tuén didu tri (t = 3 tudn) duge cho bd do6i qua dém (o/n) va mau mau dugc
14y dé do ndng d6 thé keton va axit béo tu do trong huyét twong. Tai c4c thoi didm t =
0 va 4 tuAn mAu mau dugc 14y sau giai doan bo doi 4 gid & do ndng do cholesterol va

triglyxerit trong huyét turong.
Hai hop chit dbi ching khéng dugc thé, di chimg 3 va 2, va ba hop chit thi
nghiém, (7), (10) va (12), dugc thir nghiém véi lidu 0,3mmol/kg thé trong/ngdy. Cong

thirc cAu tap ciia hop chét thir nghiém duoc x4c dinh duéi day:

O — — OH
S
D e e P L \/U\OH — —= /I
Hop chét d6i chimg 3 Hop chit d6i chimg 2
— == %OH —_ == OH
(XX s (XX
— = 0o — == o)
(12) (10)

_ }
XX
— — (@)
(7)

Két qua duoc thé hién trén Fig. 2.
Vi du 25:

Dénh gié hiéu qua 1én qua trinh chuyén hoéa glucoza trong miu dong vét dai thdo

dudng typ-II (chudt duc ob/ob)

Chuot ob/ob c6 thé duoc sir dung 12 mau dai thao dudng typ II. Chudt 1a ddng
hop tir v& gen dot bién gay béo phi tirc thi (Lep®®) gay thiéu hut leptin. Ngoai béo phi
(chudt ob/ob c6 thé dat dén thé trong gép 3 14n thé trong binh thudng so véi ddi ching
kiéu dai), chuét ob/ob biéu hién kiéu hinh gidng dai thao duong typ II 1a duong huyét
tang, khong dung nap glucoza, ndng d6 insulin trong huyét twong tang, vo0 sinh, kha
ning 1am lanh vét thuong bi suy giam, va sy gia ting san xudt hoocmon & ca tuyén yén

va tuyén thuong than.
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Chudt ob/ob duc duge cho an ché d6 n it béo binh thuong trong mot vai tudn
dé thich nghi. Sau giai doan thich nghi, chu6t dugc chia thanh 3 nhém mdi nhém 10

con, phit hop vé thé trong, ndng d6 glucoza trong huyét trong va insulin (t=0).

T4t ca cac hop chit duge ding qua dudng miéng biang cach tron vao ché do an
AM II. Bé h trg viée tron hop chét, ddu hudéng dwong dwoc thém vao véi tdng thé
tich 1a 10mL/kg ché do an.

Tai céc thoi diém t=0, 2 va 4 tuln, thé trong va lugng thic an an vao duogc do.
Tai cac thoi diém t=0, 2 va 4 tudn miu mau dugc l4y sau giai doan bo d6i 4 gio dé do
ndng d6 HbAlc toan phin trong mau va glucoza, insulin, cholesterol va triglyxerit

trong huyét tuwong.

Pioglitazon dwoc sir dung 1am hop chét dbi ching (15mg/kg thé trong/ngay).
Hop chét (10) dwoc thir nghiém véi liéu 0,6mmol/kg thé trong/ngay. Két qua (t = 4)

dugc thé hién trén céc Fig. 3 dén 6.
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YEU CAU BAO HQ

1. Hop chét lipit c6 cong thic (I):

@)

trong do:
Ri dugce chon tir nhom Cio-Coz alkenyl ¢6 tir 3 dén 6 lién két d6i dugc ngin cach
béi metylen trong cdu hinh Z va nhém Ci0-Ca2 alkynyl ¢6 tir 1 dén 6 lién két ba;
R va Rs 1a gidng hoic khac nhau va mdi nhém ddc 1ap duge chon tir nguyén tir
hydro, nhém hydroxy, nhém alkyl, nguyén tir halogen, nhém alkoxy, nhém
axyloxy, nhém axyl, nhém alkenyl, nhém alkynyl, nhém aryl, nhém alkylthio,
nhom alkoxycacbonyl, nhom carboxy, nhém alkylsulfinyl, nhom alkylsulfonyl,
nhém amino, hodc nhém alkylamino, mién 12 R» va Rs khong cing 1 nguyén tir
hydro; hodc
Ry va Rs duoc két ndi dé tao ra xycloalkan;
Y duogc chon tir lvu huynh, sulfoxit, va sulfon;
X la axit carboxylic hoic din xuét ciia né, trong d6 dan xut nay 1a este clia axit
carboxylic, hodc carboxamit, monoglyxerit, diglyxerit, ftriglyxerit hodc
phospholipit;

