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Linh vue ky thuét dwoc dé cap

Sang ché dé& cap dén cac hop chit co cong thirc I ma (e ché hoat tinh cua
diaxylglyxerol axyltransferaza 2 (DGAT?2), dugc phdm chwra hop chét nay va hop chét

nay & dang tinh thé.
Tinh trang ky thuit cia siang ché

Triglyxerit hodc triaxylglyxerol (TAG) la dang du tr&t ndng luong chinh ¢ dong
vat ¢6 vi. TAG duoc tao ra bang cach este hoa glyxerol lién tiép bang ba axit béo co
chiéu dai mach va do bdo hoa thay doi (1). TAG duoc téng hop trong rudt hoac gan duoc
bao lan luot thanh cac chylomicron hodc lipoprotein mat do rat thap (very low-density
lipoprotein - VLDL), va dugc van chuyén ra cidc mo ngoai vi noi chiing duoc thiy phan
thanh cdc axit béo thanh phén cta chung va glyxerol bang lipoprotein lipaza (LPL). Céac
axit béo khong este hoa (non-esterified fatty acid - NEFA) thu duoc ¢o thé duoc chuyén

hoa tiép dé tao ra nang luong hoac dugc este hoa lai va du trit.

Trong cac diéu kién sinh ly binh thuong, TAG giau ning lugng duoc gilt ¢o lap
trong nhiéu kho chtta chat béo cho dén khi c6 nhu cau giai phong né, khi do, né duoc
thuy phén thanh glyxerol va cac axit béo tw do ma sau dé s€ dugc giai phong vao trong
dong mau. Quy trinh nay duoc diéu hoa chat ché béi cac hoat dong trai nguoc nhau cua
insulin va cdc hormon nhu céc catecholamin ma thic day su ky gui va di chuyén céc kho
du trir TAG trong céc didu kién sinh Iy khac nhau. O diéu kién sau bira an, insulin hoat
dong dé tre ché su tiéu mad, nho d6. can trg su giai phong nang luong ¢ dang NEFA va
dam bao su du tri thich hop chat béo tir ché do an trong cac kho du trit chat béo. Tuy
nhién, & cac bénh nhén bi bénh dai thao duong typ 2, kha nang e ché sy tiéu md cua
insulin bi giam va ludng NEFA tir cac té bao md bi ting 1én khong thich déng. Két qua la,
diéu nay dan dén tang phan phdi chat béo dén cic md nhu co va gan. Khi khong c6 nhu
cau nang luong, TAG va cic san pham chuyén hoa chat béo khéc, nhu diaxylglyxerol
(DAG) c6 thé tich tu va gdy ra su mat tinh nhay cua insulin(2). Tinh khang insulin trong

co dac trung boi mic hip thu glucoza giam va mie du trit glycogen, trong khi do ¢ gan,
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viéc mét tin hiéu insulin lam rdi loan diéu hoa lugng glucoza thai ra va san sinh qua marc
VLDL giau TAG, ddu hiéu ciia bénh déi théo duong typ 2 (3). Muc tiét VLDL giau
TAG, con goi 12 hat VLDLI, tdng dugc cho 1a kich thich sy san sinh lipoprotein nho,
ning ty trong thap (small, dense low-density lipoprotein - sdLDL), mot phan phu gy xo

vita ddng mach ciia LDL ma c¢ lién quan dén nguy co bénh tim mach vanh gia tang (4).

Céc diaxylglyxerol axyltransferaza (DGAT) xtc tac budc két thic trong quy trinh
tbng hop TAG, cu thé 1a budc este hoa axit béo bang diaxylglyxerol tao ra TAG. 0 dong
vat ¢6 v, hai enzym DGAT (DGATI1 va DGAT2) da dugc xac dinh dac tinh. Méc du cac
enzym ndy xuc tac cing phan Ung enzym nhung céc trinh ty axit amin cua ching khong
lién quan dén nhau va ching thudc cac ho gen khac nhau. Chudt nhit c6 sy gian doan
trong gen ma hoa DGAT]1 khéang lai bénh béo phi do ché do an va c6 mirc tiéu hao ning
lugng va hoat dong tang (5). Chuot nhiit Dgat1-/- thé hién su gidi phong chylomicron sau
hép thu bi mét diéu hoa va tich tu lipit trong cac té bao rudt (6). Kiéu hinh ¢6 lgi vé mit
chuyén hoa quan sat dugc ¢ cac chudt nay duogc cho la didu khién béi sy mét biéu hién
DGATT1 trong rudt (7). Quan trong la, du thiéu su lactat hoa & céc chudt nhat Dgatl-/-
c4i, nhung cac chudt nay van gitt dugc kha ning tbng hop TAG cho thdy sy ton tai ctia
céc enzym DGAT bd sung. Quan sat ndy va viéc taich DGAT tht hai tir ndm Mortierella
rammaniana dan dén viéc nhan dang va x4c dinh dic tinh DGAT?2 (8).

DGAT?2 duoc biéu hién & mic cao trong gan va md md, va khong nhu DGATI,
DGAT? thé hién do dic hiéu co cht rat cao dbi v6i DAG (8). Viéc khuyét gen DGAT2 &
dong vat gam nhdm dan dén su sinh truéng khong hoan chinh trong tir cung, ching m&
mau cao nghiém trong, chirc ndng hang rao cla da suy giam, va tir vong sém sau sinh (9).
Vi kha néng gay chét do mit DGAT?2 gay ra, nhidu hiéu biét cua cac tac gia sdng ché v&
vai trd sinh ly cia DGAT2 c6 dugce tir cac nghién ctru dugc thuc hién vé6i céac
oligonucleotit d6i nghia (antisense oligonucleotides - ASO) & m6 hinh dong vat gam
nhAm méc bénh chuyén héa. Trong mo hinh nay, su tc ché DGAT2 gan din dén cai thién
profin lipoprotein huyét twong (tang cholesterol tbng sb va TAG) va giam tai luong lipit
& gan ma kém theo la cai thién do nhay cta insulin va kiém soat glucoza toan co thé (10-
12). Mic di co ché phan tr clia cac quan sat ndy chwa dugc gidi thich day du, ro rang 1a

viéc kim him DGAT2 dan dén diéu hoa giam mirc bicu hién nhi€u gen ma hoa cac
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protein ¢6 lién quan dén viéc tao thanh chit béo, bao gdm céc lién két yéu t6 didu hoa
sterol 1c (sterol regulatory element-binding proteins 1c - SREBPIc) va stearoyl CoA-
desaturaza 1 (SCD1) (11, 12). Tuong tu, cac con dudng oxy hoéa dugc cdm tng nhu duge
chirng minh bdi mtrc biéu hién cac gen nhu carnitin palmitoyl transfersaza 1 (CPT1) ting
(11). K&t qua cudi ciing ctia cac thay d6i nay 1a giam mirc DAG va lipit TAG trong gan
ma, 1an luot dAn dén cai thién kha ning dép Gng cla insulin & gan. Hon nita, su Gc ché
DGAT?2 kim hiam su tiét VLDL TAG & gan va giam mirc cholesterol tudn hoan. Cudi
cung, muc apolipoprotein B (APOB) trong huyét tuong bi giam, c6 thé do giam cung cip
TAG dé lipit hoa protein APOB méi dugc téng hop (10, 12). Céc tac dung c6 l¢i cia viée
tic ché DGAT? trén ca viéc kiém soat duong huyét va profin cholesterol huyét twong cho
thdy rang dich nay c6 thé co gia tri trong viéc diu tri bénh chuyén hoa (11). Ngoai ra,
quan sét ring su kim ham hoat tinh DGAT2 dan dén giam tich tu lipit & gan cho thiy
rdng cac chét uc ché enzym nay c6 thé c6 tmg dung trong diéu tri bénh viém gan nhiém
m& khong do ruou (non-alcoholic steatohepatitis - NASH), bénh gan ¢6 ty 1€ mic phai

cao dac trung boi su ling dong chét béo du thira trong gan.

Trong cac nam gan dy, mot vai chét rc ché phan tir nho cia DGAT2 da dugc bao
c4o trong tai liéu (13-19) va céc cong bd don patent qudc t€ s6 (W02013150416,
W02013137628, US20150259323, W02015077299, W02016036633, WO2016036638,
W02016036636).
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Ban chét k§ thuit ciia sang ché

Sang ché dinh hudng dén cac hop chit c6 cong thire (I) va (Ta):
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mdi D! va D? ddc 14p 1a N hodc CH;

R! 13 H, hoic (Ci-C)alkyl ty ¥ duoc thé bing mot hodc hai phan tir thé mdi phan tir
thé doc lap dugc chon tir flo va (C3-Ce)xycloalkyl;

R? 1a H hoic flo;
R5
@)
%
VDO ‘/@S‘c‘) X
Rila “RY N R* _hoac 7~ R*;

2

R*1a H, xyano, hodc (C1-Cs)alkyl tuy y dugc thé bang mot hodc hai phén tir thé mdi
phan tir thé doc 1ap dugc chon tir —~OH va -S(0)RS;

R’ 1a H hodc -OH; va
R® 1a (C1-C4)alkyl;
hoac mubi dugc dung cta no.

Sang ché ciing dinh huéng dén tinh thé chira hop chét c6 cong thic:

hodc mubi duoc dung cuia no.
Sang ché ciing duge dinh hudng dén duoc phdm chira hop chét ¢6 cong thire (1)
hodc (Ia) hogc mudi duge dung ciia hop chét ndy, c6 mt véi lugng hitu hiéu dicu tr, két

hop voi it nh4t mét ta duoc duge dung.

Hon nita, sang ché duge dinh huéng dén duoc pham chira hop chét ¢6 cong thirc
(I) hodc (Ia) hodc mudi duge dung ctia hop chét nay, c6 mit voi lugng hitu hiéu diéu tri,
két hop voi it nhat mot ta duoc duoc dung va chira thém it nhit mot duoc chit b sung
duogc chon tir nhém bao gdm chit chéng viém, chét chéng déi thio duong, va chét diéu

chinh luong cholesterol/lipit.
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Phin mb ta boc 16 phuong phép didu tri bénh tang lipit huyét, bénh dai thdo dudng
Typ I, bénh dai thdo duong Typll, bénh dai thdo duong Typ I khong rd nguyén nhén
(Typ Ib), bénh dai thdo duong do tu mién tiém tang & nguoi 16n (latent autoimmune
diabetes in adults - LADA), bénh dai thao dudng typ 2 khoi phat sém (early-onset Type 2
diabetes - EOD), bénh dai thdo duong khong dién hinh khoi phat ¢ tudi thanh nién
(youth-onset atypical diabetes - YOAD), bénh déi thdo dudng khai phat & tudi truéng
thanh ctia ngudi tré tudi (maturity onset diabetes of the young - MODY), bénh dai thao
dudng lién quan dén thiéu dinh dudng, bénh déi thio dudng thai ky, bénh tim mach vanh,
bénh dot quy do thiéu mau cuc bd, tai phat hep sau tao hinh mach, bénh mach ngoai Vi,
chirg dau céach hdi, nhdi mau co tim, r6i loan m& mau, ching md mau cao sau an, cac
tinh trang suy giam dung nap glucoza (impaired glucose tolerance - IGT), céc tinh trang
suy giam glucoza huyét tuong khi do6i, nhiém toan chuyén hoa, bénh da xeton, viém
khép, bénh béo phi lodng xuong, cao huyét 4p, suy tim sung huyét, phi dai tim that trai,
bénh dong mach ngoai vi, bénh vong mac do tiéu dudng, thoai hoa hoang diém, duc thay
tinh thé, bénh than tidu dudng, xo cing tidu cAu than, suy than man tinh, than kinh do
tiéu duong, hdi ching chuyén hoéa, hdi chung X, hoi ching tidén man kinh, con dau that
nguc, huyét khdi, xo vita dong mach, con thiéu mau cuc bo thoang qua, djt quy, tai phat
hep mach, ting dudong huyét, tang insulin huyét, tang triglixerit huyét, khang insulin, suy
giam chuyén héa glucoza, r6i loan cuong duong, cac r6i loan & da va mo lién két, loét
ban chan va viém loét dai trang, rdi loan chtic ning ndi mac mach va suy giam dung suét
mach, ting apo B lipoprotein huyét, bénh Alzheimer, tdm than phan liét, suy giam nhéan
thirc, bénh viém rudt, viém loét dai trang, bénh Crohn, va hoi chimg rudt bi kich thich,
viém gan nhiém md khong do rugu (non-alcoholic steatohepatitis - NASH), bénh tich m&
& gan khong do ruou (non-alcoholic gan nhiém m& disease - NAFLD) 6 nguoi.

Phuong phap nay lam giam ching tang ap Iyc tinh mach ctra, kha ning tdng hop
protein gan, tang bilirubin huyét, hoac bénh nio.

Phan md ta boc 16 phuong phap diéu tri hodc lam giam it nhit mot diém nghiém
trong cua hé thdng tinh diém phan cip do bénh gan nhiém m& khong do rugu hodc viém
gan nhiém md& khong do ruou, gidm murc cla cac dAu chuén trong huyét thanh cta hoat

tinh viém gan nhiém m& khong do ruou, gidm hoat tinh cua bénh viém gan nhiém m&

_7-
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khong do rugu hodc gidm cac hdu qua y té cia viém gan nhiém m& khong do rugu &
nguoi bao gdm bude ding cho ngudi ¢6 nhu ciu giam bénh dai thao dudng bao gbm viéc
dung lugng hitu hiéu cua hop chét ¢6 cong thire (I) hodc (Ia) hodc mudi duoc dung cua

hop chét nay hodc mudi dugc dung ctia hop chét nay cho bénh nhén c6 nhu cau.

Phin mo ta boc 1§ phuong phép diéu tri bénh gan nhiém md, bénh gan nhiém md
khong do ruou, viém gan nhiém m& khong do rugu, viém gan nhiém m& khong do rugu
v6i X0 gan, viém gan nhiém m& khong do rugu véi chai gan, hodc viém gan nhiém md
khong do rugu véi chai gan va bénh lién quan dén chuyén hoa hoic chuyén héa carcinom
té bao gan, tinh trang bénh ly hodc rdi loan & nguodi bao gdm budc dung cho ngudi co
nhu cdu didu trj bao gdm bude ding cho bénh nhan luong hitu hi¢u diéu tri cia hop chét
c¢6 cdng thuc (I) hodc (Ia) hodc mudi duoc dung cia hop chét nay hoic mubi duge dung

cua hop chét nay.

Phin mé ta boc 1o phuong phap didu tri bénh gan nhiém md, bénh gan nhiém md
khong do ruogu, viém gan nhiém m& khong do rugu, viém gan nhiém m& khong do rugu
véi Xo gan, viém gan nhiém m& véi chai gan, hodc viém gan nhiém md& khong do rugu
vé6i chai gan va bénh li€n quan dén chuyén hoa hoic chuyén héa carcinom té bao gan,
tinh trang bénh ly hodc rdi loan & nguoi bao gdm budc dung cho nguoi ¢6 nhu cau diéu
tri bao gdm bude dimg cho bénh nhan c6 nhu cau diéu trj lugng httu hi¢u didu tri ctia hai

dugc pham riéng ré bao gdbm

(i) duogc pham thir nhét chira hop chét c6 cong thite (I) hodc (Ia) hodc mudi duge
dung cda hop chét ndy, c6 mit voi luong hiru hi¢u diéu tri, két hop véi it nhét mot ta

dugc dugc dung; va

(ii) dugc phém tht hai chtra it nhit mot duge chét bd sung dugc chon tir nhém bao
gbm chét chéng viém, chét chéng dai thao dudng, va chét didu bién cholesterol/lipit va
chét chdng dai thao duong, va it nhat mot ta dugc duge dung.

Cén hidu rang ca phﬁn mo ta chung trén diy va phan mb ta chi tiét sau day chi
nhim muc dich lam vi du va giai thich cht khong giGi han sang ché, nhu duge yéu cAu

bao hd.
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Mo ta van tat cac hinh vé

Fig. 1 1a mo hinh nhiéu xa bot tia x ddc trung thé hién dang tinh thé 1 caa vi du 1 (truc

tung: Cuong dd (CPS); truc hoanh: Hai theta (d9)).

Fig. 2 1a mo hinh nhidu xa bot tia x dic trung thé hién dang tinh thé 2 cua vi du 1 (truc

tung: Cuong do (CPS); truc hoanh: Hai theta (d9)).

Fig. 3 va 4: Tom t4t hidu qua ctia viéc ding qua dudng miéng hop chét trong vi du 1 d6i
vOi mure triglyxerit trong huyét trong va trong gan twong ting & chudt Sprague Dawley

duoc an ché d6 an kiéu phuong tay.
Mo ta chi tiét sang ché

Sang ché c6 thé duoc hiéu d& dang hon bang cach tham khao phdn mb ta chi tiét

sau day vé cac phuong 4n lam vi du ctia sang ché va cac vi du trong do.

CAn hiéu rang sang ché khong bi gi6i han & cac phuong phap tbng hop cu thé ma
tAt nhién c6 thé thay dbi. Cling can hiéu ring, thuat ngt dugc sir dung trong ban md ta
nay chi nham muc dich mo ta cac phuong an cu thé va khong du dinh dé han ché. Trong
ban mo ta va cac yéu cAu bao ho tiép sau ¢6 vién dan dén mot sb thuat ngit ma dugc xéac

dinh 1a ¢6 nghia nhu sau:

Nhu duoc st dung trong ban mo ta, cidc mao tur sé it ¢6 thé c6 nghia 1a mot hodc
nhiéu. Nhu duoc st dung trong (cc) yéu cau bao ho, khi dugc dung két hop voi tir
"chtra", cac mao tu sb it c6 thé c6 nghia 1a mot hodc nhiéu hon mdt. Nhu dugc st dung &
day "mot dbi tuong khac" ¢6 thé ¢6 nghia la it nhét mot ddi tuong tht hai hodc nhiéu

hon.

Thuét ngit “khoang” 1a thuét ngit twong doi chi s6 xap xi cdng hodc trir 10% gia
tri danh nghia ma né dé cap dén, theo mot phuong an, cong hodc trur 5%, theo mot
phuong an khac, cong hodc trir 2%. Trong linh vyc cla ban mo ta, muc xap xi nay la

thich hop trir khi gid tri duoc thé hién cu thé dé doi hoi khoang chat hon.

“Hop chat” khi duoc st dung & day bao gdm dan xuit hodc bién thé dugc dung
bét ky, bao gbm céc chét dong phan cu dang (vi du, chéat ddng phan cis va trans) va tat

ca cAc chit ddng phan quang hoc (vi du, chét ddng phan d6i anh va chit dong phan

-0
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khong dbi quang), cac hdn hgp raxemic, hdn hop chit dong phan khong d6i quang va
cac hon hop khéc cua céac chit ddng phan nhu vay, cling nhu céc solvat, hydrat, dang
déng hinh, dang da hinh, chét déng phéan hd bién, este, dang mubi, va tién dugc chit.
Thuét ngit "tién dugc chit" chi cac hop chit 1a tién chit thubc ma sau khi st dung, giai
phéng thube in vivo thong qua mot s6 quy trinh héa hoc hodc sinh Iy (vi du, tién duoc
chét khi duoc dwa dén d6 pH sinh 1y hodc qua hoat dong cua enzym duoc chuyén hoa
thanh dang thubc mong muén). Céc tién dugc chét khi phan cit gii phong axit ty do
tuong Gng, va cac gbc tao este c6 kha nang thiy phan nhu vay cia cac hop chét theo
sang ché bao gdbm nhung khong bi giéi han ¢ cac hop chét c6 gbe carboxyl trong d6
hydro tr do dugc thay thé bang (Ci-Ca)alkyl, (Ca-Cr)alkanoyloxymetyl, 1-
(alkanoyloxy)etyl co tur 4 dén 9 nguyén tir cacbon, 1-metyl-1-(alkanoyloxy)-etyl c6 tir 5
dén 10 nguyén tr cacbon, alkoxycarbonyloxymetyl c¢6 tir 3 dén 6 nguyén tr cacbon, 1-
(alkoxycarbonyloxy)etyl c¢6 tu 4 dn 7 nguyén t& cacbon, 1-metyl-1-
(alkoxycarbonyloxy)etyl ~c6 tor 5 dén 8 nguyén t& cacbon, N-
(alkoxycarbonyl)aminometyl c6 tr 3 dén 9 nguyén t& cacbon, 1-(N-
(alkoxycarbonyl)amino)etyl c6 tu 4 dén 10 nguyén t& cacbon, 3-phtalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C;-Cz)alkylamino(C»-Cs)alkyl (nhu
B-dimetylaminoetyl), carbamoyl-(C1-C)alkyl, N,N-di(C;-Cz)alkylcarbamoyl-(Ci-
C»)alkyl va piperidino-, pyrolidino- hodc morpholino(C»2-Cs)alkyl.

A / r / 2
Nhu duoc st dung & day, dau mii tén, “/ ” hoic duong luon soéng 7% chi

diém gin két ctia phén ti thé v6i nhom khac.

Thuét ngir “alkyl” nghia 1a hydrocacbon no mach thing hodc hydrocacbon no
mach nhanh. Vi du v& cdc nhém alkyl nhu vay (gia thiét 12 chiéu dai duge chi dinh bao
gdm vi du cu thé) 1a metyl, etyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl,
isobutyl, pentyl, isopentyl, neopentyl, tertiary pentyl, 1-metylbutyl, 2-metylbutyl, 3-
metylbutyl, hexyl, isohexyl, heptyl va octyl.

Thuat ngft "aryl” nghia la hé vong cacbon thom chira mot, hai hodc ba vong trong
do6 cac vong nay co thé dugc ngung tu. Néu cac vong dugc ngung tu, mot trong sb cac

vong phai hoan toan khdng no va (cac) vong ngung tu ¢6 thé no hoan toan, khdong no mot
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phin hodc khong no hoan toan. Thuét ngit "duogc ngung tu" nghia la vong th hai c6 mat
(tirc 14 gin vao hodc duge tao ra) nhd ¢6 chung (e la ¢6 cung) hai nguyén tir lién ké véi
vong thu nhat. Thuét ngft "dwgc ngung tu" twong duong véi thuat ngt "ngung tu". Thuat
nglt "aryl" bao gdm céc gbc thom nhu phenyl, naphtyl, tetrahydronaphtyl, indanyl,
biphenyl, benzo[b][1,4]oxazin-3(4H)-onyl, 2,3-dihydro-1H indenyl, va 1,2,3,4-
tetrahydronaphtalenyl.

“Xycloalkyl” chi vong khong thom dugc hydro hoa hoan toan c6 mdt, hai hodc ba
vong trong d6 cac vong nay co thé dugc ngung tu, trong d6 ngung tu duoc xdc dinh nhu
trén. Xycloalkyl ciing bao gdm céc cAu trac hai vong ma ¢ thé ¢6 cau hodc vong x04n vé
ban chét véi mdi vong riéng ré trong hai vong nay c¢6 3-8 nguyén tir. Vi du vé cac vong

cacbon bao gdm xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.

Thuét ngit “heteroaryl” nghia la hé vong cacbon thom chra mdt, hai, ba hodc bén
nguyén tt khac loai doc 14p duogc chon tur oxy, nito va luu huynh va c¢6 mdt, hai hodc ba
vong trong d6 cac vong nhu vy co thé dugc ngung tu, trong d6 ngung tu dugc dinh
nghia trén day. Thuat ngit “heteroaryl” bao gdm nhung khong bi gidi han & furyl, thienyl,
oxazolyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridiazinyl, pyrimidinyl, pyrazinyl, pyridin-2(1H)-
onyl, pyridazin-2(1H)-onyl, pyrimidin-2(1H)-onyl, pyrazin-2(1H)-onyl, imidazo[1,2-
aJpyridinyl, pyrazolo[1,5-a]pyridinyl, 5,6,7,8-tetrahydroisoquinolinyl, 5,6,7,8-
tetrahydroquinolinyl, 6,7-dihydro-5H-xyclopenta[ b]pyridinyl, 6,7-dihydro-5H-
xyclopenta[c]pyridinyl, 1,4,5,6-tetrahydroxyclopenta[c]pyrazolyl, 2,4,5,6-
tetrahydroxyclopenta[c]pyrazolyl, 5,6-dihydro-4H-pyrolo[1,2-b]pyrazolyl, 6,7-dihydro-
5H-pyrolo[1,2-b][1,2.,4]triazolyl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[ 1 ,5-a]pyridinyl,
4.5,6,7-tetrahydropyrazolo[ 1,5-a]pyridinyl, 4,5,6,7-tetrahydro-1H-indazolyl va 4,5,6,7-
tetrahydro-2H-indazolyl.

Cén hiéu rdng néu gbc vong cacbon hodc di vong c6 thé duoc lién két hodc dugce
gin vao chét chi dinh bang cach thay dbi cac nguyén tir trong vong ma khong chi rd
diém gén Kkét cu thé, thi tAt ca cac diém c6 thé c6 duogc du dinh, qua nguyén tir cacbon
hoic, chidng han, qua nguyén tir nito héa tri ba. Vi dy, thuat ngit “pyridyl” nghia la 2-, 3-

~, GG

hodc 4-pyridyl, thuat ngit “thienyl” nghia la 2- hodc 3-thienyl, va dang tuong tu.
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“Bénh nhan” dugc dung dé chi dong vat mau néng nhu, vi du, chudt lang, chudt
nhét, chudt céng, chuot nhay, méo, tho, ché, gia suc, d€, cuu, ngua, khi, tinh tinh, va
nguoi.

Thuat nglt “dugc dung” nghia la chét hoic ché phém phai tuong thich v& mat hoa
hoc va/hodc doc td hoc, véi cac thanh phén khac bao gém dang bao ché, va/hoic dong

vat ¢6 va dugce diéu tri bang ché pham nay.

Nhu duge st dung & ddy, "dung mdi khong phan ung" va "dung mdi tro" chi
dung mdi hodc hon hop cia ndé ma khong tuong tac v4i cac nguyén liéu ban dAu, chit
phan tng, hop chét trung gian hodc séan pham theo cach anh hudéng bat loi dén hiéu suét

cua san phAm mong mudn.

Nhu duoc st dung & day, thuét ngit "do chon loc” hodc "chon loc" chi tac dung
16n hon cta hop chét trong tht nghiém tha nhét, so véi tac dung cia cing hop chét do
trong thir nghiém thu hai. Vi du, véi cac hop chét “chon loc rudt”, thir nghiém thir nhét 12
vé thoi gian ban huy cua hop chét trong rudt va thir nghiém thir hai la vé thoi gian ban

hiy cta hop chét trong gan.

“Lugng hitu hiéu diéu tri” nghia 1a lugng hop chét theo sang ché ma (i) diédu tri
hodc ngian ngura bénh, tinh trang, hoac 161 loan cu thé, (ii) 1am giam, 1am thuyén giam,
hodc loai trr mot hodc nhidu triéu chimg cta bénh, tinh trang bénh ly, hodc rdi loan cu
thé, hodc (iii) ngan nglra hodc lam cham sy khai phat ciia mot hoac nhiéu triéu chimg cta

bénh, tinh trang, hodc rdi loan cu thé dugc md ta & day.

Thuat ngit "viéc didu tri", "diéu tri" hogc "phép diéu tri" nhu dugce sir dung & day
bao gé)m c4 phong ngura, tirc 13, diéu tri du phong, va diéu tri 1am diu, tac 13, gidm dau,
lam nhe, hodc lam chdm su tién trién cua bénh (hodc tinh trang bénh ly cia bénh nhan

hoic thuong ton mo bét ky c6 lién quan dén bénh.

Cac hop chét theo sang ché co thé chira cac tAm khong d6i xtmg hodc bat dbi, va,
do d6, tn tai & cac dang l1ap thé khac nhau. Trir khi dugc chi dinh khic, du dinh rang tat
ca cac dang lap thé cua cac hop chét theo sang ché ciing nhu hdn hgp cta chung, bao
gdm hdn hgp raxemic, la mot phan clia sang ché. Ngoai ra, sang ché bao gém tat ca cic

chét ddng phan hinh hoc va vi tri. Vi du, néu hop chat theo séng ché két hop lién két doi
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hodc vong ngung tu, c& dang cis- va trans-, cling nhu hdn hop cua chung thudc pham vi

cua sang ché.

Céc hop chét bat ddi theo sang ché (va tién chét bit doi cla ching) c6 thé thu
dugc ¢ dang giau chat ddng phén ddi anh bang cach st dung phuong phép sic ky, thuong
1a séc ky long cao ap (high pressure liquid chromatography - HPLC) hodc sic ky long
siéu t6i han (supercritical fluid chromatography - SFC), trén nhua v&i pha tinh khong a6i
xtmg va pha dong chira hydrocacbon, thudng la heptan hodc hexan, chira tir 0 dén 50%
isopropanol, thuong la tir 2 dén 20%, va ta 0 dén 5% alkylamin, thuong 1a 0,1%
dietylamin (DEA) hogc isopropylamin. Nong do chét giai hép tao ra hdn hop chét lugng

cao.

