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(21) 1-2020-05156
(57) Sang ché dé cap dén hop chat vong metyllactam ma c6 hoat tinh Gc
ché SGLT1 va hitu ich dung l1am thuéc, hoic mudi dugc dung cua né; va

dugc pham chira n6. Cu thé, sang ché dé cap dén hop chat c6 cong thic [I]:

[1]

hoic mudi dugc dung caa no, va dugc pham chia né.
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Linh vuc k§ thuit dwgc dé cap

Séang ché d& cap dén hop chat vong metyllactam c6 hoat tinh tic ché SGLT1
hodc mudi duge dung ctia nd, duge phém ch(ta nd, va viéc sir dung no trong y hoc.
Tinh trang ky thuit ciia sang ché

SGLT1, ttc 13, natri-glucoza Cotransporter 1, dugc biét 1a gbp phﬁn 16n vao
viéc hép thu glucoza va galactoza trong rudt non. Pugc bao cao réng cac bénh nhan
thiéu hut SGLT1 nguoi gy ra tinh trang kém hép thu glucoza-galactoza. Hon nita,
duoc xac nhan ring su biéu hién cta SGLT1 trong rudt non tang 1én ¢ bénh nhén bi
d4i thao duong va duoc cho ring tinh trang hép thu dudng ting ¢ bénh nhan bi dai
thdo dudng 12 do su biéu hién cao cua SGLT1 trong rudt non gay ra.

Trén co s6 kién thie nay, ché phim Gc ché SGLT1 dugc mong doi 1a c6 thé
binh thuong hdéa muc duong huyét bang cch ngan chan su hép thu glucoza trong
rudt non. Do do, ché phém {tc ché SGLT1 duogc xem 1a c¢6 hiéu qua chéng lai bénh
d4i thdo dudng va cac bién ching dai thdo duong lién quan dén sy ting dudng
huyét. N6 cling dugc xem 1a co hiéu qua chéng lai bénh béo phi bang céach Grc ché
dong glucoza vao co thé (Tai lidu phi sang ché 1 va?2).

Voglibose, tén chung, 1a thubc duge cip phép dé san xuét va luu hanh theo
Pidu 14 cia Luat dugc Nhat ban (Cap phép s6: 21600AMZ00368). Voglibose cai
thién dudng huyét quia muc sau khi &n bang cach tc ché disacaridaza, a-
glucosidaza, lam chuyén hoa disacarit c6 trong niém mac rudt thanh monosacarit va
{tc ché hoic tri hodn qué trinh tiéu hoa va hép thu cacbohydrat trong dudng rudt.
Téc dung dugc ly nay dugc biét 12 c¢6 hiéu qua chdng lai sy khoi phat mudn cua
bénh déi thao dudng typ 2 khi mirc dung nap dudng bi suy giam.

Trén co s& kién thitc nay, viéc e ché hap thu duong qua rudt non bang ché
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phém trc ché SGLT1 va nhd d6 céi thién dudng huyét sau khi &n dugce xem la c6
hiéu qua chdng lai su khéi phat mudn ciia bénh déi thio dudng typ 2 khi mire dung
nap duong bi suy giam.

Sur bidu hién ctia SGLT1 duoc xac nhén trong céc t& bao co tim. Dugc biét
rdng GLUT1 (chit van chuyén glucoza typ 1) va GLUT4 (chét vén chuyén glucoza
typ 4) thudng co vai trd trong viéc hép thu glucoza vao céc té bao co tim va vai trd
cta SGLT1 bi giam. Tuy nhién, su biéu hién ctia SGLTI1 gay ra trong co tim cua
chudt tai d6 dua vao cac gen dot bién cia PRKAG2 (tiéu don vi gamma 2 cua
AMPK (AMP-protein kinaza hoat tinh)) 1a gen gdy ra bénh co tim phi dai theo ranh
(bénh co tim loai tich tu glycogen), hodc nhiig con chudt ma dang diéu tri bénh
thiéu mau cuc bo co tim, va SGLT1 dugc béo cdo 1a gop phﬁn vao viéc hép thu
glucoza dén céc té bao co tim trong nhitng bénh ly nay. Glucoza dugc két hop bai
SGLT1 dugc cho 1a dugc tich lily hodc chuyén hoa quéa mtc trong cac té bao co tim
va lam suy yéu té bao. Pugc bdo cdo trén mau chudt néu trén réng su tich tu
glycogen trong co tim thuc su bi Gc ché khi didu trj bing chét trc ché SGLT khong
chon loc, phlorizin.

Trén co s& nhitng kién thiic nay, ché pham tc ché SGLT1 dugc cho la c¢6
hi€u qua chdng lai bénh co tim phi dai va bénh tim do thiéu méu cuc bod bang cach
tic ché sy hap thu qua muic glucoza vao cac té bao co tim (Tai liéu phi sang ché 3
va 4).

SGLT1 dugc 6n dinh trong cac té bao ung thu nho cac thy thé yéu t6 ting
trudng biéu bi, tirc 1a cac protein bé mit trén nhidu loai t& bao ung thu. Pugc biét
rdng cac chét van chuyén glucoza, axit lactic, va axit amino, v.v. ¢4 lién quan dén
viéc cung cdp dinh dudng cho cac té bao ung thu, va cu thé 13, lién quan dén sy vén
chuyén glucoza, SGLT1 va GLUT! lién tuc cung cap glucoza dén cac té bao ung
thu. Khi glucoza khong duge cung cép trong mdt khoang thoi gian dai, cac té bao
bi pha hily bang cach tu tiéu.

Trén co s& nhimg kién thic nay, ché pham tc ché SGLT1 dugc cho la tc
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ché su cung cip glucoza dén cac té bao ung thu va thé hién hoat tinh chéng ung thu
(Tai liéu phi sang ché 5 va 6).

Do cacbohydrat bi chuyén hoa thanh c4c monosacarit trong dudng tiéu héa
trong khi &n ubng va duoc hép thu & duong tiéu hoa trén, nén nhiéu loai dudng
khong bao gid dén dudng tiéu hoa dudi. Tuy nhién, khi cac thudc ma tri hon hodc
Gic ché su hép thu glucoza dugc su dung, hodc mot lugng 16n polysacarit bén viing
duoc tiéu hoa, sau d6 dudng chua duge tiéu hoa duoc giit lai ¢ dudng tiéu hoa dudi
va dudng chua dugc tiéu héa duoc gift lai & duong tiéu héa dudi nay gay ra bénh
tiéu chay thim thau.

Ché pham e ché SGLT1 tc ché su hip thu glucoza va lam tang luong
monosacarit & dudng tiéu hoda dudi. Ché pham tic ché SGLT1, do d6, dugc tin la cb
hiéu qua chéng lai tinh trang tdo bon.

Bénh dai thao dudng giy ra do mirc duong huyét ting cao do thiéu hut hoat
dong cta insulin va tinh trang duong huyét tang cao kéo dai co thé gay ra bién
chimg ctia bénh dai thado dudng (vi du, bénh vdng mac, bénh than, va bénh than
kinh, ma dugc goi 1a bénh ly vi mach; va bénh mach mau nao, bénh tim do thiéu
mau cuc bd, va bénh xo cing dong mach chi dudi, ma duge goi la bénh ly lién
quan dén cac mach méu 16n). Cac bénh khéc lién quan dén muc duong huyét ting
cao bao gbm bénh béo phi.

Bénh déi thdo dudong dugc phén loai thanh bénh dai thao duong typ 1 va
bénh dai thao dudng typ 2. Bénh dai thao dudng typ 1 dugc coi 1a phat trién do
thiéu hoat dong clia insulin gdy ra do su pha huy té bao P tuyén tuy tiét ra insulin,
ngugc lai bénh déi thao dudng typ 2 duge coi 1a phat trién do céc yéu t6 moi trudng,
nhu an qua nhiéu, khong tap thé duc day du, bénh béo phi, va cang thang, va ldo
hoa cung véi céac yéu t6 di truyén bao gbm su giam tiét insulin va khéang insulin.
Bénh dai thao duong duoc chan do4n theo ba loai, nhu loai thong thudng, loai ranh
gi6i, va loai bénh déi thao dudng, dugc phén loai dua trén mic duong huyét. Khi

xéc dinh duoc bat ky mot trong sé muc (1) dén (4) dusi day:
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(1) muc dudng huyét 1a 126 mg/dL hodc cao hon vao liac doi budi sang
(2) gi4 tri trong hai gid 1a 200 mg/dL hodc cao hon trong 75g OGTT (thir
nghiém dung nap glucoza duong ubng)
(3)  muc dudng huyét binh thudng 12 200 mg/dL hogc cao hon
(4) HbAlcg 6,5% hodc cao hon
thi d6i tuong duge xée dinh 1a loai bénh dai thio dudng va dugc chan doan 1a bénh
d4i thao dudng hodc nghi ngd méc bénh dai thio dudng (tai liéu phi sang ché 7).

OGTT duge st dung trong muc (2) trén ddy la mot trong nhiing phuong
phap chin doan bénh dai thio dudng. N6i chung, khi dbi tuong 12 ngudi st dung
dung dich chira 75g glucoza sau khi nhin &n, va mot khoang thoi gian nhét dinh sau
khi st dung glucoza, mirc dudng huyét dugc x4c dinh 1a 200 mg/dL hodc cao hon,
thi d6i tugng nay duoc chéan doén 14 bi bénh dai thao dudng (tai liéu phi sang ché 7).
Do d6, OGTT Ia chi s& chén doan bénh d4i thao dudng, va hop chat ma c6 the lam
giam muc duong huyét ciia d6i tuong nap glucoza trong OGTT duge coi la ¢6 hiéu
qua chbng lai bénh dai thao duodng.
Tai liéu phi sang ché

[Tai liéu phi sang ché 1] Am J Physiol Gastrointest Liver Physiol. 2002;
282(2):G241-8

[Tai liéu phi sang ché 2]Nature. 1991; 350(6316):354-6

[Tai liéu phi sang ché 3] T Mol Cell Cardiol. 2010; 49(4):683-92

[Tai liéu phi sang ché 4] Cardiovasc Res. 2009; 84(1):111-8

[Non tai liéu sang ché 5] Cancer Cell. 2008, 13: 385-93

[Tai liéu phi sang ché 6] Pharmacol Ther. 2009, 121: 29-40

[Tai liéu phi sang ché 7] Diéu tri Guide for Diabetes 2016-2017
Ban chat k§ thuit cia sang ché

Sang ché dé xuat hop chit vong metyllactam ma c6 hoat tinh trc ché SGLTI1
va hitu ich dung lam thudc, hoic mudi duge dung cua nd; duoc phérn chtra nd; va

st dung no trong y hoc.
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Sau cac nghién ctru chuyén sdu, cac tac gid sang ché phat hién ra hop chat
vong metyllactam cu thé va dat dugc sang ché.
Theo mdt phuong an, sang ché d& xuét hop chat c6 cong thuc [I] hodc mubi

duoc dung clia nd, va st dung né trong y hoc.

Hs

[1]

Hop chét c6 cong thic [I] hodc mubi duge dung cua né ¢ hoat tinh tc ché
SGLT1 va tir d6 ¢6 thé hitu ich trong viéc diéu tri va/hoic ngin nglra cac bénh hodc
finh trang bénh khac nhau ma c6 thé mong doi la duoc céi thién bang cach diéu hoa
hoat tinh SGLT1. Hop chét c6 cong thic [I] hodc mudi duge dung clia nd ¢6 thé
cling hitu ich trong viéc didu tri va/hodc ngan ngira cac bénh hodc tinh trang bénh
khac nhau ma c6 thé gay ra do mutic dudng huyét tang 1én.
M ta viin tit cac hinh vé

Fig.1 thé hién ring hop chit theo vi du 1 (sau déy goi la “Hop chét 17) lam
giam dang ké mtrc duong huyét cta chudt SD dugc nap glucoza trong OGTT khi so
sénh vé6i chat dan thudc.

Fig.2 thé hién rang, trong s§ cac hop chat thir nghiém, chi hop chat 1 lam
giam déang ké mitc dudong huyét ciia chudt SD duoc nap glucoza trong OGTT khi so
sénh v6i chat dan thude.

Mb ta chi tiét sang ché
Séang ché bao gdm cac phuong dn dugc minh hoa duéi day.

Muc 1. Hop chét c¢6 cong thie [1]:



45873 663

[1]

hodc mudi duge dung ctia né.

Muc 2. Duoc phém chira hop chét theo muc 1 hodc mudi dugc dung cia nd
va chat mang dugc dung.

Muc 3. Ché phém ttc ché SGLT1 chuaa hop chit theo muc 1 hoic mudi duoc
dung cua no.

Muc 4. Thubc ngan ngura hodc diéu tri bénh dai thdo dudng chira hop chét
theo muc 1 hodc mudi duge dung ctia nd.

Muc 5. Thudc ngan ngira hodc diéu tri bénh theo muc 4, trong d6 bénh dai
thao duong 1a bénh dai thdo duodng typ 2.

Muc 6. Phuong phap Uc ché SGLT1 bao gém viéc cho ddng vat c6 vu su
dung lugng hitu hiéu diéu tri ctia hop chit theo muc 1 hodc mudi duoc dung ctia nd.
Muc 7. Phuong phap ngan ngira hoac diéu tri bénh dai thdo duong bao gbém
lugng hitu hiéu diéu tri cua hop chét theo muc 1 hodc mudi duge dung cta nd cho

dong vat cé vu.

Muc 8. Phuong phap theo muc 7, trong d6 bénh dai thao duong la bénh dai
thao duong typ 2.
Muc 9. Str dung hop chét theo muc 1 hodc mudi duoc dung ctia no trong viéc

san xuét ché pham tc ché SGLTI.
Muc 10. Str dung hop chét theo muc 1 hodc mudi dugc dung clia nd trong viéc
san xuat thudc ngan ngira hodc diéu trj bénh dai thdo dudng.

Muc 11. St dung theo muc 10, trong d6 bénh dai thao duong la bénh dai thdo
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duong typ 2.

Muc 12. Hop chét theo muc 1 hoic mubi duoc dung cuia né dé stir dung trong
viéc tre ché SGLTI.

Muc 13. Hop chét theo muc 1 hoic mubi duoc dung cua né dé str dung trong
viéc ngin ngira hodc didu tri bénh dai thdo duong.

Muc 14. Hop chét theo muc 13 hoic mubi dugc dung ctia nd, trong d6 bénh dai
thao duong 1a bénh dai thdo dudng typ 2.

Muc 15. G6i thuong phdm bao gom ché phdm theo muc 2 va t& hudng dan st
dung kém theo, t& huéng dan sir dung nay chi ra rang ché pham c6 thé hodc nén
duoc str dung dé diéu tri va/hodc ngin nglra bénh dai thao duong.

Muc 16. Kit bao gém ché phém theo muc 2 va to hudng dan str dung kém theo
no, t& huéng dan st dung ndy chi ra rang ché phdm c6 thé hodc nén dugc sir dung
dé didu tri va/hodc ngan ngira bénh dai thdo duong.

Thuét ngft “mudi duge dung” bao gdm mudi bét ky d3 biét trong linh vuc
ndy ma khong c6 doc tinh qua mec. Mubi dugc dung nay bao gbm, cu thé 1a, mudi
v6i axit vo co, mudi véi axit hitu co, mubi véi bazo vo co, va mudi véi bazo hitu
co. Cac dang mudi duge dung di duoc biét 16 trong linh vyc nay va dugc mo ta
trong, vi du, céc tai liéu tham khao dudi day:

(a) Berge et al., J. Pharm. Sci., 66, p1-19 (1977),

(b) Stahl et al., “Handbook of Pharmaceutical Sait: Properties, Selection, va Use”
(Wiley-VCH, Weinheim, Germany, 2002), |
(c) Paulekuhn et al., J. Med. Chem., 50, p6665-6672 (2007).

Hop chét c6 cong thuc [1] ¢6 thé dugc phan tmg véi axit vo co, axit hitu co,
bazo vb co, hodc bazo hitu co theo chinh nhiing phuong phap da biét dé tao ra
mubi dugc dung tuong Ung cia no.

Mudi nhu vay véi axit vo co bao gdm mudi véi axit flohydric, axit clohydric,
axit bromhydric, axit 16t hydric, axit nitric, axit phosphoric, va axit sulfuric. Mubi

nhu vy t6t hon 13 bao gdm muo6i véi axit clohydric, axit nitric, axit sulfuric, axit
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phosphoric, va axit bromhydric.