hodic mudi duge dung ctia n6, v6i diéu kién 13 hop chét c6 cong thie (I) khong phai 1a

axit 2-((57,82,117,147.,177)-icosa-5,8,11,14,17-pentaenylthio)butanoic.
2. Hop chét lipit theo diém 1, trong do mdi nhém Rz va Rs doc 1dp duoc chon tir
nguyén t hydro, nhém alkyl, nhom alkoxy, hodc nhém aryl; hodc Rz va R3 duge Kkét

noi de tao ra xycloalkan.

3. Hop chét lipit theo diém 2, trong &6 mdi nhém R va Rs doc 14p dwoc chon tir

nguyén tir hydro, nhom alkyl, nhém metoxy, hodc nhoém etoxy.
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4. Hop chét lipit theo diém 2, trong d6 mdi nhém Rz va Rs doc 1ap duogc chon tir
nguyén tr hydro, nhém etyl, nhém metoxy, nhém etoxy, hodc nhdm phenyl; hodc R

va Rs duge két ndi dé tao ra nhom xyclobutan.

5. Hop chét lipit theo diém 1, trong d6 mot trong s6 R2 va R; 14 nguyén tir hydro va
nhém con lai dugc chon tr nhém hydroxy, nhém alkyl, nguyén tir halogen, nhom
alkoxy, nhom axyloxy, nhom axyl, nhom alkenyl, nhom alkynyl, nhém aryl, nhém
alkylthio, nhom alkoxycacbonyl, nhom carboxy, nhom alkylsulfinyl, nhém

alkylsulfonyl, nhom amino, hodc nhém alkylamino.

6. Hop chét lipit theo diém 1, trong d6 R» va Rj 14 giéng hoic khic nhau va mdi nhém
doc 1ap duogc chon tir nhom hydroxy, nhom alkyl, nguyén tir halogen, nhém alkoxy,
nhém axyloxy, nhom axyl, nhom alkenyl, nhém alkynyl, nhém aryl, nhém alkylthio,
nhom alkoxycacbonyl, nhém carboxy, nhém alkylsulfinyl, nhém alkylsulfonyl, hodc
nhom amino.

7. Hop chét lipit theo diém 6, trong d6 Rz va R la cac nhém alkyl.

8. Hop chit lipit theo diém 7, trong d6 R> va Rs 1a gidng hodc khac nhau va mdi nhém

doc 14p duoc chon tir nhom metyl, nhém etyl, nhém n-propyl, hodc nhém isopropyl.
9. Hop chét lipit theo diém 7, trong d6 R> va Rz 1a cic nhém etyl.

10. Hop chét lipit theo diém 1, trong d6 Ry 12 nhém Cio-C22 alkenyl c6 tir 3 dén 6 lién

két doi duoc ngin cach béi metylen trong chu hinh Z.

11. Hop chét lipit theo diém 10, trong d6 hop chét lipit nay duoge tao ra tir axit béo da
bat béo hoa.

12. Hop chét lipit theo diém 10, trong d6 Ri 1a nhém C1o-Ca2 alkenyl c6 tir 3 dén 6 lién
két doi.
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13. Hop chét lipit theo diém 1, trong d6 Ry 1a nhém Ci4-C22 alkenyl c6 tir 3 dén 6 lién
két doi dugc ngan cach boi metylen trong cu hinh Z, trong d6 lién két d6i thir nhét
trong sb it nhit mot lién két d6i ndm & lién két cacbon-cacbon thir ba tir ddu omega (W)

cia mach cacbon.

