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Linh vire ky thuit dwoc dé cap

Sang ché dé cap dén din xuét tetrahydroisoquinolin ding trong diéu tri. Cu thé 1a
sang ché d& cap dén dan xuét tetrahydroisoquinolin dugc thé c6 hoat tinh dwgc dung.
Hop chat nay hoat dong nhu mot chit diéu bién di 14p thé duong D1 va do d6 c6 lgi lam

duoc chit dé diéu trj bénh co lién quan dén cac thu thé DI.

Tinh trang k§ thuét ciia sang ché

Monoamin dopamin hoat déng thong qua hai ho GPCR dé diéu bién chirc ning
van dong, co ché thuéng, qué trinh nhan thirc va cac chirc nang sinh Iy khac. Cu thé 1a,
dopamin tic dong 1én cic noron thong qua phén tir gibng D1, bao gdm dopamin D1 va
D3, céc thu thé ma chu yéu lién két v6i protein G Gs va nhd d6 kich thich su téng hop
cAMP, phén tir giéng D2, ma bao gdbm D2, D3 va D4, c4c thy thé ma gian két voi cac
protein Gi/qG va lam giam su tong hop cAMP. Cac thy thé nay duogc biéu hién rong rai &
cac ving ndo khac nhau. Cu thé 13, cac thu thé D1 tham gia vao nhiéu chtrc nang sinh ly
va cac qua trinh hanh vi. Céc thu thé D1, vi dy, ¢6 lién quan dén do mém déo cua khép
than kinh, chirc nang nhén thie va ciac chtic ndng van dong hudng dén muc tiéu, ké ca ,
céc qua trinh thuéng. Do vai trd clia ching trong mét s6 qua trinh sinh 1y/than kinh, cac
thu thé D1 ¢6 lién quan dén nhiéu rdi loan bao gém céc triéu chimg tiéu cuc va nhan thuc
& bénh tAm than phan liét, suy giam nhén thirc ¢6 lién quan dén viéc didu tri bang thude
an than, suy giam nhan thtrc thé nhe (Mild Cognitive Impairment-MCI), bdc hoa, rdi loan
ting dong gidm tdp trung (Attention-Deficit Hyperactivity Disorder-ADHD), bénh
Parkinson va cac rdi loan van dong khac, rbi loan truong luc, chiing sa sut tri tué
Parkinson, bénh Huntington, chimg sa sut tri tué kém thé Lewy, bénh Alzheimer, nghién
ma tay, roi loan giéc ngu, bénh 1anh cam, chan thuong cot séng hodc dau do bénh thin
kinh.

Pa dugc ching minh 1a kho phét trién cac phan tir nhé c6 sinh kha dung qua
duong miéng nham vao céc thu thé D1. Cac chit chu van D1 duoc phat trién cho dén nay
thuong duoc dic trung bai gde catechol va do d6 viée sir dung ching trong 14m sang bi

gidi han & céc li€u phap diéu tri xAm 14n. Viéc dat duge tinh chon loc du cling 1a thach
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thirc do murc twong ddng cao & vi tri gin két phdi tir giita cac typ phu cia thu thé
dopamin (vi du, dopamin D1 va DS5). Ngoai ra, cac chét cha van D1 ¢6 lién quan dén cac
tac dung phu gi6i han tiém 4n bao gdm nhung khoéng chi gii han & r6i loan van dong va
giam huyét ap.

Do d6, van con nhu ciu vé viée tao ra cac chit m6i ma c6 thé didu bién céc thu thé
DI.

Van con nhidu sy quan tdm trong viéc x4c dinh céc chét didu bién di lap thé cta
GPCR, vtra lam cac cong cu dé hiéu dugc cac co ché cta thu thé vira lam cac chit diéu tri
tidm ning. Céc GPCR dai dién cho ho 16n nhat ciia c4c thu thé trén bé mit t& bao va mot
sb lugng 16n thudc ban trén thi trudng tryc tiép hoat héa hodc phong bé cac con dudng
truyén tin hidu qua trung gian céac thu thé nay. Tuy nhién, mot vai GPCR (vi dy, céc thy
thé peptit), da duoc ching minh 13 thach thirc khi phat trién cac phan tir nhé hodc dé dat
duge dd do chon loc do mirc twong ddng cao & vi tri gén két véi phéi tir giita cic typ phu
(vi du, dopamin D1 va D5 hodc D2 va D3). Do do, nhiéu nghién ctru thude da chuyén
sang viéc xac dinh cac phéin tr nho ma nhim vao céc vi tr khéc biét v6i chit chi van tu
nhién ddng 1ap thé. Cac phdi tir ma gan két v6i cac vi tri ndy s& gy ra sy thay ddi céu
hinh & GPCR nh¢ d6 didu bién hoat tinh chic ning cia thy thé. Cac phéi tir di 1ap thé c6
pham vi hoat tinh da dang bao gdm kha ning lam ting (chét didu bién di 1ap thé duong,
PAM) hodc lam giam (chét diéu bién di 1ap thé 4m, NAM) cac tic dung cia phdi tir ndi
sinh, b(:ing cach tac dong dén 4i luc va/hodc hidu qua. Cling nhu tinh chon loc typ phu,
céc chét didu bién di lap thé co thé co céc loi thé tiém ning khéc tir quan diém kham pha
duogc chét nhu khong tac dung truc tiép hodc hiéu qua thuc su; chi ting cudng tac dung
cta chédt din truyén nguyén thé tai noi va khi né dugc gidi phong; xu huéng gy khir
nhay giam khi tiép xuc 6n dinh véi chéit ch?l van ciing nhu 13 xu huéng giy ra céc tac
dung phu c6 lién quan dén dich giam.

Céc hop chét theo sang ché 1am ting cudng téc dung cta cac chit chu van DI
hoac cua phéi tr ndi sinh trén cac thu thé D1 thong qua co ché di lap thé, va do d6 1a chét
diéu bién dj 14p thé duong D1 (PAM D1). t

Hop chit theo sang ché, ma 1a PAM D1, do d6 s& c6 loi khi diéu tri va/hodc phong
ngira cac bénh hoic rdi loan ¢6 lién quan dén céc thu thé D1. Cac bénh nhu vay bao gdm
céac triéu chirng nhén thirc va tiéu cuc & bénh tdm than phan liét, suy gidm nhan thirc c6

lién quan dén lidu phap dung thubc an than, suy giam nhén thirc thé nhe (Mild cognitive



52295 3/36

impairmen-MCI), bdc hoa, rbéi loan ting dong giam tdp trung (Attention-Deficit
Hyperactivity Disorder-ADHD), bénh Parkinson va cac rdi loan van dong khac, r6i loan
treong lue, chimg sa sut tri tué Parkinson, bénh Huntington, chitng sa stt tri tu¢ kém thé
Lewy, bénh Alzheimer, nghién ma tay, 161 loan gidc ngy, bénh lanh cam, chén thuong
tty séng hodc dau do bénh than kinh.

Cong bb don quéc té s6 WO 2013/051869 Al mb ta cac dan xuat 3,4-dihydro-1H-
isoquinolin-2-yl nhit dinh ma Ia cdc chit dbi khang NK2.

Cong bd don qubc té s6 WO2008/109336 Al md tad céc hop chat
tetrahydroisoquinolin nhét dinh ma 12 céc chét didu bién ctia céc thu thé histamin H3.

Cong bd don quéc té sé WO2014/193781 Al md ta céc dan xuét 3,4-
dihydroisoquinolin-2(1H)-yl nhét dinh hiru dung dé diu tri ching suy giam nhan thirc c6
lién quan dén bénh Parkinson ho#c bénh tdm thin phan liét.

Coéng bd don qubc 6 s6 WO02016/055479 md ta cac din xuit 3,4-
dihydroisoquinolin-2(1H)-yl dugc thé va cac chit tuong tr ciia ching ma c6 thé hiru
dung dé diéu tri cac bénh c6 lién quan dén céc thu thé D1.

Cong bd don qudc t& s6 W02019/204413 md ta céc din xult pyrazo-
tetrahydroisoquinolin nhat dinh ma 1a c4c chét diéu bién di 1ap thé dwong D1 va c6 thé
hitu dung dé diéu tri bénh Parkinson, bénh Alzheimer, bénh tim than phén liét, va rbi
loan ting dong giam tép trung (ADHD).

Tuy nhién, vin con nhu cdu phat trién céc chét didu bién di 1ap thé dwong D1 c6
céac dic tinh duge dong hoc va dugce luc hoc c6 loi két hop ddng thoi van 1am gidm dugc
céc tac dung phu truyén théng c6 lién quan dén cac phuong phap diéu tri str dung cac

chat cht van D1 chon loc, nhu vi du ching giam huyét ap nodc roi loan van dong.

Ban chit ky thuit ciia sang ché
Sang ché d& xuét 2-(3,5-diclo- 1-metyl-indazol-4-y1)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(1-hydroxy-1-metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-

yl]etanon c6 cong thirc (I),
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hodc mubi duoc dung ciia né.

Sang ché cling dé cap dén hop chét c6 cong thire (I) nhu néu trén hodc mudi duge
dung cia no6, ding dé diéu tri.

Theo mot khia canh khéc, sang ché ciing dé cap dén hop chét c6 cong thirc (I) nhu
néu trén, hoic mudi duge dung cfia ng, ding dé diéu tri bénh vi/hoic r6i loan c6 lién
quan dén céc thu thé D1.

Theo mot khia cank khéc, sang ché dé cap dén hop chét c¢6 cong thirc (I) nhu néu
trén, hodc mudi duge dung cia nd, ding dé diéu tri va/hodc phong nglra céc triéu chimg
nhén thirc va tiéu cuc ¢ bénh tdm than phén liét, suy giam nhén thirc c6 li€n quan dén lidu
phép ding thudc an than, suy gidm nhan thirc thé nhe (MCI), bbc hoa, rdi loan ting dong
giam tap trung (ADHD), bénh Parkinson va cac rdi loan van dong khac, rdi loan trwong
luc, ching sa sut tri tué Parkinson, bénh Huntington, ching sa sut tri tu¢ kem thé Lewy,
bénh Alzheimer, nghién ma tdy, r6i loan gidc ngii, bénh lanh cam, chén thuong tiy sdng
hoic dau do bénh than kinh.

Theo mot phuong an cu thé cia khia canh nay, sang ché @& cap dén hop chét c6
cong thire (I) nhu néu trén, hodc mubi duoc dung cla nod dé diéu tri bénh Parkinson va
cac r6i loan van dong khac, bénh Alzheimer, hodc cic trifu chirng tiéu cuc va nhén thirc
& bénh tAm than phén liét.

Do d6, theo mot khia canh cu thé, sing ché @& cap dén hop chit c6 cong thire (1),
nhu néu trén, hodc mudi duge dung cia no, dung dé diéu tri bénh Parkinson va céac rbi
loan van dong khéc.

Theo mot khia canh khac, sang ché dé cap dén viéc str dung hop chét c6 cong thirc
(I) nhu néu trén, hodc mubi duge dung cia no, dé sin xut thudc hiru dung dé didu tri
va/hodc phong nglra bénh va/hodc rdi loan ¢6 lién quan dén céc thy thé D1.

Theo mot khia canh khac nita, sang ché dé cap dén viéc st dung hop chét c6 cong

thire (I) nhu néu trén, hodc mudi duge dung cia nod, dé san xuat thudc hiru dung dé dicu
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tri va/hodc phong nglra céac triéu ching tiéu cyc va nhén thirc & bénh tam than phén liét,
suy giam nhan thirc ¢6 li€n quan dén lidu phap dung thudc an than, suy giam nhan thic
thé nhe (MCI), bbc hoa, rdi loan ting dong giam tap trung (ADHD), bénh Parkinson va
céc roi loan van dong khéc, r6i loan trwong luc, chimg sa sut tri tu¢ Parkinson, bénh
Huntington, ching sa sut tri tué kem thé Lewy, bénh Alzheimer, nghién ma tdy, r6i loan
gidc ngi, bénh lanh cam, chén thwong tiy séng hodc dau do bénh than kinh.

Theo mot phuong an cu thé ciia khia canh ndy, séng ché dé cap dén viéc str dung
hop chit c6 cong thitc (I) nhu néu trén, hodc mudi duoc dung ciia né dé san xuét thudc
hitu dung dé diéu tri bénh Parkinson va cédc rdi loan van ddng khic, bénh Alzheimer,
hoic céc triéu ching ti€u cyc va nhan thirc & bénh tdm than phén liét.

