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(54) QUY TRINH DIEU CHE CARIPRAZIN

(57) Sang ché dé cap dén quy trinh diéu ché cariprazin bang cach bién doi etyl este
hydroclorua cta axit (trans-4-amino-xyclohexyl)-axetic ~thanh axit (trans-4-
aminoxyclohexyl) axetic hodc hydroclorua ciia n6 bang cach thiy phan, tir hop chat thu
dugc bang cach bo sung din xuat dimetylcarbamoyl dudi dang chat phan tng thich hop thu
dugc axit (trans-4- {[(dimetylamino)carbonyl]amino}xyclohexyl) axetic, tiép theo hop
chat thu duoc duoc lién két vai 1-{2,3-diclophenyl)-piperazin trong sy c6 mit ciia chét
phan tng ghép cap hoat hoa axit carboxylic, va do d6 thu dugc 1,1-dimetyl-3-[trans-4-(2-
0x0-2-(4-(2,3-diclophenyl)piperazin-1-yl-etyl)xyclohexyl] ure, duoc bién doi thanh hop
chat cong hop cariprazin boran ¢ cong thirc (2) trong sy c6 mat cua chat khu, va cudi
cung chinh hop chat cudi ciing nay duoc khir bo truc tiép hodc thu duoc tir mudi ciia né
bang phuong phap d3 biét.
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Linh vwe k¥ thuat dwoc de cap

Séng ché d cap dén quy trinh diéu ché cong nghiép trans-N- {4-[2-[4-(2,3-
diclophenyl)-piperazin-1-yl]-etyl]-xyclohexyl}-N’,N’-dimetylure c6 cbéng thuac (1),

thudng dugc goi 1a cariprazin.
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(1)

Tinh trang ky thuit cia sang ché

Hoat chét ddi khang thu thé dopamin D3/D2 va phuong phap téng hop 16 dugce
boc 16 dau tién trong WO 2005/012266A1. Theo quy trinh nay bazo duge giai phéng ra
khéi trans-N- {4-[2-[4-(2,3-diclophenyl)-piperazin-1-yl]-etyl]-xyclohexyl } -N’,N’-
dimetylure trihydroclorua dugc cho phéan g v6i triphosgen. Hop chit mong mudn duoc
thu nhan bing cach két tinh hop chét nay trong metanol. Trong sb cac quy trinh khac,
nhuoc diém cia quy trinh ndy bao gdm st dung triphosgen dé phat trién izoxyanat.
Triphosgen, ban than hop chét nay 13 hop chit hoa hoc cuc ky doc va viée sir dung n6 doi

hé1 su sap x€p ddc biét trong cac di€u kién cong nghiép.

Trans-4-{2-[4-(2,3-diclophenyl)piperazin-1-yl]-etyl } -xyclohexyl-amin tri-
hydroclorua, nguyén liéu ban diu cia quy trinh téng hop phu hop véi
W02005/012266A1, dugc tao ra bing phwong phip di biét dugc boc 16 trong
WO02003/029233A1. Do 86, 1-(2,3-diclophenyl)piperazin dugc ghép cap vai trans-Boc-
2-(4-aminoxyclohexyl)axetaldehyt & buc amin héa khtr, tiép theo tir hop chét trung gian

nhém bao vé tert-butyloxycacbonyl dugc dugc phan cat bing etyl axetat trong axit
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hydrocloric. Do phan Gng héa hoc dugc thuc hién trong dicloetan, viéc thuc hién quy

trinh & quy mo cong nghiép bi can trd nghiém trong.

Etyl este cla axit trans-Boc-2-(4-aminoxyclohexyl) axetic, nguyén liéu ban dau dé
tao ra chét phan tng aldehyt dugc tao ra theo cach dugc mo ta trong WO2010/070368Al.
Do d4, axit 4-nitrophenyl axetic dugc hydro hda trong su c6 mét cia paladi trén cacbon &
4p sut du 0,1-0,6 ba & nhiét d6 ndm trong khoang tir 40°C dén 50°C, tiép d6 1a este héa
“mot binh” @ tao ra etyl este clia axit Trans-Boc-2-(4-aminoxyclohexyl) axetic. Sau do,
tir hdn hop phan ung nay trans—Boc-2-(4-aminoxyclohexyl)axetaldéhyt thu dugc bang
phuong phap khir mot phin dugc md ta trong 4n phdm cta Journal of Medicinal
Chemistry, 2000, vol. 43, #9 p. 1878-1885. Nhugc diém chinh clia phliong phap khir nay
12 do su frc ché qua trinh hydro héa quéa mirc chét phan tmg DIBALH phai dugc bd sung
vao hdn hop phan tng & -78°C, ma nhiét 0 nay lai 12 mét thach thic khé khan d6i véi
hau hét cac nha may céng nghiép. |

Céc thanh phin phan ing khac dugc st dung trong phan Gng ghép cdp trén day, 1-
(2,3-diclophenyl)-piperazin co thé dugc tao ra tir piperazin va 1-bromo-2,3-diclobenzen
bing phuong phap phin tmg Buchwald theo 4n phdm cua Bioorganic and Medicinal
Chemistry, 2002, vol.10, # 12 p.4023-4027.

1-(2,3-diclophenyl)-piperazin dugc N-alkyl hoa bang 2-{trans-4-[(tert-
butoxycacbonyl)amino]xyclohexyl}etyl metansulfonat theo phuong phép dugc bodc 10
trong W02010/070369. 2-{Trans-4-[(tert-butoxycacbonyl)amino]xyclohexyl} etyl
metansulfonat thu duoc tir etyl este cta trans-Boc-2-(4-aminoxyclohexyl)axetic bang
cach khir, tiép d6 13 phan tmg véi metansulfonyl clorua. Nhugce diém cua quy trinh nay 13
dAn xuét metansulfonat con lai trong hdn hop phan tmg, duge xem 13 ngudn gay 6 nhiém
gen tiém 4n va viéc phat hién 6 nhidm nay c6 thé khé va mirc 6 nhiém ndy phai duoc gitr
& mic ppm. Thong tin lién quan c6 th8 duge tim thdy, vi du, trén website 4n phdm ACS
tai DOI: DOI: 10.1021/cr300095f. Chemical Reviews Gyorgy Szekely et al. Genotoxic

Impuritiés in Pharmaceutical Manufacturing: Sources, Regulations, and Mitigation.

Theo WO02015/056164, dan xuit bao vé clia axit trans-4-aminoxyclohexyl axetic
dugc khir thanh rugu bang diisobutylnhém hydrua trong dung dich tetrahydrofuran, tiép
d6 1a ghép cap truc tiép rugu thu duge bang 1-(2,3-diclophenyl)-piperazin. Trong phén
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tmg ghép cip, st dung phirc hop tri-ruteni dodecacacbonyl dugce tao ra bang Xantophos.
Nhuge diém cia quy trinh nay 14 phai ding chat xuc tac dét tién va phdi tir, ngoai hidu
qué vé mit chi phi duge gidm mot cach dang ké bang cach tinh ché bang sic ky hop chét
da dugc ghép cép.

