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(57) Sang ché d& cap dén mu01 (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1-

biphenyl]-2-yl)carbamat va mudi nay & dang tinh thé. Sang ché ciing dé cip dén mu01 (R)-

(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1-biphenyl]-2-yl)carbamat va mudi nay &

dang tinh thé theo vi du ctia sang ché c6 d6 on dinh tdt, voi d6 hut 4 am va d6 hoa tan duoc

cai thién. Ngoai ra, sang ché con dé cap dén phuong phap diéu ché mubi nay.
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Linh vye ky thuit dwoc dé cip

Sang ché dé cip dén mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat, mudi nay & dang tinh thé va phuong phép diéu ché mudi nay.

Tinh trang k§ thuit ciia sing ché

Thu thé muscarin ¢6 mit & nhidu noi trong khép co thé, tir ndo bd cho dén tuyén
nudce bot, trong d6 thu thé 13 thanh phén cua thu thé két hop protein G va duoc chia thanh
nam phan nhém tir M1 dén M4. Trong s cac phin nhém nay, cac thu thé M1, M2 va M3
da dugc lam 16 vé dic tinh duoc ly trong cac md dong vat va ngudi. Thy thé muscarin M1
chu yéu hién dién & vo ndo va tham gia diéu chinh céc chirc ning nhén thirc bac cao. Thu
thé M2 chi yéu c6 & co tim va co tron bang quang va tham gia didu chinh nhip tim. Thu
thé M3 phan bd rong rii & cdc mod ngoai bién va tham gia kich thich dudng tiéu héa, dudng
tiét niéu va tuyén nude bot. Cac thu thé M4 va M5 c6 trong nio, trong d6 thu thé M4 chu

yéu tham gia vao qua trinh van dong, nhung hiu nhw chua biét vai trd ctia thy thé M5 14 gi.

Nhin chung, thuc t& cho thdy ring thudc dbi khang thu thé muscarin rét hitu ich
trong vi€c diéu tri cac bénh khac nhau, cu thé nhu, bénh phéi tic ngh&n man tinh, hen
suyén, hdi chirng rudt kich thich, tiéu khong ty chi, viém mii, viém dai trang co that, viém
bang quang man tinh, bénh Alzheimer, sa sit tri tué tudi gia, thién dau théng, tdm than
phén li€t, bénh trao ngugc da day thuc quan, r6i loan nhip tim, hdi chimg qua man va cac
bénh twong tu khac. (Xem Invest, Drugs, 1997, 6 (10), 1395-1411, Drugs Future, 1997, 22
(2) 135-137, Drugs Future, 1996, 21 (11), 1105-1108, Drugs Future, 1997, 22 (7), 733-
737).

Trong sb cic phan nhém thu thé muscarin, thy thé M2 va M3 ciing chu yéu hién
dién trong bang quang clia ngudi, trong d6 cac thu thé M2 va M3 ¢6 vai trd trong diéu
chinh co ché co bép bang quang. Thu thé M2 c6 miit trong bang quang v&i s6 luong it nhit
glp ba 14n so v6i thu thé M3, nhung thu thé M2 déng vai trd tc ché gidn bang quang théng

qua thu thé beta thay vi tham gia truc tiép vao qua trinh co thit bang quan, vi vay thu thé
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M3 dugc coi 1a thuc hién vai trd hang dau nhét trong co thit bang quang. Do d6, chit dbi
khéang chon loc cua thu thé M3 cho théy tac dung trc ché t6t dbi véi su co thét bang quang
muscarinic, nhung ddng thoi ciing e ché tiét nude bot, do d6 gy ra chimg khé miéng

(xerostomia).

Don sing ché cia Han Quéc c6 sb cong bd 2015-0014673 d& xudt (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat dugc biéu dién bdi
cong thic A sau day, la chét lién két c6 chon loc véi thu thé M3 muscarin thé hién hoat
tinh:

Cong thic A

Mat khac, hop chét khong chi cin c6 dic tinh sinh hoc t6t hon, ma con cén c6 dic
tinh vt ly phtt hop dé cho phép sir dung né trong san xuit dugc phim, tir d6 c6 thé coi hop
chit 1a mot lya chon nguyén lidu trong san xuét thudc, cu thé 13, hop chit cAn phai tao
thanh dang chét rin 6n dinh, c6 thé két tinh, vén c6 thé d& dang dugc san xuét va bao ché
thanh dang liéu.

Tuy nhién, hop chit c6 cong thiic A 13 hop chét bot hodc diu va c6 nhuge diém 14
hop chét khong phi hop trong san xuét thubc va khong d& xir Iy & quy md cong nghiép.
Theo d6, cic tic gia snags ché dd nghién ctru dang mudi (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat va dang tinh thé cta né pht hop dé
san xuit thudc va dugc cai tién dé dé dang xtr Iy & quy m6 cong nghiép. Két qua 13, céc tac
gia sang ché di tim ra mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat va dang tinh thé ctia nd, c6 kha ning két tinh t6t, khong hit 4m va

lam giam d4ng ké ham luong tap chét trong qué trinh san xuét.

Tai li¢u k§ thuat tham khao
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Tai liéu séng ché
Pon sang ché Han Qubc c6 s6 cong b 2015-0014673.
Ban chit ky thuat cia sang ché

Vi céc 1y do néu trén, muc dich cta sang ché 1a dé xuit mudi (R)-(1-metylpyrolidin-
3-yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat va mudi nay & dang tinh thé, c6 ddc
tinh vat 1y dugc cai thién, cu thé nhu d6 n dinh cta san phim, so véi dang gbc tw do thong

thuong cua (R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat.

Pé dat dugc muc dich trén, cac tic gia sing ché da nghién ciru va qua d6 tim ra (R)-
(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat va mubi
nay ¢ dang tinh thé, c6 dic tinh vat ly cta san phém duoc cai thién, c6 kha ning két tinh

t6t, khong hut 4m va giam d4ng ké ham lugng tap chét trong qué trinh san Xut.
MO ta van tit cic hinh vé

Fig.1 13 d6 thi minh hoa két qua nhifu xa bot tia X (XRPD) dang I cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.2 1 db thi minh hoa két qua do nhiét luong quét vi sai (DSC) dang I cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.3 14 d4 thi minh hoa két qua cong hudng tir hat nhan (NMR) dang I cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.4 1a d6 thi minh hoa két qua XRPD cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-
clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat Xitrat.

Fig.5 12 db thi minh hoa két qua DSC ciia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
4’-flo-[1,1’-biphenyl]-2-yl)carbamat xitrat.

Fig.6 14 d6 thi minh hoa két qua NMR cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
4’-flo-[1,1°-biphenyl]-2-yl)carbamat xitrat.
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Fig.7 1& d6 thi minh hoa két qua XRPD cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-
clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat phosphat.

Fig.8 12 d thi minh hoa két qua DSC cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
4’-flo-[1,1’-biphenyl]-2-yl)carbamat phosphat.

Fig.9 1a d thi minh hoa két qua NMR cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
4’-flo-[1,1°-biphenyl]-2-yl)carbamat phosphat.

Fig.10 14 d6 thi minh hoa két qua XRPD ctia dang II cta (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.11 13 d6 thi minh hoa két qua DSC ctia dang II ctia (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.12 14 db thi minh hoa két qua XRPD ctia dang III ctia (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.13 1a @b thi minh hoa két qua DSC ctia dang III cua (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.14 13 d thi minh hoa két qua XRPD cua dang IV cta (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.15 12 d6 thi minh hoa két qua DSC ciia dang IV cua (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.16 1a db thi minh hoa két qua XRPD ciia dang V cta (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Fig.17 14 db thi minh hoa két qua XRPD ctia dang VI cta (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat.

Fig.18 1 d thi minh hoa két qua XRPD ctia dang VII ctia (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat.
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Fig.19 14 d6 thj minh hoa két qua XRPD cua dang VIII cta (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.
MG ta chi tiét sang ché
Sau day, sang ché s& dugc mb ta chi tiét hon.

