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trong d6 R!' va R? la nhu duwgc mo ta trong phén mo ta, va duoc pham chira hop chat
nay. Cac hop chat nay la hiru hi¢u dé 1am chat diéu bién thu thé prostaglandin, déc biét
nhit 13 chit diéu bién thy thé prostaglandin D,, trong diéu tri cac bénh va rdi loan khac
nhau qua trung gian prostaglandin. Cac hop chat nay ciing hiru hiéu dé bao ché thudc dé
phong ngtra va/hodc diéu trj cac bénh va rdi loan nay.
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Linh vyce k§ thuit dwoc dé cap

Sang ché dé cap dén hop chit axit azaindol axetic c6 cong thirc (I) va dugc
phim chita céc hop chét nay. Cac hop chét nay duoc st dung lam chét diéu bién thu
thé prostaglandin, ddc bit nhét 1 chét didu bién thu thé prostaglandin D, (“thu thé
DP”), trong didu tri cac bénh va rdi loan khic nhau qua trung gian prostaglandin. Cu
thé, cac hop chét nay co thé duoc s dung mot minh hodc st dung trong duoc phém
dé diéu trj cac bénh/réi loan di ing/tu mién ca man tinh va cép tinh nhu hen, hen do
di tmg, hen ua eosin, hen ngng, viém miii, viém mii di irmg, phu mach, di tng voi
noc doc ciia con trung, di Ung thudc, viém xoang di ung, viém than di ing, viém
mang két di img, viém da di ung do di truyén, hen phé quan, di Gmg thyc pham, rbi
loan té bao bon toan than, sbc man cam, may day, eczema, viém loét rudt két, bénh
phéi tic nghé&n man tinh (COPD), bénh rudt viém va viém khép dang thép; bénh lién
quan dén té bao ua eosin bao gdm ching viém mach nhd gidng hoi ching Churg-
Strauss, bénh u hat Wegener, viém da vi mach (va céc tap hop con déc hidu td chirc
vi mach), hoi chung tang bach cAu ua eosin nhu viém phdi ua eosin, viém thuc quan
wa eosin, viém thuc quan trao ngugc, viém mang trong tim wa eosin (viém mang
trong tim Loeffler), hoi ching dau co va eosin, viém bao co uwa eosin, viém nang
16ng dang mii ua eosin (bénh Ofuji's), loét ua eosin, ting san mach bach huyét véi
bach ciu wa eosin (angiolymphoid hyperplasia with eosinophilia - ALHE), viém m6
té bao ua eosin (hdi ching Wells), bénh bach ciu ua eosin man tinh va hdi ching
DRESS (hoi ching phat ban do thubc vé6i ting bach cAu ua eosin va nhitng hoi
ching toan thén); va cac bénh lién quan dén ua bazo, bao gdbm bénh bach cau ua

bazo va ching tang bach ciu ua bazo.
Tinh trang ky thuat cia sang ché

Pé dap ung véi su tiép xtic di (mg nguyén trong cac tinh trang bénh di Ung,
cic té bao bon dugc hoat hoa va giai phéng cac chét trung gian nhu histamin,

thromboxan A2 (TxA2), xysteinyl leukotrien (CysLTs) va prostaglandin D> (PGD»).
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Céc chit trung gian nay twong tac véi cac thu thé twong ng clia chiing va gay ra cic
tac dong sinh ly nhu tinh thAm qua mach gia ting, phi, nglra, xung huyét mili va
phdi, co thit phé quan, va tiét dich nhdy. Chéng han, tinh thim qua mach gia ting
gitip cho céc bach ciu wa eosin va ua bazo thAm qua muc vao mé va do d6 khuéch

dai dap ung di ng nay.

Céc phuong phéap diéu tri hién nay dbi v6i cac bénh di tng bao gdm céc chat
ma c6 thé phong bé hoic theo cich khic pha v& nhitng twong tac nay, ching han
khang-histamin (chét di khéng thu thé histamin H1), chit ddi khéng thu thé
leukotrien, chat chu van thu thé giai phong beta-adrenalin, va corticosteroit. Thong
thuong, viée diéu tri béng khang-histamin va chét d6i khang leukotrien bi han ché do
hiéu qua khong cao, va viéc sir dung corticosteroit trong thoi gian dai thuong di kem

v&i nhitng tac dung phu khong mong mudn.

PGD> 1a chét cht van dugc biét 1a tic dong lén hai thu thé bit cip véi G
protein, thu thd PGD, DP1 va gin ddy dugc xac dinh 14 thu thé CRTH2 (thu thé hoa
hudng dong-phan tir twong ddng dugc biéu hién trén t& bao Th2) (con duogc goi nhu
1a “thu thé DP2”).

Mirc PGD; gia ting dugc xem 1a gy ra sy viém nhu dugc quan sat & cac bénh
di rmg nhu viém mili di mg, hen do di Ung, viém mang két di ung, viém da di tng
do di truyén va cac bénh tuong ty. Vi vay, viéc phong bé tuong tac gitta PGD, v6i

thu thé ctia né duge xem 1a chién lugce diéu tri hitu hiéu dé dicu tri nhiing bénh nay.

GB 2388540 bdc 10 viéc st dung ramatroban (axit (3R)-3-(4-flobenzen-
sulfonamido)-1,2,3,4-tetrahydrocarbazol-9-propionic), chét dbi khang thu thé TxA2
(con duge d& cap dén nhu 1a “thu thé TP”) v6i hoat tinh ddi khang b sung trén
CRTH?2, dé phong ngira va diéu tri cac bénh di ng, nhu hen, viém mii di ing hodc
viém mang két di tmg. Trong tai liéu T. Ishizuka et al., Cardiovascular Drug Rev.
2004, 22(2), 71-90 tac dong cta ramatroban dén sy viém ¢ giai doan mudn duge mod
ta. Ngoai ra, do sinh kha dung qua duong miéng cla ramatroban va kha nang uc ché
su di chuyén té bao wa eosin gdy ra boi prostaglandin D2 in vitro cua n6 da duge bao
cdo (Journal of Pharmacology and Experimental Therapeutics, 305(1), p.347-352
(2003)).
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Dan xut axit azaindol axetic v&i hoat tinh ddi khang CRTH2 da dugc boc 19
trong WO 2010/054113, WO 2010/054114 va B.A. Stearns et al., Bioorg. Med.
Chem. Lett. 2009, 19, 4647-4651.

WO 2011/117798 va WO 2012/140612 bdc 10 axit (3-heteroarylamino-
1,2,3,4-tetrahydro-9H-carbazol-9-yl)-axetic va din xuét axit (7-heteroarylamino-
6,7,8,9-tetrahydropyrido[ 1,2-a]indol-10-yl)axetic twong Ung, cac din xuit nay co
hoat tinh d6i khang CRTH?2.

Ban chit ky thuit ciia sing ché

Nay da phat hién ra ring din xuét axit azaindol axetic cu thé dugc thé bang
nhém 5-clo-pyrimidin-2-ylamino c6 déc tinh cai thién dang ké trong thir nghiém tinh
doc té bao in-vitro & té bao gan chudt nhit dugc nudi cy so cap. Vi vay, mong doi 1a

céac hop chat theo sang ché co tinh doc duoc cai thién in-vivo.

1) Sang ché dé cap dén dan xuét axit azaindol axetic ¢6 cong thuc (1),

1 R‘Z N
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trong do,
R! 14 hydro, (Ci-s)alkyl, (Ci2)floalkyl, (Ci.4)alkoxy, hodc halogen; va
R? 1a hydro hodc metyl;

va dé cap dén muoi (cu thé 1a mudi duge dung) ctia cdc hop chat nay.

2) Mot phuong én khéc cua sang ché @ cap dén hop chét ¢6 cong thire (1)
theo phuong an 1), trong do:

R! 13 hydro, metyl, triflometyl, metoxy, hodc flo;
va dé cap dén mubi (cu thé 12 mubi duoc dung) ctia cac hop chét nay.
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3) Mot phuong an khac cua sang ché d& cap dén hop chit c6 cong thie (I)
theo phuong an 1), trong do:

R! 1a hydro, (Ci-4)alkyl, hodc (Ci.4)alkoxy;
va dé cap dén mudi (cu thé 1a mudi duoc dung) cia cac hop chat nay.

4) Mot phuong an khéc cua sang ché @ cap dén hop chit c6 cong thire (I)
theo phuong én 1), trong do:

R! 1a hydro, metyl, hodc metoxy;
va d& cap dén mudi (cu thé 1a mudi dugc dung) clia cac hop chét nay.

5) Mot phuong an khéc cua sang ché d& cap dén hop chét theo phwong 4n bét

ky trong sb cac phuong an tir 1) dén 4), trong dé:

R? 1a metyl;

va d& cap dén mudi (cu thé 1a mudi duoc dung) cta cic hop chét nay.

6) Mot phuong an khac cia sang ché d& cap dén hop chit theo phuong an bét
k¥ trong s cac phuong an tir 1) dén 4), trong do:

R? 12 hydro;

va dé cap dén mubi (cu thé 1a mubi duoc dung) cua cac hop chét nay.

7) Mot phuong an khéc cua sang ché @& cap dén hop chat theo phwong an bét
ky trong s6 cic phuong an tir 1) dén 6), trong d6 cAu hinh tuyét d6i cua tm lap thé 1a

nhu duoc mo ta trong cong thire (Ist):

R2
) N
R! N
=N \(]J\CI
N /N
N
‘\COZH
(Ist1)

va dé cap dén muobi (cu thé 12 mudi duoc dung) ciia cac hgp chat nay.
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8) Mot phuong an khéc cua sang ché @& cap dén hop chét theo phuong 4n bét
ky trong s6 cac phwong an tir 1) dén 6), trong d6 cAu hinh tuyét d6i cia tam 1ap thé 1a

nhu dugce mo ta trong cong thirc (Isp):

R2

) N
N

N

CO,H
(Ise2)

va d& cap dén mubi (cu thé 12 mudi dugc dung) cta cac hop chat nay.

9) M6t phuong an khéc cua sang ché d& cap dén hop chit c6 cong thuc (1)
theo phuong 4n bat ky trong s6 cac phuong 4n 1) hogc tir 5) dén 8), trong d6:

R! 1a flo;

va dé cap dén mubi (cu thé 12 mudi duge dung) ctia cc hop chét nay.

10) Vi du vé hop chit ¢6 cong thirc (I) nhu dwgc dinh nghia trong phuong an
1) dugc chon tir nhém gém:

axit 2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-SH-pyrido[3,2-
bJindol-5-yl)axetic;

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-5-yl)axetic;

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl-6,7,8,9-tetrahydro-5H-
pyrido[3,2-bJindol-5-yl)axetic;

axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-5H-
pyrido[3,2-bJindol-5-yl)axetic;

axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic; va

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-(triflometyl)-6,7,8,9-
tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic;

-6-
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ho#c mubi (cu thé 1a muoi duge dung) cta cac hgp chét nay;

can hiéu rang dbi véi hop chét bét ky trong sd céc hop chét duoc liét ké &
trén, tim 1ap thé, ma khong dugc chi ra mot cach cu thé, ¢6 thé 1a & cu hinh (R)-
tuyét déi hodc (S) tuyét ddi; vi du hop chét dugce liét ké 1a axit 2-(8-((5-clopyrimidin-
2-yl)(metyl)amino)-2-metoxy-6,7,8,9-tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic
co thé 1a axit (R)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy-6,7,8,9-
tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic,  axit  (S)-2-(8-((5-clopyrimidin-2-
yl)(metyl)amino)-2-metoxy-6,7,8,9-tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic
hozc hdn hop bit ky cia no.

11) Céc vi du wu tién vé hop chét c6 cong thic (I) nhu duge dinh nghia trong
phuong an 1) dugc chon tir nhom gom:

axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-SH-pyrido[3,2-
b]indol-5-yl)axetic;

axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-5SH-
pyrido[3,2-b]indol-5-yl)axetic;

axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic;

axit  (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic;

axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic; va

axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-(triflometyl)-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic;

hoac mudi (cu thé 1a mudi duogc dung) cta céc hop chét nay;

12) Theo mdt phuong an duge uu tién, hop chét c6 cong thic (I) nhu duge

dinh nghia trong phuong 4n 1) la:
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axit 2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-5SH-pyrido[3,2-
blindol-5-yl)axetic (va dang chu y la axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-
6,7,8,9-tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic);

hodc mudi (cu thé 1a mubi dugc dung) ctia hop chét nay;

13) Theo mdt phwong an dugc wu ti€n, hop chét c6 cong thic (I) nhu duge
dinh nghia trong phuong 4n 1) la:

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-5H-
pyrido[3,2-blindol-5-yl)axetic (va dang chu y la axit (S)-2-(8-((5-clopyrimidin-2-
yl)(metyl)amino)-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic);

hogc mubi (cu thé 1a mudi duge dung) ctia hop chét nay;

14) Theo mot phuong an duoc uu tién khac, hop chét c6 cong thie (I) nhu
duoc dinh nghia trong phuong an 1) la:

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl-6,7,8,9-tetrahydro-5H-
pyrido[3,2-bJindol-5-yl)axetic (va dang chu y la axit (S)-2-(8-((5-clopyrimidin-2-
yl)(metyl)amino)-2-mety1—6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic);

hodc mudi (cu thé 1a muéi dugc dung) ctia hop chat nay;

15) Theo mdt phuwong an dugc uu tién khac, hop chét c6 cong thie (I) nhu
duoc dinh nghia trong phuong an 1) la:

axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-5-yl)axetic axit (va dang chu y la axit (S)-2-(8-((5-clopyrimidin-
2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic);

hoic mudi (cu thé 1a mudi dugc dung) ctia hop chét nay;

