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Linh vue k§ thuit dwoc dé cip

Sang ché d& cap dén din xuit tetrahydroisoquinolin ding trong diéu tri. Cu thé
1a séng ché dé cép dén din xuét tetrahydroisoquinolin dugc thé c6 hoat tinh dugc
dung. Hop chit nay hoat déng nhu mét chat diéu bién hoat tinh dwong tinh v6i D1 va

do d6 c6 loi lam duoc chit dé diéu tri bénh c6 lién quan dén cac thyu thé D1.

Tinh trang k§ thuit ciia sang ché
Monoamin dopamin hoat dong théng qua hai ho GPCR dé diéu bién chirc nang
vin dong, co ché khen thudng, qué trinh nhén thirc va céc chirc nang sinh ly khac. Cu
thé 13, dopamin hoat dong dua trén céc noron thong qua cic thu thé gidng D1, bao
gbém dopamin D1 va D5, ma cha yéu lién két v6i protein G Gs va nh& d6 kich thich su
téng hop cAMP, c4c thu thé gidng D2, ma bao gbm D2, D3 va D4, ma gén két vdi cac
protein G Gi/q va lam giam su tbng hop cAMP. Céc thu thé nay dugc biéu hién rong
rdi & cac ving khéac nhau trén ndo. Cu thé 13, cc thu thé D1 tham gia vao nhiéu chirc
ning sinh Iy va cac qué trinh hanh vi. Céc thu thé D1, vi du, c6 lién quan dén d6 mém
déo ctia khép than kinh, chtrc ning nhan thirc va cac chirc ning van dong hudng dich,
c4c thu thé nay ciing tham gia vao cac qua trinh khen thuéng. Do chiing c6 vai tro
trong mot s& qua trinh sinh ly/than kinh, cac thu thé D1 c6 lién quan dén nhiéu rdi loan
bao gdm céc tridu ching tiéu cuc va nhén thirc & bénh tim than phan liét, suy giam
nhén thirc ¢6 lién quan dén liéu phap chdng loan than c¢b dién, hdi ching xung dong,
rdi loan ting dong giam cha ¥ (ADHD), bénh Parkinson va cac rdi loan van dong c6
lién quan, rdi loan truong luc, bénh Huntington, ching sa sut tri tu¢ kém thé Lewy,
bénh Alzheimer, chimg suy giam nhan thirc ¢6 lién quan dén tudi, suy giam nhén thic
nhe (mild cognitive impairment-MCI), rbi loan gidc ngt do 1& thudc thude, chiing lanh
dam.
| D3 dugce ching minh 1a khé phat trién cac phan tir nho 6 sinh kha dung qua
duong miéng nhim vao céc thy thé D1. Céc chat chi van D1 duge phét trién cho dén

nay thuong duoc dic trung bdi mot gbe catechol va do d6 viée str dung chiing trong
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lam sang bi gidi han & cac li€u phap diéu tri xam l4n. Viéc dat dugc tinh chon loc du
cling 12 thach thirc do mirc twong ddng cao & vi tri gin két phdi tir gitta céc typ phu cta
thu thé dopamin (vi du, dopamin D1 va D5). Ngoai ra, cac chit chil van D1 c6 lién
quan dén cac cac tic dung phu giéi han tiém 4n bao gdm nhung khong chi gidi han &
chung rdi loan van dong va ching giam huyét ap.

Do d6, van con nhu cdu vé viée tao ra céc chit m&i ma c6 thé diéu bién cac thu
thé D1.

Van cdn nhidu su quan tdm trong vi¢c xac dinh céc chét diéu bién hoat tinh cta
GPCR, vira lam céc cong cu dé hidu duoc cac co ché cua thu thé vira lam cac chét diéu
tri tiém nang. Cac GPCR dai dién cho ho 16n nhét ctia cac thu thé trén bé mit té bao va
mot sb lugng 16n thube ban trén thi truong truc tiép hoat hoa hoic phong bé cac con
dudng truyén tin hidu qua trung gian céc thu thé nay. Tuy nhién, mdt vai GPCR (vi dy,
cac thu thé peptit), dd duge ching minh 1a thach thuc khi phat trién cac phan tr nhod
hodc dé dat dugce di do chon loc do mirc tuong df‘)ng cao & vi tri gén két véi phéi t
gitta céc typ phu (vi du, dopamin D1 va DS hodc D2 va D3). Do do, nhiéu nghién ctu
thudc da chuyén sang viéc xac dinh cc phan tr nho ma nhdm vao céc vj tri khac biét
v6i chit chi van ty nhién ddng 1ap thé. Cac phéi tir ma gin két v6i cac vi tri nay s&
gdy ra su thay d6i ciu hinh & GPCR nho d6 diéu bién hoat tinh chirc nang cta thy thé.
Céc phéi tir chuyén hoat tinh c6 pham vi hoat tinh da dang bao gbm kha ning lam cho
¢6 tiém ning (chét diéu bién hoat tinh dwong, PAM) hogc lam suy giam (chét diéu
bién hoat tinh &m, NAM) céc tac dung ctia phéi tir noi sinh, bing cach tac dong dén ai
lue va/hodc hiéu qua. Ciing nhu tinh chon loc typ phu, cac chét diéu bién hoat tinh c6
thé ¢6 céc loi thé tiém ning khéac tir quan diém kham pha dugc chét nhu khong tac
dung truc tiép hodc hidu qua thuc sy; chi ting cudng tac dung cua chit din truyén
nguyén thé tai vi tri va khi né dugc giai phong; xu hudéng gay khir nhay giam khi tiép
xtic 6n dinh v&i chit cha vén ciing nhu 12 xu huéng gay ra céac tdc dung phu c6 lién
quan dén dich giam.

Céc hop chit theo séng ché 1am ting cudng tic dung cla cic chét cha van D1
hoic ctia phdi tir ndi sinh trén cac thy thé D1 thong qua co ché chuyén hoat tinh, va do

d6 12 chit didu bién hoat tinh duong tinh véi D1 (D1 PAM).
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Hop chét theo sang ché, ma 13 D1 PAM, do d6 s& c6 loi trong diéu tri va/hosic
phong ngira cac bénh hodc rdi loan ma lién quan dén céac thu thé D1. C4c bénh nhu vay
bao gdm céc d4u hidu v& nhén thtc va ti€u cuc & bénh tim than phan liét, suy giam
nhin thic ¢6 li€én quan dén litu phap dung thubc an than, suy gidm nhén thuc nhe
(Mild cognitive impairment-MCI), bdc hoa, rdi loan ting ddng gidm tdp trung
(Attention-Deficit Hyperactivity Disorder-ADHD), bénh Parkinson va cac rdi loan van
dong khac, 161 loan truong luc, ching sa sut tri tué Parkinson, bénh Huntington, ching
sa sut tri tué kém thé Lewy, bénh Alzheimer, ching 1€ thudc thudc, rdi loan giéc ngu,
bénh lanh cam, tén thuong tiy sdng hogc dau do bénh than kinh.