14. Hop chét lipit theo diém 13, trong d6 Ri 12 nhém C14-C22 alkenyl ¢6 5 hodc 6 lién
két doi.

15. Hop chét lipit theo diém 1, trong d6 R 12 nhém C1o-Ca2 alkynyl, hop chat lipit nay

duoc tao ra tir céc lipit chira tir 1 dén 6 lién két ba.

16. Hop chét lipit theo diémyl, trong d6 Y 1a luu huynh.
17. Hop chit lipit theo diém 1, trong d6 Y 1a sulfoxit.
18. Hop chét lipit theo diém 1, trong d6 Y 1a sulfon.

19. Hop chét lipit theo diém 1, trong d6 X 1a axit carboxylic hodc dan xuit ctia né &

dang este.
20. Hop chét lipit theo diém 19, trong d6 X 14 axit carboxylic.

21. Hop chét lipit theo diém 1, trong d6:
R, va R; 13 gidng hodc khac nhau va mdi nhém doc 14p duge chon tir nhém
hydroxy, nhom alkyl, nguyén tir halogen, nhom alkoxy, nhém axyloxy, nhom axyl,
nhém alkenyl, nhoém alkynyl, nhom aryl, nhom alkylthio, nhém alkoxycacbonyl,
nhém carboxy, nhom alkylsulfinyl, nhom alkylsulfonyl, hodc nhém amino; va

X 1a axit carboxylic.

22. Hop chét lipit theo diém 21, trong d6 R» va Rs 14 cac nhém alkyl.
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23. Hop chét lipit theo diém 1, trong d6 mubi ctia hop chét lipit nay chtra cation hoa tri

mot, cation hoda tri hai, hodc cation da hoa tri.

24. Hop chit lipit theo diém 1, trong d6 hop chét lipit nay chira hdn hop cac chét ddng

phén khong dbi quang hodc & dang raxemic.

25. Hop chiét lipit theo diém 24, trong d6 hop chét ndy & dang chét déng phan khong
d6i quang hoic chat ddng phan ddi anh.

26. Hop chét lipit theo diém 24, trong d6 hop chét nay & dang chét ddng phan 14p thé

R cta no.

27. Hop chit lipit theo diém 24, trong d6 hop chit ndy & dang chit dong phén lap thé S

cua no.

28. Hop chét lipit theo diém 1, trong d6 hop chét nay 1a:

<—\/—\/\/\ S OH
B S N 0

axit 1-((5Z,872,117,147,177Z)-icosa-5,8,11,14,17-pentaenylthio)xyclobutancarboxylic;

Oy

axit 2-etyl-2-((52,82,117,147,177)-icosa-5,8,11,14,17-pentaenylthio)butanoic;
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axit 2-((32,62,97,127)-pentadeca-3,6,9,12-tetraenylthio)butanoic;
— — OH
(LT
— N [ (0]
axit 2-((52,82,117,147,17Z)-icosa-5,8,11,14,17-pentaenylthio)-2-metylpropanoic;

axit 2-((32,62.,97.,127)-pentadeca-3,6,9,12-tetraenylsulfinyl)butanoic;

— —_— OH
S
w\__n%
O O

axit 2-((32,62,97,127)-pentadeca-3,6,9,12-tetraenylsulfonyl)butanoic;

axit  2-etyl-2-((5Z,82,117,147,17Z)-icosa-5,8,11,14,17-pentaenylsulfinyl)butanoic;

hoic

- R e o
— - O// \\0 0

axit 2-etyl-2-((52,82,1172,147,17Z)-icosa-5,8,11,14,17-pentaenylsulfonyl)butanoic.