Theo mot khia canh cu thé, sang ché d& xuit viéc st dung hop chét c6 cdng thac
(I), nhur néu trén, hodc mubi dugc dung cia né, dé san xuét thubc hitu dung dé didu tri
bénh Parkinson va cac rdi loan van dong khéc.

Sang ché ciing dé cap dén phuong phap didu tri va/hodc phong ngira cic r6i loan
ma duge chi dinh st dung chit diéu bién di 1ap thé duong D1, ma bao gbm cho bénh
nhan can didu tri st dung mot luc_mg.hﬁ'u hiéu cta hop chit c6 cong thirc (I) nhu néu trén,
hodc mudi duge dung cuia nd.

Theo mdt khia canh khéac, sang ché dé cap dén phuong phap didu tri va/hoic
phong nglra cac triéu chiing tiéu cuc va nhén thirc & bénh tdm than phan liét, suy giam
nhan thirc ¢6 lién quan dén liéu phép ding thudc an than, suy gidm nhan thic thé nhe
(MCI), bdc hoa, rdi loan ting dong giam tap trung (ADHD), bénh Parkinson va cac roi
loan van dong khéc, r6i loan truong luc, chimg sa sut tri tu¢ Parkinson, bénh Huntington,
ching sa sut tri tu¢ kém thé Lewy, bénh Alzheimer, nghién ma tuy, r6i loan giéc ngu,
bénh Ianh cam, chin thuong tuy séng hodc dau de bénh than kinh, ma bao gém cho bénh
nhén can diéu tri sit dung mdt lugng hitu hiéu cia hop chét c6 cong thirc (I) nhu néu trén,
hodc mudi dugc dung ciia nod.

Theo mdt phuong an cu thé ciia khia canh ndy, sang ché dé cap dén phuong phép
diéu tri bénh Parkinson va cac rdi loan vAn dong khéc, bénh Alzheimer, hodc cac triéu
chimg tiéu cuc va nhdn thic ¢ bénh tam than phan lift, ma bao gém cho bénh nhén cin
diéu tri st dung mdt lwong hitu hiéu cta hop chét c6 cong thirc (I) nhu néu trén, hodc

muoi dugc dung cta no.

5/36
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Theo mot khia canh cu thé, sang ché d& cap dén phuong phép didu tri bénh
Parkinson va céc rdi loan van dong khac, ma bao gbdm cho bénh nhin can diéu tri st dung
mdt luong hitu hiéu ciia hop chét ¢ cong thirc (I) nhu néu trén, hoic mudi dugc dung

cua no.

M5 ta chi tiét sang ché

Pé sir dung trong dugce phim, cac mudi ctia hop chét c6 cong thirc (1) phai 1a cac
mudi duge dung. Tuy nhién, céc mubi khac, c6 thé hiru dung dé didu ché hop chét c6
cong thire (I) hodc cac mudi dugc dung ctia né. Cac nguyén tdc chun dé chon loc va didu
ché cac mudi duoc dung nay dugc md ta, vi du, trong tai liéu Handbook of
Pharmaceutical Salts: Properties, Selection and Use, ed. P.H. Stahl & C.G. Wermuth,
Wiley-VCH, 2002. Céc mudi duoc dung thich hop cta hop chét c6 cong thirc (I) bao
g@)m cac mudi cdng axit ma co thé dugc tao thanh bing cach tron dung dich cta hgp chét
¢6 cong thire (I) v6i dung dich cia mdt axit dugc dung chéng han.

Can hiéu ring mdi nguyén tir riéng 1é c6 mit trong cong thirc (I), hodc trong cong
thirc duge mo ta sau dy, thuc té c6 thé c6 mit & dang ddng vi bat ky trong s6 cac dong vi
c¢6 ngudn gbe trong tir nhién ctia no, trong d6 wu tién (cac) ddng vi doi dao nhit. Do do,
bang cach vi du, mdi nguyén t hydro riéng 1é ¢6 mit trong cong thirc (I), hodc trong
cong thic duge mo ta sau ddy, c6 thé c6 mit & dang nguyén ti 'H, 2H (doteri) hodc *H
(triti), tbt hon 14 'H. Twong tw, bang cach vi du, mdi nguyén t&r cacbon riéng 1& c6 mat
trong cong thie (I), hodc trong cong thirc dugc mo ta sau day, co thé c6 mat dudi dang
nguyén tir 12C, 13C hodc 'C, tét hon 1a C.

Sang ché con bao gdm céc solvat clia cac hop chét c¢6 cong thic (I) trén day trong
pham vi ctia sang ché. Céc solvat nhu vay c6 thé duoc tao thanh v6i cac dung moi hitu co
thong thuong hodc nudce.

Sang ché ciing bao gdm trong pham vi ctia né cac ddng tinh thé ciia cac hop chét
c6 cong thuc (I) trén day. Thuét ngit “ddng tinh thé” dugc st dung dé mo ta tinh trang
trong d6 cac thanh phan phan tir trung tinh c¢6 mét trong hop chét tinh thé véi ty 1& ty
lugng xac dinh. Quy trinh diéu ché cac ddng tinh thé dugc cho phép tién hanh cac cai
bién d6i voi dang tinh thé cia duge chét, ma két qua 1a c6 thé 1am thay d6i cac dic tinh

hoéa ly cua n6 ma khdng lam anh huéng dén hoat tinh sinh hoc dugc du tinh ciia n6 (xem
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tai liéu Pharmaceutical Salts and Co-crystals, ed. J. Wouters & L. Quere, RSC
Publishing, 2012).

Cac hop chét theo sang ché c6 thé ton tai & cac dang da hinh khac nhau. Mic du
khong duoc chi ra rd rang trong cong thirc trén ddy, song cic dang nay dugc du dinh 1a
dugc bao gdm trong pham vi ctia sdng ché.

Theo mot khia canh cu thé theo sang ché, hop chit c6 cong thic (I) dugce phan 1ap
& dang monohydrat nhu dugce md ta thém trong céac vi du.

Sang ché ciling bao gdm trong pham vi ctia n6 cac dang tién duoc chét ciia cac hop
chét c6 cong thirc (I) va cac pham vi phu va cidc nhom phu ctia né.

Hoat tinh trong chi dinh bét ky trong s& céc chi dinh didu tri néu trén hoic cac rdi
loan c6 thé duge x4c dinh bing cach tién hanh céc thir nghiém 1am sang thich hop theo
cach d biét d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thut ndy ddi véi chi
dinh cu thé va/hoic trong thiét ké ciia cc thir nghiém 1am sang néi chung.

Dé diéu trj c4c bénh, hop chét c6 cong thire (I) hodc mubi dugc dung cta n6 co thé
duoc stir dung v6i liéu hing ngay hitu hiéu va duge st dung & dang duoc pham.

Do do, sang ché ciing d& cap dén duoc pham chtra hop chét ¢6 cong thie (1) nhu
duoc mo ta trén day, hodc mubi duoc dung cta no, két hop véi mot hodc nhiéu chét mang
dugce dung.

Dé bao ché duge phim theo sang ché, mot hozic nhidu hop chit c6 cong thire (1)
hodic mudi duoc dung cia né dugc tron k§ véi chét mang hodc chit pha loang dugc dung
theo céc k¥ thuat bao ché thong thuong da biét dbi v6i ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thudt nay.

Céc chat pha lodng va cht mang thich hop ¢4 thé c6 nhiéu dang khic nhau tiy
thudc vao dudong dung mong mudn, vi du dl‘mg qua duong miéng, qua tryc trang, ngoai
dudng tiéu hoa hodc trong miii.

Dugc phdm theo sang ché c6 thé duoc dung qua dudng miéng, ngoai dudng tiéu
hoa chéng han, tirc 13, trong tinh mach, trong co hodc dudi da, ndi tiy mac, br:ng cach
x0ng hit hodc trong miii.

Duoc phdm thich hop dé str dung qua dudong miéng c6 thé 1a dang rin hay dang
long va c6 thé, vi du, & dang vién nén, vién tron, vién bao duong, vién nang gelatin, dung

dich, siro, vién nhai va dang tuong tu.
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Cubi cung hoat chét c6 thé duoc tron voi chét pha lodng tro hodc chét mang dugc
dung khong ddc nhu tinh bot hodc lactoza. Tuy y, cac dugc phim nay ciing c6 thé chira
chét két dinh nhu xenluloza vi tinh thé, gdm tragacan hodc gelatin, chét gy rd nhu axit
alginic, chat 1am tron nhu magie stearat, chét gay truot nhu silic dioxit keo, chét 1am ngot
nhu sucroza hodc sacarin, hodc chit tao mau hoic chit diéu vi nhu bac ha hoic metyl
salixylat.

Sang ché cling d& cap dén cac dugc phdm ma c6 thé giai phong hoat chét theo
céch kidm soat dugc. Cac dugc phdm ma co thé duogc ding dé st dung ngoai duong tiéu
héa 1a & dang thong thuong nhu dung dich hodc hdn dich chira nuéc hodc chira diu
thuong dugc dung trong dng thudc tiém, bom tiém dung mot 14n, 1o nhya hodc thiy tinh
hodc db chira dé truyén.

Ngoai hoat chit, cic dung dich hogc hdn dich nay ciing c6 thé thy y chira chit pha
lodng v6 trung nhu nudc dé tiém, dung dich nuéc mudi sinh 1y, dau, polyetylen glycol,
glyxerin, propylen glycol hodc cac dung mdi téng hop khac, chit khing khudn nhu ruou
benzylic, chit chéng oxy héa nhu axit ascorbic hodc natri bisulphit, chét tao chelat nhu
axit etylen diamin-tetra-axetic, cdc dung dich dém nhu axetat, xitrat hodc phosphat va cac
chét dé diéu chinh néng d6 mol nhu natri clorua hodc dextroza.

Céc dang duoc phim nay dugc bao ché bang cach st dung cdc phuong phap ma
thuong dugc st dung badi duge s§.

Lwong hop chit sit dung trong sing ché can dé phong ngira hoic diéu tri tinh trang
bénh cu thé s& khac nhau tuy thudc vao hop chit duoc chon va tinh trang bénh cia bénh
nhan duogc diéu tri. Tuy nhién, néi chung lidu héng ngay co thé nam trong khoang tur 0,05
dén 3000 mg, thong thuong tir 0,5 mg dén 1000 mg d6i véi cac dugce phim dung ngoai
duong ti€u hoa.

Hop chét theo sang ché, hodc mubi duoc dung ctia no6 cé thé dugc st dung mot
minh (liéu phap don) hodc két hop v6i L-dopa (liéu phép diéu tri). St dung mdt minh
hodc két hop v6i cac phan lidu L-dopa 14 can thiét dé 1am thuyén gidm tinh trang khé van
dong & cac bénh nhan, cac hop chét c6 cong thire (I) theo sdng ché, hodc mudi duoc dung
clia n6, c¢6 thé duge st dung dé diéu tri rdi loan van dong c6 lién quan dén viée st dung
L-dopa. Vi du, néu hop chét c6 cong thuc (I) theo sang ché dugc str dung véi cac phan
liéu L-dopa cho bénh nhan hodc dugc sit dung mot minh dé thay thé L-dopa, dugc tin 1a

hop chét c6 cong thire (I) theo sdng ché s& c6 hiéu qua ddi véi tinh trang khé van dong
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ma khong gy ra rdi loan van dong khé chiu ndo. Do d6, dugc tin 1a hop chét theo sang
ché ¢6 thé hiru dung dé diéu tri cic triéu ching suy gidm van dong va 1di loan van dong
do levodopa gay ra (LID).

Do d6, theo mot khia canh cu thé, sang ché cling d cap dén hop chét co6 cong thirc
(1), ma hiru dung dé diéu trj rdi loan van dong do levodopa gay ra (LID).

Hop chét c¢6 cong thic (I) ¢6 thd dugc didu ché bing quy trinh bao gdm cho hop
chét trung gian c6 cdng thirc (II) phan tmg vé6i hop chét trung gian c6 cong thic (1I1),

HCI. HN
HO

O—/,,l
T .

(I

(In

Hop chét trung gian (III) c¢6 thé duge cho phan tGng thich hop véi hop chét trung
gian c6 cong thirc (II) khi c6 mit (2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluronium
hexaflophosphat (HBTU) hoac chit lién két khac da biét dbi voi nguoi c6 hidu biét trung
binh trong linh vuc k§ thuét nay, trong dung moi thich hop, vi du dimetylformamit, véi
luong bazo du, vi du N,N-diisopropyletylamin.