Cong bb don quéc té s6 WO 2013/051869 Al md ta cac dan xuét 3,4-dihydro-
1H-isoquinolin-2-yl nhét dinh ma 1a cac chat d6i khang NK2.

Cong bb don quéc $# sé WO2008/109336 Al md ta cdc hop chit
tetrahydroisoquinolin nhit dinh ma 1a céc chét didu bién ciia cac thu thé histamin H3.

Cong b don qubc té sé W02014/193781 Al md ta céc din xudt 3.4-
dihydroisoquinolin-2(1H)-yl nht dinh hitu dung dé diéu tri chimg suy giam nhan thic
c6 lién quan dén bénh Parkinson hodc bénh tdm than phan liét.

Cong bd don quéc € sb WO02016/055479 mo ti cdc din xuat 3.4-
dihydroisoquinolin-2(1H)-yl dugc thé va cac chét tuong tu clia chung ma co thé hitu
dung dé diéu tri cac bénh c6 lién quan dén cac thu thé D1.

Cong bb don qudc té s6 W02019/204418 md ta cac din xudt pyrazo-
tetrahydroisoquinolin nhét dinh ma 13 cac chat diéu bién hoat tinh duong tinh véi D1
va ¢6 thé 13 hiru dung dé diéu tri bénh Parkinson va céac 161 loan van dong khéc, bénh
Alzheimer, bénh tam than phan li¢t, va r6i loan ting dong gidm tdp trung
(Attentiondeficit hyperactivity disorder-ADHD).

Tuy nhién, vin con nhu cdu phat trién cac chét didu bién hoat tinh duong tinh
v6i D1 hi¢u qua két hop duge ca cac dac tinh duge luc hoc va duge dong hoc c6 loi
ddng thoi 1am giam cac tac dung phu truyén thdng di kém véi cac phuong phap didu
tri ¢6 li€én quan dén cac chit cha van D1 chon loc, nhu vi du céc r6i loan van dong

hodc r6i loan nhan thirc.

Ban chit ky thuit clia sing ché
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Sang ché dé cap dén hop chét 2-[3,5-diclo-2-(hydroxymetyl)-4-pyridyl]-1-[5-
[2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-isoquinolin-2-yl]etenon c6
cong thire (1),

OH Cl

HO

hodc mubi dugc dung cua no.

Hop chit theo sang ché duoc boc 16 trong pham vi chung cua cong bb don québc
t& s W02016/055479. Tuy nhién, tai liéu nay khong boc 16 riéng hop chat c6 cong
thirc (I) nhu dugce bdc 19 trén day, hodc mudi dugce dung ctia no.

Séang ché ciing @& cap dén hop chét ¢6 cong thirc (I) nhu néu trén hodc mudi
dugce dung ciia nd, dung dé diéu tri.

Theo mdt khia canh khéc, sing ché ciing dé cap dén hop chat co cong thirc (1)
nhu néu trén, hodc mubi dugc dung ctia nd, ding dé diéu tri vid/hoic phong ngira bénh
va/hoic rbi loan c6 lién quan dén céc thu thé D1.

Theo mdt khia canh khéc, sang ché d& cép dén hop chét c6 cong thic (I) nhu
néu trén, hodc mudi duge dung ctia n6, dung dé diéu tri va/hodc phong nglra céc triéu
chimg tiéu cuc va nhén thirc & bénh tdm than phan liét, suy giam nhén thic c¢é lién
quan dén liéu phap st dung thudc an than, suy giam nhan thic nhe (MCI), hoi ching
xung dong, ri loan ting dong gidm chi y (Attention-Defficit Hyperactivity Disorder-
ADHD), bénh Parkinson va r6i loan van dong khéc, rdi loan truong luc, chimg mét tri
do Parkinson, bénh Huntington, ching sa sut tri tu¢ kém thé Lewy, bénh Alzheimer,
ching 1€ thudce thudc, rdi loan gidc ngli, chimg 1anh dam, chén thuong cot séng hodc
dau do bénh than kinh.

Theo mdt phuong an cu thé ctia khia canh nay, sang ché d& cap dén hop chit c6

cdng thire (I) nhu néu trén, hodc mudi dugc dung cua n6 dé diéu tri bénh Parkinson va
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cac rbi loan van dong khac, bénh Alzheimer, hodc hodc cac tri¢u chung ti€u cuc va
nhén thirc & bénh tAm than phén liét.

Do d6, theo mot khia canh cu thé, sang ché dé cap dén hop chét c6 cong thic
(I), nhu néu trén, hodc mudi dugc dung ctia n6, dung dé diéu tri bénh Parkinson va céc
rbi loan véan dong khac.

Theo mdt khia canh khéac, séng ché d cap dén viéc st dung hop chit co cong
thirc (I) nhu néu trén, hodc mudi dugc dung cua no, dé san xuit thudc hitu dung dé
didu tri va/hodc phong nglra bénh va/hodc r6i loan ¢6 lién quan dén céc thu thé D1.

Theo mot khia canh khac, sang ché d& cip dén viéc sir dung hop chat c6 cong
thirc (I) nhu néu trén, hodc mudi duge dung cia no, dé san xudt thudc hitu dung dé
diéu tri va/hodc phong nglra céc triéu chung tiéu cuc va nhén thirc & bénh tim than
phén liét, suy gidm nhén thic c6 lién quan dén liéu phap st dung thudc an than, suy
giam nhén thttc nhe (MCI), hdi chung xung dong, rdi loan ting dong gidm chu y
(ADHD), bénh Parkinson va r6i loan van dong khac, r6i loan truong luc, ching mAt tri
do Parkinson, bénh Huntington, chiing sa sut tri tu¢ kém thé Lewy, bénh Alzheimer,
ching 1€ thudc thudc, rbi loan giéc ngu, ching lanh dam, chén thwong c6t séng hoic
dau do bénh than kinh.

Theo mét phuong 4n cu thé ctia khia canh ndy, séng ché dé cap dén viéc st
dung hop chét c6 cong thirc (T) nhur néu trén, hodc mubi dugce dung cia nd dé san xuét
thube hiru dung dé didu tri bénh Parkinson va céc rdi loan van dong khac, bénh
Alzheimer, hodc céc tri¢u chung ti€u cyc va nhan thirc & bénh tam than phan liét.

Theo mot khia canh cu thé, séng ché dé xuét viéc st dung hop chét c6 cong
thic (I), nhu néu trén, hodc mudi dugc dung cua no, dé san xuét thube hitu dung dé
diéu tri bénh Parkinson va céc rdi loan vén dong khac.

Sang ché ciing d& cap dén phuong phap didu tri va/hodic phong nglra céac rdi
loan ma duoc chi dinh st dung chat diéu bién hoat tinh duorng tinh D1, ma bao gém
cho bénh nhan cin diéu tri st dung mot lugng hitu hiéu cua hgp chét ¢6 cong thuc (I)
nhu néu trén, hoic mudi duge dung cua no.