Hon hop ddng phan khong dbi quang c6 thé dugc tach thanh timg chét ddng phan
khong d6i quang riéng biét trén co so vé su khac biét hoa ly ciia ching bang cac phuong
phap ma nguoi ¢ hiéu biét trung binh vé linh vuc nay da biét, ching han, bang phwong
phép sic ky va/hodc két tinh phan doan. Céc chét dong phan dbi anh co6 thé duge tach
bang cach chuyén hon hop ddng phan dbi anh thanh hdn hop ddng phén khong d6i quang
bang phan tng v4i hop chit hoat dong quang hoc thich hop (vi dy, chét phu trg bét ddi
nhu ruou bat dbi hodc clorua axit Mosher), tach cac chéit ddng phan khong dbi quang va
chuyén héa (vi duy, thuy phéan) cac chit ddng phan khong d6i quang riéng r& thanh chét
ddng phan d6i anh tinh khiét twong ung. Cac chét déng phan d6i anh ciing c6 thé dugc
tach bang cach st dung cdt HPLC bit déi. Theo cach khéc, cac chit dong phén 1ap thé cu
thé ¢6 thé dugc tong hop bang cach st dung nguyén li¢u ban d4u hoat dong quang hoc,
bang cach tong hop khong d6i xtng bang cac chét phan ng, co chét, chét xuc tac hodc
dung moi hoat dong quang hoc, hodc bang cach chuyén hoa mot chit ddng phan 1ap thé

thanh chat ddng phan 1ap thé khac bing phép bién doi khong d6i xtmg.

Néu céc hop chat theo sang ché ¢6 hai hodc nhidu tim lap thé va hoa hoc lap thé
tuyét dbi hodc tuong d6i duoc dua ra theo tén goi, cach goi ttn R va S lan luot chi ting
tam lap thé theo trat tu $6 tang dan (1, 2, 3, v.v.) theo cach déanh s6 TUPAC truyén théng
d6i voi timg phén tu. Néu céac hop chét theo sang ché c6 mot hodc nhiéu tim 1ap thé va

héa hoc 14p thé khong duoc dua ra theo tén goi hodc céu tric, can hiéu rang tén goi hoac
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chu tric duoc du dinh la bao gém tAt ca cac dang ctua hop chét, bao gém ca dang

raxemic.

Céc hop chit theo sang ché co thé chira céc lién két doi nhu olefin. Khi ¢6 céc
lién két nhu vay, cac hop chét theo sang ché tdn tao dudi dang cau hinh cis va trans va
hdn hop cta ching. Thuat ngir “cis” chi hudng cua hai phan tir thé so voi nhau va véi
mat phéng chtra vong (cung “hudng 1én” hodc cing “hudng xubng”). Tuong tu, thuft
ngit “trans” chi hudng cua hai phan tir thé so v6i nhau va véi mit phing chira vong (cac
phan tit thé & cac phia dbi dién cua vong).

Céc hop chét trung gian va cac hop chét theo sang ché cling c6 thé ton tai & céac
dang ddng phan hd bién khac nhau, va tit ca cac dang nhu vy thudc pham vi cla sang
ché. Thuat ngit “chét ddng phan hd bién” hodc “dang ddng phén hd bién” chi cac chat
ddng phan cAu tric c6 ning lugng khac nhau ma co thé chuyén hoa dugc thong qua hang
rao nang luong thdp. Vi dy, cac chit ddng phan hd bién proton (con goi la chét dong phan
hd bién di bién proton) bao gdm cac chuyén hoa qua lai thong qua su di chuyén clia

proton, nhu cdc phép ddng phan hoa keto-enol va imin-enamin.

Chét ddng phan hd bién héa tri bao gom cac chuyén héa qua lai bang cach td chirc

lai mot so electron lién két.

Pham vi ctia cac hop chit dugc yéu cau bao ho theo sing ché ciing bao ham tht ca
c4c chit ddng phan 1ap thé, cac chét ddng phan hinh hoc va céac dang ddng phan hd bién
cua cac hop chét c6 cong thire (1), gbm ca cac hop cht ¢6 nhidu hon mot loai ddng phan,
va cac hdn hop ctia mot hodc nhiéu trong s6 ching. Pham vi clia sdng ché ciling bao gdm
cac mudi cdng bazo hodc cdng axit, trong d6 ion trai dau co6 hoat tinh quang hoc, vi du,
D-lactat hodc L-lysin, hodc raxemic, vi dy, DL-tartrat hodc DL-arginin.

Séang ché bao gém tat ca cac hop chét c6 cong thire (I) duge danh dAu bang dong
vi dugc dung trong d6 mot hodc nhiéu nguyén t& duoc thay thé bang cac nguyén tir co
cing s nguyén tu, nhung khdi lugng nguyén tir hodc s6 khdi khac voi khdi luong
nguyén tir hodc s6 khdi thudong c6 trong tu nhién.

Vi du v& cac ddng vi thich hop dé dua vao cac hop chét theo sang ché bao gbm

cac ddng vi cua hydro, nhu H va *H, cacbon, nhu 11, BC va 1C, clo, nhu *°Cl, flo, nhu
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I8Fiot, nhu 1231, 14T va '], nito, nhu *N va PN, oxy, nhu 150, 170 va 80, phospho, nhu

32p, va luu huynh, nhu 8.

Mot s6 hop chét c6 cong thire (I) duge danh ddu bang dong vi nhét dinh, vi du, cac
hop chét két hop ddng vi c6 hoat tinh phéng xa, la hitu dung trong cac nghi€n ctu vé
phén phéi thudc va/hoic mod co chit. Cac chét déng vi phong xa triti, fitc la ’H, va
cacbon-14, trc 14 C, ddc biét hitu dung cho muc dich nay xét theo quan didm vé su két

hop d& dang va phuong tién phat hién dé dang.

Viéc thé bang cac chat dong vi ndng hon nhu doteri, tire 12 2H, ¢ thé tao ra mot )
ich loi vé mait chita bénh do do bén chuyén hda cao, vi du, thoi gian ban huy in vivo cao

hodc yéu cau ve lieu luong thap, va do do co thé dugc uu tién trong mot s6 truong hop.

Viéc thay thé bang cac chat dong vi phét ra positron, nhu e, B 150 va BN, co
thé hitu ich trong cdc nghién ctru chup c&t 16p phat positron (PET - positron emission

tomography) d8 kidm tra su chiém chd cta thu thé co chat.

Céc hop chét cé cong thic (I) dénh déu dong vi thuong cd thé dugc didu ché bang
cdc k§ thuat thong thudng da biét dbi voi ngudi co hidu biét trung binh vé linh vyc nay
hodc bing cic quy trinh twong tuy nhu cac quy trinh dugc mo ta trong phan diéu ché va
phan vi du kém theo bang cach sur dung chét phan Gng danh dAu ddng vi thich hop thay

cho chit phan tng khong danh d4u duoc st dung trude day.

Céc hop chét theo sang ché c6 thé dugc tach va st dung nhu vy, hodc néu c6 thé,
& dang mudi duge dung cia ching. Thuét ngl “mudi” chi mubi v6 co va hitu co ctia hgp
chét theo sang ché. Cac mudi ndy c6 thé dugc didu ché tai ché trong bude tach va tinh
ché cubi cting ctia hop chét, hodc bang cach xu ly riéng hop chét bang axit hodc bazo hitu
co hodc vo co thich hop va tach mudi duoc tao ra bang cach nay. Céc axit dugc dung dé
didu ché mudi cong axit dugc dung cua cac hop chat bazo néu trén clia sang ché 1a cac
axit tao mubi cong axit khong doc, (tie 1a, mudi chira cac anion chép nhin dugc vé& mat
dugc ly, nhu hydroclorua, hydrobromua, hydroiodua, nitrat, sulfat, bisulfat, phosphat,
phosphat axit, axetat, lactat, xitrat, xitrat axit, tartrat, bitartrat, suxinat, maleat, fumarat,
gluconat, sacarat, benzoat, metansulfonat, etansulfonat, benzensulfonat, naphtylat,

mesylat, glucoheptonat, lactobionat, laurylsulphonat, hexaflophosphat, benzen sulfonat,
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tosylat, format, trifloaxetat, oxalat, besylat, palmitiat, pamoat, malonat, stearat, laurat,
malat, borat, p-toluensulfonat va pamoat (tac 1a, mubi 1,1'metylenbis(2-hydroxy-3

naphtoat)).

Sang ché ciing d& cap dén mudi cong bazo cua cac hop chit theo sang ché. Céc
bazo héa hoc ma ¢ thé duge st dung lam chét phan tng dé didu ché cac mudi bazo
duoc dung cia cac hop chét theo sang ché ma c6 ban chét axit 13 céc bazo tao ra mudi
bazo khong doc véi cac hop chit nhu vay. Céc mudi bazo khdng doc nhu vay bao gbm,
nhung khong bi gi6i han &, cac mudi thu duogc tir cac cation dugc dung nhu cation kim
loai kiém (vi du, lithi, kali va natri) va cac cation kim loai kiém thd (vi du, canxi va
magie), cac mudi cdng amin tan trong nudc hodc amoni nhu N-metylglucamin-
(meglumin), tetrametylamoni, tetraetylamoni, metylamin, dimetylamin, trimetylamin,
trietylamin, etylamin, va alkanolamoni thip va céac mudi bazo khic cua cic amin hitu co

dugc dung. Xem, vi du, Berge, et al. J. Pharm. Sci. 66, 1-19 (1977).

Céc hop chét nhat dinh theo sang ché c6 thé ton tai & nhidu hon mdt dang tinh thé
(thuong goi la “cac dang da hinh”). Cac dang da hinh co thé duoc diéu ché bang cach két
tinh trong céac didu kién khac nhau, vi dy, st dung céc dung moi khéc nhau hozc hdn hop
cac dung moi khac nhau dé két tinh lai; két tinh & cac nhiét do khac nhau; va/hodc cach
lam mat khac nhau, thay ddi tr [am mat rAt nhanh dén rat cham trong qué trinh két tinh.
Céc dang da hinh cling c6 thé thu duoc bang cach dun néng hodc 1am tan hop chét theo
sang ché tiép theo 1a 1am mat tir tr hodc lam méat nhanh. Sy c¢6 mit cua cac dang da hinh
¢6 thé x4c dinh dugc bing phé NMR mAau do rin, phd IR, nhiét lugng quét vi sai, nhiéu

xa bt tia X hodc cac k¥ thuét khac nhu vay.

O

\

Theo mot phuong an, R*1a R*
R5

‘Xw

Theo mdt phwong an khéc, R* 1a

-16-



33929

Theo mdt phuong 4n khac, R! 1a metyl.

Theo mot phuong an khéc nita, R* 1a H, -CH2OH, hogc xyano.

Theo mot phuong 4n khéc, hop chat 1a

(S)-Z_-(S-((3-etoxy-S-ﬂopyridin-Z—yl)oxy)pyridin-3-yl)—N—(tetrahydrofuran—3-
yl)pyrimidin-5-carboxamit;

N—(2-xyanopropan-2-yl)-2-(5-((3—etoxypyridin-Z-yl)0xy)pyridin-3-yl)pyrimidin—S-
carboxamit;

2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-y1)-N; -(3-metyl-1,1-
dioxidotetrahydrothiophen-3-yl)pyrimidin-5-carboxamit;

2-(5-((3-etoxypyridin—2-yl)oxy)pyridin-3-yl)—N—(1-hydroxy-2-mety1propan—2-
yl)pyrimidin-5-carboxamit;

(S)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-3-yl)pyrimidin-
5-carboxamit;

(S)-Z-(S-((3-etoxypyridin-2-y1)oxy)pyridin—3-yl)—N—(3-
(hydroxymetyl)tetrahydrofuran—3-yl)pyrimidin-5-carboxamit;

(R)-Z-(S-((3—etoxypyridin-Z-yl)oxy)pyridin-3-yl)-N—(3-
(hydroxymetyl)tetrahydrofuran—3-yl)pyrimidin-5-carboxamit;

2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(Z-metyl-1-(metylsulfonyl)propan-Z-
yl)pyrimidin-5-carboxamit;

(S)—2-(5-((3-(2-ﬂoetoxy)pyridin—2—y1)oxy)pyridin—3-yl)-N—(tetrahydroﬁ1ran—3-
yl)pyrimidin-5-carboxamit;

3-(5-((3-etoxypyridin—2-yl)0xy)pyridin-3-yl)-N—(l-hydroxy-2-mety1propan-2-yl)-
1,2,4-triazin-6-carboxamit;

N—(l,3-dihydroxy-2-mety1propan-2-yl)—2-(5-((3—etoxypyridin-Z-yl)oxy)pyridin—3-
yl)pyrimidin-5-carboxamit;

(S)-3-(5-((3-etoxypyridin-2-yl) oxy)pyridin-3-yl)-N-(tetrahydrofuran-3 -yD-1,2,4-
triazin-6-carboxamit;

N-(1,1-dioxidotetrahydrothiophen-3 -y1)-2-(5-((3 -etoxypyridin-2-yl)oxy)pyridin-3-

yl)pyrimidin-5-carboxamit;
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(R)-2-(5-((3-etoxypyridin—2-yl)oxy)pyridin—3-yl)-N-(tetrahydrofuran—3-yl)pyrimidin-
5-carboxamit; hodc

(S)Z-(S-((S-etoxypyrazin-2-yl)oxy)pyridin—3-yl)-N-(1-hydroxy-2-metylpropan-2-
yl)pyrimidin-5-carboxamit;

hogdc mubi dugc dung cta no.

Theo mot phuong an khac, hop chét 1a:

(R)—Z-(S-((3-etoxypyridin—2-yl)oxy)pyridin-3-yl)-N-(S-
(hydroxymetyl)tetrahydrofuran-3-yl)pyrimidin-S-carboxamit;

(S)—Z-(S-((3-etoxypyridin—2—yl)oxy)pyridin-3-yl)-N-(tetrahydroﬁJran-?a-yl)pyrimidin—
5-carboxamit; hodc

(S)-2-(5—((3-etoxypyridin—Z-yl)0xy)pyridin—3-yl)-N—(3-
(hydroxymetyl)tetrahydrofuran—3-yl)pyrimidin-S-carboxamit, hogc mudi dugc dung cua
no.

Theo mot phuong an khéc, hop chét nay c6 cong thuc:

L
Qﬁ@*

hotic mubi dugc dung ctia no.

Theo phuong an tiép theo, hop chét c6 cong thuc (T) hodc (Ia) hodc mudi ctia hop
chét nay c6 trong dugc pham v&i lugng hiru higu didu tri, két hop voi it nhét mot ta dugc
dugc dung.

Theo mdt phuong an khac, hop chét nay con bao gdm it nhit mot dugc chét bd
sung duge chon tir nhom bao gdm chét chéng viém, chét chdng dai thdo duong, va chét
diéu chinh luong cholesterol/lipit.

Phan mo ta bdc 10 phuong phéap diéu tri bénh dai thdo duong bao gbm viéc cho
bénh nhan can diéu tri st dung luong hiru hi¢u hop chét theo séng ché hodc mudi dugc

dung cua hop chét nay.
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Phin md ta boc 16 phuong phap didu tri bénh, tinh trang hogc rdi loan chuyén hoa
hoac ¢6 lién quan dén chuyén hoa, bao gém bude cho bénh nhan st dung luong hitu hi¢u
diéu tri cua hop chét theo séng ché hodc mubi dugc dung ctia hop chét nay.

Phan md ta boc 1o phuong phéap didu tri tinh trang bénh Iy dugc chon tir nhom bao
gdm tang lipit huyét, bénh dai thao dudng typ I, bénh déi thdo duong typ II, bénh dai thdo
duong typ I khong rd nguyén nhén (typ Ib), bénh dai thao duong do tw mién tiém tang &
ngudi 16n (latent autoimmune diabetes in adults - LADA), bénh dai thdo duong typ 2
khoi phat sém (early-onset Type 2 diabetes - EOD), bénh dai thdo dudng khong dién
hinh khéi phat & tudi thanh nién (youth-onset atypical diabetes - YOAD), bénh déi thao
duong khai phat & tudi truong thanh cua ngudi tré tudi (maturity onset diabetes of the
young - MODY), bénh déi thdo dudng lién quan dén thiéu dinh dudng, bénh dai thdo
duong thai ky, bénh tim mach vanh, bénh doét quy do thiéu mau cuc bo, tai phat hep sau
tao hinh mach, bénh mach ngoai vi, ching dau cach hoi, nhdi mau co tim (vi du, hoai t&
va chét té bao theo chuong trinh), rdi loan m& mau, ching md mau cao sau dn, cac tinh
trang suy giam dung nap glucoza (impaired glucose tolerance - IGT), cac tinh trang suy
giam glucoza huyét tuong khi doi, nhidm toan chuyén hoéa, bénh da xeton, viém khop,
bénh béo phi lodng xuong, cao huyét 4p, suy tim sung huyét, phi dai tm thét trai, bénh
dong mach ngoai vi, bénh vong mac do tiéu duong, thoai hoa hoang diém, duc thuy tinh
thé, bénh than tiéu duong, xo cing tidu cau than, suy thdn man tinh, than kinh do tiéu
duong, hoi chung chuyén hoéa, hoi chimg X, hoi chimg tién man kinh, bénh tim mach
vanh, con dau thét nguc, huyét khdi, xo vita dong mach, nhdi mau co tim, con thiéu mau
cuc bd thoang qua, dot quy, tai phat hep mach, ting duong huyét, ting insulin huyét, ting
lipit huyét, tang triglicerit huyét, khang insulin, suy giam chuyén héa glucoza, cc tinh
trang suy giam dung nap glucoza, cac tinh trang suy giam glucoza huyét twong khi déi,
bénh béo phi, rbi loan cwong duong, cac 161 loan & da va mod lién két, loét ban chan va
viém loét dai trang, rdi loan chirc nang ndi mac mach va suy giam dung suit mach, tang
apo B lipoprotein huyét, bénh Alzheimer, tdm than phan liét, suy giam nhén thirc, bénh
viém rudt, viém loét dai trang, bénh Crohn, va hoi ching rudt bi kich thich, viém gan

nhiém m& khong do rugu (non-alcoholic steatohepatitis - NASH), bénh tich m& & gan
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khong do ruou (non-alcoholic fatty liver disease - NAFLD), bao gém budce cho st dung
luong hitu hiéu hop chit theo sang ché hodc mudi duge dung cta hop chét nay.

Phan mé ta boc 10 phuong phap diéu tri bénh, tinh trang hodc rdi loan chuyén héa
hoic ¢6 lién quan dén chuyén hoa bao gdm budc cho bénh nhan can diéu tri st dung hai

duoc phim riéng ré bao gdm
(1) dugc phdm thir nhit theo sang ché; va

(ii)  duoc phim tht hai chua it nhét mot duge chét bd sung duge chon tir nhém
bao gdm chét chdng béo phi va chét chdng dai thao duong, va it nhit mot t4 dugc dugc

dung.

Phin mo ta boc 10 phuong phép duge thuc hign khi duge phdm thir nhét va duoc
phém thtr hai dugc st dung dong thoi.

Phin mb ta boc 10 phuong phap duge thuc hién khi dugc phim thtr nhat va dugc
phém th(r hai duogc st dung lan lugt va theo trat tu bét ky.

Theo mdt phuong an, khi hai duoc phém dugc st dung, dugc phém thtr nhét va
dugc phdm tht hai dugc st dung d6ng thoi. Theo mot phuong an khac, dugc phdm thir
nhét va duoc phém thtr hai 1an luot va theo trét tuy bét ky.

Cac hop chét theo séng ché c6 thé dugc tong hop bang phuong phép tdng hop bao
gdm céc quy trinh twong tu v6i cac quy trinh ma ngudi co hiéu biét trung binh vé linh
vuc hoa hoc da biét 13, cu thé 1a dya vao phan mo ta & day. Céc nguyén licu ban dau
thuong c¢6 béan trén thi truong nhu cua hing Aldrich Chemicals (Milwaukee, WI) hodc dé
dang diéu ché dugc bing cac phuong phap ma nguoi ¢d hiéu biét trung binh vé linh vuc
nay da biét 1 (vi dy, didu ché bing phuong phéap thuong duge mo ta trong tai li¢u Louis
F. Fieser and Mary Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley, New York
(1967-1999 ed.), hodc Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed.

Springer-Verlag, Berlin, bao gbm céc tai liéu bd sung thong qua co s& dit lidu truc tuyén
Beilstein)). Nhiéu hop chét dugc st dung & ddy, cé lién quan dén, hoic thu dugc tlr cac
hop chét duoc quan tdm nhiéu vé mit khoa hoc va nhu cAu thuong mai 16n, va theo do

nhiéu hop chét nhu vay 1a c6 ban trén thi truong hozic duoc bao cdo trong tai liu hodc dé
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dang diéu ché duge tir cac chat thuong c6 sin khac bang cic phuong phép dugc béo céo

trong tai liéu.

DPé minh hoa, céc so d6 phan tmg dugc mo ta dudi day dua ra cac phuong phéap
tiém ning dé téng hop céac hop chét theo sang ché ciing nhu hop chét trung gian chinh.
Xem phan vi du dudi day v& md ta chi tiét hon vé cac bude cua ting phan Umg riéng ré.
Nguoi ¢ hiéu biét trung binh v& linh vuc nay sé& thiy dugce rang cac phuong phap tong
hop khéc cé thé dugc st dung dé tbng hop cac hop chét theo sang ché. Mac du cac
nguyén li¢u ban dAu va chit phan Gng cu thé duoc ban luan dudi day, cac nguyén liéu
ban dau va chit phan tmg khéc cling c6 thé d& dang dugc thay thé @ tao ra nhiéu dan
xuét va/hodc diéu kién phan ung. Ngoai ra, nhiéu hop chat dugc didu ché bang cic
phuong phap dugc mo ta dudi day co thé dugc bién dbi tiép theo phﬁn md ta nay bang

hoéa hoc truyén thng da dugc ngudi c6 hiéu biét trung binh v& linh vuc nay biét rd.

Trong viéc didu ché cac hop chat c6 cong thie I, cAn Iuu ¥ ring mot s6 phuong
phéap hitu dung dé didu ché cac hop chit duoc mo ta & day co thé cin bao vé nhom chic
tach biét (vi du, amin bidc mot, amin bac hai, carboxyl trong cac tién chét co cong thitc
). Nhu cAu bao vé thay doi tiry thude vao ban chét ctia nhém chire tach biét va didu kién
cua phuong phap didu ché. Nguoi co hiéu biét trung binh vé linh vuc ndy dé dang xac
dinh dugc nhu cAu bao vé nhu vdy. Viéc st dung cdc phuong phép bao vé/khir bao vé
cling da biét trong linh vuc nay. V& mo ta chung vé cc nhom bao vé va viéc st dung
ching, xem T.W. Greene, Protective Groups in Organic Synthesis, J ohn Wiley & Sons,
New York, 1991.

Vi du, cac hop chit nhét dinh chtra cdc nhom chire amin bac nhat hodc chirc axit
carboxylic ma co thé gay can trg cho v6i céc phan ung & céc vi tri khac cua phén tu néu
khong dugc bao vé. Theo d6 cac nhém chirc nay co thé duoc bao vé bang nhém bao vé
thich hop ma c6 thé dugc loai bd & bude tiép theo. Cic nhom bao vé thich hop dé bao vé
amin va axit carboxylic bao gdm céc nhom bao vé thuong dung trong tbng hop peptit
(nhu N-t-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz), va 9-
florenylmetylenoxycarbonyl (Fmoc) ddi voi amin va alkyl bac thap hodc benzyl este a6i

véi axit carboxylic) ma thuong khong phan Gng hda hoc trong cac diéu kién phan ung
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duogc md ta va thuong c6 thé duge loai bd ma khong lam thay dbi vé& mat hoa hoc céc

chtrc khac trong céc hop chét c6 cong thire I va Ia.

Céc so dd phan tmg dugc md ta dusi day dwoc dy dinh d& mo ta chung veé
phuong phép dugc dung @8 didu ché cac hop chat theo sang ché. Mot sb hop chit theo
sang ché chira tim bét ddi duy nhét. Trong cac so dd sau, cac phuong phép chung aé
diu ché hop chét duoc thé hién & dang raxemic hodc dang giau chét ddng phan d6i anh.
Nguoi co hiéu biét trung binh vé linh vuc nay s& thiy duoc rang tt ca cac phép bién ddi
tong hop ¢c6 thé duoc tién hanh theo cach twong tu mot cach chinh x4c bit ké nguyén
liéu la giau chét ddng phan d6i anh hay raxemic. Hon nita, c6 thé viéc phan tach nguyén
liéu c6 hoat tinh quang hoc mong mudn & diém mong mudn bit ky trong quy trinh bang
cach st dung cac phuong phéap da biét nhu cac phuong phap dugc mo ta & ddy va trong
tai liéu hoa hoc.

Trong céc so dd phan tng I va II, cdc nhém thay d6i D!, D%, R!, R?, va R® nhu
dugc mo ta trong phan ban chét k¥ thuat cua sang ché trir khi dugc luu y khac. R ¢6 thé
thay ddi 1a metyl hodc etyl. So d6 phan ung I thé hién quy trinh chung ma co6 thé duoc st

dung dé tao ra cac hop chit theo sang ché c6 cong thue (D).

So db phan tng I
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Céc hop chit c¢6 cong thic (I) ¢6 thé dwogc tong hop bt dAu tir cac hop chét trung
gian thich hop bang phuong phap duge mo ta trong tai liéu nhu: J. Med. Chem., 2007, 50,
2990-3003; Monatsh Chem, 2012, 143, 1575-1592; J. Med. Chem., 2011, 54, 6342-6363;
Org. Proc. Res. Dev. 2014, 18, 1145-1152; Angew. Chem. Int. Ed. 2011, 50, 9943; J. Am.
Chem. Soc. 2005, 127, 8146; J. Org. Chem. 2008, 73, 284; Org. Lett. 2002, 4, 973; Org.
Lett., 2011, 13, 1840-1843; Metal Catalyzed Cross-Coupling Reactions and More, Wiley-
VCH, Weinheim, Germany, 2014, 3, 995: Applications of Transition Metal Catalysis in

Drug Discovery and Development, John Wiley & Sons, Inc., Hoboken, New Jersey,

USA, 2012, 3, 97. Céac hop chét trung gian (1a) va (1b) c6 ban trén thi truong va/hodc cd
thé dugc didu ché bang cac phuong phdp ma nguoi co hiéu biét trung binh vé linh vuc
nay da biét. Vi du, hop chét trung gian (la) va (1b) co thé dugc tong hop bang céc
phuong phap dugc md ta trong tai li¢u nhu: J. Med. Chem. 2000, 43, 3995; Org. Proc.
Res. Dev. 2010, 14, 936. Céac hop chét trung gian (2a) va (2b) c6 ban trén thi truong hodc

duoc md ta trong tai liéu va c6 the dugc didu ché bing cac phuong phap ma ngudi cd
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hiéu biét trung binh vé linh vuc nay da biét, bao gdbm céc phuong phap dwgc md ta dudi

day (so dd phan tmg II).

Hop chét trung gian (3a) c6 thé dugc diéu ché tir cac hop chit trung gian (1a) va
(2a) trong phan Ung két hop qua trung gian kim loai chuyén tiép. Mot trong cic
halogenua (1a) hodc (2a) co thé duoc chuyén thanh chét phan tng kim loai hiru co, nhu
axit boric, zincat, stanan, hoac dAn xuét Grignard bang cach st dung cac phuong phap da
biét 3 dbi véi nguoi co hiéu biét trung binh trong linh vuc nay. Chét phan tng kim loai
hitu co tao thanh sau d6 ¢o thé duoc phan tng véi chét phan Umg trung gian halogenua
trong phan Ung két hop chéo co kim chuyén tiép. T6t hon 13, hop chéit trung gian (2a)
duwoc chuyén thanh zincat va dugc két hop véi hop chit trung gian (la) bang cach st
dung chét xtc tac paladi hodc niken trong dung moi tro vé mat phan tmg nhu toluen, 1,2-
dimetoxyetan, dioxan, DMSO, DMEF, ho#c THF, véi su c6 mat cua phéi t thich hop, va
bazo nhu natri, kali, hodc lithi fert-butoxit, hodc xesi cacbonat, & nhiét do nim trong
khoang tir 10 °C dén 130 °C bang cac phuong phap dugc mo ta trong tai liéu nhu: J
Med. Chem., 2007, 50, 2990-3003; Monatsh Chem, 2012, 143, 1575-1592; J. Med.
Chem., 2011, 54, 6342-6363; Org. Proc. Res. Dev. 2014, 18, 1145-1152 hoac cac

phuong phap khac da biét voi ngudi co hiéu biét trung binh trong linh vuc nay.

Hop chét trung gian (4) c6 thé didu ché dugc tir este (3a) thong qua phan ung thuy
phén trong cac diéu kién ma nguoi ¢ hiéu biét trung binh vé linh vuc nay da biét. Tot
hon, néu hop chét trung gian (3a, R = metyl hodc etyl) dugce xt ly bang dung dich nudc
bazo nhu natri hydroxit, lithi hydroxit, hodc kali hydroxit, trong dung moi thich hgp hodc
hon hop dung mdi bao gém nude, metanol, va/hogc THF, ¢ nhiét do nam trong khoang tir

20°C dén 60°C.

