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CHAT NAY VA PHUONG PHAP DIEU CHE HOP CHAT NAY

(57) Séng ché& dé cap dén axit (S)-trans-{4-[({2-[({1-[3,5- bis(triflometyl)phenyl]

etyl} {5-[2-(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-(triflometyl)

phenyl}(etyl)amino)metyl]xyclohexyl }axetic gdn nhu tinh khiét vé mat quang

hoc, hodc mudi ctia nd, hoic solvat ctia nd, ma c6 tic dung lam giam luong

protein PCSK9 va lam ting luong thu thé LDL.
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Linh vuc k§ thuit dwgc dé cap

Sang ché dé cap dén hop chit dibenzylamin quay quang hitu dung 1am
hoat chat trong duoc pham hoidc san phdm twong tu, va phuong phap didu ché
hop chét nay.

Tinh trang k¥ thuét ciia sang ché

Trong nhitng nam gin day, bénh nhan bi bénh rdi loan lipit mau (ting
lipit mau) va bénh xo ciing dong mach do bénh nay géy ra ngay cang ting do
céc thay dbi trong thoi quen dn uéngf dung céc loai thuc pham c6 luong calo cao
va thuc phém giau cholesterol kém theo su cai thién tiéu chudn séng, bénh béo
phi, thiéu luyén tap, su héa gia, va tinh trang tvong tw. Nhiéu nghién ctu nguyén
nhan bénh bao gdm nghién ctru Framingham da cho thay rang luong cholesterol
lipoprotein ty trong thap (low-density lipoprotein-LDL) ¢6 lién quan tich cuc
dén tdc d6 khéi phat bénh tim. Do do, cac liéu phap thudc diéu tri chimg réi loan
lipit mau va xo ctmg dong mach dédc biét tap trung vao viéc lam giam tri s6
cholesterol LDL (tai liéu khong patent 1).

Pbi véi tinh trang tang cholesterol LDL huyét, ma 13 mot trong s cac
yéu té_ nguy co 16n gay ra bénh tim mach, cac phwong phap diéu tri da duoc phat
trién dang ké bang cach dua ra chét tc ché HMG-CoA reductaza (statin). Tuy
nhién, mdc du statin lam gidm hiéu qua lugng cholesterol LDL, lam giam ty 1&
méc bénh tim va ty 1€ chét do bénh tim mach van con cao khoang 30%. Puoc
cho ring c6 thé 1am giam nguy co tit vong do bénh tim mach bing cach lam

giam lugng cholesterol LDL. Tuy nhién, khéng thé ding liéu cao statin do nguy
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co tiéu co van ngay cang gia tang.

Do d6, thudc ma cé tic dung lam gidm hiéu qué lugng cholesterol LDL
trong mau 13 mong mudn va duoc dua trén cach tac dung khéc véi cach tac dung
cua statin.

Tién protein convertaza (proprotein convertase-PC) la cdc thanh vién
thugc ho serin proteaza cua dong vat cé vi, trong d6 tinh tuong ddng voi
subtilisin & vi khudn va kexin & ndm men d& duoc quan sat. Mt trong sé cac PC,
PCSKO (tién protein convertaza subtilisin/kexin 9), chu yéu duoc biéu hién &
gan va dugc tiét ngoai bao, va sau d6 duogc gén két v&i thu thé LDL trén bé mat
mang té bao cia cac té bao gan dé thic day su di chuyén cta thu thé LDL vao té
bao. Thy thé LDL di chuyén vao té bao bi phan hiy béi cac cac co quan té bio.
Vi thu thé LDL c6 chirc nang van chuyén lipoprotein chtra cholesterol LDL
trong méau dén gan, nén viéc tébng hop protein PCSK9 tic ché su hap thu
cholesterol LDL trong méu vao gan, dan dén 1am ting lugng cholesterol LDL
trong mau. Thuc té 13, da biét rang luong cholesterol LDL trong mau la cao ¢
nguoi co dot bién loai thu duoc chirc ndng 6 gen PCSK9, ma ¢6 lién quan dén
tinh trang ting cholesterol huyét cht yéu trén nhiém sic thé thuong (tai liéu
khong patent 2). Trong khi do, lugng cholesterol LDL trong mau thap duoc duy
tri & nguoi co dot bién loai mét chire nang ¢ gen PCSKO (tai liéu khong patent
3). Ngoai ra, di dugc chimg minh ring luong cholesterol LDL 1a thap & chudt bj
thiéu hut gen PCSK9 & gan (tai liéu khong patent 4).

T céac ly do néu trén cé thé cho rang viéc lam giam luong protein
PCSKO bang cach tc ché su tong hop protein nay hodc trc ché chéng lai chic

ning cua protein PCSK9 dan dén lam ting luong thu thé LDL, va do d6 tao ra
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tac dung lam gidm lugng cholesterol LDL c6 hiéu qua.

Trong cac truong hop ndy, cac nghién ctru tich cuc vé viée tic ché chic
ning ctia protein PCSK9 hoic trc ché téng hop chiing gan diy da duoc tién hanh.
Vi du, nhu céc nghién ciru sit dung khang thé hoic oligonucleotit dbi nghia,
ché chic ning cta protein PCSK9 nho khang thé don dong khang PCSKO9, tic
ché su tdng hop protein PCSK9 dua trén ARN can thiép, va nghién ciru tuong tu
da dugc thong bdo (tai liéu khong patent 5 dén 7). Ngoai ra, vi cac nghién ctru
st dung hop chit c6 khéi lugng phan tir thip, di duoc théng bao ring berberin
lam giam luong ARN thong tin va lugng protein PCSK9 & céc té bao HepG2 (tai
lidu khong patent 8), va 5-azaxytidin, ma 1 chit hoat hoa anexin A2, thuc diy
su gén két protein PCSK9 v6i anexin A2 va trc ché su phan huy thu thé LDL (tai
lidu patent 1). Tuy nhién, hau nhu khong ¢ hop chét c6 khdi luong phan tir thip
nao dugc thdng bao 1a cac chét e ché chdng lai chirc ning cua protein PCSK9
hoic céc chat e ché chdng lai sy tong hop protein PCSK9 ngoai trir cac hop
chit duoc néu trén.

Tai lidu patent 2 mo ta cac hop chit pyrimidin c6 ciu trac dibenzylamin,
ma c6 hoat tinh e ché hiéu qua chdng lai protein van chuyén este cholesteryl
(cholesteryl ester transfer protein-CETP), va cling c6 tac dung lam tang luong
cholesterol HDL trong mau hiéu qua. Tai liéu nay mé ta hop chat c6 cong thirc
(I) dudi day & dang raxemat trong vi du 45:

[cong thuc 1]
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(1)
Axit (trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } {5-[ 2-

(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl }(etyl)amino)metyl|xyclohexyl}axetic, dudi day cling duoc
dung dé chi 12 "hop chét raxemat c¢6 cong thic (I)" trong ban mo ta). Tuy nhién,
mdi quan hé bat ky gitra hop chét raxemat ¢ cong thuc (I) va protein PCSK9
khéng dugc mé ta hodc dé xuét.

Vi cac PC c6 anh hudéng dén sy ting sinh, su di chuyén, sy bam dinh va
su xam l4n ctia c4c & bao ung thu, nén ching dugc coi 1a dich dé diéu tri bénh
ung thu (tai lidu khong patent 9). Mbi quan hé giita PC véi bénh béo phi, bénh
dai thao duong, va bénh Alzheimer va méi lién quan gitta PC v6i cac bénh nhu
bénh truyén nhiém do virut bao gébm hoi chimg gay suy giam mién dich méc
phai (acquired immunodeficiency syndrome-AIDS) va hoi chimg ho hép cép
tinh nang (severe acute respiratory syndrome-SARS) (tai liéu khong patent 10
va 11) ciing di duogc biét dén.

Do d6, viéc dung hop chét cé tic dung lam giam luong protein PCSK9
hodc tac dung trc ché chdng lai chirc ning cua protein PCSK9 lam hoat chét
trong duoc phim dé diéu tri cac bénh néu trén cling duoc ky vong.

Tai liéu tham khao ddi v6i giai phap k§ thuét da biét

Tai liéu patent
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Tai liéu patent 1: Cong b patent qubc té WO2009/143633
Tai liéu patent 2: Cong b patent qudc t& WO2008/129951
Tai liéu khong patent
Tai liéu khong patent 1: Nippon Rinsho, Vol. 59, Extra issue 3, Hyperlipidemia
(vol. 2), 381-386(2001)
Tai liéu khong patent 2: Nat.Genet., 34, 154-156(2003)
Tai liéu khong patent 3: N.Engl.J.Med., 354, 1264-1272(2006)
Tai liéu khong patent 4: Proc.Natl.Acad.Sci.USA, 102, 5374-5379(2005)
Tai liéu khong patent 5: Proc.Natl.Acad.Sci.USA, 106, 9820-9825(2009)
Tai liéu khong patent 6: J.Lipid Res., 48, 763-767(2007)
Tai li€u khong patent 7: Proc.Natl.Acad.Sci.USA, 105, 11915-11920(2008)
Tai liéu khong patent 8: Atherosclerosis, 201 (2), 266-73(2008)
Tai liéu khong patent 9: Mol.Carcinogen., 44 (3), 151-161(2005)
Tai liéu khong patent 10: J.Mol.Med., 83, 842-843(2005)
Tai liéu khong patent 11: J.Mol.Med., 83, 844-855(2005)
Ban chat k§ thuit ciia sang ché
Muc dich dat duoc boi sang ché
Muc dich ctia sang ché 13 tao ra hop chéit ¢ khdi lugng phén tir thap c6
tac dung lam gidm lugng protein PCSK9 va lam ting luong thu thé LDL, va
thudc chira hop chat ¢6 khéi lwong phén tir thdp nay lam hoat chét.
Bién phép dat dugc muc dich
Céc tac gia sang ché da tién hanh nhiéu nghién ctru khic nhau dé dat
dugc muc dich néu trén. Két qua 13, cic tac gia sang ché da nhan thdy rang hop

chat raxemat c6 cong thurc (I) va mét trong so cac chat dong phan ddi anh ctia no,
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axit (R)-trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[ 2-
(metylsulfonyl)etoxy |pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic dugc thé hién béi
cong thirc (I) dudi day (dudi day cling duge dung dé chi 1a “hop chét dong
phan-(R) c6 cong thire (II) "trong ban mo ta):

[cOng thic 2]

\ /\/O\(\
ok Ay
\CKN/\ CF3
KO"/,//COZH

(1)

hau nhu khong cé tac dung lam giam luong protein PCSKO va tac dung lam tang
lwong thu thé LDL, ddng thoi céc tac gia sang ché ciing phat hién ra rang axit
(S)-trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[ 2-
(metylsulfonyl)etoxy|pyrimidin-2-yl }amino)metyl]-4-
(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl}axetic quay trai dugc thé
hién boi cong thie (IIT) dudi day (dudi day cling duoe ding dé chi 13 "hop chat
chat déng phan-(S) c6 cong thirc (I1I)" trong ban mé ta):

[Cong thirc 3]
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\/\/O
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/\ CF3

KO-:,, ,.~CO.H

(1)

hodc mudi cta nd, hoic solvat clia né cd tic dung lam giam lugng protein
PCSKO9 va lam tang lugng thu thé LDL mdt cach hiéu qua. Sang ché duogc xay
dung trén co s& cac phat hién trén day.

Sang ché dé Xuét axit (S)-trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl } { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl )Jamino)metyl|xyclohexyl } axetic,
hodc mudi cua nd, hoic solvat cia néd (tot hon 14, axit (S)-trans-{4-[({2-[({1-
[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy|pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl)Jamino)metyl|xyclohexyl } axetic
gan nhu tinh khiét vé mat quang hoc, hodc mubi cta nd, hoic solvat ctia no).

Theo mét khia canh khac, sang ché d& cap dén chat dong phan dbi anh
quay trdi cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl}{5-[2-
(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic, hoic mudi cta no,
hodc solvat ctia n6 (tot hon 13, chat dong phan dbi anh quay trai gin nhu tinh
khiét v& mit quang hoc cua axit trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]|pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl } axetic,

hoac muoi cia nd, hoac solvat cia no).

-8-
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Sang ché ciing d& xuét thudc chtta hop chét dong phan-(S) cé cong thirc
(II1), hodc mudi ctia né, hodc solvat ciia né lam hoat chét.

Sang ché cling dé xu4t duoc pham chira hop chit dong phan (S) c6 cong
thire (III), hoac mubi cua nd, hodc solvat ciia nd 1am hoat chat, va chét mang
dugc dung.

Thubc va dugc phdm 1am giam lugng cholesterol LDL trong mau, va do
d6 chiing ¢6 thé duoc str dung lam thube d phong va/hodc diéu tri bénh do tinh
trang lugng cholesterol LDL trong mau cao gdy nén (vi du, tinh trang tang
cholesterol LDL huyét, rbi loan lipit mau (ting lipit mau), xo cting déng mach,
xo vita dong mach, bénh mach mdau ngoai vi, tang cholesterol mau, ting
cholesterol mau di truyén, r6i loan chuc nang tim mach, ching dau that nguc,
ching thiéu mau cuc bd, chimg thiéu mau cuc bo & tim, ching huyét khdi, nhoi
mau co tim, rdi loan do tai tudi mau, tinh trang tai phat hep do tao hinh mach,
tang huyét ap, va bénh twong tu).

Sang ché con mé ta viée st dung hop chit dong phan-(S) c6 cong thic
(II), hodc mudi cua nd, hoic solvat ctia né dé san xuat thude dé phong va/hodc
diéu tri bénh do tinh tang luong cholesterol LDL trong mau cao gay nén; va st
dung hop chit dong phan-(S) c¢6 cong thirc (III), hodc mubi ciia nd, hodc solvat
clia né dé phong va/hoac diéu tri bénh do tinh trang luong cholesterol LDL trong
mau cao gay neén.

Sang ché ciing mo ta thubc tc ché s biéu hién ARN thong tin cia
PCSKO chira hop chit ddng phan-(S) c¢6 cong thire (III), hodc mubi cua nd, hoic
solvat ctia né lam hoat chit; thudc lam giam luong protein PCSK9 chira hop

chit déng phan-(S) c¢6 cong thire (II1), hoic mudi clia nd, hodc solvat cia né lam
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hoat chit; thudc trc ché su tong hop protein PCSK9 chira hop chét dong phan-
(S) c6 cong thac (III), hodc mudi cta nd, hodc solvat ciia nd 1am hoat chat; va
thudc lam ting lwong thu thé LDL chita hop chit ddng phan-(S) ¢ cong thirc
(III), hoac mudi cia nd, hodc solvat ctia né 1am hoat chét.

Sang ché con mé ta viée str dung hop chit dong phan-(S) c6 cong thirc
(IIT), hodc mudi cia nod, hodc solvat cia nd dé san xuat thudc e ché su biéu hién
ARN théng tin cia PCSK9, thudc 1am giam lwong protein PCSKO, thudc trc ché
su téng hop protein PCSK9, hodc thudc 1am tang luong thu thé LDL; va st dung
hop chit déng phan-(S) c6 cong thire (III), hodc mubi ctia nd, hodc solvat cliia nd
lam hoat chét trong thube tc ché su biéu hién ARN thong tin cia PCSK9, thube
lam giam lugng protein PCSK9, thudc trc ché su tong hop protein PCSK9, hoic
thudc 1am ting luong thu thé LDL.

Sang ché cling mé ta thuéc dé phong va/hodc diéu tri bénh cé lién quan
dén PC (nhu bénh ung thu, bénh béo phi, bénh dai thao duong, bénh Alzheimer,
bénh truyén nhim do virut, va cac bénh twong tu) chua hop chit déng phan-(S)
co6 cong thure (IIT), hoac mubi ciia né, hoic solvat ciia nd lam hoat chét.

Sang ché con mé ta viée sir dung hop chat ddng phan-(S) ¢6 cong thirc
(IIT), hodc mudi ctia n6, hodc solvat cia nd dé san xuit thudc dé phong va/hoac
diéu tri bénh co lién quan dén PC; va sir dung hop chét ddng phan-(S) c6 cong
thire (IIT), hodc mudi ctia né, hodc solvat ctia né dé phong va/hodc didu tri bénh
c6 lién quan dén PC.

Theo céc khia canh khéc, sang ché mé ta thube e ché sy bidu hién ARN
thong tin cia HMG-CoA reductaza chira hop chét raxemat ¢ cong thirc (), hop

chét duoc mo ta trong tai liu patent 2, vi du 44 (axit trans-{4-[({2-[({1-[3,5-

-10-
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bis(triflometyl)phenyl]etyl } { 5-[2-(metylthio)etoxy|pyrimidin-2-
yl}amino)metyl]-4-triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl } axetic),
hodc chét déng phén dbi anh cua nd, hoac mubi cia no, hoac solvat cua n6 lam
hoat chét; thudc Gc ché su téng hop HMG-CoA reductaza chira hop chét
raxemat c6 cong thic (I), hop chit duoc mo ta trong tai liéu patent 2, vi du 44,
hodc chét déng phan dbi anh cta né, hoac mudi ciia nd, hodc solvat ctia néd lam
hoat chat; va thubc dé phong va/hozc didu tri bénh do sy biéu hién ARN théng
tin cia HMG-CoA reductaza gdy nén (vi dy, tinh trang viém, bénh ung thu, bénh
Alzheimer, chung lodng xuong, phi dai tuyén tién 1iét, bénh cAu than, tinh trang
nhiém giun, nhiém virut, bénh vay nén, bénh thoai héa diém vang, va cac bénh
tuong tu) chira hop chét raxemat c6 cong thirc (I), hop chit dugc md ta trong tai
liéu patent 2, vi du 44, hodc chét déng phan ddi anh cua no, hodc mubi cia no,
hodc solvat cuia n6 1am hoat chét.

Sang ché ciing mé ta viée st dung hop chét raxemat c6 cong thuc (1),
hop chit duoc mé ta trong tai lidu patent 2, vi du 44, hodc chit dong phan ddi
anh ctia n6, hodc mudi ctia no, hodc solvat ctia né dé san xuat thube trc ché su
biéu hién ARN thong tin cia HMG-CoA reductaza, thudc @c ché su téng hop
HMG-CoA reductaza, hoic thudc dé phong va/hodc didu tri bénh do su biéu
hién ARN théng tin cia HMG-CoA reductaza giy ra; va hop chét raxemat c6
cong thuc (I), hop chit dugc md ta trong tai liéu patent 2, vi du 44, hodc chét
déng phéan dbi anh cua nd, hodc mudi cua no, hoac solvat cua n6 dung lam hoat
chét trong thude e ché sy bidu hién ARN thong tin cuia HMG-CoA reductaza,
thudc e ché sy tdng hop HMG-CoA reductaza, hodc thube phong va/hoic diéu

tri bénh do su biéu hién ARN thong tin cia HMG-CoA reductaza géy ra.