Don yéu cu cép patent Trung Qubc c¢6 s6 Cong bd CN105330616A md ta phuong
phap trong d6 cariprazin duoc tao ra bing quy trinh di tir keton hop chét, tirc 13 tir 4-(2-
etyl-hydroxyetyl)xyclohexanon. Budc thir nhét trong quy trinh diéu ché 12 phéan tng ghép
cip Mitsunobu, trong dé dietyl azodicarboxylat dugc st dung. Da biét chit phan tmg nay
12 chit nd, vi vay quy trinh nay khong thé khong thé mo rong duge va né chi co thé thuc
hién dugc trong cong nghiép voi cac ché phdm dic biét. Sau d6, hop chét trung‘ gian
ngung tu thu duogc co thd duoc bién dbi thanh xyclohexyl amin twong tmg bing
hydroxylamin hydroclorua trong sy c6 mat cta chit phan tmg khir benzyl amin hozc
amoniac. Cudi cing, hop chit mong muén thu duge bing cach axyl hoa bing dimetyl-
carbamoyl clorua. Ngoai ra, hop chit ban diu di st dung 4-(2-hydroxyetyl)
xyclohexanon kho tiép can, quy trinh didu ché nd 1a quy trinh phitc tap. Trong qua trinh
didu ché né chét phan tmg va céc nhém bao vé dic bist doi hoi cdc quy trinh diéu ché
khac thudmg, didu ndy c6 thé gdy ra cac khé khan nhit dinh, 1am giam higu qua san xuat

chung.

Theo Cong bb don yéu ciu cdp patent M§ s6 US2001009912A1, & budce tht nhat,
etyl este clia axit 4-hydroxyphenyl-axetic dugc hydro hoéa & nhiét d§ 160°C & ap suét 200
ba (200x10™ kPa) trong 72 gid, thi etyl este cua axit (4- hydroxyxyclohexyl) axetic thu
dugc nhu vay dugce oxy hda bang periodat ctia Dess-Martin 1 hop chét cuc ky dat tién @é

thu dugc etyl este cla axit (4-oxoxyclohexyl) axetic.

Theo WO2006/44524A1, este cla axit 4-hydroxyphenylaxetic dugc khir bang chét
xuc tac rodi dit tién. Nguyén liéu ban dAu cta quy trinh tong hop nay dugc boc 19 trong
Pon yéu ciu cip patent Trung Quédc s6 CN105330616A c6 thé duoc tao ra tir etyl-(4-

0x0- xyclohexyl) axetat chi bang cach dua vao cac nhém bao vé khic nhau.

Ban chét k§ thuit ciia sang ché
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Tir viée xem xét tit ca cac giai phap di néu, c4c tac gia sang ché d3 dat muc tiéu
phat trién quy trinh tng hop cariprazin thay thé m6i ma kha thi vé mit cong nghiép. Quy
trinh ndy c6 thé duoc thuc hién thoéng qua viéc tbng hop cac hop chét trung gian méi
chwa timg dugc tdng hop cho dén nay.

Sang ché dé xuit quy trinh diéu ché cariprazin:

QN cl

Cl

(1)

trong do:

a) etyl este hydroclorua cta axit (trans-4-amino-xyclohexyl)axetic dugc bién déi
thanh axit (trans-4-aminoxyclohexyi)-axetic hodc hydroclorua cua né bang cach thiy

phén,

b) tir hop chit thu dugc biang cach bd sung din xuit dimetylcarbamoyl duéi dang
chit phan ung thich hop trong su ¢ mit cla chit phan tng kiém thu duoc axit (trans-4-

{[(dimetylamino)cacbonyl]amino}xyclohexyl) axetic,

c) tiép theo hop chét thu duoc dugc lién két v6i 1-(2,3-diclophenyl)-piperazin
trong su c¢6 mit ciia chat phan tmg ghép cip hoat hoa axit carboxylic, va do d6 thu dugc

1,1-dimetyl-3-[trans-4-(2-0x0-2-(4-(2,3-diclophenyl)piperazin-1-yl-etyl)xyclohexyl] ure.

d) hop chét thu dugc néu trén duge bién dbi thanh hop chit cong hop cariprazin

boran c6 cong thirc (2),
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trong su c6 mat cua chat khu,

e) va chinh hop chat cudi cling ndy duogc khir bé truc tiép hoic thu dugc tir mudi
ctia n6 bang phuong phap di biét.

Mo ta chi tiét sang ché

Etyl este hydroclorua cua axit (trans-4-aminoxyclohexyl) axetic, hop chat ban dau
ctia quy trinh diéu ché cariprazin méi theo séng ché, dugc tao ra bing phuong phép duge
boc 16 trong W0O2010/70368A1. Hop chit nay dugc bién ddi thanh axit (trans-4-amino-
xyclohexyl) axetic hodc hydroclorua cua né bang cach thity phan, ma tir d6 bang cach bd
sung dan xut dimetyl-carbamoyl thich hop trong su ¢6 mit cia chét phan tng kiém thu

dugc axit (trans-4 {[(dimetylamino)cacbonyl]amino}xyclohexyl)-axetic.

Pé tao ra axit carboxylic, etyl este hydroclorua cuia axit (trans-4-
aminoxyclohexyl)-axetic dugc thiy phén trong didu kién axit hodc kiém bing cach sir
dung chét phan mg néi chung di biét tir tai liéu, vi du, Wuts, Peter G. M.: Greene’s
protective groups in organic synthesis-4th edition 543-544.

Trong quad trinh diéu ché axit (trans-4{[(dimetylamino)cacbonyl]-
amino} xyclohexyl)-axetic duéi dang hop chét hoa hoc méi, nhém amin cua axit (trans-4-
aminoxyclohexyl) axetic dugc cho phan tmg v6i halogenua, imidazolit, anhydrit, hodc
este hoat tinh thich hop cua axit dimetyl-carbamoyl, vi du, né dugc cho phan ng véi

dimetyl-carbamoyl clorua trong sy ¢6 mét cua chit phan g kiém nhu natri bicacbonat.