Theo sang ché, khi mot phén nhét dinh duoc noi 1a “bao gdm” méot thanh phén nhit
dinh thi khong c6 nghia 1a loai trir thanh phan khac, ma cé nghia 13 bao gdm thém céc
thanh phan khéc, trir khi dugc giai thich cu thé.

Séng ché d& xuét (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-

yl)carbamat oxalat dugc biéu dién bai cong thirc 1 sau day:
[Cong thire 1]

o)

H
G,

(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat
theo sang ché 14 tinh thé. Cu thé 13, oxalat theo sang ché c6 thé c6 mat dudi dang I-VIII, va

sang ché dé xuit cac dang tinh thé I-VIIL.

Khi dugc sit dung & ddy, thuat ngit “dang tinh th8” c6 nghia 1 chit rin két tinh,
khéng bao gbém ty 1& mol ¢b dinh phén tir dung méi trong mang tinh thé, cu thé 1a chét rin
két tinh chir khéng phai 14 dang solvat.

Dang I

Sang ché @& xuét dang I cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat.
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Theo phuwong 4n thuc hién cu thé, séng ché @& xuit dang I cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat, trong dé
mau nhiéu xa bdt tia X (XRPD) bao gdm it nhit ba dinh nhidu xa dwgc chon tir nhém bao
gdm cac géc nhidu xa 20 1a 13,402+0,2°, 14,300+0,2°, 18,519+0,2°, 19,577+0,2° vi
21,499+0,2°.

Theo phuong 4n thwc hién miu khac, sang ché d& xuit dang I cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD con bao gdm thém it nhit mot dinh nhidu xa duoc chon tir nhém bao gém cac
gbc nhifu xa 20 13 13,402+0,2°, 14,300+0,2°, 18,519+0,2°, 19,577+0,2° va 21,499:0,2°.

Theo phuong 4n thuc hién miu khac, sang ché d& xuét dang I cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD con bao gém thém ft nhit mot dinh nhifu xa duoc chon tir nhém bao gém cac
géc nhidu xa 20 1a 7,182+0,2°, 8,379+0,2°, 8,679+0,2°, 11,180+0,2°, 16,320+0,2°,
16,659+0,2°, 17,321+0,2°, 17,861+0,2°, 20,632+0,2°, 22,180+0,2°, 22,922+0,2°,
23,339+0,2°, 24,019+0,2°, 24,297+0,2°, 24,699+0,2°, 25,441+0,2°, 27,239+0,2° va
29,880+0,2°.

Theo phuong 4n thuc hién miu khic, sing ché @& xuit dang I cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 vi
tri dinh ctia @ thi XRPD c6 thé c6 thé co ban giéng nhur vi tri dinh cua Fig.1.

Theo phwong 4n thuc hién khac nita, sang ché & xuit dang I ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, c6 nhiét do
khéi dau 1a 121,85°C (£0,5°C) va nhiét cuc dai 13 126,96°C (£0,5°C) trong qué trinh phan
tich nhiét luong quét vi sai (DSC), néu tdc d gia nhiét 1a 20°C/phiat. Tt hon 13, nhiét cuc

dai c6 thé duogc trinh bay co ban giéng nhu trén Fig.2.
Dang IT

Sang ché d& xuét dang II ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat.
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Theo phuong an thuc hién mAu, sang ché @ xuét dang II cta (R)-(1-metylpyrolidin-
3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 dd thi XRPD bao
gdm it nhat ba dinh nhidu xa dugc chon tir nhém bao gdm cac géc nhidu xa 20 1a
13,439+0,2°, 14,481+0,2°, 18,501+0,2°, 21,779+0,2° va 23,358+0,2°.

Theo phuong 4n thuc hién miu khac, sang ché dé xuit dang II cia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD bao gdm mot dinh nhifu xa & cac goc nhidu xa 26 1a 13,439+0,2°, 14,481+0,2°,
18,501+0,2°, 21,779+0,2° va 23,358+0,2°.

Theo phuong 4n thuc hién mAu, sang ché dé xuit dang II ciia (R)-(1-metylpyrolidin-
3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 d6 thi XRPD con
bao gdm it nhit mot dinh nhidu xa dugc chon tir nhém bao gdm céac goc nhidu xa 20 14
8,360+0,2°, 11,340+0,2°, 16,401+0,2°, 16,739+0,2°, 17,360+0,2°, 17,938+0,2°,
22,179+0,2°, 24,299+0,2°, 24,641£0,2°, 25,500+0,2°, 26,422+0,2°, 27,260+0,2°,
28,201+0,2° va 29,878+0,2°.

Theo phuong 4n thuc hién mau khédc, sing ché d& xuét dang II ciia (R)-(1-
metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 vi
tri dinh ctia d6 thi XRPD c6 thé co ban tring voi vi tri dinh ctia Fig.10.

Theo phwong 4n thuc hién mau khéc, sang ché & xuit dang II cua (R)-(1-
metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, c6 nhi€t do
khoi dau 13 127,39°C (£0,5°C) va nhiét cuc dai 13 130,20°C (£0,5°C) trong qué trinh phan
tich DSC, néu tdc d9 gia nhiét 13 20°C/phut. TSt hon nita 13, nhiét cuc dai DSC c6 thé co

ban gibng véi minh hoa trén Fig.11.
Dang III

Sang ché dé xuit dang III cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat.

Theo phwong 4n thyc hién miu, sing ché & xuit dang I cia (R)-(1-

metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 d6
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thi XRPD bao gdm it nhit ba dinh nhiu xa dwoc chon tir nhém bao gdm cac goc nhifu xa
2612 10,720+0,2°, 11,018+0,2°, 14,239+0,2°, 17,880+0,2° va 21,440+0,2°.

Theo phwong 4n thuc hién miu khic, sang ché & xuét dang I cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 d6
thi XRPD bao gém dinh nhidu xa & céc géc nhifu xa 20 13 10,720+0,2°, 11,018+0,2°,
14,239+0,2°, 17,880+0,2° va 21,440+0,2°.

Theo phwong 4n thuc hién méu, sing ché d& xult dang III cia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD con bao gém thém it nhit mot dinh nhifu xa duoc chon tir nhém bao gém cac
goc nhidu xa 20 1a 8,700+0,2°, 13,098+0,2°, 14,959+0,2°, 15,382+0,2°, 16,701+0,2°,
17,309+0,2°, 18,680+0,2°, 19,561+0,2°, 20,560+0,2°, 22,042+0,2°, 22,762+0,2°,
23,940+0,2°, 24,141+0,2°, 26,855+0,2°, 27,379+0,2° va 29,006+0,2°.

Theo phuong 4n thuc hién miu khéc, sing ché & xuét dang IIT ciia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 vi
tri dinh ctia d6 thi XRPD c6 thé co ban triing v6i vi tri dinh ctia Fig.12.

Theo phuong 4n thwc hién miu khéc, sang ché d& xuit dang I cia (R)-(1-
metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, c6 nhi¢t do
khéi dau 13 123,68°C (£0,5°C) va nhiét cuc dai 1a 128,37°C (20,5°C) trong qué trinh phan
tich DSC, néu tdc d6 gia nhiét 1a 20°C/phat. Tt hon nita 13, nhiét cuc dai DSC c6 thé co

ban trung v&i minh hoa trén Fig.13.
Dang IV

Séng ché dé xuit dang IV ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat.

Theo phuwong 4n thuc hién miu, sang ché dé xuit dang IV cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong do6 do6
thi XRPD bao gdm it nhét ba dinh nhidu xa duoc chon tir nhém bao gdm cac géc nhidu xa
20 1a 16,642+0,2°, 17,839+0,2°, 20,981+0,2°, 21,580+0,2° va 22,701+0,2°.
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Theo phuong 4n thuc hién mau khéc, sang ché d& xuit dang IV cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 d6
thi XRPD bao gff)m dinh nhiu xa & cic géc nhifu xa 20 13 16,642+0,2°, 17,839+0,2°,
20,981+0,2°, 21,580+0,2° va 22,701+0,2°.