-11-
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Sang ché cling mé ta phuong phap e ché su biéu hién ARN théng tin
ctia PCSK9 & dong vat c6 vii bao gdm ca ngudi trong co thé, trong dé phuong
phép nay bao gém budc cho dong vat cd v bao gém ca ngudi st dung mot
lugng hitu hiéu hop chét ddng phan-(S) cé cong thic (III), hodc mudi cia nd,
hodc solvat ciia no; phuong phap lam gidm luong protein PCSK9 & dong vét c6
v bao gébm ca ngudi in vivo, trong d6 phuong phap ndy bao gdém budc cho
dong vat c6 via bao gém ca ngudi sir dung mot lugng hitu hiéu hop chét dong
phan-(S) c6 cong thirc (III), hozic mubi ctia né, hoic solvat ciia nd; phuong phép
trc ché sy tong hop protein PCSK9 & dong vat c6 v bao gdm ca ngudi in vivo,
trong d6 phuong phap nay bao gdm budc cho dong vat ¢ vii bao gdm ca ngudi
st dung mét lwgng hiru hiu hop chét dong phan-(S) c6 cong thirc (III), hoic
mudi ctia né, hodc solvat cia nd; phuong phép 1am ting luong thu thé LDL &
dong vat c6 via bao gdm ca ngudi in vivo, trong d6 phuong phap nay bao gdm
budc cho dong vat cd v bao gém ca nguoi s dung mot luong hitu hi€u hop
chét déng phan-(S) ¢ cong thirc (II1), hodc mudi cua nd, hodc solvat ctia nd; va
phuong phép lam giam luong LDL trong mau & dong vét c¢6 vi bao gdm ca
ngudi in vivo, trong d6 phuong phap nay bao gébm bude cho dong vat cé vu bao
gbm ca ngudi sir dung mét lwong hitu hiéu hop chét dong phan-(S) ¢6 cong thirc
(IIT), hozc mubi ctia né, hodc solvat cua nd.

Sang ché cling mé ta phuong phéap phong va/hodc diéu tri bénh do tinh
trang lugng cholesterol LDL trong mau cao gdy nén & dong vat c6 v bao gém
c& nguoi, trong d6 phwong phap nay bao gdm budc cho dong vat co v bao gdm
c& ngudi st dung mot lugng hitu hiéu hop chét ddng phan-(S) co cong thue (I11),

hodc muoi cia no, hodc solvat cia no.

-12-
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Sang ché con mé ta phwong phép phong va/hodc diéu tri bénh cé lién
quan dén PC & dong vat ¢ vi bao gdm ca ngudi, trong d6 phwong phép nay bao
gém budc cho dong vat cé va bao gém ca nguodi st dung mot lugng hitu hiéu
hop chét dong phan-(S) c¢6 cong thire (III), hodc mudi ctia nd, hodc solvat clia né.

Sang ché con dé xuit phuong phap tic ché su biéu hién ARN thong tin
ctia HMG-CoA reductaza & dong vat c6 vi bao gdbm ca ngudi in vivo, trong dé
phuong phép ndy bao gdm budc cho dong vét ¢ via bao gdm ca ngudi st dung
mot lwong hiru hiéu hop chat raxemat c6 cong thtrc (I), hop chat dugc mé ta
trong tai li€u patent 2, vi du 44, hoac chét déng phan dbi anh cua né, hoic mudi
ciia n6, hodc solvat ctia néd; phuong phép tc ché su tong hop HMG-CoA
reductaza & dong vat c6 v bao gdbm ca ngudi in vivo, trong dé phuong phap nay
bao gébm budc cho dong vét cb vi bao gdbm ca ngudi sit dung mot lugng hitu
hiéu hop chit raxemat (D), hop chit dugc mé ta trong tai liéu patent 2, vi du 44,
hodc chét déng phéan dbi anh cua no, hoac mudi cda nd, hoac solvat cua no;
phuong phép phong va/hodc didu tri bénh do su biéu hién ARN théng tin cia
HMG-CoA reductaza gy nén, trong d6 phuong phap nay bao gdm budc cho
dong vét c6 via bao gdm ca ngudi st dung mét lwong hiru hidu hop chét raxemat
c6 cong thuce (1), hop chit dugec mé ta trong tai liéu patent 2, vi du 44, hoac chét
déng phan dbi anh cta no, hodc mudi ctia nd, hodc solvat ctia né.

Sang ché ciing dé xut phuong phap didu ché hop chét dong phan-(S) c6
cong thue (II1) va/hodc hop chat dong phan-(R) c¢6 cong thirc (II) & dang gin
nhu tinh khiét v& mat quang hoc.

Mic du tai liéu patent 2 mo ta phuong phép didu ché hop chét raxemat

c6 cong thire (I), nhung rat khé dé diéu ché hop chét ddng phan-(S) c6 cong thirc
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(IIT) hozc hop chét dong phan-(R) c6 cong thire (I) & dang gan nhu tinh khiét vé
mat quang hoc nhu dugc md ta dudi day.

Cu thé 13, theo quan diém chung, d& biét ring hop chét gan nhu tinh
khiét vé mat quang hoc c6 thé dugc didu ché bang cach téng hop raxemat, va
sau d6 phan giai v& mit quang hoc raxemat nhd ¢t khong ddi xing.

Tuy nhién, trong qua trinh phan giai vé mit quang hoc nho c6t khong ddi
xtng, d6i luc rat kho dé dua ra céc diéu kién phén giai déi véi loai hop chét nhét
dinh, va qua trinh nay khéng thich hop vdi qué trinh téng hop & quy mé cong
nghiép. Thuc té, da nhan thiy ring viéc dua ra cac didu kién phéan giai vé mat
quang hoc nhd cot khong ddi xtmg dé didu ché hop chit déng phan-(S) gan nhu
tinh khiét vé& mat quang hoc hodc hop chit dong phan (R) c¢6 cong thire (II) 1a rat
kho. Cu thé 13, da thir phan doan mdi chit déng phan déi anh tir hop chét
raxemat c6 cong thirc (I) duge diéu ché theo phwong phép duoc mo ta trong tai
liéu patent 2, vi du 45 d&”)ng thoi thay dbi cac diéu kién khac nhau theo ting
truong hop nhu loai cot khong ddi xung (vi du, CHIRALCEL OD-H,
CHIRALCEL OJ-H, va cét tuong tu), loai dung mdéi dung lam pha dong (vi du,
hén hop MeOH/TFA, hén hop EtOH/TFA, va hdn hop tuong tu), va tbc do dong
clia pha dong. Tuy nhién, qué trinh phan gidi van khong thanh cong trong hau
hét tat ca cac diéu kién dugc ap dung. Trong c4c truong hop nay, nhan thiy ring
mdi chat dong phan ddi anh dugc phan tach thanh cong trong cac diéu kién duogc
mb ta trong vi du 1-1 ma s& dugc dé cép sau. Tuy nhién, ciing nhan thdy rang
san pham phén huy (hop chit este etyl) duge tao thanh trong cac didu kién néu
trén.

Tai liéu patent 2 ciing mé ta rang hop chét raxemat ¢ cong thuc (I) co
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thé dugc didu ché bang phuong phap bao gdm cac budc lién hop hop chét trung
gian ¢ cong thirc (a) va hop chit raxemat benzyl bromua c6 céng thic (b) khi
c6 mit bazo, thuy phan nhém este ctia hop chit thu duoc ¢é cong thic (c) dé
didu ché hop chét c6 cong thie (d), va cudi cing oxy héa nguyén tir luu huynh
ctia hop chét c6 cong thirc (d) theo so db 1 néu dudi day.

So dd 1

[cong thirc 4]

Br

~a~_0O~
SN & Ay
N”"NH F4C CF, AN J\QCF

F
30\@5 (b) F3C. : \)
/\
N NaH, DMF-THF N~ CFa
(a) O"'f/cozEt KO-f,,,/c:ozEt

(c)

S
NN
Dung dich nuéc NaOH 2N F3C\©\) TaClg, 30% H,0,
EtOH N CFs iPrOH

K(j"///CO2H
(d)

O
S/\/
fx
F3C\©\)
N~ CFs

(1)
Lién quan dén so dd 1, céc tac gia sang ché da cb ging tao ra hop chét

dong phan-(S) c¢6 cong thirc (III) hodc hop chat ddng phan (R) ¢6 cong thic (I1)
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gin nhu tinh khiét v& mat quang hoc biang cach sa dung 1-[3,5-
bis(triflometyl)phenyl]-1-metansulfonyloxyetan quay quang thay vi hop chét
raxemat benzyl bromua cé cong thac (b). Tuy nhién, phan ung tach 1-[3,5-
bis(triflometyl)phenyl]-1-metansulfonyloxyetan uu tién xay ra, va hop chét dich
khéng duoc téng hop thanh cong,

Ngoai ra, quy trinh diéu ché con dugc thuc hién béng cach st dung chét
benzyl hda quay quang c6 nhém roi chuyén nhu nhém toluensulfonyl, nhom
clometansulfonyl, hodc nhém 2,4,6-triisopropylbenzensulfonyl thay vi nhom
metansulfonyl. Tuy nhién, hop chit dong phan-(S) c6 céng thirc (III) hodc hop
chét déng phan (R) c6 cong thire (II) gdn nhu tinh khiét vé mit quang hoc khéng
dugc téng hop thanh cong nhu trong truong hop st dung 1-[3,5-
bis(triflometyl)phenyl]-1-metansulfonyloxyetan.

Néu hop chét benzyl bromua c6 cong thirc (b) duge st dung, thi viéc dua
nhém [3,5-bis(triflometyl)phenyl]-1-etyl vao nguyén tit nito clia hop chét trung
gian c6 cong thic (a) ludn ludn duge thuc hién thanh cong. Do d6, c6 thé tong
hop dugc hop chit déng phan-(S) ¢6 cong thirc (III) hodc hop chit ddng phan
(R) c6 cong thic (I) gan nhu tinh khiét vé mat quang hoc bing cach st dung
hop chét benzyl bromua quay quang thay vi hop chét raxemat benzyl bromua c6
cong thuc (b).

Tuy nhién, nhin chung d& biét ring, trong phan tmg thé 4i nhan ion
bromua bi loai, ion bromua dugc tong hop bang phan tmg v6i benzyl bromua
trong hé phan Ung, va phan Ung raxemic hoa xay ra. Ngoai ra, ndi chung ciing
da biét rang, trong phan ung thé 4i nhan & vi tri benzyl, phan tng thé kiéu SN1

cling x4y ra canh tranh do su 6n dinh ctia cation benzyl, va do d6 phan ung
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raxemic hoa xay ra mot phan.

Pbi v6i hop chat cé do tinh khiét v& mat quang hoc vira phai thu duoc
nho d6 tinh khiét vé& mat quang hoc giam do phan tmg raxemic héa mét phan
(trong ban mé ta, "hop chit c6 do tinh khiét vé mit quang hoc vira phai" c6
nghia 1a hop chét c¢6 dé tinh khiét vé mit quang hoc khong dudi 10% lugng du
chét ddng phén d6i anh (enantiomeric excess-ee) va thap hon 90%ee, t6t hon 1a
ndm trong khoéang tir 20 dén 80%ee, va t6t nhit 14 ndm trong khoang tir 40 dén
70%ee, va hop chit c6 dd tinh khiét v& mat quang hoc vira phai cling c6 thé
duge dung dé chi 1 “hop chit ban bat dbi xing”. Ngoai ra, nhu d6i véi hop chat
ban bit dbi xtmg, néu hop chét, trong d6 nguyén tir cacbon khéng dbi xtng
dugc danh ddu bing * trong ciu trac riéng phin duoc thé hién dudi day dudi
dang c4u hinh S, ¢6 mit véi luong 16n hon so véi hop chit dudi dang cu hinh R,
thi hop chét nay dic biét duoc dung dé chi 13 "hop chét ban bat dbi xing giau
chit ddng phan (S)". Trong khi do6, nhu d6i véi hop chat ban bat dbi xtmg, néu
hop chit trong d6 nguyén tir cacbon khong d6i xtmg duoc danh déu * & dang
cAu hinh R ¢6 mit véi lwong 16n hon so véi hop chit & dang cAu hinh S, thi hop
chit nay dac biét duoc dung dé chi 1a "hop chat ban bat d6i xtmg gidu chét dong
phan (R)".),

[cOong thuc 5]

CF3
da duogc biét rang do tinh khiét v& mit quang hoc cia nd co thé dugc ting 1én

bang cach wu tién két tinh mot trong s6 cac chat dong phan dbi anh.
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Tuy nhién, theo nghién ctru clia céc tac gia sang ché, qua trinh két tinh
khéng xay ra trong trudng hop hop chéit raxemat c6 cong thire (I) hodc dan xuét
este etyl cda nd, va do tinh khiét vé mit quang hoc ciia n6 khdng dugce lam tang
1én thanh c6ng bing qua trinh I;ét tinh dugc uu tién.

Trong cac trudng hop nhu duoc mé ta trén déy, cac tic gia sang ché da
chuyén hoa axit carboxylic ctia hop chét raxemat cé cong thic (I) thanh este
benzyl, va nhan thiy rang hop chét este benzyl thu dugc duoc phan tach thanh
cong dudi dang tinh thé chira raxemat 1a thanh phén chinh.

Sau d6, bang cach didu ché hop chét ban bat d6i ximg c¢6 cong thirc (IV)
ctia hop chét este arylalkyl hodc heteroarylalkyl, va sau d6 két tinh céc tinh thé
c6 d6 tinh khiét vé mat quang hoc thip chita chil yéu thanh phan raxemat (duéi
day ciing duoc dung dé chi 14 "tinh thé giau raxemat") va loai b6 cac tinh thé dé
thu duoc hop chét este arylalkyl hozic heteroarylalkyl c6 céng thic (V) hoic (V')
c¢6 do tinh khiét vé mit quang hoc cao, va sau d6 bang cach st dung hop chét co
cong thirc (V) hodc (V') 1am nguyén lidu ban dau nhu dugc thé hién trong so do
2 néu dudi day, cac tac gia sang ché dd diéu ché thanh céng chét déng phan dbi
anh mong mudn ctia hop chat raxemat c6 cong thirc (I) (hop chit déng phén (S)
c6 cong thirc (IIT) hodc hop chat dong phan (R) c6 cong thirc (II)) & dang gan
nhu tinh khiét v& mat quang hoc.

So d6 2

[Cong thuc 6]
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~ /\/O
7S CF;
F3C = Két tinh uu tién raxemat
N/\ CF3 -
=,/ C02-(CHz)n-R
Hop chit ban bat dbi ximg (IV)
~ /\/O S /\/O
CF,
F3C F3C : J /\©/ Loai b céc tinh thé giau raxemat
N~ CF3 hodc N~ CF,
-, CO2-(CHy)N-R ., _CO--(CH-)n-
AUz 2 , vy n-R
Chét ddng phan déi anh c6 db tinh khiét v& mat quang
hoc cao (dung dich céi)
+
Tinh thé giau raxemat

*

CF3 CF,

F3C F3C\|©ﬁ U

-_ N~ CF, hoac N~ CF;
KO"///COZH KO"/,/CCDQH

() ay

(trong so d6 nay, R 1a nhom Ce.yo aryl, ma cé thé c6 phan tir thé, hodc nhém
heteroaryl c6 tlir 5 dén 10 canh ma c6 thé c6 phén tir thé, va n 1a mét sé nguyén
nim trong khoang tir 1 dén 6.)

Sang ché dé xuét phuong phap diéu ché hop chét ddng phan-(S) c¢6 cong
thirc (III) hodc hop chat ddng phan (R) c6 cong thire (II) gan nhu tinh khiét vé
mat quang hoc, hodc mudi cta no, hodc solvat cia no, ma bao gém budc loai bo
céc tinh thé giau raxemat tir hop chét ban bét dbi xtng ctia hop chit c6 cong
thirc chung (IV) duéi day:

[Cong thirc 7]
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\/\/O

// \\

/\ CF3
,,/COZ (CH2)n-R
(V)

(trong cong thirc nay, R 1a nhéom Cq_ o aryl ma cé thé c6 phr:in tir thé, hodc nhém
heteroaryl c6 tir 5 dén 10 canh ma c6 thé c6 phan tir thé, va n 1a mét sb nguyén
nim trong khoang tir 1 dén 6) bang cach két tinh wu tién trong dung méi dé thu
duoc hop chat gn nhu tinh khiét v& mit quang hoc c6 cong thirc chung (V)
hodc (V') duéi day:

[Cong thirc 8]

// \\ // \\

/\ CF3 hoaC Cﬁ/\ CF3
K(jw,,/COz-(CHz)n-R K(j-',,,/COz-(CHz)n-R

(V) (V")
(trong céc cong thirc ndy, R va n c6 nghia gidng nhu d3 néu trong cong thirc
chung (IV)).

Bing phuong phap néu trén, néu hop chét cé cong thirc chung (IV) la
hop chét ban bat d6i xting giau chat ddng phan (S), thi hop chit ddng phan-(S)
c¢6 cong thirc (II1) c6 thé duoc didu ché, va néu hop chét c6 cong thirc chung
(IV) 14 hop chat ban bét dbi xtng giau chit ddng phan (R), thi hop chét ddng
phan (R) c6 cong thire (IT) c6 thé duge didu ché.

Sang ché con dé xuét phuong phap néu trén, trong dé phuong phéap nay
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bao gdm budc loai nhom -(CH,),-R ra khoi hop chat ¢o cong thic chung (V)
hoac (V").

Sang ché con dé xuét:
(A) phuong phép néu trén, trong d6 phwong phap nay con bao gdm budc cho
hop chét ban bét dbi ximg cta hop chét c6 cong thire chung (V1) dudi day:

[Cong thic 9]
S/\/O\[\/\
/k

/\ CF,
KO.,,,/ _CO,~(CHy)y-R
(V1)

(trong cong thirc nay, R va n c6 nghia gidng nhu di néu trong cong thirc chung
(IV)) phan Gmg véi chat oxy hoéa trong dung méi dé didu ché hop chét ban bt
d6i xtmg ctia hop chat ¢é cong thirc chung (IV);
(B) phuong phép (A) néu trén, trong d6 phuong phap nay con bao gém budc
cho hop chat ban bat dbi xtng ctia hop chét c¢6 cong thire (VII) dudi day:

[Cong thuc 10]
S/\/O\E\
k

/\ CF3

’ /,/C02

(VII)

phan tmg véi hop chét ¢ cong thire chung (VIII) dudi day:
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[Cong thtc 11]

R-(CH;),-OH (VIII)
(trong cong thirc ndy, R va n ¢6 nghia gidng nhu dd néu trong cong thirc chung
(IV)) trong dung méi khi c6 mit chit xic tac dé didu ché hop chét ban bat déi
xung ctia hop chét c6 coéng thirc chung (VI);
(C) phuong phéap (B) néu trén, trong d6 phuong phap nay con bao gdm budc
thiy phan hop chit ban bat dbi xtng cta hop chét c6 cong thirc chung (IX) dudi
day:

[Cong thuc 12]
S/\/O\(\
)\

/\ CF3
kO _CO,R!
(1X)
(trong cbng thirc ndy, R'1a nhém C, alkyl) trong dung méi khi c6 mat bazo dé
diéu ché hop chét ban bat d6i ximg ctia hop chat c¢6 cong thic (VII); va
(D) phuong phép (C) néu trén, trong d6 phuong phép niy con bao gébm budc
cho hop chét ¢ cong thirc chung (X) hodc (X') dudi day:

[Cong thirc 13]

x*\\\ X*

FsC CF F4C CF,4

3

(X) (X")

(trong cong thirc nay, X 1a nguyén tir halogen), va hop chét ¢ cong thirc chung
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(XT) duoi day:

[Cong thuc 14]
\s/\/o\fN
N/)\NH
Fsc\d
N7
k@ _COyR!

(XI')
(trong cbng thirc ndy, R' c6 nghia giéng nhu d4 néu trong cong thirc chung (IX))
phén g trong dung méi khi c6 mit bazo dé didu ché hop chét ban bét déi xtng
ctia hop chét c6 cong thirc chung (IX).