Hop chét trung gian c6 cong thire (III) ¢6 thé duge diéu ché bang quy trinh bao

gbm phan tmg ciia cac hop chat trung gian c6 cong thirc (IV),

trong do

Z la halogen hodc 1-hydroxy-1-metyl etyl;
R?1a tert-butyl dimetylsilyl; va

R¢1a hydro hodc tert-butoxycarbonyl.

Trong bu6c thir nhét, hop chét trung gian c6 coéng thirc (IV), trong d6 Z 1a bromo,

va R¢ 1a hydro, sau ddy dugc goi 1a hop chét trung gian (Iva), c6 thé dugc bao vé bang
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nhém bao vé thich hop, theo cac phuong phép da biét dbi v6i ngudi co hidu biét trung
binh trong linh vuc k§ thuit nay dé thu duge hop chat c6 cong thire (IV), trong d6 Z 1a
bromo va R® 14 tert-butoxycarbonyl, sau day dugc goi 1a hop chét trung gian (IVb).

Trong budc thir hai, phan Ung trao dbi kim loai-halogen c6 thé dugc tién hanh vi
du khi c6 mit n-BuLi, trong dung moi thich hop, vi du tetrahydrofuran, & nhiét 4o thép,
khi c6 mat axeton kh6 trong diéu kién dong chay lién tuc, theo mot phuong phap duoc
mo ta trong céc vi du di kém, dé thu duge hop chét trung gian (IV) twong Gmg nhu dugc
md ta trén day, trong d6 Z 1a 1-hydroxy-1-metyl etyl, sau day goi 1a hop chét trung gian
(IVe).

Nhém tert-butoxycarbonyl (Boc) (R€) sau do c6 thé dugc khir bao vé trude theo
cac phuong phap da biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét ndy
hoic nhu dugc mo ta thém trong cc vi du di kém, sau d6 khir bao vé nhom trimetylsilyl
duoc tao thanh trong qua trinh khir bdo vé€ nhém Boc va nhom tert-butyl dimetylsilyl (R?)
dé thu dugc hop chét trung gian (I11).

Hop chét trung gian c6 cong thirc (IVa) ¢6 thé dugc didu ché bang quy trinh bao
gbm phan wng ctia hop chit trung gian c6 cong thire (V), trong do Y 1a halogen, vi du

bromo, va R? dugc x4c dinh trén day dbi véi hop chét trung gian c6 cong thirc (IV).

N Y

V)

a

R

O//ll,,

Phan tmg nay dugc tién hanh mot cach thich hop khi ¢6 mat metyl magie clorua,

trong dung moi thich hop vi du tetrahydrofuran, ¢ nhiét do thap.

Hop chét trung gian (V) ¢6 thé dugc diéu ché bing quy trinh hai budc lién quan
dén phan tmg ctia hop chét trung gian ¢6 cdng thire (VI),

HN Y

V)

O/““'
QO
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trong d6 Y la nhu néu trén dbi v6i hop chét trung gian c6 cong thie (V) va R? 1a

hydro hodc tert-butyl-dimetylsilyl.

Trong budc thir nht hop chét trung gian (VI) trong d6 R? 1a hydro dugc cho phan

g v6i tert-butyldimetylsilyl clorua khi c6 mat bazo thich hgp vi du 4-dimetylamino-

pyridin & nhiét do trong phong, dé thu duoc hop chit trung gian (VI) trong d6 R? 1a tert-

butyl-dimetylsilyl.

Trong budc thir hai, hop chit trung gian (VI) trong d6 R? 1a tert-butyl-dimetylsilyl

dugc cho phan tmg N-closucxinimit (NCS), trong dung moéi thich hop, vi du THF dé thu

dwoc hop chét trung gian (V).

Hop chét trung gian (VI) trong d6 R? 1a hydro ¢6 thé dugc diéu ché bang quy trinh

bao gdm hop chit trung gian ¢ cong thic (VII), trong d6 Y 1a nhu néu trén d6i v6i hop

chét trung gian (V).

Y

O N
T
© 0

Phén (g dugc thuc hién mot cach thich hop khi ¢6 mit bazo manh, vi du natri
hydroxit, trong dung méi thich hop, vi du hdn hgp cia etanol va nude, nhiét do cao.

Hop chit trung gian c6 cong thirc (VII) c6 thé duge diéu ché bang quy trinh bao
gdm phan tmg ctia hop chét trung gian (VIID),

(Vi)

0

trong d6 Y 1a nhu dugc néu trén day d6i v6i hop chit trung gian c6 cong thirc (V).

11
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Phan g duoc thuc hién thich hop khi ¢6 mat trimetylsilyltriflat va
paraformaldehyt, trong dung mdi thich hop vi du diclometan.

Hop cht trung gian (VIII) ¢6 thé duge didu ché bang quy trinh hai budc bao gbm
hop chét trung gian (IX) san c6 trén thi truong,

trong do Y 1a nhu néu trén d6i v6i hop chét trung gian (V).
Phan tng duoc thuc hién thich hgp theo cac phuong phap dugc md ta trong cac vi
du di kem hoic theo cac phuong phap da biét dbi v6i ngudi c6 hidu biét trung binh trong

linh vyc k¥ thudt nay.

Hop chat trung gian c¢6 cong thirc (1) ¢6 thé duoc diéu ché bang quy trinh da budc

bao gdm phan tmg ctia c4c hop chét trung gian c6 cong thic (X),

trong do:

R! 14 clo, amino hodc nitro; va

R 13 hydro hodc tert-butyl.

Trong budce thir nhét, hop chit trung gian ¢6 cong thire (X) trong do R! 14 nitro va
RP 14 tert-butyl, sau day dugc goi 1a hop chét trung gian (Xa), duge khi thanh hop chit
trung gian twong ung (X) trong d6 R' 1a amino va R 12 tert-butyl, sau ddy dugc goi la
hop chit trung gian (Xb). Phan tmg duoc thuc hién thich hop bang cach hydro héa c6 xtic
tac Pd/C dudi ap suét cao, trong dung mdi thich hop vi du metanol.

Hop chét trung gian (Xb) duoc chuyén héa thanh hop chét trung gian (X) twong
tng trong d6 R! 1a clo va R® 1 hydro, sau ddy dwogc goi la hop chét trung gian (Xc), bing

12
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cach bd sung axit clohydric ddm ddc va natri nitrit, sau d6 bd sung thém axit clohydric va
ddng clorua (IT). Phan tng dugc thyc hién thich hop & nhiét do thép.

Sau d6, hop chét trung gian (II) c6 thé dugc tao ra truc tiép tir hop chét trung gian
(Xc) bang phan ng v&i N-closucxinimit theo cac phuwong phap dugc md ta trong céc vi
du di kém hoac theo cac phuong phéap da biét ddi v6i ngudi c6 hidu biét trung binh trong
linh vyc k¥ thuét nay.

Hop chét trung gian c6 cong thue (Xa) c6 thé dugc didu ché bing quy trinh bao
gbm hop chét trung gian c6 cong thire (XI),

)

trong d6 R? 1a hydro hodc metyl.

Trong budc thir nhit hop chét trung gian c6 cong thirc (XI) san c6 trén thi truong
trong d6 R? 1a hydro, sau day dugc goi 1a hop chét trung gian (XIa), dugc cho phan Gmg
v6i metyl iodua khi c6 mit bazo manh, vi du kali hydroxit, trong dung mdi thich hop, vi
du dimetylformamit. Sau do, hgp chét trung gian (Xi) thu dugc trong d6 R* 14 metyl, sau
day dugc goi 1a hop chét trung gian (XIb) dugc cho phan ung vdi tert-butyl 2-cloaxetat
khi c6 mit kali tert-butoxit, trong dung moi thich hop, vi du tetrahydrofuran, ¢ nhiét do
thip, dé thu dugc hop chét trung gian (Xa).

Néu hdn hop ctia cac san pham duge tao ra tir quy trinh bét ky trong s cac quy
trinh duoc mo ta trén ddy dé diéu ché cic hop chit theo sang ché, thi san phdm mong
mubn c6 thé duoc tach ra tir d6 & giai doan thich hop bing cac phuong phap thong
thuong nhu HPLC didu ché; hodc sic ky cot str dung, vi duy, silica va/hodc alumin két hop

v6i hé dung moi thich hop.

Néu céc quy trinh duge mo ta trén dy d8 didu ché cac hop chét theo séng ché 1am
ting hon hop céc chit dong phan lap thé, thi cac chit dong phan nay c6 thé duogc tach ra
bing cac k¥ thuat thong thudng. Cu thé 13, néu mong mudn thu dugc chét ddng phéan dbi
anh cu thé cia hop chét c6 cong thire (I) thi chit ddng phan déi anh nay c6 thé dugc tao

ra tir hdn hop tuong ng cla cac chét ddng phan dbi anh bang cach sit dung quy trinh

13
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thich hop thong thuong dé phan giai cac chit ddng phan dbi anh. Do d6, vi du, cac din
xut ctia chit ddng phan khong d6i quang, vi du céc mubi, c6 thé duoc tao ra bang phan
g cta hdn hop céc chét ddng phan ddi anh c6 cong thic (I), vi du raxemat, va hop chét
khong d6i xtmg thich hop, vi du bazo khong déi xting. Céc chit dong phan khong déi
quang sau d6 dugc tach ra bang cac phuong phép thich hop bét ky, vi du bang phwong
phap két tinh, va chét ddng phan déi anh mong mudn duge thu hdi, vi du bang cach xtr Iy
bing axit trong trudng hop chét ddng phan khong ddi quang 14 mubi. Theo mdt quy trinh
phén giai khac, raxemat c¢6 cong thirc (I) co thé dugc tach ra bang cach st dung HPLC
khong dbi xung. Hon nita, néu mubn, chat déng phéan dbi anh cu thé c6 thé dugc tao ra
bing cach st dung hop chét trung gian khong dbi xtng thich hgp trong mot quy trinh
trong sd cac quy trinh dugc md ta trén ddy. Theo cach khéc, chét ddng phan dbi anh cu
thé ¢6 thé duoc tao ra bing cach tién hanh phan tmg chuyén héa sinh hoc nhd enzym dic
hiéu v&i chit ddng phan ddi anh, vi du phan Ung thiy phan este nho esteraza, va sau d6
chi tinh ché axit da thiy phén tinh khiét v& mat chit déng phan d6i anh tir thé dbi quang
este khong phan tng. Séc ky, tai két tinh va cdc quy trinh phan tach thong thuong khac
cling c6 thé duge st dung véi céc hop chit trung gian hodc cic san phim cudi trong d6
mong mubn thu duoc chét déng phén di hinh cu thé theo sang ché. Theo cach khac, chét
ddng phan ddi 4nh khong mong muén ¢ thé dugc raxemic hoa thanh chat dong phan dbi
anh mong mudn, khi c6 mit axit hoic bazo, theo cac phuong phap da biét dbi véi nguoi
c6 hiéu biét trung binh trong linh vuc k¥ thuét nay, hodc theo cac phwong phip dugc mod

ta trong céac vi du di kém.

Trong sudt trinh tu bét ky trong s6 céc trinh tu téng hop néu trén c6 thé can
va/hodc mong mudn bao vé cidc nhém phan ing hodc cac nhom dé phan tng trén phan t
bét ky trong sd cdc phan tir quan tam. Didu nay co thé dat duoc bing cach st dung cac
nhém bao vé thong thuong, nhu cac nhom duge mo ta trong tai ligu Protective Groups in
Organic Chemistry, ed. J.JF.W. McOmie, Plenum Press, 1973; and T.W. Greene &
P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 3rd edition,
1999. Cac nhém bao vé ¢6 thé duoc loai bé & giai doan thich hop bat ky tiép theo bang
cach str dung cac phuong phép da biét trong giai phap k¥ thuat da biét.

Céc hop chit c6 cong thie (I) theo sang ché khong hoat héa truc tiép thu thé

dopamin D1, nhung lai lam téng tic dung cua cac chit chi van D1 hoic phéi tr ndi sinh

14
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trén céc thu thé D1, dopamin, thong qua co ché di 1ap thé, va do d6 1a chét diéu bién di

1ap thé duong D1 (PAM D1).

Dopamin va cac chét chii van D1 khac truc tiép hoat héa thu thé dopamin D1 béi

chinh chung.

Céc thir nghiém da duogc thiét ké dé danh gid tc dung cla cac hop chét theo séng
ché khi khong c6 mit dopamin (“thtr nghiém hoat h6a™) va khi c6 mit dopamin (“tht

nghiém dién thé”).