Theo mdt khia canh khac, sang ché dé cap dén phuong phap diéu tri va/hoic
phong ngtra céc triéu chting tiéu cuc va nhan thirc & bénh tam than phan liét, suy giam

nhén thirc ¢6 lién quan dén lidu phap dung thudc an thin, suy gidm nhén thirc nhe
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(MCI), bbc hoa, rbi loan ting dong giam tap trung (ADHD), bénh Parkinson va céc rdi
loan van dong khac, i loan truong lyc, ching sa st tri tué Parkinson, bénh
Huntington, ching sa stt tri tué kém thé Lewy, bénh Alzheimer, ching 1é thudc thude,
r6i loan giéc ngu, bénh 1anh cam, ton thuong tay séng hodc dau do bénh than kinh, ma
bao gdm cho bénh nhén cin diéu tri sir dung mot lwgng hiru hiéu ctia hop chét c6 cong
thirc (I) nhu néu trén, hodc mudi duge dung cua no.

Theo mot phuong 4n cu thé cia khia canh nay, sang ché dé cap dén phuong
phéap didu tri bénh Parkinson va céc rbi loan van dong khéac, bénh Alzheimer, hodc céc
triéu ching ti€u cuc va nhén thic & bénh tdm than phan liét, ma bao g61n cho bénh
nhan cin diu trj st dung mot lugng hitu hiéu cua hgp chit c¢6 cong thie (I) nhu néu
trén, hodc mudi duge dung cuia no.

Theo mét khia canh cu thé, séng ché dé cap dén phuong phép didu tri bénh
Parkinson va céc r6i loan van dong khac, ma bao gém cho bénh nhan can diéu tri st
dung mdt lwong hitu hiéu cua hgp chét c6 cong thtc (I) nhu néu trén, hodc mudi dugc

dung cua no.

MO ta chi tiét sang ché

Dé str dung trong dugc phim, cac mubdi ctia hop chét ¢ cong thire (1) phai 1a
cac mudi duge dung. Tuy nhién, céc mubi khac, c¢6 thé hitu dung dé diéu ché hop chét
¢6 cong thirc (I) hodc cac mudi duge dung ctia nd. Cic nguyén tdc chuan dé chon loc
va didu ché cac mubi duoc dung nay dugc mo ta, vi duy, trong tai li¢u Handbook of
Pharmaceutical Salts: Properties, Selection va Use, ed. P.H. Stahl & C.G. Wermuth,
Wiley-VCH, 2002. Cac mudi duge dung thich hgp ctia hop chét c6 cong thic (I) bao
gbm cac mudi cong axit ma c6 thé dugc tao thanh bing cach tron dung dich cua hop
chét ¢6 cong thire (I) v6i dung dich ctia mot axit duge dung ching han.

Can hiéu ring mdi nguyén tir riéng 1& c6 mit trong cdng thire (1), hodc trong
cong thirc dugc mo ta sau day, thuc té c6 thé c6 mit & dang ddng vi bat ky trong s
cac ddng vi c6 ngudn gbc trong tw nhién cla né, trong d6 wu tién (céc) dong vi ¢6
nhiu nhit. Do d6, bang cach vi du, mdi nguyén tir hydro riéng 1€ ¢6 mit trong cdng
thirc (I), hodc trong cong thirc duge md ta sau dy, co thé c6 mit & dang nguyén tir 'H,

2H (doteri) hogc 3H (triti), tdt hon 1a 'H. Tuong tu, bang cich vi dy, mdi nguyén tir
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cacbon riéng 1€ c6 mit trong cong thic (I), hodc trong cong thitc dugc mo ta sau day,
c6 thé c6 mit duéi dang nguyén tir 2C, 13C hoic *C, tét hon 1a 12C.

Séng ché con bao gdm céc solvat clia cic hop chit c6 cong thic (I) trén day
trong pham vi ctia sang ché. Cac solvat nhu vay c6 thé duoc tao thanh véi cac dung
mdi hitu co thong thudong hodc nude.

Sang ché cfing bao gdm trong pham Vi clia né céc ddng tinh thé ciia cic hop
chét c6 cong thue (I) trén day. Thuét ngir k§ thuat “ddng tinh thé” dugc st dung dé mo
t4 tinh trang trong d6 cac thanh phin phén tir trung tinh c6 mit trong hop chét tinh thé
vé6i ty 18 ty lugng x4c dinh. Quy trinh diéu ché cac ddng tinh thé duoc chat cho phép
tién hanh céc cai bién dbi véi dang tinh thé ctia dugce chit, ma két qua la co thé 1am
thay dbi cac dic tinh hoéa Iy ctia né ma khong lam anh huéng dén hoat tinh sinh hoc
duoc du tinh cia n6 (xem tai liéu Pharmaceutical Salts va Co-crystals, ed. J. Wouters
& L. Quere, RSC Publishing, 2012).

Céc hop chét theo sang ché c6 thé tdn tai & cac dang da hinh khéc nhau. Mic du
khong dugc chi ra rd rang trong cong thirc trén day, song cdc dang nay dugc du dinh la
duoc bao gdm trong pham vi clia séng ché.

Sang ché ciing bao gdm trong pham vi cua né cac dang tién duoc chét cia cic
hop chit c¢6 cong thire (I) va cac pham vi nho va cac nhom nho ctia no.

Hop chit c¢6 cong thic (I) chira 2 tim bét dbi va do d6 ton tai dudi dang céc
chit ddng phan khong ddi quang. Sang ché dugc hiéu 12 mé rong dén viéc sir dung cac
chit ddng phan khong d6i quang nay, va hdn hop cta ching theo ty 18 bét ky. Do dé,
hop chét c¢6 cong thirc (I) duge du dinh 1a dai dién cho tAt ca cac chit ddng phén lap
thé riéng ré va tat ca hdn hop co thé c6 cua chung, trir khi dugc chi ra hodc thé hién
theo cach khéc.

Mot khia canh cu thé theo sang ché dé xudt hop chét 2-[3,5-diclo-2-
(hydroxymetyl)-4-pyridyl]-1-[(1S)-5-[(1S)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-
dihydro-1H-isoquinolin-2-yl]etenon c6 cong thirc (IA),
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cl
N o)
NN
N
OH cl
(1A)

HO

hoac mubi duge dung cua no.

Hoat tinh trong chi dinh bat ky trong s6 cac chi dinh diéu tri néu trén hodc céc
ri loan c6 thé duge xac dinh bing cach tién hanh cac thit nghiém 1am sang thich hop
theo cach da biét déi v6i ngudi ¢ hiu biét trung binh trong linh vuc k¥ thuft nay dbi
v6i chi dinh cu thé va/hoic trong thiét ké ciia cac thit nghiém 1am sang noi chung.

DPé diéu tri cac bénh, hop chét c6 cong thte (I) hodc mubi dugc dung ctia né co
thé duoc st dung vé6i lidu hing ngay hitu hidu va duge st dung & dang dugc pham.

Do d6, sang ché cling dé cap dén duogc pham chira hop chit c6 cong thire (I)
nhu dugc mo ta trén day, hodc mubi duge dung cda no, két hop véi mot hodc nhiéu
chét mang dugc dung.