Mubi véi axit hitu co nhu vay bao gdm mubi véi axit axetic, axit adipic, axit
alginic, axit 4-aminosalixylic, axit anhydrometylen xitric, axit benzoic, axit
benzensulfonic, canxi edetat, axit camphor, axit camphor-10-sulfonic, axit cacbonic,
axit xitric, axit edetic, axit etan-1,2-disulfonic, axit dodexylsulfuric, axit
etansulfonic, axit fumaric, axit glucoheptonic, axit gluconic, axit glucuronic, axit
glucoheptonic, axit glycollylarsanilic, axit hexylresorcinol, axit hydroxynaphthoic,
axit 2-hydroxy-1-etansulfonic, axit lactic, axit lactobionic, axit malic, axit maleic,
axit mandelic, axit metansulfonic, axit metylsulfuric, axit metylnitric, axit
metylenbis(salicylic axit), galactaric, axit naphtélen—2-sulfonic, axit 2-naphthoic,
axit 1,5-naphtalendisulfonic, axit oleic, axit oxalic, axit pamoic, axit pantothenic,
axit pectic, axit picric, axit propionic, axit polygalacturonic, axit salicylic, axit
stearic, axit sucxinic, axit tannic, axit tartaric, axit teoclic, axit thioxyanic, axit
trifloaxetic, axit p-toluensulfonic, axit undecanoic, axit aspartic, va axit glutamic.
Mubi nhu vay t6t hon 1a bao gdm mudi véi oxalic, axit maleic, axit xitric, axit
fumaric, axit lactic, axit malic, axit sucxinic, axit tartaric, axit axetic, axit
trifloaxetic, axit benzoic, axit glucuronic, axit oleic, axit pamoic, axit metansulfonic,
axit benzensulfonic, axit p-toluensulfonic, axit va axit 2-hydroxy-1-etansulfonic.

Mudi véi bazo v6 co nhu vdy bao gém mudi véi lithi, natri, kali, magie,
canxi, bari, nhom, kém, bitmut, va amoni. Mudi nhu vay tot hon 13 bao gém mubi
v6i natri, kali, canxi, magie, va kém.

Mudi vi bazo hitu co nhu vay bao gém mudi véi arecolin, betain, colin,
clemizol, etylendiamin, N-metylglucamin, N-benzylphenetylamin,
tris(hydroxymetyl)metylamin, arginin, va lysin. Mudi nhu vay tot hon 1a bao gbm
mudi véi tris(hydroxymetyl)metylamin, N-metylglucamin, va lysin.

Hop chét c6 cong thic [I] hodc mudi duoc dung cua nd co thé ton tai & dang
solvat ciia nd. Thuat ngit “solvat” c6 nghia la hop chét trong d6 phan tir dung moéi

két hop véi hop chét co cong thuc [I] hodc mudi duoc dung clia no, va bao gom
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hydrat. Solvat tot hon 1a solvat dugc dung; va bao gdm, vi dy, hydrat, etanolat, va
dimetyl sulfoxit solvat ciia hop chét c6 cong thic [I] hodc mudi dugc dung cta né.
Solvat nay cu thé 14 bao gdm hemihydrat, monohydrat, dihydrat, va monoetanolat
cta hop chét c6 cong thic [1]; va monohydrat clia mudi natri ciia hop chét ¢6 cong
thac [I] va 2/3 etanolat cua mubi dihydroclorua ctia n6. Nhiing solvat nay c6 thé
thu dugc theo phuong phap bét ky da biét.

Hop chit c6 cong thuce [1] ¢6 thé duoc danh dAu bang chét dong vi nhu 2H,
3H, “C, va *S. |

Hop chét c6 cong thire [I] hodc mubi duoc dung cua né tot hon 13 hop chét
¢6 cong thire [1] hodc mudi duoc dung cia no ma hau nhu 1a tinh khiét, va t5t hon
nita 1a hop chét c6 cong thire [I] hodc mudi duge dung cia n6 ma cé do tinh khiét 1a
80% hoac cao hon.

Hop chét c6 cong thic [1] hodc mudi duge dung cta nd c6 hoat tinh trc ché
SGLT1, va do do6 co thé hitu ich trong viéc diéu tri va/hodc ngin ngira cac bénh
hoiic tinh trang bénh khéc nhau ma c6 thé mong doi la dugc cai thién bang cach
didu hoa hoat tinh SGLT1, vi dy, bénh déi thdo dudng (vi du, bénh dai thdo dudng
typ 1 va bénh dai thao dudng typ 2), bénh béo phi, bién chung ctia dai thao dudng
(vi du, bénh vong mac, bénh than va bénh than kinh, tat ca duogc goi 1a bénh ly vi
mach; va bénh mach méau ndo, bénh tim do thiéu mau cuc bo, va bénh xo cung
dong mach chi dudi, tAt ca duoc goi 1a bénh ly lién quan dén cac mach mau 16n),
bénh co tim phi dai, bénh tim do thiéu mau cuc bd, bénh ung thu, va tinh trang tao
bon.

Thuéat ngit “tc ché SGLT1” c6 nghia 1a chic nang ciia SGLT1 bi uc ché dé
]am bién mét hodc giam hoat tinh cua no; va, vi du, diéu do c6 nghia 1a chirc nang
ciia SGLT1 bi tc ché theo vi du thr nghiém 1 dudi day. Tét hon 13, thuat ngit “Uc
ché SGLT1” nghia 1a “tc ché SGLT1 ngudi”. Sy {c ché chirc nang, hodc lam bién
méat hodc 1am giam hoat tinh t6t hon 1a duogc thuc hién trong chi dinh lam sang ¢

nguoi.
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Thuat ngt “ché phdm Ge ché SGLT1” c6 thé la chat bat ky ma Gc ché
SGLTI, va bao gdm hop chat c6 phén tir nho, axit nucleic, polypeptit, protein,
khang thé, va vhc-xin. Tét hon 13, thuét ngit “ché phim trc ché SGLT1” nghia la
“ché phdm trc ché SGLT1 nguoi”.

Hop chét c¢6 cong thire [I] hodc mudi dugc dung ctia nd cd thé cling hitu ich
trong viéc didu tri va/hodc ngan ngira cac bénh hogc tinh trang bénh khac nhau ma
c6 thé gy ra do murc dudng huyét tang lén.

Thuét ngit “cac bénh hodc tinh trang b¢nh ma co thé do mirc duong huyét
ting cao gdy ra” bao gbm, vi du, bénh déi thdo dudng (vi dy, bénh dai thdo duong
typ 1 va bénh dai thao dudng typ 2), bénh béo phi, va bién chimg cua bénh dai thao
duong (vi dy, bénh vong mac, bénh than va bénh than kinh, dugc goi chung 1a bénh
ly vi mach; va bénh mach mau nao, bénh tim do thiéu mau cuc bd, va bénh xo cimg
dong mach chi dudi, dugc goi chung la bénh ly lién quan dén c4c mach mau 16n).

Thuét ngit “diéu tri” duge st dung trong ban md ta nay bao gém viéc lam
thuyén giam tinh trang bénh, ngan ngura tinh trang ting nang, duy tri su thuyén
giam, ngén chan tinh trang trAm trong va ngdn ngtra tai phat bénh.

Thuat ngit “ngin ngira” dugc st dung trong ban md t& nay bao gdbm viéc tri
hodn su khoi phét tinh trang bénh. Vi dy, “ngan nglra bénh dai thdo dudng” bao
gdm tri hodn sy khoi phat bénh dai thdo duong typ 2 trong viéc dung nap glucoza
suy giam.

Duoc pham trong ban mé ta nay c6 thé duoc diéu ché tir lugng hitu hiéu diéu
tri cia hop chit c6 cdng thic [I] hodc mudi duge dung cta no va it nhat mét hodc
nhidu chét mang dugc dung, sau d6 tly y tron, theo phuong phép da biét trong linh
vuc bao ché thubc. Luong hop chét c6 cong thuc [I] hodc mubi duoc dung cua nd
chtta trong dugc pham khac nhau phy thude vao yéu t6 nhu dang lidu luong va
luong lidu luong va loai, vi dy, tir 0,1 dén 100% trong lugng cia tong lugng ché
pham.

Dang liéu dugc bao ché vé6i hop chét c6 cong thuc [T] hodc mudi duge dung
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ciia n6 bao gdm ché phim dung dudng miéng nhu vién nén, vién nang, dang hat,
bot, vién ngam, xi-rd, nhil tuong va huyén phu; va ché phim dung ngoai dudng tiéu
héa nhu ché pham dung ngoai da, thuée dan, thudc tiém, thude nhd mit, ché phdm
theo dudng mli va ché phim ding cho phoi.

Thuat nglt “chat mang dugc dung” bao gém cac chit mang vo co hodc hitu
co khac nhau ma thudng dugc ding 1am thanh phan ctia ché phédm. Cac chit nay
bao gém, vi du, ta duogc, chét gay ra, chét két dinh, chat hoa 16ng, va chét 1am tron
dung cho ché pham rin; dung moi, chat hoa tan, chit tao huyén phu, chét truong
luc, chat dém, va chét 1am diu cho ché phém long; va bazo, chit nhil twong, chét
lam uét, chéit én dinh, chét tao én dinh, chit phan tan, chét 1am déo, chét diéu chinh
d6 pH, chét kich thich hép thy, cht tao gel, chat khu tring, chét don, chat hoa tan,
chét hoa tan va chit tao huyén phu cho cac ché phdm ban ran. Chét phu gia nhu
chét bao quan, chét chéng oxy hda, chét tao mau, va chét tao ngot ¢6 thé thém vao,
néu can.

“T4 dugc” bao g(‘A)m, vi du, lactoza, duong kinh, D-mannitol, D-sorbitol, tinh
bot ngd, dextrin, xenluloza vi tinh thé, xenluloza tinh thé, carmenloza, carmenloza
canxi, natri carboxymetyl tinh bot, hydroxypropylxenluloza thé thap, va gdm arabic.

“Chét gy rd” bao gé‘)m, vi du, carmenloza, carmenloza canxi, carmenloza
natri, tinh bot natri carboxymetyl, crosscarmenloza natri, crospovidon,
hydroxypropylxenluloza thé thap, hydroxypropylmetyl xenluloza, va xenluloza tinh
thé.

“Chét két dinh” bao gdm, vi dy, hydroxypropylxenluloza,
hydroxypropylmetyl xenluloza, povidon, xenluloza tinh thé, dudng kinh, dextrin,
tinh bot, gelatin, carmenloza natri, va gobm arabic.

“Chét hoa 1ong” bao gém, vi dy, silicic axit khan nhe va magie stearat.

“Chét lam tron” bao gém, vi du, magie stearat, canxi stearat, va da tan.

“Dung mdi” bao gém, vi du, nudc tinh khiét, etanol, propylen glycol,

macrogol, dau me, dau ngd, va dau 0 liu.
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“Chét hoa tan” bao gdm, vi du, propylen glycol, D-mannitol, benzyl benzoat,
etanol, trietanolamin, natri cacbonat, va natri xitrat.

“Chét tao huyén phu” bao gém, vi du, benzalkonium clorua, carmenloza,
hydroxypropylxenluloza, propylen glycol, povidon, metylxenluloza, va glyxeryl
monostearat.

“Chét truong luc” bao gém, vi du, glucoza, D-sorbitol, natri clorua, va D-
mannitol.

“Chit dém” bao gdm, vi dy, dinatri hydro phosphat, natri axetat, natri
cacbonat, va natri xitrat.

“Chét lam diu” bao gdm, vi du, rugu benzyl.

“Bazo” bao gém, vi du, nudc, dau dong vat hodc thuc vét nhu dau 6 liu, dau
ngd, dau lac, ddu mé va diu thau diu, cdn bac thap nhu etanol, propanol, propylen
glycol, 1,3-butylen glycol, va phenol, axit béo béc cao va este cua nod, sap, rugu bac
cao, ruou polyhydric, hydrocacbon nhu vazolin tring, parafin long, va parafin, dau
hoa wa nudc, lanolin dugc tinh ché, thuéc m& hép thu, lanolin ngam nudc, thude
m& wa nude, tinh bot, pullulan, gdm arabic, gdm tragacan, gelatin, dextran, dan
xudt xenluloza nhu metylxenluloza, carboxymetyl xenluloza, hydroxyetyl
xenluloza, va hydroxypropyl xenluloza, polyme tdng hop nhu carboxyvinyl polyme,
natri polyacrylat, rugu polyvinyl, va polyvinylpyrolidon, propylen glycol, macrogol
nhu Macrogol 200 dén 600, va hdn hop bao gdm hai hodc nhiéu chét.

“Chét bao quan” bao gbm, vi du, etyl parahydroxybenzoat, clobutanol, rugu
benzyl, natri dehydroaxetat, va axit sorbic.

“Chét chéng oxy hoa” bao gdm, vi dy, natri sulfit va axit ascorbic.

“Chét tao mau” bao gém, vi du, mau thuc phém (vi dy, mau thuc phém d6 sb
2 hodc sb 3, mau thuc phim vang sé 4, hodc sb 5) va B-caroten.

“Chét tao ngot” bao gbm, vi dy, sacarin natri, dikali glyxyrrhizinat, va
aspartam.

Dugc phém trong ban mod ta nay co thé duoc st dung theo dudng miéng
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hodc ngoai dudng tiéu hoa (vi du, tai chd, theo dudng truc trang, tiém tinh mach,
tiém bap va tiém dudi da) cho ngudi va dong vat c6 vi khong phai nguoi nhu chudt
nhét, chudt, chudt déng, chudt lang, thd, meo, chd, lgn, bo, ngua, clru, va khi. Liéu
luong thay dbi thy thudc vao dbi tuong duoc st dung, bénh, tinh trang bénh, dang
liéu va dudng dung. Vi dy, liéu hang ngay dung qua duong miéng cho bénh nhén la
nguoi 16n thuong nam trong khoang tir 0,01mg dén khoang 1g thanh phan hoat tinh,
tire 13, hop chét ¢6 cong thire [I]. Liéu lugng nay c6 thé duge st dung mot 14n hoac
nhiéu 1n.

Kit nhu kit dé st dung, diéu tri, va/hodc ngin ngtra, gbi nhu hang héa duoc
déng géi, va hop va/hodc lo thubc ma bao gdm dugc pham chira hop chét c6 cong
thic [I] hodc mudi duge dung ctia n6 lam thanh phan hoat tinh hodc chét hoat hoa
va t& huéng dan st dung lién quan dén ché phim chi ra rang ché phim c6 thé hoic
nén duge st dung dé diéu tri va/hodc ngan nglra cling 1a hitu ich. Kit, goi, va hop
thudc c6 thé bao gdbm mdt hodc nhiéu vt chtra c6 chtra dugc phém hodc mdt hodc
nhiéu thanh phan hoat tinh va dugc pham hodc thudc (hodc thanh phan) khac dugc
stt dung cho ché pham. Vi du vé kit, goi, va hdp thubc bao gdm kit thuong pham,
goi thuong phim, va hop thubc thuong pham dé st dung thich hop trong viée didu
tri va/hodc ngan nglra cac bénh du tinh. Té hudng dan str dung co trong kit, goi, va
hop thude nay bao gbm ghi cht canh bao hodc déng goi theo mAu do t6 chitc chinh
pht ban hanh dé quy dinh vé viéc san xuét, st dung, hodc ban san phim dugc pham
hodc sinh hoc ma dam bao dugc t6 chirc chinh phu cép phép san xuét, sir dung,
hodc ban san pham lién quan dén viéc st dung cho ngudi. Kit, goi, va hop thude c6
thé bao gdm san pham dugc dong gdi cling nhu céc cAu tric duge dinh hinh cho
céc bude sir dung thich hop va dinh hinh d& c6 thé dat duge hiéu qua didu tri
va/hodc ngén ngura t6t hon bao g?)m didu tri va/hodc ngin nglra cac bénh da dinh.

Phuong phap didu ché hop chit c6 cong thire [I] hodc mubi duoc dung cla
16 duge minh hoa nhu dudi day. Phuong phép diéu ché hop chét c6 cong thic [I]

hodc mudi duge dung ciia né khong bi giGi han & day.
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M&i hop chét thu duge trong mdi budce c6 thé duge tach vahodc duge tinh
ché, néu can, theo phuong phép bét ky d3 biét nhu chung cAt, két tinh lai, va séc ky
cot, hodc mdt cach tuy y, ¢ thé tién hanh budc tiép theo ma khong can tach
va/hodc tinh ché.

Trong ban md ta ndy, thuat ngit “nhiét do trong phong” dung dé chi nhiét do
ma khong dugc kiém so4t va bao gbm tir 1°C dén 40°C theo mdt phuong an.
Phuong phép diéu ché A

Hop chéit c6 cong thirc [I] c6 thé duge didu ché theo phuong phap didu ché
A1 hodc A2 nhu duogc thé hién trén so dd dudi day.