Sang ché cling d& xuit, phuong phap (D) néu trén, trong d6 phuong phép
ndy con bao gdm budc halogen hoa hop chat  1-[3,5-
bis(triflometyl)phenyl]etanol quay quang khi c6 mit chat halogen hoa dé diéu
ché hop chét ¢6 cong thirc chung (X) hodc (X).

Theo méot khia canh khéac, sang ché dé xuét hop chét c6 cong thuc chung
(IV) néu trén, hoac mudi ctia nd, hoic solvat ciia no. Hop cht, trong do R la
phenyl, vanla I, mudi cia no, hodc solvat cia né 1a mot phuong an duwoc wu
tién theo sang ché.

Sang ché con d& xudt hop chit gin nhu tinh khiét vé& mat quang hoc cé
cong thirc chung (V) hodc (V') néu trén, hoic mubi cua nd, hodc solvat ctia né.
Hop chét, trong do R 1a phenyl, van Ia 1, hodc mudi cla nd, hoac solvat cua nd

12 mot phuong an duge wu tién theo sang ché.

Hop chat ddng phan-(S) c6 cong thirc (III) ¢6 tac dung lam giam luong
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protein PCSK9 va tac dung lam ting lwong thu thé LDL t5t hon, va c6 tac dung
lam giam luong cholesterol LDL trong mau t6t hon. Do d6, hop chét nay 14 hiru
dung lam, vi dy, hoat chét ctia thubc dé lam giam luong cholesterol LDL trong
mau, va tdc dung tuong tu.

Hon thé nita, hop chét ddng phan-(S) c6 cong thire (II) ciing hitu dung
lam hoat chat cia thubc dé phong va/hodc diéu tri bénh c6 lién quan dén PC, cu
thé hon 13, bénh ung thu, bénh béo phi, bénh déi thao duong, bénh Alzheimer,
hodc bénh truyén nhiém do virut.

Hon thé nita, theo phuong phap diéu ché theo sang ché, chit ddng phan
d6i anh mong mudn ctia hop chit raxemat c6 cong thirc (I) (hop chit ddng phan
(S) co cong thire (III) hodc hop chit dong phan (R) c6 cdng thic (I1)) cb thé
duoc didu ché thuan loi & dang gan nhu tinh khiét vé mat quang hoc. Vi du, tét
hon 1a phuwong phap nay c6 thé duge st dung lam phuong phép diéu ché hop
chét dong phan-(S) c6 cong thirc (III) gan nhu tinh khiét vé& mat quang hoc, ma
hiru dung 1am hoat chét ctia thude, hoic phuwong phép tuong tu.

MO ta chi tiét sang ché
Phurong thikc thuc hién sdng ché

Trong ban mo ta nay, thuat ngit "gan nhu tinh khiét v& mat quang hoc"
c6 nghia 1a d6 tinh khiét vé mat quang hoc cua hop chét 1a 90%ee hoac cao hon,
t6t hon 14 nam trong khoang tir 95 dén 100%ee, ot nhét 1a nim trong khoang tur
97 dén 100%ee.

Do d, vi du "hop chat axit (S)-trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-

yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl } axetic
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2 <

géan nhu tinh khiét v& mit quang hoc”, “chit déng phan d6i anh quay trai cua
axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[ 2-
(metylsulfonyl)etoxy]pyrimidin-2-yl}amino)metyl]-4-
(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl }axetic gan nhu tinh khiét vé
mit quang hoc” va “hop chit dong phan-(S) c6 coéng thirc (III) gin nhu tinh
khiét v& mit quang hoc” c6 nghia 1a hop chit dong phan-(S) c6 cong thuc (III)
c6 do tinh khiét vé mit quang hoc 1a 90%ee hodc cao hon, tét hon 1a ¢6 do tinh
khiét v& mat quang hoc nam trong khoang tir 95 dén 100%ee, tét nhit 1a ndm
trong khoang tir 97 dén 100%ee.

Theo sang ché, t6t hon néu dd tinh khiét vé& mit quang hoc cua hop chét
ddng phan-(S) c6 cong thirc (III) 1a 98%ee hodc cao hon, tot nhét 1a 99%ee hoic
cao hon, nhu dugc xac dinh trong cac diéu kién phén tich HPLC khong dbi xung
dugc md ta trong vi du 1-1 néu duoi ddy, tir quan diém thu dugc tac dung lam
giam luong protein PCSK9 va/hodc tic dung lam ting luong thu thé LDL tét.
Néu dat duoc d6 tinh khiét vé mit quang hoc néu trén, thi hop chét ddng phén-
(S) c¢6 cong thirc (TII) hau nhu khong chira chit déng phan déi anh khéc (hop
chét dong phan (R) ¢ cong thuc (I1)).

Trong ban mo6 t4 nay, thuat nglt "nhém C,¢ alkyl" c6 nghia la nhém alkyl
mach théng hodc mach nhanh c¢6 tir 1 dén 6 nguyén tir cacbon, va vi du v& nhém
nay bao gbém, vi du, nhém metyl, nhém etyl, nhdm n-propyl, nhom isopropyl,
nhom n-butyl, nhém isobutyl, nhém sec-butyl, nhém tert-butyl, nhom n-pentyl,
nhom isopentyl, nhém neopentyl, nhém n-hexyl, nhom isohexyl, va nhom twong
tu.

Trong ban md ta nay, goc "Ce 1o aryl" cua "nhém Cq ;o aryl ma c6 thé co
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phan tir thé" c6 nghia 1a nhém hydrocacbon thom c6 tir 6 dén 10 nguyén tir
cacbon, vi du vé& cdc nhém nay bao gdm, vi du, nhém phenyl, nhém naphtyl,
nhom azulenyl, va nhom tuong tu.

Trong ban md ta nay, gdc "heteroaryl c6 tir 5 &n 10 canh" ciia "nhém
heteroaryl c6 tir 5 d&én 10 canh ma c6 thé cé phan tir thé" c6 nghia l1a nhém di
vong thom loai vong mét vong c6 tir 5 dén 10 canh, da vong hodc vong ngung tu
chtra tir 1 dén 4 nguyén tir khéc loai duoc chon tir nguyén tir oxy, nguyén tir luu
huynh va nguyén tir nito 13m nguyén ti ciu tao vong. Vi du vé& nhém nay bao
gdém, vi du, nhém furyl, nhém thienyl, nhém pyrolyl, nhém oxazolyl, nhom
isoxazolyl, nhém thiazolyl, nhom isothiazolyl, nhém imidazolyl, nhom
pyrazolyl, nhom oxadiazolyl, nhém thiadiazolyl, nhém triazolyl, nhom tetrazolyl,
nhém pyridyl, nhéom pyrimidyl, nhéom pyrazinyl, nhém pyridazinyl, nhom
benzofuranyl, nhom isobenzofuranyl, nhom benzothienyl, nhém indolyl, nhém
isoindolyl, nhom indazolyl, nhém benzimidazolyl, nhom benzoxazolyl, nhom
benzisoxazolyl, nhoém benzothiazolyl, nhom benzisothiazolyl, nhom
benzoxadiazolyl, nhom benzothiadiazolyl, nhém benzotriazolyl, nhém quinolyl,
nhém isoquinolyl, nhom xinnolinyl, nhém quinazolinyl, nhém quinoxalinyl,
nhom phthalazinyl, nhdm naphtyridinyl, nhém purinyl, nhém pteridinyl, nhom
furopyridyl, nhém thienopyridyl, nhém pyrolopyridyl, nhdm oxazolopyridyl,
nhém thiazolopyridyl, nhom imidazopyridyl, va nhém tuong tu.

Trong ban mé ta ndy, vi du vé phan tir thé ctia "nhém Cq o aryl ma co thé
co phﬁn tr thé", va "nhom heteroaryl co tur 5 dén 10 canh ma c6 thé co phﬁn tur
thé" bao gbm, vi dy, nguyén tir halogen, nhdm carboxyl, nhém carbamoyl, nhom

sulfonyl, nhém sulfamoyl, nhém nitro, v nhém twong tu. S6 phan tir thé ndm
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trong khoang tir 1 dén s6 c6 thé thé t6i da, va néi chung cac nhém c6 thé co tir 1
dén 5 phan tir thé. Nguyén tir bit ky trong sb cac nguyén tir flo, nguyén tir clo,
nguyén tir brom, va nguyén tir iot ¢ thé dugc str dung lam nguyén tir halogen.

Trong céc cong thirc chung, t6t hon 1a nhém Cg. o aryl ma c6 thé c6 phan
tt thé 13 R 12 nhom phenyl.

Trong céac cong thirc chung, t5t hon 13 s6 nguyénn 1a 1.

Trong céc cong thirc chung, tSt hon 14, nhém Ci alkyl nhu R! 1a nhom
Cy.4 alkyl, tdt hon nita 1a nhém etyl.

Trong cac cdng thic chung, t6t hon 13 nguyén tir halogen nhu X la
nguyén tir clo hoic nguyén tir brom, t6t hon 1a nguyén tir brom.

Theo sang ché, vi du v& mubi ctia mdi hop chét (vi du, hop chét dong
phan-(S) c6 cong thire (IIT), hop chét cé cong thirc chung (IV), hop chét c6 cong
thirc chung (V), hop chit c6 cong thirc chung (V'), va hop chét twong tw) bao
gém, vi du, mudi cOng axit, mudi cong bazo, va mubi tuong tu, va mudi nay dac
biét khong bi gidi han mién 1a mubi duge dung dugc st dung. Cu thé 13, vi du vé
mubi cong axit bao gdm mudi cdng axit véi axit vd co nhu hydroclorua,
hydrobromua, hydroiodua, sulfat, nitrat, va phosphat; va mubi cong axit véi axit
hiu co nhu benzoat, metansulfonat, etansulfonat, benzensulfonat, p-
toluensulfonat, maleat, fumarat, tartrat, xitrat, va axetat. Vi du vé cac mudi cong
bazo bao gém mudi cOng bazo vai kim loai nhu mudi natri, mudi kali, mubi lithi,
mudi canxi va mudi magie; cac mudi véi amin nhu amoniac, trimetylamin,
trietylamin, pyridin, colidin, va lutidin; mudi cong bazo vadi bazo hitu co nhu
lysin va arginin, va mudi tuong tu.

Theo sang che, vi du vé dung mdi tao solvat ctia mdi hop chat (vi du,
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hop chét ddng phan-(S) c6 cong thic (IIT), hop chét ¢o coéng thirc chung (IV),
hop chét c6 cong thirc chung (V), hop chit ¢6 cong thirc chung (V'), va hop chét
tuong tr) hodc mudi ctia né bao gdm nude va dung madi hiru co chép nhan duge
vé mit sinh ly, vi du, etanol, hexan, etyl axetat, va dung méi tuong tu, nhung
khéng chi giéi han & cac vi du nay. Vi du vé hoat chét cta thudc theo sang ché
bao gém, vi dy, hydrat va hoat chét tuong tu, nhung khong chi gidi han & cac vi
du nay.

Vi du vé phuong phép diéu ché hop chit déng phan-(S) c6 cong thirc
(IIT) gan nhu tinh khiét v& mat quang hoc theo sang ché dugc thé hién trong so
d6 3 duoc néu dudi day, va vi du vé phuong phap diéu ché hop chit ddng phéan
(R) gan nhu tinh khiét vé mit quang hoc ¢ cong thirc (II) theo sang ché dugc
thé hién trong so dd 4 néu dudi day (trong céc so do dudi day, R, R', X, va n c6
nghia nhu néu trén).
So d6 3

[Cong thuc 15]
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Bu6c nay 1a dé cho amin c¢6 cong thic (XI) phan tng voi benzyl
halogenua quay quang c6 cong thic (X) hodc (X') khi ¢6 mit bazo dé diéu ché
hop chét ban bat dbi xing c6 cong thirc (IX). Hop chit ¢ cong thire (X) hodc
(X') ¢6 thé dugc str dung véi luong ndm trong khoang tir 1,0 dén 3,0 duong
lugng mol, t5t hon 1a ndm trong khoang tir 1,5 dén 2,5 duong lugng mol, dua
trén hop chét c6 cong thire (XI).

Amin cé cong thirc (XI) 12 hop chat da biét, va phuong phap diéu ché
hop chét nay dugc mé ta trong tai liéu patent 2 chang han.

Phan tmg nay cé thé duoc thuc hién trong dung méi khi c6 mit bazo.
Dung moi nay dac biét khong bi gidi han. Vi du, N,N-dimetylformamit, N-
metylpyrolidon, dimetyl sulfoxit, dioxan, tetrahydrofuran, axetonitril,
propionitril, va hgp chét tuong tu co thé duoc su dung mot minh hoic két hop.
Vi du duge wu tién vé dung méi bao gdm tetrahydrofuran, N,N-dimetylformamit,
va dung mdi két hop ciia chiing. Thé tich cia dung méi dic biét khong bi gidi
han. Dung méi c6 thé duoc sir dung véi lugng gip tir 2 d&én 20 14n (thé tich/trong
lwong), t6t hon 14 véi lugng gép tir 5 dén 12 14n (thé tich/trong luong), tot hon 1a
v6i lugng gép tir 7 dén 10 1an (thé tich/trong luong), so v6i hop chét (XI).

Bazo nay dic biét khong bi gidi han. Vi dy, hydrua kim loai kiém hydrua
nhu lithi hydrua, natri hydrua, va kali hydrua; cac kim loai kiém nhu lithi kim
loai, natri kim loai, va kali kim loai; cic hydroxit kim loai kiém nhu lithi
hydroxit, natri hydroxit, va kali hydroxit; cac cacbonat kim loai kiém nhu lithi
cacbonat, natri cacbonat, kali cacbonat, va xesi cacbonat; cac amit kim loai kiém
nhu lithi diisopropylamit, natri diisopropylamit, kali diisopropylamit, lithi

hexametyldisilazit, natri hexametyldisilazit, va kali hexametyldisilazit; alkoxy
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ctia kim loai kiém nhu t-butoxynatri, va t-butoxykali; va cac hop chét lithi hitu
co nhu n-butyllithi, s-butyllithi, va t-butyllithi c6 thé duoc su dung. Vi du duogc
wu tién vé bazo nay bao gém hydrua kim loai kiém, va vi du duoc vu tién hon la
natri hydrua. Bazo nay c6 thé duoc sir dung vé6i luong nam trong khoang tir 1,0
dén 5,0 duong luong mol, tét hon 13 véi lvgng nidm trong khoang tir 2,0 dén 4,0
duong luong mol, dua trén hop chét c6 cong thire (XI).

Nhiét do phan Gng thuong nim trong khoang tir -80 dén 100°C, t6t hon
12 ndm trong khoang tir -30 dén 50°C, tét hon nita 14 ndm trong khoéang tir -20
dén 5°C. Thoi gian phan tng thudng 13 tir 5 phit dén 48 gio, tét hon nita 12 nim
trong khoang tir 30 phut dén 24 gid, tét hon nita 13 ndm trong khoang tir 3 dén 8
gio. Trong phan Gmg nay, t6t hon 14 str dung benzyl halogenua gin nhu tinh khiét
vé mit quang hoc c6 cong thire (X) hodc (X). Bing phan tng nay, phan ung
raxemic héa xay ra mét phan, va hop chét ban bét déi ximg co cong thuc (IX)
duogc thu nhan. Hop chét ban bat ddi xing nay c6 cong thire (IX) c¢6 thé duge sir
dung trong budc tiép theo ma khéng qua mét budce xir ly nao. Do tinh khiét vé
mat quang hoc vé co ban duoc duy tri trong subt budc B dén D, va hop chét ban
bat dbi xtmg c6 cong thirc (IV) ¢6 do tinh khiét vé mat quang hoc tuong duong
v6i do tinh khiét v& mit quang hoc cia hop chét ban bét d6i xtng c6 cong thuc
(IX) c6 thé thu duge. Theo nghién ctru cia cac tac gia sang ché, ngay ca khi
phan Ung véi benzyl halogenua quay quang c6 cong thire (X) hodc (X') duoc
thuc hién trong budc nay bang cach sir dung amin ¢6 céng thirc (XT) trong d6é R’
1a nhém benzyl, thi hop chat ban bét déi xting c6 cong thirc (IX) lam hop chét
muc ti€u khoéng duoc thu nhéan vdi hiéu suét thoda man, nhung néu nhém Cis

alkyl dugc st dung lam R', thi hop chét ban bét ddi xtmg ¢ cong thirc (IX)
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mong mudn c6 thé thu duge véi hidu suét da.
<Budc B>

Budc nay 1a dé thuy phan hop chét ban bat di xing c6 cong thirc (IX)
dé diéu ché hop chét ban bét dbi xtng c6 cong thirc (VII).

Phéan Ung nay dugc thuc hién trong dung moi khi c¢6 mét bazo. Mic du,
dung moi khong bi gidi han cu thé, vi dy, rugu nhu metanol, etanol, propanol,
isopropanol, va tert-butanol, axetonitril, tetrahydrofuran, dimetyl sulfoxit, N,N-
dimetylformamit, N-metylpyrolidon, dioxan, nudc, va dung méi tuwong tu c¢é thé
duge st dung modt minh hozc két hop. Vi du duge wu tién vé dung mdi bao gdém
hdn hop gém ruou va nudc, va vi du duge wu tién hon vé dung moi bao gém
hén hop gdm etanol va nudc. Mic du, thé tich ciia dung moéi khong bi gidi han
cu thé, nhung dung méi ¢ thé dugc st dung véi lugng gip tir 10 dén 100 lan
(thé tich/trong lugng), tot hon 1a véi lwong gép tir 20 dén 50 14n (thé tich/trong
luong), tot hon nita 1a v6i lugng gép tir 30 dén 40 14n (thé tich/trong luong), dua
trén hop chit c6 cong thirc (IX).

Bazo khong bi gidi han cu thé. Vi du, hydroxit kim loai kiém nhu lithi
hydroxit, natri hydroxit, va kali hydroxit; cdc cacbonat kim loai kiém nhu lithi
cacbonat, natri cacbonat, kali cacbonat, va xesi cacbonat; amoni hydroxit bic
bbén nhu tetrametylamoni hydroxit, tetraetylamoni hydroxit, tetrapropylamoni
hydroxit, tetrabutylamoni hydroxit, va benzyltrimetylamoni hydroxit (Triton B),
va hydroxit tuong tu co thé dugc st dung. Vi du vé bazo dugc uu tién bao gém
hydroxit kim loai kiém, va vi du duoc wu tién hon bao gbm natri hydroxit. Tt
hon néu bazo nay dugc st dung véi luong nam trong khoang tir 1,0 dén 5,0

duong lugng mol, tdt hon nita 1a véi lugng nim trong khoang tur 2,0 dén 3.0
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duong lugng mol, dua trén hop chét co cong thic (IX).

Nhiét d6 phan tng thudong nam trong khoang tir 0 dém 100°C, tét hon 14
nam trong khoang tir 30 dén 80°C, t6t hon 1a ndm trong khoang tir 40 d&én 60°C.
T6t hon 14 thoi gian phan tng thudng nam trong khoang tir 5 phit dén 48 gio,
t6t hon nita ndm trong khoang tir 30 phut dén 12 gid, t6t nhat 13 nim trong
khoang tir 2 dén 5 gio.
<Budc C>

Budc nay 12 dé ngung tu hop chit ban bat dbi ximg c6 cong thire (VII)
va rugu ¢ cdng thirc (VIII) dé didu ché hop chét ban bit dbi ximg c6 cong thirc
(VI). Ruou c6 cong thirc (VIII) cé thé duoc sir dung véi luong ndm trong
khoang tir 0,8 ¢én 2,0 dwong lwong mol, tét hon 1a vé6i lugng nim trong khoang
tir 1,0 dén 1,2 dwong luong mol, dua trén hop chit c6 cong thue (VII).