Hop chét thu dugc duge lién két véi 1-(2,3-diclophenyl)-piperazin va vi véy thu
dugc 1,1-dimetyl-3-[trans-4-(2-ox0-2-(4-(2,3-diclophenyl)piperazin-1-yl-

-6-
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etyl)xyclohexyl] ure. Chi c6 dang chét phan ng ghép cip d6 1a thich hop cho muyc dich
ctia phan g hoa hoc nay, ma c6 kha nang hoat héa axit carboxylic va 1am thuan l¢i qua
trinh axyl h6a nhém amin bac hai cta 1-(2,3-diclophenyl)-piperazin bang axit trans-4-
{[(dimetylamino)cacbonyl]amino}xyclohexyl) axetic. Chéit phan Ung nay, ciing c6 thé 1a
chét loai nude, 12 chét phan tng c6 thé tao ra axit clorua tir axit carboxylic nhu thionyl
clorua; chit c6 kha ning tao ra din xudt axyl-imidazolyl phin ung nhu
cacbonyldiimidazol, carbodiimit; cac hop chit nhu N,N’-dixyclohexyl-carbodiimit va
N,N’-diisopropyl-carbodiimit, mot loai din xuit benztriazol nhu HATU, HBTU, HOBt
hoic azabenzotriazol nhu PyAOP, PyBOP, HOAt cling co thé duoc st dung, va ngoai
axit boric, axit bonic, hodc chit phan tmg di biét ddi véi ngudi c6 hiéu biét trong linh
vue k9 thuat nay tir céc chuong 16-72, 16-73 va 16-74 clia 4n phdm ciia Michael B.
Smith va Jerry March c6 tiéu d& “March’s Advanced Organic Chemistry” 6th edition
Wiley in 2007 (Print ISBN: 9780471720911 Online ISBN: 9780470084960 DOI:
10.1002/0470084960) ciing c6 thé dugc st dung. Tuy ¥, 1,1-dimetyl-3-[trans-4-(2-0x0-2-
(4-(2,3-diclophenyl)piperazin-1-yletyl)xyclohexyl] ure dugc tao ra vao cubi phan ung

ghép cap cé thé duoc xir Iy tiép trong budc tiép theo.

1,1-dimetyl-3-[trans-4-(2-ox0-2-(4-(2,3-diclophenyl)piperazin-1-yletyl)xyclo-

hexyl] ure trong su cd mat cua chit khir ¢6 thé duge bién dbi thanh hop chit mong mubn.
N6 duge cho phan tmg véi chit khir ma cé thé khir nhém chirc amit cé mit trong hop
ch4t thanh amin thich hop trong khi nhém chitc ure trong ciu tric phan tr vin khong
thay dbi trong cac diéu kién cia phan ung, va do d6 c6 thé thu duoc hop chit mong
mudn. Chét khir thich hop bao gdm boran va céc phtrc hop cua chung, lithi nhém hydrua,
lithi borohydrua, trietylsilan va hdn hop cua axit Lewis twong mg, hodc chét phan tmg
duoc liét ké trong cac chuong tir 19 dén 64 cia sich néu trén (Print ISBN:
9780471720911 Online ISBN: 9780470084960 DOI : 10.1002 / 0470084960).

So véi cac quy trinh duge md ta cho dén nay, loi thé ctia quy trinh @3 phat trién 12

~viéc st dung nhom bao v€ trong qué trinh tbng hop 13 khong can. thiét, va do d6 cong
nghé san xuit hop chét dugc don gian héa va lugng nguyén liéu dugc sir dung giam theo,
va ngoai ra phat thai ctia cac hgp chét phu thuong dugc phén loai 1a cac chét c6 hai cho

mdi truong 1a thip hon.
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Etyl este cua axit Boc-trans-2-(4-aminoxyclohexyl)axetic, hop chit trung gian
quan trong ctia quy trinh diéu ché dugc boc 1o trong cac W02003/029233,
W02010/070369 va W02015/056164 c6 hai nhém bao vé, trc 13 nhom chirc este va
nhém bao vé Boc. Dé tao ra hoic loai bd cac nhém chite ny, can c6 cac budc tach bing
héa hoc 1a cac bude khong can thiét theo sang ché. Khong c6 nhu ciu khir & nhiét dd
thip; khéng str dung dung méi bi cAm trong hop chét trén quy mé cong nghiép; khong
can st dung metansulphonyl clorua ma vén c6 thé tao ra alkyl mesylat bang ruou, cu thé
14 metyl mesylat bang metanol trong phén con lai ctia quy trinh. Ngoai ra, khong can phai
sir dung chét xuic tac (vi du: chét xuc tac Rus(CO);, ) va phdi tir (vi du: Xantphos) va
phuong phép sic ky diéu ché ma lam ting dang ké toan bo chi phi ctia quy trinh.

Theo quy trinh theo séng ché, trong qua trinh thily phan etyl este hydroclorua cua
axit (trans-4-aminoxyclohexyl) axetic, nguyén liéu ban déu c6 thé duoc thiy phan trong
c4 méi trudong axit 1an bazo. bbi véi hydroxit ctia kim loai kiém bazo, cu thé 13 natri
hydroxit ¢6 thé duoc sir dung. Tir 2 dén 10 duong luong, tdi wu 12 2,5 lugng duong lugng
natri hydroxit ¢ thé duoc st dung. Khi thuc hién thity phén trong mdi truong axit, axit
Bronsted, cu thé 13 axit hydrocloric, duge sir dung cho phén Umg thuy phan. Noéng d6
dung dich axit hydrocloric nim trong khoang tir 2 mol/dm3 dén 12 mol/dm3, t6i wu 12 6
mol/dm3. Péi véi ca hai qua trinh thity phan, nudc, nude cb thé tron 13n dung méi, hoic
hdn hgp chira ca hai duge sit dung xuyén sudt phan tmg. Trong trudng hop moi truong
bazo, thi cha yéu 13 metanol-nuéce, con trong trudng hop thily phén trong méi trudng axit

thi nudc duge st dung.

Thuét ngit “diéu ché axit (trans-4-{[(dimetylamino)cacbonyl]amino}xyclohexyl)-
‘axetic” duge st dung trong ban mo6 ta dé chi phan tng trong d6 axit (trans-4-aminoxyclo-
hexyl)-axetic dugc cho phan ng v&i halogenua, imidazolit, anhydrit hodc este hoat tinh
twong Ung cua axit dimetylcarbamoyl, trong sy c6 mat cia bazo, dic bi€t la voi
dimetylcarbamoyl clorua. Lugng dimetylcarbamoyl clorua nim trong khoang tir 1,0
dwong lugng dén 2,0 duong lugng, t61 vru 1 1,2 duong lugng. Cac bazo duge goi 1a bazo
Bronsted, chia yéu 13 cacbonat cuia kim loai kiém va hydro cacbonat, amin bac ba, t81 wu
13 natri bicacbonat. Thuét ngir “chét xtc tic axyl héa” dugc sir dung trong ban md ta aé

chi pyridin hodc dimetylamino-pyridin. DPéi v6i méi trudng phan tng, chu yéu 13 nuée
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dugc st dung, nhung hydrocacbon, ete, este va keton, cling nhu hén hop mot pha va hai

pha ctia chung v&i nhau hodc véi nude cé thé duge st dung.