Thir nghiém hoat hoéa danh gid kha ndng kich thich su tbng hop cua
adenosinmonophosphat vong (cAMP) trong thir nghiém huynh quang phén giai theo thoi
gian ddng nhit (Homogeneous Time Resolved Fluorescent-HTRF), v6i muc tang dbi da
cAMP nh¢ ting néng d6 cta chét chu véan ndi sinh, dopamin, dugc xac dinh 14 hoat héa
100%.

Khi duoc thir nghiém, cic hop chit c6 cong thire (I) theo sang ché thiéu dang ké
céc tac dung truc tiép gidng chét chu van trong d6 né c6 hoat tinh dudi 20% (so v6i mirc

dap g i da ctia dopamin) khi 6 m3t & ndng do bang 10 pM.

Thir nghiém dién thé danh gia kha ning cua cac hop chét trong viéc lam ting
lugng cAMP dugc sinh ra khi dopamin ¢ ndng d6 & ngudng thép. Nong d6 ctia dopamin
duoc st dung ([EC20]) duoc thiét ké @8 tao ra mirc kich thich bang 20% so véi dép (mg
t6i da (100%) dugc nhén thiy khi ting ndéng d6 cia dopamin. Dé do dién thé nay hop
chét co néng do6 cao va dopamin c6 néng do [EC20] dugce 1 va dién thé duoc do khi ting
tong hop cAMP va ndng do ctia hop chat ma tao ra 50% cia muc dién thé cta lugng
cAMP dugc do.

Khi dugc thir nghiém trong thtr nghiém cAMP HTRF, hop chét ¢6 cong thirc (I)
theo sang ché c6 gid tri pEC50 16n hon khoang 6,5 ching t6 né 1a chat diéu bién di lap
thé dwong D1.

Viéc rc ché thyu thé GABA4 dugc biét dén 14 co lién quan mat thiét dén ching co
giat va dong kinh. Do d6, mong mudn phat trién cac hop chit ma 14 c4c chét diéu bién di
1ap thé duong D1 va ddng thoi 1am giam tdi thiéu cac tic dung nay.

Khi duoc thir nghiém trong thir nghiém tc ché thy thé GABA-A nhu duge md ta &
day, mong mubn 12 hop chét ¢6 coéng thirc (I) c6 ty 1€ Gc ché thu thé GABAA nhé hon

15



52295 16/36

hodc bang 20%, 1y tuéng 1a nhd hon khoang 10%, thich hop 1a nho hon khoang 5%, khi
duge do & ndng d6 ctia hop chét c¢6 cong thie (I) bing 10uM.

Vén d& c6 thé phai dbi mat khi phat trién céc hop chit ding dé diéu tri 1a mot sb
hop chét nhét dinh c6 kha ning cam tng cdc enzym CYP450. Viéc cam ng céc enzym
nay c6 thé tac dong dén su tiép xuc ciia cac hop chit ndy hoic cia cac hop chét khac ma
c6 thé duge déng str dung cho bénh nhan, do do6 c6 thé lam thay dbi d6 an toan hoic hiéu
qua tuong Ung cua ching. Do d6 mong mudn phat trién cac hop chit ma lam giam tdi
thiéu kha niang cidm (ng nay.

Kha ning cam tng CYP450 cua hop chét c6 cong thirc (I) theo sang ché da duoc
thir nghiém béing cach danh gid mic tang hoat tinh CYP450 tiém 4n & c4c t€ bao gan ciia

ngudi duge diéu tri bang cac hop chat theo sang ché ¢6 néng d6 cao.

Khi dugc thir nghiém trong thir nghiém cam ung CYP3A4 theo cic quy trinh dugc
mo ta trong sang ché, mong mudn 14 hop chét ¢6 cong thirc (I) theo sang ché c6 mirc cam
{mg thip hon it nhit khoang 2 14n, 1y tudng 14 thap hon it nhat khoang 3 1an, thich hop la
thap hon it nhat khoang 4 14n so v6i hop chét dbi chimg dwong (Rifampicin).

Khi phat trién hop chit ding dé diéu tri, quan trong 1a phai quan tim dén su bai

tiét ctia ndé mot khi noé dugc st dung vao co thé.

Mirc thanh thai 12 mot thong s6 cung cdp thong tin d6 vi né dai dién cho thé tich
ctia huyét tuong (hodc mau) duoc lam sach hoan toan hop chét quan tdm theo don vi thoi
gian. Murc thanh thai nay thuong dugc biéu dién dudi dang ml/phut/kg hodc L/gid. Sau
d6 né c6 thé duogc so sanh véi luu lwong mau sinh ly bét ky (vi dy, luu lugng mau & gan)

d8 danh gia liéu murc thanh thai 12 thip, vira phai hay cao.

Néu murc thanh thai 13 thap, tiy thudc vao thé tich phan bd, c6 thé cn liéu thip va
dé c6 dugce thoi gian tac dung twong dbi dai. Khi murc thanh thai 13 cao, mot 1an nita tiy
thudc vao thé tich phan bd, c6 thé can lidu cao va thoi gian tdc dung twong d6i ngan.

N6i chung, muc thanh thai thuong duoc danh gia bing cach st dung cac phuong
phap 4 té bao gan va tinh toan ty 1¢, gia st con duong bai tiét chinh 13 chuyén héa, theo
céc quy trinh dugc mo ta & day. Muc thanh théi thuc chit dugc danh gia tir cac té bao gan

duoc bidu dién du6i dang pl/phit/10° té bao.
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Khi dugc thir nghiém trong thir nghiém thanh thai nhu dugc mé ta & day, hop chét
c6 cong thirc (I) theo sang ché can c6 mirc thanh thai nho hon khoang 10 pl/phtt/10° té
bao.

Thr nghiém cAMP HTRF

Céc diéu kién cu thé ma cac hop chit duoc thir nghiém 13 dugc md ta dudi day.

a. Phuong phap nudi cdy té bao D1

Céc té bao duge nudi cly & nhiét o 37°C trong moi truong dm chira 5% CO,. Céc
té bao dugc nudi cdy trong mdi truong DMEM-F12+GlutaMAX™-I (GIBCO®,
Invitrogen, Merelbeke, Belgium) chira 10% huyét thanh bao thai bd (BioWhittaker®,
Lonza, Verviers, Belgium), 400 pg/mL Genetixin (GIBCO®), 100 IU/mL Penixillin va
100 TU/mL Streptomyxin (dung dich Pen-Strep, BioWhittaker®). Cac té bao nguyén bao
soi chudt LMtk (Ltk-) bidu hién thu thé dopamin D1 (BioSignal Inc, Montreal, Canada,
now Perkin Elmer) dugc str dung vi chiing da dugc thé hién 1a lién két hiéu qud va tao ra
cac dap tng chiic nang manh mé& (Watts ef al, 1995).

b. Thit nghiém cAMP

Viéc danh gi4 cac thay ddi vé adenosinmonophosphat vong ndi bao (cAMP) dugc
tién hanh bang kit thir nghiém dong hoc HTRF ¢cAMP do CisBio (Codolet, France) san
xuat. S&r dung céng nghé huynh quang phin giai theo thoi gian ddng nht, thir nghiém
nay dugc dya trén sy canh tranh gitta cAMP nguyén thé dugc san sinh bdi cic té bao va
cAMP dugc danh ddu thudc nhudm d2. Viée gin két v6i nguyén tir ddnh du duoc xé4c
dinh bing khang thé khang cAMP dugc danh ddu cryptat. Cac tac dung ctia mot minh
hop chét (tac dung chii van) duge xac dinh bang céach tién hanh thir nghiém khi khong co
mat dopamin, trong khi d6 tac dung ctia hop chit & dang chét didu bién di 14p thé dwong
(PAM) duoc xéc dinh khi ¢6 mat dopamin & ndng do ECao. Céc té bao (20.000 té bao mdi
16) dugc 0 trong 384 dia trong 1 gid & nhiét do trong phong trong thé tich cubi cia 20
uLHBSS (Lonza, véi canxi, magie va dung dich dém HEPES 20 mM, pH 7,4) chira:
isobutyl metylxanthin (Sigma, ndng do cubi 0,1 mM), hop chat thir nghiém véi céc ndng
d6 khéc nhau (thuong 10°°M dén 10+M) khi c6 mit va khong c6 mit dopamin (ndng
do6 cudi 1,1 nM). Sau d6, phan tmg duge két thic va cic té bao dugc phén giai bing cach
bd sung tac nhan phét hién d2 trong dung dich dém phén giai (10 microL) va tdc nhan
cryptat trong dung dich dém phén giai (10 microL) theo hudng dan cta nha san xuét. Sau

d6 phan tng dugce U thém 60 phut & nhiét do trong phong va thay dbi ty 18 phat huynh
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quang HTRF dugc xé4c dinh theo huéng din ctia nha san xuit bing cach sir dung thiét bi
doc dia Envision (Perkin Elmer, Zaventem, Belgium) v6i su kich thich laze. Toan bd céc
14n @ duoc tién hanh hai 14n va cac két qua thu dugc duoc so sanh v6i dudng cong ndéng
d6-tac dung dbi v6i dopamin. (10''M dén 10°°M).

c. Phan tich sd liéu

Sé liéu dugc phan tich bang Excel va PRISM (phin mém GraphPad) dé thu dugc
pECso va Erel nho phuong trinh logistic 4 thong s6 (DeLean et al, 1978) trong d6 Erel 1a
dap ung toi da phu hop ctia hop chit thir nghiém trr di mtc co s& dugc biéu thi dudi
dang phin tram so v&i dap tng thu dugc véi dopamin ma dugc xéac dinh la bing 100%.

pECso ctia hop chit 14 -log10 ctia ndng do ctia hop chit ma tao ra 50% cia dién thé
ctia cac mirc cAMP.

Erel 12 hiéu qua twong ddi, duoc x4c dinh 1a % dién thé ti da dugc tao ra bdi hop
chét so v&i mure dap Gmg tdi da dat duoc khi ting ndng do cia dopamin (Erel bing 1= dép
g t6i da ctia dopamin), duge dénh gia.

Néu duoc thir nghiém trong thir nghiém trén, hop chét co6 cong thic (I) ¢ gié tri
pECS50 bing khoang 8,1 va gid tri Erel bang khoang 68%.

Céc nghién ciru kep rép ndi tw dong trén cic té bao c6 thu thé GABAa

Céc té bao CHO-K1 bidu hién én dinh cac tiéu don vi ol, B2 va y2 cia thu thé
GABAA cta ngudi duoc sir dung. Cac té bao duge thu hoach bang cach st dung trypsin
va dugc gitt trong mdi truong khong chira huyét thanh & nhiét do trong phong. Céc té bao
duoc rira va tai huyén phi trong dung dich ngoai bao trudce khi thir nghiém.

Céc nghién ctru kep rap ndi

Céc thtr nghiém trén cac kénh GABAa (01f2y2) cia ngudi duge tién hanh bang
cach st dung thir nghiém kep réap ndi tw dong (TonFlux™ HT). C4c hop chét dugc thir
nghiém & ba néng d6 (0,1, 1, va 10uM) trong 3 dén 4 t& bao. Ngoai dung dich dé ghi
dong dién GABAA bao gé)m natri clorua 137mM, kali clorua 4 mM, canxi clorua 1,8mM,
magie clorua 1ImM, HEPES 10mM, va glucoza 10 mM. Cé ngoai dung dich va ndi dung
dich dugc chudn d6 bing NaOH hodc KOH dé thu duge do pH bang 7,35 hodc 7.3, tuong
trmg. Noi dung dich pipet chira kali florua 70mM, kali clorua 60mM, natri clorua 70mM,
HEPES 5SmM, EGTA 5mM, va magie ATP 4mM. Nong do cubi ctia chat din dugc ding
dé pha loang hop chét 12 0,33% DMSO trong mdi 15. Bicucullin (0,032 dén 100pM) duoc
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str dung 1am chét trc ché dbi ching dwong. GABA (15uM) dugc st dung lam chét chu
van. Toan bd céc két qua ghi déu duge thu tir dién thé giir bang -60mV.

Trinh ty bd sung hop chét 1 nhu sau: bd sung mot 1an GABA c6 ndng d6 ECg dé
thiét 1ap dap tmg co ban. Mdi ndng d6 cta hop chét dugc st dung trong 30 gidy sau d6
bd sung 15pM GABA khi c6 mit hop chét nay trong 2 gidy. Quy trinh nay dugc lap lai
v6i ndng d6 hop chét ting dan. Céac dong vao cuc dai dé dap tng véi viée bb sung GABA
khi ¢c6 mat hop chét & mot néng do duoc do. Toan bd sb lidu vé hop chit da dugce chuin
héa dén dong cuc dai co s& bing cach bd sung 15uM GABA trong 2 gidy.