Phuone phép diéu ché Al

O CH,

H O/l L’h. E&O
NH

(2]

A1-1
(1] (1]
(Budc Al-1)

Hop chét c¢6 cong thuc [I] ¢6 thé dugc diéu ché bang cach cho hop chét c6
cong thuce [1] hodc mudi ctia né phéan tmg véi v6i hop chéit c6 cong thirc [2] hodc
mudi ctia né véi su c6 mat ciia chat ngung tu va phu gia trong dung moi.

Chét ngung tu dugc stir dung & ddy bao gbm, vi du, dixyclohexylcarbodiimit
(DCO), 1-ety1-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (WSC-HC),
diisopropylcarbodiimit, 1,1 ’_carbonyldiimidazol (CDI), O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetrametyluroni hexaflophosphat (HATU), {{[(1-xyano-2-etoxy-2-
oxoetyliden)amino]oxy } -4-morpholinometylen}dimetylamoni hexaflophosphat
(COMU), 4-(4,6-dimetoxy-1,3 5-triazin-2-yl)-4-metylmorpholini clorua n-hydrat
(DMT-MM), (benzotriazol-1 -yloxy)tripyrolidino phosphoni hexaflophosphat
(PyBOP), diphenylphosphoryl azit, va anhydrit axit propylphosphonic.

Chét phu gia dugc s dung ¢ déy bao gdm, vi du, 1-hydroxybenzotriazol
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(HOBt), 1-hydroxy-7-azabenzotriazol (HOALY), N-hydroxysucxinimit (HOSu), 4-
dimetylaminopyridin, va 1-metylimidazol.

Dung m6i dugc st dung & day bao gdm, vi du, dung méi hydrocacbon duge
halogen hoéa nhu cloform; dung méi éte nhu tetrahydrofuran; dung moi phan cuc
nhu pyridin, axetonitril, N,N-dimetylformamit; va dung mbi hdn hop bao gdm bt
ky trong s6 nhitng dung moi nay.

Nhiét do phan ting & day nam trong khoang, vi du, tir 0°C dén 100°C.

Khi mudi ctia hop chét ¢6 cong thirc [1] duoc st dung, thi c6 thé tién hanh
phan tng véi sy c6 mat clia bazo. Bazo nay bao gbm, vi du, bazo hitu co nhu
trietylamin va mudi kim loai kiém nhu natri cacbonat.

Hop chit c6 cong thirc [I] cling c6 thé duoc diéu ché bang céach chuyén hoa
hop chét c6 cong thuc [2] bing chét halogen hoa thanh cacboxylic halogenua tuong
ting trong dung moi, theo sau la phan ing v6i1 hop chét c6 cong thic [1] véi su co
mat cua bazo.

Chét halogen héa dugce st dung trong phan Ung bao gdm, vi dy, oxalyl
clorua va thionyl clorua. Chét halogen hoa dugc uu tién la oxalyl clorua.

Bazo dugc st dung trong phan Umg bao gdm, vi dy, bazo hitu co nhu pyridin,
trietylamin, va N,N-diisopropyletylamin; va mudi kim loai kiém nhu natri hydro
cacbonat va natri cacbonat. Bazo dugc uu tién la pyridin.

Dung méi dugc sir dung & day bao gdm, vi du, dung méi hydrocacbon dugc
halogen héa nhu cloform; dung moéi éte nhu xyclopentyl metyl éte va
tetrahydrofuran; dung mdi hydrocacbon nhu toluen; va dung mbi hon hop bao gdm
dung méi bat ky trong s6 cac dung moi ndy véi nude. Dung moi t5t hon 1a cloform.

Nhiét do phan Gng & day nam trong khoang, vi du, tir 0°C dén 80°C, tot hon
Ja tir 0°C dén 60°C.

Trong viéc didu ché cacboxylic halide, N,N-dimetylformamit c6 thé dugc
thém vao dudi dang chét phu gia.

Phuong phap didu ché A2
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A2-2

(1]

Trong so dd nay, PN 14 nhém bao vé cho nhém amino. P! t6t hon 1a nhém
2,4-dimetoxybenzyl.
Budc A2-1

Hop chit c¢6 cong thic [1] hoac mudi ctia né va hop chit c¢6 cong thic [3]
hodc mudi ciia n6 c6 thé phan tmg theo phuong phép didu ché A1 budc Al-1 dé tao
ra hop chét c6 cong thire [4].
Budc A2-2

Hop chét c6 cong thirc [I] hoac mudi ctia n6 c6 thé duogc didu ché bang cach
loai bo PN! khoi hop chét c6 cong thirc [4] thong qua phan tmg khir bao vé. Phan
g khtr bao vé ¢ thé duoc thuc hién trong diéu kién thich hop tiy thudc vao PN,

Vi du, khi PN! 13 2,4-dimetoxybenzyl, hop chit c6 cong thuc [I] hodc mubi
cta né c6 thé duoc didu ché bang phan Gmg voi axit véi sy ¢6 mét cua chét phu gia
trong dung moi.

Axit dugc st dung & day bao gdm, vi dy, axit metansulfonic, axit p-
toluensulfonic, va axit trifloaxetic. Axit tdt hon 12 axit trifloaxetic.

Chét phu gia dugc st dung & day bao gbm, vi dy, anisol va trietylsilan. Chat

phu gia t6t hon 14 anisol.
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Dung mo6i dugc su dung & day bao gbm, vi du, dung méi hydrocacbon duoc
halogen hoa nhu diclometan, dung moi hydrocacbon nhu toluen, nudc, va dung
mdi hdn hop chira bat ky trong s nhiing dung moi nay. Axit hifu co nhu axit
trifloaxetic c¢6 thé cling dugc st dung cho dung moi.

Nhiét d6 phan tmg & day nim trong khoang, vi dy, tir 0°C dén 130°C, tot
hon 14 tir 25°C dén 80°C.

Khi axit dugc st dung & bude nay, thu dugc hop chét ¢ cong thitc [5]:

[5]

hozc mubi cua néd. Hop chit co cong thuc [I] hodc mubi clia né c6 thé duoe diéu
ché bing cach chuyén hoéa nhom hydroxyl thanh nhém tert-butoxy trong hop chat
c6 cong thire [5] hodc mubi ctia n6 theo phuong phéap da biét bat ky.

Vi du, hop chét c6 cong thire [I] hodc mubi cia né c6 thé duoc didu ché bang
cach cho hop chét c6 cong thirc [5] hodc mudi ctia né phan tng voéi di-tert-butyl
dicacbonat véi su c6 mat cia magie perclorat.

Dung m6i dugc str dung & day bao gdm, vi dy, dung méi hydrocacbon dugc
halogen héa nhu cloform va dung méi €te nhu tetrahydrofuran. Dung mdi t6t hon 1a
cloform.

Nhiét do phan Gng & day nam trong khoéang, vi du, tir 0°C dén 100°C, tdt
hon 13 tir nhiét d¢ trong phong dén 70°C.

Phuong phap diéu ché B

Hop chét c6 cong thirc [1] c6 thé dugc didu ché theo phuong phéap didu ché

B1 nhu duoc thé hién trén so d6 dudi day.

Phuong phap didu ché B1
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B1-1 B1-2 B1-3
[6] (7] (8]
F
CHa
HyC
1
L L H3C>k0
F >=)\ PNz F )=)\ [11]
N., A ~N* N., 2
N ——— 7 NH
F>Fr N" Ly B14 F%F/ NTE B1-5
[0l [10] 11

Trong so dd nay, L! 1a nhom roi chuyén. L! t6t hon 1a clo, brom, hodc iot.
M&i P2 doc 1ap 1a nhém bao vé amin. Hai PN? t6t hon 1a duge két hop v6i nguyén
tir nito ma ching gan vao dé tao thanh 2,5-dimetylpyrol.

Budc B1-1

Hop chét c6 cong thuc [7] hodc mubi ctia n6 c6 thé duge didu ché bang cach
dua PM2 vao nhém amino trong hop chat cé cong thie [6] hogc mudi cta n6 theo
phuong phép da biét bt ky. Viéc dua nhém bao vé vao c6 thé duoc thuc hién trong
didu kién thich hop phu thudc vao PM2, Vi dy, khi hai P2 dugc két hop v6i nguyén
tr nito ma chung gan vao dé tao thanh 2,5-dimetylpyrol, hop chét c6 cong thic [7]
c6 thé duoc didu ché bang cach cho hop chét c6 cong thire [6] phan tmg v6i 2,5-
hexandion trong dung mdi trong didu kién axit.

Axit dugc st dung & day bao g@)m, vi du, axit clohydric ddm déc, axit
sulfuric ddm dic, axit amidosulfuric, axit p-toluensulfonic va axit axetic. Axit dugc
uu tién la axit axetic.

Dung mdi dugc st dung & day bao gbm, vi dy, dung moéi rugu nhu etanol,
dung mdi éte nhu tetrahydrofuran, dung moi hydrocacbon nhu toluen, dung mdi
phan cuc nhu N,N-dimetylformamit, dung moi hydrocacbon dugc halogen héa nhu
dicloetan, va dung moi hdn hgp bao gbm bat ky trong s6 nhitng dung mdi nay. Axit
hitu co nhu axit axetic ciing c6 thé duge st dung cho dung moi.

Nhiét d6 phan tng & day nam trong khoang, vi du, tir nhiét do trong phong
dén 150°C, tét hon 1a tir 80°C dén 140°C.
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Budc B1-2

Hop chét c6 cong thirc [8] ¢ thé duoc diéu ché theo, vi dy, quy trinh bao
gom:
budc (a): cho hgp chét c6 cong thirc [7] phan ung v6i dibromdiflometan voi su ¢6
mit ctia bazo va chét xuc tic trong dung mdi, va
budc (b): flo hoa chat tao thanh v6i su c6 mit clia tetrametylamoni florua hodc bac
(I) tetrafloborat trong dung moi.

Bazo duoc st dung ¢ budc (a) bao gbm, vi duy, natri hydrua va kali tert-
butoxit. Bazo dugc wu tién 1a natri hydrua.

Chét xtc tac duoc s dung ¢ budc (a) bao gbm, vi dy, tetrabutylamoni
bromua va kém. Chét xuc tac duoc wu tién 1a tetrabutylamoni bromua.

Dung mdi duge st dung ¢ budc (a) bao gbm, vi du, dung moi éte nhu
tetrahydrofuran va dung méi phan cyc nhu N,N-dimetylformamit. Dung moi dugc
uu tién 1a N,N-dimetylformamit.

Nhiét d6 phan ung & day nam trong khoang, vi du, tir 0°C dén 40°C, t6t hon
1a tir 0°C dén nhiét d6 trong phong.

Khi tetrametylamoni florua dugc sir dung & budc (b), dung mdi dugc su
dung trong do6 bao gém, vi du, dung moi éte nhu 1,4-dioxan va dung mdi phan cuc
nhu sulfolan. Dung méi dugc uu tién 12 sulfolan. Khi bac (I) tetrafloborat duogc st
dung & budc (b), dung mdi dugc sir dung trong d6 bao gdm, vi du, dung moi
hydrocacbon dugc halogen héa nhu diclometan. Dung mdi dugc uu tién la
diclometan.

Khi tetrametylamoni florua dugc s dyng & budc (b), nhiét do phan Ung
trong d6 nam trong kKhoang, vi dy, tir 80°C dén 180°C, tbt hon 1a tr 100°C dén
140°C. Khi bac (I) tetrafloborat dugc sir dung & bude (b), nhiét 46 phan Umg trong
d6 nim trong khoang, vi du, tir -78°C dén 50°C, t6t hon la tir -78°C dén nhiét do
trong phong.

Budc B1-3
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Hop chét ¢6 cong thirc [9] c6 thé dugce didu ché bang cach dua L' vao hop
chét c6 cong thirc [8] v6i sy c6 mat clia bazo trong dung moi. Vi du, khi L' 14 iot,
hop chét c6 cong thirc [9] c6 thé duoc diéu ché bang cach iot hoa hop chét c6 cong
thire [8] véi su c6 mat clia bazo trong dung moi.

Bazo dugc st dung & day bao gbm, vi dy, n-butyllithi, lithi diisopropylamit,
lithi hexametyldisilazit, va lithi tetrametylpiperidit. Bazo dugc uu tién la n-
butyllithi.

Chét iot héa dugc su dung & diy bao gém, vi duy, i6t, i6t monoclorua, N-
jodosucxinimit, va 1-clo-2-iodoetan. Chit iot hoa duoc uu tién la iot.

Dung mdi dugc st dung & day bao gém, vi du, dung moi éte nhu
tetrahydrofuran, dung méi hydrocacbon nhu toluen, va dung mdi hdn hop chita bat
ky trong s6 nhiing dung mdi nay. Dung mdi dugc uu tién 1a tetrahydrofuran.

Nhiét d6 phan tmg & day nam trong khoang, vi du, tr -100°C dén 40°C, t6t
hon la tir -78°C dén 20°C.

Budc B1-4

Hop chat c¢6 cong thuc [10] hodc mudi ciia n6 ¢6 thé duoc didu ché bang
cach loai bo PN? khoi hop chét c6 cong thirc [9] thong qua phan ng khir bao ve.
Phan trng khir bao vé co thé duogc thuc hién trong diéu kién thich hgp tuy thudc vao
PN2, Vi dy, khi hai PN? duoc két hop v6i nguyén tir nito ma ching gin vao dé tao
thanh 2,5-dimetylpyrol, hop chit c6 cong thic [10] hodc mudi ctia nd c¢6 thé duge
didu ché bang cach cho hop chit c6 cong thirc [9] phan umg véi hydroxylamin
trong dung moi.

Dung mdi dugc st dung & day bao gbm, vi du, dung méi rugu nhu etanol,
nuée, va dung mdi hon hop cia dung moi bat ky trong s6 cac dung mdi nay. Dung
mbi dugc wu tién 12 dung moi hdn hop cta dung moi cdn véi nude.

Nhiét do phan tng ¢ day nam trong khoang, vi duy, tir 40°C dén 150°C, tot
hon 1a tir 80°C dén 130°C.

Hydroxylamin hydroclorua c0 thé duoc st dung thay cho hydroxylamin.

20



45873 21/63

Trong trudng hop nay, phan tng cd thé dugc thuc hién v6i sy c6 mat cua bazo.
Bazo duoc st dung ¢ day bao gém, vi du, bazo hitu co nhu trietylamin va mubi
kim loai kiém nhu natri cacbonat. Bazo dugc uu tién la trietylamin.

Bude B1-5

Hop chét c6 cong thae [1] hodc mudi ciia né c6 thé dugc didu ché bang phan
tng két hop Suzuki gitta hop chét c6 cong thitc [10] hoac mubi clia n6 véi hop chat
c6 cdng thire [11]. Vi dy, hop chét c6 cong thire [1] hodc mudi cta né ¢6 thé duge
didu ché bang cach cho hop chét c6 cong thirc [10] hodc mudi ctia n6 phan ung véi
hop chét c6 cong thirc [11] v6i su c6 mét cua bazo va chit xuc tac paladi trong
dung moi.

Chét xuc tac paladi dugc st dung trong phan ting bao gdm, vi dy,
tetrakis(triphenylphosphin)paladi, san pham cong [1,1°-
bis(diphenylphosphino)ferrocen]diclopaladi (II)-diclometan, [1,1°-bis(di-tert-
butylphosphino)ferrocen]diclopaladi (II), va hén hop bao gdm paladi (II) axetat va
trixyclohexylphosphin, 2-dixyclohexylphosphino-2’,6’ -dimetoxybiphenyl, hoac 2-
dixyclohexylphosphino-Z’,4’,6’-triisopropylbiphenyl. Chét xuc tac paladi duge uu
tién 12 san pham cong [1,1°-bis(diphenylphosphino)ferrocen]diclopaladi (ID)-
diclometan.

Bazo duoc st dung trong phan Umg bao gdm, vi dy, trikali phosphat, xeri
cacbonat, natri cacbonat, natri hydro cacbonat, kali cacbonat, va trietylamin. Bazo
dwoc uu tién 14 trikali phosphat, xeri cacbonat, hodc natri cacbonat.