Theo phuong 4n thwc hién miu, sing ché d& xuit dang IV cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD con bao gém thém it nhit mot dinh nhidu xa dugc chon tir nhém bao gém cac
goc nhidu xa 20 13 8,355+0,2°, 11,415+0,2°, 13,41940,2°, 13,956+0,2°, 15,619+0,2°,
18,579+0,2°, 23,219+0,2°, 24,720+0,2°, 26,478+0,2°, 27,195+0,2°, 28,143+0,2° va
29,172+0,2°.

Theo phwong 4n thuc hién miu, sing ché & xuit dang IV ciia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat, trong 46 vi
tri dinh cta dd thi XRPD c6 thé co ban tring véi vi tri dinh cua Fig.14.

Theo phuong 4n thuc hién miu khic, sing ché d& xuit dang IV ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, c6 nhiét do
khoi dau 13 120,60°C (£0,5°C) va nhiét cuc dai 1a 126,88°C (+0,5°C) trong qua trinh phan
tich DSC, néu téc do gia nhiét 1a 20°C/phit. Tt hon nita 13, nhiét cuc dai DSC c6 thé co

ban tring v&i minh hoa trén Fig.15.
Dang V

Sang ché @ xudt dang V ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat.

Theo phuong 4n thuc hién mAu, sang ché d& xuit dang V cia (R)-(1-metylpyrolidin-
3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 d6 thi XRPD bao
gdm it nhit ba dinh nhiéu xa dwoc chon tr nhém bao gdm cic géc nhifu xa 20 1a
10,925+0,2°, 14,200+0,2°, 20,559+0,2° va 21,396+0,2°.

Theo phuong 4n thuc hién miu, sang ché @ xuit dang V ciia (R)-(1-metylpyrolidin-
3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 d6 thi XRPD bao
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gdm dinh nhiu xa & cac géc nhifu xa 20 13 10,925+0,2°, 14,200+0,2°, 20,559+0,2° va
21,396+0,2°.

Theo phuong 4n thuc hién mau, sang ché dé xuit dang V ciia (R)-(1-metylpyrolidin-
3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 d6 thi XRPD con
bao gdm thém it nhit mot dinh nhiu xa dugc chon tir nhém bao gdm céc gbe nhidu xa 26
1a 7,049+0,2°, 8,592+0,2°, 16,081+0,2°, 17,226+0,2°, 17,840+0,2° va 19,565+0,2°.

Theo phwong 4n thuc hién mau khic, sang ché dé xudt dang V cia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 vi
tri dinh ctia d6 thi XRPD c6 thé co ban tring v6i vi tri dinh cua Fig.16.

Dang VI

Sang ché d& xuit dang VI cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat.

Theo phwong 4n thyc hién miu, sing ché & xuit dang VI cia (R)-(I-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD bao gbm it nhét ba dinh nhifu xa dwoc chon tir nhém bao gdm cac géc nhiu xa
2612 10,127+0,2°, 10,893+0,2°, 11,75140,2° va 17,978+0,2°.

Theo phwong 4n thyc hién miu, sing ché & xuit dang VI cia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD bao gdém dinh nhidu xa & cic goc nhidu xa 20 1a 10,127+0,2°, 10,893+0,2°,
11,751£0,2° va 17,978+0,2°.

Theo phwong 4n thyc hién miu, sing ché & xuit dang VI cia (R)-(I-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 d6
thi XRPD con bao g(“)m thém it nhit moét dinh nhidu xa dugc chon tir nhém bao g(‘Sm cac
géc nhifu xa 20 13 7,150+0,2°, 14,362+0,2°, 14,654+0,2°, 15,25120,2° va 16,360+0,2°.

Theo phwong 4n thyc hién mAu, sing ché & xudt dang VI cia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 vi
tri dinh ctia d thi XRPD c6 thé co ban tring v&i vi tri dinh ctia Fig.17.
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Dang VII

Sang ché d& xuit dang VII ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat.

Theo phuong 4n thwc hién miu, sing ché d& xudt dang VII ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD bao gdm it nhit ba dinh nhifu xa dwgc chon tir nhém bao gdém cac goc nhidu xa
20 1a 8,169+0,2°, 8,847+0,2°, 11,071+0,2° va 13,156+0,2°.

Theo phuong 4n thwc hién mau khac, sing ché dé xuét dang VII cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 db
thi XRPD bao gém dinh nhiu xa & cac géc nhifu xa 20 13 8,169+0,2°, 8,847+0,2°,
11,071+0,2° va 13,156+0,2°.

Theo phuong 4n thwc hién miu, sing ché d& xudt dang VII cia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 d6
thi XRPD con bao gém thém it nhit mot dinh nhifu xa dugc chon tir nhém bao gém cac
goc nhiéu xa 20 13 13,3454+0,2°, 14,220+0,2°, 15,828+0,2°, 16,486+0,2° va 17,186+0,2°.
Cu thé 13, sang ché dé xut dang VII cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 vi tri dinh ctia d@ thi XRPD c6 thé co ban

tring v&i vi tri dinh cta Fig.18.
Dang VIII

Séng ché dé xudt dang VIII cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1°-biphenyl]-2-yl)carbamat oxalat.

Theo phuwong 4n thuc hién miu, sing ché dé xudt dang VII cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 dd
thi XRPD bao gdm it nhét ba dinh nhiu xa dwgc chon tir nhém bao gdm céc géc nhidu xa
26 1a 8,903+0,2°, 13,090+0,2°, 14,347+0,2° va 15,871+0,2°.

Theo phuong 4n thuc hién miu khic, séng ché d& xuit dang VIII ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6 d6
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thi XRPD bao gdm dinh nhidu xa & cdc goc nhifu xa 260 1a 8,903+0,2°, 13,090+0,2°,
14,347+0,2° va 15,871+0,2°.

Theo phuong 4n thyc hién miu khéc, sang ché d& xudt dang VIII ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong dé6 a6
thi XRPD con bao g@)m thém it nhit mot dinh nhifu xa dugc chon tir nhém bao gém cac
géc nhidu xa 20 13 6,720+0,2°, 10,64620,2°, 11,683+0,2°, 13,490+0,2° va 17,941+0,2°. Cu
thé 13, sang ché d& xuit dang VIII ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat, trong d6 vi tri dinh cta dd thi XRPD c6 thé co ban triung
v6i vi tri dinh cta Fig.19.

Phuong phap diéu ché cac dang I-VIII

Sang ché @ xuit phuong phip didu ché dang I cua (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong d6 phuong phéap bao
gdm céc budc: hoa tan gbe tw do ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat trong axeton; cho axit oxalic vao dung dich néi trén va khudy hén

hop thu dwoc; va két tinh hdn hop thu dugc bang cich sir dung metyl-t-butyl ete.

Theo phwong 4n thyc hién mAu khéc cia sang ché, phuong phép con bao gdm thém
bude két tinh dang I ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-

yl)carbamat oxalat bing cach str dung dung méi hitu co.

Cu thé 13, sang ché d& xuit phuong phap diéu ché mot trong cac dang II-VIII cua
(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat, trong
d6 phuong phép bao gbm budc két tinh dang I cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-
clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat bing cach sir dung it nhit mot hogc hai
dung mdi dugc chon tir nhém bao gdm dung moi gbc rugu; dung moi gbe ete; dung moi
gbc este; dung méi gde keton; dung mdi gbc hydrocacbon halogen héa; dung mdi gbe

nitril; va dung mdi gdc hydrocacbon.

Cu thé hon la, sang ché @ xudt phuwong phdp didu ché dang II cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong do6
phuong phap bao gém budc két tinh dang I cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
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4°-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat bing dung méi két tinh dugc chon tir nhém bao

gdm diclometan; axeton; heptan; metyletylketon; axetonitril; va hn hop ctia ching.

Theo phwong 4n thuc hién mAu, sang ché d& xuit phuong phép diéu ché dang II ctia
(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat, trong
d6 budc két tinh bing dung méi két tinh c6 thé con bao gdm thém bude thém dung moi két

tinh va ly tAm hén hop thu duoc.