Khi dugc thir nghiém trong thr nghiém néu trén, & ndéng d6 10pM, hop chét ¢6
cong thire (I) ¢o ty 1& we ché thu thé GABAA dudi 0,1% duoc do & ndng d6 cta hop chit
¢6 cong thire () bang 10uM.

Céc thtr nghiém cam Ung

Céc thtr nghiém sau la nhim xéc dinh dién thé ctia hop chét theo séng ché @é cam
ung enzym CYP3A4.

A. Panh gia in vitro dién thé cam tng CYP3A4 bang cach sir dung céc té bao gan
ctia nguoi da bao quan lanh

Muc dich cua thir nghiém té bao gan nguoi 13 nhiam xéc dinh dién thé cam tng ctia
hop chét c6 cong thire (I) bing cach do hoat tinh CYP3A4 sau 3 ngay xir ly té bao gan
chi bing moi trudong nudi ciy hodc méi truong nudi cdy chtira NCE v6i ndng do cao.

Theo muc dich ndy, cic té bao gan ngudi dd bdo quén lanh tir mot nguoi cho dugce
cdy vao dia di phu colagen c6 48 16 sao cho mét d nudi cdy cubi cing 13 0,2 x 10° té
ba0/15 (thé tich cubi mdi 18 14 0,25 mL). Sau dé, cac té bao dugc U trong mdi trudng nudi
cdy & nhiét do 37°C, d6 4m 95%, 5% CO, dé c4c té bao bam dinh vao. Sau 4 gid, moi
truong nudi cdy dugc thay thé bing 0,25 mL mdi trudong Williams E khong chira huyét
thanh d3 1am 4m so bd chtra 100 IU/mL penixilin, 100 pg/mL streptomyxin, 10 pg/mL
insulin, 2 mM L glutamin va 0,1 pM hydrocortison.

Ngay tiép theo, céc té bao duoc cho ding hop chét thir nghiém trong méi trudng
thir nghiém & ndng d6 1 pM (ndng d6 DMSO cubi bing 0,1%). Chat cam tmg dbi chimg
duong, rifampixin (10 pM) dugce 0 cung voi hop chit tht nghiém. Céc 18 ddi chimg am
dugc bao gém trong d6 hop chéit thtr nghiém dugc thay thé bing chit din dung moi
(0,1% DMSO trong mdi truong thir nghiém). MBOi hop chit thir nghiém duoc sit dung ba
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1in. Céc té bao dugc cho tiép xuc véi méi trudng nudi ciy trong 72 gioi trong d6 cu 24
gid lai thay moi trrong mot 1an.

DPé x4c dinh hoat tinh xuic tac, dung dich chira co chit do CYP3A4, midazolam
(ndng d6 cudi 2,5 pM) duoc didu ché trong méi trudng thir nghiém da 1am dm so bd. Két
thic giai doan tiép xtc 72 gid, moi truong dugce thay thé bang co chit do CYP3A4. Céc
té bao gan dugc 0 trong 30 phat. Mot phéan nho dugc loai bd khi két thuc giai doan 0 va
duge dua vao trong metanol chira chét chudn ndi voi thé tich trong dwong. Cac mau
dugc ly tim & tdc do 2500 vong/phiit & 4°C trong 20 phut. Mot phan nhé dich ndi duge
pha lodng bang nudc da khir ion va lugng 1-hydroxymidazolam dugc dinh lugng bing
cach st dung cac phuong phap chung LC MS/MS.

Céc t& bao gan dugc hoa tan trong 0,1M natri hydroxit & nhiét do trong phong va
ham luong protein trong mdi 16 dugc xéc dinh bang kit thir nghiém protein Pierce™ BCA
(Thermo Scientific) st dung albumin huyét thanh bod 1am chét chuin.

Phan tich s6 liéu

Mirc ting cam tng (muc tdng hoat tinh CYP) dugc tinh toan bing cach 1y ty 18
cua hoat tinh enzym do dugc ¢ cac té bao da xt 1y bing hop chat c6 cong thic (1), so véi
ty 1€ thu dugc & cac té bao gan ddi ching duge xir 1y bang chat din. Mitic ting cam ng
duoc tinh toan theo cach giéng nhu dbi ching dwong (Rifampixin). Sau do, kha ning
cam Ung cta hop chét c6 cong thirc (I) duge so sanh voi kha ndng cidm Ung cla
rifampixin bang cach tinh toan ty 1& clia muc ting cam Ung thu dugc & rifampixin so v6i
mirc ting cam ung thu dugc ¢ hop chét c6 cong thire (D).

Khi duogc thir nghiém trong thr nghiém cam tng CYP3A4 & ndéng dd 1uM theo
cac quy trinh néu trén, hop chét c6 cong thire (I) theo sang ché c6 mirc ting cam Ung it
nhét 14 thip hon so vé6i hop chat d6i ching duong (Rifampixin) 7 1in & ndng do bing
10pM.

Bing céach sir dung quy trinh néu trén, cac té bao duge cho sit dung hop chit thir
nghiém trong mdi treong thtr nghiém & ndng d6 nim trong khoang tir 0,03 dén 10 uM
(ndng d6 DMSO cubi cung bang 0,1%). Chét cam tmg ddi chuing duong, rifampixin dugce
U cing v&i hop chat thir nghiém & ndng d6 nam trong khoang tir 0,1 dén 30 pM.

Néu so sanh muc ting cadm (ng cao nhét thu duoc tir quy trinh néu trén, tirc 12 mutc
ting cam tng thu dugc & ndng dd hoa tan cao nhét (3 M) ciia hop chét c6 cong thirc (I)
theo séng ché va & ndng do 10 pM cua hop chét dbi chimg duong (Rifampixin), hop chét
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c6 cong thirc (I) c6 khd ning cam Ung thip hon so v&i hop chit dbi chung duong
(Rifampixin) 4 1an.
Thtr nghiém Azamulin

Céc té bao gan ngudi dd bao quan lanh (nhém gdm 20 ngudi cho, mé BSU tur
Celsis/IVT/Bioreclamation) dugc rd dong theo thong tin cia nha cung c4p. Kha ning
séng (ngoai trir xanh trypan) 1a cao hon 75%. Cac 1dn & so bd (250 uL huyén phu té bao
gan & mat do 2x10° té bao gan/mL) duoc tién hanh v6i mdi trudng William, chira 2 mM
glutamin va 15 mM Hepes, trong dia c6 48 15 & nhiét do +37°C, trong ti u (5% CO»),
trong didu kién khudy nhe (thiét bi khudy rung, Titramax 100, khoang 300 vong/phiit)
trong 30 phut. Sau khi 1 so b, bit dau G bang cach bd sung vao céac té bao gan, 250 pL
mdi trudng nudi cdy (xem thanh phdn néu trén) chira hop chit UCB (1uM) hodc
midazolam (ddi chimg duong) c6 hodc khdng cé azamulin (6 pM — chét e ché
CYP3A4/5 dic hiéu). Ndng do cudi ciia hop chit UCB va azamulin trong hdn hop G 13
0,5 pM va 3 pM, tuong tng. Huyén phu té bao duge lam ddng nhét lai bang cach hut
pipet ra-vao hai lan. Sau 0, 30, 60, 120, 180 va 240 phut 1, phan tmg dugc dimg bing
cach chuyén 50 pl hdn hop @ vao 18 thich hop tir dia ¢6 96 16 chira 50 pL axetonitril da
lam lanh trén dé véi ketoconazol 1 M 1am chét chudn néi. Trude mdi lan 14y miu, hdn
hop 1 té bao dwoc 1am ddng nhét lai bang cach hit béng pipet ra-vao hai lan.

Khi duoc @ v6i huyén phil té bao gan clia ngudi & cac ndng do khac nhau, do
thanh thai ndi (Clint) cta hop chit c6 cong thire (I) theo sang ché 1a bang 2,1 + 0,6
ul/phut/10° té bao.

Céc vi du sau minh hoa quy trinh diéu ché hop chit c6 cong thic (I) theo séng ché.

Vi du thuwe hién sang ché
Céc thuat ngit viét tit/cac tic nhan phan ung 13p lai
ACN: axetonitril
Dung dich nuéce mudi: Dung dich natri clorua chira nuéc bdo hoa
nBu: n-butyl
Bu: tert-butyl
DCM: Diclometan
DMAP: 4-Dimetylaminopyridin
DMEF: N, N-Dimetylformamit
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DMSO: Dimetylsulfoxit

ECaos50: ndng d6 ma tai d6 tao ra 20%/50% ctia dap ing tbi da
Erel: hidu qua tuong d6i

ES*: ion héa phun dién & ché d6 ion duong
Et: etyl

EtOH : etanol

Et,0: Dietyl ete

EtOAc: etyl axetat

h: gio

HPLC: Sic ky 1dng hiéu ning cao

HTRF: huynh quang phén gii theo thoi gian ddng nhét
LCMS: Phuong phép khdi phé sic ky 1éng
MeOH: Metanol

min.: phut

NCS: N-closucxinimit

NMR: Cong hudng tir hat nhan

{PrOH: isopropanol

rt: nhiét d§ phong

SFC: Sic ky 16ng siéu t&i han

TEA: Trietylamin

THEF: Tetrahydrofuran

TLC: Sic ky 16p moéng

cAMP: adenosinmonophosphat vong

Céc tén TUPAC dugc xé4c dinh bang Biovia Draw 16.1.

Cac phuong phap phan tich

22/36

Toan bd cac phan Gng st dung céc tdc nhan phan tng nhay véi khong khi hodc do

moéng hoac phan tich khdi phé.

22

4m duoc tién hanh trong mai trudng khi nito hodc argon st dung cac dung méi kho va dod
thiy tinh. Cac dung mdi va cac tdc nhan phan ung trén thi truong thudng duge st dung
ma khong can tinh ché thém, ké ca cac dung mdi khan néu thich hop (n6i chung 1a cic
san phim Sure-Seal™ do cong ty hoa chit Aldrich san xuét hodc AcroSeal™ do ACROS

Organics san xuat). N6i chung cdc phan tmg duoc tién hanh céc phén tich sic ky 16p
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Céac nguyén liéu tho cé thé duoc tinh ché bang sic ky pha thuong, sic ky pha dao
(axit hoac bazo), phan tach khong d6i xtng hodc tai két tinh.

Céc san phdm thudong duoc 1am kho trong chén khéng trudc khi tién hanh phan
tich 1an cudi va tién hanh thtr nghiém sinh hoc.

Toan bd phé) NMR thu duoc & 250 MHz, 300 MHz, 400 MHz hodc 500 MHz.

Céc hop chit duoc nghién ciru trong dung dich DMSO-ds, CDCls hodc MeOH-dy
& nhiét d6 tham do bing 300 K va & ndng dd bing 10 mg/mL. Thiét bi dwoc khoa tin hiéu
doteri cia DMSO-ds, CDCls hodc CD3OD. Pé chuyén dich héa hoc duge tinh bang ppm
viing truong thap tir viéc coi TMS (tetrametylsilan) 12 chét chuén ndi.

1. Quy trinh diéu ché hop chét trung gian c6 cong thirc (I)-axit 2-(3,5-diclo-1-

metyl-indazol-4-yl)axetic

S I
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1.1. Quy trinh didu ché hop chét trung gian (XIb) - 1-metyl-5-nitro-indazol

5-Nitro-1H-indazol (XIa) (3,00 kg, 18,4 mol) va DMF (30,0 L) duoc nap vao binh
ddy tron ba cb c6 dung tich 50L & 15-30°C. KOH (2,06 Kg, 36,7 mol) dugc bd sung mot
phan vao binh phan tmg & 0-5°C. Hon hep duge khudy & 0-50°C trong 1h. Sau d6, metyl
iodua (2,87 kg, 20,2 mol) dugc bd sung & 0-5°C va hdn hop duge khudy trong 3h & 15-
30°C. Hon hop phan tmg dugc bd sung vao nuée (30 L) & 0-10°C va hdn hop duge
khuéy trong 10 min sau d6 dugc loc. Banh loc dugc rira béng nude (5 L) va dugc lam
kho. Toan bd quy trinh ndy duoc tién hanh bén mé song song véi cung kich ¢&. Cac chat

rin thu duoc tr bdn mé duogc két hop lai véi nhau dé thu duogc 1-metyl-5-nitro-indazol
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(XIb) & dang chit rén mau nau (10,0 kg, 42,3 mol, do tinh khiét 75% (LC/MS), hiéu suét
57,5%) dugc st dung trong budc tiép theo ma khong can tinh ché thém.