Phéan tmg nay c6 thé dugc thuc hién bing cach st dung chét ngung tu
trong dung méi khi c6 mit ho#ic khong cé mit bazo. Phan ting nay c6 thé dugce
thuc hién khi c6 mit chat ting toc ngung tu. Mic di, dung mdi khong bi gioi
han cu thé, vi dy, hydrocacbon dugc halogen hoa nhu 1,2-dicloetan, cloroform,
va diclometan; este cua axit axetic nhu etyl axetat, va isopropyl axetat;
hydrocacbon thom nhu toluen, va benzen; tetrahydrofuran, dioxan, axetonitril,
propionitril, va dung méi tuong tw c6 thé duoc st dung. Vi du vé dung moi dugc
uu tién bao gdm hydrocacbon duoc halogen héa, va vi du duoc wu tién hon bao
g@)m dicloetan. Mic du, thé tich cua dung moi dac biét khong bi gidi han, nhung
dung mdi cé thé duge sir dung véi luong gép tir 5 dén 100 14n (thé tich/khbi
lugng), tot hon 14 véi lugng gap tir 10 dén 20 14n (thé tich/khdi luong), dua trén

hop chat ¢6 cong thire (VII).
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Bazo dac biét khong bi gidgi han. Vi du, bazo hitu co nhu pyridin, 4-
dimetylaminopyridin (DMAP), colidin, lutidin, 1,8-diazabixyclo[5.4.0]undec-7-
en (DBU), 1,5-diazabixyclo[4.3.0]non-5-en (DBN), 1,4-
diazabixyclo[2.2.2]octan =~ (DABCO), trietylamin,  diisopropyletylamin,
diisopropylpentylamin, va trimetylamin; hydrua kim loai kiém nhu lithi hydrua,
natri hydrua, va kali hydrua; hydroxit kim loai kiém nhu lithi hydroxit, natri
hydroxit, va kali hydroxit; cic cacbonat kim loai kiém nhu lithi cacbonat, natri
cacbonat, kali cacbonat, va xesi cacbonat; bicacbonat kim loai kiém nhu natri
hydrocacbonat, va kali hydrocacbonat, va bazo tuong tu c6 thé duoc str dung.

Mic du chét tang tde ngung tu dac biét khong bi giéi han, DMAP, 1-
hydroxy-7-azabenzotriazol (HOAt), 1-hydroxybenzotriazol (HOBt), 3,4-
dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazin (HODhbt), N-hydroxy-5-
norbornen-2,3-dicarboxyimit  (HONB), pentaflophenol = (HOPfp), N-
hydroxyphtalimit (HOPht), N-hydroxysucxinimit (HOSu), va chét ting tdc
ngung tu twong tu ¢ thé duge st dung. DMAP duoc wu tién lam chét tang toc
ngung tu. Chét ting téc ngung tu c6 thé duge sit dung véi lwong nam trong
khoang tir 0,001 dén 1,0 duong lwong mol, t6t hon 1a véi lugng nim trong
khoang tir 0,05 dén 0,5 duong lwong mol, dua trén hop chét c6 cong thic (VII).

Miac du, chét ngung tu ddc biét khéng bi gidi han, nhung
dixyclohexylcarbodiimit (DCC), diisopropylcarbodiimit (DIPCI), N-(3-
dimetylaminopropyl)-N'-etyl-carbodiimit (thuong dwoc goi la carbodiimit hoa
tan trong nuéc (WSCI)), WSC-HCI, va chéit ngung tu tuong tu c6 thé duoc st
dung. WSC-HCI duoc wu tién lam chét ngung tu. Chét ngung tu c6 thé duoc st

dung v&i lwong nam trong khoang tir 1,0 dén 3,0 duong luong mol, t6t hon 1a
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v6i luong ndm trong khoang tir 1,0 dén 1,2 duong lugng mol, dua trén hop chét
c6 cong thac (VII).

Nhiét d6 phan tmg thudng nam trong khoang tir 0 dén 100°C, t6t hon 1a
nim trong khoang tir 0 dén 80°C, t&t hon nita 1a ndm trong khoang tir 10 dén
30°C. T6t hon 13, thoi gian phan tng thudng nam trong khoang tir 5 phut dén 48
gio, tot hon nita 1a nim trong khoang tir 30 phut dén 24 gio, tét nhit 1a ndm
trong khoang tir 8 dén 16 gio.
<Budc D>

Budc nay 1a dé oxy héa nguyén tir luu huynh ctia hop chat ban bat ddi
xtng c6 cong thirc (VI) dé tao ra hop chét ban bt dbi ximg c6 cong thuc (IV).

Céc phuong phap théng thuong dé chuyén hoéa nguyén tir luu huynh
thanh nhom sulfonyl ¢ thé duoc st dung lam phuong phép oxy hoéa. Vi duy,
dung dich nudc hydro peroxit c6 thé duoc sir dung lam chét oxy hoa trong phéan
img oxy hdéa nho mdt lugng xtc tac natri tungstat, molypden dioxit diclorua,
hodc tantan pentaclorua, natri perborat, oxon (d& dang ky nhan hiéu), natri
periodat, kali periodat, axit meta-cloperbenzoic (mCPBA), pyridini clocromat
(PCC), pyridini dicromat (PDC), N-closucxinimit (NCS), N-bromosucxinimit
(NBS), N-iodosucxinimit (NIS), iot, bromin, va chit oxy héa tuong tu c6 thé
dugc sir dung. Chat oxy hoéa duoc wu tién 1 hdn hop cua tantan pentaclorua va
dung dich nudc hydro peroxit. Tantan pentaclorua cé thé dugc sir dung véi
lwong nam trong khoang tir 0,001 dén 1,0 duong luong mol, tot hon 14 véi luong
nam trong khoang tir 0,05 dén 0,5 duong lugng mol, dua trén hop chét ¢6 cong
thire (VI). Dung dich nudc hydro peroxit c6 thé duoc st dung véi luong ndm

trong khoang tir 1,0 dén 10 duong lugng mol, t6t hon 14 véi luong nim trong
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khoang tir 4,0 dén 6,0 duong lugng mol, dua trén hop chét c6 cong thirc (VI).

Dung moi dac biét khong bi gidi han. Vi du vé cac dung moi nay bao
gém, vi dy, nuéc, ruou nhu metanol, etanol, isopropanol va tert-butanol,
axetonitril, axeton, tetrahydrofuran, diclometan, cloroform, 1,2-dicloetan,
cacbon tetraclorua, N,N-dimetylformamit, axit axetic, va dung méi twong tu. Vi
du vé dung moéi dugc vu tién bao gém ruou, va vi du vé dung méi dugce uvu tién
hon bao gém 2-propanol. Mic du thé tich ciia dung méi khéng bi gidi han cu thé,
nhung dung moi cé thé duoc str dung véi lwong gép tir 5 dén 100 1an (thé
tich/trong lugng), t6t hon 1a véi lugng gip tir 10 dén 30 1an (thé tich/trong
luong), dua trén hop chit ¢ cong thic (VI).

Nhiét d6 phan tmg thuong nim trong khoang tir 0 dén 100°C, tét hon 1a
& nhiét do nam trong khoang tir 10 dén 60°C, tét hon nita 13 & nhiét do nim
trong khoang tir 10 dén 30°C. Tét hon 14, thoi gian phan mg thuong nim trong
khoang tir 5 phat dén 48 gio, tot hon nita 1a thoi gian phan Ung nim trong
khoéang tlr 30 phut dén 24 gid, tdt nhét 13 thoi gian phan {mg nim trong khoang
tir 8 dén 16 gio.
<Budc E>

Budc nay 1a dé wu tién két tinh céc tinh thé giau raxemat c6 do tinh khiét
vé miat quang hoc thép tir hop chit ban bat ddi xtmg c6 cong thic (IV) dé tao ra
chit dong phan quang hoc c6 cong thirc (V) hodc (V') ¢ do tinh khiét vé mit
quang hoc cao.

Budc nay 13 dé két tinh céc tinh thé giau raxemat trong dung moi chira
hop chét ban bat dbi xtmg c6 cong thire (IV), va sau d6 loai bé cac tinh thé giau

raxemat thu dugc dé tao ra chit dong phan quang hoc ¢6 cong thirc (V) hoic
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(V") ¢ d6 tinh khiét v& mit quang hoc cao con lai trong dung dich cai.

Vi du vé dung méi nay bao gébm ruou nhu metanol, etanol, n-propanol,
va isopropanol. Rugu c¢6 mach thang hodc mach nhénh cé tir 1 dén 6 nguyén tir
cacbon dugc uu tién, va etanol va isopropanol dac biét dugc uvu tién. Luong
dung mdi 1a lugng glp tir 2 dén 20 1an (thé tich/khdi luong), bt hon 14 lugng
gép tir 4 dén 10 14n (thé tich/khdi lugng), t6t hon nira 1a véi lugng gép tir 5 dén 8
14n (thé tich/khdi lwong), dua trén hop chét ¢ cong thire (IV).

Qua trinh két tinh c6 thé duoc thuc hién bé'mg cach hoa tan hop chit ban
bat d6i ximg c6 cong thirc (IV) trong dung méi, va khudy dung dich nay & nhiét
d6 nam trong khoang tir 10 dén 40°C, tét hon 1a & nhiét d6 ndm trong khoang tir
15 &n 20°C, trong khoang thoi gian tir 30 phit dén hai ngay, tot hon 13 trong
khoang thoi gian tir 15 dén 24 gio. Néu can 1am tang hiéu suit cua tinh thé, sau
d6 c6 thé tién hanh khudy trong khoang thoi gian tir 30 phit dén 24 gio, tdt hon
12 trong khoang thdi gian tir 2 dén 5 gio, trong diéu kién lam ngudi dung dich
dén nhiét d6 nim trong khoang tir -10 dén 10°C, tét hon 13 dén nhiét d6 nim
trong khoang tir -5 dén 5°C. Céc tinh thé giau raxemat c6 thé 13 cac tinh thé
chtra hoan toan raxemat, hodc ching thudng 1a cac tinh thé c6 do tinh khiét vé
mit quang hoc thap (tir 0 &én 40%ee) chira thanh phén raxemat véi lwong nim
trong khoang tir 60 d¢én 100%.

Bude nay cé thé duge thuc hién khi c6 mit cac hat tinh thé raxemat duoc
diéu ché riéng r&. Cac hat tinh thé raxemat st dung trong quy trinh nay la céac
tinh thé raxemat ctia hop chét co céng thie chung (IV). Vi du vé céc tinh thé nay
bao gém céc tinh thé raxemat cta este benzyl cua axit trans-{4-[({2-[({1-[3,5-

bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
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yl}amino)metyl]-4-(triflometyl)phenyl } (etyl)amino)metyl|xyclohexyl } axetic.

Hon thé nita, cac tinh thé giau raxemat thu duoc trong budc E nay c6 thé
dugc sir dung 1am cac hat tinh thé raxemat ma khéng cén xi 1y. Céc tinh thé thu
duogc riéng ré bang cach didu ché raxemat ctia hop chét c6 cong thirc chung (IV)
va két tinh lién tuc cling c6 thé dugc sir dung lam cac hat tinh thé raxemat.
Raxemat nay ctia hgp chat c6 cong thirc chung (IV) ¢6 thé dugc diéu ché bang,
vi du, phuong phap dugc mé ta dudi day.

[Cong thic 17]

~ /\/O
~N /\/ //\\
// \\
R~(CH,)-OH
/\ CF3 /\ CF3
k(j"w/COZH C 0, ~C02:(CH)nR
() Raxemat (IV)

Trong phan tng nay, hop chit raxemat ¢ cong thirc (I) va ruou cb cong
thie (VIID) duoce ngung tu dé didu ché raxemat co cong thire (IV). Ruou c6 cong
thue (VIII) co thé dugc st dung voéi luong nam trong khoang tir 0,8 dén 2,0
duong lugng mol, t6t hon 14 v6i lwong ndm trong khoang tir 1,0 dén 1,2 duong
lugng mol, tinh theo lwong hop chét raxemat c6 cong thire (1).

Phén tig nay c6 thé duoc thyc hién trong dung moéi bang cach st dung
chat ngung tu khi ¢c6 mat hodc khéng c6 mit bazo. Phan g nay c6 thé dugc
thuc hién khi c6 mat chét ting téc ngung tu. Dung mo6i déc biét khong bi gidi
han. Vi du vé cic dung mdi nay bao gdm hydrocacbon dugc halogen hoa nhu
1,2-dicloetan, cloroform, va diclometan; este cua axit axetic nhu etyl axetat, va

isopropyl axetat; hydrocacbon thom nhu toluen, va benzen; tetrahydrofuran,
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dioxan, axetonitril, propionitril, va dung mdi tuong tu co thé duoc st dung. Vi
du vé& dung méi duoc uu tién bao gdm hydrocacbon dugc halogen héa, va vi du
vé dung méi duoc wu tién hon bao gdm diclometan. Mic du, thé tich cua dung
moi dac biét khong bi gidgi han, nhung dung moi co thé duoc sur dung voi luong
gép tir 5 dén 100 1an (thé tich/khdi lugng), t6t hon nita 1a v6i luong gép tir 10
dén 20 1an (thé tich/khdi lwong), tinh theo lugng hop chat raxemat ¢ cong thirc
D.

Bazo dac biét khong bi giéi han. Vi dy, bazo hitu co nhu pyridin, 4-
dimetylaminopyridin (DMAP), colidin, lutidin, 1,8-diazabixyclo[5.4.0Jundec-7-
en (DBU), 1,5-diazabixyclo[4.3.0]non-5-en (DBN), 1,4-
diazabixyclo[2.2.2]octan =~ (DABCO), trietylamin, diisopropyletylamin,
diisopropylpentylamin, va trimetylamin; hydrua kim loai kiém nhu lithi hydrua,
natri hydrua, va kali hydrua; hydroxit kim loai kiém nhu lithi hydroxit, natri
hydroxit, va kali hydroxit; cic cacbonat kim loai kiém nhu lithi cacbonat, natri
cacbonat, kali cacbonat, va xesi cacbonat; bicacbonat kim loai kiém nhu natri
hydrocacbonat, va kali hydrocacbonat, va bazo tuong tu cé thé duoc st dung.

Mic di, chét ting téc ngung tu dic biét khong bi giéi han, DMAP, 1-
hydroxy-7-azabenzotriazol (HOAt), 1-hydroxybenzotriazol (HOBt), 3,4-
dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazin (HODhbt), N-hydroxy-5-
norbornen-2,3-dicarboxyimit  (HONB), pentaflophenol  (HOPfp), N-
hydroxyphtalimit (HOPht), N-hydroxysucxinimit (HOSu), va chit ting tdc
ngung tu tuong tu ¢ thé duogc sir dung. DMAP duoc wu tién lam chét ting tdc
ngung tu. Chét ting téc ngung tu cé thé duge st dung véi lwong ndm trong

khoang tlr 0,001 dén 1,0 duong lugng mol, tdt hon 13 véi lugng nim trong
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khoang tir 0,05 dén 0,5 dwong luong mol, tinh theo hop chét raxemat c6 cong
thace (D).

Mic du, chdt ngung tu dic biét khoéng bi giéi han,
dixyclohexylcarbodiimit (DCC), diisopropylcarbodiimit (DIPCI), N-(3-
dimetylaminopropyl)-N'-etyl-carbodiimit (thuong dugc goi 1a carbodiimit hoa
tan trong nudc (WSCI)), WSC-HCL, va chit ngung tu tuong tu c¢d thé duoc st
dung. WSC-HCI duogc vu tién lam chét ngung tu. Chat ngung tu nay cé thé duoc
st dung voi lugng nam trong khoang tir 1,0 dén 3,0 duong luong mol, tot hon 1a
v6i lugng nam trong khoang tir 1,0 dén 1,2 duong lugng mol, tinh theo hop chét
raxemat c6 cong thuc (I).

Nhiét 6 phan ung thuong nam trong khoang tir 0 dén 100°C, tét hon 1a
v6i luong ndm trong khoang tir 0 dén 80°C, tét hon nita 1a véi lugng nim trong
khoang tir 10 dén 30°C. T4t hon 13, thoi gian phan tng thudng nim trong
khoang tir 5 phiat dén 48 gid, tot hon nita 1 thuong nam trong khoang tir 30 phut
dén 24 giv, tot nhat 1a thudng ndm trong khoang tir 8 dén 16 gio.

Qua trinh két tinh raxemat ctia hop chit c¢6 cong thirc (IV) (quy trinh
diéu ché cac hat tinh thé raxemat) cé thé duoc tién hanh trong cac diéu kién
twong tu voi cac didu kién duoc 4p dung cho qua trinh két tinh cac tinh thé giau
raxemat wu tién tir hop chat ban bat d6i xtng c6 cong thirc (IV).

Cu thé hon 13, hop chét raxemat c6 cong thirc (IV) c6 thé duogc hoa tan
trong dung moi, va dung dich nay co thé dugc khuéy & nhiét dd nam trong
khoang tir 10 dén 40°C, tét hon 12 & nhiét d6 nim trong khoang tir 15 dén 20°C,
trong khoang thoi gian tir 30 phut dén hai ngay, t6t hon 1a trong khoang thoi

gian tu 15 dén 24 gio. Néu mudn tang hiéu suét tinh thé, c6 thé tién hanh thém
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bude khudy trong 30 phit dén 24 gio, t6t hon 1a trong khoang thoi gian nam
trong khoang tir 2 dén 5 gid, trong diéu kién 1am nguéi dung dich dén nhiét do
nam trong khoang tir -10 d&én 10°C, t&t hon 14 dén nhiét d6 nam trong khoang tir
—5 dén 5°C. Vi du vé dung méi bao gérri rugu nhu metanol, etanol, n-propanol,
va isopropanol. Rugu mach thing hosc mach nhanh c¢6 1 dén 6 nguyén tir
cacbon dugc uu tién, va etanol va isopropanol 1a dic biét dugc wu tién. Luong
dung méi 13 lugng gip tir 2 dén 20 1an (thé tich/trong luong), tét hon 1a véi
lwong glp tir 4 dén 10 1an (thé tich/trong luong), t&t hon nita 1a voi luong gép tir
5 dén 8 lan (thé tich/trong luong), tinh theo luong hop chét raxemat c6 cong
thire (IV).

<Budc F>

Budc nay la dé tién hanh khir bao vé hop chét c6 cong thirc (V) hodc (V')
c6 do tinh khiét vé mit quang hoc cao d& diéu ché hop chit ddng phan-(S) c6
cong thire (IIT) hodc hop chéat ddng phéan (R) ¢6 cong thie (II) gin nhu tinh khiét
vé mit quang hoc .

Phan mg nay duoc thuc hién bing cach khir xuc téc nhd chit xtic tac
kim loai va ngudn hydro trong dung moéi, hodc phan Gng thiy phén nho bazo
trong dung méi. Néu khtr bao vé duoc tién hanh bang cach khtr xtc tic, rugu
nhu metanol, etanol, isopropanol va tert-butanol; ete nhu dietyl ete,
tetrahydrofuran va dioxan; este cua axit axetic nhu etyl axetat, va isopropyl
axetat; axit axetic; nudc, va chit tuong tu co thé dugc st dung lam dung moi.
Ruou dugc vu tién lam dung méi, va etanol dugce uu tién hon. Dung mdi nay cé
thé dugc str dung voi luong glp tir 5 dén 30 lan (thé tich/trong luong), tét hon 14

v6i luong gép tir 5 dén 15 1an (thé tich/trong lugng), dua trén hop chit ¢ cong
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thirc (V) hoac (V').