Céc hop chét c6 cong thire (I) co thé dugc diéu ché tir axit (4) va amin (5) trong
didu kién tao thanh amit da dugc biét rd voi ngudi ¢6 hidu biét trung binh trong linh vuc
nay, bang cach s dung chét phan tng két hop nhu anhydrit cua axit propan phosphonic
(T3P), 1,1'-carbonyldiimidazol (CDI), benzotriazo-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat ~ (BOP), 2-(1H-7-azabenzotriazol-1-yl)-1,1 ,3,3-tetrametyl  uroni
hexaflophosphat metanamini (HATU), oxalyl clorua, O-benzotriazol-1-yl-N,N,N’,N -
tetrametyluroni hexaflo phosphat (HBTU), 2-clo-1,3-dimetylimidazolini clorua (DMCO),
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N—(3-dimetylaminopropyl)-N’-etylcarbodiimit (EDCI) hogc 1-hydroxybenzotriazol
(HOBT) trong dung moi tro v& mit phan Gmg nhu axetonitril, diclometan (DCM), DMF,
DMSO, hoic THF v6i sy c6 mat cua bazo nhu trietylamin, N-metyl-morpholin, hodc
N, N-diisopropyletylamin & nhi€t do nam trong khoéang tir 10°C dén 90°C, tbt hon 1a ndm
trong khoang tir 20°C dén 65°C.

Theo cach khéc, cac hop chét c6 cong thuc (I) co thé dugc didu ché bang quy trinh
hai budc tir hop chét trung gian (1b) va amin (5) thong qua phén Ung két hop amit dé tao
ra hop chét trung gian (1¢), tiép theo 1a phan Gng két hop qua trung gian kim loai véi aryl
halogenua (2a). Tt hon 13, hop chét trung gian (1c) dugc didu ché tir clorua axit (1b, Y =
Cl) va amin (5) v6i sy c6 mét cla bazo nhu trietylamin hoéc N, N-diisopropyletylamin,
trong dung moi tro vé mit phan ung, nhu diclometan, & nhiét d6 nam trong khoang tlr -
20°C dén 30°C, t6t hon 1a nam trong khoang tir -20°C dén 0°C. Theo cach khéc, hop chét
trung gian (1c) ¢ thé duoc didu ché tr axit (1b, Y = OH) va amin (5) véi su ¢6 mat cua
chit phan tng két hop amit, nhu anhydrit cia axit propan phosphonic (TsP), 1,1'-
carbonyldiimidazol (CDD), benzotriazo-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat ~ (BOP), 2-(1H-7-azabenzotriazol-1 -yl)-1,1,3,3-tetrametyl uroni
hexaflophosphat metanamini (HATU), O-benzotriazol-1-ylI-N,N,N’,N -tetrametyluroni
hexaflo phosphat (HBTU), 2-clo-1,3-dimetylimidazolini ~ clorua (DMC), N-(3-
dimetylaminopropyl)-N’-etylcarbodiimit (EDCI) hodc 1-hydroxybenzotriazol (HOBT)
trong dung moi tro vé mit phan Ung nhu axetonitril, diclometan, DMF, DMSO, hoac
THF véi sy c6 mit cua bazo nhu trietylamin, N-metyl-morpholin, hodc NN-
diisopropyletylamin & nhi€t do nam trong khoang tir 10°C dén 90°C. Cac hop chét c6
cong thuc (I) c6 thé duoc diéu ché tir halogenua (1c) va (2a) trong phan tng két hop qua
trung gian kim loai chuyén tiép. Mot trong cac halogenua (1¢) hoac (2a) co thé dugc
chuyén thanh chét phan Gmg kim loai hitu co, nhu axit boric, zincat, stanan, hodc dan xu
Grignard bang cach st dung cac phuong phap d3 biét ro dbi v6i ngudi co hiéu biét trung
binh trong linh vyc nay. Chét phan Gng kim loai hitu co tao thanh sau d6 c6 thé dugc
phan ung voi chét phan (mg trung gian halogenua trong phéan ung két hop chéo co kim
chuyén tiép. Tot hon 1a, hop chét trung gian (2a) dugc chuyén thanh zincat va dugc két

hop véi hop chét trung gian (1c) bang cach st dung chét xtc tac paladi hodc niken trong
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dung moi tro vé mit phan Gng nhu toluen, 1,2-dimetoxyetan, dioxan, DMSO, DMF, hoac
THF, v6i su ¢c6 mat cua phéi tit thich hop, va bazo nhu natri, kali, hodc lithi ferz-butoxit,
hodc xesi cacbonat, ¢ nhiét do nam trong khoang tir 10 °C dén 130 °C bing cic phuong
phap dugc md ta trong tai liéu nhu: J Med. Chem., 2007, 50, 2990-3003; Monatsh
Chem, 2012, 143, 1575-1592; J. Med. Chem., 2011, 54, 6342—6363; Org. Proc. Res. Dev.
2014, 18, 1145-1152 hodc céc phuong phap khac da biét v6i ngudi ¢ hidu biét trung

binh trong linh vuc nay.

Theo cach khac, cac hop chit c6 cong thic (I) co thé duogc didu ché tir hop chét
trung gian (1c) bing quy trinh ba budc bao gbm bude bd sung heteroaryl halogenua (2b)
tiép theo 1a budc khir metyl va bd sung aryl halogenua (6a). Céc hop chét trung gian (3b)
¢6 thé duoc diéu ché qua phén tng két hop qua trung gian kim loai chuyén tiép bat dau tir
c4c halogenua (1c) va (2b). Mot trong cac halogenua (1c) hodc (2b) c6 thé duge chuyén
hoa thanh chit phan Gng kim loai hiru co, nhu axit boric, zincat, stanan, hoac dAn xuét
Grignard bang cach st dung cic phuong phép da biét rd v6i ngudi co hiéu biét trung binh
trong linh vyc nay. Chét phan ung kim loai hitu co tao thanh sau d6 c6 thé dugc phan
ung véi chét phan Gmg trung gian halogenua trong phan ing két hop chéo co kim chuyén
tiép. Tét hon 13, hop chét trung gian (2b) dugc chuyén thanh zincat va dugc két hop véi
hop chét trung gian (1c) bing cach sir dung chit xtc tac paladi hodc niken trong dung
méi tro vé mit phan ung nhu toluen, 1,2-dimetoxyetan, dioxan, DMSO, DMF, hodc
THF, v6i su ¢6 mit cua phéi tr thich hop, va bazo nhu natri, kali, hodc lithi tert-butoxit,
hogc xesi cacbonat, ¢ nhiét do nam trong khoang tir 10 °C dén 130 °C bang cac phuong
phap dugc mo ta trong tai liéu nhu: J. Med. Chem., 2007, 50, 2990-3003; Monatsh Chem,
2012, 143, 1575-1592; J. Med. Chem., 2011, 54, 6342-6363; Org. Proc. Res. Dev. 2014,
18, 1145-1152 hodc cac phuong phap khac da biét véi ngudi co hiéu biét trung binh trong
linh vuc nay. Céac hop chét trung gian (3¢) co thé duoc didu ché tir hop chét trung gian
(3b) thong qua khit metyl hoa bang cach st dung cic axit hydrohalic nhu hydro bromua,
céc bazo nhu natri hydroxit hogc natri alkoxit, bo tribromua, thiol hodc cac phuong phap
khéc da biét v6i ngudi co hidu biét trung binh trong linh vuc nay. Vi du, khtr metyl hoa
¢6 thé duge thuc hién bing cic phuong phip duge mo ta trong tai liéu nhu: Arch Pharm

Res 2008, 31, 305-309; Tetrahedron, 2005, 61, 7833-7863; Protecting Groups in Organic
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Synthesis, John Wiley & Sons, Inc., Hoboken, New Jersey, USA, 2007, 370-382. Céac
hop chét c6 cong thue (I) ¢6 thé duoc diu ché tir heteroaryl halogenua (6a) trong phan
tmg thé 4i nhén thom bdi ruou (3¢c) trong dung moi tro vé mit phan ung nhu
dimetylsulfoxit (DMSO), N, N-dimetylformamit (DMF), axetonitril, hodc tetrahydrofuran
(THF), v6i sy c6 mit cua bazo thich hop, nhur xesi cacbonat, trietylamin (TEA) hoac
N, N-diisopropyletylamin (DIPEA) & nhiét do nam trong khoang tir 20°C dén 160°C. T6t
hon 13, cac hop chét trung gian (6a) va (3¢) dugc phan tng trong DMSO, THF, hodc
axetonitril v6i su c¢6 mit cua trietylamin hoac N, N-diisopropyletylamin, & nhiét do nim
trong khoang tir 100°C dén 160°C dé tao ra cac hop chit c¢6 cong thuc (I) bang céc
phuong phap duge md ta trong tai liéu nhu: Tetrahedron 2005, 62 6000-6005, Journal of
Medicinal Chemistry, 2015, 58(7), 3036-3059.

So dd phan tmg II thé hién quy trinh tbng hop céac hop chét trung gian (2a).

So d6 phan tng II
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Céc chét trung gian (6a), (6b), va (2¢) 6 ban trén thi truong hodc duge mo ta trong
tai lidu va co thé didu ché duogc bing cac phuong phép da biét véi ngudi co hiu biét
trung binh trong linh vuc nay. Cac hop chit trung gian (2a) co thé dugc tong hop qua
phan Ung thé 4i nhan thom cua heteroaryl halogenua (6a) boi hydroxypyridin (2¢) trong
dung moi tro vé mat phan tmg nhu dimetylsulfoxit (DMSO), N,N-dimetylformamit
(DMF), axetonitril, N-metyl-2-pyrolidinon (NMP), hodc tetrahydrofuran (THF), v6i su
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¢6 mit cia bazo thich hgp, nhu xesi cacbonat, kali cacbonat, trietylamin (TEA) hodc
N, N-diisopropyletylamin (DIPEA) & nhié€t do ndm trong khoéang tir 20°C dén 160°C. Tot
hon 1a, cac hop chét trung gian (6a) va (2¢) dugce phan Ung trong DMSO, NMP, hoidc
axetonitril v&i sy c6 mit cua trietylamin hoac N, N-diisopropyletylamin, ¢ nhiét do nim
trong khoang tir 100°C dén 160°C dé tao ra hop chét trung gian (2a) bang cich st dung
cac phuong phap dugc md ta trong tai liéu nhu: Tetrahedron 2005, 62 6000—
6005, Journal of Medicinal Chemistry, 2015, 58(7), 3036-3059. Theo cach khac, hop
chét trung gian (2a) co thé dugc tong hop béng céach tao thanh ete dugc thic dy bang
kim loai chuyén tiép gitta thanh phan két hop hydroxy-thom (2¢) va halogenua thom (6a)
bing céach st dung cac phuong phap nhu céc phuong phap dugc md ta trong: Advanced
Synthesis & Catalysis, 2011, 353, 3403-3414; Chemistry — A European Journal, 2015, 21,
8727-8732; Synlett 2012, 23, 101; J. Org. Chem. 2009, 74, 7187; Org. Lett. 2007, 9, 643;
Angew. Chem. Int. Ed. 2011, 50, 9943; J. Am. Chem. Soc. 2005, 127, 8146; J. Org.
Chem. 2008, 73, 284; Org. Lett. 2002, 4, 973. Céc nguyén liéu ban dAu thich hop (6a) va
(2¢) co thé duge xt ly bang mubi kim loai, nhu dong(l) clorua, ddng(I) bromua, hodc
déng(I) iodua, va phéi t nhu 2,2,6,6-tetrametylheptan—3,S-dion,1,IO-phenanthrolin, hodc
phdi tir thich hop khéc, trong dung mdi khong phan ung nhu toluen, DMSO, hodc DMF,
v6i su ¢6 mit cua bazo nhu kali cacbonat, xesi cacbonat, hodc kali phosphat, & nhiét do
tir 80 °C dén 120 °C. Tét hon, néu cac nguyén liéu ban dAu thich hop (6a) and (2¢) dugc
xu ly béng déng(l) clorua va 2,2,6,6-tetrametylheptan-3,S-dion, trong toluen, voi sy ¢6

mit ctia xesi cacbonat, & nhiét do tir 100 °C dén 120 °C.

Theo cach khac, hop chit trung gian (2a) ¢ thé dugc didu ché tir quy trinh hai
budc bao gdm viéc tao thanh N-oxit (6¢) tiép theo 1a budc bd sung hydroxyl pyridin (2c).
N-oxit (6¢) ¢o thé duoc didu ché tur chét oxy hoa nhu axit m-cloperoxybenzoic, hydro
peroxit, kali permanganat, hoac céc chat oxy hoa khac ma ngudi co hiéu biét trung binh
trong linh vuc nay da biét trong dung mdi tro vé mit phan Gng nhu diclometan, 1,2-
dicloetan, hodc axetonitril & nhiét d ndm trong khoang tir 0 °C dén 25 °C. T6t hon 13, hop
chét trung gian (6b) duoc phéan ing trong diclometan véi axit m-cloperoxybenzoic ¢ nhiét
d6 nam trong khoang tr 10 "C dén 25°C dé tao ra hop chét trung gian (6¢). Céac hop chét
trung gian (2a) ¢ thé duoc diéu ché tr hop chét trung gian (6¢) va hop chét trung gian
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(2¢) v6i sy co mit cua bromotripyrolidinophosphoni hexaflophosphat (PyBroP) trong
dung moi tro v& mit phan ung nhu tetrahydrofuran, diclometan, hoic dioxan ¢ nhiét do
nam trong khoang tir 10 °C dén 25 °C. Tét hon 13, hop chét trung gian (6¢) dugc phan Gng
voi hop chét trung gian (2¢) v6i sy c6 mat ctia bromotripyrolidinophosphoni
hexaflophosphat trong tetrahydrofuran & nhiét o nim trong khoang tir 10 °C dén 25°C
nhu duoc md ta trong Org. Lett., 2011, 13, 1840-1843. '

Céc tac nhan hon hop

Cac hop chét theo séng ché duoc st dung don doc hodc két hop v6i mot hodc
nhidu chét didu tri bd sung. Thuat nglt "duoc s dung két hop" hodc "liéu phép két hop"
nghia 1a hop chét theo sdng ché va mot hodc nhidu chét didu tri bd sung dugc sir dung
ddng thoi cho dong vt co vu duoc diéu tri. Khi dugc st dung két hop, mdi thanh phﬁn co
thé duooc st dung & ciing thoi diém hoge 1an lugt theo trat t bt ky & céc thoi diém khac
nhau. Do d6, mdi thanh phan ¢6 thé dwoc st dung riéng 1& nhung du gan thoi diém voi
nhau sao cho tao ra tic dung diéu tri mong mudn. Do d6, phuong phap ngan ngra va diéu

tri duoc mo ta trong ban md ta bao gom viée str dung cac tic nhan két hop.

Céc tac nhan két hop duge st dung cho dong vat ¢6 v v6i luong hitu hiéu didu

i. “Luong hitu hiéu diéu tri” nghia 1a lugng hop chit theo sang ché ma, khi duoc st
dung don doc hodc két hop v6i tac nhan didu tri bd sung cho dong vat co vu, c6 hiéu qua
@& didu tri bénh/tinh trang bénh 1y mong mudn vi du, bénh béo phi, bénh dai thao duong,

va céc tinh trang bénh ly tim mach nhu chét chéng ting huyét ap va bénh tim mach vanh.

Vi du vé cac chit chéng dai thao duong thich hop bao gdm (vi du, insulin,
metfomin, chat e ché DPPIV, chét chu van GLP-1, chét tuong tu va chét glong tac dung,
chét tc ché SGLT1 va SGLT2). Cac chit chét chéng dai thdo duong thich hop bao gdm
chat wc ché axetyl-CoA carboxylaza- -(ACC) nhu cac chit dugc md ta trong
W02009144554, W02003072197, W02009144555 va W02008065508, chit Gc ché
diaxylglyxerol O-axyltransferaza 1 (DGAT- 1), nhu cac chit dugc md ta trong
W009016462 hoic WO02010086820, AZD7687 hoac LCQ908, chit e ché
monoaxylglyxerol O-axyltransferaza, chét rc ché phosphodiesteraza (PDE)-10, chét hoat

héa AMPK, sulfonylure (vi du, axetohexamit, clopropamit, diabinese, glibenclamit,

-20-



33929

glipizit, glyburit, glimepirit, gliclazit, glipentit, gliquidon, glisolamit, ~tolazamit, va
tolbutamit), meglitinit, chét trc ché a-amylaza (vi du, tendamistat, trestatin va AL-3688),
chéit rc ché a-glucosit hydrolaza (vi du, acarboza), chat Gic ché a-glucosidaza (vi du,
adiposin, camigliboza, emiglitat, miglitol, vogliboza, pradimixin-Q, va salbostatin), chét
cht van PPARy (vi du, balaglitazon, ciglitazon, darglitazon, englitazon, isaglitazon,
pioglitazon va rosiglitazon), chét cha van PPAR o/y (vi du, CLX-0940, GW-1536, GW-
1929, GW-2433, KRP-297, L-796449, LR-90, MK-0767 va SB-219994), biguanua (vi
du, metformin), chét diéu bién peptit 1 gibng glucagon(GLP-1) nhu chét chi van (vi du,
exendin-3 va exendin-4), liraglutit, albiglutit, exenatit (Byetta®), albiglutit, lixisenatit,
dulaglutit, semaglutit, NN-9924, TTP-054, chét Gic ché protein tyrosin phosphataza-1B
(PTP-1B) (vi du, trodusquemine, chit chiét hyrtiosal, va cac hop chit dugc md ta boi
Zhang, S., et al., Drug Discovery Today, 12(9/10), 373-381 (2007)), chét hoat hoa SIRT-
| (vi du, resveratrol, GSK2245840 hogc GSK184072), chét trc ché dipeptidyl peptideaza
IV (DPP-IV) (vi du, cac chét theo W02005116014, sitagliptin, vildagliptin, alogliptin,

dutogliptin, linagliptin va saxagliptin), chét loi tiét insulin, chét trc ché su oxy hoa axit
béo, chat dbi khang A2, chét e ché kinaza dau tin cing amino c-jun (JNK), chét hoat
héa glucokinaza (GKa) nhu cac chit duoc md ta trong W02010103437,
W02010103438, W02010013161, WO02007122482, TTP-399, TTP-355, TTP-547,
AZD1656, ARRY403, MK-0599, TAK-329, AZD5658 hoic GKM-001, insulin, chat ¢6
tac dung giéng insulin, chét tc ché glycogen phosphorylaza (vi du, GSK1362885), chét
chu van thu thé VPAC2, chét e ché SGLT2, nhu céc chit dugc mo ta trong E.C. Chao et
al. Nature Reviews Drug Discovery 9, 551-559 (July 2010) bao gom dapagliflozin,
canagliflozin, empagliflozin, tofogliflozin  (CSG452), Ertugliflozin, ASP-1941,
THR1474, TS-071, ISIS388626 va LX4211 ciing nhu céc chit theo W02010023594,
chét didu bién thu thé glucagon nhu céc chét dugc mé ta trong Demong, D.E. et al.
Annual Reports in Medicinal Chemistry 2008, 43, 119-137, chét didu bién GPR119, cac
chét cht van dac biét, nhu cac chét dugc mo ta trong WO02010140092, W0O2010128425,
W02010128414, W02010106457, Jones, R.M. et al. trong Medicinal Chemistry 2009,
44, 149-170 (vi dy, MBX-2982, GSK 1292263, APD597 va PSN821), cac dAn xuét hodc
chit twong tw FGF21 nhu céc chét dugc md ta trong Kharitonenkov, A. et al., Current
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Opinion in Investigational Drugs 2009, 10(4)359-364, chit diéu bién thu thé TGRS (con
goi 1a GPBARI), cac chét chu van dic biét, nhu céc chét dugc mo ta trong Zhong, M.,
Current Topics in Medicinal Chemistry, 2010, 10(4), 386-396 va INT777, cac chét chu
van GPR40, nhu cac chét dugc mo ta trong Medina, J.C., Annual Reports in Medicinal
Chemistry, 2008, 43, 75-85, bao gdm nhung khong chi gi¢i han & TAK-875, cac chit
didu bién GPR120, cac chét chi van dic biét, chét hoat héa thu thé axit nicotinic ai luc
cao (HM74A), va chét ttc ché SGLT1, nhu GSK1614235. Danh muyc cac chét chéng dai
thdo dudng dai dién khdc ma co thé két hop véi cac hop chét theo sang ché c6 thé xem

trong, vi dy, trang 28, dong 35 dén trang 30, dong 19 cua WO201 1005611.

Céc chét chdng déi thio dudng duge uu tién 1a metformin va chit tc ché DPP-IV
(vi du, sitagliptin, vildagliptin, alogliptin, dutogliptin, linagliptin va saxagliptin). Cac chét
chéng déi thido dudng khéac co thé bao gdm chét e ché hodc chit dicu bién enzym
carnitin palmitoyl transferaza, chét trc ché fructoza 1,6-diphosphataza, chit @rc ché aldoza
reductaza, chét (rc ché thu thé mineralocorticoid, chét tc ché TORC2, chét tc ché CCR2
va/hodc CCRS, chét trc ché cac dang tuong ddng PKC (vi du, PKC a, PKCpB, PKCy), chét
trc ché synthetaza cia axit béo, chét e ché serin palmitoyl transferaza, chit didu bién
GPR81, GPR39, GPR43, GPR41, GPRI05, Kv1,3, protein 4 lién két retinol, thu thé
glucocorticoit, thu thé somatostain (vi du, SSTR1, SSTR2, SSTR3 va SSTRS), chét ac
ché hodc chét didu bién PDHK2 hoic PDHK4, chét e ché MAP4K4, chét diéu bién ho
IL1 bao gdm Illbeta, chat didu bién RXRalpha. Ngoai ra, cac tac nhan chbng dai thdo
dudng thich hop bao gbm cac co ché do Carpino, P.A., Goodwin, B. liét ké trong Expert
Opin. Ther. Pat, 2010, 20(12), 1627-51.

Céac chét chdng béo phi thich hop bao gdm chéat e ché 11p-hydroxy steroit
dehydrogenaza-1 (118-HSD typ 1), chét tic ché stearoyl-CoA desaturaza-1 (SCD-1), chét
chu vdn MCR-4, chét cha van cholecystokinin-A (CCK-A), chit trc ché tai hap thu
monoamin (nhu sibutramin), chét gidng giao cam, chét chu van adrenergic B3, chét chu
van dopamin (nhu bromocriptin), chét twong tu hormon kich thich té bao bidu bi tao hic
t§, chét chi van SHT2c, chét d6i khang hormon tap trung melanin, chét tuong tu leptin
(protein OB), chit tuong tu leptin, chét chu van leptin, chét dbi khang galanin, chét trc

ché lipaza (nhu tetrahydrolipstatin, tirc la orlistat), chét gy chén &n (nhu chéit cha van
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bombesin), chit d&i khang neuropeptit-Y (vi du, chit @i khdng NPY Y5), PYY3-36 (bao
gom cac chét tuong tu no), cht c6 tac dung tuong tu tuyén gidp hodc hormon tuyén gidp,
dehydroepiandrosteron hogc chat twong tu no, chit chii van hodc chit d6i khéng
glucocorticoid, chét dbi khang orexin, chit chi van peptit-1 gibng glucagon, yéu té dinh
dudng t& bao than kinh & thé mi (nhu Axokine™ cua hang Regeneron Pharmaceuticals,
Inc., Tarrytown, NY va Procter & Gamble Company, Cincinnati, OH), chit e ché
protein lién quan dén agouti nguoi (AGRP), chat ddi khang ghrelin, chat d6i khang
histamin 3 hodc chat chi van nguoc, chét chi van neuromedin U, chét ac ché MTP/ApoB
(vi du, chét e ché MTP chon loc rudt, nhu dirlotapide), chit dbi khang opioit, chét dbi

khang orexin, t6 hop cua naltrexon v&i buproprion va céac chat twong tu.

Céac chit chdng béo phi dugc uu tién dé st dung trong cac khia canh két hop cta
sang ché bao gdm chét e ché MTP chon loc rudt (vi du, dirlotapide, mitratapide va
implitapide, R56918 (CAS No. 403987) va CAS No. 913541-47- 6), cac chit chi van
CCKa (vi du, N-benzyl-2-[4-(1H-indol-3- ylmetyl)-5-oxo-1-phenyl-4, 5-dihydro-
2,3,6,10b-tetraaza—benzo[e]azulen—6-yl]-N-isopropyl—axetamit dugc mo ta trong cong bb
don PCT s& WO 2005/116034 hodc cong bd don My s6 2005-0267100 A1), chat chi van
SHT2c (vi du, lorcaserin), chét chi van MCR4 (vi dy, céc hop chét duoc mo ta trong US
6,818,658), chit trc ché lipaza (vi du, Cetilistat), PYYs36 (nhu duge st dung & day
“PYY3.36” bao gdm cac chét twong tu, nhu PYY3.36 dugc peg hoa vi du ac chat dugc md

ta trong cOng b6 don M§ s6 2006/0178501), chit dbi khang opioit (vi du, naltrexon), tb
hop cla naltrexon voi buproprion, oleoyl-estron (CAS s& 180003-17-2), obinepitit
(TM30338), pramlintit (Symlin®), tesofensin (N $2330), leptin, liraglutit, bromocriptin,
orlistat, exenatit (Byetta®), AOD- 9604 (CAS No. 221231-10-3), phentermin va
topiramat (tén thuong mai Qsymia), va sibutramin. Tét hon, néu cac hop chét theo sang

ché va céc liéu phap két hop dugc st dung kem theo tap luyén va ché do an udng hop ly.

Céac hop chét theo sang ché c6 thé duoc st dung két hop véi chét diéu chinh muc
cholesterol (bao gdm cac chét lam giam cholesterol) nhu chét trc ché lipaza, chit e ché
HMG-CoA reductaza, chat tc ché HMG-CoA synthaza, chit e ché biéu hién gen
HMG-CoA reductaza, chét trc ché biéu hién gen HMG-CoA synthaza, chét trc ché tiét
MTP/Apo B, chét tc ché CETP, chat e ché hip thu axit mat, chét tc ché hép thu
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cholesterol, chat trc ché tong hop cholesterol, chét rc ché squalen synthetaza, chét uc ché
squalen epoxidaza, chit @c ché squalen xyclaza, chit ¢ ché hdn hgp squalen
epoxidaza/squalen xyclaza, fibrate, niaxin, nhua trao dbi, chit chéng oxy hoa, chét tc

ché ACAT hoic chét ¢b lap axit mat hodc chit nhu mipomersen.

Vi du vé cac chét 1am giam cholesterol/lipit thich hop va céc lidu phap profin lipit
bao gdm: Céc chit e ché HMG-CoA reductaza (vi du, pravastatin, lovastatin,
atorvastatin, simvastatin, fluvastatin, NK-104 (ak.a. itavastatin, hodc nisvastatin hodc
nisbastatin) va ZD-4522 (tkc 1a rosuvastatin, hodc atavastatin hodc visastatin); chét trc
ché squalen synthetaza; fibrat; chét ¢d 1ap axit mét (nhu questran); chét e ché ACAT;
chét trc ché MTP; chét tic ché lipooxygenaza; chét rc ché hép thu choesterol; va chét uc
ché protein van chuyén cholesteryl este. Cac chét chéng xo vita dong mach khac bao gdm

chét didu bién PCSKO.

Theo mot phuong an khéc, hop chét c6 cong thuc I ¢6 thé dugc cung s dung voi
cac chat @ diéu tri bénh viém gan nhidm m& khong do rugu (NASH) va/hodc bénh tich
m& & gan khong do ruqu (NAFLD), nhu Orlistat, cac TZD va céc chit 1am nhay insulin
khac, cac chat twong tw FGF21, Metformin, etyl este cua axit Omega-3, (vi du, Lovaza),
Fibrat, chit Gtc ché HMG CoA-reductaza, Ezitimbe, Probucol, axit Ursodeoxycholic, chit
chu van TGRS, chét chu van FXR, Vitamin E, Betain, Pentoxifyllin, chit dbi khang CB1,
Carnitin, N-axetylxystein, glutathion khtr, lorcaserin, td hop cia naltrexon VOl
buproprion, chit e ché SGLT2, Phentermin, Topiramat, chét tuong tu Incretin (GLP va
GIP) va chét phong bé thu thé Angiotensin.

Theo mdt phuong an khéc, dugc chit bd sung dugc chon tir nhom bao gdm
xysteamin hodc mubi duge dung clia nd, xystamin hodc mudi duge dung cta no, chét
chéng oxy hoéa, lexitin, phirc hop vitamin B, ché phim mubi mét, chét dbi khang thu thé
Cannabinoit-1 (CB1), chét cht van nguoc cia thu thé Cannabinoit-1 (CB1), thu thé hoat
hoa yéu td tang sinh peroxisom, chit diéu hoa hoat tinh, hop chit benzothiazepin hodc
benzothiepin, chu trac d6i nghia ARN @ rc ché protein tyrosin phosphataza PTPRU,
piperidin dugc thé duoc lién két v6i nguyén tir khac loai va cac din xuAt cua no, din xuét
azaxyclopentan c¢6 kha néng e ché stearoyl-coenzym alpha delta-9 desaturaza, hop chét

axylamit c6 hoat tinh kich thich bai tiét hodc cam tng adiponectin, hop chit amoni bac
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bdn, Glatiramer axetat, pentraxin protein, chét e ché HMG-CoA reductaza, n-axetyl
xystein, hop chét isoflavon, chit khang sinh vong 16m, chét e ché galectin, khang thé,
hoic td hop bit ky cta chung.