Hop chét 1-(2,3-diclophenyl)-piperazin dugc axyl hod bing axit trans-4-
{[(dimetylamino)cacbonyl]amino} xyclohexyl) axetic. Theo mot phuong an dugc uu tién,
trong qua trinh axyl héa, axit clorua twong Ung dugc tao ra tir axit carboxylic bing
thionyl clorua. Theo mdt phuong an dugc vu tién khac, phan ung dugc thuc hién “mot
binh” bang din xuit piperazin, tuy y trong su c6 mt clia bazo hodc chét xtic tac axyl hoa.
1-5 duong luong, t6i wu 1 2 lugng duong luong thionyl clorua cAn dé tao ra axit clorua.
Céac bazo di biét 12 bazo Bronsted, chil yéu 13 cacbonat ctia kim loai kiém va hydro
cacbonat, amin bac ba, t6t hon néu natri bicacbonat hoac trietylamin. Thuat ngit “chét
xuc tac axyl héa” duge st dung trong ban mo ta dé chi pyridin hoic dimetylamino-
pyridin. Pbi véi moi truong phan Gng, hydrocacbon, ete, este va keton, ciing nhu hén
hop mot pha va hai pha cta ching véi nhau hodc v6i nuéc duoc st dung, nhung chu yéu

12 toluen, axeton, diclometan, tetrahydrofuran cé thé dugc str dung.

Budc phan ung axyl héa cling co thé duogc thuc hién nhd axit-imidazolit. Trong
truong hop ndy, axit (trans-4- {[(dimetylamino)cacbonyl]amino} xyclohexyl) axetic dugc
hoa tan trong dung mdi thich hop va cacbonyl diimidazol duoc bd sung vao dung dich.
Sau khi tao ra hop chat trung gian hoat tinh, hop chét 1-(2,3-diclophenyl)-piperazin dugc
bd sung vao hdn hop phin tng. Cudi cing, tir hdn hop phan ung 1,1-dimetyl-3-[trans-4-
(2-0x0-2-(4-(2,3-diclophenyl)piperazin-1-yletyl)xyclohexyl] ure mong mudn duge khir
bo bang cach két tinh. 1-5 duong luong, tdi wu 1a 1-1,5 lugng duong lugng cacbonyl
~ diimidazol c6 thé dugc st dung. Dbi v6i méi trudng phan tng, hydrocacbon, ete, este va
keton, cling nhu hdn hop mot pha va hai pha cua ching, nhung chi yéu 12 toluen, axeton,
diclometan, tetrahydrofuran c6 thé duoc st dung. Phan ung duoc thuc hién trong dung
mbi 16ng, nhung t6i wu 12 & nhiét d6 nim trong khoang tir 20 dén 25°C.

1,1-dimetyl-3-[trans-4-(2-0x0-2-(4-(2,3-diclophenyl)piperazin-1-yl-etyl)
xyclohexyl] ure thu dugc dugce khir thanh Carprazin c6 cong thirc (1). Su khir ¢6 thé duoc
thuc hién bang cac dang hop chit borohydrua khac nhau, trong sb d6 da phat hién duoc
"nh6ém oxit borohydrua" dugc tao ra tai chd tir natri borohydrua va nhém clorua, 1a c6 1gi.

Ngoai ra, mot vai phirc hgp boran khir axit amit thanh amin twong tmg mot cach c6 chon

-0
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loc. Phtrc hop boran bao gdm phiic hgp clia boran ete, t61 wu 14 cac phirc hop ciia ching
dugc tao ra bing dung mdi dang ete. Thuét ngir “phirc hop boran” duoc st dung trong
ban md ta dé chi phirc hop ciia boran dugc tao ra bing bazo Lewis, nhu phirc hop duoc

tao ra bing ete, thioete, amin, t6t hon néu phirc hgp duge tao ra bang tetrahydrofuran.

Do khé xit ly boran, cé lgi néu phirc hop duge tao ra "tai ch8" bang natri
borohydrua hodc bo triflorua eterat, iot hoac axit Bronsted, tdt hon néu dugc tao ra béng
“bo triflorua eterat. Ddi voi moi truong khir, dung méi dang ete dugce sir dung, tdt hon néu

dung mobi ¢6 thé 13 tetrahydrofuran.

- Bét ngd 13, da phat hién ra rang sau khi khir 1,1-dimetyl-3-[trans-4-(2-ox0-2-(4-
(2,3-diclophenyl)piperazin-1-yl-etyl)xyclohexyl] ure bang chét phan tmg boran boran,
hop chét cong hop cariprazin duge tao ra. Béng cach chiét hop chat thu duoc, da phat
hién ra rang nguoc lai véi hau hét phtrc hop bazo Lewis cta cac hop chét boran, hop chét
nay khong man cdm véi hoi 4m trong khong khi, va né cé thé duoc cit giit trong vai nim
ma khong bi phan hay. Pa ¢ thé tach dugc ca axit amit ban dau 13n hop chét cariprazin
mong mudn bang phuong phap sic ky ban moéng. Hop chét trung gian c6 thé duoc phan

tach va sau d6 dugc bién ddi thanh cariprazin cé cong thirc (1).

Péi v6i qua trinh thiy phan hop chét trung gian, dung dich axit Bronsted thich
hop c6 thé dugce sir dung. Axit Bronsted bao gbm axit hiru co va vo co, chu yéu 13 axit
hydrocloric, axit sulfuric, axit phosphoric va axit axetic. Dung méi axit dugc st dung bao
gém hdn hop mdt pha va hai pha ciia hydrocacbon, ete, este va keton v6i nhau va/hodc
v6i nude, dic biét 13 hdn hop cla axeton, metanol, etanol, isopropanol va t-butanol véi
nuGe. Hop chét trung gian c6 thé duoc phan hily bang nhiét trong dung mdi dugc sir dung

thong thudng.

Tét hon néu mubi cariprazin 13 mudi hydroclorua dugc didu ché theo quy trinh
theo sang ché c6 thé duoc bién ddi mot cach d& dang béi ngudi cé hiéu biét trong linh
vuc k§ thuat nay thanh cariprazin bazo bang phuong phép don gian da biét trong tinh
trang k¥ thuét.

Vi du thwe hién sang ché
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Sang ché dugc minh hoa bang cac vi du sau khong gi6i han pham vi ciia sang ché.
CAu tric ctia hop chét phan tng trong céc vi du duge xac dinh bang cach sir dung thiét bi
VNMRS-400 NMR v bing céch do bing thiét bi tan xa tia X trén miu bot (XRPD)
PANalytical X’Pert PRO MPD.