Hydro, xyclohexadien, axit formic, amoni format, va chét tuong tu cé
thé dugc sir dung lam ngudn hydro. Hydro duoc wu tién 1am lam ngudn hydro.
Paladi/cacbon, paladi den, niken Raney, platin dioxit, platin den, va chit twong
tur ¢6 thé duogc sir dung lam chét xac tac kim loai. Paladi/cacbon duge wu tién
lam chat xuc tac kim loai. Paladi/cacbon c6 thé duoc sir dung véi lugng glp tir
0,001 dén 0,5 lan (trong lugng/trong lugng), tot hon 1a véi lwong gép tir 0,05
dén 0,2 14n (trong lwong/trong luong), dua trén hop chét ¢6 cong thirc (V) hodc
(V") theo luong 10% Pd-C (4m).

Khtr xtc tac thuong dugc thuc hién & nhiét do nam trong khoang tir 0
dén 100°C, tét hon 14 & nhiét d6 ndm trong khoang tir 10 dén 60°C, tét hon 1a &
nhiét d6 nam trong khoang tir 10 d&n 30°C. Tt hon néu, thoi gian phan ung
thudng nam trong khoang tir 5 phut dén 24 gid, tdt hon nita 12 nim trong khoang
tir 30 phut dén 16 gid, tot nhat 12 nim trong khoang tir 1 dén 6 gio.

Néu tién hanh khir bao vé bing phan tmg thiy phan, vi du, ruou nhu
metanol, etanol, propanol, 2-propanol, va t-butanol, axetonitril, propionitril,
tetrahydrofuran, dimetyl sulfoxit, N,N-dimetylformamit, N-metylpyrolidon,
dioxan, nudc, va chat tuong tu co thé dugc sir dung mot minh hodc két hop, mac
du, dung méi khong bi gidi han cu thé. Vi du, hydroxit kim loai kiém nhu lithi
hydroxit, natri hydroxit, va kali hydroxit; cic cacbonat kim loai kiém nhu lithi
cacbonat, natri cacbonat, kali cacbonat, va xesi cacbonat; amoni hydroxit bac
bén nhu tetrametylamoni hydroxit, tetraetylamoni hydroxit, tetrapropylamoni
hydroxit, tetrabutylamoni hydroxit, va benzyltrimetylamoni hydroxit (Triton B),

va chét tuong tu co thé duoc stir dung lam bazo, mac du bazo khéng bi giéi han
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cu thé.
Benzyl halogenua quay quang c6 cong thic (X) hodc (X') c6 thé dugc
tdng hop, vi du, bang phuong phap duoc mé ta dudi day.

[Cong thuc 18]

HO * x *.‘\\\\
Halogen hoéa
—>
FsC CF; FsC CF;
(XI) (X)
hoic
HO * W X_*
Halogen héa !
%
CF3 FsC CF3

Phan tUng ndy bao gbm budc halogen hoa 1-[3,5-
bis(triflometyl)phenyl]etanol quay quang cé cong thirc (XII) hodc (XII') khi ¢
mat chit halogen hoéa dé diéu ché hop chit 1-halo-1-[3,5-
bis(triflometyl)phenyl]etan quay quang c6 cong thirc (X) hodc (X') v6i hiéu qua
cao ma khong lam giam déng ké d6 tinh khiét v& mit quang hoc.

Vi du v& chét halogen hoa dugce sir dung cho phan Ung nay bao gdm chét
clo héa nhu thionyl clorua, phospho triclorua, phospho pentaclorua va phospho
oxyclorua; chat brom héa nhu phospho tribromua, phospho tribromua va hydro
bromua (dung dich 30% trong axit axetic), phospho tribromua va pyridin, N-
bromosucxinimit va metyl sulfit, N-bromosucxinimit va triphenylphosphin, 1,2-
dibromo-1,1,2,2-tetracloetan ~ va  triphenylphosphin, bromodimetylsulfoni
bromua, pyridini bromua perbromua va hexametyldisilan, bromin va

triphenylphosphin, bromin va tributylphosphin, bromin va metyl sulfit, kém
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bromua va triphenylphosphin va dimetyl azodicarboxyl, lithi bromua va
clotrimetylsilan, lithi bromua va trifloaxetic anhydrua, bromotrimetylsilan,
cacbon tetrabromua va triphenylphosphin, va thionyl bromua; va chét iot hoa
nhu hydro iodua, va kali iodua va axit phosphoric. Néu chét halogen hoa 1a chét
brom hoa, phospho tribromua va hydro bromua (dung dich 30% trong axit
axetic), 1,2-dibromo-1,1,2,2-tetracloetan va triphenylphosphin, va N-
bromosucxinimit va metylsulfit dugc uu tién.

Cu thé 13, phan tmg st dung phospho tribromua va hydro bromua lam
chét halogen hoéa, va phan ung st dung 1,2-dibromo-1,1,2,2-tetracloetan va
triphenylphosphin lam chét halogen héa dic biét duoc giai thich dudi day.
<Phan Umg sir dung phospho tribromua va hydro bromua (dung dich 30% trong
axit axetic) lam chét halogen héa >

Néu phospho tribromua va hydro bromua (dung dich 30% trong axit
axetic) duoc sir dung lam chat halogen héa, thi phospho tribromua dugc st dung
voi lugng nam trong khoang tur 0,3 dén 2,0 duong lugng mol, tdt hon 1a véi
lwvong nam trong khoang tir 0,4 dén 0.6 duong luong mol, tinh theo luong
phenyletanol c6 cong thirc (XII) hoac (XII'). Hydro bromua dugc st dung véi
lwong nam trong khoang tir 0,7 dén 3,0 dwong luong mol, tét hon 1a véi lugng
nam trong khoang tir 0,8 dén 1,2 duvong luong mol, tinh theo lugng phenyletanol
c6 cong thuc (XII) hodc (XII'). |

Phan Ung nay co thé dugc thuc hién khi c6 mat hodc khi khong c6 mat
dung moi. Néu phan Ung dugc thuc hién khi c6 mat dung moi, thi dung moi
duoc str dung dic biét khong bi gidi han mién la dung moi khong tham gia vao

phan tmg. Vi du vé& dung méi nay bao gdm, vi du, hydrocacbon thom nhu
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benzen, toluen, xylen, mesitylen, clobenzen, 1,2-diclobenzen, va nitrobenzen;
hydrocacbon béo nhu n-pentan, n-hexan, xyclohexan, n-heptan, n-octan, va n-
decan; hydrocacbon dugc halogen hdéa nhu metylen clorua, 1,2-dicloetan,
cloroform, va cacbon tetraclorua, va dung méi tuwong tu. Trong sd cac dung méi
nay, benzen, toluen, xylen, metylen clorua, 1,2-dicloetan, n-pentan, n-hexan, va
n-heptan dugc uu tién, va dic biét 1a, toluen, metylen clorua, va n-heptan duoc
uu tién hon. Cac dung moi nay co thé dugc st dung m6t minh hoic két hop, va
lugng dung méi dugce stir dung déc biét khong bi gidi han.

Nhiét do phan tmg thuong nim trong khoang tir =50 dén 150°C, t6t hon
1a ndm trong khoang tir —20 dén 80°C, t6t nhét 1a nim trong khoang tir 0 dén
15°C. Néi chung, t6t hon 13 thoi gian phan tmg nim trong khoang tir 5 phut dén
48 gio, tot hon nita 13 nam trong khoang tir 30 phut dén 36 gid, t6t nhét 13 nim
trong khoang tir 12 dén 24 gio.
<Phan Ung st dung 1,2-dibromo-1,1,2,2-tetracloetan va triphenylphosphin lam
chét halogen héa>

Néu 1,2-dibromo-1,1,2,2-tetracloetan va triphenylphosphin dugc str dung
lam chét halogen hoa, thi 1,2-dibromo-1,1,2,2-tetracloetan duogc st dung véi
lwong nam trong khoang tir 1,0 dén 3,0 dwong lwong mol, tét hon 1a véi luong
nam trong khoang tir 1,0 dén 1,2 duong luong mol, tinh theo lugng phenyletanol
6 cdng thire (XII) hodc (XII'). Triphenylphosphin dwge st dung véi lwong nim
trong khoang tir 1,0 dén 3,0 duong luong mol, tét hon 14 véi lugng nim trong
khoang tir 1,0 dén 1,2 dwong luong mol, tinh theo luong phenyletanol c6 cong
thire (XII) hodc (XIT').

Phéan tmg nay c6 thé duoc thuc hién khi c6 mat dung moi. Dung moi
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duoc st dung dic biét khong bi gidi han mién 1a dung méi nay khong tham gia
vao phan tmg. Vi du vé dung méi nay bao gém, vi du, hydrocacbon thom nhu
benzen, toluen, xylen, mesitylen, clobenzen, 1,2-diclobenzen, va nitrobenzen;
hydrocacbon béo nhu n-pentan, n-hexan, xyclohexan, n-heptan, n-octan, va n-
decan; hydrocacbon dugc halogen hoéa nhu metylen clorua, 1,2-dicloetan,
cloroform, va cacbon tetraclorua, va dung moéi tuong tu. Vi du vé dung moi
duoc uu tién bao gém hydrocacbon thom hoédc hydrocacbon dugc halogen hoa,
vi du duoc uu tién hon bao gém benzen, toluen, xylen, metylen clorua, va 1,2-
dicloetan, va vi du dic biét duoc uvu tién bao gém toluen, metylen clorua, va 1,2-
dicloetan. Cac dung méi nay co thé dugc st dung mét minh hoac két hop. Mac
du thé tich cta dung moi déac biét khong bi gidi han, nhung dung moéi ¢ thé
dugc sir dung véi lugng gip tir 1 dén 10 1an (thé tich/trong Jugng), tot hon 13 vé6i
luong gép tir 2 dén 4 1an (thé tich/trong luong), dwa vao lugng phenyletanol c6
cong thirc (XII) hodc (XIT').

Nhiét &é phan tmg thudng nim trong khoang tir —50 dén 150°C, tt hon
nita 1a thudng nam trong khoang tir -20 dén 80°C, t&t nhét 1a nim trong khoang
tir 0 dén 30°C. Tt hon 13, thoi gian phan tng thuong nim trong khoang tur 5
phut dén 48 gio, tot hon nira 1a thuong ndm trong khoang tir 30 phut dén 36 gio,
t6t nhét 1a thudng nam trong khoang tir 1 dén 2 gio.

Hop chit dong phan-(S) c¢6 cong thic (III), hoic mudi cta no, hodc
solvat ciia né cé tac dung trc ché chéng lai sy biéu hién ARN thong tin cla
PCSK9 nhu duge boc 16 cu thé trong cac vi du dudi day. Hop chét nay ciing c6
tac dung lam gidm luong protein PCSK9 va tac dung 1am ting luong thu thé

LDL, va c6 tac dung lam giam lugng cholesterol LDL trong mau in vivo.
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Mic du sang ché khong bi rang budc boi danh gia dudi day, nhung hop
chét ddng phan-(S) cé coéng thirc (III), hodc mudi ctia nd, hodc solvat cia né
duoc cho 1a e ché su téng hop protein PCSK9, do doé tic ché su thoai bién thu
thé LDL va lam tang luong thu thé LDL, va két qua l1a, hop chét nay thuc day su
gén két LDL trong méu véi thu thé LDL. Thic ddy su gin két LDL trong mau
véi thu thé LDL con duoc cho 13 mot trong sb cac yéu t& dé thé hién tac dung
Jam giam tri s6 cholesterol LDL trong mau.

Do d6, thudc va duoc pham chira hop chét ddng phan (S) c6 cong thirc
(III), hodc mudi ctia nd, hodc solvat ctia né 1am hoat chét c¢6 thé dugc sir dung
lam thubc dé phong va/hodc diéu tri tinh trang ting cholesterol LDL huyét cling
nhu 13 cac bénh nhu bénh rdi loan lipit mau (ting lipit m4u), bénh xo cimg dong
mach, bénh xo vita dong mach, bénh mach mau ngoai vi, bénh tang cholesterol
mau, bénh tang cholesterol mau di truyén, r6i loan chirc ndng tim mach, chirng
dau that nguc, chimg thiéu mau cuc b, ching thiéu mau cuc bd & tim, chung
huyét khdi, ching nhdi mau co tim, rdi loan do tai tudi mau, tinh trang tai phat
hep do tao hinh mach, va tang huyét ap.

Ngoai ra, ké tir khi biét ring cdc enzym chuyén héa tién protein
(proprotein convertase-PC) bao gbm PCSKO la cac enzym c6 lién quan dén sy
khéi phat, su tién trién, su trdm trong va tinh trang khac ctia bénh ung thu, bénh
béo phi, bénh dai thao duong, bénh Alzheimer, va bénh truyén nhiém do virut,
thi viéc stir dung thude va dugc phdm chira hop chit dong phan-(S) c6 cong thirc
(ITI), hoac mudi cda nd, hoic solvat ctia né lam hoat chét c6 thé duoc coi la
thubc dé phong va/hodc diéu tri cac bénh néu trén cé lién quan dén PC.

Hop chét raxemat c6 cong thirc (I) va hop chét duge mé ta trong tai liéu
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patent 2, vi du 44 (axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[2-
(metylthio)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl}axetic) c6 tic dung trc ché
chéng lai su biéu hién ARN thong tin cia HMG-CoA reductaza, nhu dugc bdc
16 cu thé trong phéan vi du dudi dy. Do dé, sir dung hop chit raxemat c6 cong
thire (I), hop chit dugc mé ta trong tai lidu patent 2, vi du 44, hodc chit dong
phan ddi anh cua no, hodc mubi ctia nd, hoic solvat ciia nd cling duoc coi la
thube dé phong va/hoac diéu tri bénh do su biéu hién ARN thong tin cia HMG-
CoA reductaza gy ra (vi du, cac bénh di kém su tdng hop isoprenoit (axit
farnesylpyrophosphoric, axit geranylgeranylpyrophosphoric, va axit tuong tu)
ma gdy ra su cai bién sau dich mé cta nhiéu protein nhu Ras, Rho va Rac va
lipit, dac biét la, tinh trang viém, bénh ung thu, bénh Alzheimer, ching lodng
xuong, phi dai tuyén tién liét, bénh cau than, tinh trang nhiém giun, nhiém virut,
bénh vay nén, bénh thoai hoa diém vang, va bénh tuong tu).

MJi hoat chat néu trén c6 thé duoc sir dung lam duoc phdm theo sang
ché. Tt hon 14, hoat chét c6 thé dugc str dung lam duoc phém dé su dung qua
dudng miéng hodc ngoai duong tiéu hoéa bang cac phuong phap da biét ddi véi
chuyén gia trong linh vuc k¥ thut nay. Vi du vé& dugc phim thich hop dé su
dung qua dudng miéng bao gdm, vi du, vién nén, vién nang, bot, cém duoc so
ché, cdm, dung dich, siro, va dang tuong tu, va vi du vé duoc phém thich hop dé
sir dung ngoai duong tiéu hdéa bao gdm, vi du, thube tiém nhu thude tiém tinh
mach va thudc tiém bép, dung dich truyén nho giot, thube dan, thubc x0ng hit,
thuc nho mét, thudc nhé miii, cac ché phim ding qua da, ché pham ding qua

niém mac va dang tuong tu, tuy nhién, dugc pham nay khong bi giéi han & cac
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vi du nay.

Duoc phdm néu trén c6 thé dugc bao ché bang cach bd sung cac chét phu
gia dugc dung hoac chép nhéan dugc vé miat duge ly. Vi du vé céc chét phu gia
dugc dung hodc chép nhan dugc vé mat duogc ly bao gém, vi du, t4 dugc, chét
két dinh, chit don, chét gdy ra, chét hoat dong bé mit, chit 1am tron, chét gay
phan tan, chét dém, chét bao quan, chét giam nhe, chét thom, chét bao, chét pha
lodng, va chit tuong tu, nhung khong chi gidi han & cac vi du nay.

Liéu thubc theo sang ché dic biét khong bi gidi han, va lidu nay c6 thé
thich hop dugc chon tuy thudc vao loai bénh, muc dich dung, tirc 1a dung dé
phong bénh hodc dung dé diéu tri bénh, loai hoat chét, va dang tuong tu, va lidu
nay ciing c¢6 thé dugc lam ting hodc lam gidm thich hop tiy thude vao cac yéu
t6 khac nhau ma thuong duge xem xét, nhu cin ning va tudi ciia bénh nhéan,
triéu chimg, va dudng dung. Vi du, dé ding qua dudng miéng, thudc nay ¢ thé
dugc st dung véi luong ndm trong khoang tir 0,1 dén 500mg theo khéi luong
ctia hoat chét 1a liéu hang ngay cho nguoi 16n. Liéu nay c6 thé duge chon thich
hop bdi chuyén gia trong linh vuc ky thudt nay, va khong bi giéi han & cac
khoang néu trén.

Vi du thye hién sang ché

Sang ché con duoc minh hoa béi cac vi du. Tuy nhién, sang ché khong bi
gi¢i han & cac vi du nay. Céc thuét ngit viét tit sir dung trong cac vi du dudi day
c6 nghia sau.

s: vach don
d: vach doi1

t: vach ba
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q: vach bén
m: vach da
br: phé rong
J: hang s6 két hop
Hz: hec
CDCl;: cloroform duogc doteri hda
'H-NMR: cong hudng tir hat nhan proton
IR: phd hip thu hdng ngoai
Vi du 1: Thiét 1ap phuong phép diéu ché hop chit ddng phan-(S) c6 cong thirc
(1) gan nhu tinh khiét v& mit quang hoc
Vi du 1-1: Phén giai vé mat quang hoc nhd cot khéng dbi ximg

D3 nhén thiy ring, néu sir dung céc diéu kién dudi day, mdi chét dong
phan d6i anh c6 thé dugc tach ra khoi hop chit raxemat c¢6 cong thire (I) duoc
diéu ché theo phwong phép dugc md ta trong tai lidu patent 2 (cong bd patent
qudc t& WO02008/129951), vi du 45, va cac diéu kién nay c6 thé dugc sir dung
dé danh gid d6 tinh khiét vé mit quang hoc ctia hop chit ddng phan-(S) ¢6 cong
thitc (IIT) va hop chat déng phan (R) c6 céng thirc (II) bang phan tich HPLC
khong d6i xtmg. Do d6, sang ché ciing dé xuét phuong phap danh gia do tinh
khiét vé mat quang hoc cia hop chit raxemat c6 cdng thire (I), hop chat dong
phan-(S) c6 cong thirc (I11), hozc hop chat dong phan (R) ¢ cong thirc (1), hodc
mudi ciia no, hodc solvat cia né nhd cac didu kién phén tich HPLC khong dbi
ximg sau (dic biét 1a két hop cot va pha dong néu duéi day).
Cot: CHIRALCEL OD-H

Pha dong: hexan/etanol/TFA = 90/10/0,1
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Tdc do dong: 1,0ml/phut

Nhiét do cot: 40°C

Chiéu dai budc séng phat hién: 242nm

Thoi gian luu: dinh thi nhit: 21,3 phat (chit dong phan (R)), dinh th& hai:
23,7phut (chat ddng phén (S))

Tuy nhién, ciing nhan thiy ring, do dung moi ctia pha dong duoc bao
gdm trong cac didu kién néu trén chira EtOH va TFA, nén ching phan tmg voi
axit carboxylic ctia hop chét raxemat c¢é cong thirc (I) va/hodc mdi chit ddng
phan d6i anh dé tao thanh san pham thoéi bién (hop chét este etyl).