'H NMR (400 MHz, CDCls) 6 8,65 (s, 1H), 8,21 (d,J = 9,17 Hz, 1 H), 8,13 (s, 1
H), 7,39 (d, 1 =9,17 Hz, 1 H), 4,08 (s, 3 H).

1.2. Quy trinh diéu ché hop chit trung gian (Xa) - tert-butyl 2-(1-metyl-5-nitro-
indazol-4-yl)axetat

t-BuOK (4,43 kg, 39,5 mol) va THF (30 L) dugc nap vao binh ddy tron ba cd co
dung tich 50L va hdn hop dugc lam lanh dén -45/-35°C trong mdi trudng khi nito va
khudy. Sau d6 1-Metyl-5-nitro-indazol (XIb) (3,50 kg, 19,7 mol) dugc bd sung thanh cac
phén & nhiét do -45/-35°C. Tert-butyl 2-cloaxetat (3,57 kg, 23,7 mol) dugc bd sung nho
giot & cing nhiét do va hdn hop duoc khudy & 1h. Hn hop dugc 1am dm dén 15-30°C va
khudy trong 5h. Phan tmg dugc dap tit bing cach bb sung dung dich amoni clorua bao
hoa (9 L) va nuéce (2 L) duge bd sung. Lép hiru co dwge tach ra va 16p nude duge chiét
bang etyl axetat (2 x 5 L). Céc pha hitu co dugc két hop lai, rira bang dung dich nuéc
mudi (2 L), 1am kho trén NaySOs, loc va ¢b trong chan khong. San phém thoé dugc tinh
ché bang cach tai két tinh véi etyl axetat (5 L). Toan b quy trinh dugc tién hanh trén 2
mé song song voi cung kich thude. Cac chét rén thu dugc tir hai mé nay duoc két hop lai
va dugc 1am kho cung nhau dé thu dugc tert-butyl 2-(1-metyl-5-nitro-indazol-4-yl)axetat
duéi dang chat rén mau vang (Xa) (5,30 kg, 17,7 mol, d9 tinh khiét 97,6% (LC/MS), hiéu
suit 44,9%).

'"H NMR (400 MHz, CDCI3) 3 8,18-8,20 (m, 2H), 7,37 (d, J = 9,21 Hz, 1 H), 4,27
(s,2 H), 4,14 (s, 3 H), 1,44 (s, 9 H).

1.3. Quy trinh diéu ché hop chét trung gian (Xb) - tert-butyl 2-(5-amino-1-metyl-
indazol-4-yl)axetat

Tert-butyl 2-(1-metyl-5-nitro-indazol-4-yl)axetat (Xa) (7,30 kg, 25,0 mol) va
MeOH (76 L) dugc nap vao binh phan Gmg. Argon duogc thdi vao va Pd/C (50%, 760 g)
duoc bd sung. Hydro dugc bd sung ba 1An va hdn hop dugc khudy & 50°C trong moi
truong khi hydro (50 psi) trong 3h. Hon hop phan tng dugc loc va chét rin dugc rira
bang MeOH (5 L). Hon hop dugc ¢d dé thu duoc tert-butyl 2-(5-amino-1-metyl-indazol-
4-yl)axetat (Xb) & dang ddu mau nau (6,50 kg, 23,9 mol, do tinh khiét 96,2% (LC/MS),

hiéu suit 95,4%) dugc st dung trong budce tiép theo ma khong cAn tinh ché thém.
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'"H NMR (400 MHz, CDCI3) & 7,72 (s, 1H), 7,27 (d, J= 8,80 Hz, 1 H), 6,91 (d, J=
8,80 Hz, 1 H), 4,60 (s, 2 H), 3,93 (s, 3 H), 3,68 (s, 2H), 1,38 (s, 9 H).

1.4. Quy trinh didu ché hop chét trung gian (Xc) - axit 2-(5-clo-1-metyl-indazol-4-
yl)axetic

Tert-butyl 2-(5-amino-1-metyl-indazol-4-yl)axetat (Xb) (2,00 kg, 7,65 mol) va
HCI dam diac (10,0 L, 12M) dugc nap vao binh ddy tron ba c¢d ¢6 dung tich 50 L va hdn
hop duge 1am lanh dén -10/-5°C va dugc khudy. Dung dich nuéc (5 L) chira natri nitrit
(686 g, 9,95 mol) duge bd sung nhé giot vao -10/-5°C va khudy trong 30 min. CuCl (833
g, 8,42 mol) va HCI ¢b (10,0 L, 12M) dugc nap vao binh ddy tron ba ¢b c6 dung tich 20
L va hdn hop duoc khudy trong 30 min & -10/-5°C, sau d6 duoc bd sung vao binh phan
ting khéc. Hdn hop dugc khudy & -10/-5°C trong 1h, sau d6 & 10-30°C trong 16h. Hén
hop phan ung dugc loc va chét rin dugc rira bang nudc. Toan bd quy trinh duge tién
hanh trén 3 mé song song véi cung kich thude. Céac chét rén thu dwogc tir ba mé dugc két
hop lai va dugce lam kho cung nhau dé thu duoc axit 2-(5-clo-1-metyl-indazol-4-yl)axetic
(Xc) duéi dang chét rin mau vang (4,00 kg, 16,3 mol, d6 tinh khiét 92% (LC/MS), hiéu
suét 71,3%) duogc st dung trong budc tiép theo ma khong can tinh ché thém.

1.5. Quy trinh diéu ché axit 2-(3,5-diclo-1-metyl-indazol-4-yl)axetic (II)

Axit 2-(5-clo-1-metyl-indazol-4-yl)axetic (Xc) (1,30 kg, 5,79 mol) va DMF (6,5
L) duoc nap vao binh day tron ba ¢d ¢6 dung tich 50 L & 20°C. N-closucxinimit (772 g,
5,79 mol) dugc bd sung ting phn & 20°C va hdn hop duge khudy & 20°C trong 2h. Hon
hop phan tng dugc rét vao nude (25 L) va loc. San pham tho dugc nghién nhé véi
isopropyl ete:etyl axetat (3:1) (7,0 L) & nhiét do 20°C trong 2h sau d6 duoc loc va duge
lam kh. Toan bd quy trinh duge tién hanh trén 3 mé song song vdi cung kich thude. Cac
chit rin thu dugc tir ba mé dugc két hop lai dé thu dugc axit 2-(3,5-diclo-1-metyl-
indazol-4-yl)axetic (IT) (2,1 kg, 7,9 mol, do tinh khiét 97,5% (LC/MS), hiéu suét 46%).

'H NMR (400 MHz, CDCl3) 8 12,67 (s, 1 H), 7,68 (d, J=9,05 Hz, 1 H), 7,53 (d, J
=9,05 Hz, 1 H), 4,20 (s, 2 H), 4,02 (s, 3 H).

2. Quy trinh didu ché hop chét c6 cong thic (1)

2-(3,5-diclo-1-metyl-indazol-4-y1)-1-[(1S,3R)-3-(hydroxymetyl)-5-(1-hydroxy-1-
metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-yl]etanon
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2.1. Quy trinh diéu ché hop chét trung gian (IX).

(2R)-2-amino-3-(2-bromophenyl)propan-1-ol - a6

Axit (2R)-2-amino-3-(2-bromophenyl)propanoic a5 (34,0 kg, 139 mol) va THF
(238 L) duoc nap vao binh phan ung. Natri borohydrua (15,6 kg, 413 mol) dugc bd sung
tlr tir & 20-30°C. Dung dich iot (35,3 kg, 139 mol) trong THF kho (20,0 L) duoc bd sung
tir tir & 0-10°C va hdn hop phan tng dugc khudy & 70°C trong 12h. Phan ng dugc dap
tit bang metanol (70,0 L) & 0°C va gia nhiét dén 80°C trong 30 phtt. Hon hop dugc lam
lanh, ¢6 trong chan khong va cdn dugc tai huyén phu trong NaOH (30,0 L, 2N), sau d6
dugc loc. Banh loc dugc lam khd trong chén khong dé thu dugc (2R)-2-amino-3-(2-
bromophenyl)propan-1-ol a6 & dang chét rin mau tring (31,0 kg, 135 mol, hiéu suét

96,7%) duoc sit dung trong budc tiép theo ma khong cAn tinh ché thém.
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'"H NMR (400 MHz, CDCl3) & 7,57 (d, J=7,7 Hz, 1H), 7,21 - 7,29 (m, 2H), 7,07 -
7,15 (m, 1H), 3,66 (dd, J= 10,5, 3,6 Hz, 1H), 3,41 (dd, J = 10,5, 7,2 Hz, 1H), 3,18 - 3,29
(m, 1H), 2,95 (dd, J = 13,5, 5,5 Hz, 1H), 2,70 (dd, J = 13,5, 8,2 Hz, 1H), 1,51 - 1,91 (m,
3H).

2.2. Quy trinh didu ché hop chét trung gian c6 cdng thirc (VIID).

(4R)-4-[(2-bromophenyl)metyljoxazolidin-2-on - a7

(2R)-2-amino-3-(2-bromophenyl)propan-1-ol a6 (31,0 kg, 135 mol) va diclometan
(220 L) duoc nap vao binh phan tmg. Triphosgen (13,9 kg, 47,1 mol) dugc bb sung &
nhiét do trong phong sau d6 N,N-diisopropyletylamin (39,1 kg, 303 mol) dugc bd sung tir
tr & 0-10°C. HOn hop phan tng dugc khudy & 0-10°C trong 1h sau d6 rta bing nudc
(50,0 L) hai ldn, 1am kho bing natri sulfat khan va loc dé thu dwoc (4R)-4-[(2-
bromophenyl)metyl]oxazolidin-2-on a7 & dang dung dich trong diclometan ma dugc su
dung truc tiép trong bude tiép theo.

2.3. bQuy trinh diéu ché hop chét trung gian (VII).

(10aR)-9-bromo-1,5,10,10a-tetrahydrooxazolo[3,4-b]isoquinolin-3-on a8

Dung dich chtta (4R)-4-[(2-bromophenyl)metylJoxazolidin-2-on a7 (135 mol)
trong diclometan (220 L) dugc nap vao binh phan ing va dugc lam lanh xudng 0-5°C.
Trimetylsilyl triflat (35,9 kg, 162 mol) va paraformaldehyt (13,3 kg, 148 mol) dugc bd
sung ¢ 0-5°C, sau do khudy trong 2h & 15-20°C. Nué6e (170 L) duge bd sung vao hdn
hop ma sau d6 duge chiét hai 1an bang diclometan (50,0 L). L6p hitu co lam kho bang
natri sulfat khan, loc va c6 trong chan khong. Hon hop chua ete diu mo:etyl axetat (1:1,
45,0 L) duoc bd sung va hdn hop duge khudy & nhiét do trong phong trong 6h va loc.
Chét rén duoc lam kho dé thu duge (10aR)-9-bromo-1,5,10,10a-tetrahydrooxazolo[3,4-
blisoquinolin-3-on a8 & dang chét rdn mau tréng nga (29,0 kg, hiéu suét 80,2%).

'H NMR (400 MHz, CDCls) & 7,45 - 7,52 (m, 1H), 7,08 - 7,14 (m, 2H), 4,83 (d, J
= 17,0 Hz, 1H), 4,62 (t, J = 8,4 Hz, 1H), 4,36 (d, J= 17,0 Hz, 1H), 4,21 (dd, J= 8,6, 4,9
Hz, 1H), 3,91 - 3,99 (m, 1H), 3,25 (dd, J=16,3, 4,2 Hz, 1H), 2,67 (dd, J= 16,1, 11,0 Hz,
1H).

2.4. Quy trinh diéu ché hop chét trung gian (VI)

2.4.1. [(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-ylJmetanol a9

Etanol (120 L) va nude (60,0 L) dugce trén trong binh phan tmg. (10aR)-9-bromo-
1,5,10,10a-tetrahydrooxazolo[3,4-b]isoquinolin-3-on a8 (29,7 kg, 111 mol) dugc bd sung
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sau d6 natri hydroxit (13,3 kg, 332 mol) duoc bd sung tir tir & 15-20°C. Hén hgp phan
tng dugc khudy & 90°C trong 2h sau d6 dugc lam ngudi xudng nhiét do phong. Nudc
(300 L) duoc bd sung vao hdn hgp ma duge ly tim. Banh ly tdm duoc lam kho trong 10
tudn hoan dé thu duogc [(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-ylJmetanol a9 &
dang chét ran mau tring (23,7 kg, hiéu suét 88,3%) duoc st dung trong budc tiép theo
ma khong cin tinh ché thém.