16) Theo mdt phwong an dugc uu tién khac, hop chét c6 cong thie (I) nhu
duoc dinh nghia trong phuong 4n 1) la:

axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy-6,7,8,9-tetrahydro-
SH-pyrido[3,2-b]indol-5-yl)axetic (va ding chu y la axit (S)-2-(8-((5-clopyrimidin-2-
yl)(metyl)amino)—2—metoxy-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic);
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hodc muodi (cu thé 1a mudi dugce dung) ciia hop chét nay;

17) Theo mot phuong an dugc uu tién khéac, hop chét c6 cong thirc (I) nhu

dugc dinh nghia trong phuong an 1) la:

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-(triflometyl)-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic (va dang chu y la axit (S)-2-(8-((3-

clopyrimidin-2-

yl)(metyl)amino)-2-(triflometyl)-6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5-
yl)axetic);

hodc mubi (cu thé 1a mudi duge dung) cua hop chat nay;

18) Theo mot phuong an dugc uu tién khéac, hop chét c6 cong thirc (I) nhu
duoc dinh nghia trong phuong én 1) la:

axit 2-(8-((5-clopyrimidin-2-yl)amino)-2-flo-6,7,8,9-tetrahydro-5SH-
pyrido[3,2-b]indol-5-yl)axetic (va dang chi y la axit (S)-2-(8-((5-clopyrimidin-2-
yl)amino)-2-flo-6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic);

hogc mubi (cu thé 1a mudi duge dung) ctia hop chét nay;

19) Vi vAy, séng ché d& cap dén hop chét c6 cong thirc (I) nhu duoc dinh
nghia trong phuong 4n 1), va dé cap dén cac hop chét nhu vay con bi giéi han tiép
bdi cac ddc trung cia phuong an bat ky trong s6 cac phuong an tir 2) dén 18), tit ca
déu c6 xem xét dén tinh phu thudc tuwong ing cua chung; d& cap dén mudi duoc dung
cua ching. Ban md ta md ta vige st dung cac hop chét'néy dé 1am thudc dic biét la
trong diéu tri cac bénh dugc chon tir nhém gém cac bénh/rdi loan di img/ty mién
man tinh va cép tinh, bao gém hen, hen do di Gng, hen ua eosin, hen nidng, viém miii,
viém miii di tng, phu mach, di ing v&i noc doc cua con trung, di Gng thudc, viém
xoang di (g, viém than di tng, viém mang két di tng, viém da di tng do di truyén,
hen phé quan, di tmg thuc pham, réi loan té bao bon toan than, séc min cam, may
day, eczema, viém loét rudt két, bénh phéi tac nghé&n man tinh (COPD), bénh rudt
viém va viém khop dang thap; bénh lién quan dén té bao ua eosin bao gdbm ching
viém mach nho nhu hoi chirng Churg-Strauss, bénh u hat Wegener, viém da vi mach

(va céc tap hop con dic hiéu cua céc t0 chic da vi mach), hoi chirng tang bach cau

-0-
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ua eosin nhu viém phéi wa eosin, viém thuc quan va eosin, viém thuc quan trao
ngugc, viém mang trong tim wa eosin (viém mang trong tim Loeffler), h¢i ching dau
co ua eosin, viém bao co ua eosin, viém nang 16ng dang mu wa eosin (bénh Ofuji),
loét ua eosin, tang san mach bach huyét véi té bao ua eosin (ALHE), viém mo té bao
ua eosin (hoi ching Wells), bénh bach cu ua eosin man tinh va hdi chimg DRESS
(hoi chiing phat ban do thudc v6i ting bach cau ua eosin va nhitng hdi ching toan
than); va cac bénh lién quan dén té bao ua bazo, bao gdm bénh bach ciu ua bazo va
chirng tang bach ciu wa bazo. Vi viy, cac phuong 4n cu thé sau day dé cap dén hop
chét c6 cong thire (I) co thé ton tai va duoc mong doi va dugc bdc 10 mot cach cu thé
trong ban mo ta ndy & dang riéng biét: 1, 2+1, 3+1, 4+1, 5+1, 5+2+1, 5+3+1, 5+4+1,
6+1, 6+2+1, 6+3+1, 6+4+1, 7+1, 7+2+1, 7T+3+1, T+4+1, T+5+1, T+5+2+1, T+5+3+1,
T+5+4+1, T+6+1, 7+6+2+1, 7+6+3+1, 7+6+4+1, 8+1, 8+2+1, 8+3+1, 8+4+1, 8+5+1,
8+5+2+1, 8+5+3+1, 8+5+4+1, 8+6+1, 8+6+2+1, 8+6+3+1, 8+6+4+1, 9+1, 9+5+1,
9+6+1, 9+7+1, 9+7+5+1, 9+7+6+1, 9+8+1, 9+8+5+1, 9+8+6+1, 10+1, 11+1, 12+1,
13+1, 14+1, 15+1, 16+1, 17+1, va 18+1; trong danh sach néu trén, cdc sé ding dé
chi cac phuong an theo s6 thir tu cia chiing to dugc néu trong ban md ta nay, trong
d6 “+ chi ra su phu thudc vao mot phuong an khac. Cac phuong an riéng biét khac
nhau dugc cach nhau boi ddu phay. N6i cach khac, vi du “5+2+1” dung dé chi
phuong 4n 5) phy thudc vao phwong an 2), phu thudc vao phuong an 1), nghia la
phuong an “5+2+1” tuwong Ung véi hop chéit & phuong 4n 1) con bi gidi han bdi cac

d4u hiéu cta cic phuong an 2) va 5).

Sang ché ciing dé cap dén dugc phdm chira hop chét néu trén hodc mudi dugc
dung cia nd va chat mang dugc dung.
Mo ta chi tiét sang ché
Cac dinh nghia

Céac dinh nghia dugc dua ra ¢ day nhdm 4p dung dong nhét cho céac hop chét
c6 cong thire (I) nhu duge xac dinh theo phuong an bét ky trong sd cac phuong én tir
1) dén 19), va, c6 thay d6i néu cén thiét, trong ban mo ta va yéu cau bao ho trir khi
dinh nghia chi ra riéng theo cach khac dwa ra dinh nghia rong hon hodc hep hon.

Ciing can hiéu 15 réng dinh nghia hodc dinh nghia dugc uu ti€n cia mot thuat ngit
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x4c dinh va c6 thé thay thé cho thuat ngit twong ting theo cach dc 1ap voi (va phbi
hop v6i) dinh nghia bat ky hodc dinh nghia dugc wu tién cia bt ky hogc tat ca cac

thuét ngir khac nhu duoc x4c dinh trong ban mo ta nay.

Céc hop chét c6 cong thirc (I) nhu dugce xac dinh theo phuong 4n bét ky trong
s6 cac phuong an tir 1) dén 19), c6 thé chira mot hodc nhidu tam 1ap thé hodc tim bat
d6i, nhuw mot hodc nhiéu nguyén tir cacbon bét dbi. Vi vay, hop chét c6 cong thie (1)
c6 thé ¢6 mit & dang hdn hop gdm cac chit ddng phan 14p thé hodc & dang dugc lam
giau v& mit ddng phan 14p thé, tét hon 1a ¢ dang chét ddng phan lap thé tinh khiét.
Hdn hop gdm cac chit ddng phan 1ap thé co thé duoc tach theo cach ma chuyén gia

trong linh vuc k¥ thuat nay da biét.

Thuét ngit "duge lam giau", chéng han khi dugc st dung trong ngit canh chét
ddng phan d6i anh, dugc hiéu trong ngit canh cta sang ché dic biét co nghia la chat
ddng phan dbi anh tuong (g ndy c6 mit v6i ty 1¢ (do tinh khiét duoc diéu chinh néu
cAn) it nhit 1a 70:30, va déng chu ¥ 1a it nht 1a 90:10 (d tinh khiét duoc diéu chinh
12 70% / 90%) dbi véi cac chét ddng phan déi anh khac twong tng. Tot hon 1a thudt
ngit ndy dung @2 chi chat ddng phan ddi anh tuong tng vé co ban tinh khiét. Thuat
ngit “vé co ban”, ching han khi dugc st dung trong thudt ngit nhu "vé& co ban tinh
khiét" duoc hiéu trong ngit canh cua sang ché dic biét ¢6 nghia 1a chit ddng phan 1ap
thé / ché phdm / hop chét v.v. tuong (g chira mot lugng it nhét 12 90, dic biét it nhat
1a 95, va dang chu y it nhét 14 99 phan tram trong lugng cua chit ddng phan 1ap thé /
ché pham/ hop chét v.v. tuong tmg & dang tinh khiét.

Thuat ngit “alkyl”, dugc st dung mot minh hoac két hop, dung dé chi nhom
alkyl mach thang hodc mach nhéanh chtra mot dén bdn nguyén tir cacbon. Thuat ngir
“(Cxy)alkyl” (mdi x va y 12 mot s6 nguyén), ding dé chi nhom alkyl nhu dugc dinh
nghia trudc day chuia tir X dén y nguyén tir cacbon. Vi du nhom (Ci-s)alkyl chira tir
mot dén bbn nguyén tir cacbon. Vi du vé nhom alkyl bao gdm metyl, etyl, n-propyl,

iso-propyl, n-butyl, iso-butyl, sec-butyl va tert-butyl; t6t hon 1a metyl.

Thuat ngit “alkoxy”, dugc sit dung mot minh hodc két hop, dung dé chi nhém
alkyl-O- trong d6 nhom alkyl 1a nhu dugc dinh nghia trén day. Thuat nglt “(Cx-

y)alkoxy” (mdi x va y 1a mot sb nguyén) dung dé chi nhom alkoxy nhu dugc dinh
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nghia trén day chira tir x dén y nguyén tir cacbon. Vi dy, nhom (Ci.4)alkoxy chira tir
mot dén bdn nguyén tir cacbon. Vi du vé nhém alkoxy bao gdm metoxy, etoxy, n-
Propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy va fert-butoxy; t6t hon 1a

metoxy.

Thuét ngir “(Cx.y)floalkyl” (mdi x va y la s6 nguyén) ding dé chi nhém alkyl
nhu dugc dinh nghia trén day chua tir x dén y nguyén tir cacbon trong d6 mot hodc
nhidu (va c6 thé tit ca) nguyén tir hydro dugc thay bang flo. Vi du, nhém (Ci-
»)floalkyl chita mdt hodc hai nguyén tir cacbon trong d6 mot dén nam nguyén tir
hydro dugc thay bang flo. Cac vi du dién hinh cta nhém nay 1a diflometyl,
triflometyl, 2,2-difloetyl va 2,2,2-trifloetyl; tdt hon 14 triflometyl.

Thuét ngit halogen c6 nghia la flo, clo, brom hodc iot; t6t hon 1a flo.

Khi dang s6 nhidu duge st dung cho cac hop chét, mudi, duge pham, bénh
hoiic cac dbi tuong tuong tu, dang ndy dugc du dinh cling c6 nghia la mot hop chét,

mudi, dugc phém, bénh hoac dbi tuong tuong tu.

Am chi bat ky dén hop chét c¢6 cong thic (I) nhu duoc xac dinh theo phuong
an bat ky trong sb cac phuong an tir 1) dén 19) duogc hidu 1a ciing d& cap dén mudi

(va dac biét la mubi dugc dung) ctia cac hop chét nay, néu phi hop va co loi.

Thuat ngir "mudi dugc dung" dung dé chi mudi ma van co hoat tinh sinh hoc
mong mudn cta hop chat di néu va thé hién tac dung gay doc khong mong mudn &
muc t6i thidu. Nhitng mudi nhu vay bao gdm mudi cong axit va/hodc bazo vo co
hodc hitu co tiy thudc vao sy c6 mét ctia cidc nhom bazo va/hodc axit trong hgp chét
da néu. P& tham khao, xem tai liéu ‘Handbook of Pharmaceutical Salts. Properties,
Selection and Use.’, P. Heinrich Stahl, Camille G. Wermuth (Eds.), Wiley-VCH,
2008 va ‘Pharmaceutical Salts and Co-crystals’, Johan Woutersva Luc Quéré (Eds.),

RSC Publishing, 2012 chéng han.

Sang ché ciing bao gbm cac hop chit c6 cong thie (I) duge danh du bang
chét ddng vi, dic biét 1a duge déanh ddu bing 2H (doteri), céc hop chét nay 1a gidng
hét v6i cac hop chat ¢6 cong thie (I) chi khac 1a mdi trong s& mot hogc nhiéu nguyén

tir dugc thay bang mot nguyén tir c6 cling nguyén tu s6 nhung khdi lugng nguyén tir
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khac véi khéi luong nguyén tir thudng duogc tim thdy trong ty nhién. Hop chét co
cong thirc (I) duge danh ddu bang chit déng vi, dic biét 1a dugc dénh dau bang 2H
(doteri) va mudi cta né 1a thudc pham vi cla séng ché. Viéc thay thé hydro bang
ddng vi 2H (doteri) ning hon c6 thé dan dén d6 dn dinh chuyén hoa 16n hon, ching
han dan dén chu ky ban ri in-vivo gia ting hodc yéu cdu lidu luong giam, hodc c6 thé
dan dén su (e ché enzym cytochrome P450 1 giam, dan dén profile an toan dugc cai
thién ching han. Theo mdt phuong 4n cla sang ché, hop chét c¢6 cong thic (I) khong
duoc déanh ddu bing chit ddng vi, hoic chiing chi dugc danh ddu bang mot hoic
nhiéu nguyén tir doteri. Theo mot phuong an phu, hop chét c¢6 cong thic (I) khong
hé dugc danh diu bang chét déng vi. Hop chét c¢6 cong thirc (I) dugc danh dau bang
chét ddng vi c6 thé duoc didu ché theo phuong phap twong tu véi cac phuong phép
duoc md ta dudi ddy, nhung st dung bién thé ddng vi thich hop ciia cac chét phan

ting hodc cac chit ban dau thich hop.