29. Hop chét lipit theo diém 1, trong d6:
X 1a axit carboxylic hodc din xuit cia n6, trong d6 din xudt nay 1a monoglyxerit,
diglyxerit, triglyxerit, phospholipit, este clia axit carboxylic, hodc carboxamit; va

Y 1a luu huynh.
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Hop chét lipit theo diém 1, trong do:

R1 12 nhém C1o-C22 alkenyl 6 tlr 3 dén 6 lién két d6i dugc ngan cach boi metylen
trong cAu hinh Z, hop chit lipit nay duoc tao ra tir axit béo da bat bao hoa;

X 14 axit carboxylic hoic din xuét ciia n6, trong d6 dan xut nay la monoglyxerit,
diglyxerit, triglyxerit, phospholipit, este cia axit carboxylic, hodc carboxamit; va

Y 1a luu huynh.

Hop chét lipit theo diém 1, trong do:

Ri 12 nhém C1o-Ca2 alkynyl, hop chét lipit dugc tao ra tir cc lipit chira tir 1 dén 6
lién két ba; va

X 1a axit carboxylic hodc din xudt ciia né, trong d6 dan xuit nay 1a monoglyxerit,
diglyxerit, triglyxerit, phospholipit, este clia axit carboxylic, hodc carboxamit; va

Y 1a luu huynh.

Hop chit lipit theo diém 1, trong do:

Ri dugc chon tir nhém Cio-Ca2 alkenyl c6 tir 3 dén 6 lién két d6i duoc ngan cach
bodi metylen trong cdu hinh Z hoic nhém Cio-Caz alkynyl ¢6 tir 1 dén 6 lién két ba;
X 14 axit carboxylic hodc din xuét ciia no, trong d6 din xuét nay la monoglyxerit,
diglyxerit, triglyxerit, phospholipit, este ctia axit carboxylic, hodc carboxamit; va

Y la sulfoxit hodc sulfon.
Ché phdm thyc phdm bd sung chira it nhat mot hop chét lipit theo diém 1.
Dugc pham chira it nhit mot hop chét lipit theo diém 1.

Dugc phdm theo diém 34, trong d6 dugc phim nay con chira it nhit mot chit

mang, t4 dugc, chit pha lodng dugc dung, hodc td hop bét ky cua chung.

Dugc phdm theo diém 34, trong d6 dugc phdm nay con chira it nhit mot chit

chbng oxy hoa dugc dung.
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37. Dugc phdm theo diém 36, trong d6 it nhit mot chit chdng oxy hoa dugce dung 1a

tocopherol.

38. Dugc phdm theo diém 34, trong d6 dwoc phdm nay duwgc bao ché d ding qua

duong miéng.

39. Duoc phdm theo diém 38, trong d6 dwoc phdm nay & dang vién nang hodc vién

nén.

40. Dugc phim theo diém 34, trong d6 dugc phdm nay duoc bao ché dé tao ra lidu

hang ngay nim trong khoang tir 1 mg dén 10 g hop chét lipit.

41. Dugc pham theo diém 40, trong d6 duoc phdm nay dwogc bao ché dé tao ra lidu

hang ngay nam trong khoang tir 50 mg dén 1 g hop chét lipit.

42. Duoc phém theo diém 41, trong d6 dugc phérn nay duoc bao ché dé tao ra liéu

hang ngay nam trong khoang tir 50 mg dén 200 mg hop chét lipit.
43. Ché phém lipit chira it nhat mét hop chét lipit theo diém 1.

44. Ché pham lipit theo diém 43, trong d6 it nhit mét hop chét lipit chiém it nhit 60%

trong luong ciia ché phdm lipit nay.

45. Ché phim lipit theo diém 43, trong d6 it nh4t mot hop chét lipit chiém it nhat 80%

trong luong ctia ché pham lipit nay.

46. Ché phim lipit theo diém 43, trong d6 ché phim nay con chira it nhit mot chit

chéng oxy héa duge dung.