Chét diéu tri bd sung bao gdm chét chéng dong hoac chit trc ché két tu, chat
chéng tiéu ciu hogc chat tic ché tidu clu, chét G ché thrombin, chit 1am tan huyét khéi
hodc chat phép diéu tri, liéu phap, phép tri licu, chét chéng loan nhip, chét chéng cao
huyét ap, chét phong bé kénh canxi (typ L va typ T), cac glycosit tim, cht 1oi tiéu, chét
dbi khang thu thé mineralocorticoit, chit cho NO nhu nitrat hiru co, chét thuc diy NO
nhu chit e ché phosphodiesteraza, chit lam giam cholesterol/lipit va liéu phép profin
lipit, chét chéng dai thao duong, chit chdng trim cam, chét chéng viém (steroit va khong
steroit), chat chéng lodng xwong, li€u phap thay thé hormon, chit tranh thai duong
miéng, chét chdng béo phi, chét chdng lo au, chét chéng ting sinh, chét chéng khéi u,
chét chéng loét va chét tri bénh trao nguoc da day thuc quan, hormon sinh trudng
va/hodc chat loi tiét hormon sinh truong, chét c6 tac dung giéng tuyén giap hodc hormon
tuyén giap (bao gdm chéat dbi khang thu thé hormon tuyén giap), chit chbng 13y nhiém,

chét chbng virut, chét chdng vi khuAn, va chat chéng nam.

Bao gém ca cac chat dugc st dung trong co sé ICU, vi du, dobutamin, dopamin,

dpinephrin, nitroglyxerin, nitroprusside, va dang tuong .

Bao gém ca cac chat két hop hiru dung dé didu tri bénh viém mach, vi du,

azathioprin, xyclophosphamit, mycophenolat, mofetil, rituximab, va dang tuong tu.

Theo médt phuong an khac, sang ché @& xuét hdn hop trong do6 tac nhan thi hai la
it nhat mot tac nhan duoc chon tu chét Grc ché yéu t6 Xa, chét chong dong, chét chéng
tidu cdu, chit Grc ché thrombin, chét 1am tan huyét khéi, va chét phan huy fibrin. Vi du vé
cac chat e ché yéu t6 Xa bao gdm apixaban va rivaroxaban. Vi du vé cac chit chdng
dong thich hop dé dung két hop voi cac hop chét theo sang ché bao gdm heparin (vi du,

céc heparin khong phan doan va phan tir luong thap nhu enoxaparin va dalteparin).

Theo mot phuong an dugc wu tién khdc, tic nhan thw hai la it nh4t mot chét dugc
chon tir warfarin, dabigatran, heparin khong phan doan, heparin ¢0 khdi lugng phén tir

thép, pentasacarit téng hop, hirudin, argatrobanas, aspirin, ibuprofen, naproxen, sulindac,
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indomethacin, mefenamate, droxicam, diclofenac, sulfinpyrazon, piroxicam, ticlopidin,
clopidogrel, tirofiban, eptifibatit, abciximab, melagatran, disulfatohirudin, chét hoat hoa
plasminogen mo, chit hoat hoa plasminogen md cai bién, anistreplaza, urokinaza, va

streptokinaza.

Tac nhan tht hai duge uu tién 1a it nhét mot chit chong tidu cAu. Chét chdng tiéu

cau duge dic biét vu tién la aspirin va clopidogrel.

Thuét nglt chit chéng tiéu cau (hodc chét e ché tidu cdu), nhu duge st dung &
day, dugc dung & chi cac chit ma wc ché chirc nang clia tidu cAu, vi du bang cach tc ché
su két tu, gin két hodc xuit hat cua tidu cau. Cac tac nhan nay bao gdm, nhung khong bi
gi¢i han &, nhidu thudc chéng viém khong steroit (NSAIDS) da biét nhu aspirin,
ibuprofen, naproxen, sulindac, indomethacin, mefenamat, droxicam, diclofenac,
sulfinpyrazon, piroxicam, va mudi dugc dung hodc tién duoc chit cua chung. Cac
NSAIDS, aspirin (axit axetylsalixyclic hodc ASA) va chit wc ché COX-2 nhu
CELEBREX hoic piroxicam duge uu tién. Céc chét @c ché tidu cau thich hop khéc bao
gdm chét @i khang ITb/Illa (vi dy, tirofiban, eptifibatit, va abciximab), chit d6i khang
thu thé thromboxan-A2 (vi duy, ifetroban), chit e ché thromboxan-A2-synthetaza, chét
rc ché PDE-III (vi du, Pletal, dipyridamol), va mudi duge dung hodc tidn dugc chit cua

chung.

Thuéat nglt chét chéng tiéu cau (hodc chét tc ché tiéu ciu), nhu duge st dung o
day, cling dugc du dinh d2 bao gdm chét dbi khang thu thé ADP (adenosin diphosphat),
¢t hon 12 chét déi khang thy thé purinergic P2Y1 va P2Y12, véi P2Y12 thdm chi dugc
wu tién hon. Cac chat dbi khang thu thé P2Y12 duge uu tién bao gdm ticagrelor,
prasugrel, ticlopidin va clopidogrel, bao gbm mudi duge dung hodc tidn duoc chit cia
ching. Clopidogrel 1a chét dwoc wu tién hon. Ticlopidin va clopidogrel ciing la cac hop
chét duoc uu tién vi chiing dugc biét 1a tac dung nhe nhang trén bng da day-rudt khi su

dung.

Thuét ngtt chét trc ché thrombin (hodc chit chéng thrombin), nhu dugc st dung &
day, chi cac chét e ché serin proteaza thrombin. Bing cach e ché thrombin, nhiéu quy

trinh qua trung gian thrombin, nhu hoat hoa tiéu cau qua trung gian thrombin (te 14, vi
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du, két tu tiéu ciu, va/hodc xut hat chat trc ché chét hoat hoa plasminogen-1 va/hoac
serotonin) va/hodc tao thanh fibrin bi gidn doan. Mot sd chét rc ché thrombin da biét di
véi nguoi co hiéu biét trung binh vé linh vuc nay va cc chét Grc ché nay dugc dy dinh dé
st dung két hop véi cac hop chét theo sang ché. Cac chat uc ché nhu vy bao gbm,
nhung khong chi giéi han o, din xuét boroarginin, boropeptit, dabigatran, heparin,
hirudin, argatroban, va melagatran, bao gdm mubi duge dung hodc tién duoc chat cla
ching. Dan Xuét boroarginin va boropeptit bao gbm N-axetyl va dAn xuét peptit cua axit
boronic, din xuit axit alpha-aminoboronic dau tan C cta lysin, ornithin, arginin,
homoarginin va cac chét twong tu isothiouroni twong Ung ctia chung. Thuét ngit hirudin,
nhu duge st dung 6 day, bao gbm cac dan xuét thich hop hodc chit twong tu cia hirudin,
& day goi 1a hirulog, nhu disulfatohirudin. Thuét ngt chét 1am tan huyét khéi hodc chat
phan huy fibrin (hodc chét 1am tan huyét khéi hogc chét lam tan fibrin), nhur duogc su
dung & day, chi cac chAt ma phén giai cuc méu dong (thrombi). Cac chit nhu vay bao
gdm chét hoat hoéa plasminogen mo (tu nhién hodc tai td hop) va cac dang cai bién cia
ching, anistreplaza, urokinaza, streptokinaza, tenecteplaza (TNK), lanoteplaza (nPA),
chét Gc ché yéu t§ Vlla, chat tc ché PAI-1 (tuc la, chét bét hoat cua cac chét trc ché chét
hoat hoa plasminogen mo), chét @e ché alpha2-antiplasmin, va phuc chit hoat hoa
plasminogen streptokinaza dugc anisoyl hoa, bao gdm mubdi dugc dung hodc tién dugc
chit ctia chung. Thuét ngit anistreplaza, nhu duge st dung & déy, chi phic chét hoat hoa
plasminogen streptokinaza dwoc anisoyl hoa, nhu duge mo ta, vi du, trong EP 028489,
phﬁn md ta cua tai liéu nay dugc két hop & day bang cach vién din. Thuat ngit urokinaza,
nhu duge st dung ¢ day, duoc du dinh dé chi ca urokinaza mach kép va urokinaza mach

don, urokinaza mach don & ddy con goi 1a prourokinaza.

Vi du vé céc chét chdng loan nhip bao gdm: Céc chét nhom I (nhu propafenon);
céc chat nhom I (nhu metoprolol, atenolol, carvadiol va propranolol); cac chét nhom 11T
(nhu sotalol, dofetilit, amiodaron, azimilit va ibutilit); cac chit nhém IV (nhu ditiazem va
verapamil); cac chat mé kénh K+ nhu chét tc ché TAch, va chét e ché IKur (vi du, cac

hop chét dugc boe 19 trong WO01/40231).

Céc hop chét theo sang ché ¢6 thé dugc dung két hop voi chét chéng ting huyét ap

va hoat tinh chdng tang nhu vay dé dang xac dinh dugc boi nguodi co hiéu biét trung binh
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v& linh vuc ndy bang céc thir nghi¢m chuén (vi du, do huyét ap). Vi du vé c4c chit chdng
tang huyét ap thich hop bao gom: chét phong bé alpha adrenergic; chét phong bé beta
adrenergic; chit phong bé kénh canxi (vi du, diltiazem, verapamil, nifedipine va
amlodipin); chit gdy gian mach (vi dy, hydralazin), chét loi tiéu (vi du, clothiazit,
hydroclothiazit, flumethiazit, hydroflumethiazit, bendroflumethiazit, metylclothiazit,
triclomethiazit, polythiazit, benzthiazit, tricrynafen cua axit ethacrynic, clothalidon,
torsemit, furosemit, musolimin, bumetanit, triamtrenen, amilorit, spironolacton); chét trc
ché renin; chat tc ché ACE (vi du, captopril, zofenopril, fosinopril, enalapril, ceranopril,
cilazopril, delapril, pentopril, quinapril, ramipril, lisinopril); chét ddi khéng thu thé AT-1
(vi duy, losartan, irbesartan, valsartan); chét d6i khang thu thé ET (vi du, sitaxsentan,
atrsentan va cac hop chét dugc boc 10 trong Patent My s6 5,612,359 va 6,043,265); chit
dbi khang ET/AII kép (vi du, cac hop chét dugc boc 19 trong WO 00/01389); cht trc ché
endopeptidaza trung tinh (NEP); chét rc ché vasopepsidaza (chét trc ché NEP-ACE kép)

(vi dy, gemopatrilat va nitrat). Chét chong dau that nguc lam vi du la ivabradin.

Vi du vé céc chét phong bé kénh canxi thich hop (typ L hodc typ T) bao gdbm

diltiazem, verapamil, nifedipin va amlodipin va mybefradil.
Vi du vé céc glycosit tim thich hop bao gdm digitalis va ouabain.

Theo mdt phuong an, hop chét co cong thitc I ¢o thé dugc cung st dung voi mot
hodc nhiéu chét loi tiéu. Vi du v& céc chit 1oi tiéu thich hop bao gdm (a) cac chit loi tiéu
vong nhu furosemit (nhu LASIX™), torsemit (nhu DEMADEX™), bemetanit (nhu
BUMEXT™), va axit ethacrynic (nhu EDECRIN™); (b) chét loi tiéu loai thiazit nhu
clothiazit (nhu DIURIL™, ESIDRIX™ hodc HYDRODIURIL™), hydroclothiazit (nhu
MICROZIDE™ hoic ORETIC™), benzthiazit, hydroflumethiazit (nhu SALURON™),
bendroflumethiazit, methychlorthiazit, polythiazit, triclomethiazit, va indapamit (nhu
LOZOL™); (c) chét loi tiéu loai phtalimidin nhu clothalidon (nhu HYGROTON™), va
metolazon (nhu ZAROXOLYN™); (d) chét loi tidu loai quinazolin nhu quinethazon va
(e) chét loi tiéu loai du kali nhu triamteren (nhu DYRENIUM™), va amilorit (nhu
MIDAMOR™ hoic MODURETIC™).
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Theo mot phuong an khéc, hop chit c6 cong thirc I ¢ thé duoc cung st dung voi
chéit loi tiéu vong. Theo mot phuong an khac niia, chét loi tiéu vong dugc chon fir
furosemit va torsemit. Theo mot phuong an khac nira, mdt hodc nhiéu hop chét c6 cong
thie I hodc Ia ¢o thé duoc cung st dung voi furosemit. Theo mot phuong an khéc nira,
mot hodc nhiéu hop chit c¢6 cong thice I hodc Ia o thé dugc cung st dung v6i torsemit
ma c6 thé tuy y & dang giai phong co kiém soat hodc giai phéng ¢ didu chinh cua
torsemit.

Theo mot phuong an khéc, hop chét c6 cong thuc I ¢6 thé dugc cung su dung voi
chét loi tiéu loai thiazit. Theo mdt phuong an khac nira, chét loi tidu loai thiazit dugc
chon tir nhém bao gbm clothiazit va hydroclothiazit. Theo mot phwong 4n khac nita, mot
hozc nhidu hop chét c6 cong thire I hodc Ia co thé duoc cung st dung véi clothiazit. Theo
mdt phuong 4n khic nita, mot hodc nhiéu hop chit ¢6 cong thire I hodc Ia co thé duoc

cung st dung voi hydroclothiazit.

Theo mot phu’ong an khac, mot hodc nhiéu hop chét co cong thuc I hodc 1a co thé
duoc cung st dung vdi chit 1oi tiéu loai phtalimidin. Theo mdt phuong an khac nira, chét
loi tidu loai phtalimidin la clorthalidon. Vi du vé céc chat dbi khang thu thé
mineralocorticoit thich hop bao gdm sprionolacton va eplerenon. Vi du vé cac chit e
ché phosphodiesteraza thich hop bao gom: chét e ché PDE III (nhu cilostazol); va chét
e ché PDE V (nhu sildenafil).

Nguoi ¢ hiéu biét trung binh vé linh vuc nay s€ nhan thdy rang cac hop chét theo
sang ché cling co thé duoc st dung két hop v6i cac phuong phap diéu tri tim mach hodc
mach ndo khac bao gdm PCI, dat stent, stent phu thudc, liéu phap té bao gdc va cac dung
cu y té nhu may tao nhip tim dugc cdy ghép, may khir rung, hodc liéu phap tai ddng bd

tim.

Lidu dugc chit bd sung thuong phu thudc vao mot sb yéu t6 bao gdbm thé trang
cua ddi tuong duoc diéu tri, pham Vl diéu tri mong mudn, ban chét va loai liéu phap dong
thed, néu co, va tan suét didu tri va ban chét cia hiéu qua mong mudn. No6i chung, khoang
lidu cta dugc chat bd sung nam trong khoang tir khoang 0,001 mg dén khoang 100 mg

trén mot kilogram thé trong cla cé thé mot ngay, tdt hon 13 tir khoang 0,1 mg dén khoang
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10 mg trén mot kilogam thé trong cta ca thé mot ngay. Tuy nhién, mot s thay ddi trong
khoang lidu chung cfing ¢6 thé can thiét thuy thudc vao do tudi va thé trong cua ddi tuong
duoc diéu tri, duong dung dy dinh, chét chéng béo phi cu thé duoc st dung va cac yéu tb
tuong tu. Viéc xac dinh khoang 1idu va lidu tdi wu cho bénh nhén cu thé ciing thudc kha
ning cua nguoi co hiéu biét trung binh v linh vuc nay bang cach tham khao phan boc 10
nay.

Theo cac phuong phéap didu tri clia sang ché, hop chét hogc td hop cta hop chét
theo sang ché va it nhit mot dugc chat bd sung (& déy con goi la "ché phdm phéi hop™")
duoc dung cho dbi twong can didu tri, tdt hon 12 & dang dugc pham. Theo khia canh phdi
hop theo sang ché, hop chét theo sang ché va it nhat mot duoc chat khac (vi du, chét
chéng béo phi khic) co thé dugc st dung riéng ré hodc trong dugc pham chtra ca hai

thanh phan ndy. Thuong vu tién st dung qua dudong miéng.

Khi duge phdm phdi hop ctia hop chat theo séng ché va it nhat mot chit diéu tri
khac duoc st dung cung nhau, viée st dung nhu vay c6 thé 1a tudn tu theo thoi gian hoac
ddng thoi. Viée s dung dong thoi ché pham ph01 hop thudng duge uu tién. Dé sir dung
tuan tu, hop chét theo sang ché va duoc chét bd sung co thé dugc dung theo trat tu bat ky.
Thuong uu tién st dung qua duong miéng. Déc biét uu tién st dung qua dudng miéng va
déng thoi. Khi hop chit theo sang ché va dugc chit bd sung dugc st dung tudn tu, viéc
str dung mdi thanh phan c6 thé theo cung phuong phap hoac theo cac phuong phéap khac
nhau.

Theo céc phuong phap cua sang ché, hop chit hodc ché pham phéi hop theo sang
ché tét hon 1a dugc st dung & dang duoc phim. Theo d6, hop chét hodc ché phim phdi
hop theo sang ché c6 thé duoc st dung cho bgnh nhan theo cach riéng ré hodc cung nhau
thuan tién qua dudng miéng, dudng truc trang, qua da, ngoai duong tiéu hoa (vi du,
dudng tinh mach, trong co hodc dudi da), trong bé, trong 4m dao, trong mang bung, khu
tra (vi du, dang bot, thudc md, kem, khi dung hodc thube xtrc), dang liéu dung trong mé

hodc duong mii (vi du, phun mu, giot hodc dang hit).

Cac hop chét hodc ché pham phdi hop theo séng ché co thé duoc st dung don doc

nhung thudng dugc dung ¢ dang hdn hgp véi mot hodc nhidu ta dugc, chat phu gia, chét
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pha loang hoac chét mang dugc dung thich hop da biét trong linh vuc nay va dugc chon
theo dudng ding dugc du dinh va thue hanh duoc chuin. Hop chit theo sang ché hodc
ché phim phéi hop ¢6 thé dugc bao ché dé tao ra dang lidu giai phong tic thoi, giai
phong chdm, giai phong co didu chinh, giai phéng kéo dai, giai phong theo xung hodc
giai phong co kiém soat tuy thudc vao duong dung mong mudn va tinh dic hiéu cta

profin giai phong, tuong Ung v6i nhu cAu didu tri.

Dugce phdm chira hop chét hodc ché phdm phdi hop theo sing ché véi lugng
thuong nim trong khoang tir khoang 1% dén khoang 75%, 80%, 85%, 90% hoac tham
chi 95% (khéi lugng) cua dugce pham, thuong nim trong khoang tir khoang 1%, 2% hodc
39 dén khodng 50%, 60% hodic 70%, phd bién hon 1a nim trong khoang tir khoang 1%,
2% hodc 3% dén duéi 50% nhu khoang 25%, 30% hodc 35%.

Phuong phap didu ché cac duge pham khac nhau v6i luong hoat chat cu thé 1a da
biét dbi véi nguoi co hiéu biét trung binh v& linh vuc ndy. Vi dy, xem Remington: The
Practice of Pharmacy, Lippincott Williams and Wilkins, Baltimore Md. 20.sup.th ed.
2000.

Céac duogc phém thich hop dé tiém ngoai duong tiéu hoa thuong bao gdm céc dung
dich thé phén tan, hdn dich hodc nhil dich chira nude hodc khong chira nudc vo trung
duoc dung, va bot vo trung d8 hoan nguyén thanh dung dich hogdc thé phan tan tiém dugc
vo trung. Vi du vé cc chit mang hodc chét pha loang chira nuoc va khong chtra nudc
thich hgp (bao gdm dung moi va chét dan) bao gdm nudc, etanol, ruqu da chuc (propylen
glycol, polyetylen glycol, glyxerol, va tuong tu), hon hop thich hop cia chung, triglyxerit
bao gdm dau thuc vat nhu dau oliu, va cac este hitu co tiém dugc nhu etyl oleat. Chét
mang dugc uu tién 1a este cua axit caprylic/capric vdi glyxerin hodc propylen glycol hiéu
Miglyol RTM.(vi dy, Miglyol.RTM. 812, Miglyol. RTM. 829, Miglyol. RTM. 840) cua
hiang Condea Vista Co., Cranford, N.J. D0 chay long thich hop co thé duoc duy tri, vi du,
bang cach st dung mang bao nhu lexitin, bing cach duy tri ¢ hat cAn thiét trong trudng

hop thé phan tan va bang cach st dung chét hoat dong bé mat.

Cac dugc pham dé tiém ngoai duong tiéu hoa cling ¢ thé chua cac ta duge nhu

chét bao quan, chit 1am 4m, chét nhil hoa, va chét phén tan. Vigc ngan nglra viéc nhiém
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vi sinh vat vao dugc phém ¢6 thé dugc thuc hién bing céc chét chéng vi khuin va chng
nam, vi du, paraben, clobutanol, axit phenol sorbic va cac chét twong tu. Ciing co thé
mong mubn bd sung vao cac chit ding truong, vi du, dudng, natri clorua va céc chét
tuong tu. Kha nang hép thu kéo dai cta cac duge phim dang tiém c6 thé c6 duoc bing
cach st dung cac chét c6 kha ning lam cham sy hép thu ching han nhdm monostearat va

gelatin.

Céc dang lidu rin dé dung dudng miéng bao gdm vién nang, vién nén, vién nhai,
vién ngam, vién tron, bt va cac ché phim da hat (vién cdm). Trong céac dang lidu ran,
hop chét hodc ché phdm phdi hop theo sédng ché duge trdn véi it nhat mot ta dugc, chét
pha lodng hodc chit mang tro. Céc ta dugc, chét pha loang hodc chit mang thich hgp bao
gdm céc nguyén liéu nhu natri xitrat hodc dicanxi phosphat va/hodc (a) mdt hoac nhidu
chéit don hodc chit 1am déy (vi du, xenluloza vi tinh thé (c6 ban voi tén thuong mai
Avicel. TM. cua hing FMC Corp.) tinh bot, lactoza, sacaroza, manitol, axit silixic, xylitol,
sorbitol, dextroza, canxi hydro phosphat, dextrin, alpha-xyclodextrin, beta-xyclodextrin,
polyetylen glycol, cac axit béo mach trung binh, titan oxit, magie xit, nhom oxit va cac
chit tuong tu); (b) mot hoac nhidu chit két dinh (vi du, carboxymetylxenluloza,
metylxenluloza, hydroxypropylxenluloza, hydroxypropylmetylxenluloza, gelatin, gém
arabic, etyl xenluloza, ruqu polyvinylic, pullulan, tinh bot duge gelatin hoa trudc, aga,
tragacan, alginat, gelatin, polyvinylpyrolidon, sacaroza, acaxia va cac chat trong tw); ()
mot hodc nhidu chét 1am 4m (vi du, glyxerol va cac chét twong tu); (d) mot hodc nhiéu
chit gay rd (vi du, aga-aga, canxi cacbonat, tinh bot khoai tdy hoac tinh bot san, axit
alginic, céc silicat phirc nhit dinh, natri cacbonat, natri lauryl sulphat, natri tinh bot
glycolat (co ban vdi tén thuong mai Explotab.TM. cua hang Edward Mendell Co.),
polyvinyl pyrolidon lién két ngang, croscarmelloza natri loai A (c6 ban véi tén thuong
mai Ac-di-sol.TM.), polyacrilin kali (nhya trao dbi ion) va cac chit tuong tu); (¢) mot
hozc nhiéu chét 1am cham dung dich (vi du, parafin va cac chét twong tu); (f) mot hodc
nhidu chét tang toc do hép thu (vi duy, céc hop chit amoni bac bbn va cac chét tuong tu);
(g) mot hoac nhidu chéit 1am w6t (vi du, rugu xetylic, glyxerol monostearat va céc chat
twong tu); (h) mot hodc nhidu chit hip phu (vi duy, cao lanh, bentonit va céc chat twong

tw); va/hodc (i)mdt hodc nhidu chét 1am tron (vi dy, dé talc, canxi stearat, magie stearat,
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axit stearic, polyoxyl stearat, xetanol, da talc, dau thau dau hydro hoa, este sacaroza cua
axit béo, dimetylpolysiloxan, sap vi tinh thé, sap ong vang, sip ong tring, polyetylen
glycol rén, natri lauryl sulfat va cac chét twong tu). Trong truong hop vién nang va vién

nén, dang liéu ciing c6 thé chira chat dém.

Céc ché pham rén loai twong ty cling c6 thé duoc st dung lam chit don trong nang
gelatin duoc nap mém hoic ctng bang cach sir dung cac ta duogc nhu lactoza hodc duong

stta cling nhu cac polyetylen glycol co khdi lwong phén tir cao va cac chét tuong tu.

Céac dang lidu tin nhu vién nén, vién trang, vién nang, va vién cdm c6 thé dugce
bao ché véi 16p bao hodc vo nhu 16p bao tan trong rudt va cic 16p bao khéac da biét 18
trong linh vyc nay. Chung cling 6 thé chira cac chit can quang, va cling ¢6 thé 1a dugc
phim ma giai phong cham hop chét theo sang ché va/hodc dugc chét bd sung. Vi du vé
cac duogc pham gin ¢d dinh ma co thé dugc st dung 1a cac chét polyme va sap. Thude
cling ¢0O thé & dang dugc bao vi nang, néu thich hop, bang mot hodc nhiéu tac dugc néu

trén.

D4i véi vién nén, hoat chét s& thuong chiém dué6i 50% (khdi lugng) cua dang bao
ché, vi du nhé hon khoang 10% nhu 5% hodc 2,5% khéi luong. Phan chu yéu ctia dang
bao ché bao gdom chét don, chét pha loang, chit gy 1, chit 1am tron va tuy ¥, chét tao
huong vi. Thanh phan céc ta duge nay la d3 biét trong linh vyc. Thong thuong, chét
don/chit pha loang s€ bao gbm hén hop hai hodc nhiéu thanh phén sau: xenluloza vi tinh
thé, manitol, lactoza (tat ca cac loai), tinh bot, va di-canxi phosphat. Hon hop chét
don/chit pha lodng thuong chiém dué6i 98% cua dang bao ché va tdt hon 1a nho hon 95%,
vi du 93,5%. Chét gay rd duoc uu tién bao gbdm Ac-di-sol.TM., Explotab.TM., tinh bt va
natri lauryl sulphat. Néu co6 mat, chat gy rd thuong chiém duéi 10% cta dang bao ché va
8t hon 1a nhé hon 5%, vi du 3%. ChAt 1am tron duoc uu tién 12 magie stearat. Néu ¢6
mat, chét 1am tron thuong chiém dudi 5% cua dang bao ché va tot hon 12 nho hon 3%, vi

du 1%.

Vién nén c6 thé dugc san xuat bang cac quy trinh ép vién chuan, vi du, ép truc tiép

hodc nghién u6t, kho hodc chay, quy trinh 1am dong vat chét chay va ép dun. Ldi vién
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nén c6 thé gdm mot 16p hogc nhiéu 16p va c6 thé dugc phu bang 16p phu thich hop da

biét trong linh vuc nay.

Céc dang lidu long dé dung duong miéng bao gdm nhil dich, dung dich, hén dich,
sird va cdn ngot duge dung. Ngoai hop chit hodc ché phim phéi hop theo sang ché, dang
lidu rfn con c¢6 thé chira chét pha lodng tro thuong dung trong linh vuc nay, nhu nudc
hodc cac dung mdi khac, tac nhan hoa tan va chét nhii hoa, nhu vi dy, ruou etylic, rugu
isopropylic, etyl cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen glycol,
1,3-butylen glycol, dimetylformamit, cac dau (vi dy, dau hat bong, dau lac, dAu mam ngo,
diu oliu, dau thau dau, dau hat ving va tuong tu), Miglyole RTM. (c6 ban boi hang
CONDEA Vista Co., Cranford, N.J.), glyxerol, ruqu tetrahydrofurfurylic, polyetylen

glycol va este axit béo cta sorbitan, hogc hdn hop céc chit nay, va tuong tu.

Ngoai cac chét pha lodng tro nhu vy, duoc pham cling c6 thé bao gdm céc tac
dugc nhu chét 1am uét, chét nhii hoa va chét tao huyén phu, chét 1am ngot, chét tao vi va

chét tao huong.

Céc dang 16ng ding qua duong miéng chira cac hop chét hodc ché phim phdi hop
theo sang ché bao gdm dung dich, trong d6 hoat chit duge hoa tan hoan toan. Vi du vé
cac dung mdi bao gbm tAt ca cac dung moi dugc dung thich hop dé dung qua duong
miéng, dac biét la cac dung moi trong do cac hop chét theo sang ché thé hién @0 hoa tan
tét, vi du, polyetylen glycol, polypropylen glycol, cac diu an duoc va cac hé dua trén
glyxeryl- va glyxerit-. Cac hé dua trén glyxeryl- va glyxerit- ¢ thé bao godm, vi du, cac
san phém ¢6 nhan hiéu sau (va cic san phém cung loai twong ng): Captex.TM. 355 EP
(glyxeryl tricaprylat/caprat, ctia hang Abitec, Columbus Ohio), Crodamol. TM. GTC/C
(triglyxerit mach trung binh, ctia hang Croda, Cowick Hall, UK) hodc Labrafac.TM. CC
(triglyxerit mach trung binh cia hing Gattefosse), Captex.TM. 500P (glyxeryl triaxetat
tire 1a triaxetin, cua hang Abitec), Capmul. TM. MCM (mono- va diglyxerit mach trung
binh ctia hing Abitec), Migyol. TM. 812 (caprylic/capric triglyxerit, cua hang Condea,
Cranford N.J.), Migyol.TM. 829 (caprylic/capric/suxinic triglyxerit, clia hang Condea),
Migyol.TM. 840 (propylen glycol dicaprylat/dicaprat, cia hang Condea), Labrafil. TM.
M1944CS (oleoyl macrogol-6 glyxerit, cua héng Gattefosse), Peceol. TM. (glyxeryl

monooleat, cia hing Gattefosse) va Maisine. TM. 35-1 (glyxeryl monooleat, cua hang
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Gattefosse). Puge dic biét quan tdm 13 cac diu triglyxerit mach trung binh (khoang
C.sub,8 dén C.sub,10). Cac dung moi nay thuong tao ra phan chu yéu cua ché phim, tirc
13, 16n hon khoang 50%, thuong 13 16n hon khoang 80%, vi du khoang 95% hoac 99%.
Céc ta dugce va chét phu trg cling c6 thé ¢c6 trong dung moi chu yéu dudi dang chét che
Vi, chét tao vi va tao huong, chét ch6ng oxy hoa, chét 6n dinh, chét thay d6i két chu va do

nhét va chat hoa tan.