Bét ctr khi nao tir “gitta” duoc st dung dé mo ta mot khoang bang s, can hiéu
rang cac diém dau va cudi cia khoang di chi ra dugc bao ham mot cach rd rang
trong khoang nay. Vi du: néu khoang nhiét do dugc md ta 1a khoang gitra 40 °C va
80 °C, didu nay c6 nghia 1a cac diém diu va cudi 1a 40 °C va 80 °C dugc bao ham
trong khoang nay; hoac néu mot bién sb dugc dinh nghia 1a sb nguyén gitta 1 va 4,

diéu do cb nghia 1a bién s6 nay 1a so nguyén 1, 2, 3, hodc 4.

Trir khi dugc st dung dbi voi nhiét do, thuat ngit “khoang” (ho#c theo cach
khéc “gin”) duge dat trude gid tri bang sb “X” trong don sang ché nay dung dé chi
mot khoang kéo dai tir X trir 10% ciia X dén X cong 10% clia X, va t6t hon 1a dung
dé chi mot khoang kéo dai tir X trir 5% cua X dén X cong 5% ctia X. Trong truong
hop cu thé cia nhiét d9, thuat ngit “khoang” (hodc theo cich khic “oin”) duoc dit
trudc nhiét d6 “Y” trong ban mo ta nay dung dé chi khoang kéo dai tir nhiét do Y trir
10°C dén Y cong 10°C, va tot hon 1a ding d& chi khoang kéo dai tir Y trir 5°C dén Y
cdng 5°C. Ngoai ra, thuat ngit “nhiét do trong phong” nhu dugc s dung & déy dung
dé chi nhiét do bang khoang 25°C.

Hop chit c6 cong thie (I) nhu duge xéc dinh theo phuong 4n bét ky trong sb

cac phuong an tir 1) dén 19) va mudi dugc dung cua ching co thé dugc st dung lam
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thudc, ching han & dang dugc phim dé dung qua duong tiéu hoa (dic biét la dung
qua dudng miéng) hodc dung ngoai duong ti€u hoa (bao gdm dung tai chd hoic dung

qua duong xong hit).

Viéc san xuét duge pham cé thé duge thuc hién theo cach ma chuyén gia bét
ky trong linh vuc biét 16 (xem tai liéu Remington, The Science and Practice of
Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical Manufacturing” [published
by Lippincott Williams & Wilkins] ching han) bang cach dua hop chét c6 cong thirc
(I) 3 néu hoac mubi duoc dung cia né, ty ¥ két hop véi cac chét co gia tri diéu tri
khac, vao dang st dung bao ché theo cong thirc da biét cung vdi cac chit mang rin
ho#c 16ng phu hgp, khdng ddc, tro, tuong thich dé tri liéu va, néu can, cac ta dugc

dugc dung thong thuong.

Ban md ta boc 10 phuwong phap phong ngua hodc didu tri bénh hozc rdi loan
dugc d& cap dén trong ban md ta nay bao gdm buéc cho d6i twong st dung hop chét
c6 cong thirc (I) nhu dugce xéac dinh theo phuong an bét ky trong sd cac phuong 4n tir

1) dén 19) vé6i lugng c6 hoat tinh duoc ly.

Theo mot phuong an dugc uu ti€n cua sang ché, luong duoc st dung bao gbm
gitta 1 mg va 1000 mg mdi ngay, cu thé 1a giita 5 mg va 500 mg mdi ngdy, cu thé

hon 1a gitta 25 mg va 400 mg mdi ngay, dic biét 1a gitta 50 mg va 200 mg mdi ngay.

Pé tranh nghi ngd bt ky, néu hop chét duge md ta 1a hitu hiéu dé phong ngira
hoiic didu tri cac bénh nhét dinh, cac hop chét nay ciing thich hop dé dung trong bao

ché thubc dé phong ngira hodc diéu tri bénh da néu.

Ban md ta bdc 10 phuong phap phong ngira hoac didu tri bénh hodc rdi loan
nhu dugc néu dudi diy & bénh nhin bao gdbm budc cho bénh nhén nay st dung
lugng c6 hoat tinh duoc ly cua hop chét ¢6 cong thirc (I) nhu duge xac dinh theo
phuong an bét ky trong s6 cac phuong an tir 1) dén 19) hoac mudi duge dung cua no.

Hop chét c6 cong thirc (I) theo phuong an bét ky trong s6 cac phuong 4n tir 1)
dén 19), hoic mubi dugc dung cia ching, co thé duoc st dung dé bao ché thubc, va
thich hop dé phong ngtra va/hodc diéu tri bénh duoc chon tir nhoém gém cac bénh/réi

loan di tng/ty mién man tinh va cap tinh, bao gdm hen, hen do di tng, hen ua eosin,
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hen ning, viém mii, viém miii di ing, phu mach, di ng véi noc doc cia cbn trung,
di Gng thudc, viém xoang di ing, viém than di tng, viém mang két di ung, viém da
di tng do di truyén, hen phé quan, di g thuc phém, r6i loan té bao bon toan than,
sbc man cam, may day, eczema, viém loét rudt két, bénh phdi tic nghén man tinh
(COPD), bénh rudt viém va viém khop dang thép; bénh lién quan dén té bao ua eosin
bao gbm chimg viém mach nhé nhu hoi ching Churg-Strauss, bénh u hat Wegener,
viém da vi mach (va cac tdp hgp con déc hiéu cua céac td chitc da vi mach), hdi ching
tang bach cAu ua eosin nhu viém phéi ua eosin, viém thuc quan va eosin, viém thuc
quan trao nguoc, viém mang trong tim ua eosin (viém mang trong tim Loeffler), hoi
chimg dau co wa eosin, viém bao co wa eosin, viém nang 16ng dang mu wa eosin
(bénh Ofuji), loét ua eosin, ting sén mach bach huyét véi bach ciu ua eosin (ALHE),
viém md té bao ua eosin (hdi ching Wells), bénh bach cAu ua eosin man tinh va hoi
ching DRESS (hoi chimg phat ban do thudc voi ting bach cdu wa eosin va nhitng
hdi ching toan than - Drug Rash with Eosinophilia and Systemic Symptoms); va cac
bénh lién quan dén té bao wa bazo, bao gém bénh bach cdu ua bazo va ching ting

bach cau ua bazo.

Theo mdt phuong an khac, hop chét ¢6 cong thic (I) theo phuong én bat ky
trong sb cac phuwong én tur 1) dén 19), hoic mudi dugc dung cta chung, c6 thé duoc
st dung @& bao ché thudc, va thich hop dé phong ngira va/hogc diéu tri bénh duoc
chon tir nhém gdm bénh polyp miii, bénh Still (viém khép thiéu nién tu phat thé hé

théng) va xo nang.

Theo mdt phuong &n dugc wu tién, hgp chéit ¢6 cong thic (I) theo phuong an
bét ky trong s6 cac phuong an tir 1) dén 19), hoic mudi duoc dung ctia ching, c6 thé
dugc str dung dé bao ché thudc, va thich hop dé phong ngtra va/hodc diéu tri bénh
dugc chon tir nhém gé)m hen, hen do di itng, hen ua cosin, hen ndng, viém miii di
tmg, phtt mach, di ing v6i noc doc cla con trung, di Gng thude, viém xoang di Ung,
viém than di Gng, viém mang két di ung, viém da di ung do di truyén, di ing thuc

pham, rdi loan t€ bao bon toan than, soc man cam, may day va eczema.

Theo mdt phuong an dugc uu tién khéac, hop chit c6 cong thie (I) theo

phuong 4n bét ky trong s6 cac phuong an tir 1) dén 19), hoac mudi duoc dung cua
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chung, c6 thé duoc st dung d8 bao ché thudc, va thich hop dé phong ngira va/hoic
diéu tri bénh duogc chon tir nhém gé)m bénh lién quan dén té bao wva eosin bao gém
chiing viém mach nho gidng hdi ching Churg-Strauss, bénh u hat Wegener, viém da
vi mach (va cac tap hgp con dic hiéu td chirc cua vi mach), hdi ching ting bach cu
ua eosin tuong tu viém phdi wa eosin, viém thuc quan wa eosin, viém thuc quan trao
nguoc, viém mang trong tim wa eosin (viém mang trong tim Loeffler), hdi ching dau
co ua eosin, viém bao co ua eosin, viém nang 16ng dang mu wa eosin (bénh Ofuji),
loét wa eosin, ting san mach bach huyét véi bach cdu ua eosin (ALHE), viém md té
bao uwa eosin (hoi chirng Wells), bénh bach ciu wa eosin man tinh va hoi ching
DRESS (héi chiing phat ban do thuéc v6i tang bach cau wa eosin va nhitng hoi

chirng toan than).

Theo mot phuong an duogc uu tién khac, hop chit co cong thic (I) theo
phuong an bét ky trong sb cac phuwong én tir 1) dén 19), hoic mubi dugc dung cla
chuing, co thé duogc str dung dé bao ché thudc, va thich hop dé phong ngira va/hoic
diéu tri bénh duogc chon tir nhém gém cac bénh lién quan dén wa bazo, bao gdm bénh

bach cu wa bazo va chiing ting bach cau ua bazo.

Theo mdt phuong an dugc uu ti€n nhat, hop chit c¢6 cong thic (I) theo
phuong an bét ky trong s cac phuong &n tir 1) dén 19), hoac mubi duge dung clia
chung, ¢6 thé dugc st dung dé bao ché thudc, va thich hop dé phong ngilra va/hodc
diéu tri bénh duoc chon tir nhom gém hen, hen ua eosin, viém miii di ung, viém da di
tmg do di truyén, bénh polyp mili, di Gmg thuc pham (ddc biét 1a di tng thyc pham
qua trung gian IgE), may day (dac biét 1a may day man tinh), viém thuc quan ua
eosin, hodi chirng Churg Strauss, hdi chimg ting bach cAu ua eosin, viém phdi ua
eosin (dac biét 1a viém phéi wa eosin man tinh), hoi ching DRESS, bénh Still, COPD
va xo nang (va dic biét 12 hen, hen va eosin, viém mili di ing, viém da di ing do di
truyén, di Gmg thuc pham qua trung gian IgE, may day man tinh, viém thuc quéan ua

eosin va hoi chiing Churg Strauss).

Ban mé ta md ta viéc st dung hop chét c6 cong thie (I) theo phuong 4n bét
ky trong sb cac phuong 4n tir 1) dén 19) @ bao ché duogc phém dé diéu tri va/hozc

phong ngira cadc bénh néu trén.
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Sang ché ciing dé cap dén mubi duge dung va dugc phim va ché phdm chira
hop chét ¢6 cong thirc (I) theo phuong an bat ky trong sd cac phuong an tir 1) dén
19).

Duoc phdm theo séng ché chira it nhit mot hop chét c6 cong thirc (1) theo
phuong an bét ky trong sd cac phuong an tir 1) dén 19) (hodc mudi duoc dung cia
no) lam hoat chét va tiy y chat mang va/hoic chét pha lodng va/hoic ta dugc. Tham
chiéu bat ky dén hop chét co cong thic (I), (Ist1) hodc (Ist2) trong ban md ta nay
dugc hidu 1a cling dé cap dén mudi (va ddc biét 1a mudi dugc dung) cia cic hop chét
nay, néu phit hop va c6 lgi. Nhitng truong hop wu tién dugc chi ra ddi v6i hop chat
c6 cong thire (I) duong nhién la ap dung su thay d6i néu can thiét dbi voi hop chat co
cong thue (Ist1) va d6i v6i hop chét co cong thirc (Ist2) cling nhu dbi voi mubi va
mudi duge dung ciia hgp chét c6 cong thire (I), c6 cong thirc (Ist1) hodc ¢6 cong thire
(Ist2). Ap dung twong tu cho céc hop chit nay dé dung lam thube, cho duoc pham
chtra cac hop chét nay & dang thanh phﬁn ¢6 hoat tinh hodc cho viéc st dung céc hop

chat nay de san xuat thudc dé dieu tri bénh dugc boc 10 trong ban mo ta.

Nhu dugc dé cap dén trude day, hop chit c6 cong thirc (I) déng vai trd 1am
chét d6i khang PGD; didu bién hoat tinh ctia thu thé CRTH2. Hiéu lyc sinh hoc clia
cac hop chit nay c6 thé duoc kiém tra bang nhiéu thir nghiém in vitro, ex vivo va in
vivo. Kha ning gan két véi thu thé CRTH2 ctia hop chét c6 cong thire (I) ¢6 thé dugc
x4c dinh bang phuong phép tuong tu nhu phuong phap dugc md ta trong tai liéu
(Arimura A. et al., J. Pharmacol. Exp. Ther. 2001, 298(2), 411-419; va Sawyer N. et
al., Br. J. Pharmacol, 2002, 137, 1163-1172, twong ung) va bang thir nghiém duoc

md ta dudi day trong phan thi nghiém.

Mot khia canh khac cua sang ché 1a quy trinh diéu ché hop chét c6 cong thire
(1). Hop chéat theo cong thuc (I) cua sang ché c6 thé dugc diéu ché theo chudi phan
tng dugc chi ra trong so dd dudi day trong d6 R! va R? 1a nhu duoc xac dinh trong
cong thic (I). Céac chir viét tat khac dugce st dung la nhu dugce xac dinh trong phan

thi nghiém.

Noi chung, tht ca cac bién dbi hoa hoc c6 thé dugc thuc hién theo phuong

phép tiéu chuén d3 biét nhu duoc md ta trong tai liéu, hodc nhu dugc mo ta trong cac
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quy trinh duéi day. Hop chét thu duoc ciing c6 thé duoc chuyén héa thanh mubi

dugc dung cia ching theo cach da biét.