Dung mdi & day bao gém, vi dy, dung mdi éte nhu 1,4-dioxan,
tetrahydrofuran, dietyl éte, va 1,2-dimetoxyetan; dung mdi ruou nhu metanol,
etanol, 1-propanol, va 2-propanol; dung moi hydrocacbon nhu toluen, n-hexan, va
xylen; dung moi phan cuc nhu N, N-dimetylformamit, dimetyl sulfoxit, va
axetonitril; va dung mdi hdn hop cta dung moi bét ky trong s6 cac dung moi nay
véi nuée. Dung moi duge uu tién la 1,2-dimetoxyetan, toluen, dimetyl sulfoxit,

hoic dung moi hdn hop bét ky trong s6 nhimg dung moi nay voi nude.
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Nhiét do phan ting & day nam trong khoang, vi dy, tir 20°C dén 150°C, tbt
hon 12 tir 80°C dén 130°C.

Hop chat c6 cong thie [11] co thé duoc didu ché theo phuong phap da biét
bét ky. Este cla axit boric twong ng ¢6 thé dugc st dung thay vi hop chét ¢ cong
thitc [11] trong phan (mg & budc B1-5. Vi du, este cua axit boric nay c6 thé dugc
didu ché theo phuong phap didu ché B2 nhu duogc thé hién trong so do dusi day.

Phuong phép diéu ché B2

F F F
R' 12 B2-1 HyC” O L2 B22 H,C~ ~O B(OR?)
[12] [13] [14]

Trong so dd nay, R! 1 flo hodc nhém hydroxyl. L? 1a nhém roi chuyén. L?
t6t hon la clo, brom, iot, p-toluensulfonyloxy, metansulfonyloxy, hodc
triflometansulfonyloxy. B(ho#c?), 1a este cia axit boric. Mobi R? doc lap 1a, vi du,
metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, hodc tert-butyl, hodc ngoai ra,
OR? ¢6 thé duoc két hop véi bo ma ching gén vao dé tao thanh este cua axit boric
mach vong. B(OR?) t6t hon 1a pinacol este cta axit boric.

Budc B2-1

Hop chét c6 cong thire [13] ¢6 thé duoc didu ché bang cach chuyén hoa R!
thanh nhém tert-butoxy trong hop chét c6 cong thirc [12]. Phéan tmg co6 thé duoc
thuc hién theo phuong phap da biét bat ky.

Khi R! 14 flo, hop chat ¢6 cong thuc [13] c6 thé duoc diéu ché bang céach, vi
du, cho hop chét c¢6 cong thirc [12] phan tmg véi natri tert-butoxit hoac kali tert-
butoxit trong dung moéi. Dung mdi dugc sur dung trong ban md ta ndy bao gdm, vi
du, dung mdi éte nhu tetrahydrofuran; va dung moi phan cuc nhu N,N-
dimetylformamit va dimetyl sulfoxit. Dung mdi duoc wu tién la N,N-
dimetylformamit. Nhiét d¢ phan ng trong ban md ta nay nam trong khoang, vi du,

{2 0°C dén 100°C, tbt hon 1a tir nhiét do trong phong dén 85°C.
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Khi R' 1a nhém hydroxyl, hop chat c6 cong thic [13] c6 thé duge diéu ché
theo, vi du, phuong phap didu ché hop chét c6 cong thirc [I] hodc mudi clia no tir
hop chét c6 cong thuc [5] hodc mudi cta nd, nhu duge md ta trong phuong phap
didu ché A2 bude A2-2.

Budc B2-2

Hop chét co cong thitc [14] cb thé dugc didu ché bang cach cho hop chét ¢6
cong thite [13] phan tng véi hop chat bo véi sy c6 mét cua chét xuc tac paladi, hop
chét phospho hitu co, va bazo trong dung moi.

Chét xuc tac paladi & ddy bao gdm, vi du, paladi (IT) axetat, paladi (II) clorua,
va tris(dibenzylideneaxeton)dipaladi (0).

Hop chét phospho hitu co ¢ ddy bao gdm, vi dy, triphenylphosphin,
trixyclohexylphosphin, 1,1°-b is(diphenylphosphino)ferrocen, 2-
dixyclohexylphosphino-2’ ,6’-dimetoxybiphenyl, 2-dixyclohexylphosphino-

2.4’ 6’-triisopropylbiphenyl, va 2-dixyclohexylphosphino-2’-(N,N-
dimetylamino)biphenyl.

Thay vi chit xtic tac paladi va hop chét phospho hitu co,
tetrakis(triphenylphosphin)paladi, san pham cong [1,1°-
bis(diphenylphosphino)ferrocen] diclopaladi (II)-diclometan, hoac [1,1 >-bis(di-tert-
butylphosphino)ferrocen]diclopaladi (II) c6 thé dugc st dung. |

Bazo ¢ day bao gém, vi du, kali axetat, natri cacbonat, xeri cacbonat, va kali
cacbonat. Bazo dugc uu tién la kali axetat.

Hop chat bo & ddy bao gbm, vi dy, bis(pinacolato)dibo.

Dung mdi & day bao gém, vi du, dung mdi éte nhu 1,4-dioxan,
tetrahydrofuran, va 1,2-dimetoxyetan; dung méi hydrocacbon nhu toluen; va dung
moi phén cuc nhu N,N-dimetylformamit va dimetyl sulfoxit. Dung mdi dugc uu
tién 1a dimetyl sulfoxit.

Nhiét do phan ung & day nim trong khoang, vi du, tir nhiét do trong phong
dén 150°C, t6t hon 1a tir 70°C dén 110°C.
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Phuong phép diéu ché C

Hop chét c¢6 cong thic [2] hodc mudi cta né va hop chéit c6 cong thic [3]
hodc mudi cua né cé thé dugce didu ché theo phuong phap diéu ché C1 nhu duge
thé hién trong so do dudi day.

Phuong phap diéu ché C1

0
Cc2
|_3 0] CH3 (0] CH3
0O Rr3 C1 Ct
(\:1 )c\p’Rs [16] P\O O*pCZ Ne; O\pCZ
0" Y C1-1 RI-p=00 C1-2 CH, O
[15] R 18]
HzN_P N1
e /U\ES= )KES:
—_— —————>
T
[20] [21]
CHs CHs

Jk & ,u,, QH‘

Trong so dd nay, mdi P! va P? doc lap la nhom bao vé cho carboxy. Tét
hon 13, mai PC! va P doc 1ap 1a metyl, etyl, tert-butyl, hodc benzyl. Mbi R® doc
1ap 14 metoxy hodc etoxy. L* 1a nhém roi chuyén. L? t6t hon 1a brom hogc clo. Céc
ky hiéu khac c6 cuing nghia nhu duge md ta trén day.

Budgc C1-1

Hop chét c6 cong thic [17] c6 thé duge dieu ché bang cach cho hop chat ¢6
cong thirc [15] phan tmg v6i hop chét ¢ cong thirc [16] voi sy c6 mdt cua bazo
trong dung moi.

Bazo dugc st dung trong phan Umg bao g@)m, vi du, kali tert-butoxit, natri
metoxit, natri etoxit, lithi diisopropylamit, kali hexametyldisilazan, kali cacbonat,
xeri cacbonat, va natri hydrua. Bazo duoc wu tién 1a kali tert-butoxit.

Dung méi ¢ day bao gbm, vi dy, dung mdi éte nhu tetrahydrofuran; dung

mdi rugu nhu metanol va etanol; dung méi phéan cuc nhu N,N-dimetylformamit va
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dimetyl sulfoxit. Dung moéi dugc uu tién 1a tetrahydrofuran.

Nhiét d6 phan Uing & day nam trong khoang, vi du, tir -78°C dén 100°C, tbt
hon 1a tir 0°C dén 70°C.
Budgc C1-2

Hop chét c6 cong thirc [18] ¢6 thé dugc didu ché bang cach cho hop chét ¢6
cong thtrc [17] phan tng voi formaldehyt (t6t hon 13, dung dich formaldehyt) véi
sy ¢6 mit cta bazo trong dung moi.

Bazo dugc st dung trong phan tmg bao gbm, vi du, kali tert-butoxit, natri
metoxit, natri etoxit, lithi diisopropylamit, kali hexametyldisilazan, kali cacbonat,
xeri cacbonat, va natri hydrua. Bazo dugc uu tién l1a kali cacbonat.

Dung mdi ¢ day bao gbm, vi du, dung méi éte nhu tetrahydrofuran; dung
moi rugu nhu metanol va etanol; va dung moi phén cuc nhu N,N-dimetylformamit
va dimetyl sulfoxit. Dung mdi duoc uu tién la tetrahydrofuran.

Nhiét d6 phan ing & day nam trong khoang, vi du, tir -78°C dén 100°C, tdt
hon 14 tir 0°C dén 70°C.

Buédce C1-3

Hop chét c6 cong thire [20] ¢6 thé duoc didu ché bang cach cho hop chat co
cong thirc [18] phan tng véi hop chét c6 cong thic [19] trong dung moi.

Dung méi & day bao gdm, vi dy, dung méi hydrocacbon nhu toluen; dung
méi rugu nhu metanol va etanol; va dung moi hdn hop cta dung mdi bét ky trong
s6 cac dung méi nay Dung mdi dugc uu tién la toluen.

Nhiét d6 phan ung ¢ ddy nam trong khoang, vi du, tir 20°C dén 150°C, tét
hon 1a tir 80°C dén 130°C.

Budce C1-4

Hop chét c6 cong thiic [21] hodc mubi cia n6 c6 thé duoc didu ché bang
cach loai bo PC! khéi hop chat c6 cong thic [20] thong qua phan ng khir bao vé.
Phan g khtr bao vé cd thé duoc thuc hién trong diéu kién thich hop tuy thudc vao

PCl. Vi du, khi PC! 1a etyl, hop chat c6 cong thie [21] hodc mudi cua n6 co thé
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duoc diu ché bang cach thiy phan hop chét c6 cong thirc [20] v6i su cd mat cla
bazo trong dung moi.

Bazo dugc st dung trong phan ung bao gérn, vi du, lithi hydroxit, natri
hydroxit, kali hydroxit, natri etoxit. Bazo dugc uu tién 12 natri etoxit.

Dung mdi ¢ day bao gbm, vi dy, dung méi ruu nhu etanol, dung moi éte
nhu tetrahydrofuran, nudc, va dung moi hdn hop cta dung méi bat ky trong sd céc
dung moéi nay. Dung mdi duge uu tién la dung mdi hén hop bao gdm etanol va
nudc.

Nhiét do phan Gng & day nam trong khoang, vi du, tir 0°C dén 100°C, tét
hon 1a tir 0°C dén 40°C.

Budce C1-5

Hop chét c6 cong thic [3] hodc mubi cta né c6 thé thu duge bang cach tach
tir hop chét c6 cong thirc [21] hoge mudi ciia n6. Viée tach hop chét c6 cong thic
[3] hodic mubi ctia né c6 thé duge thuc hién trong diéu kién thich hop cho quy trinh
tach theo phuong phép da biét bat ky trong linh vuc nay. Vi du, hop chét c6 cong
thirc [3] hodc mudi ctia n6 ¢6 thé thu dugc bang cach tach mudi ddng phan 1ap thé
phi d6i hinh cua n6 béng chat giai quang hoc bazo, sau d6 xtr ly mudi bang axit.

Chét phan giai quang hoc co ban ¢ day bao gbm, vi dy, (1IR,2R)-(-)-2-
amino-1-(4-nitrophenyl)-1,3-propanediol.

Dung mdi duge sir dung dé dua vao mudi dong phan 1ap thé phi d6i hinh bao
gdm, vi dy, dung mdi rugu nhu 2-propanol, dung moi éte nhu 1,2-dimetoxyetan,
dung mdi phan cyc nhu axetonitril, va dung mdi hdn hop cta dung moi bat ky
trong sb cac cac dung mdi ndy véi nude. Dung mdi dugc uu tién la axetonitril, 1,2-
dimetoxyetan, hodc dung moi hdén hop ctia dung moi bét ky trong s6 nhitng dung
moi nay voi nude.

D6 tinh khiét ctia mudi ddng phén lap thé phi doi hinh c6 thé gia ting bang
cach két tinh lai. Dung méi dugc sur dung trong qua trinh két tinh lai bao gdm, vi du,

dung méi éte nhu 1,2-dimetoxyetan, dung mdi phan cyc nhu axetonitril, va dung

26



45873 27/63

moi hon hop ciia dung moi bat k¥ trong sd cac cdc dung mdi nay véi nude. Dung
mdi duoc wu tién 14 dung mbi hdn hgp bao gbm axetonitril va nudc.

Axit duge sir dung dé xt Iy muéi ddng phan 14p thé phi déi hinh bao gom, vi
du, axit clohydric, axit sulfuric, va kali hydro sulfat. Axit dugc uu tién 1a axit
clohydric.

Dung mbi duge sit dung dé xur Iy mudi dong phén 14p thé phi d6i hinh bao
gdm, vi dy, dung méi este nhu etyl axetat, dung moi éte nhu tetrahydrofuran, nuéc,
va dung moi hon hop cta dung moi bht k¥ trong s6 cac dung mdi nay. Dung moi
dwoc wu tién 1a dung moi hdn hop bao gbm etyl axetat va nudc.

Budc C1-6

Hop chét c6 cong thuc [2] hodc mubi ciia né ¢6 thé duoc diéu ché bang cach
loai bo PN! khoi hop chit c¢6 cong thire [3] hodc mudi cua né thong qua phan Ung
loai bé nhom bao vé. Phan tng loai bé nhom bao vé ¢6 thé duge thuc hién trong
didu kién thich hop tlty thudc vao PN Vi dy, khi PN! 13 2.4-dimetoxybenzyl, hop
chit co cong thitc [2] hodc mudi ctia né c6 thé duge didu ché theo phuong phéap
didu ché A2 bude A2-2.

Vi du thyc hién sang ché

Sang ché duoc minh hoa chi tiét bang cac ché phém, vi du, vi du tham khao,
vi du thir nghiém, va vi du diéu ché nhu dudi day, nhung séng ché khong bi gisi
han & céac vi du nay.

Y nghia clia céc tur viét tit duoc st dung trong ban mo ta nay dugc thé hién
nhu sau.

DMF: N,N-dimetylformamit
DMSO: dimetyl sulfoxit
THF: tetrahydrofuran
CPME: xyclopentyl metyl €te
Phé 'H-NMR duoc do trong CDCl3 hodgc DMSO-ds bing tetrametylsilan ddi

v6i chit ndi chudn, va tat ca gié tri 8 dugc thé hién bing ppm (phan triéu). Phép do
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duoc thuc hién bang quang phd ké NMR véi 400MHz, trir phi ¢6 quy dinh khac.
Ky hiéu trong vi du c6 nghia nhu sau.
s: vach don
d: vach kép
t: vach ba
q: vach bdn
dd: bd d6i hai vach
ddd: bd ddi ctia cac bd doi hai vach
brs: vach don rdng
m: vach bdi
J: hing sb ghép
[Didu ché 1] Pidu ché 2-(3-(tert-butoxy)-5-flophenyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan

HiC CHs  F
N HaC—X
— O
HO Br Br

Lan luot bd sung di-tert-butyl dicacbonat (1,14g) va magie perclorat (58mg)
vao 3-brom-5-flophenol (500mg) & nhiét d¢ trong phong duédi dong argon. Hon hgp
phan ung nay dugc khudy & 50°C trong 1 gio 20 phut. Bb sung di-tert-butyl
dicacbonat vao hdn hop phan tmg ¢ 50°C. Hon hop phan tmg duge khudy & 50°C
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trong 1 gio va tiép tuc khudy & 65°C trong 1 gid, va sau d6 lam ngudi dén nhiét do
trong phong. B sung di-tert-butyl dicacbonat vao hdn hop phéan Gng ¢ nhiét do
trong phong. Hon hgp phan tmg nay duge khudy & 65°C trong 3 gio. Hon hop phan
tmg duogc lam ngudi dén nhiét do trong phong, va bd sung vao d6 dung dich tron
14n chira n-hexan/etyl axetat (1/1). Hon hop phan Gng dugc ria 1an luot bang axit
clohydric 3N, dung dich nudc natri hydro cacbonat bo hoa, va nude mudi, va sau
d6 duoc 1am kho bing natri sulfat va c6. Chat cin duge tinh ché bang sic ky cot
silica gel (rira giai: n-hexan/etyl axetat = 1/0 dén 20/1) d8 thu dugc hop chit néu &
d& muc (437mg) v6i hiu suat 1a 68%.

'H-NMR (CDCls) &: 1,35 (s, 9H), 6,62-6,66 (m, 1H), 6,92-6,98 (m, 2H).