Dé bao ché dugc pham theo séng ché, mot hodc nhidu hop chét co cong thirc (1)
hogc mudi dugc dung cua né dugc tron k§ vai chit mang hodc chit pha lodng dugc
dung theo céc k¥ thuat bao ché thong thuong da biét ddi véi nguoi thue hanh co hiéu
biét trung binh trong linh vuc k§ thuét nay.

Céc chit pha logng va chéit mang thich hop c6 thé ¢6 nhidu dang khéc nhau tuy
thudc vao duong dung mong mudn, vi du dudng miéng, dudng tryc trang, ngoai
duong tiéu hoa hodc trong miii.

Dugc phdm theo sang ché ¢ thé duoc ding qua duong miéng, ngoai dudng
tiéu hoa ching han, ttc 13, trong tinh mach, trong co hodc duéi da, ndi tuy mac, bang
cach xo0ng hit hodc trong miii.

Dugc phdm thich hop dé sir dung qua dudong miéng c6 thé 1a dang rin hay dang
long va co thé, vi du, & dang vién nén, vién tron, vién bao dudng, vién nang gelatin,

dung dich, siro, vién nhai va dang tuong tu.
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Cubi cing hoat chét c6 thé dugc tron véi chét pha lodng tro hodc chit mang
dugc dung khong ddc nhu tinh bdt hodc lactoza. Tuy y, cac duoc phadm nay ciing c6
thé chira chit két dinh nhu xenluloza vi tinh thé, gdbm tragacan hodc gelatin, chit gay
ra nhu axit alginic, chat 1dm tron nhur magie stearat, chét gy trugt nhu silic dioxit keo,
chit lam ngot nhu sucroza hodc sacarin, hodc chit tao mau hoic chit diéu vi nhu bac
ha hodc metyl salixylat.

Séang ché ciing d& cap dén cac dugc phidm ma c6 thé giai phéng hoat chét theo
céch kidm sodt duge. Cac duge phdm ma c6 thé duge ding dé str dung ngoai dudng
tiéu héa 1a & dang thong thudng nhu dung dich hodc hdn dich chira nuéc hodc chira
dau thuong dugc dung trong ampun, bom tiém ding mot 14n, lo nhua ho#c thuy tinh
hodc dd chira dé truyén.

Ngoai hoat chét, cac dung dich hodc hdn dich ndy cling c6 thé tuy y chua chat
pha lodng vO0 tring nhu nudc dé tiém, dung dich nuéc mudi sinh 1y, dau, polyetylen
glycol, glyxerin, propylen glycol hodc cidc dung modi tdng hop khac, chét khang khuin
nhu rugu benzylic, chit chéng oxy hoéa 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 céac chét d& didu chinh ndng dd mol nhu natri clorua hodc dextroza.

Céc dang dugc phim nay dugc bao ché bang cach st dung cac phuong phap ma
thuong dugc st dung boi duge sy.

Luong hop chit st dung trong séng ché cin dé phong nglra hodc diéu tri tinh
trang bénh cu thé s& khac nhau tiy thudc vao hgp chét dugc chon va tinh trang bénh
clia bénh nhan dugce diéu tri. Tuy nhién, n6i chung lidu hing ngay c6 thé nim trong
khoang tir 0,05 dén 3000 mg, thong thudng tir 0,5 mg dén 1000 mg ddi vdi cac duge
phim ding ngoai dudng tiéu hoa.

Hop chét theo séng ché, hoic mubi dugc dung ctia néd ¢6 thé duoc st dung mot
minh (lidu phap don) hodc két hop voi L-dopa (lidu phap két hop). Mot minh hoge két
hop v6i cic phan nhd cia cac lidu L-dopa 1a cin thiét dé lam thuyén gidm tinh trang
kho van ddng & cac bénh nhan, cac hop chét c6 cong thuc (I) theo sang ché, hodc mudi
dugc dung cta no, co thé dugc sir dung dé diéu tri r6i loan van dong co lién quan dén
viéc st dung L-dopa. Vi duy, néu hop chét ¢ cong thie (I) theo sang ché duoc st dung

v6i cac phan nhé cua céc liéu L-dopa duge dung cho bénh nhén hodc dugc st dung
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mdt minh dé thay cho L-dopa, dugc tin ring hop chét c6 cong thirc(I) theo sang ché s&
c¢6 hiéu qua chdng lai kha ning khé van dong ma khong gdy ra chimg rdi loan van
dong kho chiu. Do d6, dugc tin 1a hop chét theo sang ché c6 thé hitu dung dé diéu tri
céc déu hiéu suy gidm van dong va rdi loan van dong do levodopa gay ra (LID).

Do d6, theo mdt khia canh cu thé, sang ché cling dé céap dén hop chét c6 cong
thtrc (I), ma hitu dung dé diéu tri rdi loan vén dong do levodopa gy ra (LID).

Hop chét theo sang ché, hodc mudi duge dung cia né ¢ thé dugc stir dung mot
minh hodc két hop véi duge chét khac.

Hop chét c6 cong thic (I) co thd dugce didu ché bing quy trinh bao gém cho
hop chét trung gian c6 cong thire (II) phan Gng véi hop chét trung gian c6 cong thuc
(11D,

cl O _on

HN F
= HO
(n Cl
(1

OH

Mubi hydroclorua cia hop chét trung gian (IIT) sau d6 dugc cho phan tmg véi
hop chét trung gian c¢6 cong thire (II) véi sw ¢6 mit cua hop chét (2-(1H-benzotriazol-
1-yD)-1,1,3,3-tetrametyluronium hexaflophosphat (HBTU) hodc chét lién két khac da
biét déi v6i ngudi ¢ hidu biét trung binh trong linh vyc k¥ thuat nay, trong dung moi

thich hop, vi du dimetylformamit, véi luong du bazo, vi dy N,N-diisopropyletylamin.

Céc hop chit trung gian c6 cong thuc (III) c6 thé duoc didu ché bang quy trinh
bao gdm cho hop chét trung gian c6 cong thuc (IV) trong d6 Y la halogen, vi du

bromo, phan tng véi floaxeton san c6 trén thi trudng.

(V)

Phan tng nay dugc thuc hién thich hop béng cach trao dbi kim loai-halogen, vi

du khi c6 mat #-BuLi, trong dung mdi thich hop, vi du tetrahydrofuran, ¢ nhiét do

10
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thap, theo céc phwong phép da biét ddi véi ngudi c6 hidu biét trung binh trong linh vuc
k¥ thuat nay.

Trong cic phan tmg trén ddy, nhém amino ciia cac hop chit trung gian c6 cong
thire (IT) va (IV) dau tién thudong s& dugc bao vé bang nhém bao vé thich hop, vi du
nhém fert-butoxycarbonyl, theo cic phuong phap da biét dbi véi nguoi co hiéu biét
trung binh trong linh vyc k¥ thudt nay, trude khi duge cho phan tng véi cac chat phan
ung khac.

Céac hop chit trung gian c6 cdng thic (Il1a) c6 thé dugc didu ché bing quy trinh

¢6 lién quan dén phan tng ctia hop chét trung gian c¢6 cong thirc (V),

V)

trong d6 Y 1a nhu dugce néu trén day.