Do d6, mic du phéan giai vé mat quang hoc nhd ¢t khong dbi xtng trong
cc diéu kién néu trén 13 c6 thé duoc st dung dé danh gia do tinh khiét vé mat
quang hoc (phan tich HPLC khéong d6i xtmg), nhung khong thich hop dé diéu
ché mdi hop chét trong s6 cac chit ddng phan déi anh gan nhu tinh khiét vé mat
quang hoc, dac biét la dé diéu ché & quy mo 16n.

Vi du 1-2: Phuong phép diéu ché hop chat dong phan-(S) c6 cong thire (III) gin
nhu tinh khiét v& mit quang hoc bang cach két tinh wu tién

Nguyén tic chung ctia phuong phap diéu ché hop chit ddng phan-(S) c6
cong thire (II1) gan nhu tinh khiét v& mit quang hoc biang cach két tinh uu tién
dugc tién hanh béi cac tac gia sang ché dugc thé hién trong so db 5 dudi day.

Cau hinh tuyét d6i cia mdi hop chét dugc xéac dinh tir cAu hinh tuyét déi
cua (R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]etan dugc néu trong budce 1.

Hon thé nita, d¢ tinh khiét v& mat quang hoc ciia hop chét ddng phan (S)
co cong thirc (III) (axit (S)-trans-{4-[({2-[({1-[3,5-

bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
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yl}amino)metyl]-4-(triflometyl)phenyl} (etyl )Jamino)metyl]xyclohexyl}axetic)
thu dugc trong budc 6 duge xac dinh bing phan tich HPLC khong di ximg
trong céc diéu kién duoc mé ta trong phan 1-1 trén day.

Hon thé nita, do tinh khiét vé mat quang hoc cua hop chit 1-bromo-1-
[3,5-bis(triflometyl)phenyl]etan thu dugc trong budc 1, va este benzyl cua axit
trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-
(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl } axetic thu dugc trong budc 4
va 5 dugc danh gia bang phan tich HPLC khéng ddi xtng trong céc diéu kién
dudi day. Do d6, sang ché ciing d& xuét phuong phap danh gia do tinh khiét vé
miat quang hoc ctia mdi hop chét, hoac mudi clia né, hodc solvat ctia no, ma su
dung cac didu kién phéan tich HPLC khong d6i xtimg duéi day (dic biét 1a két
hop c6t dudi day va pha dong dudi day).

Céc diéu kién ctia phan tich HPLC khéng dbi xing d6i v6i 1-bromo-1-[3,5-
bis(triflometyl)phenyl]etan

Cot: CHIRALPAK AS-RH

Pha dong: etanol/nudc = 60/40

Téc d6 dong: 0.5ml/phit

Nhiét do cot: 25°C

Chiéu dai budc séng phét hién: 220nm

Thoi gian luu: dinh tht nhat: 21,8 phut (chit dong phan (R)), dinh thtt hai: 26,0
phit (chit dong phan (S))

Céc diéu kién ctia phan tich HPLC khong ddi xtmg d6i véi hop chét este benzyl

cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-
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(metylsulfonyl)etoxy]pyrimidin-2-yl}amino)metyl]-4-

(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl } axetic

Cot: CHIRALCEL OD-H

Pha dong: hexan/etanol = 80/20

Téc do dong: 1,0ml/phat

Nhiét d6 cot: 40°C

Chiéu dai bude séng phat hién: 242nm

Thoi gian luu: dinh th nhét: 11,3 phut (chat dong phan (R)), dinh tha hai: 13,0
phit (chit ddng phan (S))

So dd 5

[Cong thirc 19]
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Hop chét ban bit d6i ximng giau chét ddng phan (S) (5)

Hop chét ban bit dbi xitng giau chit ddng phan (S) (6)
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Hop chit quay quang (7)
(dung dich cai)
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trong so do nay, Et 13 nhém etyl, va Bn 1a nhém benzyl.)

arn

Budc 1: Quy trinh didu ché (R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]etan
(R)-1-Bromo-1-[3,5-bis(triflometyl)phenyl]etan dugc diéu ché bang
phuong phap dugc md ta trong phan 1-(a) néu duédi day, va ciu hinh tuyét doi

ctia né dwoc khang dinh nhu sau. Cu thé 13, céu hinh dugc thuc hién bing cach
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chuyén hoa (R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]etan thu dwgc thanh (S)-
1-[3,5-bis(triflometyl)phenyl]etylamin, va so sanh ddu hiéu ciia sy quay riéng do
duogc thuc té cta né voi ddu hidu cua su quay riéng cta san phdm chudn ban trén
thi truong 1a (S)-1-[3,5-bis(triflometyl)phenyl]etylamin ¢6 ciu hinh tuyét dbi da
biét.

Ngoai ra, (R)-1-bromo-1-[3,5-bis(triflometyl)phenyljetan cling dugc
diéu ché bing phwong phap duoc md ta trong muc 1-(b) dudi day.
1-(a): Quy trinh diéu ché (R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]etan (1)

Dudi diéu kién khi argon, 1,2-dibromo-1,1,2,2-tetracloetan (7,57g,
23,2mmol) dugc hoa tan trong toluen (12,5ml), bd sung triphenylphosphin (6,1g,
23,2mmol) vao dung dich nay & nhiét do 0°C, va khudy hdn hop nay trong 30
phut. B4 sung nhé giot dung dich chira (S)-1-[3,5-bis(triflometyl)phenyl]etanol
c6 cong thic (1) (5,0g, 19,4mmol, >99,5%ee) trong toluen (12,5ml) vao hon
hop phan tng nay & nhiét do 0°C trong 10 phtt hodc hon 10 phtt, va sau d6 lam
émh&ﬂwpn%uﬁnnﬁ&d@ﬁmgpﬁm&VéMm%Mnmg1gbénm&démW
Bo6 sung n-hexan (25ml) vao hdn hop phan Gmg nay, va loc hdn hop nay qua dém
xelit. Rira dich loc lién tuc bang nuée, dung dich nude natri hydrocacbonat béo
hoa, va dung dich nudc mubi bdo hoa, 1am khd bing natri sulfat, va sau d6 lam
bay hoi dudi 4p suét giam. Chung cét can thu duoc dudi ap suét giam (56°C,
0,7mmHg) dé thu dugc 5,52g (R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]etan co
cong thirc (2) & dang dau khéng mau (hiéu suét: 88,6%).
Phén tich HPLC khéng d6i ximg: do tinh khiét v& mit quang hoc >99,5%ee
(dinh chinh: dinh thtr nhét), téc d6 chuyén hoa =99%

[a]p> +59,1 (¢ = 1,03, CHCl))
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1’H-NMR (CDCl) 6: 2,08 (3H, d, J=7,1Hz), 5,21 (1H, q, J=7,1Hz), 7,81 (1H, s),
7,87 (2H, s)

X4c dinh cdu hinh tuyét d6i cua hop chit (R)-1-bromo-1-[3,5-
bis(triflometyl)phenyl]etan

B sung natri azit (64,4mg, 0,990mmol) vao dung dich chta (R)-1-
bromo-1-[3,5-bis(triflometyl)phenyl]etan c6 cong thirc (2) (106mg, 0,336mmol,
99%ee) thu dugc & muc 1-(a) néu trén trong N,N-dimetylformamit (1ml), va
khudy hdn hop & nhiét d6 nam trong khoang tir -18 dén -15°C trong 4 gid. Chiét
dung dich phan ting nay bing etyl axetat/n-hexan (1:1) va nuéc, rira 16p hitu co
bang dung dich nudc mudi bio hoa, 1am kho bang natri sulfat khan, va sau d6 co
dudi 4p sudt giam dé thu duoc 111,5mg 1-[3,5-bis(triflometyl)phenyl]etyl azit
(san pham tho: 111,5mg).

'H-NMR (CDCl;) &: 1,61 (3H, d, J=6,8Hz), 4,79 (1H, q, J=6,8Hz), 7,78 (2H, s),
7,84 (1H, s)

Hoa tan 1-[3,5-bis(triflometyl)phenyl]etyl azit (san pham thé: 111,5mg)
thu dugc trong metanol (6ml) va bd sung paladi-fibroin (18mg) vao dung dich
nay dé thay thé hydro, va sau dé khudy hdn hop & nhiét do trong phong trong 1
gi. Loc hdn hop phan tmg qua dém xelit, ¢6 dich loc duéi 4p suét giam, va tinh
ché can thu duoc bang sic ky cot trén silicagel (cloroform:metanol c6 ty 16 nam
trong khoang tir 50:1 dén 5:1) @ thu duogc 77,6mg 1-[3,5-
bis(triflometyl)phenyl]etylamin ¢ dang dau khéng mau (hiéu sudt: 91%, trong 2
budce).

'H-NMR (CDCl3) &: 1,42 (3H, d, J=6,8Hz), 1,58 (2H, br-s), 4,30 (1H, q,

J=6,8Hz), 7,75 (1H, s), 7,85 (2H, s)
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Su quay riéng cda 1-[3,5-bis(triflometyl)phenyl]etylamin thu dugc la
nhu sau.

[a]p” -15,9 (c = 1,31, CHCL,)

Su quay riéng cua san phém chudn cé ban trén thi truong ((S)-1-[3,5-
bis(triflometyl)phenyl]etylamin (Central GlassCo., Ltd., Lot. 0102000, d3 tinh
khiét vé mit quang hoc: 99%ee)) 1 nhu sau.

[a]p> -15,9 (c = 1,15, CHCl5)

DAu hiéu cua su quay riéng duoc do thuc té duoc nhan théy 1a phu hop
v6i ddu hidu ctia sy quay riéng cua san phdm chudn cé ban trén thi truong, va do
d6, 1-[3,5-bis(triflometyl)phenyl]etylamin thu dugc duoc khing dinh 1a chét
déng phan (S). Ngoai ra, do amin ndy dugc thu tr 1-bromo-1-[3,5-
bis(triflometyl)phenyl]etan thong qua phan tng thé 4i nhan ion azit, 1-bromo-1-
[3,5-bis(triflometyl)phenyl]etan thu dugc trong muc 1-(a) néu trén dugc khing
dinh 1a chét dong phan (R).

1-(b): Quy trinh diéu ché (R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]jetan c6
cong thuc (2)

Dudi diéu kién khi quyén argon, b6 sung nhé giot phospho tribromua
(157,3g, 0,58mol) vao (S)-1-[3,5-bis(triflometyl)phenyl]etanol c6 cong thic (1)
(300g, 1,16mol, 96%ee) & nhiét do thap hon 20°C trén bé nude, va khudy hdn
hop nay & nhiét d6 nam trong khoang tir 19 dén 22°C trong 30 phut. Lam lanh
hén hgp phan tng nay, va bd sung nhé giot hydro bromua (dung dich 30% trong
axit axetic, 228ml, 1,16mol) & nhiét do thép hon 0°C, va khuéy hén hop nay &
nhiét d6 ndm trong khoang tir 13 dén 15°C trong 16 gio. Rot hon hop phan tng

vao nudc d4, va chiét hdn hop nay bang n-hexan (2 1an, mdi lan 31). Két hop céc
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16p hiru co, rira lién tuc bang dung dich nudc natri hydrocacbonat bao hoa (31),
va dung dich nudc mudi bdo hoa (31), 1am khé bang magie sulfat khan, va sau
d6 c6 dudi ap sudt giam (90 dén 100mmHg) dé thu duoc 389,2g san pham thé.
Tinh ché san phdm thé thu dugc bing séc ky cot (silicagel: 900g, dung moi phat
hién:  n-hexan) d&  thu  dugc  349,8g  (R)-l-bromo-1-[3,5-
bis(triflometyl)phenyl]etan cé cong thirc (2) & dang dau khéng mau (hiéu suét:
93,8%).

Pinh thtr nhit dugc nhén thiy 14 dinh chinh trong phan tich HPLC khéong
ddi xting nhu dugc mdé td dudi didy, va do do, 1-bromo-1-[3,5-
bis(triflometyl)phenyl]etan duoc diéu ché & muc 1-(b) cling duoc khing dinh 1a
chét ddng phan (R), gidng nhu chat ddng phéan thu duoc & muc 1-(a).
Phén tich HPLC khong dbi xtng: do tinh khiét v& mat quang hoc: >93,9%ee
(dinh chinh: dinh tht nhét), tc d6 chuyén hoa: 97,8%
'H-NMR (CDCl;) &: 2,08 (3H, d, J=7,1Hz), 5,21 (1H, q, J=7,1Hz), 7,81 (1H, s),
7,87 (2H, s)
Budc 2: Quy trinh didu ché hop chit ban bat d6i xtimg giau chét ddng phan (S)
cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[2-
(metylthio)etoxy]pyrimidin-2-yl }amino)metyl]-4-
(triflometyl)phenyl } (etyl )Jamino)metyl]xyclohexyl} axetic

Duéi khi quyén argon, bd sung NaH (60% trong dau, 119¢g, 2,98mol) vao
dung dich chta etyl trans-[4-([(ety]){2-[({5-[2-(metylthio)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl }amino]metyl)xyclohexyl]axetat c6 cong
thie (3) (565,4g, 0,99mol) dugc tong hop bang phuong phéap dugc mo ta trong

tai liéu patent 2 (cong b patent qudc t& W02008/129951) trong tetrahydrofuran

-58-



19652

khan (THF, 2,26l) trong diéu kién lam lanh trén d4, va khuéy hén hop & nhiét do
trong phong trong 1 gid. Lam lanh hdn hop phan ung nay dén nhiét d6 —30°C,
va bd sung nho giot dung dich chta  (R)-1-bromo-1-[3,5-
bis(triflometyl)phenyl]etan c6 cong thure (2) (682g, 1,99mol, 93,9%ee) thu dugc
trong budc 1 trong N,N-dimetylformamit khan (4,531) sao cho nhiét 49 bén
trong ctia hé phan g dugc duy tri 1 -15°C hoic thdp hon, va khudy hdn hop &
nhiét d6 ndm trong khoang tir -15 dén -1°C trong 5 gid. R6t hdn hop phan tmg
vao dung dich di trén chira nude da (351) va toluen (301), bd sung axit xitric vao
hdn hop nay dén d6 pH t6i da = 6,9, va tach 16p hitu co.

Chiét 16p chtra nuéc hai 1an bang toluen (201), két hop céc 16p hitu co,
lam khé bing magie sulfat khan, va sau d6 c6 duéi 4p suét giam dé thu duge san
phim thd. Hoa tan san phdm tho trong etanol (81), bd sung dung dich nuéc
NaOH 2M (1,241, 2,48mol) vao dung dich nay trong diéu kién 1am lanh trén da,
va khudy hdn hop & nhiét d6 50°C trong 3,5 gio. B6 sung dung dich nude HCI
1M vao hdn hop phan tmg nay trong diéu kién lam lanh trén d4 dén d6 pH ti da
ctia hon hop 14 5,4, rét hdn hop nay vao nudce (251), va chiét hdn hop nay 2 1an
bang etyl axetat (221). Rura 16p hitu co bang dung dich nude mubi bio hoa (121),
lam khé bang magie sulfat khan, va sau d6 ¢6 duéi &p suét giam, va tinh ché cin
thu duoc biang séc ky cot (silica gel: 21g, dung moi phat hién: heptan/axeton co
ty 16 nim trong khoang tir 7/1 dén 3/1) dé thu dugc hop chét ban bét déi xung cd
cong thirc (4) cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} {5-[2-
(metylthio)etoxy]pyrimidin-2-yl } amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl}axetic (ddu mau vang,

744,1g, hiéu suét: 96%).
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(R)-1-bromo-1-[3,5-bis(triflometyl)phenyl]etan c6 cong thirc (2) ma cau
hinh tuyét ddi cta né duoc khéng dinh nhu dugc mo ta trong budc 1 néu trén
duoc sir dung lam nguyén liéu ban dau, va phan tng thé 4i nhan bing amin c6
cong thire (3) duoc tién hanh. Do d6, hop chit ban bat ddi xtmg thu duge c6
cong thirc (4) 12 hop chat giau chat dong phan (S).

'H-NMR (CDCl;) &: 0,85-0,96 (7H, m), 1,35-1,45 (4H, m), 1,60-1,78 (5H, m),
2,18-2,21 (5H, m), 2,69 (1H, m), 2,81-2,91 (5H, m), 4,16 (2H, q, J=6,8Hz), 4,61
(1H, d, J=17,1Hz), 4,85 (1H, d, J=17,1Hz), 6,22 (1H, q, J=6,8Hz), 7,11 (1H, d,
J=8,6Hz), 7,23 (1H, s), 7,37 (1H, d, J=8,3Hz), 7,70 (1H, s), 7,73 (2H, s), 8,14
(2H, s)

Budc 3: Quy trinh didu ché hop chit ban bit dbi xtng giau chét ddng phan (S)
cua este benzyl cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} {5-
[2-(metylthio)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl } axetic

Dué6i diéu kién khi quyén argon, dung dich chua hop chét ban bt dbi
xtmg gidu chit déng phan (S) c6 cong thirc (4) cia axit trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylthio)etoxy]|pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl } axetic
(744,1g, 0,95mol) thu dugc trong budc 2 trong dicloetan khan (11,61) dugc bd
sung ruou benzylic (113,1g, 1,05mol), WSC-HCI (200,5g, 1,05mol) va DMAP
(11,9g, 98mmol) trong didu kién 1am lanh trén d4, va khudy qua d&m hdn hop
nay & nhiét do trong phong. B sung nude (101) vao hdn hop phan tng nay, va
chiét hdn hop nay bang cloroform (191, 141). Rira 16p hitu co bang dung dich

nude mubi béo hoa (121), lam khod bang magie sulfat khan, va sau d6 c6 duéi ap
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sudt giam, va tinh ché cin thu dwoc bang séc ky cot (silicagel: 28g, dung méi
phat hién: heptan/etyl axetat = 6/1) dé thu dwoc hop chit ban bat dbi ximg co
cong thic (5) cua este benzyl cua axit trans-{4-[({2-[({1-][3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylthio)etoxy|pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl )amino)metyl]xyclohexyl } axetic
(du mau vang, 745,8g, hiéu sut: 90%).

Hop chit ban bat ddi xing thu duoc c6 cong thic (5) 1a hop chét giau
chat déng phén (S) theo cach gidng nhu hop chit ban bt ddi xtmg c6 cong thirc
(4).