Hop chét c6 cong thirc (I) ¢6 thé dugc diu ché tir din xuét azaindol tuong
ting (4) ma ban than din xuét nay c6 thé duoc téng hop bang cach chiéu xa MW din
xuét 3-amino-2-bromo-pyridin or 3-amino-2-clo-pyridin twong tng (1) voi dan xut
4-(5-clo-pyrimidin-2-yl)amino-xyclohexanon (3) véi su ¢6 mit cua chét xuc tac nhu
Pd(PhsP)4 trong pyridin hoac bang cach cho din xuét hydrazin dugc bao vé & Boc
tuong tng (6) phan ung véi dian xuét 4-(5-clo-pyrimidin-2-yl)amino-xyclohexanon
(3) v&i su 6 mit clia axit nhu axit sulfuric. Dan xuét hydrazin dugc bao vé & Boc (6)
6 thé duge diéu ché bang cach cho din xuét bromo-pyridin twong tng (5) phén tng
voi di-tert-butyl-aza-dicarboxylat v4i sy ¢6 mat cia bazo nhu butyllithi trong dung

moi khong proton nhu THF.

Dan xuét 4-(5-clo-pyrimidin-2-yl)amino-xyclohexanon (3) c6 thé duoc didu
ché bang cach amin héa khir 1,4-dioxaspiro[4,5]decan-8-on (2) san ¢ trén thi truong
bing amin R>-NH> mong mudn véi sy c6 mit cia chat khir nhu NaBH(OAc); trong
dung moi khong proton nhu DCM, sau d6 phan tmg véi 2,5-diclopyrimidin (R3-CD)
voi su ¢ mit cia bazo nhu DIEA trong dung méi khong proton nhu DMF, va loai
bao vé axetal trong diéu kién axit nhu HCI trong metanol. Alkyl hoa dan xuit
azaindol (4) bang etyl bromoaxetat v6i sy c6 mit clia bazo nhu NaH trong dung moi
khong proton nhu DMF sau d6 xa phong hoéa v6i bazo nhu NaOH tao ra hgp chét co
cong thuce (I).
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So dé 1: Quy trinh tong hop chung dé didu ché hop chét c6 cong thirc (1)

(R? 1a 5-clo-pyrimidin-2-yl)

Theo cach khéc, hop chit c6 cong thie (I) trong do R* 1a hydro c6 thé duoc
didu ché tir din xuit azaindol trong ing (9) ma ban than dan xuét nay c6 thé duoc
téng hop bing cach chiéu xa MW 3-amino-2-bromo-pyridin (7) twong Gng bang tert-
butyl (4-oxoxyclohexyl)carbamat (8) san ¢ trén thi trudng voi sy 6 mat cia chét
xuc tac nhu Pd(PhsP)4 trong pyridin.

Alkyl hoa dan xuét azaindol (9) bang etyl bromoaxetat v6i su c6 mét ciia bazo

nhu NaH trong dung moi khong proton nhu DMF sau d6 loai bao vé€ Boc bang axit
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nhu HCI trong dioxan thu dugc etyleste cua axit azaindol axetic mong mudn (10).
Phan tng ctia amin (10) véi 2,5-diclopyrimidin (R*-Cl) véi sy ¢6 mit cta bazo nhu
K>COs trong dung mdi khong proton nhu DMA sau d6 xa phong hoéa v6i bazo nhu
NaOH tao ra hop chét c6 cong thic (I).

O
P N"‘“‘wx X b ey
I HHBoo NHz HUL
e . P 1 B Tl v i
RN Br . R Mo H . AL
gt NEBoo R e Maktl
U —— Y < : e s
SN, (PRaP) P! pyridin ” 21 HCH dioxan
MW B0°C
. .
HN-R
15 RO K0 DMA el
&3 Malk 4

So dé 2: Quy trinh tong hgp chung d& didu ché hop chét c6 cong thirc (1) trong d6 R?
1 hydro (R? 1a 5-clo-pyrimidin-2-yl)

Hop chét c6 cong thirc (T) trong d6 R? 1a hydro ciing c6 thé dwoc didu ché tir
dAn xuét azaindol twong tmg (13) ma ban than din xuét nay c6 thé duge tdng hop bang
cach cho dan xudt pyridin hydrazin hydroclorua (11) twong tng san ¢ trén thi truong
phan (g v&i benzyl (4-oxoxyclohexyl)carbamat (12) san c6 trén thi truong véi su ¢o
mit cia axit nhu axit sulfuric. Alkyl hoa din xut azaindol (13) bang etyl bromoaxetat
v6i sy ¢6 mit ciia bazo nhu NaH trong dung mdi khong proton nhu DMF sau d6 loai
bao vé Cbz bang axit nhuw HBr trong axit axetic thu dugc etyleste cia axit azaindol
axetic mong mudn (14). Phan ng cta amin (14) v6i 2,5-diclopyrimidin (R3-Cl) véi su
c6 mit cia bazo nhu K2COj3 trong dung moi khong proton nhu DMA sau d6 xa phong

hoa v6i bazo nhu NaOH tao ra hop chat c6 cong thic (I).
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NHCbz
R"_N 12 AN 1) Br~ “CO,Et

N
NHCb
|O WL O ALl
y H 4% H,S0, ﬂ 2) 33% HBr/ AcOH
13
NHZ.HBr HN___R3
1 1) R3-Cl/ K,CO3/ DMA
R-Ns 2) NaOH RN
D . SN
Ay |
Z N
\\CO Et
2 CO,H

So dé 3: Quy trinh tong hop chung dé didu ché hop chit c6 cong thire (I) trong
d6 R? 1a hydro (R® 13 5-clo-pyrimidin-2-yl)

BAt ctr khi nao hop chit c6 cong thirc (I) hodc hop chit trung gian c6 cu tric
4, 9 va 13 thu duoc & dang hdn hop gdm céc chit dbng phan d6i anh, cac chét dong
phén d6i anh nay c6 thé dugc tach bang cach st dung cac phuong phap ma chuyén
gia trong linh vuc k§ thudt nay da biét: ching han bang cich tao ra va phan tach
mubi khong dbi quang hosic bing HPLC trén pha tinh bat d6i nhu cdt Regis Whelk-
O1(R,R) (10 0), cot Daicel ChiralCel OD-H (5-10 0), hodc cot Daicel ChiralPak IA
(10 0) hoiic ¢ot AD-H (5 0). Céc diéu kién dién hinh cia HPLC bét déi 14 hén hop
ding dong gbém chét rtra giai A (EtOH, v6i sy ¢6 mat hodc khong c6 miat clia amin
nhu TEA va/hoic DEA) va chét rira giai B (hexan), & téc do dong l1a 0,8 dén 150
mL/phut.

Vi du thuc hién sang ché

Céc chit viét tit (nhu duoc sit dung & day):

Ac Axetyl

aq. Chtra nuéc

APC Alophycoxyanin
Boc tert-butoxycacbonyl
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BSA Albumin huyét thanh bo
Cbz Benzyloxycacbonyl

d Vach doi

DCM Diclometan

DEA Dietylamin

DIEA N,N-biisopropyletylamin
DMF Dimetylformamit

DMA Dimetylaxetamit

DMSO Dimetylsulfoxit

dpm phén ra trén phut

EA etyl axetat

EDTA axit etylen diamin tetraaxetic
eq duong luong

Et etyl

FC sdc ky nhanh

h gio

HEPES axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic
HPLC sdc ky 1éng hiéu ning cao
HSA albumin huyét thanh nguoi
L lit

LC-MS sic ky 1ong—phd khdi

m Pa vach

MeCN axetonitril

MeOH metanol
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MS

MW

PBS
PEI
PGD>
Ph

RT

sat
tBu
TEA
TFA
THF
|5
Tris

Hoéa hoc

Luuy chung

23486

phut

metyl

phé khéi

vi song

Trang thai binh thuong cua dung dich
mubi dém phosphat
Polyetylenimin
Prostaglandin D2
Phenyl

nhiét 4§ trong phong
giay

bao hoa

tert-butyl
trietylamin

axit trifloaxetic
tetrahydrofuran

thoi gian luu

dung dich dém tris-(hydroxymetyl)aminometan

Tat ca cac dung mdi va chét phan tmg dugc st dung nhu thu dugc tir cac

nguﬁ”)n thuong mai trir khi dugc chi ra theo cach khac.

Nhiét do duoc chi ra & dang d bach phan (°C). Trir khi dugc chi ra theo cach

khac, cac phan g duge thyc hién ¢ nhiét do trong phong (RT).
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Trong hdn hop, méi twong quan gitta cac phan ciia hon hop dung méi hodc
chét rira giai hodc chét phan tmg & dang 16ng dugc néu dudi dang twong quan theo

thé tich (v/v), trir khi dugc chi ra theo cach khac.

Pidu kién ddi véi HPLC phan tich nhu dugc st dung trong phan vi du dudi
day:
Phan tich HPLC/MS duoc thuc hién trén hé thdng Agilent 1100, dugc lap véi

bom hai thanh phan Dionex P580, bd phat hién day diot quang Dionex PDA-100 va
thiét bi phd khdi Finnigan AQA.

Thoi gian luu LC thu duoc bang cach st dung diéu kién rira giai sau:

- HPLC phén tich trén cot Zorbax® SB-AQ (4,6x50 mm, 3,5 pm,
Agilent); Gradient tuyén tinh gdm nuéc/ 0,04% TFA (A) va MeCN (B) tir 5%
dén 95% B trong 1,5 phut; tbc @6 dong 4,5 mL/phut, phat hién & 210 nm.

Tinh ché bing HPLC didu ché/MS (diéu kién axit) dugc thuc hién trén hé
théng bom kép gradient cao ap Gilson 333/334 véi bd phan 14y mau ty dong Gilson
215 va bd phan gom céc phan doan, bd phat hién Dionex UVD340U DAD, b phat
hién polymerlabs PL-ELS 1000 ELS va b phat hién Thermo MSQ Plus MS, béng
cach st dung cot Waters Atlantis T3 (10 pum, 30 x 75 mm), v6i gradient tuyén tinh
gdm nuée/ 0,5% axit formic (B) va MeCN (A) bat dau tir 80/20 dén 5/95 (B)/(A)
trong 5 phut; tbc do dong 75 mL/phut.

Tinh ché bing HPLC diéu ché/MS (diéu kién bazo) dugc thuc hién trén hé
théng bom kép gradient cao ap Gilson 333/334 véi bo phén 14y mau tu dong Gilson
215 va bd phan gom cac phan doan, b phat hién Dionex UVD340U DAD, b0 phét
hién polymerlabs PL-ELS 1000 ELS va bd phét hién Thermo MSQ Plus MS, bing
cach st dung cot Waters XBridge C18 (10 pm, 30 x 75 mm), v6i gradient tuyén tinh
odm nuéce/ 0,5% NH;OH 25% (B) va MeCN (A) bét dau tir 80/20 dén 5/95 (B)/(A)
trong 5 phut; toc do dong 75 mL/phut.

HPLC phén tich trén pha tinh bat ddi duoc thuc hién trén cot Daicel ChiralPak
AD-H (4,6 X 250 mm, 5 um) hodc cot Chiralpak AY-H (4,6 X 250 mm, 5 um). Biéu
kién dién hinh ctia HPLC bt d6i 1a hén hop dang dong gdm 30% heptan + 0,05%

-24-



23486

DEA va 70% EtOH + 0,05% DEA, ¢ téc d6 dong 0,8 mL/phut, phat hién ¢ 210 nm
(HPLC bét dbi-1) hodic hdn hop déng dong gdm 40% heptan va 60% EtOH + 0,1%
TFA, & tde do dong 1,0 mL/phut, phat hién ¢ 210 nm (HPLC bt d6i-2) hogc hdn
hop déng dong gdm 50% heptan + 0,05% DEA va 50% EtOH + 0,05% DEA, & téc
do dong 0,8 mL/phut, phat hién & 210 nm (HPLC bat ddi-3), hodc hdn hop ding
dong gdm 20% heptan va 80% EtOH + 0,1% TFA & toc do dong 0,8 mL/phut, phat
hién & 210 nm (HPLC bét d6i-4).

HPLC diéu ché trén pha tinh bat ddi duoc thuc hién trén cot Daicel ChiralPak
AD-H (20 X 250 mm, 5 pm). Cac diéu kién dién hinh cia HPLC bét di 1a hdn hop
déng dong gdm 50% EtOH va 50% heptan & téc do dong 16 mL/phut, phat hién &
210 nm (HPLC bt ddi-5) hodc hdn hop ding dong gdom 50% EtOH + 0,05% DEA
va 50% heptan & toc do dong 34 mL/phit, phat hién & 210 nm (HPLC bat d6i-6)
hodc hdn hop ding dong gdm 50% EtOH + 0,1% DEA va 50% heptan, & tbc do dong
¢dm 16 mL/phut, phét hién & 210 nm (HPLC bét d6i-7).

A.1 Téng hop din xuét axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-
tetrahydro-5 H-pyrido[3,2-b]indol-5-yl)axetic

A.1.1. Téng hop 4-((5-clopyrimidin-2-yl)(metyl)amino)xyclohexanon

[\ [\ [\ 0
0_0 0.0 0.0
8M MeNH,/ EtOH R®-Cl/ DIEA/ DMF ricl Meon
NaBH(OAc)y/ DCM
0O _NH Neps N3

(R3 1a 5-clo-pyrimidin-2-yl)

BS sung lin luwot metyl amin (8M trong EtOH, 1 duong lugng) va
NaBH(OAc); (1,5 duong lugng) vao dung dich chira 1,4-dioxaspiro[4,5]decan-8-on
(1 dwong lugng) sin c6 trén thi truong trong DCM (20 ml/ 10 mmol) ¢ 0°C. Hon hop
phan ung dugc dé 4m dén nhiét do trong phong va dugc khudy trong 2h. Hon hop
phan tmg dugc db vao dung dich NaHCO3 bao hoa, 16p hitu co duge rira bang nudc

mudi, duge 1am kho bang MgSO4 va dugce 1am bay hoi trong chan khong dé thu duoc
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N-metyl-1,4-dioxaspiro[4,5]decan-8-amin, dugc st dung cho budc tiép theo ma

khong cin tinh ché thém.