'H NMR (400 MHz, CDCls) & 7,37 - 7,47 (m, 1H), 6,95 - 7,08 (m, 2H), 4,00 -
4,10 (m, 2H), 3,85 (dd, J= 10,9, 3,7 Hz, 1H), 3,57 (dd, J = 10,9, 7,9 Hz, 1H), 3,06 (ddt, J
=11,3, 7,6, 4,1, 4,1 Hz, 1H), 2,79 (dd, J=17,1, 4,4 Hz, 1H), 2,40 (dd, J= 17,1, 10,9 Hz,
1H), 1,93 (br s, 2H).

242 [(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-yl]metoxy-tert-butyl-
dimetyl-silan al0

[(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-ylJmetanol a9 (23,7 kg, 97,8 mol)
va diclometan (240 L) duwoc nap vao binh phan Gng. DMAP (120 g, 0,98 mol) va
imidazol (13,3 kg, 196 mol) dugc bd sung. Tert-butyldimetylsilyl clorua (TBSCI) (17,7
kg, 117 mol) duoc bd sung tir tr & 15-20°C va hén hgp duoc khudy trong 12h.
Ammonium clorua (100 L) duoc bd sung vao hdn hgp. Pha hitu co dugce tach ra, rira bing
nude (50,0 L), lam khd béng natri sulfat khan, loc va c¢d trong chan khong dé thu duoc
[(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-ylJmetoxy-tert-butyl-dimetyl-silan al0 &
dang diu mau vang (37,6 kg, do tinh khiét 86%, hiéu suét 93%) dugc st dung trong budc
tiép theo ma khong can tinh ché thém.

'"H NMR (400 MHz, CDCl3) & 7,36 - 7,45 (m, 1H), 7,01 (d, J= 4,6 Hz, 1H), 4,01 -
4,13 (m, 2H), 3,84 (dd, J=9.9, 3,7 Hz, 1H), 3,64 (dd, J = 9.8, 7,2 Hz, 1H), 2,96 - 3,08
(m, 1H), 2,75 (dd, J= 17,0, 4,2 Hz, 1H), 2,44 (dd, J = 17,0, 10,8 Hz, 1H), 1,76 - 2,20 (m,
2H), 0,89 - 0,97 (m, 9H), 0,08 - 0,14 (m, 6H).

2.5. Quy trinh diéu ché hop chat trung gian (V).

[(3R)-5-bromo-3,4-dihydroisoquinolin-3-ylJmetoxy-tert-butyl-dimetyl-silan all

[(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-ylJmetoxy-tert-butyl-dimetyl-silan
al0 (3,42 kg, 8,31 mol) va THF (30,0 L) duoc nap vao binh phan tng. N-closucxinimit
(NCS) (1,17 kg, 8,73 mol) dugc bd sung tir tir & nhiét do trong phong va hdn hgp duoc
khudy & 25°C trong 30 min. Dung dich chita KOH (1,52 kg, 27,1 mol) trong metanol
khan (7,00 L) duoc bd sung tir tlr & nhiét do trong phong va phan tmg dugc khudy & 25°C
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trong 1h. Phan Ung dugc dap tit bang nuéc (10,0 L) va chiét bang ete ddu mé:etyl axetat
(1:2, 5,00 L). Lép hitu co dugc tach ra, rira bing dung dich nuée mudi (10,0 L), 1am kho
bang natri sulfat khan va loc. Toan bd quy trinh nay dugc tién hanh 10 mé song song véi
cung kich ¢& va 10 dich lgc phan tng dugc két hop lai va cb trong chan khong dé thu
duoc [(3R)-5-bromo-3,4-dihydroisoquinolin-3-yl]Jmetoxy-tert-butyl-dimetyl-silan all &
dang diu mau nau (28,0 kg, thd) dugc st dung trong budc tiép theo ma khong can tinh
ché thém.

'H NMR (400 MHz, CDCI3) & 8,24 (d, /= 2,6 Hz, 1H), 7,58 (dd, /= 7,8, 1,2 Hz,
1H), 7,12 - 7,25 (m, 2H), 4,03 (dd, J=9,5, 4,0 Hz, 1H), 3,67 - 3,77 (m, 2H), 3,07 (dd, J=
17,0, 6,2 Hz, 1H), 2,68 (dd, J = 17,1, 10,9 Hz, 1H), 0,88 - 0,91 (m, 9H), 0,07 (d, J=1,5
Hz, 6H).

2.6. Quy trinh diéu ché cac hop chat trung gian c6 cong thirc (IV)

2.6.1. [(1S,3R)-5-bromo-1-metyl-1,2,3,4-tetrahydroisoquinolin-3-ylJmetoxy-tert-
butyl-dimetyl-silan (IVa)

[(3R)-5-bromo-3,4-dihydroisoquinolin-3-ylJmetoxy-tert-butyl-dimetyl-silan ~ all
(3,10 kg, 8,75 mol) va THF (20,0 L) dugc nap vao binh phan ung. Hon hop duoc lam
lanh xudng 0°C va metylmagie clorua (3M, 11,6 L) dugc bd sung. Hon hop duogc khudy
& 20°C trong 12h. Phan tng dugc dap tit bing dung dich amoni clorua bdo hoa. Céc pha
duoc tach ra va 16p nudce duoc chiét hai 1an bang ete diu mo:etyl axetat (3:1, 5,00 L). Céc
pha hitu co két hop dugc rira bang dung dich nudc mudi (10,0 L), lam kho trén natri
sulfat khan va loc. Toan bd quy trinh dugc tién hanh trén 9 mé song song v6i cung kich
thuée va chin dich loc phan tng duge két hop va cd trong chan khong. Hdn hop thd duoc
tinh ché bing sic ky silicagel v6i ete dau mo:etyl axetat (10:1) dé thu duge [(1S,3R)-5-
bromo-1-metyl-1,2,3,4-tetrahydroisoquinolin-3-yl]Jmetoxy-tert-butyl-dimetyl-silan (IVa)
& dang diu mau nau (4,60 kg, do tinh khiét 99,7%, hiéu suat 15,7%).

'H NMR (400 MHz, DMSO-ds) 6 7,41 (dd, J=7,7, 0,9 Hz, 1H), 7,12 - 7,18 (m,
1H), 7,03 - 7,11 (m, 1H), 4,12 (q, J=6,8 Hz, 1H), 3,62 (d, J=5,7 Hz, 2H), 3,07 - 3,17 (m,
1H), 2,67 - 2,76 (m, 1H), 2,26 (dd, J=16,9, 10,0 Hz, 1H), 2,12 (br s, 1H), 1,32 (d, J=6,8
Hz, 3H), 0,84 - 0,93 (m, 9H), 0,07 (d, J=0,9 Hz, 6H).

2.6.2. tert-butyl (1S,3R)-5-bromo-3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-metyl-
3,4-dihydro-1H-isoquinolin-2-carboxylat (IVb)
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[(1S,3R)-5-bromo-1-metyl-1,2,3,4-tetrahydroisoquinolin-3-ylJmetoxy-tert-butyl-
dimetyl-silan (IVa) (1,85 kg, 4,99 mol) va diclometan (13,0 L) dugc nap vao binh phéan
tmg. N,N-diisopropyletylamin (1,94 kg, 14,9 mol) va di-tert-butyl dicarbonat (1,14 kg,
5,24 mol) dugc bd sung & nhiét d6 trong phong va hén hop dugce khudy trong 12h. Hén
hop phan tng dugc rira hai 13n bing dung dich amoni clorua bao hoa (10,0 L), 16p hitu co
duge 1am kho bing natri sulfat khan va loc. Quy trinh duge tién hanh trén 2 mé song
song véi cung kich thudce va hai dich loc phan ing dugc két hop va cd trong chan khong.
Hbn hop thé dwoc tinh ché bing sic ky silicagel v6i ete ddu mo : etyl axetat (30:1) dé thu
dugc tert-butyl  (1S,3R)-5-bromo-3-[[tert-butyl(dimetyl)silyl]Joxymetyl]-1-metyl-3,4-
dihydro-1H-isoquinolin-2-carboxylat (IVb) & dang ddu mau vang (4,00 kg, d¢ tinh khiét
99,5%, hiéu suét 85,2%).

"H NMR (400 MHz, DMSO-ds) & 7,50 (d, J= 7,9 Hz, 1H), 7,22 (br d, J= 6,7 Hz,
1H), 7,06 - 7,18 (m, 1H), 4,84 (br s, 1H), 4,12 (br s, 1H), 3,46 (br d, J = 15,4 Hz, 2H),
2,94 (br dd, J= 15,8, 5,2 Hz, 1H), 2,71 (br t, J = 9,5 Hz, 1H), 1,45 (s, 9 H), 1,28 (br s,
3H), 0,81 (s, 9H), -0,08 (s, 6H).

2.6.3. tert-butyl (1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-(1-hydroxy-1-
metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat (IVc)

Dung dich chtra tert-butyl (1S,3R)-5-bromo-3-[[tert-
butyl(dimetyl)silylJoxymetyl]-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat ~ (IVb)
(42,5 g, 90,3 mmol) trong THF khd (dung dich 0,5 M) va dung dich n-Butylithi trong
Hexan trén thi truong (dung dich 1,6 M) dugc bom lan lugt & 6,0 ml/phat (1,0 duong
lvong) va 2,46 mL/phtt (1,3 duong luong) va dugc tron trong microchip bing thiy tinh
dugc lam lanh & nhiét d6 -40°C. Dong chay hdn hop duge bom qua ving phan tng 1 cla
microchip (0,3 mL) va sau d6 dugc két hop véi dung dich chtra axeton kho (13,5 M)
duge bom & tde d6 6,0 mL/phat (27 dwong lwong). Dong thu dugce sau d6 duge cho di
qua vung phan tng 2 cua microchip (0,7 mL) & -40°C. Cudi cing, toan bd dong chay
thoat ra khoi binh phan ing dugc thu gom va dép t4t & nhiét do trong phong trong dung
dich bdo hoa chira amoni clorua chira nuge. Khi toan by dung dich cép duogc st dung hét,
s& thu dugce hon hop phan tng hai 16p. Lép nude duge tach ra khéi 16p hitu co, va sau d6
duoc chiét hai 1in bang etyl axetat. Cac 16p hitu co két hop duoc rira bang dung dich
nude mudi, 1am kho trén natri sulfat khan va cd trong chan khong. Déau méau vang duoc

tao ra (46,5 g) va dugc tinh ché biang sic ky SFC trén cot GreenSep Nitro (10p, 5x22,3
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sir dung CO» 98 %/chét giai hdp EtOH 2%). Dung mdi dugc loai b trong chan khong dé
thu duge chit rin mau tring, tert-butyl (18,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-
(1-hydroxy-1-metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat (IVc) (25 g,
56 mmol, hiéu suit 62%).

Pic co ban UPLC MS 1 & 3,83 min (ES+): 350 (M-Boc+H)*, 332 (M-Boc-
H,O0+H)", d¢ tinh khiét 100%.

'"H NMR (400 MHz, DMSO-ds) 6 7,44 (d, J = 7,9 Hz, 1H), 7,19 (dt, J = 8,1, 5,2
Hz, 1H), 7,09 (t, J = 9,0 Hz, 1H), 4,99 (s, 1H), 4,87 (dq, J = 13,4, 6,4 Hz, 1H), 4,11 (s,
1H), 3,96 (t, ] = 14,9 Hz, 1H), 3,48 (dd, J = 9.4, 4,1 Hz, 1H), 2,98 (dd, J = 16,5, 5,0 Hz,
1H), 2,89 (t, T = 9,6 Hz, 1H), 1,65 (s, 3H), 1,58 (s, 3H), 1,55 (d, J = 2,5 Hz, 9H), 1,34
(dd, = 20,5, 6,6 Hz, 3H), 0,90 (s, 9H), 0,08 (d, J = 7,2 Hz, 3H), -0,00 (s, 3H).