Phan tng nay dugc thuc hién thich hgp voi sy ¢ mit cia chét khir thich hop, vi
du natri borohydrua, trong dung moi thich hgp, vi du etanol, & nhiét do thép, theo cac
phuong phép da biét ddi voi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay.

Céc hop chét trung gian c6 cong thirc (V) ¢6 thé duoc didu ché bang quy trinh

¢6 lién quan dén phéan tmg ctia hop chét trung gian c6 cong thirc (VI),

trong d6 Y 1a nhu dugc néu trén day.

Phan g nay dugc thyc hién thich hop khi c6 mét axit sulfuric trong dung moi
thich hop, vi du metanol, & nhiét d¢ phong.

Hop chat trung gian c¢6 cong thie (VI) ¢6 thé duoc didu ché bang quy trinh c6

lién quan dén phan ting ctia hgp chét trung gian sén c6 trén thi trudng (VII),

11



51716 12/36

H
>¢N Y
(0]

(VII)

trong d6 Y la nhu dugc néu trén day.

Phan ing nay thuong dugc thuc hién khi c6 mit oxalyl clorua, trong dung moi
thich hgp, vi du diclometan, & nhiét 4o thép, sau d6 b sung s&t (III) clorua & nhiét do
phong.

Hop chét trung gian c6 cong thic (II) co thé duoc didu ché bang quy trinh nhiéu

bude c6 lién quan dén phan g ciia cac hop chét trung gian c6 cdng thic (VIII),

cl »

(VI

trong do

R! 1a hydro, -CH2OH, -COOR® hodc Y nhu néu trén;

R? 12 -COOR?; va

R? 1a hydro hoac Ci.¢ alkyl.

Trong buéc thir nhét, hop chét trung gian c6 cong thire (VIII) trong do R' 1a
hydro va R? 1a metyl dugc phan Ung véi chét oxy hoa, vi du axit m-cloperbenzoic (m-
CPBA) & nhiét do thép, trong dung moi thich hgp, vi du diclometan, dé thu dugc N-
oxit tuong Ung.

Trong budc thir hai, N-oxit thu dugc dudi dang két qua cta budc thir nhét, duoc
phéan Gng véi photpho oxybromua dé thu duoc hop chat trung gian c6 cong thirc twong
tmg (VIII) trong d6 R! 14 Y nhu néu trén déy, va R* 1a metyl.

Trong budc thtt ba, hop chat trung gian ¢6 cong thire (VIII) trong d6 R'1a Y
nhu néu trén, dugc phan ing v4i carbon monoxit khi ¢6 mat bazo, vi du N,N-
diisopropyletylamin, khi c6 mdt chdt xtGc tic kim loai chuyén tiép, vi du 1,4-

bis(diphenylphosphino)butan-paladi (II) clorua, dé thu dwoc hop chit trung gian co

12



51716 13/36

coéng thire (VIII) twong Umg trong d6 R! 1a -COOR?, va R? 1a metyl. Phan tmg duoc
thuc hién thich hop & ap suét cao va & nhiét d6 cao.

Nhoém este & gbc R! ciia hop chét trung gian sau dugce khir sau d6 thanh rugu
twong Gng, sau d6 thily phan nhém este & géc R? thanh axit carboxylic twong tng, dé
thu dugc hop chét trung gian c6 cong thire (II). Phan tng ndy duge thuc hién theo céc
phuong phap da biét dbi vdi ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay
va nhu dugc chi rd thém trong cac vi du di kém.

Hop chét trung gian c6 cong thtrc (VIII) trong d6 R! 14 hydro va R? 1a metyl, ¢6
thé duoc didu ché theo cac phuong phép tuong tu véi cdc phuong phap duge mo ta
trong cac vi du di kém hodc cdc phuong phéap chuin da biét d6i voi nguoi c6 hidu biét

trung binh trong linh vuc k¥ thuét nay.

Trong d6 hdn hop ctia cac san phdm duogc tao ra tir quy trinh bat ky trong sd cac
quy trinh dugc mo ta trén day dé didu ché cac hop chét theo sang ché, san phim mong
mudn c6 thd dugc tach ra tir d6 & giai doan thich hop bang cac phuong phap thong
thuong nhu HPLC diéu ché; hoic sic ky cot str dung, vi du, silica va/hodc alumin két

hop véi hé dung mdi thich hop.

Néu céc quy trinh dugc md ta trén day dé didu ché cac hop chit theo sang ché
1am ting hdn hop céc chat ddng phan 1ap thé, thi cac chit ddng phan nay c6 thé dugc
tach ra bing cac k¥ thuat thong thuong. Cu thé 1a, néu mong mudn tao ra chit dong
phan ddi anh cu thé cta hop chit c6 cong thire (I) thi chit dong phan d6i anh nay co
thé duoc tao ra tir hdn hop twong mg cua cac chit ddng phan d6i anh bing cich st
dung quy trinh thich hop thong thuong @8 phan giai cac chit ddng phan d6i anh. Do
dé, vi du, cac dan xuét cta chét déng phan khong dbi quang, vi du cac mudi, c6 thé
dugc tao ra bing phan tmg ctia hdn hop cac chét ddng phan d6i anh c6 cong thic (1),
vi du raxemat, va hop chit khong dbi xtmg thich hop, vi du bazo khong d6i xtmg. Cac
chit ddng phan khong dbi quang sau d6 dugc tach ra bang cac phwong phdp thich hop
bét ky, vi du bing phuong phap két tinh, va chit ddng phan dbi anh mong mubn duge
thu hdi, vi du bang cach xir Iy bing axit trong trudng hop chét déng phan khong dbi
quang 1a mubi. Theo mot quy trinh phén giai khac raxemat c6 cong thic (I) c6 thé
duoc tach ra bang cach st dung HPLC khong d6i xang. Hon nira, néu mudn, chit

ddng phan dbi anh cu thé c6 thé duoc tao ra bang cach st dung hop chét trung gian
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khéng déi xtmg thich hop trong mdt quy trinh trong sé cac quy trinh duge mé ta trén
day. Theo cach khac, chit ddng phan d6i anh cu thé c6 thé duoc tao ra bing cach tién
hanh phéan tng chuyén hoéa sinh hoc nhd enzym dic hiéu véi chit ddng phan dbi anh,
vi du phan tng thiy phén este nhd esteraza, va sau d6 chi tinh ché axit da thuy phan
tinh khiét v& mat chit ddng phan ddi anh tir thé d6i quang este khong phan tng. Sic
ky, tai két tinh va cac quy trinh phan tach théng thuong khac ciing c6 thé duoc sir dung
v6i cac hop chit trung gian hodc cdc san phdm cudi trong d6 mong mudn thu dugc
chét ddng phan di hinh cu thé theo sang ché. Theo cach khéc, chit déng phan ddi anh
khéng mong mudn c6 thé dwgc raxemic hoéa thanh chit ddéng phén ddi anh mong
mudn, khi c6 mit axit hodc bazo, theo cic phuong phéap da biét ddi voi nguoi ¢6 hiéu
biét trung binh trong linh vuc k¥ thuét ndy, hodc theo cac phuong phép dugc mo ta

trong céc vi du di kem.