Ngoai ra, sang ché d& xuit phuong phép diéu ché dang I ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong d6
phuong phap bao gdm budc két tinh dang I ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat bing dung méi két tinh dwoc chon tir nhém bao
gém etanol; metyl-t-butyl ete; heptan; 1,4-dioxan; isopropyl axetat; diclometan;

isopropanol; va hén hop cia ching.

Theo phuong 4n thuc hién mAu, sing ché ¢ xuit phuong phép didu ché dang III cta
(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat, trong
d6 bude két tinh bing dung moi két tinh c6 thé con bao gdbm thém budc thém dung moi két

tinh, rdi khudy hdn hop thu dugc, rdi sau d6 ly tim hdn hop thu duge.

Ngoai ra, sang ché d& xudt phuong phap didu ché dang IV ctia (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong do
phuong phap bao gdm budc két tinh dang I ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-
4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat bing 1,4-dioxan.

Theo phwong an thuc hién mAu, sang ché @ xuit phuong phép diéu ché dang IV ctlia
(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat, trong
d6 bude két tinh bang dung moi két tinh c6 thé con bao gdm thém budc thém dung moi két

tinh va ly tim hdn hop thu duge.

Theo phuong 4n thuc hién miu khac, sang ché d& xuit phuong phép didu ché dang
V ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat,
trong d6 phwong phdp bao gdm budc két tinh dang I cia (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat béang butanol.
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Theo phuong 4n thuc hién miu khéc, sang ché & xuit phuong phap diéu ché dang
VI cua  (R)-(I-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat
oxalat, trong d6 phuong phap bao gém budc két tinh dang II ciia (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat bing metanol.

Theo phwong 4n thuc hién mAu khéc nita, sang ché dé xudt phuong phép diéu ché
dang VII cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat
oxalat, trong d6 phuong phép bao gdm budc két tinh dang II ctia (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat bang dung méi két tinh duoc

chon tir nhém bao gdm etanol; benzen; va hdn hop ciia ching.

Theo phuong 4n thuc hién miu, séng ché dé xuit phuong phap diéu ché dang VII
cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat,
trong d6 budce két tinh bang dung méi két tinh c6 thé bao gbm budc bd sung 1an luot cac
dung moéi két tinh.

Theo phuong 4n thyc hién mau khéc, sing ché @& xudt phuong phap diéu ché dang
VII cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat
oxalat, trong d6 phwong phép bao gdm budc két tinh dang II ctia (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat bing dung méi két tinh dugc

chon tir nhém bao gdém etanol; benzen; va hdn hop ctia ching.

Theo phwong 4n thuc hién mau, sang ché @& xuit phuong phap diéu ché dang VIII
cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat,
trong d6 budc két tinh bing dung méi két tinh c6 thé bao gdm budc bd sung lan lugt cac

dung méi két tinh.

Theo phwong phap diéu ché cic dang két tinh néi trén, loai dung méi, nhiét d§ va do
4m trong qua trinh hoa tan, thr tur cac dung moi duge thém vio trong trudng hop st dung it
nhét hai dung moéi, nhiét d6 séy, V.v..., c6 thé duoc diéu chinh theo loai cta dang tinh thé

thu duoc.

Dugc phdm bao gém dang (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat
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Theo phuong an thuc hién méu khic clia séng ché, sang ché dé xuét chét dbi khéang
muscarin M3 bao gém thanh phan hoat tinh 1a (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-
flo-[1,1’-biphenyl]-2-yl)carbamat oxalat duge mo ta trén day.

(R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1°-biphenyl]-2-yl)carbamat oxalat
néi trén c6 thé 1a dang tinh thé, va cu thé 13, c6 thé 1a mot trong cac dang I-VIII cua (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat.

Theo sang ché, cht dbi khang thu thé muscarin M3 c6 thé 1a ché phdm dung dé
phong hoic diéu tri bénh duge chon tir nhém bao gém bénh phéi téc nghén man tinh, hen
suyén, hoi chimg rudt kich thich, tiéu khong tu chu, viém miii, viém dai trang co thit, viém
bang quang man tinh, bénh Alzheimer, sa sat tri tué tudi gia, thién dau théng, tam thin
phén liét, bénh trao ngugc da day thue quan, r6i loan nhip tim, hoi chimg qua min, ching
dai dam, tiéu dit do thin kinh, réi loan bang quang do thin kinh, bang quang khéng 4n
dinh, co thit bang quang, tiéu dit.

Theo phuong 4n thuc hién mau cta séng ché, chit d6i khang muscarin M3 c6 thé
con bao gdm thém it nhit mot thanh phin hiru hiéu thé hién chirc ning gidng hoic tuong tu

ngoai (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat.

Ngoai ra, theo phuong én thyc hién miu cta sang ché, duge phim cua sang ché c¢6
thé duoc san xuit dé sir dung con bao gém thém it nhit mot chét mang dugc dung ngoai
thanh ph?m hitu hi¢u dugc mo ta trén day. Chét mang dugc dung dugc st dung c6 thé 1a
dung dich mubi, nudc vo trung, dung dich Ringer, nuéc mudi dém, dung dich dextroza,
dung dich maltodextrin, glyxerol, etanol va hdn hop ciia it nhat mgt thanh phan cta ching,
va c4c chit phy gia thong thuong khac nhur chit chéng oxy héa, dung dich dém, chét kim
ham vi khuén, v.v... c6 thé duoc thém vao khi can thiét. Ngoai ra, dugc phdm cia sang ché
c6 thé dugc cong thirc héa thanh dang lidu tiém dugce nhu dung dich, huyén dich, dich nhil
twong, v.v..., vién, vién nang, dang bdt nhd hodc vién nén theo cich ma c6 thé bd sung
chét pha lodng, chit 1am phén ra, chét hoat dong bé mit, chét két dinh va chét lam tron.
Hon nita, dugc phim ctia sang ché c6 thé dugc cong thic héa thanh ché phim theo timg

bénh hogic hogc thanh phin bing phuong phap phit hop trong cing linh vuc k§ thuét hoidc
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phuong phéap dugc trinh bay trong Khoa hoc dugc phdm Remington, Céng ty xudt ban

Merck, Easston, Pennsylvania, M¥.

Theo séng ché, dugc phédm c6 thé dugc sir dung qua dudng ubng hodc ngoai dudng

tiéu héa dudi dang tiém, thudc dan, thude boi da, thude hit hoic tiém tinh mach.

Ngoai ra, néu chit wrc ché thy thé muscarin M3 ctia sang ché & dang thudc udng, thi
(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat cua

sang ché c6 thé chiém ham lugng 0,1-95% khéi lugng ché pham.

Séng ché ciing d& xudt phuong phép diéu tri hoic 1am gidm nhe bénh do giam higu
qué ctia thu thé muscarin M3 bing cach cho dong vét c6 via, bao gdm con ngudi, sir dung
thanh phan hiru hiéu 1a chit d6i khang thu thé muscarin M3 bao gdbm (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1°-biphenyl]-2-yl)carbamat oxalat ctia sang ché.

Chét dbi khang thu thé muscarin M3 cta sang ché c6 thé duge st dung ddc 1ap hodc
két hop v6i phiu thuat, diéu tri noi tiét, diéu tri bang thudc va phwong phap sir dung céng
cu diéu chinh phan tng sinh hoc, & ngin phong hoic diéu tri bénh do giam hiéu qua cta

thu thé muscarin M3.

(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat
dugc d& xuét theo sang ché 1a dang tinh thé, vén c6 diém néng chay twong dbi cao va do
hat 4m thdp, cho phép rira giai ngay lap tirc so v6i cac dang mudi khac cta (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat, do d6 phu hop dé
dwoc bao ché thanh ché phim duoc. Ngoai ra, oxalat ndy c6 d6 6n dinh bao quan tdt, d6 én

dinh d6 linh dong co hoc tdt, va hat ddng nhét, do d6 phi hop dé lam thude gbc.

Hon nita, dung mdi duoc sir dung trong quy trinh san xuét di ré dé thiét 1ap quy
trinh san xuét kinh t&. Nho quy trinh san xudt don gian, mudi (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat véi @9 tinh khiét cao c6 thé dwoc san

xuét véi ning sudt cao, do d6 phi hop trong san xuét céng nghiép.