Vidul
Axit trans-4-aminoxyclohexyl axetic

2,21g etyl este hydroclorua cla axit trans-4-aminoxyclohexyl axetic, 10mL
metanol va SmL dung dich natri hydroxit 6 N dugc nap vao binh cau. Sau 2 gio, tir hon
hop metanol duogc lam bay hoi trong chén khong va tiép theo 3mL dung dich chua axit
hydrocloric 6N dugc nhd giot vao phin phén cin & nhiét o nam trong khoang tir 0°C
dén 5°C. Sau khi khudy hdn dich trong 30 phut, hop chit dugc loc ra va 1am khé trong
chin khong & nhiét do 45°C dén khéi lugng khong déi. Do do, thu dugce 0,50g hop chit
mong mudn & dang bot mau trang (hiéu sudt: 32%; DSC: 259,59-292,07°C).

'H NMR (D,0, 800 MHz): 3,13 (tt, J=12,0, 4,0 Hz, 1H), 2,08 (d, J=7,4 Hz, 2H),
2,03 (br d, J=12,1 Hz, 2H), 1,81 (br d, ]=12,9 Hz, 2H), 1,61-1,68 (m, 1H), 1,41 (qua d,
J=12,5, 3,3 Hz, 2H), 1,09 (qua d, J=12,6, 3,0 Hz, 2H)ppm.”’C NMR (D,0, 201 MHz):
185,5, 53,0, 47,5, 36,9, 33,1, 32,8ppm. MS: ESI pos.: [M+H]" = 158; ESI MS/MS,
CID=35%, m/z(rel. int. %): 141(100), 123(6).

Vidu?2
Hydroclorua cia axit trans-4-aminoxyclohexyl-axetic

22,2¢g etyl este hydroclorua cua axit trans-4-aminoxyclohexyl-axetic va 45mL
dung dich axit hydrocloric 6N duoc nap vao binh cau. Hon hop phan tmg dugc hdi lwu
trong 16 gidy, duoc 1am ngudi dén nhiét d6 20-25°C va sau 30 phit khudy hop chét dugc
loc ra khoi hdn dich thu dugc, sdy khd trong chan khong & nhiét do 45°C cho dén khi
khéi lugng khong ddi. Do d6, thu dwoc 12,61g hop chit mong muén & dang bot mau
tring (hiéu suét: 65%; DSC: 207,45-211,59°C).

Vidu3
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Axit trans-4- {[(dimetylamino cacbonyl]amino}xyclohexyl) axetic

33mL nuéc va 1,90g hydroclorua cua axit trans-4-aminoxyclohexyl-axetic duogc
nap vao binh cau, tiép theo 3,36g natri bicacbonat dugc bd sung vao dung dich. Dung
dich thu dugc dugc 1am lanh dén nhiét do nim trong khoang tir 0°C dén 5°C va 1,40mL
dimetyl-carbamoyl clorua dugc bd sung vao d6 timg giot. Hon hgp phan ung dugc khudy
trong 30 phut & nhiét do nay va tiép theo trong 2 gi¢ ¢ nhiét do nim trong khoang tir
20°C dén 25°C. Hn hop phan (mg duge 1am lanh lai dén nhiét o nam trong khoang tir
0°C dén 5°Cva 7,5mL axit hydrocloric 6 N dugc b sung timg giot. Sau khi khudy trong
30 phut, hop chit duoc loc ra khoi hdn dich va 1am khé trong chan khong & nhiét do
45°C dén khéi luong khong doi. Do d6, thu duoc 2,03g hop chit mong mubn & dang bot
~ mau tring (hidu suit: 89%; DSC: 206,73-217,37°C).

'"H NMR (DMSO-ds, 500 MHz): 12,00 (br s, 1H), 5,86 (d, J=7,9 Hz, 1H), 3,32 (tt,
J=11,7, 3,8 Hz, 1H), 2,75 (s, 6H), 2,09 (d, J=7,0 Hz, 2H), 1,65-1,78 (m, 4H), 1,50-1,61
(m, 1H), 1,20 (qua d, J=12,8, 2,6 Hz, 2H), 0,98 (qua d, J=12,6, 2,6 Hz, 2H)ppm. MS: EI
pos.: M" = 228; m/z (rel. int. %): 228(27), 169(14), 156(18), 154(18), 127(28), 124(12),
96(19), 89(41), 88(26), 81(100), 80(39), 72(95), 60(53), 45(61), 44(60).

Vidu4

1,1-dimetyl-3-[trans-4-(2-0x0-2-(4-(2,3-diclophenyl)piperazin-1-yl-etyl)xycloh-

exyl] ure (nho axit clorua)

B4 sung vao binh cdu ddy tron trong didu kién khi nito 680mg axit trans-4-
{[(dimetylamino)cacbonyl]amino}xyclohexyl) axetic dugc hoa tan trong 3mL
diclometan va dung dich 18mg dimetylaminopyridin, tiép theo 0,7mL thionyl clorua
dugc bd sung. Sau ba gid, hdn hgp phén tmg duoc lam bay hoi va phan cin bay hoi dugc
bd sung qua phéu nhé giot vio hén dich chira 620mg 1-(2,3-diclophenyl) piperazin trong
4mL diclometan va 650mg natri bicacbonat trong diéu kién khudy lién tuc. Sau khi phan
tmg dugc hoan thanh (TCL: DCM/MeOH = 9: 1), 11,0mL nudc cit duoc bd sung vio
h3n hop phan tmg va tiép theo né dugc lam bay hoi dén 10,0g khéi luong dudi 4p suét
giam. Phan phan can dugc bd sung 4,0mL axeton, phan két tia dugc khudy & nhiét do

phong trong 1 gid, dugc loc va rra bang 0,6mL nuéc cAt. Phan két tia dugc sdy trong
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chan khong dén khéi luong khong ddi & nhiét do 45°C. Do d6, thu duge 0,85g hop chét
mong mudn & dang bot mau tring (hiéu suat: 64,4%; DSC: 190,54-195,75°C).

Vidu$

1,1-dimetyl-3-[trans-4-(2-ox0-2-(4-(2,3-diclophenyl)piperazin-1-yl-
etyl)xyclohexyl] ure (nh¢ axit imidazolidon)

Binh ciu day tron trong diéu kién khi nito ch@tra 3,40g axit trans-4-
{[(dimetylamino) cacbonyl]amino}xyclohexyl)-éxetic trong 20mL axeton dugc hoa tan
va 2,90g cacbonyldiimidazol dugc bd sung vao dung dich. Sau 4 gio tron, 2mL
isopropanol dugc bd sung va hén hop duge khufiy & nhiét d6 phong trong 40 phut, tiép
theo la bé sung 2,1mL trietylamin va 3,45 g 1-(2,3-diclophenyl)-piperazin. Sau khi khudy
thém trong 18 gid & nhiét do phong, 80mL nudc cht duoc bd sung. Sau khi khudy thém
trong 1 gid, chét da két tia duoc loc ra va rira bang 2 xA 15mL nudc cat. Hop chit thu
dugc dugc siy kho trong chan khong & nhiét d6 45°C dén khdi lugng khong d6i. Do do,
thu duge 5,37g hop chit mong mudn & dang bdt mau tréng (hiéu suét: 94,4%).