(Bude 2) DPidu ché 2-(3-(tert—butoxy)—S-ﬂophenyl)-4,4,5,S-tetrametyl-1,3,2-

dioxaborolan
H;C CH3 F
H3C—X
HzC CH3 F @)
HaC—X
O - ,B_O
5 O>8TCH3
r CH
H3C CH3 3

B4 sung 1an luot kali axetat (434mg), bis(pinacolato)dibo (898mg), va san
phém cong 1,1 ’_bis(diphenylphosphino)ferrocen] diclopaladi (II)-diclometan
(144mg) vao dung dich chtra 1-brom-3-(tert-butoxy)-5-flobenzen (43 7mg) thu
duoc & budce 1 trong DMSO (5mL) trong moi trudng argon & nhiét do trong phong.
Hn hop phan tmg dugc khuay & 90°C trong 2,5 gio. Hdn hop phan tng dugce lam
nguoi dén nhiét @6 trong phong. Bé sung lan luot dung dich tron 14n chira n-
hexan/etyl axetat (1/1) va nude vao hdn hop phan ung. Hon hop phan tmg duge
khudy & nhiét d¢ trong phong trong 50 phut va dé yén qua dém. B4 sung lan luot
dung dich tron 13n chira n-hexan/etyl axetat (1/1), nudc, silica gel, va xelit vao hdn

hop phan ing. Hon hop phan ung duoc khudy, va sau do loc ra cac chét khong hoa
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tan va céac chat khong hoa tan nay dugc ria bing dung dich trn 14n chira n-
hexan/etyl axetat (1/1). Chét loc dugc chiét bang dung dich tron 14n chira n-
hexan/etyl axetat (1/1). Lop hitu co duge rira 1An luot bang nudc hai 14n va nuée
mudi, duoc lam khd béang natri sulfat, va co. Chét cin duoc tinh ché bang sac ky
16p méng silica gel (rira giai: n-hexan/etyl axetat = 10/1) d@é thu duoc hop chéit néu
& d& muc (443mg) voi hiu suit 1a 85%.

'H-NMR (CDCl) &: 1,33 (s, 12H), 1,36 (s, 9H), 6,77-6,82 (m, 1H), 7,18-7,23 (m,
2H).

[Didu ché 2] Piéu ché axit (3R ,4R)-1-(2,4-dimetoxybenzyl)-4-metyl-5-

oxopyrolidin-3-cacboxylic

CHs
)\Ih. &
O
‘CH;
H3C—O

(bude 1) Didu ché dietyl 2-metyl-3-metylensucxinat

CHs CHs . CH, O
H3Cv r/HrO\/ Hi —_— H3CVOWI\ A
O H
\n/\u ~O CH 0] O CHs CHs

B4 sung THF (2,55L) vao kali tert-butoxit (180g) & nhiét d6 trong phong
dudi dong argon. B sung timg giot trietyl phosphonoaxetat (314g) vao hon hop
trong khi lam lanh bang nudc da trong 13 phut. Phéu nho giot dugc st dung dugc
rtra bang THF (511mL), va nudc rira dugc bd sung vao hdn hgp phan tmg. Hon hop
phan g dugc khudy trong 2 gi¢' 9 phut trong khi lam lanh bang nuéc da. B6 sung
timg giot etyl 2-brompropionat (247g) vao hdn hop phéan ung trong 20 phut trong
khi 1am lanh bang nuéc da. Phdu nho giot duge st dung duge rua bang THF
(79mL), va nuéce rira duge bd sung vao hdn hop phan tng. Hon hop phan tmg duge

khudy & nhiét do trong phong trong 22 gio 45 phut. B sung kali cacbonat (188g)
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vao hon hop phan mg trong 1 phut trong khi lam lanh bing nude da. BO sung ting
giot dung dich nuéc formaldehyt 37% trong lugng (152mlL) vao hdn hop phan tng
trong 10 phut trong khi lam lanh bing nudc da. Hon hop phan tng duoc khudy &
nhiét d6 trong phong trong 19 gid 44 phut. B6 sung nude (1,57L) vao hdn hop phan
Umg & nhiét d6 trong phong trong 1 phut. Hon hop phan tng duge khudy & nhiét do
trong phong trong 1 gio 48 phut. Hon hop phan ung duge tach. Lép nude tao thanh
duoc chiét bing THF (200mL) hai 1an. Lop hitu co tao thanh duge két hop va cd.
B6 sung toluen (471mL) va nudc mubi (471mL) vao chit can. Hon hop phan tng
dugc khudy va tach. Lép hiru co duge lam kho bang natri sulfat (63g). Natri sulfat
duoc loc ra. Mt cach riéng biét, phan Gng tuong tu dugc thuc hién bang trietyl
phosphonoaxetat (300g) dé tao ra chét loc, ma sau d6 dugc két hop véi chét loc thu
duoc & trén dé tao ra dung dich chira hop chit néu & dé muc (tuong duong vdi 2,66
mol) trong toluen (khoang 921mL). Dung dich tao thanh chtra hop chét néu & dé
muc trong toluen dugce coi 1a dat hi¢u suit 100% va dugc st dung & bude tiép theo.
Viéc tao ra hop chét néu & dé muc duoc xac nhan bang phép phén tich HPLC.

Thiét bi va diéu kién do HPLC duoc thé hién nhu sau.
Thiét bi do: hé thong HPLC, Shimadzu Corporation, may sac ky long hiéu nang
cao Prominence
Piéu kién do:
Cot: Kinetex C18: 2,6pm, 50 mm x 2,1 mm (Phenomenex)
Nhiét do cot: 40°C
Tbc d6 dong: 0,4 mL/phut.
Thoi gian phén tich: 10 phut.
Chidu dai bude séng do: UV (220 nm)
Pha dong: (Dung dich A) nudc, (Dung dich B) axetonitril

Phan phéi pha dong: Ti 1€ trén (Dung dich A/Dung dich B (% thé tich)) gifta
Dung dich A va Dung dich B dugc duy trl 80/20 tir 0 phut dén 0,01 phut sau khi
bom vao, thay dbi thing tir 80/20 dén 10/90 tir 0,01 phut dén 7 phit, duy tri 10/90
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tir 7 phut dén 8 phut, thay ddi thang tir 10/90 dén 80/20 tir 8 phut dén 9 phut, va
duy tri 80/20 tir 9 phut dén 10 phut.

Thoi gian luu ctia hop chit néu & dé muc 13 khoang 3,7 phut trong diéu kién
do HPLC.
(Bude 2) Piéu ché hdn hop bao gém etyl (cis)-1-(2,4-dimetoxybenzyl)-4-metyl-5-
oxopyrolidin-3-cacboxylat va etyl (trans)-1-(2,4-dimetoxybenzyl)-4-metyl-5-

oxopyrolidin-3-cacboxylat

0 CHj
CH, O H,N . ’ C/\o)l\d\fo
§ > A —» '3 N
HSCVONO/\CHa + CH3 O\
O CHj H;C-O CH;
H3C—O

B4 sung timg giot 2,4-dimetoxybenzylamin (468g) vao dung dich chua
dietyl 2-metyl-3-metylensucxinat (twong duong véi 2,66 mol) thu duge & bude 1
trong toluen (khoang 921mL) trong 2 phut ¢ nhiét do trong phong dudi dong argon.
Hon hop phan tmg dugc khudy ¢ 120°C trong 5 gio 45 phut. Hon hop phéan tng
dugc dé yén trong mot tudn & nhiét do trong phong. Hon hop phan tmg dugc lam
lanh bing nuéc da dén nhiét do hdn hop khoang 15°C. B sung ting giot axit
clohydric 2N (1,33L) vao hon hop phéan tmg, va hdn hop nay dugc khudy. Hon hop
phan ung dugc tach. Lép nude tao thanh duogc chiét bang toluen (150mL). Lép hitu
co tao thanh dugc két hop, dugc ria bang dung dich tron 14n chita nuéec mudi va
nude (600mL, nudc mudi/nude = 1/1), duge lam kho bang natri sulfat (120g), cd,
va dugc lam khd duéi ap sudt giam & nhiét do trong phong qua dém dé tao thanh
san phém thoé chira hop chit néu & d& muc (790g; cis/trans = khoang 1/1, 5,5%
trong lugng bao gbm ca toluen). Viéc tao ra hop chét néu & d& muc dugc xac nhan
bing phép phan tich HPLC.

Thiét bi va didu kién do HPLC dugc thé hién nhw sau.
Thiét bi do: Hé théng HPLC, Shimadzu Corporation, may sic ky 1ong hiéu nang
cao Prominence

DPiéu kién do:
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Cot: Atlantis T3: Sum, 150mm x 4,6mm (Waters)

Nhiét do cot: 40°C

Téc dd dong: 1,15 mL/phut.

Thoi gian phén tich: 18 phut.

Chidu dai budce séng do: UV (220 nm)

Pha ddng: (Dung dich A) chét dém (natri) phosphat 10 mM (pH = 2,6), (Dung dich
B) axetonitril

Phan phéi pha dong: Ti 1€ tron (Dung dich A/Dung dich B (% thé tich)) giita
Dung dich A va Dung dich B dugc duy tri ¢ 60/40 tir 0 phut dén 0,5 phut sau khi
tiém, thay dbi thing tir 60/40 dén 10/90 tir 0,5 phut dén 8 phit, duy tri 10/90 tir 8
phut dén 12,5 phut, thay ddi thing tir 10/90 dén 60/40 tir 12,5 phit dén 13,5 phit,
va duy tri 60/40 tir 13,5 phdt dén 18 phut.

Thoi gian luu 1a khoang 6,6 phut d6i voi etyl (cis)-1-(2,4-dimetoxybenzyl)-
4-metyl-5-oxopyrolidin-3-cacboxylat va khoang 6,9 phat dbi véi etyl (trans)-1-
(2,4-dimetoxybenzyl)—4-metyl-5-oxopyrolidin-3-cacboxylat trong didu kién do
HPLC.

(Budc 3) Didu ché axit (trans)-1-(2,4-dimetoxybenzyl)-4-metyl-5-oxopyrolidin-3-

cacboxylic
o CHs o CHs
O O
Hsc/\o)l\d\NF — HO)\\C\Nf
o} o}
CH 3 CH3
H5C—O H,C-O

Bé sung etanol (1,15L) vao hdn hop thd (790 g, 5,5% trong lugng bao gdm
ca toluen) bao gdm etyl (cis)-l-(2,4-dimetoxybenzyl)-4-mety1—5-ox0pyr01idin-3—
cacboxylat va etyl (trans)-1-(2,4-dimetoxybenzyl)—4-metyl—5-0xopyrolidin-3—
cacboxylat, thu dugc & budc 2 ¢ nhiét do trong phong dudi dong argon. B6 sung
timg giot natri etoxit (20% trong lugng dung dich trong etanol, 1,15L) vao hdn hop

phan tmg & nhiét d trong phong trong 31 phiit. Hon hop phan tng dugc khudy &
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nhiét d6 trong phong trong 2 gid 57 phut. Hon hop phan tmg duoc 1am lanh bang
nuée da, va bd sung timg giot nude (1,84L) vao dé trong 33 phut. B6 sung CPME
(1,8L) va toluen (1,8L) vao hdn hop phan tmg & nhiét do trong phong, va hdn hop
nay duogc tach (L6p hitu co 1). B4 sung CPME (1,8L) vao 16p nude tao thanh, va
hdn hop duoc tach (Lop hitu co 2). Dung moi (1,8L) dugc loai bo tir 1op nude tao
thanh bang cach bay hoi. Bé sung timg giot axit clohydric 6N (110mL) vao 16p
nuéc tao thanh trong khi lam lanh bang nudc da, va bd sung etyl axetat (1,8L) vao
d6. Bd sung timg giot axit clohydric 6N (300mL) vao hdn hop trong khi lam lanh
bing nudc d4, va hdn hop duge khudy trong khoang 10 phut. Bé sung lan lugt nuéce
(2,2L), axit clohydric 6N (50mL), nude (1,0L), 10% trong lugng dung dich nudc
natri hydro sulfat (300mL), va etanol (300mL) vao hdn hop trong khi lam lanh
bang nudc da. Hon hop dugc khudy & nhiét do trong phong qua dém. B6 sung etyl
axetat (600mL) vao hdn hop, va hdn hop dugc tach. Lép nude tao thanh dugce chiét
bang etyl axetat (600mL) hai lan. L6p hitu co tao thanh dugc két hop (ngoai trix 16p
hitu co 1 va 16p hitu co 2) va dugc rua bang hdn hgp bao gbém nudce mudi va nudc
(1L, nudc mudi/nuée = 1/1). B sung natri sulfat (120g) va cacbon hoat tinh (30g)
vao 16p hitu co tao thanh, va hdn hop duge khudy & nhiét d trong phong trong 1
gidr. Hon hop dugc loc bing xelit dé loai bd céc chit khong hoa tan. Céac chét khong
hoa tan duoc rira bang etyl axetat (3L). Chét loc tao thanh duogc két hop va co, va
duoc lam kho duéi ap sudt giam & nhiét d§ trong phong trong 3 gio dé tao thanh
san pham tho chaa hop chét néu & dé muc (561g).

Lép hitu co 1 va 16p hitu co 2 néu trén duge két hop va c6 mot cach riéng
biét. B4 sung toluen (450mL) va nude (450mL) vao chét cin, va hdn hop duogc tach.
Lép nude tao thanh duge rua bang toluen (450mL) hai lan. B sung etyl axetat
(450mL) vao 16p nude. Bé sung timg giot axit clohydric 6N (70mL) trong khi lam
lanh bang nudc da vao hdn hop. B6 sung etyl axetat (300mL) vao hdn hop, va hén
hop duoc tach. Lop nude tao thanh duoc chiét bang etyl axetat (150mL). Lép hiru

co tao thanh chira etyl axetat dugc két hop va duge rira bang hdn hop bao gdm
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nude mudi va nude (225ml, nude mudi/nude = 1/1). Bb sung natri sulfat (30g) va
cacbon hoat tinh (7,5g) vao 16p hitu co, va hdn hop duge khudy & nhiét do trong
phong trong 1 gio. Hoén hop duoc loc @8 loai bo céc chét khong hoa tan. Cac chét
khong hoa tan dugc rua bang etyl axetat (750mL). Chét loc tao thanh dugc két hop
va cd, va dugc lam kho duéi ap suit giam & nhiét do trong phong trong 3 gio dé tao
thanh san pham tho chira hop chét néu & d& muc (87,3g).

San pham thd nay dugc két hop véi san pham thd chira hop chét néu & d&
muc thu dugc trén day, va bd sung CPME (3L) vao dé dudi dong argon. Hon hop
dugc khudy & 120°C. Hon hop lam mat tir tir dén nhiét do trong phong két hop
khudy trong 17 gid 34 phut. Hon hop duge lam lanh bang nudc da va khudy &
khoang 1°C cua nhiét do bén trong trong 3 gio. Chat két tua duoc loc va dugc rua
bing CPME duoc lam mét (900mL). Chét két tia duoc 1am kho dudi ap suit giam
& 50°C qua dém dé thu duogc hop chét néu & d& muc (585g) véi tong hidu suét 1a
75% trong 3 budc. Viée tao ra hop chit néu & d& muc duge xac nhan bang phép
phan tich HPLC va NMR.

Thiét bi do va didu kién do HPLC 1a tuong tu thiét bj va dieu kién do & bude
2. Thoi gian luu cta hop chét néu & d& muc 13 khoang 3,1 phit dudi didu kién do
dbi véi HPLC.

'H-NMR (CDCL) &: 1,33 (d, 3H, J = 6,5 Hz), 2,68-2,85 (m, 2H), 3,33-3,48 (m, 2H),
3,80 (s, 6H), 4,43 (s, 2H), 6,42-6,46 (m, 2H), 7,11-7,15 (m, 1H).