Ngoai ra, R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat c6 nhidu dang tinh thé khac nhau, va tinh da hinh diing dé chi dang ban
dAu cta nhiéu dang tinh thé khac nhau ciia mét hop chit duy nhit va dung dé chi thudc tinh
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clia phirc chit cia mot s& hop chit. Cac thi hinh nhu vAy dwoc cong coi 14 cic chit rén
khéc nhau c6 chung cong thitc phan tir, va c6 cAc tinh chat ly héa don nhét nhu d6 hoa tan,
diém néng chay, dd thi XRPD, v.v..., va do d6 c6 thé tang cudng dd bn dinh, d hoa tan
ctia thudc hoat tinh theo tinh cht ly hoa, vi vay do n dinh va tinh hitu hiéu cia thudc c6
thé duoc ting cuong.

Vi du thyc hién sang ché

Sau day, sang ché s& dugc md ta chi tiét thong qua cac vi du. Tuy nhién, céc vi du
sau diy dugc mé ta chi nham muyc dich minh hoa sang che, va khong gidi han pham vi cia
sang ché. Cac vi du dugc st dung nham md ta sang che rd rang hon dé ngudi co trinh do

trung binh trong cting linh vyc k§ thuat ¢6 thé hiéu va lam theo.
Phuong phap do ludng
Mot phuorﬁg phap do sau day duge ap dung chung cho tirng vi du theo sang ché.
1. Nhiéu xa bot tia X

D) thi nhifu xa bdt tia X (XRPD) thu dugc nhd may do pha rin miu BRUKER D8
ADVANCE st dung buc xa CuKa ¢ 1,54178 A (40 kV, 40 mA). Phan tich dugc thyc hién
thong qua phép do & gbc 26 trong pham 3-50° vai kich thude budce 0,02°.

2. Phan tich nhiét

Phép do nhiét lugng quét vi sai (DSC) duoc thuc hién bang cach st dung
METTLER TOLEDO DSC1. MAu dugc can véi luong 1-10 mg va duge dit trong chao
nhdm c6 nép ddy. MAu néi trén dugc danh gia béng cach sir dung dén nhiét tuyén tinh
10°C/phut hozic 20°C/phit trong pham vi 30-350°C.

3. Cong huong tir hat nhan (NMR)

Phén tich cOng hudng tir hat nhan (NMR) dugc thuc hién béng cach st dung Varian
oxford 400 MHz va Agilent 600 MHz.

4. Sic ky 1ong hiéu ning cao (HPLC)
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- May do: May do do hip thu tir ngoai (budc séng phat hién 1a 244 nm)
- Cot: Waters, XBridge C18, 4,6x150 mm, 5 pm

- Nhiét do cot: 40°C

- Luu luong: 1,0 ml/phut

- Thé tich tiém: 10 pl

- Dung dich dém pha di dong: Dung dich (NH,)HCO; 0,01 M 44 duoc chuén bi va

diéu chinh dén pH 10,5 bing nudc amoniac.
Pha di dong A: Dém: Axetonitril = 8: 2
Pha di dong B: Axetonitril
Dung dich miu: 1,0 mg/ml trong metanol 50%

Diéu kién gradient

Thoi gian Pha di dong A Pha di dong B
0 75 25
20 75 25
50 25 75
55 25 75
55,1 75 25
60 75 25

Vi du so sanh 1. San xudt (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat xitrat

Gbc tu do cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat (0,5 g) dugc cho vao binh phan tng, sau d6 axeton (5 ml) dugc thém vao va

dugc hoa tan. Sau d6, axit xitric (0,27 g) duge hoa tan trong axeton (5 ml) va duge cho vao
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binh phéan tng. H3n hop thu dugc duge khudy & nhiét d6 phong trong mot gid, sau d6 chit
phan tng thu dugc dugce cd dac. Metyl-t-butyl ete (40 ml) dugce bd sung vao san phdm co
dic trong binh phan tmg va dugc khudy & 0°C trong 12 gid, sau d6 chit rin thu dugc duge
loc ra, rdi dugc sdy chan khong & nhiét d6 phong trong 4 gid, rdi tiép d6 dugc phan tich
HPLC, qua d6 thu dugc hop chit mong mubn véi d tinh khiét twong dbi 97,7%. Theo do,
dd thi nhidu xa bdt tia X nhu duge minh hoa trén Fig.4; két qua DSC dugc minh hoa trén
Fig.5; va két qua phan tich NMR duogc minh hoa trén Fig.6.

Vi du so sanh 2. San xuét (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat phosphat

Gbc tu do cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat (1,0 g) dugc cho vao binh phan tmg, sau d6 axeton (10 ml) dugc thém vao va
duoc hoa tan. Sau dé, axit phosphoric (0,49 g) dugc cho vao binh phan tmg. Metyl-t-butyl
ete (100 ml) duoc bd sung vao binh phan tmg & 0°C va dugc khudy & 0°C trong 14 gid, sau
d6 chat rén thu dugc dugc loc ra, tiép d6 dugc sdy chan khong & nhiét do phong trong hai
gid, rdi tiép d6 dwoc phéan tich bang HPLC, qua d6 thu dugc hop chit mong mudn véi do
tinh khiét tuong d5i 98,4%. Theo d6, d thi XRPD thu duoc dugc minh hoa trén Fig.7; két
qua DSC dugc minh hoa trén Fig.8; va két qua phan tich NMR dugc minh hoa trén Fig.9.

Vi du 1. San xuét (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-

yl)carbamat oxalat

Gbc ty do cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat (0,5 g) dugc cho vao binh phan tng, sau d6 axeton (5 ml) dugc thém vao va
duoc hoa tan. Tiép d6, axit oxalic (0,16 g) dugc hoa tan trong axeton (5 ml), rdi duoc cho
vao binh phén tng, rdi tiép d6 dugc khudy & nhiét 6 phong trong mot gio. Metyl-t-butyl
ete (20 ml) duoc bd sung vao binh phan tmg va duge khudy trong 6 gidy, sau d6 chét ran thu
duge dugce loc ra, tiép d6 duogc siy chan khong & nhiét do phong trong 6 gio, rdi tiép d6
duoc phan tich bang HPLC, qua d6 thu duge hop chit mong muén véi d6 tinh khiét tuong
61 99,3%. Theo d6, @b thi XRPD thu dugc dugc minh hoa trén Fig.1; két qua DSC dugc
minh hoa trén Fig.2; va két qua phan tich NMR dugc minh hoa trén Fig.3. |
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Vi du 2. San xuét dang I cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat

Dang I cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat thu dugc bing phuong phap ciia Vi du 1. Theo d6, dd thi XRPD thu
dugc duoc minh hoa trén Fig.1; két quéa DSC dugc minh hoa trén Fig.2; va két qua phan
tich NMR duogc minh hoa trén Fig.3.

Vi du 3. San xuét dang II cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat

Dang I cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (50 mg) dugc cho vao diclometan (1 ml), rdi dwoc khudy & nhiét do
phong trong ba ngy, rdi dugc ly tm, va sau d6 duogc siy & 40°C, qua d6 dang II duoc san
xuét. Theo d6, dd thi XRPD thu dugc duoc minh hoa trén Fig.10 va két qua DSC dugc
minh hoa trén Fig.11.

Vi du 4. San xuét dang II ctua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat

Dang I cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
ylhcarbamat oxalat (40 mg) dugc hoa tan trong axeton (2 ml), sau d6 heptan (2 ml) duoc
thém vao. Hon hop thu duge duge khudy & nhiét d6 phong trong 24 gid, rdi dugc ly tim,

va sau d6 duge sdy & 40°C, qua d6 dang IT dugc san xuét.

Vi du 5. San xuit dang II cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat

Dang I cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (50 mg) dugc cho vao axeton (0,6 ml), va sau d6 dugc hoa tan hoan
toan & 60°C. Sau khi hoa tan, hdn hop thu dwoc duoc 1am mat vé nhiét d6 phong, sau d6

tinh thé thu duoc duoc ly tAm, va sau d6 duoc sdy & 40°C, qua d6 dang II dugc san xut.