B sung DIEA (2 duong lugng) va 2,5-diclopyrimidin (1,05 duong luong)
vao dung dich chira N-metyl-1,4-dioxaspiro[4,5]decan-8-amin (1 duong lugng)
trong DMF (10,5 ml/ 6 mmol). Hon hop phan tng duge khudy ¢ 90°C qua dém. Sau
khi 1am ngudi dén nhiét do trong phong, bd sung isopropyl axetat vao. Hon hgp dugce
rira bing nudc va dung dich nude axit xitric 10%. Lép hitu co duge lam khd
(MgSO4) va ¢d dac trong chan khong. San pham tho dugc tinh ché bing FC (0 dén

15% EA trong heptan) & tao ra hop chéat trung gian mong mudn & dang chat rin.

Dung dich chtra hop chét trung gian nay (1 duong lugng) trong hdn hop gdm
2N HCI (2,7 ml/ 5 mmol) va MeOH (2,7 ml/ 5 mmol) dugc khudy & nhiét do trong
phong qua dém. L6p nudc dugc chiét bing DCM. Lép hitu co dugc lam kho
(MgSO4) va co dic trong chian khong. Phan con lai & dang tho dugc tinh ché bang
FC (0 to 17% EA trong heptan) d8 thu duoc hop chat néu & d& muc nay & dang chét

ran.
LC-MS: tr = 0,78 phat; [M+H]" =240,2

A.1.2. Téng hop dan xuét N-(5-clopyrimidin-2-yl)-N-metyl-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-8-amin (phuong phéap A)

. -
{FhyF 1 Pdl pyridin

MW 160°C

(R3 1a 5-clo-pyrimidin-2-yl)
Quy trinh chung:

Dung dich chta dan xuit 3-amino-2-bromo-pyridin twong ung (1 duong
luong), 4-((5-clopyrimidin-2-yl)(metyl)amino)xyclohexanon (1,2 duong luong),
(PhsP)4Pd (0,05 duong lugng), va pyridin (8,17 duong luong) duoc két hop vao mot
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lo. Lo nay duoc chiéu xa bing MW & 160°C trong 1 gio. B4 sung mét lan nita
(PhsP)sPd (0,025 duong lugng) vao va chiéu xa lai hdn hop phan tng bing MW &
160°C trong 30 phut. Sau khi lam ngudi dén nhiét d6 trong phong, hdn hgp phéan tng
duge két hop véi nude va duge chiét hai 1an bang DCM. Dich chiét hiru co két hop
duoc 1lam kho (MgSO4), duge loc va co trong chan khong.

Phén con lai dugc tinh ché bang HPLC didu ché (diéu kién bazo) dé thu duoc
san pham mong mudn.

Cac din xudt  N-(5-clopyrimidin-2-yl)-N-metyl-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-8-amin dugc tdng hop theo quy trinh chung néu trén.

Béang 1
R! Tén [M+H]" | tr[phut]
m/z LC-MS
Me N-(5-clopyrimidin-2-y1)-N,2-dimetyl-6,7,8,9- 328,11 0,66
tetrahydro-5H-pyrido[3,2-b]indol-8-amin
F N-(5-clopyrimidin-2-yl)-2-flo-N-metyl-6,7,8,9- 332,09 0,87

tetrahydro-5H-pyrido[3,2-b]indol-8-amin

CFs; N-(5-clopyrimidin-2-y1)-N-metyl-2-(triflometyl)- 381,99 0,94
6,7,8,9-tetrahydro-5H-pyrido[3,2-bJindol-8-amin

A.1.3. Tong hop din xuét N-(5-clopyrimidin-2-yl)-N-metyl-6,7,8,9-tetrahydro-5 H-
pyrido[3,2-b]indol-8-amin (phuong phap B)

A.1.3.1 Téng hop di-tert-butyl 1-(pyridin-3-yl)hydrazin-1,2-dicarboxylat

B ~ ’/N\
R N oc N Boc

- |

H
- n-BulLi/ THF AN

Quy trinh chung;:

Dung dich chira dung dich butyllithi 1,6M trong hexan (1,1 dwong lugng)
dugc bd sung nho giot & -40°C vao dung dich chira dAn xuit 3-bromo-pyridin twong
tng (1 duong lugng) trong dietylete (14,5 duong lugng) trong mdi trudng khi quyén
chtra N2. Hon hop phan tng dugc khudy trong 20 phut & -40°C va sau d6 dung dich
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chtra di-tert-butyl-azodicarboxylat (1,1 duong lugng) trong THF (18,5 duong luong)
duoc bd sung nhd giot vao. Hon hop phan ting dugc khudy & -40°C trong 30 phiit va
duoc dé 4m dén nhiét do trong phong trong 30 phut. Nude duge bd sung vao, sau dé
bd sung DCM. Pha hitu co duge tach va duge 1am kho bang MgSO4, dugc loc va ¢d

dac trong chan khong. Phén con lai duoc tinh ché bang FC (EA/n-heptan: 2/8) dé thu

dugc san pham mong muodn.

Din xuét di-tert-buty! 1-(pyridin-3-yl)hydrazin-1,2-dicarboxylat dugc tong

hgp theo quy trinh chung néu trén

R! Tén [M+H]" tr
m/z [phut]
LC-
MS

OMe | di-tert-butyl 1-(6-metoxypyridin-3-yl)hydrazin-1,2- | 340,16 | 0,88
dicarboxylat

F di-tert-butyl 1-(6-flopyridin-3-yl)hydrazin-1,2- | 328,12 | 0,88
dicarboxylat

A.1.3.2 Tdng hop din xuit N-(5-clopyrimidin-2-y1)-N-metyl-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-8-amin

0]
N.
R N\ H -~ R R? N\
N, \
N "Boc 4% HySO4 Z N
Boc H

(R3 1a 5-clo-pyrimidin-2-yl)
Quy trinh chung:

Dung dich chua din xudt di-tert-butyl 1-(pyridin-3-yl)hydrazin-1,2-
dicarboxylat  twong  Ung (Il duong  lugng),  4-((5-clopyrimidin-2-
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yl)(metyl)amino)xyclohexanon (1 duong lugng) trong dung dich nudc HaSO4 4%
(10mL/0,04 mol) dugc khudy & 100°C trong 2h30. Sau khi lam ngudi dén nhiét do
trong phong, hon hop phéan ung duge két hop v6i dung dich NaHCO3 bdo hoa va
duoc chiét bz:flng EA. Dich chiét hitu co két hop dugc lam kho (MgSOs), duge loc va
c6 diic trong chan khong. Phin con lai dugce tinh ché bang HPLC diéu ché (diéu kién

bazo) d€ thu dugc san pham mong mudn

Cac din xuit N-(5-clopyrimidin-2-yl)-N-metyl-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-8-amin duoc tdng hop theo quy trinh chung néu trén.

R! Tén [M+H]" | &
m/z [phut]
LC-
MS

OMe | N-(5-clopyrimidin-2-yl)-2-metoxy-N-metyl-6,7,8,9- 344,12 | 0,67
tetrahydro-5H-pyrido[3,2-b]indol-8-amin

F N-(5-clopyrimidin-2-yl)-2-flo-N-metyl-6,7,8,9- 332,03 | 0,87
tetrahydro-5H-pyrido[3,2-b]indol-8-amin

A.1.3. Téng hop din xuét axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

\
\N_R3 N'R3
1) Br” “CO,Et f N
RN NaH/ DMF NI
TN hinkd |
N Z N
H 2) NaOH \\COZH
(R3 1a 5-clo-pyrimidin-2-yl)
Quy trinh chung:

B sung NaH (1,1 duong luong, thé phan tan 60% trong dau khoéang) vao
dung dich da dugc lam lanh (0°C) chira din xuit N-(5-clopyrimidin-2-yl)-N-metyl-
6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-8-amin thich hgp (1 dwong lugng) trong
DMF khan (0,2 mL/0,08 mmol). Khudy hén hgp phan tmg & 0°C trong 10 phit, bd
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sung etyl bromoaxetat (1,1 duong lugng) vao va dé 4m hdn hop phan ung dén nhiét
d6 trong phong va khudy qua dém. B6 sung nuéc (0,07 mL) va dung dich nuéc
NaOH 30% (0,07 ml) vao hén hop phan ng. Khudy hdn hop phan g & 50°C trong
2h va sau d6 b sung dung dich nuée HCI 37% (0,07 mL) vao. San pham dugc tinh
ché ngay lap tirc bing HPLC didu ché (didu kién bazo) dé thu dwgc hop chat cudi

cung.
Diéu ché cac hop chat néu trong vi du

DAn xuét axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic sau day dugc tong hop theo quy trinh chung néu

trén.
Béang 2
tr [phut]
Vidu [M+H]*
Tén LC-MS
m/z
| axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)- 0.64
2-metyl-6,7,8,9-tetrahydro-5SH-pyrido[ 3,2~ 386,01 ’

bJindol-5-yl)axetic

5 axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)- 0.83
2-flo-6,7,8,9-tetrahydro-5H-pyrido[3,2-bJindol- | 390,02 ’

S-yl)axetic

; axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)- 0.66
2-metoxy-6,7,8,9-tetrahydro-SH-pyrido[3,2- 402,05 ’

bJindol-5-yl)axetic

A axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)- 0.29
2-(triflometyl)-6,7,8,9-tetrahydro-SH- 440,0 ’

pyrido[3,2-b]indol-5-yl)axetic

A.2 Tdng hop dan xuat axit 2-(8-(5-clopyrimidin-2-ylamino)-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-5-yl)axetic
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A.2.1 Téng hop tert-butyl (6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-8-yl)carbamat

0
«~"‘~LA'”‘~
[ ] NHBoc
L o i
e P éz
M. B
MHBos Y/
. s . §
TUUNH,  phPPd pyridin T TN

MW 10 0

Dung dich chtra 3-amino-2-bromopyridin (1,0 g, 5,78 mmol, 1,0 duong
luong), tert-butyl (4-oxoxyclohexyl)carbamat (1,48 g, 6,94 mmol, 1,2 duong luong),
(PhsP)4Pd (334 mg, 0,289 mmol, 0,05 duong lugng), va pyridin (3,8 ml, 47,2 mmol,
8,17 duong lugng) dugc két hop vao trong mot lo. Gia nhiét lo nay bing MW &
160°C trong 2h30. Két hop hdn hop phan tng véi dung dich NaHCOs bdo hoa va
chiét bing EA. Rira 16p hitu co bing nude, nude mudi, lam kho (MgSO4), loc va cd
dac trong chan khong. Nghién phan con lai véi dietyl ete va thu hdi bang cach loc dé

thu dugc hop chit néu ¢ d& muc nay & dang chét rin mau be.
LC-MS: tr = 0,59 phut; [M+H]" =288,27.

A22 Tbéng hop etyl 2-(8-amino-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-

yl)axetat (mudi hydroclorua)

NHBoc

N WHBoo
B TOCRED

NaH? DMF N
. [

4% HOu dioxan

E
R gt # B s

SO CO,E

B6 sung NaH (37 mg, 1,54 mmol, 1,1 duong luong, thé phan tan 60% trong
dAu khoang) vao dung dich dd dugc lam lanh (0°C) chua ters-butyl (6,7.8.9-
tetrahydro-5H-pyrido[3,2-b]indol-8-yl)carbamat (403 mg, 1,4 mmol, 1,0 duong
lugng) trong DMF khan (3,8 mL). Khudy hdn hop phén tng & 0°C trong 10 phit, bd
sung etyl bromoaxetat(0,16 mL, 1,4 mmol, 1,0 duong luong) vao va dé 4m hdn hop
phan rng dén nhiét do trong phong va khudy qua dém. B sung nudc vao va chiét

hdn hop phéan g hai 14n bang EA. Rira dich chiét hitu co két hop bang nudc, nude
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mudi, 1am khd (MgSO4), loc va cd dic trong chan khdng. Tinh ché phén con lai bang

HPLC diéu ché (diéu kién axit) dé thu dugc san phdm mong mudn.
LC-MS: tr = 0,67 phat; [M+H]* = 373,96.

Bd sung HCI trong dioxan (4M, 0,21 ml, 0,85 mmol, 14 duong luong) vao
etyl 2-(8-((tert-butoxycacbonyl)amino)-6,7,8,9-tetrahydro-5 H-pyrido[ 3,2-b]indol-5-
yl)axetat (23 mg, 0,06 mmol, 1,0 duong lugng) va hén hop phan tng dugc khudy 6
nhiét do trong phong trong 1 gid. Tiép theo, co dic hdn hop phén g trong chén
khong dé thu dugc hop chét néu & dé muc nay, hop chét nay dugc sir dung cho budc

tiép theo ma khong can tinh ché thém.
LC-MS: tg = 0,37 phat; [M+H]" = 273,91

A.2.3 Tbng hop din xuét axit 2-(8-(5-clopyrimidin-2-ylamino)-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic

2HCI
Ha HN-R®
1) R3-Cl/ K,CO4/ DMA
N H
‘ N 2) NaO
N

B N\
Pz > | b
Z N

\\COZEt LCOZH
(R? 1a 5-clo-pyrimidin-2-y1)
Quy trinh chung:

Khudy hén hop gdém etyl 2-(8-amino-6,7,8,9-tetrahydro-5H-pyrido[3,2-
blindol-5-yl)axetat (mudi hydroclorua) (0,06 mmol), 2,5-diclopyrimidin (0,06
mmol), va K,COs (0,25 mmol) trong DMA (0,4 mL) ¢ 80°C trong 12 gio. Sau khi
lam ngudi dén nhiét do trong phong, bd sung nuéc (0,06 mL) va dung dich nuge
NaOH 30% (0,06 mL) vao hdn hop phan @ng. Khudy hdn hop phén tng & 50°C
trong 2 gio va sau do bd sung dung dich nudc HCI 37% (0,06 mL) vao. San pham
duge tinh ché ngay 1ap tirc bing HPLC (didu kién bazo) dé thu duoc hop chét cubi

cung & dang chat ran mau trang.
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biéu che céac hop chat néu trong vi du

Dén xuét axit 2-(8-(5-clopyrimidin-2-ylamino)-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-5-yl)axetic sau ddy dugc tong hgp theo quy trinh chung néu trén.