Trong subt trinh ty bit ky trong s§ cac trinh tu tong hop néu trén c6 thé can
va/hodc mong mudn bao vé cdc nhém phan tng hodic cdc nhém dé phan Gng trén phan
tir bt ky trong sb cac phén tr quan tam. Didu nay c6 thé dat dugc bang cach sir dung
cadc nhém bao vé thong thuong, nhu cdc nhom duge md ta trong tai liéu Protective
Groups in Organic Chemistry, ed. J.JF.W. McOmie, Plenum Press, 1973; va T.W.
Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons,
3rd edition, 1999. Cac nhom bao vé c6 thé dugc loai bo & giai doan thich hop bt ky

tiép theo bang cach st dung cac phuong phap da biét trong giai phap k¥ thuét da biét.

Céc hop chét c6 cong thire (I) theo séng ché khong hoat héa truc tiép thu thé
dopamin D1, nhung ting cudng tac dung cua cac chét cht van D1 hodc phdi tir noi
sinh trén céc thu thé D1, dopamin, théng qua co ché chuyén hoat tinh, va do d6 1a chat
diéu bién hoat tinh duong tinh véi D1 (PAM D1).

Dopamin va cac chét chu van D1 khéc truc tiép hoat hoa thu thé dopamin D1
bdi chinh chung.

Céc thir nghiém da dugc thiét ké dé danh gid tic dung cua cac hop chét theo
sang ché khi khong c6 mit dopamin (“thir nghiém hoat héa”) va khi ¢6 mit dopamin

(“tht nghiém dién thé”).
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Tht nghiém hoat hdéa dénh gid khd ndng kich thich su tong hop cua
adenosinmonophosphat vong (cAMP) trong thir nghiém huynh quang phén giai theo
thoi gian dong nhat (Homogeneous Time Resolved Fluorescent-HTRF), v6i mirc ting
d6i da cAMP nho ting ndng dd ctia chat chi van ndi sinh, dopamin, dugc x4c dinh 1a

hoat héa 100%.

Khi duge thir nghiém, céc hop chit c6 cong thire (I) theo céc vi du thiéu cac tac
dung truc tiép dang ké giéng chat chi van bai vi chiing chi hoat héa it hon 20% (so
v6i dap tung tbi da dopamin) khi ¢6 mit & ndng do 10 pM.

Thir nghiém dién thé danh gia kha nang ctia cac hop chit trong viéc lam ting
lwong cAMP dugce sinh ra khi dopamin ¢6 ndng d6 & nguong thip. Nong do cua
dopamin dugc st dung ([EC20]) duoc thiét ké dé tao ra muc kich thich bang 20% so
voi dap tng tdi da (100%) dugc nhan thdy khi ting ndng do ctia dopamin. Dé do dién
thé nay hop chit c6 ndng do cao va dopamin c6 ndng do [EC20] duoc G va dién thé
duoc do khi ting téng hgp cAMP va ndng d6 ctia hop chéit ma tao ra 50% dién thé cua
lvong cAMP dugc do.

Khi dugc thir nghiém trong thir nghiém cAMP HTRF, céc hop chét co cong
thirc (I) theo céc vi du ¢6 cac gia tri pEC50 16n hon khoang 6,5 ma chung t6 1a ching

1a céc chit diéu bién hoat tinh duong tinh véi D1.

Viée trc ché thu thé GABAA dugce biét dén 1a c6 lién quan mat thiét dén chung
co gidt va dong kinh. Do d6, mong mubn phat trién cac hop chat ma 14 cic chét didu

bién hoat tinh duong tinh v6i D1 va ddng thoi 1am gidm céc tac dung nay.

Khi duoc thir nghiém trong thir nghiém @c ché thu thé GABA-A nhu duge md
ta & day, cac hop chit c6 cong thuc (I) ¢6 ty 18 e ché thu thé GABAA nhé hon hodc
bing 20% dugc do & ndng d6 10uM ciia hop chét c6 cong thie (I).

Vin @ c6 thé phai déi mat khi phat trién cac hop chit ding dé diéu tri 1a kha
nang cac hop chét nhét dinh (e ché enzym CYP450. Viéc trc ché cc enzym nay c¢6 thé
tac dong dén viéc tiép xuc cua céac hop chét nay hodc ciia cic hop chét khac ma c6 thé

dugc ddng st dung cho bénh nhan, do d6 c6 kha ning lam thay d6i do an toan va hiéu
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qua tuong Gmg ciia chung. Do d6, mong muon phét trién cac hop chit ma lam giam tbi

thidu kha ning rc ché nay.

Kha nang trc ché CYP450 ciia hop chét c6 cong thire (I) theo séng ché da dugc
thr nghiém bing cach dénh gid mutc gidm hoat tinh CYP450 c6 thé c6 & cac té bao gan
ctia nguoi duge U véi cac hop chét theo sang ché v6i ndng do ting dan.

Khi duge thir nghiém trong thir nghiém we ché CYP3A4 & ndng do 1 va 20pM
theo quy trinh dugec mo ta trong sang ché, hop chat c6 cong thic (I) theo sang ché ¢
muc tc ché duéi 40%, ly tudng 1a dudi 30%.

Khi phat trién hop chit dung dé didu tri, quan trong 1a phai quan tam dén su bai
tiét ciia n6 mot khi né duoc sir dung vao co thé.

Mirc thanh thai 12 mot thong sb cung cip thong tin d6 vi n6 dai dién cho thé tich
cua huyét twong (hodc mau) dugce lam sach hoan toan hop chét quan tdm theo don vi
thoi gian. Mc thanh thai nay thudng dugc biéu dién duéi dang ml/phat/kg hodc
L/gi¢. Sau d6 no6 co thé duogc so sanh véi luu lugng mau sinh 1y bat ky (vi du luu

lugng méu & gan) dé danh gi4 liéu mirc thanh thai 1a thp, vira phai hay cao.

Néu mtc thanh thai 1a thip, tiy thudc vao thé tich phén bb, co thé cén liéu thip
va dé c6 dugc thoi gian tac dung tuong d6i dai. Khi mac thanh thai 1a cao, mot 1an nita
tuy thudc vao thé tich phan bd, c6 thé cin liéu cao va thoi gian tac dung tuong a6i

ngan.

Do thanh théai noéi chung dugce danh gia bang cach 0 té bao gan va tinh toan ty
18, gia st con dudng bai tiét chinh 13 chuyén hoa, theo cac quy trinh dugc mo ta & day.
Mirc thanh thai thuc chét dugc ddnh gid tir cac té bao gan duogc biéu dién dudi dang
ul/phut/10° t bao.