(Bube 4) Didu ché mubi ddng phan 1ap thé phi doi hinh chira axit 3RAR)-1-(2.4-
dimetoxybenzyl)-4-mety1—5-oxopyrolidin-3-cacboxylic v6i (1R,2R)-(-)-2-amino-1-
(4-nitrophenyl)-1,3-propanediol

)\\C\fo OH )\’"'-ééo 4
HO
HO' N + N . OH

] oH —> 0, Ougs
\CH3 O\N.,. NH2 CH3 5
HaC-O o HaC-O0

B sung axetonitril (2,9L) vao axit (trans)—l—(2,4-dimetoxybenzyl)-4-metyl-

5-oxopyrolidin-3-cacboxylic (585g) thu duoc & bude 3 & nhiét do trong phong dudi
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dong argon. Ho6n hop dugc khudy & 85°C. Bb sung (1R,2R)-(-)-2-amino-1-(4-
nitrophenyl)-1,3-propanediol (254g) vao hdn hop trong 14 phut ¢ 85°C. Hoén hop
phan Ung dugc khudy & 90°C trong 2 gio 48 phut. Hon hop phan tng dugc lam
ngudi dén nhiét do trong phong kém theo khudy qua dém. Chét két tia duge loc va
duoc rira bing axetonitril (2,4L). Chat két tia duge lam khd dudi ép suét binh
thuong trong 8,5 gid & nhiét d6 trong phong dé tao ra tinh thé tho chira hop chét
néu & dé muc (516g). BS sung axetonitril (2,5L) va nude (0,5L) vao tinh thé tho
nay & nhiét do trong phong dudi dong argon. Hbn hop dugc khudy & 100°C trong 1
gid 14 phit. B6 sung tung giot axetonitril (1,5L) vao hdn hop & 100°C trong 1 gio
7 phat. Hon hop dugce khudy & 100°C trong 10 phut. Hén hop duge lam ngudi dén
nhidt d6 trong phong kém theo khudy trong 21 gi 10 phut. Hon hop duge khudy
trong 3 gid 54 phut trong khi lam lanh bang nudc da. Chét két tia duge gom lai
bang céach loc va dugce ria bang axetonitril (1,5L). Chét két taa dugc lam kho dudi
ap suat binh thuong ¢ nhiét do trong phong trong 4 gidy dé thu duge hop chét néu &
dé muc (448g, 99,8%de) véi higu suét 1a 45%. Viéc tao ra hop chit néu & d& muc
duoc x4c nhan bang phép phan tich HPLC.

Thiét bi va didu kién do HPLC dugc thé hién nhu sau.
Thiét bi do: Hé théng HPLC, Shimadzu Corporation, may sdc ky long hiéu nang
cao Prominence
biéu kién do:
Cot: CHIRAL PAK AD-3R: 3um, 150 mm X 4,6 mm (Daicel)
Nhiét do cot: 40°C
Téc d6 dong: 0,50 mL/phit.
Thoi gian phén tich: 10 min.
Chidu dai bude séng do: UV (220 nm)
Pha dong: (Dung dich A) chét dém (natri) phosphat 10 mM (pH = 2,6), (Dung dich
B) axetonitril

Phén phéi pha dong: Ti 1& tron (Dung dich A/Dung dich B (% thé tich)) ctia
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Dung dich A va Dung dich B dugc duy tri 60/40.

Thdi gian luu 13 khoang 5,6 phut doi véi axit (3RA4R)-1-(24-
dimetoxybenzyl)-4-metyl-5-oxopyrolidin-3-cacboxylic va khoang 6,5 phut d6i voi
axit (3S,4S)-1-(2,4-dimetoxybenzyl)—4-metyl—5-oxopyrolidin-3—cacboxylic dudi
diéu kién do HPLC.

Céu trac cua hop chét néu & dé muc duoc xac dinh bang tinh thé hoc tia X
ciia tinh thé don ctia né thu duoc sau khi két tinh lai tir metyl isobutyl keton.

Luong du dong phan 1ap thé phi d6i hinh dugc xac dinh tir phan trim dién
tich HPLC trong két qua do ((3R,4R)/(38,4S) = 99,886%/0,114%).

(Budce 5) Diéu ché axit (3R,4R)-1-(2,4-dimetoxybenzyl)—4-mety1—5-oxopyrolidin—3-

cacboxylic
0] CHs, (@) CHj
e d\fo oH " )\:,.,.ééo
N . OH —> N
Q O+ HoN Q
CHs &N.) CH3

B4 sung etyl axetat (1,8L) va nude (1,34L) vao mudi dong phan 18p thé phi
d6i hinh cla axit (3R,4R)-1-(2,4-dimetoxybenzyl)—4—metyl-5—0X0pyrolidin—3—
cacboxylic véi (1R,2R)—(-)-2—amino—1—(4—nitrophenyl)-1,3—propanediol (448g) thu
duoc & budc 4 & nhiét d6 trong phong. B6 sung ting giot axit clohydric 6N
(168mL) & nhiét do trong phong vao hdn hop trong 16 phut. Hon hop duge tach.
Lép nude tao thanh duge chiét bang etyl axetat (450mL) ba 1an. Lop hitu co tao
thanh duogc két hop va duogc rira tun tu bang axit clohydric 2N (224mL) va nudc
mudi (224mL), va sau d6 duogc lam kho bang natri sulfat (90g) va co. Bd sung
toluen (220mL) vao chét can, va hon hop duge co. Chét can duoc lam kho dudi 4p
suit giam & nhiét do trong phong dé thu dugc hop chit néu & dé muc (254g) véi
higu suat 1a 98%.

'H-NMR (DMSO-Dg) &: 1,15 (d, 3H, J = 7,2 Hz), 2,50-2,58 (m, 1H), 2,73-2,83 (m,
1H), 3,18-3,25 (m, 1H), 3,30-3,38 (m, 1H), 3,75 (s, 3H), 3,77 (s, 3H), 4,19-4,35 (m,
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2H), 6,48 (dd, 1H, J = 8,4, 2,3 Hz), 6,56 (d, 1H, J = 2,3 Hz), 7,00 (d, 1H, J =84
Hz), 12,61 (br s, 1H).

[Vi du 1] Téng hop (3R,4R)-N-(5-(3 ~(tert-butoxy)-5-flophenyl)-1-(triflometyl)-1H-
pyrazol-3-yl)-4-metyl-5-oxopyrolidin-3-cacboxamit

(budc 1) Pidu ché 3-(2,5-dimetyl-1H-pyrol-1-yl)-1H-pyrazol

= H
- 0 HN. CHg
HN{j\ + HsC’u\/\n/CH3 —» NN
N NH, ! LS
3

B4 sung axit axetic (1L) vao 1H-pyrazol-3-amin (100g) ¢ nhiét do trong
phong, va hdn hop duoc khudy trong 5 phtt. Bé sung 2,5-hexandion (148mL) vao
hdn hop & nhiét d6 trong phong, va hdn hop duge khudy trong 5 phit. Hon hop
phan ung dugc khudy & 120°C trong 2,5 git va lam ngudi dén nhiét do trong phong.
B6 sung nude (1L) vao hdn hop phan ting & nhiét d6 trong phong. Hon hop phéan
ung dugc khudy & nhiét do trong phong trong 50 phut. Chét rén két tia duge gom
lai bang cach loc va dugc rira bang nudéc (1L). Chét ran udt tao thanh dugc lam kho
dudi 4p suét binh thudng ¢ nhiét d trong phong qua dém, va sau d6 dugc lam kho
dudi 4p suat giam & 65°C trong 3 ngay va 8,5 gidy dé thu duoc hop chét néu ¢ dé
muc (172,47g) v6i hiéu suat 1a 89%.

'H-NMR (CDCL) &: 2,11 (s, 6H), 5,90 (s, 2H), 6,25 (d, 1H, J = 2,4 Hz), 7,51 (d,
1H, J=2,4 Hz).

(budc 2) Pidu ché hdn hop bao gdbm 1-(bromdiﬂometyl)—3-(2,5-dimety1—1H-pyrol-
1-yl)-1H-pyrazol va 1-(bromdiflometyl)-5-(2,5 -dimetyl-1H-pyrol-1-yl)-1H-pyrazol
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) G E{}__N{j\ CHa fojl CHa
NT Ny — FE NTONN NTN
= )b Brﬂk ):>
H3C HsC F f_| +C

DMF (100mL) dugc bd sung vao natri hydrua (14,9g) dudi dong argon trong
khi 1am lanh bang nuéc da. B4 sung timg giot huyén phu chira 3-(2,5-dimetyl-1H-
pyrol-1-yl)-1H-pyrazol (40g) thu dugc ¢ budce 1 vao hdn hop trong DMF (150mL)
trong khi lam lanh bang nudc d4 trong 20 phut. Phéu nho giot dugce st dung duge
rira bang DMF (50mL) va nudc rira duge bd sung vao hdn hop phén tng. Hon hop
phan ung duogc khudy trong khi 1am lanh bang nudc trong 1,5 gio. B sung
tetrabutylamoni bromua (0,80g) vao hdn hop phan tmg trong khi lam lanh bang
nuée da. Hon hop phan tmg dugc khudy trong khi lam lanh bang nuée d4 trong 15
phut. B6 sung ting giot dung dich chira dibromdiflometan (45mL) trong DMF
(50mL) vao hdn hop phan mg trong khi lam lanh bang nudc da trong 15 phut. Hén
hop phan ung dugc khudy trong khi lam lanh bang nudc da trong 2 gio va 10 phut.
B6 sung ting giot dibromdiflometan (20mL) vao hdn hop phan Ung trong moi
truong argon trong khi lam lanh bing nudc da. Ho6n hop phan tng dugc khuéy
trong khi lam lanh bang nuéc da trong 40 phut, va sau do dé yén qua dém. B6 sung
dung dich nuéc amoni clorua bdo hoa (200mL) vao hdn hop phan ung trong khi
Jam lanh bang nudc da. B sung etyl axetat va nudc vao hdn hop phéan ung. Hon
hop phan tGng duoc loc qua xelit va chét loc dugc tach. Lép nude tao thanh duge
chiét bang etyl axetat. Lop hitu co tao thanh dugc két hop, va nudc mubi duoc bd
sung vao do. Hon hop duoc loc qua xelit va chét loc duoc tach. Lép nudce tao thanh
duoc chiét bang etyl axetat. Lop hitu co tao thanh dugc két hop, va sau do dugc
Jam kho bang natri sulfat va cd. Toluen (250mL) duoc bd sung vao phan can, va
hén hop duge co. Qua trinh nay dugc lap lai. Etyl axetat (khoang 150mL) dugc bb
sung vao phan cin, va cac chat khong hoa tan duoc loc ra. Cac chit khong hoa tan
duoc ria bang etyl axetat. Chét loc tao thanh duoc két hop va co. Chét can duogc

1am kho duéi ap suat giam kem theo khudy & nhiét d trong phong trong 10 phut.
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Chét cin duoc tinh ché bing sac ky cot silica gel (rira giai: n-hexan/etyl axetat =
30/1 to 20/1) dé thu duogc hop chit néu & dé& muc (40,6 g, 3,7% trong luong bao
gdbm  hexan, 1-(bromdiflometyl)-3-(2, 5-dimetyl-1H-pyrol-1-yl)-1H-pyrazol:1-
(bromdiﬂometyl)—S—(2,S-dimetyl—1H-pyrol—1-yl)—IH-pyrazol = khoang 3:1) véi
higu suat 1a 54%.

'H-NMR (CDCls) 8: 2,03 (s, 1,5H), 2,18 (s, 4,5H), 5,89 (s, 1,5H), 5,91 (s, 0,5H),
6,39-6,41 (m, 1H), 7,86-7,88 (m, 1H).

(budc 3) Didu ché hdn hop bao gdm 3-(2,5-dimetyl-1H-pyrol-1-yl)-1-(triflometyl)-
1H-pyrazol va 5-(2,5-dimetyl-1H-pyrol-1-y])-1 ~(triflometyl)-1H-pyrazol

CH, N/j\ CH3 R /j\ cHs N1 CHs
F%’ N/j\ F'}‘ N, # NN
F C\

N\ F N N\\ Fﬂk

B6 sung tetrametylamoni florua (13,0g) vao dung dich chtra hon hop bao
gdm 1-(bromdiﬂometyl)—3-(2,5—dimety1—lH-pyrol—l-yl)—lH—pyrazol va l-
(bromdiflometyl)-5-(2,5-dimetyl-1H-pyrol-1 -yl)-1H-pyrazol (40,6g, 3,7% trong
luong bao gdm hexan) thu dugc 6 budc 2 trong sulfolan (400mL) ¢ nhiét do trong
phong dudi dong argon. Hon hop phan tmg duoc khudy ¢ 100°C trong 1 gio. B&
sung tetrametylamoni florua (9,4g) vao hdn hop phén timg & 100°C. Hon hop phan
ung dugc khudy & 100°C trong 1 gio 15 phut. Bé sung tetrametylamoni florua
(10g) vao hdn hop phan tng & 100°C. Hon hop phan tmg dugc khudy & 100°C
trong 40 phut. Ngoai ra, bd sung tetrametylamoni florua (5g) vao hdn hop phéan tng
& 100°C. Hon hop phan tmg duoc khudy & 100°C trong 2 gio' 5 phut, va sau d6
duoc lam ngudi dén nhiét do trong phong. B sung tir tir va 1an lugt nude (400mL)
va dung dich nuéc natri hydro cacbonat béo hoa (200mL) vao hdn hop phan tng
trong khi lam lanh bang nudc da. B sung dung dich tron 1an chira n-hexan/etyl
axetat (2/3) (400mL) vao hdn hop phan tmg. Hdn hop phan tng dugc loc qua xelit
va chit loc dugc tach. Lép hitu co tao thanh dugce raa bang nudc mudi. Lép nude

tao thanh dugc két hop va dugc chiét bang dung dich tron 14n chtra n-hexan/etyl
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axetat (2/3) (300mL). Lép hitu co dugc rira bang nuéc mudi. Lép hitu co tao thanh
duoc két hop, dugc lam kho bang natri sulfat, va co. Chét cin duoc tinh ché bang
sic ky cot silica gel (rtra giai: n-hexan/etyl axetat = 30/1 dén 25/1) dé thu dugc hop
chét néu & d& muc (21,85g, 3-(2,5-dimetyl-1H-pyrol-1-yl)-1-(triflometyl)-1H-
pyrazol:5-(2,5-dimetyl-1H-pyrol-1-y1)-1 ~(triflometyl)-1H-pyrazol = khoang 6:1,
24.4% trong lugng bao gdm n-hexan) véi hiéu sut 1a 51%.

'H-NMR (CDCls) 8: 2,00 (s, 0,86H), 2,16 (s, 5,1H), 5,89 (s, 1,7H), 5,91 (s, 0,29H),
6,40 (d, 0,86H, J = 2,8 Hz), 6,42 (d, 0,14H, J = 1,6 Hz), 7,83 (d, 0,14H, J = 1,6 Hz),
7,87 (d, 0,86H, J = 2,8 Hz).

(bude 4) Didu ché 3-(2,5-dimetyl-1H-pyrol-1-yl)-5-iodo-1-(triflometyl)-1H-pyrazol

|
R N/j\ CHs N‘//l CHs R >j CH,
o F )
HaC

H3C 3C

Bb sung tiung giot dung dich chua n-butyllithi trong n-hexan (1,55M,
51,1mL) vao dung dich chtra hdn hop bao gbm 3-(2,5-dimetyl-1H-pyrol-1-yl)-1-
(triflometyl)-1H-pyrazol ~ va 5 -(2,5-dimetyl-1H-pyrol-1-yl)-1-(triflometyl)-1H-
pyrazol (21,85 g, 24,4% trong lugng bao gébm n-hexan) thu duge ¢ bude 3 trong
THF (180mL) & -70°C trong 5 phut trong mbi trudong argon. Hon hop phan tmg
duoc khudy & -70°C trong 25 phut. B4 sung timg giot dung dich chira iot (18,3g)
vao hdn hop phan tGng trong THF (50mL) 6 -70°C trong 5 phut. Phéu nhé giot
duoc st dung dugc rua bang THF (10mL), va nudce rira duoc bd sung vao hdn hop
phan Ung. Hoén hop phan tng duogc khudy & -70°C trong 30 phut. B6 sung iot
(0,90g) vao hdn hop phan ing & -70°C. H3n hop phan tmg dugc khudy & -
70°C trong 0,5 gi0. B4 sung 1an lugt nude (250mL) va etyl axetat (250mL) vao hon
hop phéan ung & -70°C. Hon hop phéan ung duge khudy & nhiét do trong phong va
duogc tach. Lop hitu co duge rira theo thir tu bang 10% trong lugng dung dich nu6ce

natri hydro sulfit (250mL) va nudc mubi (150mL), duoc lam kho bang natri sulfat,
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va ¢6. Chét can duoc tinh ché bing sic ky cot silica gel (rlra giai: n-hexan/etyl
axetat = 50/1 dén 30/1). Cac phin doan ma bao gbém hop chét néu ¢ d& muc dugc
gom lai va cO. B sung n-hexan vao chit cin. Hon hop dugc ¢ sao cho trong
luong cua chit cin 1a 27,5g. B6 sung n-hexan (20mL) vao chét can. Huyén phi ndy
duoc khudy & nhiét do trong phong trong 10 phut. Chét két ta dugc gom lai bang
cach loc, dugc rira bing n-hexan (30mL), va duogc lam kh6 dudi ap sudt giam dé
thu duoc hop chét néu & d& muc (17,14g) véi hiéu suat 1a 67%. Sau do, chét loc
duoc co. Chét cian duoc két tinh tir n-hexan dé thu duogc hop chét néu & dé muc
(1,63g) voi hiéu suét 1a 6,4%.