'H NMR (DMSO-ds, 500 MHz): 7,30-7,34 (m, 2H), 7,12-7,17 (m, 1H), 5,85 (d,
J=7.9 Hz, 1H), 3,59-3,65 (m, 4H), 3,29-3,39 (m, 1H), 2,89-2,99 (m, 4H), 2,75 (s, 6H),
2,24 (4, 1=6,8 Hz, 2H), 1,69-1,78 (m, 4H), 1,58-1,68 (m, 1H), 1,16-1,6 (m, 2H), 0,95-
1,05 (m, 2H)ppm. *C NMR (DMSO-ds, 126 MHz): 170,1, 157,6, 150,0, 132,7, 1285,
126,4, 124,7, 119,9, 51,3, 51,0, 49,2, 45,4, 41,1, 39,1, 35,8, 33,9, 32,7, 31,7ppm. MS:
ESI pos.: [M+H]" = 441; ESI MS/MS, CID=35%, m/z (rel. int.%): 396(23), 353(100),
333(5), 231(3).

Vidu6

Hop chét cong hop N’-[trans-4-[2-[4-(2,3-diclophenyl)- 1-piperazinyl]etyl]xyclo-
hexyl]-N,N-dimetyl ure boran

B4 sung vao binh cu dugc sir dung dé sulfua hoa 2,64 g 1,1-dimetyl-3-[trans-4-
(2-0x0-2-(4-(2,3-diclophenyl)piperazin-1-yl-etyl)xyclohexyl] urea, 16mL tetrahydrofuran
va 0,51 g natri borohydrua, tiép theo 13 bd sung vao hdn hop thu duge 1,63mL bo-
triflorua-dietyl ete & nhiét do nim trong khoang tir 0°C dén 5°C. O cubi qua trinh bd
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sung, hdn hop duoc khudy & nhiét 4 nim trong khoang tir 0°C dén 5°C thém trong 1
gidy, tiép theo hdn hop phan tmg duoc 1am 4m dén nhiét dd phong va 64mL nude cat
duoc bd sung. Tinh thé két tia duge tron sau trong 1 gid, tiép theo duoc loc v rira bang
2x4mL nuéc cat. Tinh thé ndy duge sdy kho trong ti sdy chan khong dén khéi luong
khong déi & nhiét do 50°C. Do d6, thu dugc 2,46g hop chit mong mudn & dang bot mau
tring (hiéu suét: 92,8%; DSC: 151,51-157,78°C).

'H NMR (DMSO0-d6, 400 MHz): 7,36-7,30 (m, 2H), 7,15-7,21 (m, 1H), 6,53 (br s,
3H), 5,87 (d, I=7.9 Hz, 1H), 2,60-3,60 (br m, 11H), 2,75 (s, 6H), 1,68-1,81 (m, 4H),
1,44-1,57 (br m, 2H), 1,14-1,28 (m, 3H), 0,90-1,04 (m, 2H)ppm. MS: HRMS (ESI");
'M+H]", calcd for CyH3sON,CLB: 441,23537; found: 441,23551. delta= 0,31ppm. ESI
MS/MS, CID=35%, m/z(rel int%): 427(28), 396(100).

Vidu?7

N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinyl]etyi]xyclohexyl]-N,N-dimetyl

B4 sung vao binh cAu day tron 100mg hop chét cong hop N’-[trans-4-[2-[4-(2,3-
diclophenyl)-1-piperazinyl] etyl]xyclohexyl]-N,N-dimetyl ure boran, tiép theo 12 2,0mL
butanol bac ba v hdn hop thu duoc duge dun hdi lwu. Khi dat dén nhiét d6 hdi luu, thu
duogc dung dich, va quan sat dugc su két tinh sau 30 phit. TLC dugc thir nghiém vé viée
kiém soat phan ng hoan thanh, hdn dich dugc lam lanh dén nhiét d6 nam trong khoang
tir 0°C dén 5°C va khudy thém trong 1 gio, tiép theo dugc loc va rira bang 2 x 0,2mL
butanol bac ba. Hop chét thu duge duoc séy kho trong tu séy chan khong & nhiét do 45°C
cho dén khi khéi lugng khong ddi. Khéi lugng cia hop chét tinh thé mau tring thu duge
12 90mg (hiéu suét: 93%).

'"H NMR (DMSO-ds, 400 MHz): § 7,18-7,10 (m, 2H), 6,99-6,92 (m, 1H), 4,12 (d,
=175 Hz, 1H), 3,64-3,49 (m, 1H), 3,07 (br s, 4H), 2,88 (s, 6H), 2,63 (br s, 4H), 2,50-
2,39 (m, 2H), 2,07-1,94 (m, 2H), 1,82-1,72 (m, 2H), 1,52-1,37 (m, 2H), 1,31-1,18 (m,
1H), 1,18-0,99 (m, 4H).”C NMR 5 157,8 (C), 151,3 (C), 134,0 (C), 127,5 (C), 127,4
(CH), 124,5 (CH), 118,6 (CH), 56,7 (CHy), 53,4 (CH,), 51,3 (CHy), 49,8 (CH), 36,1
(CH,), 35,7 (CH), 34,0 (CH,), 33,9 (CH,), 32,1 (CH,).
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Vidu8

Hop chét cong hop N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinyl]etyl]xyclo-
hexyl]-N,N-dimetyl ure boran

Binh cau dugc st dung dé sulfua héa chira 1,32 g 1,1-dimetyl-3-[trans-4-(2-0x0-2-
(4-(2,3-diclophenyl)piperazin-1-yl etyl)xyclohexyl] ure, 8mL tetrahydrofuran va 0,23 g
natri borohydrua dugc do, tiép theo, va trong khi nhiét do dugc giir trong khoang tir 0 dén
5°C, hdn hop thu duoc dugc bd sung dung dich chita 8 g nhom clorua khan trong 4,5mL
tetrahydrofuran. Vao cubi qua trinh bd sung, hdn hop duge khudy thém trong 1 gio &
nhiét d6 ndm trong khoang tir 0°C dén 5°C, tiép theo hdn hop phan tng duge lam 4m dén
nhiét 46 phong va sau 4 gid phan ing, TLC duoc thir nghiém vé viée kiém soat phan tng
hoan thanh. Hén hop chita 20mL dung dich axit hydrocloric 2N dugc bd sung & nhiét do
nim trong khoang tir 0°C dén 5°C. Tinh thé két tia duoc tron sau trong 1 gid, tiép theo
duoc loc va rira bang 2 x 2mL nude cat. Hop chit thu duge duge siy kho trong ti sdy
chan khong & nhiét o 50°C cho dén khi khdi lugng khong ddi. Do d6, thu dugc 1,10g

hop chit mong mudn & dang bot mau tréng (hiéu sudt: 83%)
DSC: nhiét d§ phan huy 110,73°C
Vidu9