'H-NMR (CDCl;) 8: 0,87-0,95 (7H, m), 1,37 (1H,m), 1,43 (3H, d, J=7,1Hz),
1,65-1,77 (5H, m), 2,20 (2H, d, J=6,8Hz), 2,22 (3H, s), 2,66-2,71 (2H, m), 2,82-
2,91 (4H, m), 4,15 (2H, t, J=6,6Hz), 4,62 (1H, d, J=17,1Hz), 4,85 (1H, d,
J=17,1Hz), 5,10 (2H, s), 6,21 (1H, q, J=7,1Hz), 7,10 (1H, d, J=8,3Hz), 7,22 (1H,
s), 7,28-7,38 (6H, m), 7,70 (1H, s), 7,73 (2H, s), 8,14 (2H, s)

Budc 4: Quy trinh diéu ché hop chat ban bat dbi ximg giau chit ddng phan (S)
cua este benzyl cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} {5-
[2-(metylsulfonyl)etoxy|pyrimidin-2-yl } amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl } axetic

Duéi diéu kién khi quyén argon, dung dich chtra hop chét ban bét déi
xtng gidu chat ddng phén (S) c6 cong thire (5) cla este benzyl cua axit trans-{4-
[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-(metylthio)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etylJamino)metyl]xyclohexyl } axetic
(745,8g, 0,87mol) thu dugc trong budce 3 trong 2-propanol (15,21) duoc bd sung

tantan pentaclorua (31,3g, 87,3mmol) va dung dich nudc hydro peroxit 30%
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(496ml, 4,38mol), va khudy hdn hop nay ¢ nhiét do trong phong trong 5 gio.
Dép tit hdn hop phan tng bang dung dich nuéc natri hydrosulfit béo hoa (3,11),
va b sung nude (151), va chiét hdn hop nay bing cloroform (141, 121). Rira 16p
hitu co bing dung dich nudc mudi bdo hoa (201), 1am khé biang magie sulfat
khan, va sau d6 co dudi ap suét giam, va tinh ché cin thu dugc bﬁng séc ky cot
(silicagel: 26kg, dung moi phat hién: heptan/etyl axetat c6 ty 18 nim trong
khoang tir 3/1 dén 2/1) dé thu duoc hop chat ban bat ddi ximg c6 cong thirc (6)
cua este benzyl cia axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-
[2-(metylsulfonyl)etoxy|pyrimidin-2-yl}amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic (dang v6 dinh hinh
mau vang, 619,5g, hiéu suit: 79%).

Hop chit ban bét dbi ximg thu dugc c6 cong thirc (6) 1a hop chat giau
chit dong phan (S) thu dugc theo cach giéng nhu hop chét ban bét déi xtmg c6
cong thirc (4) va hop chéat ban bat dbi xing cé cong thire (5).

Phén tich HPLC khong dbi xung: do tinh khiét vé& mat quang hoc: 67,7%ee
(dinh chinh: dinh th hai)

'H-NMR (CDCls) 8: 0,87-0,96 (7H, m), 1,38 (1H, m), 1,45 (3H, d, J=7,1Hz),
1,65-1,80 (5H, m), 2,21 (2H, d, J=6,6Hz), 2,69 (1H, m), 2,81-2,91 (3H, m), 3,08
(3H, s), 3,44 (2H, t, J=5,4Hz), 4,44 (2H, t, J=5,4Hz), 4,64 (1H, d, J=17,1Hz),
4,86 (1H, d, J=17,3Hz), 5,10 (2H, s), 6,19 (1H, q, J=6,9Hz), 7,12 (1H, d,
J=8,3Hz), 7,19 (1H, s), 7,30-7,39 (6H, m), 7,71 (1H, s), 7,72 (2H, s), 8,16 (2H,
s)

Budc 5: Quy trinh diéu ché este benzyl cua axit (S)-trans-{4-[({2-[({1-[3,5-

bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
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yl}amino)metyl]-4-(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl } axetic
gan nhu tinh khiét v& mat quang hoc

Hop chét ban bét ddi xtimg giau chét ddng phan (S) ¢ cong thirc (6) cua
este benzyl cua axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} {5-[2-
(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-
(triflometyl)phenyl}(etyl)amino)metyl]xyclohexyl }axetic (111,7g, 123,7mmol,
67,7%ee) thu dugc trong budc 4 dugc hoa tan trong etanol (825ml), va bd sung
cac hat tinh thé duoc didu ché riéng r& (tinh thé raxemat dugc diéu ché trong
budc 7 dugc md tad dudi day, 2,0mg) & nhiét do nim trong khoang tir 15 dén
20°C, va khuéy hén hop nay & nhiét do nay trong 21 giod, va & nhiét d6 0°C
trong 3 gio. Tach két tha bang céach loc, va rira bang etanol da lam lanh (165ml),
va sau d6 cd dung dich cai dudi ap sudt giam dé thu dugc este benzyl clia axit
trans-{4-[({2-[({1-[3,5-bis(triflomety]l)phenyl]etyl} { 5-[2-
(metylsulfonyl)etoxy]|pyrimidin-2-yl } amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic gin nhu tinh khiét vé
mit quang hoc ¢6 cong thirc (7) (dang vo dinh hinh mau vang, 66,38g, hiéu suét:
59%,).

Este benzyl cta axit trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic co6
cdng thie (7) thu dugc dugc thu bang cach tach cac tinh thé giau raxemat ra
khoi hop chat ban bat ddi xtmg giau chét ddng phan (S) c6 cong thirc (6) bing
cach loc, va do d6, thu dugc chét d@)ng phan (S).

Phan tich HPLC khéng d6i xtmg: do tinh khiét vé& mat quang hoc >99%ee (dinh
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chinh: dinh thir hai)
[a]p?® -42,36 (c = 1,0% trong luong/thé tich, CHCI,)

Do tinh khiét vé& mit quang hoc ctia céc tinh thé giau raxemat dugc tach
bang céach loc 13 22%ee nhu duoc xac dinh bang phéan tich HPLC khong d6i
xung (43,39g, hiéu suat: 39%).

Buéc 6: Quy trinh didu ché axit  (S)-trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl } { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)amino)metyl |xyclohexyl } axetic
gan nhu tinh khiét vé mit quang hoc

Duéi diéu kién khi quyén nito, bd sung 10% Pd-C (4m, 3,4g) vao dung
dich chtta  este  benzyl cua  axit  (S)-trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)amino)metyl|xyclohexyl } axetic c6
cong thuc (7) (34,2g, 37,88mmol, >99%ee) thu dugc trong budce 5 trong etanol
(340ml) dé thé hydro, va sau d6 khudy hdn hop nay & nhiét d trong phong
trong 2 gid. Loc huyén phti phan tmg qua dém xelit, va ria bang etanol (50ml),
va ¢ dung .dich rira dudi 4p suét giam dé thu duoc axit trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl} (etyl)Jamino)metyl]xyclohexyl } axetic c6
cong thirc (IIT) gan nhu tinh khiét vé mat quang hoc (dang v6 dinh hinh mau
trang, 31,78g, hiéu suét: 100%).

Hop chat thu dugc 14 hop chét quay trai nhu duoc thé hién bang su quay
riéng néu dudi day. Ngoai ra, do hop chét thu duoc duoc thu nhéan bang cach

khir bao vé gbc este cua chat ddng phén este benzyl (S) c6 cong thire (7), két qua
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thu duoc ciing 1a chat ddng phan (S).
Phan tich HPLC khong ddi xtmg: do tinh khiét v& mit quang hoc: >99%ee (dinh
chinh: dinh thir hai)
[o]p> -46,68 (c = 1,0, CHCL,)
IR (ATR) cm™: 2921, 1706, 1479, 1279, 1134
'H-NMR (CDCls) &: 0,80-0,96 (7H, m), 1,38 (1H,m), 1,47 (3H, d, J=7,1Hz),
1,65-1,77 (5H, m), 2,19 (2H, d, J=6,8Hz), 2,72 (1H, m), 2,81-2,91 (3H, m), 3,08
(3H, s), 3,45 (2H, t, J=5,2Hz), 4,44 (2H, q, J=5,4Hz), 4,62 (1H, d, J=17,1Hz),
4,86 (1H, d, J=17,4Hz), 6,21 (1H, q, J=7,1Hz), 7,13 (1H, d, J=8,3Hz), 7,19 (1H,
s), 7,38 (1H, d, J=6,6Hz), 7,71 (1H, s), 7,73 (2H, s), 8,15 (2H, s)
Budc 7: Quy trinh diéu ché cac hat tinh thé raxemat cua este benzyl cla axit
trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[ 2-
(metylsulfonyl)etoxy|pyrimidin-2-yl } amino)metyl]-4-
(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl } axetic

B& sung ruou benzylic (2,93g, 27,07mmol), DMAP (300mg, 2,46mmol)
va WSC-HCI (5,19g, 27,07mmol) vao dung dich chira axit trans-{4-[({2-[({1-
[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl)Jamino)metyl]xyclohexyl } axetic
(hop chit raxemat c6 cong thuc (I), 20g, 24,61mmol) duoc téng hop bing
phuong phap dugc md td trong tai lidu patent 2 (cong bd patent qubc té
W02008/129951), vi du 45 trong diclometan khan (200ml) duéi diéu kién lam
lanh trén d4, va lam 4m hdn hop nay dén nhiét do trong phong, va khudy trong
16 gitr. B4 sung nuée (100ml) vao hdn hop phan Gmg nay, va chiét hdn hop nay

bang cloroform (500ml). Rira 16p hitu co bang dung dich nudc axit clohydric
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2M (100ml) va dung dich nuéc mudi bdo hoa (100ml), 1am khé bing magie
sulfat khan, va sau d6 c6 dudi ap suét giam, va tinh ché c3n thu duoc bf?mg séc
ky cot (silica gel: 350g, dung mdi phat hién: N-hexan/etyl axetat c6 ty 16 nam
trong khoang tir 3/1 d&n 1/1) dé thu dugc este benzyl cua axit trans-{4-[({2-[({1-
[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl)Jamino)metyl]xyclohexyl } axetic
(21,15g, hiéu suét: 95,2%) 0 dang v6 dinh hinh mau tréng.

Hoa tan este benzyl «cua axit trans-{4-[({2-[({1-][3,5-
bis(triflometyl)phenyl]etyl } { 5-[2-(metylthio)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl )Jamino)metyl|xyclohexyl }axetic &
dang v6 dinh hinh mau tring (7,9g) trong etanol (40ml), khudy hdn hop & nhiét
do trong phong trong 15 gio, va thu gom két tia thu duoc bing cach loc, rira
bang etanol d4 lam lanh (20ml), va lam khé & nhiét d6 60°C trong 4 gid dudi ap
suat giam dé thu dugc tinh thé raxemat cua este benzyl cua axit trans-{4-[({2-
[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl )amino)metyl|xyclohexyl } axetic
(bot tinh thé mau tréng, 6,98¢g, hiéu suét thu hoi: 88,4%).

Vi du 2: Nghién ctru sy dnh huong ctia hop chéat dong phén (S) c6 cong thuc
(III) dén lugng protein PCSK9 va luong thu thé LDL

Su anh huéng ctia hop chét thir nghiém dén luong protein PCSK9 va
luong thu thé LDL dugc nghién ctru bang cach bd sung hop chét thir nghiém vao
chung té bao ung thu gan cua ngudi, té bao HepG2, va do luong protein PCSK9
va luong thu thé LDL (LDLR) bang k¥ thuét thdm tach tdy sau khi nudi cdy

trong 48g10.
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Cu thé 13, t& bao HepG2 duoc cdy trén dia c6 6 156 & mat do 5x10° té
bao/15 va ciy qua dém, va hoa tan hop chat thir nghiém trong dimetyl sulfoxit
(DMSO), hoidc chi bé sung DMSO vao méi trudng nudi cdy véi luong gp
1/1000 14n. Nudi ciy té bao & nhiét d6 37°C trong 48 gid trong ta 1 CO,, bd
sung 100ul dung dich d¢m RIPA (50mM Tris-HCI, pH=7,8, 150mM NaCl, 1%
NP-40, 0,5% natri deoxycholat, 0,1% SDS, chét tc ché proteinaza) vao moi
trudong nay dé pha v t€ bao, va chiét protein. Cac protein chiét duoc ly tim &
tdc d6 100000m/s%, thu gom dich ndi, va bd sung dung dich dém mau SDS
(60mM Tris-HCI, pH=6,8, 2% SDS, 10% glyxerol, 3% mercaptoetanol), va tach
hén hop biang SDS-PAGE (dién di trén gel SDS-polyacrylamit) nho 8%
acrylamit gel. Sau khi hoan tit qua trinh tach, protein dwoc ¢ dinh trén mang
nitroxenluloza bang cach sir dung hé chuyén gel iBlot (Invitrogen), va duoc
phong bé bing cach str dung Block Ace (DS Pharma Biomedical, Catalog No.
UK-B 80).

Viéc phat hién protein PCSK9, LDLR, va protein B-actin, va do lugng
clia chiing duoc tién hanh bing céch d4nh déu protein trén mang nhd khang
PCSK9 (Cayman, Catalog No. 1000718), khang LDLR (BioVision, Catalog No.
3839-100), va khang B-Actin (Sigma, Catalog No. A5316), tuong Gng, lam
khéng thé chinh, va khang IgG-HRP tho (Sigma, Catalog No. A0545) hodc
khang IgG-HRP chudt (Sigma,Catalog No. A4416) lam khang thé phu, cho cht
phat quang hoéa hoc (co chat cia HRP) phan tmg voi khang thé phu trén mang,
va sau d6 danh gid cuong do tin hiéu nho thiét bi phéan tich hinh anh Lumino
LAS-3000 (Fuji Photo Film). Cuong d tin hiéu thu duoc duge danh gia bang

cach str dung phan mém phén tich hinh 4nh, Science Lab 2002 Multi Gauge
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(Fuji Photo Film).

Céc tri s6 do dugc thu duge vé lugng protein PCSK9 va lugng thu thé
LDL dugc hiéu chinh gitta cac tri sb thu dugc & miu dugc bd sung hop chét tht
nghiém va mau ddi ching (miu chi duoc bd sung DMSO) sir dung lugng
protein B-actin lam chi sb. Lugng protein PCSK9 da hiéu chinh va lugng thu thé
LDL cia mau bd sung hop chét thir nghiém duoc thé hién béng tri s6 tuong ddi
dua trén luong protein PCSK9 va lugng thu thé LDL ctia miu d6i ching, twong
ung, ma dugc coi la 1.

Céc két qua duogc thé hién trong bang 1.

Céc hop chét sau dugc sir dung lam hop chét thir nghiém.

l: axit (S)-trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-
(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic (hop chét dong phan
(S) c6 cong thic (II))

Hop chit ddng phan-(S) c6 cong thirc (IIT) (d6 tinh khiét v& mat quang
hoc: >99%ee) duoc bd sung vao méi trudng nudi ciy & ndng do cudi la 10uM.
2: axit (R)-trans-{4-[({2-[({1-[3,5-Bis(triflometyl)phenyl]etyl} { 5-[2-
(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-

(triflometyl)phenyl} (etyl)amino)metyl|xyclohexyl }axetic (hop chét ddng phéan
(R) c6 cong thire (I1))

Hop chét dong phan (R) c¢6 cong thie (II) (d6 tinh khiét vé mat quang
hoc: > 98%ee) dugc bd sung vao mdi trudng nudi cay & ndng do cubi la 10pM.
3: axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} { 5-[2-

(metylsulfonyl)etoxy|pyrimidin-2-yl }amino)metyl]-4-
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(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl }axetic (hop chat raxemat cd
cong thtre (1))
Hop chét raxemat c6 cong thirc (I) duoc bd sung vao modi trudng nudi

cdy & nong d6 cubi la 10uM.

[bang 1]
. Luong protein PCSK9 Luong thu thé LDL
) Lieu , . . . .
Hop chat th . (tri sO tuong d6i dya trén tri |(tri sO tuong doi dya trén tri s6
(uM, n6ng do trong | < < s
nghiém i s6 ciia mau d6i ching dugc | cia mau ddi chirng dugc coi la
moi truong nudi cay)
coilal) 1)
Hop chit dong
phan (S) c6 cong 10 0,28 1,73
thire (110)
Hop chit dong
phéan (R) c6 cong 10 1,05 0,93
thae (ID)
Hop chét raxemat
10 0,68 0,73
c6 cong thie (1)

Nhu di dugc hiéu 13 tir cac két qua néu trong bang 1, hop chit dong
phan-(S) c6 cong thire (III) 1am giam dang ké luong protein PCSK9 va lam tang
luong thu thé LDL so véi mau ddi chimg, trong khi d6 hop chit ddng phéan (R)
c6 cong thire (II) va hop chét raxemat c¢6 cong thire (I) hdu nhu khong c6 cac tac
dung nay. Cu thé 13, lugng thu thé LDL dugc lam ting dang ké chi bang hop
chét déng phan-(S) c6 cong thirc (IIT) so véi mau déi chimg.

Tir céc két qua thir nghiém néu trén, di nhén thy ring hop chét dong
phan-(S) c6 cong thie (IIT) co6 tac dung lam giam lugng protein PCSK9 va tac
dung lam ting luong thu thé LDL.

Ngoai ra, mac du sang ché khong bi rang budc bdi danh gia sau, nhung

duogc cho 1a, vi hop chét raxemat c6 cong thie (I) hau nhu khong cé tac dung
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lam giam luong protein PCSK9 va hoan toan khong co6 tac dung lam tang luong
thu thé LDL mic du thyuc té 12 hop chit nay chira 50% hop chit déng phan-(S)
c6 cong thirc (IIT), hop chét déng phan (R) c6 cong thic (II) 13 thanh phén ciu
tao cta hop chét raxemat c6 cong thue (I) Urc ché su biéu hién céc tac dung cuia
hop chét ddng phan-(S) c6 cong thirc (III) trong hop chét raxemat cé cong thirc
(I). Ngoai ra, con cho rang t6t hon néu ting d6 tinh khiét vé mit quang hoc cia
hop chét déng phan-(S) c6 coéng thirc (III) dé 1am giam luong hop chét ddng
phén (R) ¢6 cong thic (II) dic biét ¢ lam ting tac dung lam ting luong thy thé
LDL.

Vi du 3: Nghién ciru sy anh hudng cta hop chit déng phan (S) c6 cong thic
(IIT) dén sy biéu hién ARN théng tin cia PCSK9

Pé nghién ctru co ché cia tac dung lam giam luong protein PCSK9 néu
trong vi du 2 néu trén, hop chét thir nghiém duoc bd sung vao té bao HepG2, va
murc biéu hién ARN thong tin ctia PCSK9 dugc danh gia bang phuong phép
PCR thoi gian thuc dinh lugng sau khi nuéi ciy trong 24 gio.

Cu thé 13, céc té bao HepG2 duogc ciy vao dia c6 24 15 & mat d6 2 x 10°
té bao/ld va nudi ciy qua dém, va sau dé hoa tan hop chét thir nghiém trong
dimetyl sulfoxit (DMSO), hodc chi b6 sung DMSO vao mdi trudng nudi cdy voi
lwong gip 1/1000 1an. Nudi cdy té bao nay & nhiét do 37°C trong 24 gio trong tu
i CO,, va sau d6 bd sung 500ul ISOGEN (NIPPON GENE, Catalog No. 31-
02501), va chiét ARN téng s6. ADN bb tro dugc téng hop tir ARN tbng s6 da
chiét bang kit phién mi nguge ADN bd trg hidu qué cao (AppliedBiosystems,
Catalog No. 4368813). Mtrc biéu hién ARN thong tin cia PCSK9 cua nguoi

dugc danh gia bang PCR thoi gian thuc dinh lwong nhd cac doan moi dic hidu
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véi PCSK9 cia nguoi (Kourimate S.etal., J. Biol. Chem., Vol.283, p9666), va
Fast SYBR Green Master Mix (AppliedBiosystems, Catalog No. 4385614). Hé
théng PCR thoi gian thuc nhanh 7900HT dugc st dung lam thiét bi do.

Céc tri s do duge thu dugc ciia mic biéu hién ARN thong tin cua
PCSK9 dugc diéu chinh gilta cac tri s6 thu duoc cta cdc mau bd sung hop chét
thir nghiém (3 mau) va mau ddi chimg (miu chi duoc bd sung DMSO, 3 méu)
st dung murc biéu hién ARN théng tin ctia B-actin lam chi sb. Mirc biéu hién
ARN théng tin ctia PCSK9 d4 hiéu chinh cta cic mau bd sung hop chét thi
nghiém duoc thé hién bang tri sé twong dbi (gi tri trung binh + sai sé chuén)
dua trén tri sb trung binh ctia muc biéu hién ARN théng tin cia PCSK9 cta céc
mau ddi chiing, ma dugc coi la 1.