2.7. Quy trinh diéu ché hop chét trung gian (III) 2-[(1S,3R)-3-(hydroxymetyl)-1-
metyl-1,2,3,4-tetrahydroisoquinolin-2-ium-5-yl]propan-2-ol clorua

2.7.1.  tert-butyl-dimetyl-[[(1S,3R)-1-metyl-5-(1-metyl-1-trimetylsilyloxy-etyl)-
1,2,3,4-tetrahydroisoquinolin-3-ylJmetoxy]silan- al5

Tert-butyl  (1S,3R)-3-[[tert-butyl(dimetyl)silyl]oxymetyl]-5-(1-hydroxy-1-metyl-
etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat (Ivc) (148 g, do tinh khiét 87%,
287 mmol) dugc hoa tan trong 1000 mL diclometan va duge chuyén vao binh phan ting
thanh kép c6 dung tich 2 lit. 2,6-Lutidin (100 mL, 860 mmol) dugc bd sung va nhiét do
16p 40 dugce dé & nhiét do -2°C. Trimetylsilyl triflometansulfonat (154 g, 129 mL, 692
mmol) dugce bd sung trong 40 phit thong qua phéu bd sung. Hai gior sau khi bat dau bd
sung, phan tmg duoc dap tit bing cach bd sung 650 mL dung dich nu6e axit xitric (1M)
va nhiét d6 cua hdn hop dwoc dua trd lai 20°C. Mot gio sau khi bt ddu dap tit phan tng,
céc 16p duge tach ra. Lop hitu co duoc rira hai 14n bang 350 mL dung dich nuéc axit
xitric (1M). Lép hitu co duge khudy véi 750 mL dung dich nuéc natri carbonat (10%
khéi lwong/khdi luong) trong 10 phut trude khi phan tach céc 16p. Lop hitu co duge 1am
kho trén natri sulfat khan. Lép hitu co sau d6 dugce loc va dich loc dugc c6 trong chin
khong & 40°C thu dugc diu mau vang (128 g) cua tert-butyl-dimetyl-[[(1S,3R)-1-metyl-
5-(1-metyl-1-trimetylsilyloxy-etyl)-1,2,3,4-tetrahydroisoquinolin-3-yljmetoxy]silan al5
duogc st dung trong budce tiép theo ma khong can tinh ché thém.

"H NMR (400 MHz, CDCl3) & 7,19 (d, J = 7,7 Hz, 1H), 7,07 (t, ] = 7,7 Hz, 1H),
7,00 (d,J=7,6 Hz, 1H), 4,24 (q, J = 6,8 Hz, 1H), 3,75 (dd, ] = 9,7, 4,4 Hz, 1H), 3,60 (dd,
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J=9,7,7,0 Hz, 1H), 3,54 (dd, J = 16,3, 3,5 Hz, 1H), 3,15 (ddt, J = 10,9, 7.4, 4,0 Hz, 1H),
2,52 (dd, T= 16,3, 10,9 Hz, 1H), 1,66 (d, J = 14,6 Hz, 6H), 1,52 — 1,43 (m, 3H), 0,92 (q, J
= 1,2 Hz, 9H), 0,14 (q, J = 1,2 Hz, 2H), 0,09 (d, J = 1,1 Hz, 6H), 0,00 (q, J = 1,2, 0,8 Hz,
9H).

2.72. Hop chit trung gian 2-[(1S,3R)-3-(hydroxymetyl)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-2-ium-5-yl]propan-2-ol clorua (III)

Trong binh d4y tron ba ¢b duge 18p thanh khudy tir, tert-butyl-dimetyl-[[(1S,3R)-
1-metyl-5-(1-metyl-1-trimetylsilyloxy-etyl)-1,2,3,4-tetrahydroisoquinolin-3-
yllmetoxy]silan al5 (20,0 g, 47,4 mmol) dugc hoa tan trong 220 mL isopropanol. Bb
sung 42,3 mL axit clohydric trong iso-propanol (5-6 M, gin 5 duong lugng) duogc bd
sung vao dung dich nay. 45 phut sau khi bd sung axit clohydric, 100 mg mam ciia san
phAdm mong mubn dugc dua vao. Sau 7 gid & nhiét d trong phong, hon hgp phan tng
duogc loc qua bd loc théu két béng thiy tinh. Banh loc dugc rira b@fmg 40 mL isopropanol
va dugce lam kho trong chin khéng ¢ nhiét do trong phong qua dém. 11,1 g 2-[(1S,3R)-3-
(hydroxymetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-2-ium-5-yl]propan-2-ol clorua
(I1) duogc tao ra & dang chét ran mau hoi hong. Hiéu suét sau hai budc khir bao vé 1a
91%.

"H NMR (400 MHz, CD30D) & 7,46 (dd, J = 7,8, 1,3 Hz, 1H), 7,28 (t, ] = 7,8 Hz,
1H), 7,21 (dd, J = 7.8, 1,3 Hz, 1H), 4,63 (q, J = 6,9 Hz, 1H), 3,97 (dd, J = 11,7, 3,8 Hz,
1H), 3,88 (dd, J = 17,2, 4,3 Hz, 1H), 3,78 (dd, ] = 11,8, 6,1 Hz, 1H), 3,66 — 3,56 (m, 1H),
3,14 (dd, J = 17,2, 11,4 Hz, 1H), 1,73 (d, J = 6,8 Hz, 3H), 1,64 (d, J = 4,8 Hz, 6H). Cac
proton OH va NH khong duoc theo doi.

2.8. Quy trinh diéu ché hop chét c6 cong thirc (I).

2-(3,5-diclo-1-metyl-indazol-4-yl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(1-hydroxy-1-
metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-yl]etanon

Trong binh phan ing Easymax 100 mL duoc trang bi thanh khudy tir, axit 2-(3,5-
diclo-1-metyl-indazol-4-yl)axetic (II) (4,00 g, 15,4 mmol), 2-[(1S,3R)-3-(hydroxymetyl)-
1-metyl-1,2,3,4-tetrahydroisoquinolin-2-ium-5-yl]propan-2-ol clorua (III) (4,46 g, 16,4
mmol) va 48 mL DMF duogc nap vao. Huyén phu duoc khudy & nhiét d6 20°C va sau d6
duoc 1am lanh bang cach dé nhiét do vo binh dén -2°C. Mot khi nhiét do ctia hdn hop &
dudi 3°C, N,N-diisopropyletylamin (9,5 mL, 54 mmol) dugc bd sung. (2-(1H-
benzotriazol-1-yl)-1,1,3,3-tetrametyluronium hexaflophosphat (6,4 g, 17 mmol) dugc bd
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sung 1am bén phén trong 1 gid. Hdn hop dugc khudy trong 1 gid 45 trudc khi dat nhiét
d6 vo binh & 15°C. 16 mL nuéce sau d6 dugc bd sung trong khoang mot vai phit. 15 phit
sau do, 30 mg san phdm rin duoc bd sung & dang cac hat mdm dé bit dau két tinh. Nhiét
dd vo binh dugc dé & 20°C. Ba muoi phut sau, 16 mL nuéce duge ) sung trong 17 phut.
Tién hanh khudy huyén phu trong 2 h 15 & 20°C truée khi duoc loc trén bo loc thity tinh
théu két. Banh loc dugc rira bang hai phan ciia 20 mL nudc va sau d6 duge lam kho &
50°C qua dém trong chin khong thu dugce 6,03 g 2-(3,5-diclo-1-metyl-indazol-4-yl)-1-
[(1S,3R)-3-(hydroxymetyl)-5-(1-hydroxy-1-metyl-etyl)-1-metyl-3,4-dihydro-1H-
isoquinolin-2-yl]etanon (I) (nguyén liéu tho).

Tién hanh tai két tinh trén 5,00 g nguyén liéu tho thu dugc béng cach trude hét tao
huyén phu trong 50 mL axetonitril. Nhiét d6 v6 binh dwgc dé dén 70°C. Mot khi chét rin
da hoa tan va nhiét d6 khéi dat dén 66°C, 720 pl nu6e duge bd sung. Nhiét do khbi sau
d6 duge lam ngudi xudng 59°C va 125 mg san phdm rin dugc bd sung dudi dang nguyén
liéu tao mam. Sau d6 nhiét d6 khéi dugce giam xudng 55°C trong 25 phit & giai doan nay
qué trinh két tinh s& x4y ra. Nhiét d6 vé binh sau d6 duoc gidm trong hai gio tir 58°C
xudng con 20°C. Sau 50 phuat, huyén phit duge loc va banh loc dugce rira bing 7,5 mL
axetonitril. Sau d6, banh loc dugc lam kho trong chan khong & nhiét do 45°C qua dém va
2 gio & 50°C thu duoc 4,04 g 2-(3,5-diclo-1-metyl-indazol-4-yl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(1-hydroxy-1-metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-
yl]etanon (I) du6i dang bot mau tring nga (dang hydrat) hidu suat = 64%.

"H NMR (400 MHz, DMSO-ds) 8 7,65 (dd, J = 9,0, 2,2 Hz, 1H), 7,52 (dd, J = 9,0,
2,1 Hz, 1H), 7,37 (ddd, J = 19,6, 7,6, 1,7 Hz, 1H), 7,25 — 7,03 (m, 2H), 5,30 (q, J = 6,5
Hz, 0,3H), 5,16 — 4,99 (m, 1,7H), 4,99 — 4,84 (m, 0,7H), 4,63 — 4,30 (m, 3,3H), 4,17 -
3,93 (m, 4H), 3,28 (dt, J = 10,5, 5,1 Hz, 1,3H), 3,10 — 2,85 (m, 1,7H), 1,56 (dd, J = 13,2,
6,9 Hz, 6,7H), 1,24 (d, J = 6,5 Hz, 2,3H).
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YEU CAU BAO HO

1. Hop chét 2-(3,5-diclo-1-metyl-indazol-4-yl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(1-
hydroxy-1-metyl-etyl)-I-metyl-3,4-dihydro-1H-isoquinolin-2-yl]etanon cé cong thirc (I),

hodc mudi duge dung cia no,

M.

2. Hop chit ¢o cong thire (I) theo diém 1, trong d6 hop chét nay 1a & dang monohydrat,

3. Dugc phdm chira hop chét ¢6 cong thirc (I) nhu dugc néu trong diém 1, hodc mudi

dugc dung ctia n6, két hgp véi chat mang dugc dung.

4. Quy trinh didu ché hop chét c6 cong thire (I),

trong do quy trinh nay bao gém buéc cho hop chit trung gian ¢6 cong thirc (IT) phan (mg

v61 hop chét trung gian ¢6 cong thire (111)

cl
N o)
-—--—N, ~= OH
HCI. HN
HO

O’_"/,l
T .

Cl
0 ()

véi su hién dién cta chat lién két, khi ¢é mét bazo.
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5. Quy trinh diéu ché hop chat c6 cong thie (1) theo diém 4, trong dé hop chat ¢c6 cong

thirc (I1) dugc didu ché bang quy tinh bao gdm céc bude sau:

(i) cho hop chat trung gian c6 cong thirc (XIa) phan (mg v&i metyl iodua, khi

c¢6 mat bazo, dé thu duge hop chét trung gian c6 cong thirc (XIb)

O2N 02N
\ \
o — O
N N
H \

(Xa) (Xib)

(ii) cho hop chit trung gian ¢6 cong thire (XIb) thu dugce & budce (i) phan ing
vol tert-butyl 2-cloaxetat, khi c6 mit bazo, dé thu duoc hop chét trung gian co
cong thirc (Xa)

0
o >LO
ZN\CE\\/N . O,N N
N\ N\/
(Ab) (Xa) :
(iii) khtr hop chét trung gian c6 cong thirc (Xa) bang cach hydro héa cé xic

tac Pd/C dé thu duoc hop chat trung gian c6 cong thie chung (Xb)

> >

/N —_— \/N
N N
\ \
(Xa) ()

(iv) tién hanh xa phong hoa va phan ting Sandmeyer ctia hop chat trung gian
¢6 cong thirc (Xb) khi ¢6 mat natri nitrit, axit manh va dong clorua (11) dé thu

duoc hop chat trung gian c6 cong thirc (Xc)

H,N o N
\ N —_— /N
N/ N
\ \
0%) o) L va

(v) clo hoa hop chét trung gian c6 cong thuce (Xc) bang N-clo-sucxinimit dé

thu duoc hop chat trung gian c6 cong thic (I1)
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6. Quy trinh theo diém 4, trong d6 chit lién két 1a 2-(1H-benzotriazol-1-y1)-1,1,3,3-

tetrametyluronium hexaflophosphat va bazo la N,N-diisopropyletylamin.

7. Quy trinh theo diém 4, trong dé quy trinh nay con bao gdm budc tai két tinh bd sung

dé thu duge dang hydrat cia hop chét c6 cong thire ().

8. Quy trinh theo diém 5, trong d6 bazo trong bude (i) 1a kali hydroxit.
9. Quy trinh theo diém 5, trong do6 bazo trong bude (ii) 1a kali tert-butyl oxit.

10. Quy trinh theo diém 5, trong dé axit manh trong budc (iv) la hydro clorua.

11. Hop chit ¢6 cong thirc (I1),

12. Hop chét ¢6 cong thuc (11D),

Cl
(1

HCI. HN
HO

o—,
Q.

(1
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