Béang 3
tr [phut
Vidu [M+H]* [phi]
Tén LC-MS
m/z
5 axit 2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9- 1581 0,56
tetrahydro-SH-pyrido[3,2-b}indol-5-yl)axetic ’

A.3 Tbng hop axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic

A3.1 Téng hop tert-butyl metyl(6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-8-

yl)carbamat

M _M.HF' T e

TUNH: PPy P pyridin

M 18070
Hoa tan 3-amino-2-bromopyridin (2,0 g, 11,6 mmol, 1,0 duong lugng), 4-(N-
Boc-N-metylamino)xyclohexanon (3,15 g, 13,9 mmol, 1,2 duong luong), va
(PhsP)4Pd (668 mg, 0,58 mmol, 0,05 duong luong) trong pyridin (7,6 ml) trong mot
lo. Gia nhiét lo bang chiéu xa baing MW & 160°C trong 60 phut. P4 hén hop phan
ung vao nudc (9,5 mL) va thu hdi chét rén tao thanh bing cach loc, lam khé, nghién

trong dietyl ete va thu hoi lai bang céach loc dé thu dugc hop chit néu & dé muc nay.
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LC-MS: tr = 0,63 phut; [M+H]* =302,15.

A32 Tbéng hop (S)-etyl 2-(8-((fert-butoxycacbonyl)(metyl)amino)-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetat va (R)-etyl 2-(8-((tert-
butoxycacbonyl)(metyl)amino)-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetat

\N/Boc \N/Boc \N/Boc
Br~ “CO,Et
‘N\ N NaH/ DMF IN\ { ) N
L, — - ULy L
CO,Et \\COZEt

Bé sung NaH (120 mg, 5,02 mmol, thé phan tan 60% trong dau khoéng) vao
dung dich di dwgc lam lanh (0°C) chura fert-butyl metyl(6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-8-yl)carbamat (1,37 g, 4,56 mmol) trong DMF khan (12,5 mL).
Khudy hdn hop phén Gng & 0°C trong 10 phut, bd sung etyl bromoaxetat(0,52 mL,
4,56 mmol) vao va dé 4m hon hop phan tGng dén nhiét do trong phong va khudy qua
dém. B6 sung nudc vao va thu hdi két tua tao thanh bang cach loc va ria bang nudc.
Tinh ché chét rin thd biang FC (8% MeOH trong DCM) sau do loc bing dietyl ete dé

thu dugc san pham mong mudn & dang raxemat.
LC-MS: tr: 0,7 phat/ [M+H]": 388,50

Téch hai chét ddng phan dbi anh ciia san phim thu duge bing HPLC diéu ché
bét déi (HPLC bét dbi-5):

(R)-etyl 2-(8-((tert-butoxycacbonyl)(metyl)amino)-6,7,8,9-tetrahydro-5 H-
pyrido[3,2-b]indol-5-yl)axetat

(487 mg, 28%): HPLC (HPLC bét dbi-1): tr: 6,03 phut;

(S)-etyl 2-(8((tert-butoxycacbonyl)(metyl)amino)-6,7,8,9-tetrahydro-5S H-
pyrido[3,2-b]indol-5-yl)axetat

(491mg, 28%): HPLC (HPLC bét déi-1): tr: 7,36 phut.
A33. Téng hop axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-
tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic (vi du 6)
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Bé sung HCl 4N trong dioxan (0,895 mL) vao (S)-etyl 2-(8-((tert-
butoxycacbonyl)(metyl)amino)-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetat
(100 mg, 0,258 mmol). Khudy hdn hgp phan tng & RT trong 1h va cd dic dé thu
duoc san pham mong mubn & dang mubi hydroclorua, mudi ndy duoc st dung trong
buécﬁéptheornékhéngcénthﬂlchéthénL

LC-MS: tr: 0,38 phat/ [M+H]": 288,25.

Bé sung 2,5-diclopyrimidin (38,5 mg, 0,26 mmol) va KoCO3 (143 mg, 1,03
mmol) vao dung dich chira hgp chét trung gian ndy (93 mg, 0,26 mmol) trong DMA
(1,8 mL). Khudy hdn hop phan ung & 80°C trong 20h. Sau khi lam ngudi dén nhiét
d6 trong phong, bd sung nudce (0,26 mL) va dung dich nuéc NaOH 30% (0,26 mL)
vao va khudy hdn hop phan tmg & 50°C trong 2h. Tiép theo, bd sung dung dich nudc
HCI 37% (0,26 mL) vao, va loc két tia tao thanh va tinh ché bing HPLC diéu ché
(diéu kién bazo) d8 thu duoc hop chét néu & d2 muc nay ¢ dang chét rin mau tréng.

LC-MS: tr: 0,61 phat/ [M+H]™: 372,18.

HPLC (HPLC bét d6i-2): tr: 7,87 phit.

A4 Tbéng hop axit (8)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

A4.1 Tbéng hop (S)-etyl 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8.9-
tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetat va (R)-etyl 2-(8-((5-clopyrimidin-2-
yl)(metyl)amino)-2-ﬂ0-6,7,8,9-tetrahydro-5H-pyrid0[3,2-b]indol-5-yl)axetat
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N= N=
\ o] \ N=
N%\} N )@ \NA\}C'
N N ~ N
F_N Br” “CO.Et F. N
TN N\ Fa Na
l NaH/ DMF | . | N\
Z N - Z N —
H \\ N
COZEt \~coet

B sung cén than NaH 95% (56,1 mg, 2.22 mmol, 1,2 duong lugng) vao dung
dich dd dugc lam lanh (0°C) chira N-(5-clopyrimidin-2-yl)-2-flo-N-metyl-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-8-amin (614 mg, 1,85 mmol, 1 duong lugng) trong
DMF (6,36 mL). Khudy hdn hop phan tng trong 20 phut. B sung tir tir etyl
bromoaxetat(0,233 mL, 2,04 mmol, 1,1 duong lugng) vao va dé hdn hop phan tng
4m & RT va khudy trong 2h. Hoa tan hdn hop phan ung trong EA, va rira bang dung
dich NaHCOs3 bdo hoa. Lam kho dich chiét hitu co béng MgSOs, loc va co déc trong
chan khong. Tinh ché phan con lai bing FC (n-heptan dén n-heptan/EA: 7/3) dé thu

dugc san pham mong mudn ¢ dang raxemat.
LC-MS: tr: 0,96 phat/ [M+H]": 418,01

Téch hai chat ddng phan ddi anh ctia san phim thu duoc bing HPLC didu ché
bét db6i (HPLC bét d6i-6):

(S)-etyl  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetat

(271 mg, 35%): HPLC (HPLC bét d6i-3): t: 6,22 phut;

(R)-etyl  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetat

(273 mg, 35%): HPLC (HPLC bét d6i-3): tr: 7,66 phut.

A42 Tbéng hop axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic (vi du 7)
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N= N=
\N ’QN}CI \N ,QN}CI

F_N
F IN\ { 1N NaOH B
Z N THF 7 N\\
\\COZEt COzH

B6 sung NaOH IN (10 mL, 10 mmol, 15,42 duong luong) vao dung dich
chita (S)-etyl 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-SH-
pyrido[3,2-blindol-5-yl)axetat (271 mg, 0,649 mmol, 1 dwong luong) trong THF (10
mL) & RT. Khudy hdn hop phan tng & RT trong 1h. C6 dac hdn hop phéan tng trong
chan khong dé loai bé chi THF. Tiép theo axit hoa hdn hop bing HCI dam ddc dén
d6 pH~5-6 va khudy & RT. Chiét huyén phii bing EtOAc (4 1an). Lam kho 16p hitu
co gop lai bang MgSOs, loc va ¢ dac trong chan khong dé thu dugc hop chét néu &

d& muc nay & dang chit rdn mau be (255 mg, 100%).
LC-MS: tg: 0,82 phut/ [M+H]": 390,12
HPLC (HPLC bét d6i-2): tr: 4,96 phit.

A.5 Téng hop axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-2-flo-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic

A5.1 Téng hop benzyl (2-flo-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-8-

yl)carbamat
O
NHCbz
F N N
NHCbz
U _NH_ HCI | TN
N /
H 4% H,SO, u

Dung dich chita 2-flo-5-hydrazinylpyridin hydroclorua (200 mg, 1 duong
luong), benzyl (4-oxoxyclohexyl)carbamat (296 mg, 1 duong lugng) trong dung dich
nude HaSO04 4% (3,3 mL) duoc khudy & 80°C trong 16h. Sau khi lam ngudi dén nhiét
do trong phong, hdn hop phan tng dugc két hop véi dung dich NaHCO3 bdo hoa va
duoc chiét bing EA. Lam kho (MgSO4), loc va cd dac dich chiét hitu co két hop
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trong chan khong dé thu duoc san phim mong mudn (305 mg, 77%), san phdm nay

duogc st dung cho budc tiép theo ma khong can tinh ché thém.
LC-MS: tr: 0,82 phat/ [M+H]": 340,13.

A52 Téng hop  (S)-etyl-2-(8-(((benzyloxy)cacbonyl)amino)-2-flo-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetat va (R)-etyl-2-(8-
(((benzyloxy)cacbonyl)amino)-2-flo-6,7,8,9-tetrahydro-5 H-pyrido[3,2-b]indol-5-

yl)axetat
NHCbz NHCbz NHCbz
N Br~ “CO,Et . <
| N NaH/ DMF | I\ . F IN\
CO,Et \\COZEt

Bb sung cAn than NaH 95% (20,8 mg, 2.22 mmol, 1,2 duong lugng) vao dung
dich da dugc lam lanh (0°C) chua benzyl (2-flo-6,7,8,9-tetrahydro-5H-pyrido[3,2-
blindol-8-yl)carbamat (295 mg, 1,85 mmol, 1 duong luwong) trong DMF (6,36 mL).
Khudy hdn hop phén tng trong 10 phut. B4 sung tir tir etyl bromoaxetat (0,086 mL,
1,1 duong luong) vao va dé hdn hop phan tng 4m & RT va khudy trong 4h30. B6
sung mot lugng NaH 95% nira (3,5 mg, 0,2 duong lugng) sau do bd sung etyl
bromoaxetat (0,016 mL, 0,2 duong lugng). Khudy phan tng & RT trong 16h. Tiép
theo, hoa tan hén hop phan tng trong EA,va rira bang dung dich NaHCOs3 bdo hoa.
Lam khd dich chiét hitu co bang MgSOs, loc va c¢d dic trong chén khong. Tinh ché
phén con lai bang FC (n-heptan dén n-heptan/EA: 1/1) dé thu duoc san pham mong

mudn & dang raxemat (150mg, 50%).
LC-MS: tr: 0,9 phat/ [M+H]": 426,15

Téch hai chit ddng phan déi anh cua san phim thu dugc bang HPLC diéu ché
bét dbi (HPLC bét dbi-7):

(R)-etyl-2-(8-(((benzyloxy)cacbonyl)amino)2-flo-6,7,8,9-tetrahydro-5 -
pyrido[3,2-b]indol-5-yl)axetat
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(67 mg, 23%): HPLC (HPLC bt d6i-3): tr: 5,96 phut;

(S)-etyl-2-(8-(((benzyloxy)cacbonyl)amino)2-flo-6,7,8,9-tetrahydro-5S H-
pyrido[3,2-b]indol-5-yl)axetat

(86 mg, 29%): HPLC (HPLC bat d6i-3): tr: 7,27 phut.

A.5.3 Téng hop (S)-etyl-2-(8-amino-2-flo-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-

S-yl)axetat (mudi hydrobromua)

NHCbz
! NH, HB

oG

A
33% HBr trong AcOH -

....................... P

s‘um g .
RN

B4 sung HBr 33% trong axit axetic (0,22 mL) vao dung dich chira (S)-etyl-2-
(8-(((benzyloxy)cacbonyl)amino)-2-flo-6,7,8,9-tetrahydro-5 H-pyrido[3,2-b]indol-5-
yl)axetat (42 mg, 1 duong luong) trong axit axetic (1 mL). Khudy hdn hop phan tng
duoc & RT trong 1h va ¢ déc trong chan khong dé thu dugc san phdm néu & dé muc
(94 mg, 100%), san pham nay dugc st dung cho budc tiép theo ma khong can tinh

ché thém
LC-MS: tr: 0,55 phut/ [M+H]": 292,12

A.5.4 Tbéng hop axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-2-flo-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic (vi du 8)

)c\|
g N=
NH, HBr \/ HN,Q}CI
1) Cl K,COs DMA N
F Ny 2) NaOH FL N
| b . | ST\
Z N AN
\_
CO,Et \_

CO,H

Bd sung 1an luot 2,5-diclopyrimidin (15,6 mg, 1,4 duong lugng) va K2COs
khan (41,5 mg, 4 duong lugng) vao dung dich chira (S)-etyl-2-(8-amino-2-flo-
6,7,8,9-tetrahydro-5 H-pyrido[3,2-b]indol-5-yl)axetat (mudi hydrobromua) (48 mg, 1
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duong luong) trong DMA (1 mL) . Khuiy hdn hop phan tng & 80°C trong 16h. Sau
khi lam ngu6i dén nhiét do trong phong, d6 hon hop phan tng vao nude va chiét
bang EA. Lam khd dich chiét hitu co két hop bang MgSO4, loc va ¢ dic trong chan
khong. Tinh ché phén con lai bang HPLC didu ché (diéu kién axit) dé thu duoc hop
chét trung gian etyl este (9 mg, 30%).