Khi duge thir nghiém trong thtt nghiém thanh thai nhu dugc md ta ¢ day, hop
chit c¢6 cong thitc (I) theo sang ché cin c6 muc thanh thai nhé hon khoang 10
ul/phut/10° té bao.
Thir nghiém cAMP HTRF

Céc didu kién cu thd ma céc hop chit dugce thir nghiém 1a duge mo ta dudi day.

a. Phuong phap nudi chy té bao D1
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Céc té bao dugce nudi cdy & nhiét d6 37°C trong mdi trudng 4m chtra 5% CO».
Céac t& bao duoc nudi cdy trong méi trudng DMEM-F12+GlutaMAX™-1 (GIBCO®,
Invitrogen, Merelbeke, Belgium) chtra 10% huyét thanh bao thai bo (BioWhittaker®,
Lonza, Verviers, Belgium), 400 png/mL Genetixin (GIBCO®), 100 [U/mL Penixillin va
100 IU/mL Streptomyxin (Pen-Strep solution, BioWhittaker®). Cac té bao nguyén bao
soi chuot LMtk (Ltk-) biéu hién thu thé dopamin D1 (BioSignal Inc, Montreal,
Canada, now Perkin Elmer) dugc st dung vi ching da duoc thé hién 1a két hop hiéu

qua va tao ra cac dap rng chtic ndng manh mé& (Watts et al, 1995).

b. Thit nghiém cAMP

Viéc danh gi4 céc thay dbi vé adenosinmonophosphat vong ndi bao (cAMP)
dugc tién hanh bing kit thr nghiém déng hoc HTRF cAMP do CisBio (Codolet,
France) san xuit. Sir dung cong nghé huynh quang phan giai theo thoi gian dong nhét,
thir nghiém nay dugc dua trén sy canh tranh gitta cAMP nguyén thé duoc san sinh bédi
céc té bao va cAMP duogc danh dAu thudc nhudm d2. Viéce grfm két cua chit danh dau
duoc x4c dinh bing khang thé khang cAMP dugc danh déu cryptat. Cac tic dung cla
mot minh hop chét (tac dung chi van) duge xac dinh bang cach tién hanh thr nghiém
khi khong c6 mit dopamin, trong khi d6 tac dung ctia hop chét & dang chét diéu bién
hoat tinh duong (PAM) dugc xac dinh khi ¢6 mat dopamin & néng do ECyo. Céc té bao
(20.000 mbi 1) dugc 1 trong 384 dia trong 1 giv & nhiét do phong trong mot thé tich
cudi 12 20 uL HBSS (Lonza, véi canxi, magie va dung dich dém HEPES 20 mM, pH
7,4) chira: isobutyl metylxanthin (Sigma, néng d6 cubi 0,1 mM), hop chét thu nghiém
v6i cac ndng @6 khac nhau (théng thuong nim trong khoang tir 10-*°M dén 10+°M)
khi c6 mit va khong ¢6 mat dopamin (ndng d¢ cubi 1,1 nM). Sau d6 phan tng dugc
két thiic va céc té bao duge phan giai bing cach bd sung chét phan tng phat hién d2
trong dung dich dém phén giai (10 microL) va chét phan ung cryptant trong dung dich
dém phan giai (10 microl) theo huéng dan cia nha san xuét. Sau d6 phan tng dugc G
thém 60 phut ¢ nhiét d trong phong va thay d6i ty 1& phat huynh quang HTRF dugc
xac dinh theo hudéng dAn cta nha san xuit béng cach s dung thiét bi doc dia Envision
(Perkin Elmer, Zaventem, Belgium) véi sy kich thich laze. Toan bg cac lan 0 duoc tién
hanh hai 14n va céc két qua thu dugc dugc so sanh véi dudng cong ndéng do-tac dung

ddi v6i dopamin (101'M dén 10°M).
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c. Phén tich s0 li€u

Sé liéu duoc phan tich bang Excel va PRISM (phin mém GraphPad) dé thu
duge pECso va Erel nho phuong trinh logistic 4 thong s6 (DeLean et al, 1978) trong d6
Erel 1a d4p tng t6i da phit hop ctia hop chit thir nghiém trir di mirc co s¢ dugc biéu thi
duéi dang phan trim so véi dap tng thu dugc v6i dopamin ma duge xac dinh 1a bang

100%.

pECso ctia hop chét 1a -log10 ciia ndng do clia hop chét ma tao ra 50% dién thé

cua cac muc cAMP.

Erel 13 hiéu qua tuong dbi, duoc xac dinh 14 % dién thé cuc dai do hop chét tao
ra so v6i dap tng tbi da thu dugc khi ting ndng do dopamin (Erel bang 1= dép tng t6i
da v6i dopamin).

Khi duoc thir nghiém trong thr nghiém nay, hop chét c6 cong thuc (Ia) c6 gia
trj pEC50 bang khoang 6,9 va hop chit c6 cong thuc (Ib) c6 gia tri pECS50 bang
khoang 6,7.

Erel twong Gng duoc biéu thi boi hop chit c6 cong thire (a) 1a khoang 64% va
Erel twong ung dugc biéu thi bdi hop chét c6 cong thire (Ib) 1a khoéng 61%.

Céc nghién ctru kep rap ndi tu ddng trén céc té bao c6 thu thé GABAA

Cac t& bao CHO-K1 bidu hién én dinh cac tiéu don vi al, B2 va 72 ciia thy thé
GABAA cua nguoi duge st dung. Cac té bao duoc thu hoach bing cach sir dung
trypsin va dugc gitr trong mdi truong khong chira huyét thanh & nhiét do trong phong.
CAc té bao duoc rira va tai huyén phi trong dung dich ngoai bao trudc khi thir nghiém.

Céc nghién ciru kep rap noi

Céc thir nghiém trén cac kénh GABAA (auf2y2) clia nguoi dugc tién hanh bang
cach sir dung thtr nghiém kep rap ndi tu dong (IonFlux™ HT). Cac hop chét dugc thir
nghiém & ba néng do (0,1, 1, va 10pM) trong 3 dén 4 té bao. Dung dich bén ngoai dé
ghi dong dién GABAA bao gbm natri clorua 137mM, kali clorua 4 mM, canxi clorua
1,8mM, magie clorua 1mM, HEPES 10mM, va glucoza 10 mM. Ca dung dich bén
ngoai va dung dich bén trong dugc chuin d6 bang NaOH hoic KOH dé thu dugc do
pH bang 7,35 hoic 7,3, tuong tng. Dung dich pipet bén trong chira kali florua 70mM,
kali clorua 60mM, natri clorua 70mM, HEPES 5mM, EGTA 5mM, va magie ATP
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4mM. Ndng d6 cudi cta chit dn dwoc dung dé pha loang hop chét 1a 0,33% DMSO
trong mbi 15. Bicucullin (0,032 dén 100uM) duoc st dung 1am chét trc ché ddi chung
dwong. GABA (15uM) dugc str dung 1am chat cht van. Toan bo cac két qua ghi déu
duoc thu tir dién thé gitr bing -60mV.

Trinh tu bd sung hop chét 1a nhu sau: bd sung mot 1an GABA ¢6 néng do ECso
dé thiét 1ap dap ung co ban. M3i ndng d6 ctia hop chit dugc sit dung trong 30 gidy sau
d6 bd sung 15uM GABA khi ¢6 mit hgp chét nay trong 2 gidy. Quy trinh nay duoc ldp
lai v&i ndng do hop chét ting dan. Dong dién huéng dinh dé dép ting v6i viée bd sung
GABA khi c6 mdt hop chit & mot néng dd dugc do. Toan bd sb liéu vé hop chat da
duoc chudn héa dén dong dinh co s& bang cach bd sung 15uM GABA trong 2 gidy.