N’-[trans-4-[2-[4-(2,3-diclophenyl)- 1 -piperazinyl]etyl]xyclohexyl]-N,N-dimetyl

Binh cdu day tron 100mg chira hop chit cong hop N’-[trans-4-[2-[4-(2,3-
diclophenyl)-1-piperazinyl] etyl]xyclohexyl]-N,N-dimetyl ure boran dugc do, tiép theo
2,0mL axeton dugc bd sung va hon hop phan ing duge dun hdi Iuu. Sau khi dat dugc hdi
luu, thu dugc dung dich va phuong phap sic ky ban méng dugc thir nghiém vé sy hoan
thanh cta phan ung sau 24 gio, hon dich duge 1am lanh dén nhiét do nam trong khoang tur
0°C dn 5°C, tiép theo né dugc tron thém trong 1 gid, dugc loc va rira béng 2 x 0,2mL
axeton. Hop chét thu dugc dugc sdy kho trong ta sdy chan khong & nhiét 6 45°C cho
dén khi khéi luong khong dbi. Khéi luong ctia hop chét tinh thé mau tring thu dugc 13
70mg (hiéu suét: 72%).
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DSC: 201,78 - 209,41°C
Vidu 10

N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinyl]etyl]xyclohexyl]-N,N-dimetyl

ure

Binh ciu ddy tron 100mg chira hop chit cong hop N’-[trans-4-[2-[4-(2,3-
diclophenyl)-1-piperazinyl]etyl]xyclohexyl]-N,N-dimetyl ure boran dugc do, tiép theo
2,0mL metyl isobutyl keton duoc bd sung va hdn hop phan tng dugc dun hdi lvu. Sau
khi dat duoc hoi luu, thu duge dung dich va sau d6 15 phit sic ky ban mong duge thir
nghiém vé su hoan thanh ctia phan Ung, hén dich duge 1am lanh dén nhiét d6 nim trong
khoang tir 0°C dén 5°C, tiép theo no6 duge tron thém trong 1 gio, duge loc va rira béng 2
x 0,2mL metyl isobutyl keton. Hop chét thu dugc dugc sdy khé trong ti siy chan khong
& nhiét d 45°C cho dén khi khéi luong khong dbi. Khéi luvgng cita hop chit tinh thé mau
trang thu dugc 12 70mg (hidu suét: 72%).

DSC: 200,91-208,88°C
Vidull

N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinyi] etyl] xyclohexyl]-N,N-dimetyl

Binh cdu day tron 100mg chita hop chit cong hop N’-[trans-4-[2-[4-(2,3-
diclophenyl)-1-piperazinyl] etyl]xyclohexyl]-N, N-dimetyl ure boran dugc do, tiép theo
hdn hop chira 1,9mL dimetylaxetamit va 0,1mL nudc dugc bd sung. Hon dich dugc gia
nhiét dén nhiét d6 45°C. Trong vong 1 gid, hop chét thu duge dugce két tia ra khéi dung
dich thu duge. Hdn dich duoc 1am lanh dén nhiét d6 nam trong khoang tir 0°C dén 5°C,
tiép theo n6 dugc tron thém trong 1 gidy, dugce loc va rira bang 2 x 0,2mL nuéc. Hop chét
thu duge dugc sdy khd trong ti sdy chan khong & nhiét @6 45°C cho dén khi khéi luong
khong d3i. Khéi luong ctia hop cht tinh thé mau tring thu duoc 1a 90mg (hidu suit:
93%).

DSC: 202,70-210,60°C
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Vidu 12

N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinyl]Jetyl]xyclohexyl]-N,N-dimetyl

ure dihydroclorua

Binh cdu ddy tron 200mg chira hop chit cong hop N’-[trans-4-[2-[4-(2,3-
diclophenyl)-1-piperazinyl] etyl]xyclohexyl]-N,N-dimetyl ure boran dugc do, tiép theo
1,0mL dung dich hydroclorua 6N dugc bd sung va hén hop duge dun hdi Iru. Sau khi dat
duoc hdi hru, 2,0mL nuée cat duge bd sung, va hdn hop phan tng duge lam lanh dén
nhiét d6 ndm trong khoang tir 0°C dén 5°C, tiép theo hdn hop phéan g dugc tron thém
trong 1 gio, duge loc varira bang 2 x 0,5mL nuéc. Hop chét thu duoc duogc sdy kho trong
ti shy chan khong & nhiét do 45°C cho dén khi khdi lugng khong ddi. Khoi luong cia
hop cht tinh thé mau tring thu dugc 1a 180mg (hiéu suat: 79,4%).

Dinh XRPD °2T (% Rel. Int.): 7,2 (8,7); 11,1 (14,4); 13,0 (40,2); 13,8 (47,0); 14,0
(30,1); 14,4 (41,4); 15,0 (86,3); 18,4 (100,0); 22,3 (37,9); 24,6 (70,5); 25,3 (58,6).

Vidu 13

N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinylJetyl]xyclohexyl]-N,N-dimetyl

ure hydroclorua

Binh cdu day tron 200mg chaa N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-
piperazinyl]etyl-xyclohexyl]-N,N-dimetyl ure dihydroclorua, 0,8mL metanol va 0,2mL
axit hydrocloric 2N duoc do. Dung dich thu dugc 3,2mL nude cat duge bd sung ting giot
trong hon 20 phut. Hobn dich dic thu duoc dugc khqu & nhiét 4o nam trong khoang tur
20°C dén 25°C, tiép theo dugc loc va rira bang 2x50mL nuée cét. Hop chét thu dugc
dugc shy kho trong ti siy chan khong & nhiét d6 45°C cho dén khi khéi lugng khong doi.
Khéi lugng ciia hop chét tinh thé mau tring thu dugc 13 150mg (hiéu suat: 81,0%).

Pinh XRPD °2T (% Rel. Int.): 6,6 (4,9); 7.3 (50,0); 13,2 (53,1); 14,3 (100,0); 14,6
(56,7); 16,9 (89,4); 21,1 (72,9); 22,4 (95,6); 24,8 (51,8); 26,5 (75,6); 26,8 (19,6).