LC-MS: tr: 0,88 phut/ [M+H]": 404,05

B6 sung NaOH 1IN (0,5 mL) vao dung dich chira hop chét trung gian etyl este
(9 mg, 1 duong luong) trong THF (0,5 mL). Khudy hdn hop phan tmg & RT trong
1h, axit héa cho dén d6 pH 1-2 bing dung dich Hel 1N va chiét bang EA. Lam kho
dich chiét hiru co két hop bang MgSOy4, loc va co dic trong chan khong dé thu duogc
hop chét néu & dé muc nay & dang chét rin mau be (6 mg ,24%).

LC-MS: tr: 0,75 phat/ [M+H]": 376,18

HPLC (HPLC bat ddi-4): tr: 6,6 phut.

A.6 Téng hop axit (S)-2-(3-((5-clopyrimidin-2-yl)(metyl)amino)-3,4-dihydro-1H-
carbazol-9(2H)-yl)axetic (vi du tham chiéu 1)

A.6.1 Tbéng hop (S)-metyl 2-(3-((5-clopyrimidin-2-yl)(metyl)amino)-1,2,3,4-
tetrahydro-9H-carbazol-9-yl)axetat va (R)-metyl 2-(3-((5-clopyrimidin-2-
yl)(metyl)amino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl)axetat

\NE \%N}cn N

W B e

\ S0/ MeH () () - O
N

N N

(.
\\C02H COzMe \\COZMe

Bé sung H2SO4 dam dic (0,2 duong lugng) vao dung dich chtra axit 2-(3-((5-
clopyrimidin-2-yl)(metyl)amino)-3,4-dihydro- 1H-carbazol-9(2H)-yl)axetic (dugc mo
ta nhu vi du 53 trong WO 2011/117798) (100 mg, 0,27 mmol) trong MeOH (1 ml).

Khudy hdn hop phan ung & nhiét do hdi lwu trong 2h. C& dic hdn hgp phéan tng
trong chan khong va phan con lai duge két hop véi dung dich NaHCOj3 bao hoa va
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chiét bang EA. Rira dich chiét hitu co két hop bang nuéc mudi, lam kho bing
MgSO4 va 1am bay hoi trong chan khong dé thu duoc san pham mong mudn & dang

raxemat (86 mg, 83%).

LC-MS: tr: 1,01 phat/ [M+H]"™: 385,10

Tach hai cht ddng phan ddi anh ctia san phim thu dugc bang HPLC diéu ché
bét d6i (HPLC bat ddi-5):

(S)-metyl  2-(3-((5-clopyrimidin-2-yl)(metyl)amino)-1,2,3,4-tetrahydro-9H-
carbazol-9-yl)axetat

(22 mg, 21%): HPLC (HPLC bat ddi-1): tr: 7,21 phut; va

(R)-metyl  2-(3-((5-clopyrimidin-2-yl)(metyl)amino)-1,2,3,4-tetrahydro-9H-

carbazol-9-yl)axetat
(21 mg, 20%): HPLC (HPLC bat dbi-1): tr: 9,06 phit.

A.6.2 Thng hop axit (S)-2-(3-((5-clopyrimidin-2-yl)(metyl)amino)-3,4-dihydro-1H-
carbazol-9(2H)-yl)axetic (vi du tham chiéu 1)

NaOH 5N

,,,,,,,,,,,, F——

b

B4 sung 5N NaOH (10 duong lwgng) vao dung dich chira (S)-metyl 2-(3-((5-
clopyrimidin-2-yl)(metyl)amino)-1,2,3,4-tetrahydro-9H-carbazol-9-yl)axetat (22 mg)
trong THF (1 ml). Hon hop phén tng dugc khudy & RT trong 2h, axit hoa bang HCI
dam dac va khuéy o RT. Loc két tia tao thanh va lam kho dé thu dugc hop chit néu
& dé muc nay & dang chét rn mau trang.

LC-MS: tr: 0,93 phat/ [M+H]*: 371,13.

HPLC (HPLC bét d6i-2): tr: 4,59 phit.
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Thtr nghiém sinh hoc:
ChuAn bi mang thu th8 hCRTH?2 va thir nghiém thay thé phdi tir phéng xa:

Trude tién, té bio HEK293-hCRTH, tai td hop duoc tach ra tir dia nudi ciy
vao 5 ml dung dich dém A/dia (Dung dich dém A: 5 mM Tris, 1 mM MgCl-6H,0
pH=7.4) bang cach sir dung nao cao su. Tiép theo, cac té bao dwoc chuyén vao éng
ly tim va dugc ly tdm trong 5 phut ¢ tdc d6 400 g. Vién két té bao dugc tai tao huyén
phu trong cung dung dich dém va dng nghiém dugc lam lanh & —80°C. Cac té bao
duoc 1am tan gia va cdc manh vun mang dugc tao ra bing cach ddng hoa co st dung
thiét bi ddng hoa polytron (30 giay). Tiép theo, cdc manh vun mang té bao dugc ly
tam & toc d6 3000 g trong 20 phut va dugc tai tao huyén phu trong dung dich dém C
(Dung dich dém C: 75 mM Tris , 25 mM MgCl,, 250 mM Sacaroza pH 7,4). Cac

phan phan udc ctia manh vun mang té bao dugc bao quan ¢ —20°C.

Thit nghiém gn két duge thuc hién trong thé tich thir nghiém cudi 1a 250 pl.
Truéce tién, 25 pl hop chét thir nghiém, da dugce pha lodng trude trong dung dich dém
ge“'m két (dung dich dém gén két: 50 mM Tris-Base, 100 mM NaCl, 1 mM EDTA,
0,1% BSA (khdng chita proteaza), 0,01 % NaNs, 10mM MnCl, d6 pH 7 ,0) duoc dua
vao mdi 15. Sau khi bd sung 75 ul dung dich dém gan két, 50 ul phdi ttr phong xa 3H-
PGD; (& 2,5 nM (220,000 dpm/18) tir ANAWA ART0662) dugc bd sung vao mdi 15.
Thir nghiém gin két dugc bat dlu bang cach bd sung 100 ul manh vun mang CRTH>,
dat dén ndng do cudi 1a 20pg/16. Pé gin két khong dic hiu, PGD: duoc bd sung
vao hdn hop phan tng dén ndng do cudi 10 mM. Hon hop thir nghiém nay duge G
trong 90 phut & nhiét do trong phong va sau d6 duoc loc qua dia loc 96 16 GF/C da
dugc thdm trudc trong 3 gid trong polyetylenimin (PEI) 0,5%. Céc 16 cta dia loc
duoc ria ba 14n bang dung dich dém gin két da dugc lam lanh trong nudc da. Tiép
theo, 40 pul Microscint-40 (Packard) duoc bd sung vao mdi 18 va hoat tinh phong xa

con lai duoc dinh luong trong thiét bi Topcount (Packard).

Hoat tinh d6i khang ctia hop chit duoc néu lam vi du dugc thé hién trong

bang 4.
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Vi dy Tén (G
[nM]
. axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl- L9
6,7,8,9-tetrahydro-SH-pyrido[ 3,2-b]indol-5-yl)axetic
5 axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9- 31
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic
; axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy- 3
6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic
axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-
4 (triflometyl)-6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5- 10
yl)axetic
5 axit  2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro- 0
S5H-pyrido[3,2-b]indol-5-yl)axetic
‘ axit  (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9- 23
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic
. axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo- 5.6
6,7,8,9-tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic
o axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-2-flo-6,7,8,9- 0

tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

Thir nghiém thay thé phdi tir phong xa vé6i sw ¢6 mit ctia albumin huyét thanh

la giéng nhu dd mo ta ¢ trén.
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Thir nghiém thay thé phdi tir phéng xa - albumin huyét thanh nguoi (Human Serum
Albumin - HSA):

ngudi (HSA) duoc tién hanh nhu dd mo ta & trén, véi nhing cai bién sau. Dung dich
dém gin két-HSA: Dung dich dém gén két + 0,5% albumin tir huyét thanh nguoi
A1887 cuia Sigma (thay cho 0,1% BSA). Thé tich gdm 25 pl hop chét thir nghiém,
da duoc pha lodng trude trong dung dich dém gin ké-HSA duoc dua vao mdi 10.
Sau khi b6 sung 75 pl dung dich dém gin két-HSA, 50 ul *H-PGD: (& 2,5 nM
(220,000 dpm/18) tr ANAWA ART0662) dugc bd sung vao mdi 16. Quy trinh con lai
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Hoat tinh d6i khéng cta hgp chit dugc néu lam vi du duge thé hién trong

bang 5.

ICso
[nM]

Vidu Tén

. axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl- 39
6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic ’

5 axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9- )3
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic ’

; axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy- 3
6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-
4 (triflometyl)-6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5- 16
yl)axetic

axit  2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic

axit  (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-
6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]Jindol-5-yl)axetic

axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-2-flo-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

Thir nghiém thay ddi hinh dang té bao wa eosin voi huyét twong ngudi

Sau khi c6 duogc su ddng y cho phau thuat, cic mau méau dugc liy qua duong
tinh mach theo quy trinh dugc phé chuén bai Gy ban dao dirc cta Basel, Switzerland.
Bach cu nhén da hinh (bao gbm té bao wa eosin, té bao wa bazo va té bao trung tinh)
dugc phan lap bang cach st dung phuong phap Polymorphprep™ (Axis-Shield).
Tém lai, mau nguyén ven da dugc xur ly chéng dong dugc sap thanh timg 16p 1én trén

gradient Polymorphprep (ty trong 1,113 g/ml) va dugc ly tdm & tdc d6 500 g trong 30
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phut. Phan doan chua té bao nhan da hinh duoc thu nhan va dugc 1am tan hong cau

bang cach phan giai nhd dung dich mudi nhuge truong.

Céc té bao nhan da hinh duoc tai tao huyén phu trong dung dich dém tht
nghiém (1x PBS véi Ca?*/Mg?* duogc bd sung 0,1 % BSA, 10 mM HEPES, va 10
mM Glucoza, pH 7,4) & 5x 10° té bao/ml va dugc nhudom béng khang CD49d-APC
((APC=Allophycoxyanin) trong 1 gi& & nhi¢t do trong phong. Hop chét thtr nghiém,
& cac ndng dd khac nhau, duge G so bd 10 phit trong huyét twong ngudi (dugc chbng
dong tu bang chét tic ché thrombin). Tiép theo, huyét twong ngudi dugc bd sung vao
céc t& bao nhan da hinh dén 50% thé tich thir nghiém cudi véi té bao nhan da hinh &
mat d6 4x106 t& bao/ml. Sau khi & trong 10 phut & 37°C, c4c té bao nhan da hinh
duoc hoat hoa trong 5 phut ¢ 37°C bang cach bd sung PGD; & ndng dd cubi 100 nM.,
Dung hoat hoa bang cach bd sung 0,5 ml paraformaldehyt (1%).

Ngay sau khi c¢b dinh bing paraformaldehyt, mau dugc phén tich bang thiét bi
dém té bao trong dong chdy FACSCanto (BD Biosciences) va cac té bao dich duogc
nhan biét nho dic tinh tin xa trudc (forward-scatter - FSC) va tan xa bén (side-
scatter - SSC). Té bao ua eosin dugc nhan dang bang tin hiéu khdéng CD49d-APC va
profile tin xa bén dac trung (SSC) clia chiing. Dap tng thay d6i hinh dang, biéu thi
su hoat hoa té bao wa eosin, dugc dinh lugng duéi dang ty 1€ phén tram sd té bao véi

su tan xa trudc gia tang.

Hoat tinh d6i khang cta hop chit dugc néu lam vi du duoc thé hién trong

bang 6.

ICso
[nM]

Vidu Tén

. axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl- 7
6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

5 axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9- 42
tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic ’

; axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy- 148
6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic
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axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-
4 (triflometyl)-6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5- 417
yl)axetic

axit  2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic

axit  (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-
tetrahydro-5H-pyrido[3,2-bJindol-5-yl)axetic

axit (S)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-
6,7,8,9-tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-2-flo-6,7,8,9-
tetrahydro-5H-pyrido[3,2-b]indol-5-yl)axetic

Thtr nghiém huy dong canxi ndi bao “Intracellular calcium mobilization assay -

FLIPR):

Té bao (HEK-293), biéu hién én dinh thu thd hCRTH2 dusi sy didu khién cia
gen khoi dau cytomegalovirus tir su cai xen don 1€ cia vector biéu hién pcDNAS
(Invitrogen), dugc phat trién dé nhap dong trong mdi truong DMEM (glucoza thap,
Gibco) dugc bd sung 10% huyét thanh bao thai bo (Bioconcept, Switzerland) trong
didu kién nudi ciy thé bao dong vat c6 vu tiéu chuén (37°C trong khong khi da dugc
Jam 4m chira 5% CO,). Céc té bao duoc tach tir dia nudi cAy bang cach sir dung dung
dich dém phén tach (0,02% EDTA trong PBS, Gibco) trong 1 phut, va dugc thu hdi
bing cach ly tim & tbc d6 200 g & nhiét dd trong phong trong 5 phut trong dung dich
dém tht nghiém (phan BSS Hank twong dwong (HBSS, Bioconcept) va DMEM
(glucoza thip, khong chira d6 phenol, Gibco)). Sau khi u trong 45 phut (37°C va 5%
CO,) v6i su c6 mit ctia 1 uM Fluo-4 va 0,04% Pluronic F-127 (ca hai déu do
Molecular Probes cung cép), va 20 mM HEPES (Gibco) trong dung dich dém thu
nghiém, té bao duogc rira bang va dugc tai tao huyén phu trong dung dich dém thir
nghiém, tiép theo dugc cdy 1én dia thir nghiém FLIPR 384 16 (Greiner) & mat do

50.000 té bao trong 66 pl mdi 15, va dugce lam ling bang cach ly tAm.
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Dung dich gbc chira hop chét thtr nghiém dugc chuan bi & nong d(}. 10 mM
trong DMSO, va dugc pha lodng theo day ndng d6 trong dung dich dém thtt nghiém
dén ndng @6 can thiét dbi voi dudong cong dap ung liéu e ché. Prostaglandin D>

(Biomol, Plymouth Meeting, PA) duoc dung lam chét cha van.