Céc hdn dich, ngoai hop chit hogc ché pham phéi hop theo sang ché, c6 the chira
thém céc chit mang nhu chét tao huyén phu, vi dy, céc ruou isostearylic dugc etoxy hoa,
polyoxyetylen sorbitol va este sorbitan, xenluloza Vi tinh thé, nhom metahydroxit,

bentonit, aga-aga, va tragacan, hoac hdn hop cua cic chét nay, va céc chét tuong tu.

Ché pham d8 str dung duong truc trang hoac duong 4m dao t4t hon bao gdm thudc
dan ma co thé duoc bao ché bang cach trdn hop chét hodc ché pham ph01 hop theo sang
ché véi ta duge hodc chAt mang khong kich thich thich hgp hodc chit mang nhu bo
cacao, polyetylen glycol hoac sép thubc dan ma rAn & nhiét d6 trong phong binh thuong
nhung 16ng ¢ nhiét do co thé va do d6 tan trong khoang tryc trang hodc 4m dao nho do

giai phong (céc) thanh phan hoat tinh.

Dang liéu dé dung khu tra chira cac hop chét theo sang ché hodc ché pham phdi
hop bao gbm thube boi, kem, thudc xtc, bot va khi dung. Cac thude duoc tron véi ta
duoc, chit pha loang hodc chit mang dugc dung, va chét bao quan, chit dém, hodc chét
dAy bat ky ma c6 thé duge doi hoi.

Nhiéu hop chét theo sang ché hoa tan kém trong nudc, vi dy, it hon khoang
1.mu.g/mL. Do d6, cac dugc phim dang léng trong dung moi hoa tan khong chira nuéc
nhu cac dau triglyxerit mach trung binh duoc thao luan trén day 1a dang liéu duogc vu tién

dbi v6i cac hop chét nay.

Céc thé phan tan vo dinh hinh rén, bao gdm cac thé phan tan dugc tao ra bang quy
trinh sdy phun, ciing la dang lidu dugc uu tién cho cic hop chat kém tan theo sang ché.
Thuét ngilr "thé phan tan v6 dinh hinh ran" nghia 12 nguyén liéu ran trong do it nhét mot
phan hop chat kém tan & dang vo dinh hinh va dugc phan tan trong polyme tan trong
quée. "Vo dinh hinh" nghia 12 hop chat kém tan nay khong phai 1a tinh thé. "Tinh thé"
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nghia 1a hop chét thé hién trat ty xa theo ba chidu it nhit 12 100 don vi ldp mdi chiéu. Do
d6, thut ngit vo dinh hinh dugce du dinh dé bao gdm khong chi chét lidu ma chu yéu
khong c6 trat ty, ma ca chét liéu ma c6 thé co trat tw & muc do thip, nhung trat tu nay
theo it hon ba chiéu va/hodc chi trong kKhoang cach ngan. Chét liéu vo dinh hinh c6 thé
duoc xac dinh bang cic k¥ thuat da biét trong linh vyc ndy nhu tinh thé d6 nhiéu xa bot
tia X (powder x-ray diffraction - PXRD), NMR trang thai rén, hodc cac k¥ thuat nhit

nhu do nhiét lugng quét vi sai (differential scanning calorimetry - DSC).

Tét hon, néu it nhat mot phan chinh (tie 1a, it nhat khoang 60% khéi lwong) hop

chit kém tan trong thé phan tan vo dinh hinh rén 12 vo dinh hinh. Hop chét nay c6 thé t6n
tai trong thé phéan tan v6 dinh hinh tin & cac mién hodc vung vo dinh hinh tuong dbi tinh
khiét, dugi dang dung dich chtra hop chit duoc phan bb dong nhét trong polyme hodc sy
két hop bét ky cia céc trang thai nay hojc cac trang thai ma chira hop chét trung gian
gitta ching. Tét hon, néu thé phéan tan vo dinh hinh rdn gin nhu dong nhét sao cho hop
chét vo dinh hinh dugc phan tan cang dong nhit cang tbt trong polyme. Nhu duoc su
dung & day, "gan nhu dong nhit" nghia 1a phan doan hop chét 13 c6 mdt & mién hodc
vimg vo dinh hinh tuong di tinh khiét trong thé phan tan v6 dinh hinh rén 1a twong doi
nho, & mic thap hon 20% khéi luong va ¢4t hon 1a thip hon 10% khéi luong tinh theo

tdng luong thude.

Céc polyme tan trong nudc thich hop dé st dung trong thé phan tan v6 dinh hinh
rén cAn phai tro, theo nghia la chung khong phéan tmg hoa hoc v6i hop chit kém tan theo
cach bt loi, duge dung, va c6 do tan nhét dinh trong dung dich nude & @6 pH thich hop
vé mit sinh 1y (vi du, 1-8). Polyme c6 thé 1a trung tinh hodc ion hoa dugc, va can phai co

dd tan trong nudc it nhét 12 mg/mL trong it nhit mot phan cua khoang pH 1-8.

Cé4c polyme tan trong nudc thich hop dé st dung voi sang ché c6 thé thudc loai
xenluloza hogc khong thudc loai xenluloza. Céc polyme cd thé 1a trung tinh hodc ion héa
dwoc trong dung dich nuge. Trong s do6, cac polyme ion héa dugc va thudc loai
xenluloza dugc wu tién, voi cac polyme ion héa dugc thudc loai xenluloza dugc uu ti€n

hon.
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Céc polyme tan trong nudc lam vi du bao gdm hydroxypropyl metyl xenluloza
axetat suxinat (HPMCAS), hydroxypropyl metyl xenluloza (HPMC), hydroxypropyl
metyl xenluloza phtalat (HPMCP), carboxy metyl etyl xenluloza (CMEC), xenluloza
axetat phtalat (CAP), xenluloza axetat trimellitat (CAT), polyvinylpyrolidon (PVP),
hydroxypropy! xenluloza (HPC), metyl xenluloza (MC), copolyme khdi cia etylen oxit
va propylen oxit (PEO/PPO, con goi 1a poloxame), va hdn hop cta chung. Cac polyme
duoc dic biét uu tién bao gdm HPMCAS, HPMC, HPMCP, CMEC, CAP, CAT, PVP,
poloxame, va hdn hop cua chung. HPMCAS duoc uu tién nhit. Xem don cdng bd don
patent chau Au sb 0 901 786 A2, phan md ta cua tai liéu nay dugc két hop ¢ day bang
cach vién dan.

Thé phén tan v6 dinh hinh rén c6 thé dugc dicu ché theo quy trinh bat ky dé tao ra
thé phan tan vo6 dinh hinh r&n ma 1am cho it nhit phan chinh (it nhét 60%) cta hop chit
Kkém tan tré thanh trang thai vo dinh hinh. Cac quy trinh nhu vay bao gdm quy trinh co
khi, nhiét va dung moi. Vi du vé cac quy trinh co khi bao gdm nghlen va ép dun; quy
trinh 1am tan bao gdm lam tan & nhiét do cao, ]am tan bang cach bién dbi bang dung mdi
va quy trinh lam dong vat chét tan; va quy trinh dung moi bao gbm két tua khong dung
dung mdi, phu phun va sdy phun. Xem, vi du cac patent M¥ sau, phan md ta thich hop
cta chung dugc két hop & day bang cach vién dan: 5,456,923 va 5,939,099, mo ta viéc
tao ra cac thé phan tan bang quy trinh ép dun; 5, 340,591 va 4,673,564, md ta viéc tao ra
céc thé phan tan bang quy trinh nghlen va 5,707,646 va 4,894,235, md ta viéc tao ra cac
thé phén tan bang quy trinh lam dong vat chét chay. Theo quy trinh dugc uu tién, thé
phén tan vO dinh hinh ran dugc tao ra bang cach say phun, nhu bdc 10 trong cong bd don
patent chau Au sd 0901 786 A2. Trong quy trinh nay, hop chit va polyme dugc hoa tan
trong dung moi, nhu axeton hoac metanol, va dung moi sau d6 dugc nhanh chong loai bo
khoi dung dich bang cach sdy phun & tao ra thé phan tan vo dinh hinh rén. Céc thé phan
tan vo dinh hinh rin c6 thé duoc diéu ché dé chtra hop chét v6i lugng 1én dén khoang 99
% khdi luong, vi du, 1 % khdi luong, 5 % khéi luong, 10 % khdi lugng, 25 % khbi
luong, 50 % khéi lugng, 75 % khdi luong, 95 % khoi lugng, hodc 98 % khéi luong néu

muon.
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Thé phan tan in ban than né co6 thé duge dung lam dang. liéu hodc ¢6 thé dung
]am san phdm dung trong san xuét (manufacturing-use-product - MUP) trong bao ché cia
cac dang lidu khéac nhu vién nang, vién nén, dung dich hoac hon dich. Vi du vé hdn dich
nuée 1a hon dich nude chira hop chét/thé phan tén dugc siy phun HPMCAS-HF véi ty 1€
1:1 (khdi lugng/khdi lugng) chia 2,5 mg/mL hop chét trong 2% polysorbat-80. Céc thé
phén tan rin dé dung trong vién nén hodc vién nang s& thuong duge tron véi cac ta duge
hozc chét phu phu gia khac thuong thy trong cac dang liéu nhu vay. Vi dy, chat don lam
vi du cho vién nang chtra hop chét/thé phan tan duoc sdy phun HPMCAS-MF véi ty 1€
2:1 (khdi hrc_mg/khéi lugng) (60%), lactoza (chay nhanh) (15%), xenluloza vi tinh thé (vi
du, Avicel.sup.(R0-102) (15,8%), tinh bdt natri (7%), natri lauryl sulfat (2%) va magie
stearat (1%).

Céc polyme HPMCAS c6 ban & do tinh khiét thip, trung binh va cao lan luot 12
Aqoa.sup.(R)-LF, Agoat.sup.(R)-MF va Aqoat.sup.(R)-HF cta hang Shin-Etsu Chemical
Co., LTD, Tokyo, Japan. Uu tién MF va HF c6 do tinh khiét cao.

Cac doan sau day mo ta cac dang bao ché, liéu, v.v. lam vi du co thé s dung cho
dong vat khong phai nguoi. Viée st dung céac hop chét theo sang ché va ché pham phdi
hop chira cac hop chét theo sang ché véi cac chét chdng béo phi co thé duogc thuc hién

qua duong migng hodc khong qua duong miéng.

Luong hop chét theo sang ché hoic ché phém phéi hop cta hop chét theo sang ché
v6i chit chdéng béo phi khic duoc st dung sao cho dat dugc lidu hitu hiéu. Noi chung,
lidu hing ngay dugc cho su dung qua duong miéng ¢ dong vat nam trong khoang tur
khoang 0,01 dén khoang 1,000 mg/kg thé trong, vi du, nim trong khoang tir khoang 0,01
dén khoang 300 mg/kg hoac nim trong khoang tir khoang 0,01 dén khoang 100 mg/kg
hodc ndm trong khoang tir khoang 0,01 dén khoang 50 mg/kg thé trong, hodc nim trong
khoang tir khoang 0,01 dén khoang 25 mg/kg, hodc tir khoang 0,01 dén khoang 10 mg/kg
hoic tir khoang 0,01 dén khoang 5 mg/kg.

Thuén loi 14, hop chét theo sang ché (hodc ché phém phéi hop) ¢o thé dugce pha

vao nuée udng sao cho lidu dicu tri cia hop chét duge dua vao co thé cung v6i ngudn
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nudce hing ngay. Hop chét nay c6 thé duoc dinh luong truc tiép vao nudc ubng, tét hon 1a

& dang long, thé dic tan trong nude (nhu dung dich nude chtra mudi tan trong nudce).

Thuén loi 1a, hop chét theo séng ché (hodc ché phdm phdi hop) cling c6 thé duoc
bd sung truc tiép vao thirc &n ¢ dang nhu vay, hoic & dang thanh phan bd sung vao thitc
an dong vat, con goi la hon hop trdn trudce hodc thé dic. Hon hop tron trude hoac thé dac
chira hop chét trong ta dugc, chét pha loang hodc chét mang thuong duoc st dung hon aé
dua hop chét vao thic dn. Céc ta duogc, chét pha lodng hodc chit mang thich hop 1a 16ng
hodc rén, néu mudn, nhu nudc, cac loai bot nhu bot alfalfa, bot déu twong, bot dau hat
bong, bot dau lanh, bot 16i ngd va bot ngd, ri duong, ure, bot xwong, va hdn hop khoang
nhu cac thanh phan thudng ding trong thirc an cho gia cAm. T4 dugc, chit pha loang
hodc chit mang ddc biét hitu hiéu 1 ban than thirc dn dong vat twong Gng; tc 1a mot
phan nho cua thiic an nhu vay. ChAt mang gitp cho viéc phan b6 hop chét ddng déu trong
thirc an thanh phim ma duoc tron v6i hdn hop trdn trude duge thuan tién. Tét hon, néu
hop chét duoc tron k¥ vao hdn hop tron trude va, sau do, 14 thire 3n. Theo khia canh nay,
hop chét c6 thé duogc phan tan hodc hoa tan trong chéit dan dang dau thich hop nhu dau
déu tuong, dau ngo, dau hat béng, va tuong tu, hodc trong dung mdi hiru co d& bay hoi va
sau d6 tron voi chat mang. Cac ty 1€ hop chét trong thé dic co thé thay dbi trong khoang
rong vi lugng hop chét trong thirc an thanh pham ¢6 thé duoc didu chinh bang cach tron

ty 16 hon hop tron trude thich hgp véi thire an dé thu dugc muc hop chit mong mudn.

Cac thé dic cong hiéu cao ¢ thé dugc tron bodi nha san xuét thirc n v6i chat
mang chira protein nhu bot dau dau twong va cac loai bot khac, nhu dugc mo ta trén day,
& san xudt cac ché pham bd sung cod dic, ma thich hop dé cho dong vat dn truc tiép.
Trong trudong hop nhu vay, dong vat dugc cho an ché d0 an binh thuong. Theo cach
khéc, cac ché pham bd sung cd dac co thé dugc bd sung truc tiép vao thurc dn dé san xuét
thirc 4n thanh phdm can bang dinh dudng chira hop chit theo séng ché voi lugng hitu
hiéu diéu tri. Cac hdn hop nay duoc tron k¥ bang cac quy trinh chuin, nhu trong may

tron hai cdi, @& ddm bao do dong déu.

Néu ché phidm bo sung dugc dung ]am thanh phan rac lén trén thirc an, no clng

giup dam bao phan b6 ddng déu hop chét phia trén thirc &n dugc ric.
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Nuéc ubng va thie an hitu hiéu dé 1am tang tich liiy thit nac va dé cai thién ty 1¢
thit nac so v6i md thuong duge ché bién bang cach tron hop chét theo séng ché véi lugng
da thuc an dong vat dé tao ra khoang 10.sub.-3 dén khoang 500 ppm hop chét trong thirc

an hodc nude udng.

Thte an cho lon, gia stc, ciru va dé dugc bd sung dugc phim dugc uu tién thuong
chira tir khoang 1 dén khoang 400 gam hop chét theo sang ché (hoic ché phim phéi hop)
trén mot tan thire an, luong t6i wu dbi véi cac dong vat nay thudng tr khoang 50 dén

khoang 300 gam trén mot tan thic an.

Thirc dn gia cAm va vAt nudi trong nha dugc uu tién thudng chira tir khoang 1 dén
khoang 400 gam va tdt hon 1a tir khoang 10 dén khoang 400 gam hop chét theo sang ché
(hodc ché phém phdi hop) trén mot tn thirc an.

Dé str dung ngoai duong ti€u hoa & ddng vat, cac hop chét theo sang ché (hoic ché
phém phéi hop) ¢ thé duoc bao ché & dang hd nhio hodc vién nho va duge st dung dudi
dang vién cdy, thuong dudi da dAu hoc tai ctia dong vat ma can tang tich 1y thit nac va
cai thién ty 1€ thit nac so v61 md.

Dang bao ché hd nhio c6 thé dugc bao ché bing cach phan tan thubc trong dau

dugc dung nhu dau lac, dau ving, dau ngd hodc tuong tu.

Vién nhé chtra lugng hitu hiéu hop chét theo sang ché, duoc phém, hodc ché phém
phéi hop ¢O thé duoc dicu ché bang cach tron hop chét theo sang ché hodc ché pham phdi
hop voi chét pha loang nhu sap carbowax, sap co, va tuong tu, va chit 1am tron, nhu
magie hodc canxi stearat, ¢6 thé dugc bd sung vao dé cai thién quy trinh bao ché vién
nho.

T4t nhién, da nhan thy rang co thé str dung nhidu hon mdt vién nho cho dong vat
dé dat dugc muc liéu mong mudn ma s& lam tang tich lily thit nac va cai thién ty 1€ thit
nac so véi md mong mudn. Hon nita, vién ciy ciing co thé dugc bao ché theo dinh ky
trong giai doan diéu tri cho dong vat dé duy tri luong thudc thich hop trong co thé dong

A

vat.
Sang ché c6 mot so dic diém vé mat tha y ¢c6 loi. Doi voi nguoi chu cda vat nudi

hodc béc si thi y ma mong mudn tang lugng nac va/hodc cat b6 md& khong mong mudn
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ctia dong vat nudi, sang ché dé xuat phuong tién dé thuc hién diéu nay. Pbi voi ngudi
nhan gidng gia cam, bd va lon, viéc stt dung phuong phap theo sang ché tao ra dong vat

nac hon ma 1am cho gia ban cao hon trong cong nghiép san xudt thit.
Vi du thyc hién sang ché

Trir khi duge chi dinh khéac, nguyén liéu ban diu déu c6 ban tlr cac ngudn thuong
mai nhu Aldrich Chemicals Co. (Milwaukee, WI), Lancaster Synthesis, Inc. (Windham,
NH), Acros Organics (Fairlawn, NJ), Maybridge Chemical Company, Ltd. (Cornwall,
England) va Tyger Scientific (Princeton, NJ). Céac chir viét tat va tir goi t&t phd bién nhét
dinh dugc st dung c6 thé bao gdbm: AcOH (axit axetic), DBU (1,8-
diazabixyclo[S,4,0]undec-7-en), CDI (1,1'—carb0nyldiimidazol), DCM (diclometan), DEA
(dietylamin), DIPEA (N,N—diisopropyletylamin), DMAP (4-dimetylaminopyridin), DMF
(N,N ’_dimetylformamit), DMSO (dimetylsulfoxit), EDCI (N-(3-dimetylaminopropyl)—]\/’-
etylcarbodiimit), Et2O (dietyl ete), EtOAc (etyl axetat), EtOH (etanol), HATU (2-(1H-7-
azabenzotriazol-l-yl)-1,1,3,3-tetramety1 uroni hexaflophosphat metanamini), HBTU (O-
benzotriazol-1-yl-N,N,N’,N _tetrametyluroni  hexaflo phosphat), ~ HOBT (1-
hydroxybenzotriazol), IPA (ruou isopropylic), KHMDS (kali hexametyldisilazan),
MeOH  (metanol), MTBE (tert-butyl ~ metyl ete), NaBH(OAc)s (natri
triaxetoxyborohydrit), NaHMDS (natri hexametyldisilazan), NMP (N-metylpyrolidon),
SEM ([2-(Trimetylsilyl)etoxy]metyl), TEA (trietylamin), TFA (axit trifloaxetic), THF
(tetrahydrofuran), va TsP (anhydrit ciia axit propan phosphonic).

Céc phan tng dugc tién hanh trong khong khi hodc, Kkhi cac chit phan ang hodc
hop chét trung gian nhay v6i oxy hogc do 4m dugc sir dung, trong khi quyén tro (nito
hodc argon). Néu thich hop, céc thiét bi phan ang dugc lam kho trong chan khong dong
luc bang cach s dung sung b&n nhiét, va dung moi khan (cac san phém Sure-Seal™ ctia
Aldrich Chemical Company, Milwaukee, Wisconsin hodc cac san phém DriSolvi™ cta
EMD Chemicals, Gibbstown, NJ) dugc stt dung. Céc dung mdi va chét phan (mg thuong
mai duge sit dung ma khong cAn tinh ché tiép. Khi dugc chi dinh, c4c phan ing dugc gia
nhiét bang buc xa vi song bang cach st dung 16 vi song Biotage Initiator hodc Personal
Chemistry Emrys Optimizer. Tién trinh phan Gng dugc kidm tra bing phuong phép phan
tich séc ky 16p mong (thin layer chromatography - TLC), phuong phéap phé khdi- séc ky
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16ng (liquid chromatography-mass spectrometry - LCMS), phuong phap sdc ky long hiéu
ning cao (high performance liquid chromatography - HPLC), va/hodc phuwong phap phd
khdi-sic ky khi (gas chromatography-mass spectrometry - GCMS). TLC dugc thuc hién
trén céc dia silicagel duoc phu trude bing chét chi thi huynh quang (budc song kich thich
254 nm) va hién hinh trong anh sang UV va/hodc being cach nhudm I, KMnO4, CoCla,
axit phosphomolybdic, va/hodc xeric amoni molybdat. Dit liéu LCMS thu duoc trén thiét
bi Agilent 1100 Series voi thiét bi 14y mau tuy dong Leap Technologies, cot Gemini C18,

gradien MeCN/nudc, va chét cai bién TFA, axit formic, hodc amoni hydroxit. Chét rira
giai ¢t duge phan tich bang thiét bi phoi khdi Waters ZQ quét ¢ ca hai ché do ion duong
va ion 4m tir 100 dén 1200 Da. Céc thiét bi twong tu khac cling dugc st dung. Dit li€u
HPLC thu dugc trén thiét bi Agilent 1100 Series bf?mg cach st dung cdt Gemini hodc
Xbridge C18, gradien MeCN/nudce, va chit cai bién TFA hodc amoni hydroxit. Dt li€u
GCMS thu dugc bing céch st dung 10 Hewlett Packard 6890 v6i thiét bi tiém mau HP
6890, cot HP-1 (12 mx0,2 mmx0,33 pm), va chit mang khi heli. Mau duogc phén tich
trén bo phat hién chon loc khéi lugng HP 5973 quét tir 50 dén 550 Da bang cach ion hoa
electron. Viéc tinh ché dugc thyuc hién bang phuong phap sdc ky hiéu nang trung binh
(medium performance liquid chromatography - MPLC) bang cach sir dung cac thiét bi
Isco CombiFlash Companion, Analogix IntelliFlash 280, Biotage SP1, hodc Biotage
Isolera One va cot silic oxit dugc nhdi trude Isco RediSep hodc Biotage Snap. Viéc tinh
ché bat dbi duge thuc hién bang phuong phap sic ky 16ng siéu t6i han (Supercritical
Fluid Chromatography- SFC) b4t ddi bang cach s dung cac thiét bi Berger hodc Thar;
cot ChiralPAK-AD, -AS, -IC, Chiralcel-OD, hoic —OJ; va hén hop CO2 V6i MeOH,
EtOH, iPrOH, hodc MeCN, don doc hoidc dugce cai bién bz"mg TFA hodc iPrNH,. Phuong
phap phat hién bang UV duoc dung dé thu phan doan.

Dit liéu phédi khéi duge thong béo tir phép phén tich LCMS. Phuong phap phd
khdi (Mass spectrometry - MS) duge thuc hién bang cach ion hoa hoa hoc & ap suit khi
quyén (atmospheric pressure chemical ionization - APCI), cac ngudn ion hoad phun dién
tt (electrospray lonization - ESI), ion hoa tac dong dién tir (electron impact ionization -
EI) hogc ion hoa tan xa dién tir (electron scatter - ES). Do dich chuyén héa hoc trong phé

cong huéng tir hat nhan (Proton nuclear magnetic spectroscopy - 'H NMR) dugc dua ra
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v6i don vi phan triéu truong thip tir tetrametylsilan va dugc ghi lai trén cac phd ké 300,
400, 500, hodc 600 MHz Varian. Do dich chuyén héa hoc duge biéu thi & phén tridu
(ppm, 9) quy chiéu dén céc dinh gdc dung mdi duge doteri hoa. Hinh dang dinh dugc md
t4 nhu sau: s, bo don; d, bd doi; t, bd ba; q, bd bdn; quin, bd nam; m, da bo; br s, don
rong; app, biéu kién. Dit 1iéu SFC phén tich thu dugc trén thiét bi phan tich Berger nhu
duoc mo ta trén ddy. D liéu quay quang thu duoc trén phan cyc ké PerkinElmer model
343 bang cach st dung éng 1 dm. Phuwong phap sic ky silicagel dugc thuc hién tha yéu
bang cach st dung hé Biotage hodc ISCO ap suét trung binh bang cot duge dong goi
true bai nhidu nha cung chp thuong mai khéc nhau bao gdm Biotage va ISCO. Cac phép
phan tich vi lugng dugc thuc hién boi Quantitative Technologies Inc. va ndm trong

khoang 0,4% gia tri tinh toan.

Trir khi duoc luu v khac, cac phéan ung hoa hoc duoc tién hanh & nhiét do trong
phong (khoang 23 do bach phan).

Cac hop chat va hop chét trung gian dugc md ta dudi day duoc goi tén bang quy
udc dic tén theo ChemBioDraw Ultra, Version 12.0 (CambridgeSoft Corp., Cambridge,
Massachusetts). Quy udc dit tén theo ChemBioDraw Ultra, Version 12.0 da duogc nguoi
¢6 hiéu biét trung binh vé linh vuc nay bibt r6 va quy udc dat tén theo ChemBioDraw
Ultra, Version 12.0 dugc cho thuong tudn theo cdc khuyén nghi cla IUPAC
(International Union for Pure and Applied Chemistry) vé danh phép cua hoa hoc hitu co
va cac quy thc chi s CAS. Trir khi duoc luu ¥ khac, tAt ca cac chit phan tmg dugc mua
thuong mai ma khong cAn tinh ché tiép hodc duoc didu ché bang cac phuong phap da biét

trong tai lieu.

Céc thuét ngit “cd dac”, “bay hoi”, va “co dic trong chan khong” chi viéc loai bo
dung méi & 4p suat giam trén thiét bi bay hoi kiéu quay viri nhiét do bé nho hon 60°C.
Céc chit viét tat “min” va “h” 13n luot chi “phat” va “gio”. Thuét ngit “TLC” chi phuong
phép sic ky 16p mong, “nhiét dd trong phong” hodc “nhiét 46 moi truong” nghia 1a nhiét
do tir 18 dén 25°C, “GCMS” chi phuong phap phé khéi-sic ky khi, “LCMS” chi phuong
phap phé khéi-sic ky long, “UPLC” chi phuong phap sac ky long siéu hiéu nang va
“HPLC” chi phuong phap sdc ky long ap sudt cao, “SFC” chi phuong phap séc ky long

siéu tdi han.
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Viéce hydro héa cé thé thuc hién trong thiét bi Parr Shaker trong khi hydro cé ap,
hodc trong thiét bi hydro hoa kiéu dong Thales-nano H-Cube nap dy hydro va toc do
dong nam trong khoang 1-2 mL/phut & nhiét d6 da dinh.

Thoi gian luu trong HPLC, UPLC, LCMS, GCMS, va SFC duoc do bang phuong
phap duoc luu y trong cac quy trinh nay.

Piéu ché cac hop chét trung gian va hop chat vi du

Quy trinh chung A: B} sung diisopropyletylamin (3,0 duong luong) vao dung dich cua
Céc hop chat trung gian 1 hodc cic hop chit trung gian 2 (1 duong luong) trong
dimetylformamit hodc tetrahydrofuran (0,15 M). HATU (1,0 duong lugng) va amin
thich hop (2,0 duong lugng) duoc bd sung lan luot vao lo. Hon hop phan tmg duoc
khudy & nhiét do trong phong trong 16 gid. Hon hop phan tng duoc ¢b va duoc tinh ché
bang HPLC diéu ché dé thu dugc san phim danh nghia trir khi dugc luu y khéc.