'H-NMR (CDCl) 8: 2,15 (s, 6H), 5,88 (s, 2H), 6,60 (s, 1H).

(budc 5) Diéu ché 5-iodo-1-(triflometyl)-1H-pyrazol-3-amin

I
R = CH |
F—}——N?NJ\N N ’ — R N>j
F F%‘ '
- £ NTONH
H3C

2

B4 sung lan lugt hdn hgp bao gdm etanol va nudc (etanol/nudc = 2/1,
480mL), hydroxylamin hydroclorua (73,5g), va trietylamin (14,7mL) vao 3-(2,5-
dimetyl-1H—pyr01—l-yl)-S-iodo-l-(triﬂometyl)-lH-pyrazol (18,77g) thu dugc ©
budc 4 & nhiét do trong phong. Hon hop phan tng dugc khudy & 100°C trnog 38
gio 20 phaut. Hon hop phan tmg dugc lam ngudi dén nhiét do trong phong, va etanol
duge loai bd bang cach bay hoi. B4 sung tir tir dung dich chtta natri hydroxit
(42,3g) vao hdn hop phéan Gmg trong nudc (130mL), sau d6 bd sung etyl axetat
(200mL), trong khi lam lanh bang nudc da. Hoén hop phan tng duoc khudy, va
duoc tach. Lop nude tao thanh duge chiét bang etyl axetat (200mL). Lép hitu co
tao thanh dugc két hop, dugc rira bang nudc mudi, dugc lam kho bang natri sulfat,
va co. Bb sung etyl axetat (30mL) va n-hexan (30mL) vao chét cin, va loc ra cac
chéit khong hoa tan. Chét loc duge ¢d. Chét can duge tinh ché bang séc ky cdt silica

gel (rlra giai: n-hexan/etyl axetat = 4/1 dén 3/1) dé thu dugc hop chét néu & dé muc
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(16,27 g, 14% trong lugng bao gbm etyl axetat) voi hiéu suét 12 96%.
IH-NMR (CDCl) &: 3,93 (br s, 2H), 6,09 (s, 1H).
(budc 6) Didu ché 5 —(3-(tert—butoxy)-S-ﬂophenyl)—1-(triﬂometyl)-1H—pyrazol—3-

amin

H3C CH

B6 sung lan luot 2-(3 -(tert—butoxy)-S-ﬂophenyl)—4,4,5,S-tetrametyl—l,3,2-
dioxaborolan (127mg) thu dugc & bude 2 ctia phuong phap didu ché 1, paladi (IT)
axetat (6,5mg), va 2-dixyclohexylphosphino-2°,6°-dimetoxybiphenyl (20mg) vao
dung dich chtra 5-iodo-1-(triflometyl)-1H-pyrazol-3-amin (80 mg, 14% trong lugng
bao gdm etyl axetat) thu dugc & bude 5 trong toluen (3mL) & nhiét do trong phong
trong moi trudng argon. Hon hop phén Gmg duge khudy & nhiét do trong phong
trong 4 phut. Bé sung dung dich nudc trikali phosphat 2M (1,5mL) vao hon hop
phan tng & nhiét d¢ trong phong. Ho6n hop phéan ung duge khudy & 90°C trong 47
phut. Hon hop phén tmg dugc lam ngudi dén nhiét do trong phong. B6 sung etyl
axetat va dung dich nuéc natri hydro cacbonat bdo hoa vao hdn hop phan tmg. Hbon
hop phéan tng dugc loc bang vai bong va duoc chiét bang etyl axetat. Lép hiru co
dugc rua 1an luot bang dung dich nudc natri hydro cacbonat bdo hoa va nudc mudi,
duoc lam kho bang natri sulfat, va co. Chét cin duoc két hop v6i mot phan cua hop
chit néu & d& muc (15mg) thu duge mot cach riéng biét theo phuong phap tuong tu
nhur buéc ndy bang cach st dung 5-iodo-1-(triflometyl)-1H-pyrazol-3-amin (70 mg,
14% trong lugng bao gdm etyl axetat) thu duge & budce 5, va hdn hop duge tinh ché
bing sic ky 16p mong silica gel (rua giai: n-hexan/etyl axetat = 3/1) dé thu duogc
hop chat néu & dé muc (108mg).

'H-NMR (CDCl) &: 1,36 (s, 9H), 3,93 (br s, 2H), 5,83 (s, 1H), 6,75-6,85 (m, 3H).

43



45873 A4/63

(budc 7) Piu ché (3R,4R)-N-(5-(3-(tert-butoxy)-5-flophenyl)-1-(triflometyl)-1H-
pyrazol-3-yl)-1-(2,4-dimetoxyb enzyl)-4-metyl-5-oxopyrolidin-3-cacboxamit

HsC CH; F

HsC
=

H3C-O

B4 sung 14n lugt DMF (1 pL) va oxalyl clorua (33 pL) vao dung dich chua
(3R,4R)-1-(2,4-dimetoxybenzyl)-4-metyl-5-oxopyrolidin—3-cacboxylic axit (55mg)
thu duoc theo cach tuong ty bude 5 trong phuwong phép didu ché 2 trong cloform
(0,55mL) trong khi lam lanh bang nuéc da trong moi truong argon. Hon hop phan
ung duogc khudy trong khi 1am lanh bang nudc da trong 50 phut. Hon hop phan Gng
dugce ¢6 va lam kho dudi ap suét giam. BO sung lan luot cloform (0,4mL) va 5-(3-
(tert-butoxy)—S-ﬂophenyl)—1-(triﬂornetyl)-1H-pyrazol—3—amin (40mg) thu duogc &
budc 6 vao chat cin trong mdi trudng argon trong khi lam lanh bang nude da. B6
sung pyridin (50 pL) vao hdn hop phan tng trong khi lam lanh bing nudc da. Hon
hop phan tng dugc khu4y trong khi lam lanh bang nudc da trong 5 phut va ¢ nhiét
d6 trong phong trong 35 phut. B6 sung dung dich nudc natri hydro cacbonat bdo
hoa vao hdn hop phan ing & nhiét do trong phong, va hén hop dugc chiét bang etyl
axetat. L&p hitu co duoc rira bang nudc mudi, duoc 1am kho bang natri sulfat, va co.
Chét cin dugc tinh ché bing sic ky 16p mong silica gel (rra giai: n-hexan/etyl
axetat = 1/1) dé thu duoc hop chit néu & dé muc (60mg) véi hiéu suat 12 80%. Viéc
tao ra hop chit néu & d& muc dugc xac nhan bang phép sic ky 16p mong (rira giai:
n-hexan/etyl axetat = 2/1, Rf: 0,19).

(buéc 8) Diéu ché (3R,4R)-N-(5-(3-flo-5-hydroxyphenyl)-1-(triflometyl)-1H-

pyrazol-3-yl)-4-metyl-5-oxopyrolidin-3-cacboxamit
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H,C-O

Bé sung anisol (58 pL) va axit trifloaxetic (2mL) vao (3R,4R)-N-(5-(3-(tert-
butoxy)-5-flophenyl)-1-(triflometyl)-1H-pyrazol-3-yl)-1 -(2,4-dimetoxybenzyl)-4-
metyl-5-oxopyrolidin-3-cacboxamit (60mg) thu dugc & budc 7 & nhi¢t do trong
phong. Hon hop phan tng duge khudy & 80°C trong 1 gio 20 phit. Hon hop phén
ung dugc co. B6 sung dung dich nude natri hydro cacbonat béo hoa vao chét can,
va hon hop dugc chiét bang etyl axetat. L6p hitu co dugc rua bang nudc mudi,
duoc lam khd bang natri sulfat, va co. Chét cin duogc tinh ché bang sac ky 16p
mong silica gel (rira giai: cloform/etyl axetat = 1/1) & thu dugc hop chat néu & e
muc (29,9mg) v6i hidu suat 1a 76%.
'H-NMR (DMSO-dg) &: 1,06 (d, 3H, J = 7,2 Hz), 2,50-2,53 (m, 1H), 2,96-3,04 (m,
1H), 3,17-3,23 (m, 1H), 3,40-3,46 (m, 1H), 6,67-6,81 (m, 3H), 6,96 (s, 1H), 7,67 (s,
1H), 10,34 (s, 1H), 11,26 (s, 1H).
[0001]
(bude 9) Didu ché (3R,4R)-N-(5-(3(tert-butoxy)-5-flophenyl)-1-(triflometyl)-1H-

pyrazol-3—yl)—4-mety1—5—oxopyrolidin—3—cacboxamit

NH

B4 sung 14n luot di-tert-butyl dicacbonat, cloform (ImL) va magie perclorat
vao (BR,4R)-N-(5-(3-flo-5 -hydroxyphenyl)-1-(triflometyl)- 1H-pyrazol-3-yl)-4-
metyl-5-oxopyrolidin-3-cacboxamit (30mg) thu duoc & budc 8 ¢ nhiét do trong

phong. Hon hop phan Gng dugc khudy & 55°C trong 0,5 gio. B6 sung magie
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perclorat vao hdn hop phan tng ¢ 55°C. Hon hop phan ung dugc khudy & 55°C
trong 1 gio 10 phut. B sung magie perclorat bd sung vao hén hop phan tmg &
55°C. Hn hop phan Gmg duge khudy & 55°C trong 20 phut. Hon hop phan tng
duogc lam ngudi dén nhiét do trong phong, va sau do bd sung etyl axetat vao do.
Hon hop phéan tmg dugc ria 14n luot bang axit clohydric 1N va nuéc mudi, duogc
lam khé bing natri sulfat, va co. Chat cin duoc tinh ché bing sdc ky 1ép mong
silica gel (rira giai: cloform/metanol = 15/1) dé thu dugc hop chat néu & dé muc
(19,2mg) v6i hiéu suét 1a 56%.
'H-NMR (DMSO-ds) &: 1,08 (d, 3H, J = 7,2 Hz), 1,34 (s, 9H), 2,51-2,55 (m, 1H),
2,98-3,06 (m, 1H), 3,19-3,25 (m, 1H), 3,42-3,48 (m, 1H), 6,95 (s, 1H) , 7,00-7,07
(m, 2H) , 7,11-7,17 (m, 1H), 7,68 (s, 1H), 11,28 (s, 1H).
MS (M+H) 443, MS (M-H) 441
(budc 10) Didu ché tinh thé cia (3R,4R)-N-(5-(3-(tert-butoxy)-5-flophenyl)-1-
(triflometyl)-1H-pyrazol-3-yl)-4-metyl-5-oxopyro lidin-3-cacboxamit

Hop chét néu ¢ d& muyc (100mg) dugc khudy trong etanol (0,4mL) & 65°C
trong 8 phut va duoc hoa tan. B4 sung ting giot nude (0,4mL) vao dung dich duoc
tron & 65°C trong 2 phut. Hon hop duoc khudy & 65°C trong 10 phut. Hon hop
dugc lam mat dén 25°C kém theo khudy trong 2 gid. Ngoai ra, hén hop dugc khudy
& nhiét d6 trong phong trong 2 gio. Chét rin dugc két tha tir hon hgp dugc gom lai
bang cach loc. Chit rén thu duogc dugc rua bang dung dich tron 14n chua
etanol/nude (= 1/1) va duoc lam khd dudi dp suat giam & 60°C 2 thu duoc tinh thé
ctia hop chat ndu & dé& muc (87,8mg) v4i hiu suit 1a 88%.
Vi du tham khao

M&di trong s6 cac hop chit A, hop chét B, va hop chit C duoc thé hién &
bang dudi ddy, thu dugc theo phian mé ta trong cong b6 qubc t& s6 WO

2013/031922.
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MJi trong s6 chét chuyén hoa 1 (ttc 13, chét chuyén hoa cua hop chat 1) va

chét chuyén héa C (tic 13, chét chuyén hoa ctia hop chét C) duoc thé hién trong

bang sau, thu dugc theo vidu 1 ¢ trén va phan mb ta trong cong b6 quéc té s6 WO

2013/031922.

Chét chuyén hoa 1

H,C CH; F
H,C

Chét chuyén héa C

Vi du tht nghiém 1
Hoat tinh trc ché SGLT1 cuia céc hop chét thit nghiém (gia tri ICs0) dugc tinh

to4n dua trén lugng hép thu ndi bao ctia a-metyl-D-glucopyranosit (1*C-AMG)

dugc danh dau dugc van chuyén bai SGLT1.
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1) Tao ra plasmid biéu hién SGLT1 ngudi

Poan DNA chita SGLT1 ngudi dugc khuéch dai bang PCR (Phan tmg chudi
polymeraza) bing cach st dung pCMV6-hSGLT1 (OriGene) lam khudn mau.
Trong SGLT1 ngudi, trinh ty nhan biét va phan cat Nhel dugce chén vao phéan dau
ctia trinh ty ddng nhat Kozac c6 ngudn gbc tlr vecto, va codon két thic, TAG, va
trinh tw nhén biét va phan cat Sall dugc chén vao phan gan cudi cua viung dich mi
protein ctia SGLT1 ngudi. Poan DNA tinh khiét duoc phan cit bang enzym gidi
han Nhel va Sall, sau do6 thit biang pcDNA3,1 (+) dugc phan cat bang Nhel va
Xhol, nhod d6 tao thanh plasmid biéu hién SGLT1 nguoi. Trinh tu axit nucleic cua
SGLT1 ngudi duge chén vao vecto hoan toan gidng véi vang duoc dich mé protein
cua trinh tw SGLT1 ngudi (S6 truy nhap NM_000343) duge dang ky tai GenBank,
va trinh tu cua phﬁn duoc két ndi v6i vecto 12 nhu mong doi.
2) Thiét 1ap céc dong té bao biéu hién on dinh SGLTI

Plasmid biéu hién SGLT nguoi, pcDNA-hSGLT1, dugc chuyén nap vao mdi
t6 bao CHO-K1 béng Lipofectamin 2000 (Invitrogen) va duoc nudi cay véi su b
mit cua G418 (Nacalai Tesque) dé chon loc dong té bao khang thudc. Dong té bao
c6 ti 16 cao nhét (ti 1& S/B) gitra luong hép thu ndi bao cua "C-AMG trén mdi té
bao so véi luong hap thu ndi bao cua C-AMG sau khi xu ly bing chét uc ché
SGLT, phlorizin, dugc chon lam dong t& bao biéu hién SGLT1 ngudi tir dong té
bao khéang thude.
3) Panh gia hoat tinh Gic ché SGLT1

Dong té bao biéu hién on dinh SGLT1 ngudi dugc cly véi luong 5 x 10* t&
bio/l3 trén dia BioCoat™ Poly-D-Lysine 96 18 bang Lid (Becton, Dickinson va
Company) va nudi cdy & 37°C trong CO2 5% qua dém.
Moi truong dugce thay thé bang chat dém Na(-)100 uL/16 (140mM colin clorua,
2mM KCl, ImM MgCl, 1mM CaCl, 10mM HEPES, 5SmM Tris, pH 7,4), va sau
d6 hén hop duoc dé yén ¢ 37°C trong CO, 5% trong 20 phut. Sau khi loai bo chét
dém Na(-), b sung vao d6 40 pL/16 dung dich hop chét thir nghiém dugc didu ché
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béng chat dém Na(+) (140mM NaCl, 2mM KCI, 1mM MgCl, ImM CaCl,, 10mM
HEPES, SmM Tris, pH 7,4) bao gdm BSA. Sau do, bd sung vao d6 40 pL/1d chat
dém Na(+) bao gdm 8 kBq “C-AMG va 2mM AMG, va hén hop dugc tron déu.
Déi véi mau trang, 40 pL/15 chit dém Na(-) bao gébm BSA dugc bd sung, va ngoai
ra, 40 uL/15 chit dém Na(-)bao gdm 8 kBq *C-AMG va 2mM AMG dugc bd sung
vao, va hon hop duge tron d8u. Sau khi 0 bing cach dé yén trong 1 gio & 37°C
trong CO2 5%, cac t& bao duoc rira hai 1an bang 100 pl/16 dung dich dém rira da
duoc lam lanh b%lng nuge da (100mM AMG, 140mM colin clorua, 2mM KCl,
1mM MgClp, ImM CaCl, 10mM HEPES, SmM Tris, pH 7,4) dé dimg phan tmg.
Dich phén giai té bao dugce didu ché bang cach bd sung 50 uL/15 dung dich nudce
NaOH 0,2N. Trong dénh gia vé& kha nang hap thu *C-AMG, tdng luong dich phén
giai t€ bao dugce chuyén vao dia OptiPlate 96 (Perkin-Elmer) bang 100 pL/15
MicroScint-40 (Perkin-Elmer) duogc phén phdi va “C CPM dugc do bang
TOPCOUNT NXT (Perkin-Elmer).