Vi du 6. San xuat dang II ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat
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Dang II dugc san xuit bing cich sir dung metyletylketon thay vi axeton bing

phuong phap gidng nhu dwoc trinh bay trong Vi du 5.

Vi du 7. San xuét dang II cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4>-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat

Dang II dugc san xudt bing cach st dung axetonitril thay vi axeton bing phuong

phap giéng nhu dugc trinh bay trong Vi du 5.

Vi du 8. San xuit dang II cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat

Dang II dugc san xuit bing cach sir dung axeton thay vi diclometan bing phuong

phép gidng nhw dugc trinh bay trong Vi du 3.

Vi du 9. San xuét dang III ciia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat

Dang I cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (40 mg) dugc hoa tan trong etanol (1 ml), sau d6 metyl-t-butyl ete (2
ml) dugc thém vao. Hdn hop thu duoc duoc khudy & nhiét do phong trong mdt gio, roi
dugc ly tdm, va sau d6 duoc séy & 40°C, qua d6 dang III duoc san xuét. Theo d6, dd thi

XRPD thu dugc duge minh hoa trén Fig.12 va két qua DSC dugc minh hoa trén Fig.13.

Vi du 10. San xuét dang III cta (R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-
[1,1°-biphenyl]-2-yl)carbamat oxalat

Dang I «cla (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (40 mg) duoc hoa tan trong etanol (1 ml), sau d6 heptan (1 ml) dugc
thém vao. Hon hop thu duogc duge khqu & nhi€t d§ phong trong mot gio, rdi duge ly tdm,

va sau d6 dugc sdy & 40°C, qua d6 dang III duoc san xuit.

Vi du 11. San xuét dang III cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat
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Dang I cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (40 mg) dugc hoa tan trong 1,4-dioxan (1,7 ml), sau d6 isopropyl axetat
(15,3 ml) duge thém vao. Hén hop thu duoc dwoc khudy & nhiét d6 phong trong 24 gid, rdi

dugc ly tdm, va sau d6 dugce séy & 40°C, qua d6 dang III duge san Xuét.

Vi du 12. San xudt dang III cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1°-biphenyl]-2-yl)carbamat oxalat

Dang I cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (40 mg) dugc hoa tan trong diclometan (2 ml), sau d6 isopropyl axetat
(2 ml) dugc thém vao. Hon hop thu dugc dwoc khudy & nhiét d6 phong trong 1 gio, rbi

duoc ly tdm, va sau d6 dugc séy & 40°C, qua d6 dang III dugc san XUuAt.

Vi du 13. San xuit dang III cta (R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-
[1,1°-biphenyl]-2-yl)carbamat oxalat

Dang III dugc san xuét bang cach sir dung isopropanol thay vi axeton béng phuong

phép gidng nhu duge trinh bay trong Vi du 5.

Vi du 14. San xuét dang IV ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat

Dang IV dugc san xuét bang cach st dung 1,4-dioxan thay vi axeton béng phuong
phép giéng nhu dugc trinh bay trong Vi du 5. Theo do, dd thi XRPD thu duogc dugc minh
hoa trén Fig.14 va két qua DSC dugc minh hoa trén Fig.15.

Vi du 15. San xuét dang V cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat

Dang II coa (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (1,1139 g) dugc hoa tan trong butanol (100 ml) & dd 4m twong dbi (RH)
31%, va sau d6 dugc hoa tan va dugc gia nhiét 1én dén 45°C trong khi dugc khudy. Tinh
thé khong hoa tan dugce loc ra, va sau d6 dich loc dugc gitt & nhigt d6 phong. Néu dung moi
thu duge duge 1am bay hoi @ tao ra tinh thé, thi tinh thé dugc chuyén vao dung cu hit 4m

silica gel, rdi duge dé yén trong khoang mjt thang, va sau d6 dugc say kho hoan toan, qua
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d dang V cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat dugc san xudt. Theo d6, @6 thi XRPD thu dugc dugc minh hoa trén Fig.16.

Vi du 16. San xuit dang VI cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat

Dang II cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (2,2356 g) dugc hoa tan trong metanol (100 ml), va sau d6 dugc hoa tan
va duoc gia nhiét 1én dén 45°C trong khi dwgc khudy. Tinh thé khong tan dugc loc ra, va
tiép d6 dich loc dwoc giit trong ti lanh (-20°C) trong khoang ba thédng. Sau d6, dich loc thu
duoc duoc chuyén vao dung cu hut 4m silica gel & nhiét d§ phong, roi duge dé yén trong
khoang chin thang, va sau d6 dugc sdy, qua d6 dang VI cua (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat dugc sin xuét. Theo d6, dd thi
XRPD thu dugc dugc minh hoa trén Fig.17.

Vi du 17. San xuét dang VII cua (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat

Dang II cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (0,5154 g) dugc hoa tan trong etanol (20 ml), va sau dé6 duoc hoa tan va
duogc gia nhiét 1én dén 45°C trong khi duge khuiy. Benzen (38 ml) dugc bb sung vao hdn
hop thu dugc, sau d6 benzen dugc bd sung v6i lugng 30 ml twong Umg ba 14n. HOn hop thu
duge 1ap tire duge loc, sau d6 tinh thé khong hoa tan dugc loc ra, va tiép @6 dich loc dugce
gilt & nhiét d phong. Sau do, dich loc dugc chuyén vao dung cu hut 4m silica gel & nhiét
d6 phong, rdi duoc dé yén trong khoang hai tudn, va sau d6 dugc sdy, qua d6 dang VII ctia
(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat dugc
san xuét. Theo d6, d6 thi XRPD thu dugc duge minh hoa trén Fig.18.

Vi du 18. San xuit dang VIII cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat

Dang II cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat (0,5519 g) dugc hoa tan trong etanol (20 ml), va sau 6 dugc hoa tan va

duogc gia nhiét 1én dén 45°C trong khi dugc khuéy. Benzen (128 ml) dugc bd sung mot lan,
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va lap tirc duoc loc, sau d6 tinh thé khong tan dugc loc ra, va tiép do6 dich loc duogc gitt &
nhiét do phong. Sau dd, dich loc dugc chuyén vao dung cu hut 4m silica gel & nhiét 4o
phong, rdi duoc dé yén trong khoang 2 tudn, va sau d6 duoc sy, qua d6 dang VIII cia (R)-
(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat dugc san
xuét. Theo d6, d6 thi XRPD thu dugc duge minh hoa trén fig.19.

Vi du thi nghiém 1. D6 én dinh & trang thai rin trong diéu kién khéc nghiét

Kiém tra trong diéu kién khic nghiét (diéu kién khic nghiét: 60°C va 4o Am tuong
d6i 90%) duoc thuc hién ddi voi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat dugc san xuét trong Vi du 1 trén ddy, cing véi (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat xitrat va (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat phosphat dugc san
xuéit trong Vi du so sanh 1 va 2, trong d6 két qua phén tich d6 tinh khiét twong déi (%)/tinh
chat duoc trinh bay trén bang 1.