Céc két qua duogc thé hién trong bang 2.

H0'p chét sau duoc st dung lam hop chét thir nghiém.

1: axit (S)-trans-{4-[({2-[({1-[3,5-Bis(triflometyl)phenyl]etyl} { 5-[2-
(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-
(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl}axetic (hop chit dong phéan
(S) c6 cong thirc (III))

Hop chit dong phan-(S) c6 cong thirc (IIT) (d6 tinh khiét v& mat quang
hoc: >99%ee) dugc bd sung vao moi truong nudi ciy & ndng do cudi béng
10uM.

[Bang 2]

Liéu Miic biéu hién ARN théng tin cia PCSK9

Hop chét thir nghiém| (uM, ndng do trong méi | (tri sb twong dbi dua trén tri sb trung binh ctia mau

truong nubi cy) ddi ching dugc coi la 1)
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Hop chét ddng phan
(S) 1D

10 0,18+0,13

Tir két qua néu trong bang 2, nhan thdy rang hop chit ddng phan-(S) co
cong thie (II1) 1am giam déng k& murc biéu hién ARN thong tin ctia PCSK9 so
v6éi mau ddi chimg.

Do d6, d3 dugc cho 1a it nhat mot phan tac dung 1am giam luong protein
PCSK9 ciia hop chit déng phan-(S) c6 cong thire (1) dugc boc 16 trong vi du 2
dugc dua trén tac dung trc ché sy biéu hién gen PCSK9, va hop chéit dong phan-
(S) c6 cong thirc (III) c6 tac dung e ché tdng hop protein PCSKO.

Vi du 4: Nghién ctru tdc dung lam gidm lugng cholesterol LDL trong mau cta
hop chat dong phan (S) c6 cong thirc (I1I)

Tao huyén phu axit (S)-trans-{4-[({2-[({1-[3,5-
Bis(triflometyl)phenyl]etyl} {5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl } (etyl )Jamino)metyl]xyclohexyl } axetic
(hop chét dong phan (S) c6 cong thirc (III), d6 tinh khiét vé mit quang hoc:
>99%ee) trong dung dich 0,5% metylxenluloza, va cho chudt dong binh thuong
(chudt déng duc Syrian) st dung qua dudng miéng lap lai mot 14n mot ngay
trong 14 ngdy bing cach sir dung mau do kim loai. Bén gio sau khi str dung 1an
cubi, mau duoc 14y ra, va huyét twong duoc thu gom. Lipoprotein trong huyét
tuong dugc phén tich bang cach danh gia tw dong nho hé théng HPLC dua trén
phuong phap sau danh diu theo phuong phép dugc méd ta trong tai li€u
J.Lipid.Res., 43, p805-814. Dic biét 13, 15ul mau huyét tvong dwoc pha lodng
10 1an bang dung dich dém PBS chira ImM EDTA, va 80ul mau d pha lodng
duoc ti€ém vao cdt loc gel (cot Superose 6 (c& cot: 10x300mm), GE Healthcare

Bioscience) dugc ndi véi hé HPLC (thiét bi nap chat 1ong: hé théng Shimadzu
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LC-20A, Shimadzu). Tién hanh tach & téc do dong la 0,5ml/phtt va nhiét do cot
la 40°C béng cach sir dung PBS chira ImM EDTA lam dung dich dém chay.
Chét danh gia lugng cholesterol (thir nghiém Wako Cholesterol E, Wako Pure
Chemical Industries) duoc tron v6i chat rira giai tir cot & toc dd dong béng
0,25ml/phut, va phan tmg nay duoc thuc hién 6 nhiét d6 40°C trong bng rudt ga
phan tmg (0,5mm x 15m) c6 nap chét rira giai. Cholesterol trong dich rira giai
thu duogc tir dng rudt ga phan tng duoc phat hién & budc séng bang 600nm. Ty
& dién tich ctiia phan doan LDL dua trén téng dién tich dinh thu duogc cua
cholesterol duoc tinh toan, va téng lugng cholesterol dugc xac dinh trudce béng
cach léy tri sO cua thir nghiém Wako Cholesterol E nhan véi ty 1€ dién tich cua
phan doan LDL dé tinh toan lugng cholesterol LDL.

Sau con chudt dong binh thuong duoc st dung cho mdi nhém déi ching
(nhém sir dung dung dich 0,5% metylxenluloza) va nhém sir dung hop chét thi
nghiém (10mg/kg thé trong va 30mg/kg thé trong ctia nhém st dung hop chét
ddng phan (S) c6 cong thic (IID)). Chia céc con chudt dong nay thanh cac nhém
trude dua vao tong tri s6 cholesterol trong huyét twong.

Luogng cholesterol LDL trong huyét twrong cila cac nhém (LDL-C, mg/dl)
duoc thé hién trong bang 3. Ky hiéu * va *** trong bang 3 c6 nghia 1a co6 su
chénh l1éch dang ké & mirc ¢6 y nghia 4 5% hodc nho hon (p<0,05) vamuic co y
nghia 13 0,1% hodc nhd hon (p< 0,001), twong Ung nhu dugc xac dinh bang
kiém dinh so sanh nhiéu nhém (kiém dinh so sanh nhiéu nhém ctia Dunnett)
duoc thyc hién gitta nhém ddi chimg va mdi nhém trong s6 cac nhém st dung
hop chét thtr nghiém. Hon thé nita, ty 1€ lam giam luong cholesterol LDL cua

nhom st dung hop chét thu nghiém dua trén nhém doi chimg duoc tinh toan
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theo cong thirc 1 dudi day la ty 1€ lam giam cholesterol LDL, va dugc thé hién
bang phan tram.

Ty 1€ lam giam cholesterol LDL (%) = [(lugng cholesterol LDL trung binh cta
nhém db6i ching — luong cholesterol LDL trung binh ctia nhém st dung hop

chét)/lugng cholesterol LDL trung binh cia nhém ddi chimg] x100 (cong thirc
1Y)

[Bang 3]
. Lugng cholesterol LDL .
, Liéu , | Ty I¢ lam giam luong
Hop chat trung binh + d¢ 1€ch chuan
(mg/kg) cholesterol LDL (%)
(mg/dl)
Péi chimg - 50+ 3,0 -
Hop chét dong phan 10 40 +2,6* 20,0
(S) c6 cong thuc
30 31 £2,6%** 38,0
I1I)

Tir két qua néu trong bang 3, nhéh thdy rang hop chét ddng phan-(S) ¢6
cong thire (IIT) c6 tac dung lam giam luong cholesterol LDL trong mau tét hon.

Tur cac két qua thir nghiém néu trén, ciing nhéan thiy rang hop chit ddng
phan-(S) ¢6 cong thirc (I1T) 13 hitu dung 1am hoat chét ctia thudc c6 tac dung lam
giam lugng LDL trong mau va tac dung tuong tu.
Vi du 5: Nghién ciru tic dung ctia hop chit raxemat cé cong thire (I) va hop chét
twong tu dén su biéu hién ARN thdng tin cia HMG-CoA reductaza

Hop chét thir nghiém dugc bd sung vao té bao HepG2 va nudi cdy té bao
nay trong 8 gio, va sau d6 muc biéu hién ARN thong tin cia HMG-CoA
reductaza duoc danh gia bang PCR thoi gian thuc dinh luong.

Cu thé 13, cac té bao HepG2 dugc céy vao dia c¢6 24 150 & mat d6 2 x 10°

té bao/ld va nudi cdy qua dém, va sau d6 hop chit thir nghiém duoc hoa tan
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trong dimetyl sulfoxit (DMSO), hodc chi DMSO dugc bb sung vao méi truong
nudi cdy véi luong gip 1/1000 1an. Nudi cdy té bao & nhiét d6 37°C trong 8 gid
trong ta i CO,, va sau d6 bd sung 500ul ISOGEN (NIPPON GENE, Catalog No.
31-02501), va chiét ARN téng sb. Téng hop ADN bd trg tir ARN tong sb da
chiét bing cach st dung kit phién mi ngugc ADN b tro hidu qua cao
(AppliedBiosystems, Catalog No. 4368813). Mitc biéu hién ARN théng tin cta
HMG-CoA reductaza cta ngudi dugc danh gia bing PCR thoi gian thuc dinh
luong nho cap mdi sau diy: 5-GGTGTTCAAGGAGCATGCAAAG-3' va 5'-
TGACAAGATGTCCTGCTGCCA-3" dac hiéu voi HMG-CoA reductaza cua
nguoi, va Fast SYBR Green Master Mix (AppliedBiosystems, Catalog No.
4385614). Hé théng PCR thoi gian thuc nhanh 7900HT duoc st dung 1am thiét
bi danh gia.

Tri s6 do dugc thu duge cia mtc biéu hién ARN thong tin cua HMG-
CoA reductaza dugc hi€u chinh gifta cac tri s6 thu duogc cta cadc mau bd sung
hop chét thir nghiém (3 mau dbi vi mbi hop chét) va cac miu déi ching (miu
chi duge bd sung DMSO, 3 mau) sir dung murc biéu hién ARN thong tin cia B-
actin lam chi s6. Murc biéu hién ARN thong tin cila HMG-CoA reductaza da hiéu
chinh ctia mau bd sung hop chit thir nghiém duoc thé hién bang tri s twong dbi
(trung binh £ d6 léch chudn) dya trén gid tri trung binh cta mirc bidu hién ARN
théng tin cia HMG-CoA reductaza clia cac mau ddi chting, ma duoc coi 1a 1.

Céc két qua duoc thé hién trong bang 4.

Céc hop chét duéi day dugc sir dung lam hop chét thir nghiém.
1: axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} {5-[2-

(metylsulfonyl)etoxy]pyrimidin-2-yl }amino)metyl]-4-
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(triflometyl)phenyl} (etyl)amino)metyl]xyclohexyl}axetic (hop chét raxemat c6
cong thuc (1))

Hop chét raxemat c6 coéng thuc (I) dugc bd sung vao moi trudng nudi
ciy & ndng d6 cubi bang 10uM.
2: axit trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[2-
(metylthio)etoxy|pyrimidin-2-yl }amino)metyl]-4-
(triflometyl)phenyl}(etyl)amino)metyl]xyclohexyl}axetic (hop chit dugc mo ta
trong tai li€u patent 2, vi du 44)

Hop chét duge md ta trong tai lidu patent 2, vi du 44 dugc bd sung vao
mdi trudng nudi ciy ¢ ndng do cudi bang 10pM.

[Bang 4]

Muic biéu hién ARN thong tin
Liéu ciia HMG-CoA reductaza

Hop chét thir nghiém | (uM, ndng d6 trong moi | (tri sd twong dbi dua trén tri sb
truong nudi ciy) trung binh ctia mau dbi chimg

duogc coilal)

Hop chét raxemat c6

10 0,37 £ 0,02
cong thirc (1) .
Hop chit dwoc mb ta
trong tai li€u patent 2, 10 0,25+0,03

vi du 44

Tir cac két qua néu trong bang 4, d4 nhan thay rang ca hop chit raxemat
c¢6 cong thire (I) va hop chat duoc mé ta trong tai lidu patent 2, vi du 44 déu lam
giam dang ké mirc biéu hién ARN théng tin cia HMG-CoA reductaza so voi
mau dbi ching.

Kha nang &p dung trong cong nghiép

Hop chat déng phan-(S) ¢ cong thire (IIT) cé tac dung lam giam luong
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protein PCSK9, va tac dung lam tang luong thu thé LDL, va ¢6 tac dung lam
giam lugng cholesterol LDL trong mau t6t hon. Do d6, hop chét nay c6 thé dugc
st dung, vi dy, lam hoat chit cua thubc dé lam giam lugng cholesterol LDL
trong mau, va tac dung tuong tu, va do do co thé duoc st dung trong cdng

nghiép dugc.
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YEU CAU BAO HQ
1. Axit (S)-trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl } { 5-[2-
(metylsulfonyl)etoxy |pyrimidin-2-yl } amino)metyl]-4-
(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl }axetic gan nhu tinh khiét vé
mit quang hoc, hodc mudi cia no, hodc solvat ciia né, trong d6 hop chét nay co
dd tinh khiét vé& mat quang hoc béng 90%ee hoac cao hon.
2. Hop chét theo diém 1, trong d6 hop chét nay 13 chét dong phan dbi anh quay
trai  cua  axit  trans-{4-[({2-[({1-[3,5-bis(triflometyl)phenyl]etyl} {5-[2-
(metylsulfonyl)etoxy|pyrimidin-2-yl }amino)metyl]-4-
(triflometyl)phenyl } (etyl)amino)metyl]xyclohexyl }axetic, hoic mubi cta no,
hodc solvat cta no.
3. Hop chit hoiic mudi cua nd, hodc solvat cia néd theo diém 1 hoic 2, trong do
hop chét ndy c6 d6 tinh khiét v& mat quang hoc ndm trong khoang tir 95 dén
100%ee.
4. Hop chit hodc mubi cia nd, hodc solvat cia né theo diém 1 hodc 2, trong do
hop chét nay c6 do tinh khiét vé mat quang hoc bé‘mg 99%ee hoac cao hon.
5. Thudc chtra hop chét, hodc mudi cia né, hodc solvat ctia n6 theo diém bét ky
trong s6 cac diém tir 1 dén 4 1am hoat chét.
6. Phuong phap dieu ché  axit  (S)-trans-{4-[({2-[({1-[3,5-
bis(triflometyl)phenyl]etyl} {5-[2-(metylsulfonyl)etoxy]pyrimidin-2-
yl}amino)metyl]-4-(triflometyl)phenyl}(etyl)amino)metyl|xyclohexyl }axetic
g?m nhu tinh khiét vé& mat quang hoc, hodc mudi cua nd, hodc solvat ctia né,
trong d6 hop chét nay ¢ do tinh khiét vé mit quang hoc bang 90%ee hodc cao

hon, trong d6 phuong phap niy bao gébm budc loai céc tinh thé giau raxemat ra
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khoi hop chét ban bit dbi xtimg giau chit dong phan (S) ctia hop chét c6 cong
thirc chung (IV) duéi day:
[cong thuc 1]

~ /\/o

// \\

/\ CFsy
KO-.,,/ _CO»~(CHy)-R
(V)

(trong cong thirc nay, R 1a nhém Cg.1o aryl ma ¢ thé c6 phan tir thé, hoic nhém
heteroaryl c¢6 tir 5 dén 10 canh ma c6 thé c6 phan tir thé, va n 12 mot sb nguyén
nim trong khoang tir 1 dén 6) bang phuong phéap két tinh wu tién trong dung méi
dé thu dugc hop chit gan nhu tinh khiét vé mat quang hoc c6 cong thirc chung
(V) dudi day:

[cong thuc 2]

~ /\/o

// \\

/\ CF3

KO"I,, _-CO2~(CH2)n-R

(V)
(trong cong thirc ndy, R va n c6 nghia nhu néu trén).
7. Phuong phép theo diém 6, trong d6 phuong phap nay bao gdm buéc loai
nhém -(CH,),-R ra khéi hop chét c6 cong thirc chung (V).

8. Phuong phép theo diém 6 hoac 7, trong d6 phuwong phap ndy con bao gbm
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budc cho hop chat ban bit dbi ximg giau chit déng phéan (S) ctia hop chit c6
cong thtrc chung (V1) duéi day:

[cOng thurc 3]
S/\/O\(\
)\

/\ CF3
KO.,,,/ _CO,~(CHp)y-R
(V1)

(trong cbng thirc ndy, R va n c6 nghia nhur néu trén) phan tmg véi chat oxy hoa
trong dung méi dé didu ché hop chat ban bat d6i xting giau chit ddng phan (S)
ctia hop chét ¢ cong thirc chung (IV).
9. Phuong phap theo diém 8, trong d6 phwong phéap nay con bao gébm budc cho
hop chét ban bat ddi xing giau chat dong phan (S) ctia hop chat cé cong thirc
(VII) dudi day:

[cong thuc 4]
S/\/O\(\
)\

/\ CF3

KO-”,, _CO,H

(VII)
phan tmg v6i hop chat c¢6 cong thire chung (VIII) duéi day
[cong thirc 5]

R-(CH,),-OH (VIII)
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(trong cdng thirc nay, R va n cd nghia nhu d& néu trén) trong dung méi khi cé
mat chét xtc tac dé diéu ché hop chét ban bat dbi ximg giau chat ddng phan (S)
ctia hop chét dugc thé hién bang cong thirc chung (VI).

10. Phuong phép theo diém 9, trong d6 phuong phap ndy con bao gdm budc
thity phan hop chit ban bat d6i xtmg gidu chit dong phan (S) ctia hop chét co
cong thirc chung (IX) dudi day:

[cOng thic 6]
g O\(\
)\

/\ CF,
k@ _CO.R!

(1X)
(trong cong thirc nay, R' 1a nhém C, alkyl) trong dung méi khi c6 mit bazo dé
diéu ché hop chat ban bit ddi ximg gidu chit dong phén (S) ctia hop chét c6
cong thuac (VII).
11. Phuong phap theo diém 10, trong d6 phuong phap nay con bao gdm budc
cho hop chét c6 cong thic chung (X) duéi day:
[cOong thuc 7]

X _* o

FsC CFs
(X)

(trong cdng thic ndy, X 12 nguyén tir halogen), va hop chat ¢ cong thirc chung

(XI) duéi day:
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[cong thirc 8]
\S/\/O\(%)N\
N7 “NH
F3C\®f
NI
k@ _CO,R!

(XI')
(trong céng thirc nay, R' c6 nghia nhu dd néu trén) phan tng v6i nhau trong
dung moi khi c6 mit bazo dé diéu ché hop chat ban bt dbi xing giau chit dong
phan (S) ctia hop chét c6 cong thirc chung (IX).
12. Phuong phap theo diém 11, trong dé phuong phép nay con bao gdm budce
halogen héa (S)-1-[3,5-bis(triflometyl)phenyl]jetanol khi ¢ mit chit halogen
hoa dé didu ché hop chét c6 cong thirc chung (X).
13. Hop chat ban bat dbi xtmg c6 cong thirc chung (IV) néu trong diém 6, hoic
mudi ctia nd, hoic solvat ctia né, trong d6 hop chit nay chira chét ddng phan (S)
c6 do tinh khiét vé& mit quang hoc khoéng thap hon 10%ee va thip hon 90%ee.
14. Hop chat gan nhu tinh khiét v& mat quang hoc ¢6 cong thue chung (V) néu
trong diém 6, hodc mudi ctia nd, hodc solvat cia né, trong do hop chét nay c6 do
tinh khiét vé mat quang hoc b%lng 90%ee hoac cao hon.
15. Hop chét, hodc mudi ctia no, hoic solvat ctia n6 theo diém 13 hodc 14, trong

dé R 1a nhom phenyl, vanla 1.

-82-



19652

DANH MUC TRINH TU
<110> Kowa Company Ltd.
<120> Hop chét dibenzylamin quay quang, dwoc phdm chira hop chat nay va phwong phap diéu ché
hop chét nay
<130> 111195M
<150> JP 2010-128585
<151> 2010-06-04
<150> JP 2010-218299
<151>2010-09-29
<160> 2
<170> Patent phién ban 3.1
<210> 1
<211> 22
<212> ADN
<213> nhan tao
<400> 1
ggtgttcaag gagcatgcaa ag
<210> 2
<<211> 21
<212> ADN
<213> nhan tao
<400> 2

tgacaagatg tcctgctgee a

-83-