Quy trinh chung B: Bo6 sung oxalyl clorua (2,0 duong lugng 2M trong diclometan) vao
huyén phu cua cdc hop chat trung gian 1 hodc cac hop chat trung gian 2 (1.0 duong
luong) trong diclometan (0,1M). Dimetylformamit (10 uL) duoc bd sung vao thé huyén
phu va hdn hop nay duge khudy & nhiét do trong phong trong 30 phut. Thé huyén phu
nay quay tr¢ lai trang thai dung dich trong thoi gian nay. Amin thich hop (1,0 duong
lugng) va diisopropyletylamin (2,3 duong luong) trong diclometan (0,5 mL) dugc bo
sung vao hén hop phan tmng duogc khudy & nhiét do trong phong trong 16 gid. Hon hop
phan tng duoc pha lodng bang diclometan (2 mL) va lan luot dugc rira bing natri
hydroxit 1N (100 uL) va nudc mudi (100 uL). Lop hiru co duge lam khd bing magie
sulfat, dugc loc, va dung moéi dugc lam bay hoi trong ap suét giam. Phén can thu duoc
duoc tinh ché bang HPLC diéu ché dé thu dugc san pham danh nghia trir khi duoc luu y

khac.

Cic hop chit trung gian 1: Axit 2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-
yD)pyrimidin-5-carboxylic
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Buée 1: 3-Etoxypyridin

Xesi cacbonat (12 mol, 1,5 dwong lugng) va etyl iodua (9,7 mol, 1,2 duong lugng)
dugce bd sung vao dung dich 3 -hydroxypyrdin (8,10 mol, 1,0 duong lugng) trong axeton
(12L) 6 15°C. Hon hop phan tng dugc khudy & nhiét do trong phong trong 24 giv. Hon
hop phan tng dugc loc va 16p hiru co duge cd dé thu dugc san pham tho. Etyl axetat
(20L) dugc bd sung va dugc rira bang nude (3x5 L). Lop hitu co dugc lam khd bang natri
sulfat, duoc loc va duge c6 dé thu duge 3-etoxypyridin (620 g, 62%) dudi dang dau. 'H
NMR (400 MHz, CDCl3) & 1,44 (t, 3H), 4,07 (q, 2H), 7,15-7,23 (m, 2H), 8,20 (dd, 1H),
8,30 (d, 1H).

Buée 2: 3-Etoxypyridin-1-oxit

Axit m-cloperoxybenzoic (6,5 mol, 1,3 duong lugng) duoc bd sung vao dung dich
3-etoxypyridin (5,0 mol, 1,0 duong lugng) trong diclometan (12 L) 6 10°C. Hon hop
phan ung dugc khudy & nhiét do trong phong trong 24 gidy. Natri thiosulfat (4 kg, trong 5
L nudc) duge b6 sung. Hon hop phan tng dugc khudy & 15 °C trong 2 gio0. Mot phan
Kkhac ctia natri thiosulfat (1,5 kg, trong 5 L nudc) dugce bd sung. Hon hop phan ung duoc
khudy & 15°C trong 1 gio. Hbn hop nay dugc chiét bang diclometan (16x10 L). Céac 16p
hitu co két hop dugc co @& thu dugc san pham tho. San pham thd dugc tinh ché bang sic
ky cot silicagel (diclometan: metanol; 100:1-10:1) dé thu duoc hop chét néu & dé myc nay
(680g, 97%) dudi dang dAu mau nau. San phdm nay con dugc tinh ché tiép bang nghién
tinh ché voi ete ddu mo (4 L) ¢ nhiét do trong phong trong 24 gio dé thu dugc 3-
etoxypyridin-1-oxit (580 g, 83%) dudi dang diu mau vang. 'H NMR (400 MHz, CDCh)
§ 1,41 (t, 3H), 4,02 (q, 2H), 6,84 (dd, 1H), 7,12 (dd, 1H), 7,85 (d, 1H), 7,91-7,95 (m, 1H).

Buéec 3: 2—((5-Bromopyridin-3-yl)0xy)-3-etoxypyridin

Phén (mg nay dugc thuc hién trong nam mé song song.
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Diisopropyletylamin (2,69 mol, 3,7 duong luong) va bromotripyrolidinophosphoni
hexaflophosphat (0,93 mol, 1,3 duong luong) dugc bd sung vao dung dich dugc khudy
clia 3-etoxypyridin-1-oxit (0,72 mol, 1,0 duong lugng) va 3-bromo-5-hydroxypyridin
(0,72 mol, 1,0 duong lugng) trong tetrahydrofuran (2500 mL) & nhiét do trong phong.
Hdn hop phéan tng duge khudy & nhiét do trong phong trong 2 ngdy sau d6 cac mé riéng
r& duoc két hop thanh mot mé. Thé huyén phu tao thanh duge ¢b dén kho va dugc hoa
tan trong diclometan (25 L). L6ép hitu co dwoc rira bang natri hydroxit IN (15 L), nudc
(3x20L), va nudc mudi (20 L). Lép hitu co duge lam kho bang natri sulfat, duwgc loc va
duoc ¢o dé thu dugce dau. Diu tho duoc tinh ché bang sic ky cot silicagel (ete dau mo :
etyl axetat; 10:1-1:1) dé thu duoc san phim thd dudi dang chét rAn mau nau. Chét rén ndy
duoc nghién tinh ché v4i metyl tert-butyl ete: ete dau mo (1:10; 11 L) dé thu duoc 2-((5-
bromopyridin-3-yl)oxy)—3-etoxypyridin (730 g, 69%) dudi dang cht rin mau vang duc.
IH NMR (400 MHz, CDCl3) & 1,49 (t, 3H), 4,16 (q, 2H), 7,04 (dd, 1H), 7,25 (dd, 1H),
7.68-7,73 (m, 2H), 8,44 (d, 1H), 8,49 (d, 1H). MS (ES+) 297,1 (M+H).

Buéc 4: Etyl 2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-S-carboxylat

Dung dich 2-((5-br0mopyridin—3—yl)oxy)-3-etoxypyridin(300 mmol, 1,0 duong
luong) trong tetrahydrofuran (1,3 L) dugc khu khi bang nito trong 30 phut. Turbo
Grignard (390 mmol, 1,3 dwong luong, 1,3 M trong tetrahydrofuran) dugc bd sung &
nhiét do trong phong ¢ tdc do dé duy tri nhiét do bén trong dudi 30 °C. Hon hop phan tmg
duoc phép lam mat xubng nhiét do trong phong va duoc khudy trong 3 gio. Hon hop
phan (mg dugc 1am mat xudng 10 °C va k&m clorua (390 mmol, 1,3 dwong lugng, 1,9 M
trong 2-metyltetrahydrofuran) duge bd sung & tbc do duy tri nhiét do dudi 15 °C. Thé
huyén phu thu dugc dugce lam 4m dén nhiét do trong phong cho dén khi tht ca két tha
dwoc hoa tan va sau do lam mat tro lai xubng 10 °C. Etyl 2- cloropyrimidin-5-carboxylat
(360 mmol, 1,2 duong luong) va diclo[bis(2- (d1pheny1ph0sphmo)phenyl)ete]paladl(II)
(6,00 mmol, 0,02 duong luong) dugce bd sung dudi dang chit ran. Thé huyén phu tao
thanh duoc khu khi bang nito trong 30 phut sau do dugc lam néng dén 50 °C trong 16
gi¢. Phan tmg duoc dién ra trong céc diéu kién chira nudc sau do lan luot duge xu ly
bing mubdi dinatri cia axit etylendiamintetraaxetic, thiosilica, va than dé loai bo tap chat

kim loai. Hop chét tho dugc két tinh lai tir metanol (450 mL) dé thu dugc etyl 2-(5-((3-
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etoxypyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylat (77 g, 70%) dudi dang chét
rdn mau vang nhot. 'H NMR (400 MHz, CDCl3) 6 1,44 (t, 3H), 1,50 (t, 3H), 4,19 (q, 2H),
4,46 (q, 2H), 7,00-7,04 (m, 1H), 7.25 (s, 1H), 7,71 (d, 1H), 8,59 (s, 1H), 8,66 (d, 1H),
9,32 (s, 2H), 9,55 (s, 1H).

Buéc 5: Axit 2-(5-((3-etoxypyridin-z-yl)oxy)pyridin-3-yl)pyrimidin-S-carboxylic

Natri hydroxit (307 mmol, 1,5 duong luong, dung dich nudc 4M) va metanol (50
mL) duogc bd sung vao thé huyén phu cia 2-(5-((3-etoxypyridin—2-yl)0xy)pyridin-3—
yl)pyrimidin-5-carboxylat (205 mmol, 1,0 dwong lugng) trong tetrahydrofuran (300 mL).
Dung dich thu dugc dugc khudy & nhiét do phong trong 3 gi. Hon hop phan tng dugc
pha lodng bang nuéc (400 mL) va duge chiét bang dietyl ete:heptan voi ty 1é 2:1 (2x
300mL). Axit hoa 16p nudc dén do pH=4 bang axit clohydric 4M. Thé huyén phu tao
thanh dwoc khudy & nhiét do trong phong trong 1 gio. Chét ran duoc loc, dugc ria bang
nude, va lam khd dé thu dugc axit 2-(5-((3-etoxypyridin-2- -yh)oxy)pyridin-3-
yl)pyrimidin-3-carboxylic (69 g, 100%) dudi dang chét rin mau vang nhot. 'H NMR
(400 MHz, DMSO-de) 81,37 (t, 3H), 4,18 (q, 2H), 7,19 (dd, 1H), 7,58 (dd, 1H), 7,70 (dd,
1H), 8,35-8,40 (m, 1H), 8,66 (d, 1H), 9,33 (s, 2H), 9,41 (d, 1H), 13,9 (br. s, 1H).

Cac hop chét trung gian 2: Axit 3-{5-[(S-Etoxypyridin-Z-yl)oxy]pyridin-3-yl}-1,2,4-

triazin-6-carboxylic

® i
/\O/Q\] Nﬁ/U\OH
NG
Buée 1. 6-Bromo-1,2,4-triazin-3-amin

Nuéde (120 mL) duge bd sung vao hdn hop cta 3- amino-1,2,4-triazin (104 mmol,
1,0 duong lugng) trong axetonitril (120 mL) dugc khudy & nhiét do trong phong cho dén
khi tao thanh dung dich mau nau. Hon hop dugce lam mat dén 0°C, duge xur ly bang N-
bromosuxinimit (109 mmol, 1,05 duong luong) theo céach tung phan dugc khudy & 0°C

trong 20 phat. Sau khi lam 4m dén nhiét do trong phong, hdn hop duge pha lodng bang
etyl axetat (350 mL) va lam lanh dén 0 °C. Natri cacbonat (12 g) duoc bb sung vao hon
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hop duoc khudy trong 10 phat. Hai 16p nay dugc tach ra va pha nudc dugc chiét bing
etyl axetat (200 mL). Céac 16p hitu co két hop dugc rua bang dung dich nudc natri
bicacbonat, dugc lam khd béng natri sulfat, dugc loc va dugc cd dé thu dugc 6-bromo-
1,2,4-triazin-3-amin (10,5 g, 58%) dudi dang chit rin mau vang. 'H NMR (400 MHz,
CDs0D) 8,32 (s, 1H).

Budrc 2. Etyl 3-amino-1,2,4-triazin-6-carboxylat

Trong hai mé riéng biét, paladi axetat (0,87 mmol, 0,05 duong lugng) dugc bd
sung vao dung dich 6-bromo-1,2,4-triazin-3-amin (17 mmol, 1,0 duong luong),
trietylamin (35 mmol, 2,0 duong lugng) va xantphos (1,40 mmol, 0,08 duong lugng)
trong etanol (60 mL) dugc bd sung. Hon hop duge khir khi bing cacbon monoxit va dugc
khudy & 85 °C trong moi truong khi quyén chira cacbon monoxit (16 Psi) trong 16 gio.
Hon hop phan Gng da 1am mét dugc pha lodng bang etyl axetat (60 mL), dugc loc qua
dém xelit va dugc co. Céc san phém tho tir ca hai mé duoc Kkét hop va dugc tinh ché béng
cach st dung sdc ky cot (etyl axetat/ete diu mé = 3:7) dé thu duogc etyl 3-amino-1,2,4-
triazin-6-carboxylat (2,5 g, 88%) duéi dang chit rin mau vang. '"H NMR (400 MHz,
CDCl) & 1,49 (t, 3H), 4,50 (q, 2H), 8,79 (s, 1H).

Buée 3. etyl 3-clo-1,2,4-triazin-6-carboxylat

tert-Butyl nitrit (4,5 mmol, 1,5 duong lugng) dugc bd sung vao dung dich etyl 3-
amino-1,2,4-triazin-6-carboxylat (3,0 mmol, 1,0 duong luong) va ddng(IT) clorua (3,6
mmol, 1,2 duong luong) trong axetonitril (15 mL) theo cach nho giot. Hon hop tao thanh
duoc 1am nong & 60°C trong 1 gio. Hon hgp phan tng duoc lam ngudi xubng nhiét do
trong phong va dugc xu ly bang axit clohydric lanh (10 mL, 1N). Hon hop dugc chiét
bang etyl axetat (3 x 30 mL) va 16p hitu co duge két hop dugc lam kho bang natri sulfat,
dwoc loc va duge lam bay hoi. San phdm tho duge tinh ché bang cach st dung sac ky cot
rira giai bang etyl axetat/ete diu mo (5:95 dén 1:1) dé thu dugc etyl 3-clo-1,2,4-triazin-6-
carboxylat (300 mg, 54%) du6i dang chét rdn mau vang. "H NMR (400 MHz, CDCL) &
1,50 (t, 3H), 4,58 (q, 2H), 9,11 (s, 1H).

Budc 4. 3-Etoxy-2-{[5-(tributylstannanyl)pyridin-3-yl] oxy}pyridin
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Tetrakis(triphenylphosphin)paladi(0) (0,68 mmol, 0,10 duong lugng) dugc bd
sung vao dung dich 2-[(5-bromopyridin-3-yl)oxy]-3-etoxypyridin (6,8 mmol, 1,0 duong
luong) va hexabutyldistanan (7,5 mmol,1,1 dwong lugng) trong dioxan (40 mL) trong
trong mdi truong nito. Hon hop phan tmg dugc gia nhiét dén 110°C duoc khudy & nhiét
d6 nay trong 16 gid. Hon hop dugc nglmg phan Gng bang dung dich nuéc cia kali florua
duoc khudy trong 1 gio. Thé huyén phu tao thanh duge loc qua dém xelit va dich loc
duge chiét bang etyl axetat (3 x 60 mL). Cac chét hitu co dugc rira bing nude mubi, duge
lam kho b'fmg natri sulfat, duoc loc va dugc c¢d. San phém thd duogc tinh ché béng cach su
dung sic ky cot (etyl axetat/ete dau mé = 0:100 dén 1:4) dé thu dugc 3-etoxy-2-{[5-
(tributylstananyl)pyridin-3-yl]oxy} pyridin (1,6 g, 47%) dudi dang dau mau vang. 'H
NMR (400 MHz, CDCls) 8 0,88 (t, 9H), 1,06-1,11 (m, 6H), 1,32 (s, 6H), 1,47-1,58 (m,
9H), 4,17 (q, 2H), 6,99 (dd, 1H), 7,22 (dd, 1H), 7,57 (dd, 1H), 7,70 (dd, 1H), 8,37-8,40
(m, 2H).

Buwoc 5. Etyl 3-{5-[(3-et0xypyridin-2-yl)oxy]pyridin-3-yl}-1,2,4-triazin-6-carb0xylat

Tetrakis(triphenylphosphin)paladi(0) (0,05 mmol, 0,05 duong lugng) duoc bd
sung vao hdn hop cua 3-etoxy-2-{[5-(tributylstananyl)pyridin-3-ylJoxy}pyridin (0,99
mmol, 1,0 duong lugng) va etyl 3-clo-1,2 4-triazin-6-carboxylat (0,99 mmol, 1,0 duong
lugng) trong dioxan (8 mL). Lo nay duge khur khi @2 loai bo oxy bang cach suc nhe qua
khi nito trong 2 phut. Sau d6 lo nay duogc khudy & 115 °C trong 30 phut trong birc xa vi
séng. Hon hop phan Gmg duoc lam ngudi xubng nhiét do trong phong, dugc xur ly bing
dung dich nudc kali florua, va dugc khqu trong 1 gio. Thé huyén phu duoc loc qua dém
xelit va dich loc dugc chiét bang etyl axetat (3 x 30 mL). Céc 16p hiru co két hop duoc
rira bang nudce mudi, duoc 1am kho bang natri sulfat va dugce cd. Nguyén ligu thd dugc
tinh ché bang cach sir dung sdc ky cot (etyl axetat/ete diu mo = 1:4 dén 1:1) dé thu duge
etyl 3-{5—[(3-etoxypyridin—2-y1)0xy]pyridin-3-yl}-1,2,4-triazin-6-carboxylat (150 mg,
41%) du6i dang ddu mau vang. MS (ES+) 368,0 (M+H).

Buédc 6. Axit 3-{5-[(3-etoxypyridin-2-yl)oxy]pyridin-3-yl}-1,2,4-triazin-6-carboxylic

Natri hydroxit (1,0 mmol, 20 duong lugng, 2M) duoc bd sung vao dung dich etyl
3-{5-[(3-etoxypyridin-2-yl)oxy]pyridin-3-yl}-1,2,4-triazin-6-carboxylat (0,053 mmol, 1,0
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dwong luong) trong metanol (1 mL) & nhiét d¢ trong phong. Dung dich dugc khudy trong
1 gio. Hon hgp dugc cd dé loai bd metanol, dugc pha lodng bang nuéde, va duge chiét
bang diclometan (2 x 15 mL). Lép nude dugce axit hoa dén d6 pH=5 bang axit clohydric
2 N va duge chiét bang etyl axetat (3 x10 mL). Céc 16p hitu co két hop duoc rira bang
nude mudi (20 mL), duge 1am khod bang natri sulfat khan, dugc loc va dugc cb dén kho
dé thu duoc san pham (15 mg, 83%) dudi dang chét rin mau vang nhat. MS (ES+) 339,9
(M+H).

Cac hogp chiat trung gian 3: Axit 2-{5-[(3-etoxypyrazin-2-yl)oxy] pyridin-3-
yl}pyrimidin-5-carboxylic

N/\ 0

|
/\OJYN N7E/U\OH
(@) \

Buéc 1. 2-[(5-bromopyridin-3-yl)oxy]-3-etoxypyrazin

5-Bromopyridin-3-ol (32 mmol, 1,0 dwong lugng) va xesi cacbonat (39 mmol, 1,3
duong lugng) duoc bd sung vao dung dich 2-clo-3-etoxypyrazin (32 mmol, 1,0 duong
luong) trong N-metyl-2-pyrolidon (250 mL). Hon hop phéan tng dugc khudy & 150 °C
trong 1 gio. Rot hdn hop phan Gng lanh vao nude (300 mL) va chiét bang etyl axetat (3 X
250 mL). Cac 16p hitu co hdn hop duge 1am khod qua natri sulfat, loc va c6 dac. San pham
thd duoc tinh ché bang cach s dung sdc ky cot rira giai bing ete dau mo/etyl axetat (0%
dén 100%) dé thu dugc hop chit néu & dé& muc nay (5,0 g, 54%) dudi dang chét rin mau
tréng. 'H NMR (400 MHz, CDCl;) & 1,50 (t, 3H), 4,54 (q, 2H), 7,59 (d, 1H), 7,77 (4,
1H), 7,83 (d, 1H), 8,49 (d, 1H), 8,56 (d, 1H).

Buoc 2. Etyl 2-{5-[(3-etoxypyrazin-Z-yl)oxy]pyridin-3-yl}pyrimidin-S-carboxylat

Phtic chét [1,1'-Bis(diphenylphosphino) feroxen] diclopaladi (II) véi diclometan
(124 mg, 0,05 duong lugng) dugc bd sung vao thé huyén phu ctia 2-((5-bromopyridin-3-
yl)oxy)-3-etoxypyrazin (3,4 mmol, 1,0 duong luong), bis(pinacolato)dibo (4,1 mmol, 1,2
dwong luong), va kali axetat (13 mmol, 4,0 duong luong) trong dioxan (5 mL). Lam sach

hdn hop phén Gng bang nito va khudy ¢ 100 °C trong 2 gid. Hon hop phan ung dugc 1am
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ngudi xudng nhiét do trong phong va lam ngling phan ng bang nude (50 mL). Hon hop
duoc chiét bang etyl axetat (25 mL) va duoc rira bang nudc mudi (3x 50 mL). Lép hiru
co duoc c¢o dé thu duogc 2-etoxy-3-((5-(4,4,S,S-tetrametyl-1,3,2-dioxaborolan—2-
yl)pyridin-3-yl)oxy)pyrazin (1,4 g, 110%) dudi dang dau mau den ma dugc st dung truc

tiép trong budc tiép theo.

Etyl-2-clopyrimidin-5-carboxylat (930 mg, 1,2 dwong lugng), kali cacbonat (1,1 g,
2,0 duong luong), va [1,1'-bis(diphenylphosphino) feroxen] diclopaladi (I) phtrc hop voi
diclometan (150 mg, 0,05 duong lugng) dugc bd sung vao dung dich 2-etoxy-3-((5-
(4,4,5,5—tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-3-yl)oxy)pyrazin (1,4 g, 4,1 mmol)
trong dioxan (5 mL). Thé huyén phit mau den dugc rira bang tia nito va dugc khudy &
80°C trong 16 gid. Hon hop phéan tng dwgc lam ngudi xubng nhiét do trong phong va lam
ngung phan ung bang nudce (50 mL). Hon hop duoc chiét bing etyl axetat (25 mL), dugc
rira bang nudc mudi (3x 50 mL) va dugce 1am kho thanh cgn mau den. Nguyén liéu tho
duoc tinh ché bang sic ky nhanh (etyl axetat trong ete diu mo) dé thu duoc etyl 2-{5-[(3-
etoxypyrazin-Z-yl)oxy]pyridin-3-yl}pyrimidin-S-carboxylat (700 mg, 46%) dudi dang
chét rin mau vang. MS (ES+) 367,9 (M+H).

Buwoc 4. Axit 2-{5-[(3-etoxypyrazin-Z-yl)oxy]pyridin-S-yl}pyrimidin-S-carboxylic

Natri hydroxit (6,8 mmol, 5,0 dwong lugng, 2M) dugc bd sung vao etyl 2-{5-[(3-
etoxypyrazin-2—yl)oxy]pyridin—3-yl}pyrimidin-S-carboxylat (1,4 mmol, 1,0 duong lugng)
trong etanol (5 mL). Hon hop phan tng duoc khudy & 30 °C trong 16 gio. Metyl-tert-
butyl ete (30 mL) dugc bd sung vao hdn hop phan tmg va chét rén tao thanh duoc loc va
dwoc lam kho dé tao ra axit 2-{5-[(3-etoxypyrazin-2-yl)oxy]pyridin-3-yl} pyrimidin-5-
carboxylic (500 mg, 101%) dudi dang mudi natri. '"H NMR (300 MHz, DMSO-de) 8 1,42
(t, 3H), 4,48 (q, 2H), 7,67 (s, 1H), 7,93 (s, 1H), 8,54 (s, 1H), 8,74 (s, 1H), 9,33 (s, 2H),
9,45 (s, 1H).

Cac hgp chit trung gian 4: Axit 2-(5-((3-(2-Floetoxy)pyridin-2-yl)oxy)pyridin-3-
yl)pyrimidin-5-carboxylic
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Buéce 1: 3-(2-Flooetoxy)pyridin

Kali cacbonat (1,5 g, 2,0 duong luong) duoc bd sung vao dung dich 3-
hydroxypyridin (500 mg, 1 duong luong) va 1-flo-2-iodoetan (920 mg, 1,0 duong lugng)
trong dimetylformamit (10 mL). Thé huyén phu duoc khudy & 30 °C trong 16 gio. Hon
hop phan Gng dugc pha loang bang 10% metanol trong diclometan (90 mL) va duoc rira
bing nuée (20 mL). Lép hitu co duge rira bang nude mubi, duoc 1am kho bang natri
sulfat va duoc c¢d. Nguyén liéu thd duoc tinh ché bang sic ky nhanh (gradien: 0-4,5%
metanol trong diclometan) dé thu duoc 3-(2-floetoxy)pyridin (500 mg, 67%) dudi dang
diu mau nau. 'H NMR (400 MHz, CDCls) & 4,19-4,33 (m, 2H), 4,67-4,74 (m, 1H), 4,79-
4,86 (m, 1H), 7,22 (dd, 2H), 8,24 (t, 1H), 8,34 (t, 1H).

Buée 2: 3-(2-Floetoxy)pyridin 1-oxit

Axit m-cloperoxybenzoic(2,49 g, 1,2 duong lugng) duoc bd sung vao dung dich 3-
(2-floetoxy)pyridin (1,7 g, 1,0 duong lugng) trong diclometan (30 mL). Phan Ung dugc
khudy ¢ nhiét d trong phong trong 16 gi¢. Phan tng duoc tinh ché truc tiép bang sdc ky
nhanh (gradien: 0-5% metanol trong diclometan) dé thu duogc 3-(2-floetoxy)pyridin 1-
oxit (1,2 g, 63%) dudi dang chét rin mau trang. 'H NMR (400 MHz, CDCls) & 4,16-4,22
(m, 1H), 4,23-4,29 (m, 1H), 4,66-4,73 (m, 1H), 4,77-4,84 (m, 1H), 6,90 (dd, 1H), 7,17
(dd, 1H), 7,87-7,94 (m, 1H), 7,99 (t, 1H).

Buéc 3: 2-((5-Bromopyridin-3-yl)oxy)-3-(2-floetoxy)pyridin

Diisopropyletylamin (5,2 mL, 3,8 dwong lugng) dugc bd sung vao dung dich 3-(2-
floetoxy)pyridin 1-oxit (1,2 g, 1,0 duong lugng), 3-bromo-5-hydroxypyridin (1,3 g, 1,0
duong lugng) va bromotripyrolidinophosphoni hexaflophosphat (4,6 g, 1,3 duong lugng)
trong tetrahydrofuran (25 mL) & 13 °C. Hén hop duge khudy & nhiét d trong phong
trong16 gid. Phan Gng dugc lam ngung bing nuéc (20 mL) va duoc chiét bang etyl

axetat (50 mL). Cac chét hitu co duge két hop duge rira bang amoni clorua bdo hoa (3x

-61-



33929

20 mL) va nudce mudi (100 mL), dugc lam kho bing natri sulfat, va dugc c6. Nguyén ligu
tho duoc tinh ché bang sdc ky nhanh (gradien: 0-70% etyl axetat trong ete diu mo) dé tao
ra 2-((5-Bromopyridin-3-yl)oxy)-3-(2-floetoxy)pyridin (1,9 g, 81%) dudi dang diu mau
vang . 'H NMR (400 MHz, CDCl3) § 4,28 — 4,33 (m, 1H), 4,34 — 4,41 (m, 2H), 4,70 —
4,78 (m, 1H), 4,82— 4,82 (m, 1H), 7,05 (dd, 1H), 7,31 (dt, 1H), 7,69 — 7,73 (m, 1H), 7,74
—7,80 (m, 2H), 8,44 (dd, 1H), 8,48— 8,52 (m, 2H).

Buéc 4: Axit  2-(5-((3-(2-Floetoxy)pyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-

carboxylic

Bis(pinacolato)dibo (580 mg, 1,2 dwong lugng), kali axetat (560 mg, 3,0 duong
luong), va phuc chat [1,1'-Bis(diphenylphosphino) feroxen] diclopaladi (II) voi
diclometan (70 mg, 0,05 duong luong) dugc bd sung vao dung dich 2-((5-Bromopyridin-
3-yl)oxy)-3-(2-floetoxy)pyridin (600 mg, 1,0 duong lugng) trong dioxan (10 mL) & nhi€t
d6 trong phong. Hon hop phan tmg dugc khudy ¢ 100 °C trong 16 gid. Hon hop phan tng
dugc pha loang bang etyl axetat (60 mL), dugc rira bang nude (20 mL) va nude mudi,
sau d6 dugc cd dén phan can. Phan cin duoc pha loang bing dioxan (15 mL) va nudc (5
mL). Etyl 2-cloropyrimidin-5-carboxylat (310 mg, 1,0 duong luong), phuc hop [1,1'-
Bis(diphenylphosphino) feroxen] diclopaladi (II) voi diclometan (61 mg, 0,05 duong
lwong), va kali cacbonat (460 mg, 2,0 duong lugng) dugc bd sung vao hdon hgp phan tung
va thé huyén phu tao thanh dugc khudy & 80 °C trong 16 gio. Thé huyén phu dugce loc va
sau d6 dugc phan bb vao giita etyl axetat (30 mL) va nuée (50 mL). Lép nude dugc chiét
bang etyl axetat (2x30 mL). Cac 16p hitu co két hop dugc rira bang nudce mudi (50 mL),
duoc lam kho béng natri sulfat, duoc loc, va dugce cd dé tao ra nguyén liéu thd ma dugc
tinh ché bang TLC diéu ché (metanol 5% trong diclometan) dé thu duoc axit 2-(5-((3-(2-
floetoxy)pyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylic (80 mg, 13%). MS (ES+)
357,0 (M+H).