47. Ché phim lipit theo diém 46, trong d6 it nhit mot chét chdng oxy héa dugc dung

1a tocopherol.
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48. Hop chét lipit theo diém 23, trong d6 cation hoa tri mét duoe chon tir Li*, Na*, K,

NH4*, meglumin, tris(hydroxymetyl)aminometan, dietylamin, hodc arginin.

49. Hop chét lipit theo diém 23, trong d6 cation hoa tri hai dugc chon tir Mg?*, Ca?*,

etylendiamin, hodc piperazin.
50. Hop chét lipit theo diém 23, trong do6 cation da hoa tri duge chon tir chitosan.

51. Hop chét lipit theo diém 28, trong d6 hop chét nay la:

Y

axit 2-etyl-2-((572,87,117,147,177Z)-icosa-5,8,11,14,17-pentaenylthio)butanoic.
52. Ché phim lipit chira hop chét lipit theo diém 51.
53. Ché ph4m lipit theo diém 52, trong d6 ché phdm nay 13 duoc phim.

54. Hop chét lipit theo diém 1, trong d6 xycloalkan dugc chon tir xyclopropan,

xyclobutan, xyclopentan, hodc xyclohexan.

55. Hop chét lipit c6 cong thire (I):

trong do:
R; dugc chon tir nhém Cio-C22 alkenyl ¢6 tir 3 dén 6 lién két d6i duoc ngin cach
b&i metylen trong c4u hinh Z;
R va R; 14 giéng hodc khac nhau va mdi nhém doc 1ap duge chon tir nguyén tir

hydro, nhém hydroxy, nhém alkyl, nguyén tr halogen, nhéom alkoxy, nhom
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axyloxy, nhom axyl, nhém alkenyl, nhém alkynyl, nhém aryl, nhém alkylthio,
nhom alkoxycacbonyl, nhém carboxy, nhém alkylsulfinyl, nhém alkylsulfonyl,
nhém amino, hoic nhém alkylamino, mién 12 R» va Rs khong ciing 13 nguyén t
hydro; hodc
R va R3 duge két ndi dé tao ra xycloalkan;
Y duogc chon tir lvu huynh, sulfoxit, va sulfon;
X 1a axit carboxylic hodc dan xudt ctia n6, trong d6 dan xuét niy 13 este cia axit
carboxylic, hodc carboxamit, monoglyxerit, diglyxerit, triglyxerit hodc
phospholipit;
hodc mubi dugce dung cua no, _
v6i didu kién 13 hop chét c6 cong thirc (I) khong phai 13 axit 2-((5Z,8Z,11Z,14Z,17Z)-
icosa-5,8,11,14,17-pentaenylthio)butanoic.

56. Hop chét lipit c6 cong thirc (I):

trong do:
Ri duoc chon tir nhém Cio-Caz alkenyl c6 tir 3 dén 6 lién két ddi dugc ngin cach
b&i metylen trong c4u hinh Z hogc nhém Cis.C2; alkynyl ¢6 tir 1 dén 6 lién két ba;
R, va Rs 13 gibng hodc khac nhau va mdi nhém doc lap duogc chon tir nguyén ti
hydro, nhom hydroxy, nhom alkyl, nguyén t& halogen, nhom alkoxy, nhom
axyloxy, nhom axyl, nhom alkenyl, nhom alkynyl, nhom aryl, nhém alkylthio,
nhém alkoxycacbonyl, nhém carboxy, nhém alkylsulfinyl, nhém alkylsulfonyl,
nhém amino, hodc nhém alkylamino, mién 12 R, va R3 khong cung 13 nguyén ti
hydro; hodc
R va Rs duoc két ndi dé tao ra xycloalkan;

Y dugc chon tir luu huynh, sulfoxit, va sulfon;
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X 14 axit carboxylic hozc d4n xuit ctia no, trong d6 dan xut nay 1a este cua axit
carboxylic, hodc carboxamit, monoglyxerit, diglyxerit, triglyxerit hodc
phospholipit;

hodc mubi duge dung cua nd,

v6i diéu kién 13 hop chét c6 cong thirc (I) khong phai 13 axit 2-((52,82,11Z2,147,177)-

icosa-5,8,11,14,17-pentaenylthio)butanoic.