Vidu 14
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N’-[trans-4-[2-[4-(2,3-diclophenyl)- 1-piperazinyl]etyl]xyclohexyl]-N,N-dimetyl

ure hydroclorua

Binh cidu day tron 400mg chia hop chit cong hop N’-[trans-4-[2-[4-(2,3-
diclophenyl)-1-piperazinyl] etyl]xyclohexyl]-N,N-dimetyl ure boran dugc do, tiép theo
0,3mL axit hydrocloric 6N, 0,1mL nudc va 1,6mL metanol duoc bd sung. Hén hop phan
tng dugc khudy & nhiét d6 60-65°C trong 3 gid. Kiém tra su hoan thanh ciia phan tmg
héa hoc, hdn hgp phan ung dugc 1am ngudi va metanol duge lam bay hoi trong chén
khong. Phin phan cin dugc hip thu trong 1,6mL nuéc cét, tiép theo n6 duogc khudy trong
1 gio & nhiét 46 phong va & nhiét d6 ndm trong khoang tir 0°C dén 5°C thém trong 1 gid,
duoc loc va rira bang 2x50mL nude cit. Hop chit thu dugce dugc sdy khd trong ta sdy
chan khéng & nhiét d9 45°C cho dén khi khi lwvong khéng d6i. Khéi lwong cia hop chit
tinh thé mau tring thu dugc 12 397mg (hiéu suét: 94,4%).

Pinh XRPD °2T (% Rel. Int.): 6,6 (5,3); 7.3 (44,0); 13,1 (50,3); 14,2 (84,6); 14,6
(50,4); 16,9 (88,9); 21,1 (71,5); 22,4 (100,0); 24,8 (53,1); 26,5 (62,5); 26,8 (14,3).

Vidu 15

N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-piperazinyl]etyl]xyclohexyl]-N,N-dimetyl

Binh ciu day tron 1,00g chia N’-[trans-4-[2-[4-(2,3-diclophenyl)-1-
piperazinyl]etyl]xyclohexyl]-N,N-dimetyl ure hydroclorua dugc do, tiép theo 10mL
diclometan va 5SmL dung dich natri bicacbonat bdo hoa dugc bd sung. Sau khi khudy hdn
hop phéan mg trong 15 phut, cic pha dugc phéan tach va pha nuéc dugce rua bang SmL
diclometan. Pha hitu co gom lai duoc siy khé va co trong chan khéng. 0,89 g phan cin
bay hoi duoc khudy trong 6mL rugu isopropylic trong 15 phut, dugc loc va rira bang 2 x
ImL rugu isopropylic. Hop chét thu dugc duge sy kho trong ti sy chan khéng & nhiét
5 45°C cho dén khi khéi luong khong ddi. Khdi luong ctia hop chit tinh thé mau tring
thu duoc 1a 0,83 g (hi¢u suét: 90,0%). '

DSC: 209,58-213,72°C
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YEU CAU BAO HQ

1. Quy trinh diéu ché cariprazin:

@ cl

(1)

trong do:

a) etyl este hydroclorua cta axit (trans-4-amino-xyclohexyl)-axetic dugc bién ddi
thanh axit (trans-4-aminoxyclohexyl) axetic hodc hydroclorua cia no bang cach thay

phéan,

b) tir hop chét thu duoc bang cach bd sung din xuét dimetylcarbamoyl dudi dang
chét phan ung thich hop trong su c6 mat cia chat phan tmg kiém, thu dugc axit (trans-4-

{[(dimetylamino)cacbonyl]amino}xyclohexyl) axetic,

c) tiép theo hop chét thu dugc duge lién két voi 1-(2,3-diclophenyl)-piperazin
trong su c6 mat ctia chit phan tmg ghép cdp hoat hoa axit carboxylic, va thu duoc 1,1-

dimetyl-3-[trans-4-(2-0x0-2-(4-(2,3-diclophenyl)piperazin-1-yl-etyl)xyclohexyl] ure,

d) hop chit thu duge néu trén dugc bién dbi thanh hop chit cong hop cariprazin

boran cé cong thuc (2),
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2}
trong su c6 mat cua chat khir,

e) va hop chit cudi cing thu dugc bang cach khir bé truc tiép hoic thu duoc tir

mudi ciia n6 bang phuong phap da biét.

2. Quy trinh theo diém 1, khac biét & chd qua trinh thuy phén etyl este hydroclorua ciia
axit (trans-4-amino-xyclohexyl)-axetic duoc thuc hién bang cach thiy phan trong méi

truong axit hodc bazo.

3. Quy trinh theo didm 1 hoac 2, khac biét & chd axit (trans-4-{[(dimetyl-
amino)cacbonyl]amino} xyclohexyl)-axetic dugc diéu ché bang chit phan ung 14 dimetyl-

carbamoyl clorua.

4. Quy trinh theo diém bat k¥ trong s céac diém tir 1 dén 3, khéc biét & chd chat phan tng
ghép cap hoat hda axit carboxylic dé ghép cip 1-(2,3-diclophenyl)-piperazin 1a chét loai

nudec.

5. Quy trinh theo diém bat ky trong sb cac diém tir 1 dén 3, khac biét & chd ddi v6i phan
ung ghép cap bang 1-(2,3-diclophenyl)-piperazin, cacbonyldiimidazol hoic thionyl

clorua dugc sir dung.

6. Quy trinh theo diém bt k¥ trong sb cac diém tir 1 dén 5, khac biét & chd chat khir dugc
tao ra “tai chd” tir tién chét thich hop.

7. Quy trinh theo diém bt k¥ trong s6 cac diém tir 1 dén 6, khac biét & chd borohydrua

c¢6 phan dién tir cation hodc boran hodc phirc hop cla ching dugc st dung lam chat khr.
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8. Quy trinh theo diém 7, khac biét & chd phirc hgp boran 1a phirc hgp cua boran dugc tao
ra béng bazo Lewis, nhu phic hgp dugc tao ra b%lng ete, thioete, amin, t5t hon néu phtrc

hop duogc tao ra bang tetrahydrofuran.

9. Quy trinh theo didm 7, khac biét & chd phan dién tr cation thich hop cho borohydrua la
ion duong cda cac nguyén td kim loai nhu kim loai kiém, kim loai kidm thé, kim loai dat,

tot hon néu la nhom.

10. Quy trinh theo didm bét ky trong s6 cac diém tir 1 d@én 9, khac biét & chd sau khi tao
thanh hop chat cong hop cariprazin boran, mudi carprazin thu duoc bang cach phan hity

bing axit Bronsted trong dung moi thong thuong.

11. Quy trinh theo diém 10, khac biét & chd sau khi tao thanh hop chit cong hop
cariprazin boran, axit Bronsted dugc su dung dé phan huy trong dung mdi thong thuong

1a hydro clorua.

12. Quy trinh theo didm bat ky trong sé cac diém tir 1 dén 11, khac biét & chd mubi

cariprazin hydroclorua thu dugc dugc bién dbi thanh hop chit bazo cudi clng.

13. Quy trinh theo diém bét ky trong sé cac diém tir 1 dén 9, khac biét & chd tir hop chat
cong hop cariprazin boran dugc phén lap trong dung moi thong thuong bang cach phan

huy bang nhiét s& thu dugc hop chét bazo cubi ciing carprazin.
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