Vi du 1: (S)—2-(5-((3-etoxypyridin-Z-yl)oxy)pyridin-3-yl)—N—(tetrahydrofuran-3-

yl)pyrimidin-5-carboxamit
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Oxalyl clorua (13,8 mL, 160 mmol, 1,2 duong luong) va dimetylformamit (0,510
mL, 6,65 mmol, 0,05 duong luong) dugc bd sung vao thé huyén phu cta axit 2-(5-((3-
etoxypyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylic (45,0 g, 133 mmol, 1,0 duong
luong) trong diclometan (500 mL). Thé huyén phu dugc khudy trong 2 gid khi dung dich
tao thanh. Hén hgp phéan tmg dugce cd dé thu dugc clorua axit thd dudi dang chét ran.
Dung dich (S)-tetrahydrofuran-3-amin (12,2 g, 140 mmol, 1,05 duong luong) va
diisopropyletylamin (51,0 mL, 293 mmol, 2,2 duong luong) trong tetrahydrofuran (100
mL) duoc bd sung nhé giot vao dung dich clorua axit tho trong diclometan (200 mL) ¢
0°C. Phan tng dugc lam Am dén nhiét do trong phong dugc khudy trong 16 gid. Nudce
(1,0 L) va etyl axetat (600 mL) dugc bd sung va 16p hitu co dugc tach, dugce rira bang
natri bicacbonat bdo hoa, dugc lam kho bﬁng magie sulfat, va dugc loc. Dich loc duge xu
Iy bang than hoat tinh (20 g) duoc khudy & 65 °C trong 20 phit. Thé huyén phu duge loc
4m va dich loc dugc c6 thanh chét rén mau vang nhot ma duoc két tinh lai tir metanol
trong etyl axetat (1:4, 1 L) dé thu duge (S)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-
N-(tetrahydrofuran-3-yl)pyrimidin-5-carboxamit (43,5 g, 81%) dudi dang chét ran khong
mau. Hop chat duoc néu & tidu dé nay dugc két hop véi cac mé trude (108,7 g, 266,8
mmol) dugc diéu ché theo cach tuong tu va dugc tao huyén phu dic véi etyl axetat (1,0
L) & 80 °C trong 4 gio. Thé huyén phu dugc lam ngudi xubng nhiét d trong phong duoc
khudy trong 4 ngay. Chét rén duoc loc, duge rira bang etyl axetat (3x200 mL) va dugc
lam kho trong diéu kién chan khong cao & 50 C trdng 24 giv dé thu duge (S)-2-(5-((3-
etoxypyridin-2-y1)oxy)pyridin—3-yl)-N-(tetrahydroﬁ1ran-3-yl)pyrimidin-S-carboxamit
(100,5 g, 92%) dudi dang chét rén khong mau. '"H NMR (300 MHz, DMSO-ds) 8 1,38 (t,
3H), 1,89-1,98 (m, 1H), 2,15-2,26 (m, 1H), 3,65 (dd, 1H), 3,70-3,78 (m, 1H), 3,85-3,92
(m, 2H), 4,18 (q, 2H), 4,46-4,55 (m, 1H), 7,18 (dd, 1H), 7,58 (dd, 1H), 7,69 (dd, 1H),
8,37 (dd, 1H), 8,64 (d, 1H), 8,95 (d, 1H), 9,28 (s, 2H), 9,39 (d, 1H). MS (ES+) 408,4
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(M-+H). Diém néng chay 177,5 °C. Két qua phan tich nguyén t6 d6i v6i C21H21NsOx: theo
tinh toan C, 61,91; H, 5,20; N, 17,19; phét hién C, 61,86; H, 5,18; N, 17,30.

ChAt ran dugc tao ra tir quy trinh nay dugc mo ta dic diém phan tich nhiéu xa

bot tia X (Powder X-ray diffraction - PXRD) va dugc xép 1a dang 1.

Quy trinh didu ché khac (S)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-
(tetrahydrofuran-3-yl)pyrimidin-5-carboxamit (Vi du 1)

Thiét bi phan tng 100 mL dwgc nap axetonitril (35 mL), axit 2-(5-((3-
etoxypyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylic (5,0 g, 15 mmol) va (S)-
tetrahydrofuran-3-amin  hydroclorua (2,2 g 18 mmol, 1,2 duong Ilugng).
Diisopropyletylamin (18 mL, 103 mmol, 7,0 duong luong) duoc nap vao trong khi van
duy tri nhiét do & 20°C dén 30°C. Dung dich anhydrit cia axit propan phosphonic
(T3P) trong axetonitril (21 mL, 30 mmol, 2,0 duong lugng) dugc dugce nap ¢ toc do ma
nhiét do duy tri duéi 45 °C. Thiét bi phan tmg duoc gia nhiét dén 40+5 °C trong 1 gid
sau d6 duge 14y miu dé két thiic phan tmg. Phan tng duogc lam ngudi dén 20°C dén 25
°C va tetrahydrofuran (25 mL) duoc bd sung. Dung dich natri bicacbonat (0,5M, 40
mL) duoc nap va hdn hop dugce khudy trong 1 gio. P pH dugc kiém tra va dugc do &
gia tri 8,5. Etyl axetat (40 mL) duogc bd sung va hon hop dugce khudy trong 15 phit.
Hdn hop duoc dé yén va cac pha dugc tach ra. Lép nude duoc chuyén sang phéu tich
va dugc chiét tré lai bing etyl axetat (100 mL). Cac pha hitu co duge két hop va duge
rira bang nuée (40 mL). Lop hitu co duge chuyén sang thiét bi phan tng 100 mL trong
céc phan va dugc cd trong chan khong dén thé tich nho. Metyl etyl xeton (100 mL)
dugce bd sung va hdn hop duge cd dén thé tich cubi cuing khoang 60 mL. Chén khong
duoc loai bo va huyén phu dic duoc lam nong dén diéu kién hdi lvu va duoge gitt cho
dén khi cac chat rin duoc rira xudng thanh thiét bi phan tng. Huyén phu dic duge lam
méat dén 15 °C trong 2 gid va duoc tao hat qua dém. Chét rén duoc tach béng cach loc,
rira thiét bi phan tmg va banh loc hai lan bang metyl etyl xeton (mdi 1an 10 mL). Chéat
rén duge lam kho trong 16 chan khéng & 50°C dé thu dwoc 4,86 g (81%) cta san pham
mong mudn. Chét rin dugc tao ra tir quy trinh nay duoc md ta dac diém phan tich

PXRD va dugc Xép la dang 2.
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Chuyén hoa tir dang 2 thanh dang 1

Thiét bi phan tng 100 mL dugc nap hop chat (S)-2-(5-((3-etoxypyridin-2-
yl)oxy)pyridin-3—yl)-N—(tetrahydrofuran-3-yl)pyrimidin-5-carboxamit ¢ dang 2 (vi du
1) (10,0 g, 24,6 mmol, 1,00 duong lugng.), Metyl etyl xeton (8,8 mL/g), 88,0 mL) va
nuée (1,2 mL/g, 12,0 mL). Thiét bi phan tng dugc 1am néng dén 50°C trong 30 phit.
Dung dich hoan chinh xuét hién & khoang 44 °C. Thiét bi phan tung dugc lam ngudi
xubng 40°C trong 30 phut sau dé mam két tinh cta tinh thé dang 1 cua hop chét (5)-2-
(5-((3-etoxypyridin-Z-yl)oxy)pyridin—3-yl)-N—(tetrahydrofuran-3—yl)pyrimidin-S-
carboxamit (vi du 1) (0,050 g, 0,123 mmol, 0,0050 duong lugng) dugc nap. Sau khi tao
mam, huyén pht dic mo duge khudy trong 1 gid trudce khi 1am lanh xubng 5°C trong 2
gi0 va sau do dugc khudy & 5°C trong 12 gio. Trong mot quy trinh mau dbi chung duge
kéo va dugc mo ta dic diém bing phan tich PXRD dé khing dinh chét rdn 14 tinh thé
dang 1. Huyén phu dic dugc loc, va thiét bi phan ng va banh loc dugc rira bang 0°C
metyl etyl xeton (2,5 mL/g, 25 mL). Chét rdn duogc 1am kho trong 10 chan khong ¢ 50°C
dé thu dugc 8,15 g (81,5%) cua san pham mong muén. MAu PXRD ciia san phdm mong

mudn pht hop véi Dang 1.
Nhiéu xa bt tia X:

Phan tich nhiéu xa tia X trén mau bot duge thuc hién béng cach st dung nhiéu xa
ké Bruker AXS D8 Advance duoc ldp ngudn phét xa Cu (chidu dai buéc séng trung binh
Ko bang 1. 54056A), dugce lip mot cap chinh bing cach st dung guong cau. Birc xa bi
nhiéu xa dugc phat hién béng bd phat hién PSD-Lynx Eye. Ca thi nhét va tht hai duogc
lép 2,5 khe soller. Bién thé va cudong do dong dién cua 6ng tia X 1an luot duogc dit 1a 40
kV va 40 mA. Dit liéu dugc thu thép trong giac ké Theta-Theta trong may quét cap duoc
khéa tir 3,0 dén 40,0 do & goc 2-Theta véi 1000 budce bing cach sir dung toc do quét 12 6
gidy mdi bude. Cac mau duge chudn bi bing cach dit ching trong dung cu do mAau nén
thép silic (C79298A3244B261). Dit liéu duge thu thap bang cach sir dung phin mém
Bruker DIFFRAC Plus. Viéc phan tich dugc thuc hién bing phan mém EVA diffract
plus.
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Tép dit lidu PXRD khong dugc xt Iy truée khi tim kiém dinh. Bang cach sir dung
thudt toan tra ctru dinh trén phdn mém EVA, céc dinh dugc chon véi gid tri ngudng bang
5 va tri s6 4 rong 12 0,2, Két qua cua viéc gan ty dong duogc kidm tra bing mit thudng
dé dam bao hop 18 va didu chinh thi cong néu cdn. Cac dinh c6 cudong dd tuong d6i > 3%
thuong duoc chon. Cac dinh khong duoc phéan gidi hodc phu hop v6i doan nhidu déu
duoc loai bd. Sai sb thong thuong di kem véi vi tri dinh tr PXRD duoc néu trong USP 1a
n3m trong pham vi +/- 0,2° (USP-941).

Bang 1: Céac dinh PXRD quan trong dé mo ta dac diém ciia nguyén liéu tinh thé cua vi du

1
Dang 1 cdavidul Dang 2 ctia vidu 1
G6c 20 (°) G6c 20 (°)
5,3,7,7,15,4 6,5,9,3, 13,6

Fig. 1 1a mé hinh nhifu xa bot tia x dgc trung thé hién dang tinh thé 1 cta vi du 1 (truc
tung: Cudng do (CPS); truc hoanh: Hai theta (d9)).
Fig. 2 14 md hinh nhiéu xa bot tia x dic trung thé hién dang tinh thé 2 ctia vi du 1 (truc
tung: Cuong do (CPS); truc hoanh: Hai theta (d0)).
Vi du 2: (R)-2-(5-((3-Etoxypyridin-2-yl)0xy)pyridin-3-y1)-N-(tetrahydrofuran-3-

yD)pyrimidin-5-carboxamit

O
Q@DA

Hop chét dugc néu & tiéu dé nay duoc didu ché bang cach st dung phuong phap
chung A véi Céc hop chét trung gian 1 (0,31 mmol, 1,0 duong luong) va mudi (R)-(+)-
tetrahydro-3-furylamin toluensulfonat (124 mg, 1,5 duong lugng). San phim thd dugc
tinh ché bang sic ky nhanh bang cach st dung etyl axetat trong heptan dé thu dugc (R)-2-
(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N—(tetrahydrofuran-3-yl)pyrimidin—S-
carboxamit (91 mg, 70%). 'H NMR (400 MHz, DMSO-ds) & 1,38 (t, 3H), 1,89-1,98 (m,
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1H), 2,15-2,28 (m, 1), 3,5 (dd, 1H), 3,70-3,78 (m, 1H), 3,85-3,92 (m, 2H), 4,19 (q, 2H),
4.46-4,55 (m, 1H), 7,19 (dd, 1H), 7,58 (dd, 1H), 7,69 (dd, 1H), 8,37 (dd, 1H), 8,64 (d,
1H), 8,96 (d, 1H), 9,28 (s, 2H), 9,39 (d, 1H). MS (ES+) 408,3 (M+H).

Ciac vi du 3.1 dén 3.7: C4c hop chét vi du trong bang 2 dugc didu ché bang quy trinh
chung A st dung céc nguyén li¢u khoi déu thich hgp va duge phén tich bang cac phuong
phap duge md ta dudi day. R* ¢6 thé thay ddi, cac hop chét trung gian (v6i cac nhom thay
d4i R!, D', va/hodc D?) duge st dung, va phuong phép phén tich dugc luu y trong bang

Cac phwong phap phan tich

Phuong phap A: Xbridge C18, 2,1x50mm, Sum, 40°C, pha dong A 0,0375% TFA
trong nuéc, pha dong B 0,01875% TFA trong axetonitril, gradien: 0,00 phut 1% B, 0,60
phut 5% B, 4,00 phut 100% B, 0,8 mL/phut, API-ES+.

Phuong phép B: Xbridge C18, 2,1x50mm, Sum, 40°C, pha dong A 0,05% NHsOH
trong nuGe, pha dong B 100% axetonitril, Gradien 0,00 phut 5% B, 3,40 phut 100% B,
0,8 mL/phut, API-ES+.

Phuong phap C: Waters Atlantis dC18 4,6x50, Sum, pha dong A: 0,05% TFA
trong nudc (thé tich/thé tich); pha dong B: 0,05% TFA trong axetonitril (thé tich/thé
tich), Gradien: 95,0% H>0/5,0% axetonitril tuyén tinh dén 5% H20/95% axetonitril trong
4,0phut, HOLD & 5% H20/95% axetonitril dén 5,0phat. Luu lugng: 2mL/phut

Phuong phap D: Waters XBridge C18 4,6x50, Sum, pha dong A: 0,03% NHsOH
trong nude (thé tich/thé tich); pha dong B: 0,03% NH4OH trong axetonitril (thé tich/thé
tich), Gradien: 95,0% H20/5,0% axetonitril tuyén tinh dén 5% H,0/95% axetonitril trong
4,0phat, HOLD & 5% H20/95% axetonitril dén 5,0phiit. Luu lugng: 2mL/phut.

Phuong phép E: Xtimate C18 5x30mm,3um
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Pha dong A: 0,1% TFA trong nu6c, pha dong B: axetonitril, Gradien: 0,00 phut
1% B, 1 phat 5% B, 5 phut 100% B, 8 phut 1% B. tdc @6 dong: 1,2 mL/phut

Phuong phap F: LCMS E(4-302) XBridge C18 2,1*50mm,5um
Pha dong: 1,0% axetonitril trong nude (axit formic 0,1%) dén 5% axetonitril trong nudc
(axit formic 0,1%) trong 0,6 phut; sau do tir 5,0% axetonitril
trong nudgc (0,1% axit formic) dén 100% axetonitril (0,1% axit formic) trong 3,4 phut;
sau do trd lai 1,0% axetonitril trong nude (0,1% axit formic) cho dén 4,3 phut, va giit 0,7
phut. Téc do dong: 0,8 ml/phut

Phuong phap G: Xbridge C18, 2,0x50mm, Spm, 40°C, pha dong A 10mM
NH4HCO;3 trong nuéc, pha dong B 100% axetonitril, Gradien 1,0% B dén 5% B trong 0,6
phat, 100% B trong 3,4 phut; sau do trd lai 1,0% B trong 0,3 phut. Tbc d6 dong: 0,8

ml/phut
Béang 2
Vi du Hop chét R3 Céc hop chat | MS Thoi gian luu
Tén trung gian sb (ES+) (phut) va phuong
(M+H) phéap phan tich
3.1 2-(5-((3- /@S”O 1 470 2,310
etoxypyridin-2- 4 O Phurong phép C
yl)oxy)pyridin-
3-yl)-N-(3-
metyl-1,1-
dioxidotetrahyd
rothiophen-3-
yl)pyrimidin-5-
carboxamit
3.2 N-(1,3- OH 1 426 1,683
. 22 \_OH
dihydroxy-2- Phuong phap D
metylpropan-2-
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yD-2-(5-((3-

etoxypyridin-2-
yl)oxy)pyridin-
3-yl)pyrimidin-

5-carboxamit

3.3

N-(1,1-
dioxidotetrahyd
rothiophen-3-
yD-2-(5-((3-
etoxypyridin-2-
yl)oxy)pyridin-
3-yl)pyrimidin-

S-carboxamit

456

3,319

Phuong phép E:

3.4

(8)-3-(5-(3-
etoxypyridin-2-
yl)oxy)pyridin-
3-yl)-N-
(tetrahydrofura
n-3-yl)-1,2,4-
triazin-6-

carboxamit

409

2,517

Phuong phap F:

3.5

2-(5-((3-
etoxypyrazin-2-
yl)oxy)pyridin-
3-y1)-N-(1-
hydroxy-2-
metylpropan-2-
yl)pyrimidin-5-

carboxamit

411

2,274

Phuong phap C
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3.6 2-(5-((3- o0 |1 472 2,548

N7
p S\

etoxypyridin-2- Phwong phap F:
yl)oxy)pyridin-
3-yD)-N-(2-
metyl-1-
(metylsulfonyl)
propan-2-
yl)pyrimidin-5-

carboxamit

3.7 (S)-2-(5-((3-(2- /CO 4 4259 2,325
floetoxy)pyridi * ]’_,
n-2-

Phuong phép F:

yl)oxy)pyridin-
3-yl)-N-
(tetrahydrofura
n-3-
yl)pyrimidin-5-

carboxamit

Vi du 4: N-(2-xyanopropan-2-yl)-2-(5-((3-et0xypyridin-2-yl)oxy)pyridin-3-

yl)pyrimidin-5-carboxamit

N 0
|
S e

(@) >

Hop chit duge néu & tiéu dé nay duoc didu ché bang cach st dung phuong phap
chung B v6i cac hop chét trung gian 1 (1,0 g, 1,0 duong lugng) va 2-amino-2-
metylpropionitril (436 mg, 1,1 duong lugng). San pham thd duge tinh ché bing sic ky
nhanh (50-100% etyl axetat trong heptan) va dugc xu ly bang than. Phan can thu dugc
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dugc két tinh lai tir etyl axetat (8 mL) dé thu dugc N-(2-xyanopropan-2-yl)-2-(5-((3-
etoxypyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxamit (1,1g, 92%) dudi dang chat
rin khong mau. 'H NMR (400 MHz, DMSO-de) 6 1,38 (t, 3H), 1,74 (s, 6H), 4,18 (q,
2H), 7,18 (dd, 1H), 7,57 (dd, 1H), 7,69 (dd, 1H), 8,38 (dd, 1H), 8,66 (d, 1H), 9,18 (br. s,
1H), 9,30 (s, 2H), 9,40 (d, 1H). MS (ES+) 405,3 (M+H).

Vi du 5: 2-(5-((3-Et0xypyridin-2-yl)oxy)pyridin-3-yl)-N—(1-hydroxy-2-metylpropan-
2-yl)pyrimidin-5-carboxamit

Hop chét dugc néu ¢ tiéu dé nay duoc didu ché bang cach st dung phuong phép
chung A v6i cidc hop chét trung gian 1 (260 mg, 1,0 duong lugng) va 2-amino-2-
metylpropan-1-ol (103 mg, 1,5 duong lugng). San pham thd dugc tinh ché bang sic ky
nhanh (50-100% etyl axetat trong heptan) va két tinh lai tr etyl axetat: metanol dé thu
dugc  2-(5-((3-Etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(1 -hydroxy-2-metylpropan-2-yl)
pyrimidin-5-carboxamit (236 mg, 75%) dudi dang chit ran khong mau. 'H NMR (400
MHz, DMSO-ds) & 1,33 (s, 6H), 1,38 (t, 3H), 3,55 (d, 2H), 4,18 (q, 2H), 4,83 (t, 1H),
7,18 (dd, Hz, 1H), 7,58 (d, 1H), 7,70 (d, 1H), 8,04 (br. s, 1H), 8,34-8,37 (m, 1H), 8,64 (d,
1H), 9,22 (s, 2H), 9,39 (d, 1H). MS (ES+) 410,3 (M+H).

Béang 3 bao gdbm profin thanh thai qua gan (Clint, app trong HLM) cta vi du 5, ma
da thé hién su cai thién dang ké khi dugc so sanh véi hop chat vi du 19.21 trong
WO02015140658. Mirc do thanh thai giam dang k& nay 16n hon nhiéu so v6i muc tién
luong do su khac biét vé chu trac va cac gia tri DGAT2 ICso ctia vi du 5 va vi du 19.21

cua WO2015140658.
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Bang 3. Cong hiéu DGAT?2 va su thanh thai qua chuyén hoéa trong HLM

Vi du sd Cong thirc DGAT2 | Cling, app
ICso [nM] trong HLM
[pL/phit/mg]
Vidu5 | X o) 14 18
P v N7E)LN></OH
H
NP
P
N

WO02015140658 0 7,9 121
Vidu19.21 N0 NZ N></°H
o

Cic vi du 6a va 6b: (R)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-y1)-N-(3-

(hydroxymetyl)tetrahydrofuran-3-yl)pyrimidin-5-carboxamit va (8)-2-(5-((3-
etoxypyridin-2-yl)oxy)pyridin-3-y1)-N-(3-(hydroxymetyl)tetrahydrofuran-3-

yl)pyrimidin-5-carboxamit

Céc hop chat dugc néu & tiéu dé nay duogc didu ché bang cach st dung phuong
phap chung A véi cdc hop chit trung gian 1 (840 mg, 1 duong luong) va (3-
aminotetrahydrofuran-3-yl)metanol (320 mg, 1,1 duong lugng). San pham thd dugc cho
qua nut silic dioxit dé thu duge raxemat dudi dang chét ran mau vang ma dugc tach bang
phwong phép tinh ché SFC bat d6i: Chiral Tech AD-H 250mm x 4,6mm 5u; déng dong
70% A: cacbon dioxit; pha dong trong 30% B: 0,2% isopropylamin trong isopropanol
(thé tich/thé tich). Luu lugng: 60mL/phut; ap suat nguge = 120 Bar (12 Mpa). Pinh thr

nhét dé rira giai tir cot 12 vi du 6a, va dinh tht hai 14 vi du 6b.
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Chét ddng phan déi anh 1: Thoi gian luu SFC= 9,31 phut. (330 mg) Hop chét nay con
duoc tinh ché thém béng séc ky cdt (metanol trong diclometan) sau do két tinh lai tir
metanol trong etyl axetat dé thu dugc chat ddng phan d6i anh 6a (218 mg, 20%) duéi
dang chit rin khong mau. 'H NMR (400 MHz, CDsOD) § 1,40 (t, 3H), 2,23 (dt, 1H),
2,29 — 2,37 (m, 1H), 3,82 — 3,91 (m, 2H), 3,92 — 3,95 (m, 2H), 3,96 — 4,04 (m, 2H), 4,17
(q, 2H), 7,19 (dd, 1H), 7,52 (dd, 1H), 7,71 (dd, 1H), 8,49 (dd, 1H), 8,52 (d, 1H), 9,22 (s,
2H), 9,41 (d, 1H). MS (ES+) 438,3 (M+H).

Chat ddng phan déi anh 2: Thoi gian lvu SFC= 9,59 phit (300 mg). Hop chat nay con
duoc tinh ché thém bang sic ky cot (metanol trong diclometan) sau d6 két tinh lai tr
metanol trong etyl axetat dé thu duogc chit ddng phan di anh 6b (205 mg, 19%) dudi
dang chit rin khong mau. 'H NMR (400 MHz, CD;0D) & 1,40 (t, 3H), 2,23 (dt, 1H),
2,29 — 2,37 (m, 1H), 3,82 — 3,91 (m, 2H), 3,92 — 3,95 (m, 2H), 3,96 — 4,04 (m, 2H), 4,17
(q, 2H), 7,19 (dd, 1H), 7,52 (dd, 1H), 7,71 (dd, 1H), 8,49 (dd, 1H), 8,52 (d, 1H), 9,22 (s,
2H), 9,41 (d, 1H).MS (ES+) 438,3 (M+H).

Vi du 7: 3-{5-[(3-etoxypyridin-2-yl)oxy]pyridin-3-yl}-N-(1-hydroxy-2-metylpropan-

2-yl)-1,2,4-triazin-6-carboxamit

N @)
/\OJQ” S
N

Hop chat dugc néu & tiéu d& nay dugc didu ché bang cach str dung quy trinh chung
A bing cach sir dung cac hop chét trung gian 2 (15 mg, 0,04 mmol) va 2-amino-2-metyl-
1-propanol (4,73 mg, 0,053 mmol). San pham thé duoc tinh ché bang HPLC diéu ché pha
dao dé tao ra hop chit néu & dé muc nay (2,8 mg, 16%) dudi dang chét rin mau vang
nhat. '"H NMR (400 MHz, CD;0D) § 1,40 (t, 3H), 1,47 (s, 6H), 3,70 (s, 2H), 4,16 (q,
2H), 7,20 (dd, 1H), 7,53 (dd, 1H), 7,71 (dd, 1H), 8,56-8,58 (m, 1H), 8,61 (d, 1H), 9,32
(s, 1H), 9,48 (d, 1H). MS (ES+) 411,0 (M+H).
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Vi du 8: (5)-2-(5-((3-Etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-

3-yl)pyrimidin-5-carboxamit

Buéce 1: 3-Etoxy-5-flopyridin-1-oxit

Xesi cacbonat (21,6 g, 3,0 duong lugng) duge bd sung vao dung dich 5-flo-3-
pyridinol (25 g, 1,0 duong lugng) va etyl iodua (3,8 g, 1,1 duong lugng). Phan tmg dugc
khudy & nhiét do trong phong trong 16 gid. Hdn hop duge loc va dugc cd dé thu duoc 3-
etoxy-5-flopyridin (3,1 g, 100%) dudi dang diu mau vang dugc sir dung ma khong can
tinh ché thém. Axit m-cloperoxybenzoic (5,7g, 1,5 duong luong) dugc bd sung vao dung
dich 3-etoxy-5-flopyridin (3,1g, 1,0 duong lugng) trong diclometan (50 mL). Phan tng
duoc khudy ¢ nhiét do trong phong trong 16 gio. Phan tmg duoc tinh ché truc tiép bang
sic ky nhanh (gradien: 0-5% metanol trong diclometan) dé thu dugc 3-etoxy-5-
flopyridin-1-oxit (3,30 g, 95%) dudi dang chét rin mau tring. '"H NMR (400 MHz,
CDs0D) 6 1,40 (t, 3H), 4,14 (q, 2H), 7,20 (dt, 1H), 7,96-7,98 (m, 1H), 8,04-8,08 (m, 1H).

Budce 2: 2-((5-Bromopyridin-3-yl)oxy)-3-etoxy-5-flopyridin

Diisopropyletylamin (3,08 g, 3,8 duong luong) dugc bd sung vao dung dich 3-
etoxy-5-flopyridin-1-oxit (1,0 g, 1,0 duong lugng) va bromotripyrolidinophosphoni
hexaflophosphat (3,86 g, 1,3 dwong luwong) trong tetrahydrofuran (60 mL) & 0 °C. Hon
hop duoc khudy & nhiét do trong phong trong 16 gid. Phan tmg dugc lam ngling bang
nuée (150 mL) va duoc chiét bing etyl axetat (3x50 mL). Céc chit hitu co duge két hop
dugc rira bang nude mudi (100 mL), duge 1am kho bing natri sulfat, va duoc ¢d. Nguyén
liéu thé duoc tinh ché bing sic ky nhanh (gradien: 4-24% etyl axetat trong ete dau mo)
dé tao ra 2-((5-bromopyridin-3-yl)oxy)-3-etoxy-5-flopyridin (200 mg, 10%) duéi dang
chét rdn mau tring. '"H NMR (400 MHz, CDCI3) & 1,48 (t, 3H), 4,12 (q, 2H), 7,04 (dd,
1H), 7,56-7,59 (m, 1H), 7,66-7,67 (m, 1H), 8,41-8,42 (m, 1H), 8,48-8,50 (m, 1H).
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Buée 3: Etyl 2-(5-((3-etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-

carboxylat

Bis(pinacolato)dibo (243 mg, 1,2 dwong lugng), kali axetat (235 mg, 3,0 duong
luong), va  phtc hop [1,1'-Bis(diphenylphosphino) feroxen] diclopaladi () véi
diclometan (29 mg, 0,05 duong luong) duoc bd sung vao dung dich 2-((5-bromopyridin-
3-yl)oxy)-3-etoxy-5-flopyridin (250 mg, 1,0 duong lugng) trong dioxan (5 mL) & nhiét
do trong phong. Phan img dugc khudy & 100 °C trong 2 gid va sau d6 dugce lam ngudi
xubng nhiét do trong phong. Hon hop phén Gng dugc pha lodng bang etyl axetat (60 mL)
va duoc loc qua xelit. Dich loc dugc cd dén phan can sau d6 dugc pha lodng bang dioxan
(5 mL) va nude (1 mL). Phirc hop Etyl 2-cloropyrimidin-5-carboxylat (164 mg, 1,1
duong luong), [1,1'-Bis(diphenylphosphino) feroxen] diclopaladi (II) v6i diclometan (18
mg, 0,03 duong lugng), va kali cacbonat (166 mg, 1,5 duong luong) duge bd sung vao
hdn hop phan tng va thé huyén phu tao thanh dugc khudy ¢ 80 °C trong 2 gio sau do dé
yén & nhiét do trong phong trong 4 ngay. Phan ung dugc phan bb gitta etyl axetat (30
mL) va nude (50 mL) va dugce chiét bang etyl axetat (2x30 mL). L6p hitu co dugce tach,
duogc rua béng nuée mudi (50 mL), dugc lam kho béng natri sulfat, loc, va cd dé tao ra
nguyén liéu thd ma dugc tinh ché bang TLC diéu ché (5:1 ete dau mo: etyl axetat) dé thu
dugc etyl 2—(5-((3-etoxy-S-ﬂopyridin-2-yl)oxy)pyridin—3-yl)pyrimidin-5-carboxylat (50
mg, 16%). MS (ES+) 385,0 (M+H).