57. Hop chét lipit theo diém 1, trong @6 X 14 carboxamit dwoc chon tir nhém bao gdm
N-metyl carboxamit, N,N-dimetyl carboxamit, N-etyl carboxamit, va N,N-dietyl

carboxamit.

58. Hop chét lipit theo diém 55, trong d6 X 14 carboxamit dugc chon tir nhém bao gdm
N-metyl carboxamit, N,N-dimetyl carboxamit, N-etyl carboxamit, va N,N-dietyl

carboxamit.

59. Hop chét lipit theo diém 56, trong d6 X 14 carboxamit dugc chon tir nhém bao gdm
N-metyl carboxamit, N,N-dimetyl carboxamit, N-etyl carboxamit, va N,N-dietyl

carboxamit.

60. Phuong phap diéu ché hop chét lipit theo diém 1, trong d6 phuong phap nay duoc
chon trong s céc phuong phap sau dy:

Phuong phép I

Phuong phép nay bao gdm cac budec:

Budce I Budce 11 S. X
R~OH ——— R—LG + HS X ———> Ry
R3 Ry Rs Ry
(X) Budc IIT
SO, _X
R /
n=1 hoidc 2
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trong d6 Ry, Rz, Rs, va X nhu duoc x4c dinh trong cac diém tir 1 dén 25, va LG
12 nhém doi chuyén nhu mesylat, tosylat, hoc halogen thich hop;
Phuong phap 11

Phuong phap ndy bao gdm cac bude:

Buéce IV 5 S__X
R—OH - R—SH + LGXX —>BU'QCV R1/
R3 Rj Rs Ro
o IB@Q m
R(SO” X
Rs Rz
n=1hodc 2

trong d6 Ri, Rz, R3, va X nhu dugce xéc dinh trong céc diém tir 1 dén 25;
Phuong phéap 111

Phuong phap niy bao gdm cac bude:

trong do Ri, Ry, R3, va Y nhu dugc xac dinh trong céc diém tir 1 dén 25, va AG
12 nhom axyl;
Phuong phap IV

Phuong phép nay bao gdm budc két hop lwong du axit béo véi glyxerol bing
cach st dung dimetylaminopyridin (DMAP) va 2-(1H-benzotriazol-1-yl)-N,N,N’,N'-
tetrametyluroniumhexaflophosphat (HBTU) dé didu ché c6 cong thic (I), trong do6 Ry,
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R2, R3 va Y nhu duge x4c dinh trong céac diém tir 1 dén 25, va X 1a axit carboxylic &
dang triglyxerit;
Phuong phap V

Phuong phép nay bao gbm budc cho 2 dugng lwong aixt béo phan tng véi 1
duong lugng glyxerol véi sy ¢6 mat cia 1,3-dixyclohexylcarbodiimit (DCC) va 4-
dimetylaminopyridin (DMAP) dé didu ché hop chét c6 cong thic (I), trong d6 Ry, Ra,
R3 va Y nhu dugc xac dinh trong céc diém tir 1 dén 25, va X 1 axit carboxylic & dang
diglyxerit; hodc
Phuong phap VI

Phuong phép nay bao gém céc buéc:

074 OH

o)

0 \fi o) OH
) —_— .

Y.
R OH * 2/ OR3 R OR3 Rz
Rz Rs OH 7\)<Y"& %Y_F“
0 0]

1,2-O-isopropliden- -
sn-glyxerol

trong d6 Ri, Rz, R3 va Y nhu dugc xéc dinh trong céc diém tir 1 dén 25.

61. Phuong phép theo diém 60, trong d6 nguyén liéu thd ¢ thé co ngudn gbe tir ngudn

thuc vat, vi sinh vét, va/hoac dong vat.

62. Phuong phéap theo diém 61, trong d6 ngudn dong vat 1a dau hai san, dau c4 hoic

dau nhuyén thé.
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