Dit lidu duoc tinh todn bing céch l4y gid tri trung binh cia CPM cho moi 16
duoc xi 1y trir di gia tri trung binh cia CPM cho 18 tréng. Ti 1& Ge ché d6i v6i moi
hop chét thir nghiém & mdi ndng dd dugc tinh theo cong thirc sau:

[(A-B)/A] x 100
trong d6 A 1a dit liéu dé kiém soéat dung méi va B 1a dir liéu dé xir ly véi timg hop
chét thir nghiém.

MBbi gia tri ICso (ndng do tc ché 50%) dbi v6i mdi hop chét thtr nghiém
dugc tinh toan dua trén hai néng do trude vao sau ti 1€ e ché 50% va ti 1& trc ché.
Hop chét 1 duge xac nhén 1a c6 hoat tinh tc ché SGLTI trong danh gia nay.

Vi du thtr nghiém 2
OGTT (Thur nghiém dung nap glucoza qua dudng miéng)

Chit din thudc (dung dich metylxenluloza 0,5%) hodc hop chét 1 (1, 3, hodc
10 mg/kg) dugc tao huyén pht trong dung dich metylxenluloza 0,5% dugc st dung
theo dudmg miéng véi lugng 5 mL/kg cho chudt duc d3 bi bé déi khoang 4 gio (8
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tudn tudi, Nihon Charles River K.X., 6 chudng cho mdi nhém). Sau 16 gio, glucoza
duoc nap bang cach st dung theo duong miéng dung dich glucoza 0,4 g/mL voi
lugng 5 mL/kg. Méu dugc ldy tir tinh mach & dudi ngay trudc khi nap glucoza, va
30, 60 va 120 phut sau khi nap glucoza; va mirc duong huyét dugc do bang may
phan tich sinh héa ty dong (HITACHI, Model No. 7180).

Két qua duoc thé hién trong Fig.1. Dit liéu thé hién gia tri trung binh + do
léch chudn cua ti 18 dién tich dudi dudng cong (A AUC) d6i v6i mic dudng huyét
clia cic nhém st dung hop chét tir khi nap glucoza dén 120 phut so véi nhém chét
dn thudc (% chit dan thubc). Phép phan tich thong ké dugc dya trén thir nghiém
nhidu 1An Steel. Mittc ¥ nghia 13 5% hai phia. Két qua nay thé hién rang hop chét 1
lam giam déng ké mtc dudng huyét sau khi nap glucoza so v6i chit d&n thude.

Vi du thir nghiém 3
OGTT (Thir nghiém dung nap glucoza qua dudng miéng)

Chét dan thubc (dung dich metylxenluloza 0,5%) hodc hop chit 1, hop chat
A, hoidc hop chit B (mdi hop chat 3 mg/kg) dugc tao huyén phu trong dung dich
metylxenluloza 0,5% duoc dung theo dudng miéng voi lidu luong 5 mL/kg cho
chudt duc SD bi bo déi khoang 4 gio (8 tudn tudi, Nihon Charles River K.K., 5
chudng cho mdi nhém). Sau 16 gid, glucoza duge nap bang cach st dung theo
dudng miéng dung dich glucoza 0,4 g/mL véi luong 5 mL/kg. Méau duoc 14y tir tinh
mach & dudi ngay truéc khi nap glucoza, va 30, 60 va 120 phut sau khi nap
glucoza; va muc dudng huyét dugc do bang may phan tich sinh héa ty dong
(HITACHIL, Model No. 7180).

Két qua dugc thé hién trong Fig.2. Dit liéu thé hién gia tri trung binh + do
léch chuén cua ti 1& dién tich dudi dudng cong (A AUC) db6i v6i mic dudng huyét
cua nhém st dung hop chét tir khi nap glucoza dén 120 phut so véi nhom chét dan
thubc (% chét din thubc). Phép phan tich théng ké duge dya trén thir nghiém nhém
nhiéu 1an Dunnett. Mirc y nghia 1a 5% hai phia. Két qua thé hién rang hop chét 1

lam giam dang ké mitc dudng huyét sau khi nap glucoza so véi chit din thuéc.
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Vi du thtr nghiém 4
Thir nghiém Ames (Thir nghiém d6t bién nguoc)

Timg chit chuyén hoa 1 va chét chuyén hoa C duge thir nghiém ¢ day. Muc
dich cta thir nghiém nay la dé danh gia kha ning gy ra dot bién ngugc trong & cac
chung Salmonella typhimurium chuin (TA98, TA1537, TA100, va TA1535) va
Escherichia coli (WP2uvrA) cua mdi chét chuyén hoa, khi c6 hodc khong c6 hé
théng hoat hoa chuyén héa & gan chudt (hdn hop S9).

Dung mdi dugc st dung trong & déy la dimetyl sulfoxit (DMSO, 100 ul/dia).

Thir nghiém nay duoc thuc hién bang phuong phap U so bd co hodc khong
c¢6 hdn hop S9. Khi thuc hién thir nghiém ma khong co6 hdn hop S9, dung dich dém
natri phosphat (pH 7,4) dugc thém vao.

0,5mL hdn hop S9 hozc 0,5mL dung dich dém natri phosphat 0,1 mol/L (pH
7,4), va 0,ImL dung dich nudi chy vi khuin dugc bd sung vao dng thir nghiém
chira 0,1mL ché phim d6i chimg am (chi riéng DMSO), chét chuyén héa, hogc ché
phim d6i chimg duong. Hon hop nay dugc U trude ¢ 37°C trong 20 phut trong khi
lic. Sau giai doan 1 so bd, 2mL thach aga trén cung dugc bd sung vao va hon hop
nay dugc trn xody va cly trén dia. Hai dia mai 14n didu tri duge str dung. Mdi dia
duoc u & 37 £ 1°C trong 48 gio hoac lau hon va dém céc khuén lac hdi bién. Sau dé,
s& lugng khuan lac hdi bién trung binh cho mdi dia xu ly duoc tinh. Su c6 hodc
khong co tinh trang ¢ ché tang truéng do bét ky tac dung khang khuén nao cua san
phdm thir nghiém va su két tha cua san phéin thtr nghiém dugc quan sat can than
hodc quan sat bang kinh hién vi. Két qua dugc danh gié la duong tinh néu sb lugng
trung binh cua cac khuén lac hdi bién thé hién su gia ting phu thudc vao liéu luong
ma dat gép 2 14n so v&i dbi ching 4m & mot hoac nhiéu liéu. Viéc danh gia dya trén
gié tri trung binh ma khong st dung phép so sanh sb lidu.

Két qua ctia thr nghiém duoc thé hién trong bang dudi day (Bang 1 dén 4 va
Béang 5 dén 7). Néi tom lai, chét chuyén hoa 1 khong c6 kha néng géy ra dot bién

nguoc & bét ky ching vi khuén thr nghiém nao, trong khi chét chuyén héa C c6
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kha nang gay ra dot bién nguoc & chung vi khuan thtr nghiém ctia TA98 véi hén

hop S9 va TA100 v6i hdn hop S9.

Bang 1.

San pham thir Liéu Hén hop S6 lugng khuan lac hoi bién
nghiém (ng/dia) S9 TA98 TA100
DMSO (0,1mL) + 36 133

2,3 + 35 120

6,9 + 31 119

21 + 35 117

Chét chuyén 62 i 28 104
héa 1 185 + 16 78 *
556 1 + 15 59 *
1667 1 + 13 50 *
5000 T + 13 52 *

B[a]P 5,0 + 455 1069

+: C6 hdn hop S9

*. Sy re ché tang trudng

+: Su tao két tia

DMSO: Dimetyl sulfoxit

B[a]P: Benzo[a]pyren

S8 luong khuan lac hoi bién thé hign s6 lugng trung binh ctia moi dia.
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Bang 2.
San pham Lidu Hon S6 lugng khuén lac hoi bién
thur
nghiém (ng/dia) hop 89 | TA1537 | TA1535 | WP2uvr4
DMSO (0,1mL) + 13 12 75
2,3 + 11 13 31
6,9 + 10 7 31
21 + 9 6 32
Chét 62 + 6 8 40
chuyén
hoéa 1 185 + 2 x| s |x| 16 |*
556 + 0 * 4 * 18 *
1667 - 0 * 4 * 9 *
5000 t] o+ o x| 2 |*| o |*
2,0 + - 223 -
2AA
10,0 + - - 818
B[a]P 5,0 + 119 - -

+: C6 hén hop S9

*. Sy tre ché tang trudng

t: Su tao két tta

--: Khong dugc thir nghiém
DMSO: Dimetyl sulfoxit
2AA: 2-Aminoanthraxen
B[a]P: Benzo[a]pyren

S6 luong khuén lac hoi bién thé hién sd luong trung binh clia mdi dia.
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Bang 3.

San phm thir Liéu Hdn S luong khuén lac hoi bién
nghiém (ug/dia) hop S9 WP2uvrA
DMSO (0,1mL) + 31

6,9 + 31
12 + 28
21 + 25
Chat ’chuyen 36 N 34
héa 1
62 + 35
107 + 25
185 + 9|*
2AA 10,0 + 740

+: C6 hén hop S9

*. Sur trc ché ting trudng
DMSO: Dimetyl sulfoxit
2AA: 2-Aminoanthraxen

S6 luong khudn lac hdi bién thé hién sd luong trung binh cua mdi dia.
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Bang 4.
.2 Liéu Hon S6 luong khudn lac hdi bién
San pham |, 0/ hop TA10 WP2
[ 1é : uvr
thunghiém | - 4.3 o | TA98 | TALS37 | )77 | TAIS3S| =
DMSO (O’l)mL - | 18 8 100 8 26
2,3 - 14 7 99 6 32
6,9 - 16 10 113 9 27
21 - 14 9 124 8 31
Chét 62 - 21 9 88 8 24
chuyén
hoa 1 185 . 9 | * o* | 38|*| O} 15 | *
5000 || - 0| * 0| * 0|* 0|* 0|*
0,01 - -- -- 633 -- 69
AF-2
0,1 - | 341 - - - .
[CR-191 | 1,0 I “(7) - . -
SA 0,5 - -- -- - 217 -
- --: Khong dugc thir nghiém

*: Su trc ché tang trudng

t: Su tao két taa

DMSO: Dimety! sulfoxit

AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamit
SA: natri azit

ICR-191: 2-Metoxy-6-clo-9-[3 -(2-cloetyl)-aminopropylamino]acridin
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dihydroclorua

S6 luong khuén lac hdi bién thé hién s6 lugng trung binh cia moi dia.

Bang 5.

San pham thir Liéu Hdn hop S4 lwong khuén lac hdi bién
nghiém (ng/dia) S9 TA9S8 TA100
DMSO (0,1mL) + 28 117

2,34 + 38 526 #
4,69 + 36 778 #
9,38 + 73 # 1210 #
. . 18,8 + 07 5 174
Chat chuyén : . i
hoéa C
37,5 + 133 # 2049 i
75 + 153 & 2147 #
150 + 133 # 2043 #
300 + 138 * 1412 *
B[a]P 5,0 + 404 1078

#: Két qua dugc danh gia la duong tinh néu sb luong khuan lac hdi bién trung
binh thé hién su gia ting phu thudc lidu lugng ma dat gap 2 14n so v6i dbi chimg
am.

*: Su Grc ché tang trudng
DMSO: Dimetyl sulfoxit
B[a]P: Benzo[a]pyren

$6 Tugng khuAn lac hdi bién thé hién s6 lugng trung binh ciia mdi dia.
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Bang 6.

San pham thir Liéu Hén hop S6 luong khuén lac hdi bién
nghiém (ng/dia) SO TA1537 | TA1535 | WP2uvrd
DMSO (0,1mL) + 6 5 21

2,3 + 6 8 28
6,9 + 7 8 23
21 + 7 5 21
. . 62 + 9 4 26
Chat chuyén
hoa C
185 + 9|* 51% 17
556 T + 4|* 4% 8| *
1667 T + 4| * 5% 12 | *
5000 t o+ 5% 4% 16 | *
2.0 + - 250 -
2AA
10,0 + -- - 685
B[a]P 5,0 + 80 -- -
--: Khong dugc thr nghiém

*. Su ve ché ting trudng
1: Su tao két tia

DMSO: Dimetyl sulfoxit
2AA: 2-Aminoanthraxen
B[a]P: Benzo[a]pyren

$6 luong khuan lac hdi bién thé hién s6 luong trung binh cua moi dia.

57



45873

58/63

Bang 7.
San Lidy Ho S luong khuén lac hdi bién
pham 1 o) i TA153 | WP2
thir d?ag) hop | TA98 | TA1537 | TA100 5 A“W
nghiém S9
DMSO <0°1)mL ; 17 6 86 6 18
2,3 - 14 3 87 6 15
6,9 ; 15 1/*] 99 5% 16
21 - 17 3% | 48| * 6| * 17
Chét 62 - 8 3% | 41]|* 3| * 13
chuyén
héa C 185 - 8 2% | 45| % 4|* 13
556 ; 8 0*| 33|* 0| * 13 | *
1667 - 8 0*| 25]|* 1]* 10 | *
5000 - 0 0*| 35|* 0| * 11| *
0,01 - - - 5‘21 - 74
AF-2
0,1 - | 317 - - - -
ICR-191 | 1,0 - - 1131 - - -
SA 0,5 - - - - 222 -
--: Khong dugce thtr nghiém

*: Sy tre ché tang truéng

t: Su tao két tia

DMSO: Dimetyl sulfoxit

AF-2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamit

SA: natri azit
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ICR-191: 2-Metoxy-6-clo-9-[3-(2-cloetyl)-aminopropylamino]acridine
dihydroclorua

S6 lugng khuén lac hdi bién thé hién s lugng trung binh cta moi dia.
Vi du bao ché
Vi du bao ché cua hop chét nay bao gbm, vi du, ché phém nhu dudi day.
Sang ché, tuy nhién, khong bi giéi han & cac vi du bao ché nay.

Vi du bao ché 1 (bio ché vién nang)

(1) Hop chat 1 30 mg
(2)  Microxenluloza tinh thé 10 mg
(3) Lactoza 19 mg
(4) Magie stearat 1 mg

Céc thanh phén (1), (2), (3), va (4) dugc tron dé nap vao trong vién nang
gelatin.

Vi du bao ché 2 (bao ché vién nén)

(1) Hop chit 1 10g
(2) Lactoza 50 g
(3) Tinh b6t ngb 15¢g

(4) Carmenloza canxi 44 g
(5) Magie stearat lg

Luong tng cac thanh phan (1), (2), va (3) va 30g thanh phan (4) dwoc két
hop v6i nudce, 1am kho trong chan khong, va sau do tao hat. Céc hat tao thanh duoc
tron v6i 14g thanh phan (4) va 1g thanh phan (5), va tao vién nén bang may tao
vién nén. Theo cach nay, thu dugc 1000 vién nén bao gbém 10mg hop chét 1 cho
mdi vién nén.

Kha ning ap dung cong nghiép

Hop chét c¢6 cong thire [I] hodc mudi duoc dung ctia n6 ¢6 hoat tinh e ché

SGLT]1 va tir d6 c6 thé hitu ich trong viéc diéu tri va/ho#ic ngan ngira cac bénh hodc

tinh trang bénh khac nhau ma co6 thé mong doi 1a dugc cai thién bang cach diéu hoa
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hoat tinh SGLT1. Hop chét c6 cong thtc [I] hodc mudi duoc dung cuia né cling co
thé hitu ich trong viéc diéu tri va/hodc ngin nglra cac bénh hodc tinh trang bénh

khac nhau ma c6 thé gay ra do mirc duong huyét gia tang.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thic [I]:

Hs

[1]

hodc mudi duge dung ctia né.

2. Duoc phém chira hop chét theo diém 1 hodc mudi duoc dung ctia nd va chét
mang dugc dung.

3. Ché phim tc ché SGLT1 bao gdm hop chat theo diém 1 hodic mubi duge dung
ctia no.

4. Thube ngan ngira hode didu tri bénh dai théo dudng chira hop chat theo diém 1

hodc mudi dugc dung cua no.

61



[Fig. 1]
Gia trj trung binh % d6 léch chuan (n = 6)
*: p < 0,05 so v&i chat dan thuéc (thir nghiém
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[Fig. 2]
140 - Gi4 tri trung binh % d§ léch chuan (n = 5)
m **: p < 0,01 so v&i chat dan thudc (thr nghiém
“Q Dunnett)
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