Buéc 4: Axit  2-(5-((3-Etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-

carboxylic

Natri hydroxit (0,20 mL, 3,0 duong lugng, 2M) duoc bd sung vao etyl 2-(5-((3-
etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylat (50 mg, 1,0 duong
lugng) trong etanol (10 mL). Hon hop phan tmg dugc khudy & 25 °C trong 16 gid. Dung
dich dugc pha loang bang nudc (50 mL) va dugc chiét bang etyl axetat (3x30 mL). Lép
nuée duge axit hoa bang axit clohydric (2N) dén d6 pH=3. Dung dich duoc chiét bang
etyl axetat (15 mL), dugc lam kho bang natri sulfat, va duge cd dé thu duoc axit 2-(5-((3-
etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylic (25 mg, 54%) dudi
dang chat rin mau vang. MS (ES+) 357,0 (M+H).
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Bude 5: (S)-2-(5-((3-Etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-

3-yD)pyrimidin-5-carboxamit

Hop chit dugc néu & tiéu dé nay duogc didu ché theo quy trinh chung A bang céch
st dung axit 2-(5-((3-etoxy-5-flopyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-carboxylic
(25 mg, 1,0 dwong lugng) va (S)-tetrahydrofuran-3-amin (18,3 mg, 3,0 duong luong).
Neuyén liéu thd duge tinh ché bing HPLC didu ché dé thu dugc (S)-2-(5-((3-etoxy-5-
ﬂopyridin-2-yl)0xy)pyridin-3-yl)-N—(tetrahydrofuran—3-yl)pyrimidin—5-carboxamit (20
mg, 67%) du6i dang chét rin mau trdng. 'H NMR (400 MHz, DMSO-d6) & 1,38 (t, 3H),
1,87 — 2,00 (m, 1H), 2,14 — 2,28 (m, 1H), 3,65 (dd, 1H), 3,70 — 3,79 (m, 1H), 3,83 — 3,94
(m, 2H), 4,21 (q, 2H), 4,46 — 4,56 (m, 1H), 7,65 — 7,74 (m, 2H), 8,37 (dd, 1H), 8,65 (d,
1H), 8,98 (d, 1H), 9,29 (s, 2H), 9,40 (d, 1H). MS (ES+) 425,9 (M+H).

DU LIEU DUCC LY

Céc quy trinh sau ddy c6 thé duoc thay ddi boi ngudi c6 hiéu biét trung binh vé

linh vuc nay.
Tao cAu tric DGAT2 nguoi (hDGAT2)

CAu tric hDGAT?2 duoc tao ra véi dudi FLAG tan ciing bang N (octapeptit véi
trinh tu axit amin AspTyrLysAspAspAspAspLys). Péi v6i cAu tric hDGAT2 dugc gin
duoi FLAG, cADN ctia hDGAT?2 dugc tdng hop theo céch thong thudng & Genscript va
tach dong vao vecto pFastBacl (Invitrogen) bang cich st dung cdc enzym gidi han
BamHI/Xhol dé tao ra cAu trac pFastBacl-FLAG-hDGAT2 dugc gén dudi FLAG tan
cing bang N (c4c axit amin 1-388). CAu trac nay duge xac nhin bang cach giai trinh tu

theo ca hai chiéu.
Biéu hién DGAT?2 va chudn bi phan doan mang cia DGAT2

Baculovirut tai tb hop ddi voi hDGAT?2 dudi FLAG dugc tao ra trong cac té bao
con tring SF9 bang cach st dung hé biéu hién Bac-to-Bac baculovirut (Invitrogen) theo
quy trinh cta nha san xuét. Dé bidu hién hDGAT?2, céc t€ bao SF9 (20 L) duge nudi trong
mdi truong SOOI duge nhiém hDGAT?2 baculovirut & lidu gay nhiém la 1 trong tui tao
song Wave Bioreactor System 20/50P (GE Healthcare). Sau khi lay nhiém trong 40 gio,

cac té bao dugc thu hoach bang cach ly tdm & 5.000 x g. cac vién té bao dugc rira bang
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céch tao huyén phu trong nuéc mudi dém phosphat (phosphat buffered saline PBS) va
duoc thu gom bang cach ly tim & 5.000 x g. Hb té bao dugc dong lanh nhanh trong N
long va duoc luu giit & -80 °C cho dén khi cAn. Tat ca céc thao tic déu thuc hién & nhiét
dd dudi 4 °C trir khi duge Iuu y khac. Céac té bao duoc tao huyén pht lai trong dung dich
dém phan giai (Tris-HCl 50 mM, d6 pH=8,0, sucroza 250 mM) chua axit
etylendiamintetraaxetic 1mM (EDTA) va hdn hop chét trc ché proteaza hoan chinh
(Roche Diagnostics) ¢ ty 1€ 3 ml chét dém cho mdi 1 g hd té bao. Céc té bao duoc phan
giai bang dung cu ddng héa dounce. Manh té bao duoc 14y ra bang cach ly tam & 1.000 x
g trong 20 phut, va dich ndi duge ly tAm & 100.000 x g trong 1 gid. Phén ling thu dugc
duoc rira ba 14n bang cach nap day bng siéu ly tim bang PBS lanh bang truGe khi gan.
Phén ling di rtra duge tao huyén phu lai bang cach khudy nhe trong 1 gi¢ trong dung
dich dém phén gidi chta 8§ mM 3-[(3-cholamidopropyl)dimetylamonio]-1-
propanesulfonat (CHAPS) véi ty 18 1 mL dém trén 1 g hd té bao ban dau va ly tim lai &
100.000 x g trong 1 gio. Dich ndi duge chia thanh cic phin phan udc, duge lam dong

lanh nhanh trong N> 16ng, va dugc luu gilt ¢ -80 °C cho dén khi sir dung.

Thit nghiém DGAT?2 In Vitro va xé4c dinh gid tri ICso cua chét e chd DGAT?2

Dé xac dinh cac gia tri ICso, cac phan tmg duoc tién hanh trong dia Polyplates mau
tring 384 10 (Perkin Elmer) trong tbng thé tich 20 pL. B sung 5 uL huyét thanh bo
0,04% (BSA) (khong chira axit béo, Sigma Aldrich) duge vao 1 pL hop chit dugc hoa
tan trong 100% DMSO va dugc dua vao ddy ctia mdi 1, va hon hop duge i & nhiét do
trong phong trong 15 phit. Cac phan doan mang hDGAT2 duoc pha lodng trong Hepes-
NaOH 100 mM, do pH=7,4, MgCl, 20 mM chtra metyl arachidonyl flophosphonat 200
nM (Cayman Chemical; dugc 1am kho tir dung dich gbc etyl axetat trong Khi argon va
duoc pha loang trong DMSO duéi dang gbe 5 mM). 10 puL dung dich hoat dong enzym
nay duge b sung vao cac dia va duge 1 lién tuc trong 2 gi¢ ¢ nhiét do6 trong phong. Céac
phan tng DGAT2 duogc khoi mao bing cach bd sung 4 pL co chat chira 30 uM [1-
14C]decanoyl-CoA (dugc tong hop theo cach thong thuong boi Perkin Elmer, 50
mCi/mmol) va 1,2-didecanoyl-sn-glyxerol 125 uM (Avanti Polar Lipids) dugc hoa tan
trong axeton 12,5%. Hon hop phén ung dwoc G ¢ nhiét do trong phong trong 40 phit va
cac phan ung dugc ngung bang cach bd sung SuL H3PO4 1%. Sau khi bd sung 45 pL
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MicroScint-E (Perkin-Elmer), cac dia dugc day kin bang nip Top Seal-A (Perkin-Elmer)
va tach pha co chét va san phim bing may lic quy dao vi dia HT-91100 (Big Bear
Automation, Santa Clara, CA). Cac dia dugc ly tdm ¢ 2.000 x g trong 1 phit trong thiét
bi ly tim Allegra 6R (Beckman Coulter) va sau d6 day kin lai bang nip méi truée khi doc
trong may dém nhip nhay 1450 Microbeta Wallac Trilux (Perkin Elmer). Hoat tinh
DGAT2 dugc xac dinh béng cich dinh lugng san phém dugc tao ra

[1*C]tridecanoylglyxerol trong pha hitu co bén trén.

Hoat tinh nén thu duoc bing cach s dung 50 uM (R)-1-(2-((S)-1-(4-Chloro-1H-
pyrazol-1-yl)etyl)-3 H-imidazo[4,5-b]pyridin-5-yl)piperidin-3-yl)(pyrolidin-1-yl)metanon
(WO 2013150416, vi du 196-A) d& trc ché hoan toan DGAT2 dugc trir di tir tit ca cac
phan tng. Céc chét (e ché dugc thir nghiém tr muod1 mot néng dd khac nhau dé tao ra
céc gia tri ICso cho mdi hop chit. Mudi mot ndng do chit te ché dugc st dung thuong
bao gdm 50, 15,8, 5, 1,58, 0,50, 0,16, 0,05, 0,016, 0,005, 0,0016, va 0,0005 pM. Dir liéu
duoc lap dd thi dudi dang ty 1& ph?m tram wc ché theo néng do chét e ché va khép voi
phuong trinh, y = 100/[1 + (x/ICs0)], trong d6 ICso 12 ndng do chét rc ché & mirc df e

ché 50% va z 1a @6 doc Hill (dd doc cua duong cong & diém udn cudi).

Bang 4 duéi diy dua ra cac gia tri ICso ctia cac hop chét vi du trong trc ché DGAT? theo
thir nghiém dugc md ta trén day. Cac két qua dugc thong bao dudi dang gid tri ICso trung

binh hinh hoc.

Bang 4. Cac gia tri ICso cua cac hop chét Vi du trong viéc tc ché DGAT2

Vi du s ICso DGAT2 [nM]

1 17,2

2 200
3.1 13,5
3.2 83,6
3.3 196
3.4 181
3.5 238
3.6 35,4
3.7 66,5
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4 7.4

5 14,0
6a 20,9
6b 23,2
7 83,0
8 3,7

Xac dinh gia tri ICso ctia céc chat tc ché DGAT?2 trong t€ bao gan ngudi

Dé danh gia hiéu qué cta cac chét trc ché DGAT? trén co s& té bao, cac té bao gan
ngudi dugc bao quan lanh dong (Lot NON va EBS, Celsis, Chicago, IL) dugc lam tan
bing va trai dia trén cac dia loai I phii colagen theo hudng dAn cta nha san xuét. Sau giai
doan phuc hdi qua dém kéo dai 24 gio, cac té bao dugc dé mot 16p moi truong chira 250
ng/ml Matrigel (BD Biosciences, San Jose, CA) 1én trén. Ngay tiép theo, mdi truong
dugc hat ra va thay bang mdi truong Williams E khong chira huyét thanh (Life
Technologies, Grand Island, NY) chta 400 uM natri dodecanoat (Sigma-Aldrich, St.
Louis, MO). Bén muoi lim phit sau, chat (tc ché DGATI1 chon loc (vi du 3,
W02009016462, duge didu ché dudi dang dung dich gbe 100X trong 25% DMSO, 75%
mdi truong Williams E) duoc bd sung vao dén ndng d6 mong mubn (3 pM) ma tc ché
hoan toan hoat tinh DGAT1 néi sinh. Sau dé céc chét tc ché DGAT2 duge b sung dén
nong do mong mudn cudi cing. Sau khi U trude 15 phit, 0,2 pCi [1,3-1*C]-glyxerol
(American Radio Chemicals, St. Louis, MO) dugc bd sung vao ting 16 sau d6 u trong 3
gio. O thoi diém nay, mdi truong duoc loai bo, cac té bao dugc rra sach mot lan b.%mg
PBS va sau d6 duoc phéan gidi trong rugu isopropylic: tetrahydrofuran (9:1) trude khi ly
tam & toc d6 3000 vong/phit trong 5 phit. Cac lipit dugc danh diu phong xa dugc phén
giai bang céach st dung hé 2 dung mdi bang phuong phép sic ky 16p méng v6i dung moi
1 chua etyl axetat: rwou isopropylic: cloroform: metanol: kali clorua 0,25% trong nudc
(100:100:100:40,2:36,1, thé tich/thé tich/thé tich/thé tich) va dung mdi 2 chira hexan:
dietyl ete: axit axetic (70:27:3, thé tich/thé tich/thé tich)). Cac dia TLC dugc hién trong
dung mdi 1 mot phan ba chiéu cao dia, dia nay duogc lam kho bang nito va sau d6 dugc
hién 1én trén dinh dia. Sau khi tach, céc lipit dugc danh ddu phéng xa dugc hién hinh

bing hé théng Molecular Dynamics PhosphorImager. Céac ndng dd trc ché ban ti da (gia
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tri ICs0) dugc xé&c dinh bing cach st dung phan mém GraphPad Prism (GraphPad
Software, Inc., La Jolla, CA) st dung ham Hill véi cac dudng co ban ¢d dinh = 0 (déi
chting chit din thudc) do déec Hill = 1.

Trong mo hinh nay, vi du 1 thé hién gié tri ICso trung binh hinh hoc la 2,8 nM (N=10).

Hiéu qua in vivo cua cac chét (rc ché DGAT2 dbi véi miec triglyxerit trong huyét tuong

va gan

Mo hinh ché d6 an kiéu phuong tdy trén chudt duge st dung dé dénh gia hiéu qua
trong thoi gian dai cia viéc diéu tri bang chi tc chéd DGAT?2 lén viéc san xut triglyxerit
trong huyét twong va ham luong triglyxerit trong gan. Cac chudt Sprague-Dawley duc
duoc nhét trong cac diéu kién phong thi nghiém chudn voi chu ky 12 gid sang, 12 gid t6i
(dén bat lac 06:00). Hai tudn truée khi bat du nghién ctu, chud dugc an ché d6 an nhiéu
chét béo, nhidu cholesterol (D12079b, Research Diets, New Brunswick, NJ). Ché d6 an
nay cung cip khoang 43% kilocalo tir hydrat cacbon va khoang 41% kilocalo tir chét béo.
Céac chat tc ché DGAT?2 duge ding qua dudng miéng dudi dang dung dich (thé tich lidu
10 mL/kg) trong 0,5% HPMCAS-HF va 0,015% SLS trong nudc khir ion, do pH=8,5
(metylxenluloza va hydroxytoluen butyl héa thu dugc ti Sigma-Aldrich, St. Louis,
MO). bong vat duoc didu tri bang chat dan chi duogc nhian dung dich nudc 0,5%
HPMCAS-HF va 0,015% SLS trong nu¢c khur ion, do pH=8,5. Cac chét Grc ché DGAT2
dugc dung qua dudng miéng hai 1an mdi ngay trong 7 ngay luc 08:00 va 16:00 & ndng do
1, 3, 10, 30 va 90 mg/kg. Vao ngay 8, tAt ca dong vat bi bo doi luc 06:00, duge dung theo
lidu chat din hodc cac chit Gc ché DGAT2 lac 10:00 va bi giét 2 gio' sau khi ding theo
lidu. Chuodt bi giét bang cach lam ngat bang cacbon dioxit va mau dugc thu gom qua tinh
mach dudi bén. Muc TG huyét twong dugc x4c dinh bang céach st dung may phén tich
Roche Hitachi Chemistry theo huéng dan cua nha san xudt (Roche Diagnostics
Corporation, Indianapolis, IN) va dit li¢u dugc phén tich bing cach st dung GraphPad
Prism (GraphPad Software, Inc., La Jolla, CA). Thu gom mAu gan dé xac dinh ham lugng
triglyxerit gan duoc cét tai thoi diém giét, duge dong lanh ngay trong nito 1ong, va duge
gitt & nhiét do -80 "C cho dén khi phan tich. Dé danh gia mic triglyxerit trong mo 14t cét
gan dugc cudn trong mang nhom dugc nghién bing bua, trén khdi nhdm néng trong bon

nito 1ong. Viéc nghién md gan tao ra bot ddng nhét. Chat dém ddng nhét, Tris do pH=7.4,
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98,9 ml NaCl 0,9% va 100 microlit Triton X 100, dugc trdn trén dia khuéy trong 10 phut
truée khi st dung. Mau ning khoang 100 mg md gan ddng nhat duge can va dit vao éng
Lysing Matrix D (MP Biomedicals, Cat #6913-100) v6i 1 mL chit dém ddng nhit. Sau
d6 tit ca cac mau déu duoc dit vao FastPrep FP120 (MP Biomedicals, Cat #6001-120)
trong 2 phut cho dén khi mo duoc ddng nhit thuc su. Sau do tAt ca cac mau dugc quay
tron trong 30 gidy ¢ 10.000 g, dé lam sach bot tir qué trinh dong nhét. 50 microlit miu
dugc chuyén sang dia tron vo tring véi 450 microlit nude mudi dém phosphat Dulbeccos
(DPBS) dé tao ra o pha loang 1:10. Khi tao huyén phu lai mau méi, tat ca cac mau dugc
chuyén sang 6ng 14y mau cia thiét bi phan tich 1am sang Siemens Advia XPT. Thu
nghiém triglyxerit duoc thuc hién thong qua viéc hép thu va thong bao dudi dang
milligam cho mdi dexilit. Sau do6 triglyxerit dugc chudn hoa cho mdi gam md trong

Microsoft Excel.

Céac Fig. 3 va 4 tom tit hidu qua cua viéc dung qua dudng miéng voi hop chat vi
du 1 1én muc triglyxerit trong huyét twong va trong gan & chudt Sprague Dawley dugc an
ché do an kiéu phuong tay bing cach phuong phap duge md ta ¢ trén. Dir liu la do léch
chuén trung binh + tir 8 dong vat. Su khac biét gitta cac gid tri trung binh cua nhom so
v6i chét din duge thuc hién bing kiém dinh ANOVA 1 bén sau d6 1a kiém dinh nhiéu so
sanh Dunnett **p<0,01, ****p<0,0001.

Trong don sang ché nay, cac cdng bo khac nhau dugc vién dan. Toan bd ndi dung

cia cac cong bd nay dugc ket hgp vao day bang cach vién dan cho tat ca cac muc dich.

Sé& 1a 0 rang vGi nguoi ¢o hiéu biét trung binh trong linh vuc rang céc cai bién va
cac thay doi khac nhau c6 thé dugc tao ra d6i voi sang ché ma khong 1éch khai tinh thin
hodc pham vi cua sang ché. Cac phuong 4n khéc theo sang ché s& 16 rang voi ngudi ¢d
hiéu biét trung binh v& linh vuc nay thong qua viéc xem xét ban mo ta va thuc hanh sang
ché duogc boc 10 & ddy. Dy dinh réng ban md ta va cac vi du duoc xem la chi nham muc
dich minh hoa, v4i pham vi va tinh than thuc su cla sang ché duoc chi ra b%lng cac yéu

ciu bao hd sau day.

-81-



33929

YEU CAU BAO HQ

1. Hop chét c¢6 cong thic (I):

trong do:

mdi nhém D! va D? doc 14p 1a N hodc CH;

R! 1a H, hodc (C1-Ca)alkyl tity ¥ duoc thé bing mot hogc hai phan tir thé, mdi phan tir
thé doc 1ap duoc chon tur flo va (C3-Cs)xycloalkyl;

R? 1a H hoic flo;
R5
O
0 o
VD ‘)J\:)S‘(‘) X
R31a, 'R* | N R4 hosic 7 R*;

R*1a H, xyano, hodc (C1-Cy)alkyl tily y dugc thé bing mot hodc hai phan tir thé, mdi
phén tir thé doc 1ap duge chon tir —OH va -S(0)RS;

R’ 1a H hoidc -OH; va
R® 1a (C1-C4)alkyl; hodc mubi duge dung cua no.

2. Hop chit theo diém 1, trong d6 hop chit nay c6 cong thir (Ia):

-82-



33929

R2
® i
3
N 2 N7j/lLN'R
!
@) | N \N H
Z
N
(Ia)
hodc mudi dugc dung cla no.
\ 0
3. Hop chat theo diém 1 hodc mudi dugc dung ctia né, trong do R 1a MR
RS
4. Hop chét theo diém 1 hodc mudi duge dung cta nd, trong d6 R* 1a \’>~2R4.
5. Hop chét theo diém 3 hodc mubdi dugc dung ctia né, trong d6 R! 1a metyl.
6. Hop chét theo diém 4 hodc mudi dugc dung ctia no, trong d6 R' 12 metyl.
7. Hop chét theo diém 6 hoic mudi duoc dung ctia né, trong d6 R* 1a H,-CH,OH,
hodc xyano.
8. Hop chit dugc chon tir nhém bao gém:

(S)-2-(5-((3-Etoxy-S-ﬂopyridin-2-yl)oxy)pyridin-3—yl)-N-(tetrahydrofuran-3-
yl)pyrimidin-5-carboxamit;

N-(2-xyanopropan-2-yl)-2-(5 -((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)pyrimidin-5-
carboxamit;

2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(3-metyl-1,1-
dioxidotetrahydrothiophen-3-yl)pyrimidin-5-carboxamit;

2-(5-((3-etoxypyridin-2-yl)oxy)pyridin—3-yl)-N-(1-hydroxy-2-metylpropan-2-
yl)pyrimidin-5-carboxamit;

(8)-2-(5 —((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N—(tetrahydrofuran-3-yl)pyrimidin-
5-carboxamit;

(S)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-y1)-N-(3-
(hydroxymetyl)tetrahydrofuran-3-yl)pyrimidin-5-carboxamit;
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(R)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(3-
(hydroxymetyl)tetrahydrofuran-3-yl)pyrimidin-5-carboxamit;
2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(2-metyl-1-(metylsulfonyl)propan-2-
yl)pyrimidin-5-carboxamit;
(8)-2-(5-((3-(2-floetoxy)pyridin-2-yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-3-
yl)pyrimidin-5-carboxamit;
3-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-y1)-N-(1-hydroxy-2-metylpropan-2-yl)-
1,2,4-triazin-6-carboxamit;
N-(1,3-dihydroxy-2-metylpropan-2-yl)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-
yl)pyrimidin-5-carboxamit;
(S)-3-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-3-yl)-1,2,4-
triazin-6-carboxamit;
N-(1,1-dioxidotetrahydrothiophen-3-yl)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-
yl)pyrimidin-5-carboxamit;
(R)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-3-yl)pyrimidin-
5-carboxamit; hodc
2-(5-((3-etoxypyrazin-2-yl)oxy)pyridin-3-yl)-N-(1-hydroxy-2-metylpropan-2-
yl)pyrimidin-5-carboxamit;
hodc mudi duge dung clia no.
9. Hop chit dugc chon tir nhém bao gbm:
(R)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(3-
(hydroxymetyl)tetrahydrofuran-3-yl)pyrimidin-5-carboxamit;(S)-2-(5 -((3-etoxypyridin-2-
yl)oxy)pyridin-3-yl)-N-(tetrahydrofuran-3-yl)pyrimidin-5-carboxamit; hodc
(8)-2-(5-((3-etoxypyridin-2-yl)oxy)pyridin-3-yl)-N-(3-
(hydroxymetyl)tetrahydrofuran-3-yl)pyrimidin-5-carboxamit, hodc mudi dugc dung cla
no.

10.  Hop chét c6 cong thic:
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X N
P
N
hodc mubi duge dung ciia nod.
11. Duoc phém chtra hop chét theo diém 1 hoic mudi dugc dung cta hop chét nay,

c6 mit véi luong hiru hiéu diéu tri, két hop véi it nhit mot ta duge duge dung.

12. Dugc pham theo diém 11, trong d6 dugc phdm nay con chua it nhit mot duoc
chét bd sung duge chon tir nhém bao gdm chat chdng viém, chét chéng dai thao duong,
va chit didu chinh lugng cholesterol/lipit.

13. Dugc phim theo diém 12, trong d6 dugc chét b sung dugc chon tir nhém bao
gdm chit tc ché axetyl-CoA carboxylaza-(ACC), chit wc ché diaxylglyxerol O-
axyltransferaza 1 (DGAT-1), chéat wc ché monoaxylglyxerol O-axyltransferaza, chét trc
ché phosphodiesteraza (PDE)-10, chit hoat héa AMPK, sulfonylure, meglitinit, chét tc
ché a-amylaza, chét &rc ché a-glucosit hydrolaza, chét e ché a-glucosidaza, chét cha van
PPARY, chit chi vin PPAR a/y, biguanide, chét didu bién peptit gidng glucagon 1 (GLP-
1), liraglutide, albiglutide, exenatide, albiglutide, lixisenatide, dulaglutide, semaglutide,
chét e ché protein tyrosin phosphataza-1B (PTP-1B), chit hoat hoa SIRT-1, chét rc ché
dipeptidyl peptideaza IV (DPP-IV), chét kich thich tiét insulin, chit trc ché oxy hoéa axit
béo, chat dbi khang A2, chét e ché c-jun kinaza tan cung la amino (JNK), chét hoat hoa
glucokinaza (GKa), insulin, chét gia insulin, chét e ché glycogen phosphorylaza, chét
chii van thu thd VPAC2, chét trc ché SGLT2, chét diéu bién thy thé glucagon, chat diéu
bién GPR119, din xuit hodc chit twong tu FGF21, chit didu bién thu thé TGRS, chét
didu bién thu thd GPBARI, chét chii vin GPR40, chét dicu bién GPR120, chat hoat hoa
thu thé axit nicotinic 4i luc cao (HM74A), chét trc ché SGLT1, chét uc ché hodc chét didu
bién enzym carnitin palmitoyl transferaza, chét e ché fructoza 1,6-diphosphataza, chit
trc ché aldoza reductaza, chét e ché thu thé mineralocorticoit, chat tc ché TORC2, chét
trc ché CCR2 va/hoic CCRS, chit e ché céac dang tuong déng PKC (vi du PKCa,
PKCB, PKCy), chit e ché synthetaza ciia axit béo, chit (¢ ché serin palmitoyl
transferaza, chat didu bién GPR81, GPR39, GPR43, GPR41, GPR105, Kv1.3, protein
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lién két retinol 4, thu thé glucocorticoit, thu thé somatostain, chit e ché hoic chat diéu
bién PDHK2 hoic PDHKA4, chat tc ché MAP4K4, chét didu bién ho IL1 bao gdm chét trc
ché L. 1beta, HMG-CoA reductaza, chét (e ché squalen synthetaza, fibrat, chét co 1ap axit
mat, chét trc ché ACAT, chét ttc ché MTP, chét (e ché lipooxygenaza, chét wrc ché hép
thu choesterol, chét didu bién PCSKO, chét trc ché protein van chuyén cholesteryl este va
chét didu bién RXRalpha.

14. Duoc phém theo diém 11, trong d6 duoc phém nay con chua it nhit mot duoc
chét bd sung duogc chon tir nhém bao gdm xysteamin hogc mudi duoc dung cta né,
xystamin hodc mudi duge dung cua no, chét chéng oxy hoa, lexitin, vitamin B téng hop,
ché phém mudi mat, chét dbi khéng cua thu thé Cannabinoit-1 (CB1), chét chu van nguoc
ctia thu thé Cannabinoit-1 (CB1), chét didu hoa hoat tinh thu thé duge hoat héa bdi chét
ting sinh peroxisom, hop chét benzothiazepin hodc benzothiepin, chu truc d6i nghia ARN
dé rc ché protein tyrosin phosphataza PTPRU, piperidin dugc thé duoc lién két véi
nguyén tir khac loai va dAn xuét cta no, ddn xuit azaxyclopentan c6 kha nang tc ché
stearoyl-coenzym alpha delta-9 desaturaza, hop chét axylamit c6 hoat tinh kich thich tiét
hoic cam Ung hoat tinh cta adiponectin, hop chit amoni bac bdn, Glatiramer axetat,
pentraxin protein, chét ttc ché HMG-CoA reductaza, n-axetyl xystein, hop chét isoflavon,

chét khang sinh vong 16n, chét tc ché galectin, khang thé, hodc td hop bat ky ctia chiing.

15.  Hop chit & dang tinh thé, trong d6 hop chét nay dugc thé hién béi cong thirc:

hodc mudi duoc dung cua no.
16. Hop chét theo diém 15, trong d6 hop chit & dang tinh thé nay c6 mau nhiéu xa bot tia
X bao gdm cac gia tri do duge & goc 2-theta la (birc xa CuKa, chiu dai budc song bang
1,54056 A)5,3+0,2,7,7£0,2,va15,4+0,2.
17. Hop chét theo diém 15, trong d6 hop chét & dang tinh thé nay c6 mau nhiéu xa bdt tia
X bao gdm céc gia tri do dugc & goc 2-theta la (btrc xa CuKa, chiu dai budc song bang

1, 54056A) 6,5 +0,2,9,3+0,2, va 13,6 £0,2.
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FIG. 1
Mau PXRD cla tinh thé dang 1 clia hop chét vi du 1
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FIG. 2

Mau PXRD cla tinh thé dang 2 ctia hop chat vi du 1
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FIG. 3

Higdu qua clia hop chat vi du 1 [én Triglyxerit trong huyét twong &

3009  chudt Sprague-Dawley duwoc &n ch& d6 &n phuong Tay
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