Dung cu FLIPR Tetra (Molecular Devices) dugc van hanh theo hudng dan
tiéu chudn cia nha san xuét, bang cach bd sung 4 pl hop chét thir nghiém d3 duoc
hoa tan & néng d6 10 mM trong DMSO va dugc pha lodng trudc khi thi nghi¢m
trong dung dich dém tht nghiém dé dat dwgc ndng do cudi mong mubn. 10 ul
prostaglandin D, 80 nM (Biomol, Plymouth Meeting, PA) trong dung dich dém thu
nghiém, dugc bd sung 0,8% albumin huyét thanh bo (ham lugng axit béo <0,02%,
Sigma), tiép theo dugc bd sung vao dé thu dugc ndng d6 cudi 1a 10 nM va 0,1%,
twong Gng. Su thay ddi mic phat huynh quang dugc giam st trudc va sau khi b
sung hop chét thir nghiém & Ae=488 nm va Aem=540 nm. Céc gia tri pic phat xa &
trén muc dudng nén sau khi bd sung prostaglandin D, dugc xuét ra sau khi trir di gid
tri duong nén. Céc gia tri duoc chuén hoa theo mau ddi ching & mirc cao (khdng bd
sung hop chit thir nghiém) sau khi trr di gia tri duong nén (khéng bd sung
prostaglandin D). Chuong trinh XLIfit 3.0 (IDBS) dugc su dung dé khép dit lidu
vao duong cong dap ung lidu vi tri don 1& c6 phuong trinh (A+((B-
A)/(1+((C/x)"D)))) va tinh toan cac gia tri ICso.

Tinh ddc té bao in vitro & té bao gan chudt cbng duge nuodi cly so cap
1. Cac phuong phap
1.1. Phén 1ap va nudi chy té bao gan chudt cong

Chudt céng Wistar duc trudng thanh duge gy mé bang natri pentobarbital va
té bao gan dugc phan 14p theo quy trinh tiéu chuén, ching han bang cach truyén dung
dich colagenaza tai chd cho gan. Kha ning séng sot clia té bao gan da tinh ché, dugc
kiém tra bang phuong phép loai trix thudc nhudm xanh trypan 1a 16n hon 85%. Té
bao gan da phéan lap duogc tai tao huyén phu trong Williams Medium E tiéu chuén,
khong chira d6 phenol, dugc bd sung (WME supp.) transferrin (100 pg/ml),

triiodothyronin (10 pg/ml), gentamixin (50 pg/ml), hydrocortison hemisucxinat
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(13,36 pg/ml), glucagon (5 pg/ml), HEPES (10 mM), inosin (10 pg/ml), insulin
(10 pg/ml), streptomyxin (100 pg/ml) va penixilin (100 U/ml) va 10% huyét thanh
bao thai bo (fetal bovine serum - FBS). Té bao duoc cy vao cac dia 24 16 duge phu
colagen & mét d6 ban dau la 2x10° té bao/15. Sau 4 gid gin vao dia nudi cdy, mdi
treong dugc hut ra va thay bing moéi trudng bd sung WME méi khong chira FBS c6
chta hop chit thir nghiém va dugc 0 trong 24 git & 37°C trong mdi trudng khong
khi chtra 95% Oz va 5% CO». Dbi véi mbi thi nghiém, nghia 1a, véi mdi mé té bao
gan, thue hién xi Iy bén mau l3p bing hop chat thir nghiém. Bén mau ddi chimg lap
(chi xtt Iy bang ta dugc 16ng) ciing c6 mit trén mdi dia nubi cay.
1.2 Su tiép xtic véi hop chét thir nghiém in vitro
Dung dich gbc chira hop chét thir nghiém dugce diéu ché trong DMSO vai gid
trude khi bt dau xur ly. Dich pha lodng thich hgp cta dung dich gbc nay dugc bd
sung vao moi trudng nudi cdy ngay trude khi xt 1y d8 c6 duoc ndng do cudi 1a 0, 3,
10, 30, 100 va 300 pM. Nong do cudi cua ta duge 1ong DMSO 14 1% (v/v).
1.3 Kha ning séng sét cia gidng cay té bao
1.3.1 Kiém tra hinh thai hoc ctia 16p don
Hinh théi hoc ctia cac 16p don té bao gan duge kidm tra bang kinh hién vi
quang hoc sau 24 gio tiép xuc véi hop chét thir nghiém. T4c dung lién quan dén viéc
xtr Iy dugc md ta theo cac cép do sau day:
0 Khong quan sét thay su thay d6i v& hinh thai hoc nh& viée xit Iy
so voi dich nudi cdy dbi ching
1-3  Viée xit Iy gy ra su thay doi bit ky v& mat hinh thai hoc, chang
han su két hat ndi bao, su tao khong bao hodc su chét té bao. Tuy thude vao
muc dd nghiém trong, nhitng thay ddi nay dugc d& cap dén nhu 1a thay dbi
khong déng ké (1), thay ddi vira phai (2) hodc thay ddi 1o rét (3).
K Viéc xtr ly gay ra 100% té bao chét va/hodc su tach rdi hoan

toan ctia 16p don khién cho dia hoan toan khong con chira t€ bao.
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1.3.2 Su that thoat lactat dehydrogenaza

Sau 24 gid xit ly dich nudi ciy té bao gan, cac phan phan udc clia moi truong
nuoi céy duoc thu nhan cén than va duoc st dung dé phén tich hoat tinh lactat
dehydrogenaza (LDH) biang phuwong phap do quang phd c6 sir dung kit phét hién tinh
doc té bao LDH do Clontech cung cip (cat No. 630117, Mountain View, CA, USA).
Déi véi mbi thi nghiém, dich nudi cdy bd sung duoc st dung dé xéc dinh tong hoat tinh
LDH ndi bao & thoi diém bat ddu xt y. Nhdm muc dich nay, 4 15 chira dich nudi ciy té
bao trong mdi thi nghiém duoc rira bang dung dich nuéc mudi lanh trude khi bit dau
xt 1y, dugce xt 1y si€u am trong moi truong sach va dich ddng nhéit duoc phén tich tong
hoat tinh LDH. Hoat tinh enzym trong mdi trudng nuoi cdy duoc danh gia va duoc thé
hién dudi dang ty 1é phan tram tdng hoat tinh c6 mit trong té bao gan nudi cy & thoi
diém bat dau xu ly.

2. Phan tich dit liu

Nong do gay doc té bao thap nhit (lowest cytotoxic concentration - LCC) va
ndng dd khong anh huéng (no effect concentration - NoEC) duoc dua ra d6i véi mdi
hop chét, dva trén hinh thi hoc té bao va mic that thoat LDH sau 24 gi¢ xtt ly. LCC
duoc dinh nghia 1 ndng do thép nhit ciia hop chit thir nghiém dan dén anh huéng ro
rét dén té bao gan chuot nhit da dugce nudi cdy (cAp do hinh thdi hoc > 2 hodc mirc
thét thoat LDH tang > 2 14n). Gia tri LCC >300 uM cho thiy khong c6 su anh hudng
dbi v6i ca hai diém cubi & ndng do thir nghiém cao nhét 14 300 M. Hop chét ma chi
thé hién tinh doc té bao khong dang ké (cap do thay dbi hinh thai hoc 1a 1 hodc mic
thét thoat LDH tang < 2 14n) & ndng do6 thir nghiém cao nhat dwoc dédnh déu 1a
“300s”. NoEC duoc dinh nghia 12 ndng d6 thir nghiém cao nhét ciia hop chat nay ma
n6 khong gy anh hudng dén té bao gan chudt nhit da dwgc nuodi ciy (hinh thai hoc

va muc that thoat LDH).
3. Két qua

Bang 7. Gia tri LCC ctia cac hop chét dugc néu 1am vi du

LCC | NoEC LC | NoEC
Vi du Vi du
(uM] | [nM] C | [uM]
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Tinh ddc in-vivo ¢ gan:

Tinh doc & gan ctia hop chit c¢6 cong thic (1) co thé duoc phén tich bang cach
cho chuét cbng va cac loai khong gam nhdm dung hop chét nay ¢ céac lidu ding khac
nhau qua dudng miéng trong thoi gian 1én t61 4 tuan. Tinh khuan nghich cta tinh ddc
c6 thd 6 c6 thé duge kiém tra trong giai doan khong xur 1y sau do (giai doan phuc
héi). Muc liéu lugng dugce lya chon tuy theo khoang liéu lugng dugce néu trong
nghién ctru & céc loai twong ung. Liéu luong cao dugc mong doi dé nhan biét tinh
dbc co quan xay ra ¢ lidu duge dung nap tdi da. Liéu luong trung binh va thap dugc
lya chon dua trén muc tiép xic ude tinh khi didu tri cho nguoi. Mirc tiép xic cta hop
chét nay duoc x4c dinh ¢ mdi muc liéu lugng.

O cudi qué trinh xtt 1y va & cubi qué trinh thu hdi, cac chi thi sinh hoc & gan
(vi du nhu cac enzym, protein, triglyxerit hodc cholesterol & gan) dugc x4c dinh
trong mau. Ngoai ra, cac lat cit & gan di duoc nhuom Hematoxilin-Eosin dugc kiém
tra duci kinh hién vi dé danh géi truc tiép cac ton thuong c6 thé & mirc co quan. Viéc
nhudm dic hiéu céc 1at ct gan c6 thé duge doi hoi dé mo ta k§ hon cac phat hién co

the ¢o ¢ gan.
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1. Hop chét co6 cong thire (I):

trong do:
R! 14 hydro, (Ci-4)alkyl, (C1-2)floalkyl, (Ci-4)alkoxy, hodc halogen; va
R? 1a hydro hodc metyl;
hodc mubi ciia hop chit nay.
2. Hop chét theo diém 1, trong do:
R! 14 hydro, metyl, triflometyl, metoxy, hodc flo;
hozic mubi ciia hop chit nay.
3. Hop chét theo diém 1, trong d6:
R! 14 hydro, (Ci-4)alkyl, hodc (Ci-4)alkoxy;
hoic mudi cua hop chat nay.
4. Hop chét theo diém 1, trong do:
R! 1a hydro, metyl, hodc metoxy:;
hoic mudi ciia hop chit nay.
5. Hop chéat theo diém 1, trong do:
R! 14 flo;
hodc mudi ctia hop chét nay.
6. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, trong do:
R? 1a metyl;
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hodc mudi cda hop chat nay.

7. Hop chét c6 cong thic (I) theo diém bét ky trong s6 cac diém tir 1 dén 6, trong do6

cAu hinh tuyét d6i cta tam lap thé 1a nhu duoc mo ta trong cong thic (Isu):

R2
' N
R! N
=N K}m
/2R
N
l\COZH
(Ist1)

hodc mudi ciia hop chét nay.
8. Hop chét theo diém 1, trong d6 hop chét dugc chon tir nhém bao gdm:

axit 2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-5SH-pyrido|[ 3,2-
b]indol-5-yl)axetic;

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-5H-
pyrido[3,2-b]indol-5-yl)axetic;

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl-6,7,8,9-tetrahydro-5SH-
pyrido[3,2-b]indol-5-yl)axetic;

axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-SH-
pyrido[3,2-b]indol-5-yl)axetic;

axit  2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy-6,7,8,9-tetrahydro-
5H-pyrido[3,2-b]indol-5-yl)axetic; va

axit 2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-(triflometyl)-6,7,8,9-
tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic;

hodc mudi ctia hop chét nay.
9. Hop chét theo diém 1, trong do6 hop chét dugc chon tir nhom bao gém:

axit (S)-2-(8-((5-clopyrimidin-2-yl)amino)-6,7,8,9-tetrahydro-5SH-pyrido[3,2-
b]indol-5-yl)axetic;
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axit (8)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-6,7,8,9-tetrahydro-5SH-
pyrido[3,2-b]indol-5-yl)axetic;

axit (5)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metyl-6,7,8,9-tetrahydro-
SH-pyrido[3,2-b]indol-5-yl)axetic;

axit  (S5)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-
SH-pyrido[3,2-b]indol-5-yl)axetic;

axit (8)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-metoxy-6,7,8,9-
tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic; va

axit (5)-2-(8-((5-clopyrimidin-2-yl)(metyl)amino)-2-(triflometyl)-6,7,8,9-
tetrahydro-5SH-pyrido[ 3,2-b]indol-5-yl)axetic;

hozc mubi ctia hop chit nay.
10. Hop chét theo diém 1, trong d6 hop chét nay 1a axit (S)-2-(8-((5-clopyrimidin-2-
yl)(metyl)amino)-2-flo-6,7,8,9-tetrahydro-5SH-pyrido[3,2-b]indol-5-yl)axetic =~ hodc
mudi ctia né.
11. Hop chét theo diém 1, trong d6 hop chét nay 1a axit (S)-2-(8-((5-clopyrimidin-2-
yl)amino)-2-flo-6,7,8,9-tetrahydro-SH-pyrido[3,2-b]indol-5-yl)axetic hodc mudi cua
no.
12. Dugc phim chira hop chét theo diém bat ky trong s cac diém tir 1 d&én 11, hodc

muoi dugc dung cia nd, va chat mang dugc dung.
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