Bang 1
Oxalat Citrat Phosphat
Ban . . Ban X \ Ban \ \
X Tuan 1 | Tuin 2 X Tuan 1 | Tuan 2 . Tuan 1 | Tuan 2
dau dau dau
99,3/ | 99,4/ 97,8/ 97,9/ 98,4/ 98,4/

60°C . .
993/| Raén Rédn | 977/ | Hoatan | Hoa tan | 9g 4/ | Hoa tan | Hoa tan

RH | Ran | 993/ | 994/ Rin | 977/ | 97,77 | Ran | 984/ | 984/

90% Rén Rin Hoatan | Hoa tan Hoa tan | Hoa tan

Nhu dugc trinh bay trén Bang 1 & trén, c6 thé x4c dinh rang (R)-(1-metylpyrolidin-
3-yDmetyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat  oxalat, (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat xitrat, va (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat phosphat khong biéu hién su thay dbi
d6 tinh khiét trong didu kién khéc nghiét, ma (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-
flo-[1,1’-biphenyl]-2-yl)carbamat oxalat clia sing ché dugc gilt & trang thdi khong tan
chay, do d6 goi ¥ ring oxalat phit hop dé dwoc cong thirc thanh ché phim do d hat 4m
thép va do 6n dinh bao quan tbt.
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Vi duy thi nghiém 2. D6 6n dinh & trang thai rén trong diéu kién ting tc

Kiém tra trong didu kién tang té¢ (didu kién ting tdc: 40°C/RH 75%) duoc thuc hién

doi  voi

(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat

oxalat dugc san xuét trong Vi du 1 trén day ciing véi (R)-(1-metylpyrolidin-3-yl)metyl(3’-

clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat xitrat va (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-

- 4’-flo-[1,1’-biphenyl]-2-yl)carbamat phosphat dugc san xuit trong Vi du so sanh 1 va 2,

trong d6 két qua phan tich duoc trinh bay trén Bang 2.

Bang 2
Thoi gian . . ,

Kidm tra Mubi Do am tuong doi (%) Dic tinh

Oxalat 99,3 Rén

ban dau Citrat 97,7 Rén

Phosphat 98,4 Rin

Oxalat 99,3 Rén

Tuén 1 Citrat 97,7 Rén
Phosphat 98,3 Hoa tan

Oxalat 99,3 Ran

Tuén 2 Citrat 97,6 Rén
Phosphat 98,3 Hoa tan

Oxalat 99,3 Rin
Tuéan 3 Citrat 97,7 Hoa tan
Phosphat 98,4 Hoa tan

Oxalat 99,3 Rén
Tuén 4 Citrat 97,4 Hoa tan
Phosphat 98.4 Hoa tan

Nhu duge trinh bay trén Bang 2 trén ddy, c6 thé thiy ring (R)-(1-metylpyrolidin-3-

ylDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat
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yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat xitrat; va (R)-(1-metylpyrolidin-3-
yDmetyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbama phosphat khéng biéu hién sy thay ddi
vé& d6 tinh khiét trong didu kién ting téc gibng nhu trong diéu kiém tra & diéu kién khic
nghiét, nhung xitrat va phosphat biéu hién hién twong tan chay, tir d6 goi ¥ ring xitrat va

phosphat khong phai 1a mudi phti hop v& mit héa 1y.

Do d6, c6 thé xac dinh ring (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-
biphenyl]-2-yl)carbamat oxalat ciia sang ché dn dinh trong qu4 trinh san xuét, d& xur ly, va
hitu ich trong san xuit quy mé 1én.

Vi du thi nghiém 3. D6 én dinh cta céc dang I, II, va III trong diéu kién tdng tdc va
khic nghiét

Kiém tra trong didu kién ting tdc (didu kién tang téc: 40°C/RH 75%) va kiém tra
trong diéu kién khic nghiét (diéu kién khéc nghiét: 60°C) da duoc thyuc hién déi voi dang 1
cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat
duoc san xut trong Vi du 2 trén day, va dang II ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-
clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat va dang III ctia (R)-(1-metylpyrolidin-3-
yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-yl)carbamat oxalat dwgc san xudt trong Vi du 3 va
9, trong d6 két qua phan tich dugc trinh bay trén Bang 3.

Béang 3
Dang tinh thé D6 4m twong dbi (%)
dangl | dangIl | dangIII | danglI dang IT | dang III
Ban dau dangI | dangIl | dang III 99,66 99,87 99,81
60C
. dangI | dangIl | dangIII 99,71 99,85 99,82
Tuan 1
40°C/RH 75%
. dangI | dangIl | dang III 99,55 99,83 99,79
Tuan 1
60°C
. dangI | dangIl | dang III 99,61 99,79 99,79
Tuan 3
40°C/RH 75%
. dangI | dang Il | dang III 99,60 99,81 99,80
Tuan 3 :
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Nhu duge trinh bay trén Bang 3 trén ddy, két qua cho thiy ring, tit ca cac dang I, II
va III déu én dinh trong didu kién ting téc va didu kién khic nghiét. Bén canh do, cling c6

thé thiy ring cac dang tinh thé khong bi thay ddi, va cac dang tinh thé dwgc truy tri.

Mic du sang ché da dugc mb ta chi tiét trén day, nhung phin mé ta chi nhim muyc
dich minh hoa céc phuong 4n thuc hién miu ma khong giéi han pham vi cta sang ché. Do
d6, can hiéu ring pham vi clia sang ché chi duoc xac dinh bai cac yéu cAu bao ho kém theo

va tuong duong.
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YEU CAUBAO HQ

1. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-

yl)carbamat oxalat dugc biéu dién boi cong thirc 1 sau day:

cong thirc 1

2. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat, theo diém 1, trong @6 (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat 12 tinh thé.

3. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé 1, trong do dd thi nhidu xa bot tia X (XRPD) bao gém it
nhit ba dinh nhifu xa dugc chon tir nhém bao gdm cac goc nhiéu xa 20 1a 13,40240,2°,
14,300+0,2°, 18,519+0,2°, 19,577+0,2° va 21,499+0,2°.

4. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé I theo diém 3, trong d6 dd thi XRPD con bao gbm thém
it nhit mot dinh nhidu xa dwoc chon tir nhém bao gdm cac goc nhiéu xa 20 1a 7,182+0,2°,
8,379+0,2°, 8,679+0,2°, 11,180+0,2°, 16,320+0,2°, 16,659+0,2°, 17,321+0,2°,
17,861+0,2°, 20,632+0,2°, 22,180+0,2°, 22,922+0,2°, 23,339+0,2°, 24,019+0,2°,
24,297+0,2°, 24,699+0,2°, 25,441+0,2°, 27,239+0,2° va 29,880+0,2°.

5. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé I theo diém 3, trong d6 dang I c6 nhiét d§ khai dau 1a
121,85°C (£0,5°C) va nhiét cuc dai 1a 126,96°C (+0,5°C) trong qua trinh phan tich nhiét
lwong quét vi sai (DSC), néu téc @6 gia nhiét 1a 20°C /phut.
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6. Phuong phép didu ché mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-
biphenyl]-2-yl)carbamat oxalat & dang tinh thé I, trong d6 phuong phép bao gdém céc budc:
hoa tan gbc tu do cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-
yl)carbamat trong axeton; cho axit oxalic vao dung dich trén va khudy hén hop thu dugc;

va két tinh hdn hop thu duge bing metyl-t-butyl ete.

7. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé II, trong d6 dd thi XRPD bao gbm it nhat ba dinh nhiéu
xa duoc chon tir nhém bao gém cac goc nhidu xa 20 13 13,439+0,2°, 14,481+0,2°,
18,501+0,2°, 21,779+0,2° va 23,358+0,2°.

8. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé IT theo diém 7, trong d6 dd thi XRPD con bao gdm thém
it nhit mot dinh nhidu xa dugc chon tir nhém bao gdm cic géc nhifu xa 26 1a 8,360+0,2°,
11,340+0,2°, 16,401+0,2°, 16,739+£0,2°, 17,360+0,2°, 17,938+0,2°, 22,179+0,2°,
24.299+0,2°, 24,641+0,2°, 25,500+0,2°, 26,422+0,2°, 27,260+0,2°, 28,201+0,2° va
29,878+0,2°.

9. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé II theo diém 7, trong d6 dang II ¢6 nhiét d6 khoi dau 1a
127,39°C (+0,5°C) va nhiét cyc dai 1a 130,20°C (£0,5°C) trong qué trinh phén tich DSC,
néu tdc d6 gia nhiét 1a 20°C/phut.

10. Phuong phap diéu ché mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat & dang tinh thé 11, trong d6 phuong phap bao gbm
bude két tinh dang I cia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat bang dung moi két tinh duoc chon tir nhém bao gbém diclometan;

axeton; heptan; metyletylketon; axetonitril; va hdn hop ctia chiing.

11. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé 111, trong d6 dd thi XRPD bao gdm it nhét ba dinh nhiéu
xa duoc chon tr nhdm bao gém cac goc nhiéu xa 20 1a 10,720+0,2°, 11,018+0,2°,
14,239+0,2°, 17,880+0,2° va 21,440+0,2°.
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12. Mudi .(R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé III theo diém 11, trong d6 dd thi XRPD con bao gdm
thém it nhit mot dinh nhidu xa dugc chon tir nhém bao gdm cic géc nhibu xa 20 1a
8,700+0,2°, 13,098+0,2°, 14,959+0,2°, 15,382+0,2°, 16,701+0,2°, 17,309+0,2°,
18,680+0,2°, 19,561+0,2°, 20,560+0,2°, 22,042+0,2°, 22,762+0,2°, 23,940+0,2°,
24,141+0,2°, 26,855+0,2°, 27,379+0,2° va 29,006+0,2°.

13. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé III theo diém 11, trong d6 dang III ¢6 nhiét d6 khoi ddu
13 123,68°C (£0,5°C) va nhiét cyuc dai 1a 128,37°C (£0,5°C) trong qua trinh phan tich DSC,
néu tbc d6 gia nhiét 14 20°C/phit.

14. Phuong phép diéu ché mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1°-biphenyl]-2-yl)carbamat oxalat & dang tinh thé III, trong d6 phwong phép bao gdm
bude két tinh dang I cta (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat bing dung moi két tinh dugc chon tir nhém bao gdm etanol; metyl-t-
butyl ete; heptan; 1,4-dioxan; isopropyl axetat; diclometan; isopropanol; va hdn hop ctia

chung.

15. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé IV, trong d6 d6 thi XRPD bao gdm it nhit ba dinh nhi&u
xa dugc chon tr nhom bao gff)m cic goéc nhiéu xa 20 1a 16,642+0,2°, 17,839+0,2°,
20,981+0,2°, 21,580+0,2° va 22,701+0,2°.

16. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé IV theo diém 15, trong d6 dd thi XRPD con bao gdm
thém it nh4t mot dinh nhiu xa dwoc chon tir nhém bao gdm cic géc nhidu xa 20 1a
8,355+0,2°, 11,415+0,2°, 13,419+0,2°, 13,956+0,2°, 15,619+0,2°, 18,579+0,2°,
23,219+0,2°, 24,720+0,2°, 26,478+0,2°, 27,195+0,2°, 28,143+0,2° va 29,172+0,2°.

17. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé IV theo diém 15, trong d6 dang IV cé nhiét d9 khéi dau

-31-



31592

12 120,60°C (+0,5°C) va nhiét cuc dai 1a 126,88°C (£0,5°C) trong qué4 trinh phan tich DSC,
néu téc do gia nhiét 1a 20°C/phut.

18. Phuong phap diéu ché mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat & dang tinh thé IV, trong d6 phuong phép bao gdm
budc két tinh dang I ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-

yl)carbamat oxalat bang 1,4-dioxan.

19. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé V, trong d6 db thi XRPD bao gdm it nhat ba dinh nhiéu
xa duoc chon tir nhom bao gém cac goc nhidu xa 26 13 10,925+0,2°, 14,200+0,2°,
20,559+0,2° va 21,396+0,2°.

20. Muéi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé V theo diém 19, trong d6 dd thi XRPD con bao gébm
thém it nhit moét dinh nhiu xa duoc chon tir nhém bao gém cac goéc nhiéu xa 20 1a
7,049+0,2°, 8,592+0,2°, 16,081+0,2°, 17,226+0,2°, 17,840+0,2° va 19,565+0,2°.

21. Phuong phép diéu ché mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat & dang tinh thé V, trong d¢6 phuong phép bao gbém
budce két tinh dang II cua (R)-(1-metylpyrolidin-3-yl)metyl(3°-clo-4’-flo-[1,1’-biphenyl]-2-

yl)carbamat oxalat bang butanol.

22. Muéi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé VI, trong d6 dd thi XRPD bao gdm it nhit ba dinh nhifu
xa dugc chon tr nhém bao gém cac goéc nhidu xa 20 1a 10,127+0,2°, 10,893+0,2°,
11,751+0,2° va 17,978+0,2°.

23. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé VI theo diém 22, trong d6 d6 thi XRPD con bao gdm
thém it nhit mot dinh nhidu xa dwge chon tir nhém bao gdm cic géc nhiéu xa 20 14
7,150+0,2°, 14,362+0,2°, 14,654+0,2°, 15,251+0,2° va 16,360+0,2°.
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24. Phuong phép didu ché mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1°-biphenyl]-2-yl)carbamat oxalat & dang tinh thé VI, trong d6 phuong phap bao gém
budc két tinh dang II ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1°-biphenyl]-2-

yl)carbamat oxalat bing metanol.

25. Mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé VII, trong d6 db thi XRPD bao gdm it nhét ba dinh
nhiu xa dugc chon tir nhém bao gém céc goc nhiu xa 26 1a 8,169+0,2°, 8,847+0,2°,
11,07140,2° va 13,156+0,2°.

26. Muéi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé VII theo diém 25, trong d6 @6 thi XRPD con bao gdm
thém it nhit mot dinh nhidu xa dwoc chon tir nhém bao gdm cac goéc nhidu xa 20 1a
13,345+0,2°, 14,220+0,2°, 15,828+0,2°, 16,486+0,2° va 17,186+0,2°,

27. Phuong phép didu ché mubi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1-biphenyl]-2-yl)carbamat oxalat & dang tinh thé VII, trong d6 phwong phép bao gbm
budc két tinh dang II ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat biang dung méi két tinh dugc chon tir nhém bao gbm etanol; benzen; va

hén hop ctia ching.

28. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1°-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé VIII, trong d6 d6 thi XRPD bao gdm it nhét ba dinh
nhidu xa duogc chon tir nhém bao gém cac géc nhidu xa 26 1a 8,903+0,2°, 13,090+0,2°,
14,347+0,2° va 15,871+0,2°.

29. Mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
yl)carbamat oxalat & dang tinh thé VIII theo diém 28, trong d6 @5 thi XRPD con bao gbm
thém it nhit mot dinh nhifu xa dugc chon tir nhém bao gdm cic géc nhidu xa 20 1a
6,720+0,2°, 10,646+0,2°, 11,683+0,2°, 13,490+0,2° va 17,941+0,2°.

30. Phuong phap diéu ché mudi (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-
[1,1’-biphenyl]-2-yl)carbamat oxalat & dang tinh thé VIII, trong d6 phwong phép bao gbm
bude két tinh dang II ctia (R)-(1-metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[1,1’-biphenyl]-2-
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yl)carbamat oxalat bing dung méi két tinh duoc chon tir nhém bao gdm etanol; benzen; va

hén hop ctia chiing.

31. Chét dbi khéng thu thé muscarin M3 ding dé phong hoic diéu tri bénh duogc
chon tir nhém bao gém bénh phéi tic nghén man tinh, hen suyén, hoi chimg rudt kich
thich, tiéu khong tu chi, viém miii, viém dai trang co thét, viém bang quang man tinh, bénh
Alzheimer, sa sut tri tué tudi gia, thién dau théng, tAm thin phén ligt, bénh trao nguoc da
day thuc quan, réi loan nhip tim, hoi chimg qua min, chimg d4i dam, tiéu dét do thén kinh,
rdi loan bang quang do than kinh, bang quang khong dn dinh, co thit bang quang va tiéu
dt, trong d6 chit dbi khang thu thé muscarin M3 bao gdm thanh phan hitu hiéu la (R)-(1-
metylpyrolidin-3-yl)metyl(3’-clo-4’-flo-[ 1,1’-biphenyl]-2-yl)carbamat oxalat theo diém bét
ky trong s6 cac didm tir 1 &n 5,7 &n 9, 11 d&én 13, 15 dén 17, 19, 20, 22, 23, 25, 26, 28,
va 29.
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Bl 8010~13~File:8010~13.raw=Type:Locked Coupled-Step:0.020°~Creation:2/21/2014 2:52:02 PM-Operator:minjungrah

Operations:import

Fig.16
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