Khi dugc thir nghiém trong thtr nghiém néu trén, & ndng do 10pM, hop chit co
cong thire (Ia) c6 ty 18 e ché thu thé GABAA 1a khoang 13%.

Khi dugc thir nghiém trong thir nghiém néu trén, & ndéng d6 10uM, hop chat co
cong thire (Ib) thé hién ty 18 Grc ché thy thé GABAA, 1a khoang 20%.

Dénh gid in vitro dién thé e ché CYP3A4 bing cach sit dung céc vi thé clia nguoi da

bao quan lanh

Muc dich cta thir nghiém vi thd ciia nguoi 1a dé xéc dinh dién thé Gc ché cua
hop chét c6 cong thire (I) bing cach do hoat tinh CYP3A4 sau khi ddng e ché no véi

midazolam, mdt co chit CYP3A4 dic hiéu.

Déi v6i muc dich ndy, cac vi thé clia ngudi duge bao quan lanh (cac mau ngudi
cho dugc gop lai) dugc chia déu lén dia da phu colagen c6 48 186 @ ndng do cudi cling
14 0,25 mg/ml. Hop chit UCB sau d6 dugc bd sung vao cac 16 & ndng do 1uM va 20
uM hai 1an. Sau 30 phat @, midazolam dugc bd sung ¢ nébng do 2,5 uM. Sau 15 phut,
mot phén nhd duoc loai bo va dugc dua vao mot thé tich tuong duong cuia metanol
cha chét chuin ndi. Cac miu dugc ly tAm & tde dd 2500 rpm & 4°C trong 20 phit.
Mot phdn nhé dich nbdi dugc pha lodng bang nudc di khi ion va lugng 1-
hydroxymidazolam dugc dinh lugng bang cach st dung cac phuong phap chung LC
MS/MS.
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Cac néng do dugc so sanh véi cac néng do thu duoc sau khi 4 midazolam &
cling ndng dd nhung khéng 1 trude véi hop cht UCB. Cac két qua duoc thé hién duéi

dang % trc ché.

Hop chét c6 cong thtc (Ia) theo sang ché thé hién ty 18 phan tram wc ché cua
CYP3A4 bing khoang 28% & ndng dd 20uM va khoang 20% & ndng do 1uM.

Thi nghiém Azamulin

Céac té bao gan cta ngudi duge bao quan lanh (mdt nhém gébm 20 mAu cia
ngudi cho, mé BSU tir Celsis/IVT/Bioreclamation) duge rd dong theo huéng dan cta
nha cung cdp. Kha ning sdng (ngoai trir xanh trypan) 1 cao hon 75%. Céc lan @ so bd
(250 pL huyén phi cac t& bao gan & mat do 2x10° t& bao gan/mL) duoc tién hanh véi
moi trudng William, chtra glutamin 2 mM va Hepes 15 mM, trong céc dia c6 48 16 &
nhiét do +37°C, trong ti G (5% COy), trong didu kién khudy nhe (thiét bi khudy rung,
Titramax 100, khoang 300 rpm) trong sudt 30 phut. Sau khi 0 so b, tién hanh U bang
cach bd sung vao té bao gan, 250 pL moi truong nudi cdy (xem thanh phan trén day)
chira hop chit UCB (1uM) hoic midazolam (d6i chimg duwong). Nong do cudi cung
ctia hop chit UCB trong cac dung dich @14 0,5 pM. Huyén phu té bao dugc lam dong
nhét lai béng cach hut pipet ra-vao hai 1an. Sau 0, 30, 60, 120, 180 va 240 phit @, phan
tng dugc ding bing cach chuyén 50 pl hdn hop @ vao 16 thich hop tir dia c6 96 16
chira 50 puL axetonitril d& 1am lanh trén da véi ketoconazol 1 pM lam chét chudn noi.
Truée mdi lan léy mau, hén hop 1 té bao duoc lam déng nhét lai béng cach hut b%mg
pipet ra-vao hai lan.

Céc mau dugc phén tich bang phuong phép phan tich sinh hoc LC-MS-MS aé
do ndng d6 cua hop chit UCB. Profin ndng d¢ theo thoi gian duge dung dé xac dinh
5 thanh thai ndi tai (Clint) dwoc biéu dién dudi dang pl/phut/10° té bao.

Néu duge u voi huyén phi té bao gan ciia ngudi & cac ndéng do khac nhau, thi
do thanh thanh ndi tai (Clint) cta hop chit c6 cong thirc (Ia) theo sang ché 1a bing 8,8
ul/phut/106 té bao va do thanh thai ndi tai (Clint) cia hop chét c6 cong thirc (Ib) 1a
khoang 9,2 ul/phit/10° té bao.

Céac vi du sau minh hoa quy trinh didu ché hop chét c6 cong thuc (I) theo sang

7
A

ché.
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Vi du thye hién sang ché
Céc thuat ngir viét tit/cac tAc nhan phan Ung thong thudng
ACN: axetonitril
cAMP: adenosinmonophosphat vong
Dung dich nuéc mudi: Dung dich natri clorua chita nuéc bio hoa
nBu: n-butyl
Bu: tert-butyl
CHO: budng trimg chudt hamster Trung Qudc
m-CPBA: axit 3-cloperbenzoic
CYP450: cytochrom P450
DCM: diclometan
DMF: N,N-Dimetylformamit
DMSO: dimetylsulfoxit
ECaos50: ndng d6 ma tai do6 tao ra 20%/50% ctia dép tng t6i da
EGTA: axit Egtazic
Erel: hidu qua twong dbi
ES*: ion héa phun dién & ché d9 ion duong
Et: etyl
EtOH : etanol
Et,O: dietyl ete
EtOAc: etyl axetat
Axit GABA: y-aminobutyric
h: gio
HEPES: axit 4-(2-Hydroxyetyl)-1-piperazineetansulfonic
HPLC: sic ky 16ng hiéu ning cao
HTRF: huynh quang phén giai theo thoi gian ddng nhét
LCMS: phuong phap khéi phd sdc ky long
LDA: lithi diisopropylamit
MeOH: metanol
min.: phut

NMR: cdng hudng tir hat nhén

21



51716 22/36

iPrOH: isopropanol

rt: nhiét o phong

SFC: séc ky 16ng siéu t&i han

TEA: trietylamin

THEF: tetrahydrofuran

TLC: séc ky 16p méng

Céc tén IUPAC dugc xac dinh bing Biovia Draw 16.1.

Céc phuong phép phéan tich

Toan bd cic phan (g st dung céc tac nhan phan g nhay véi khong khi hodc
d6 4m dugc tién hanh trong mdi truong khi nito hodc argon st dung cac dung méi khod
va dd thuy tinh. Cac dung mdi va cac chit phan tng trén thi trudng thuong dugc st
dung ma khéng can tinh ché thém, k& ca cac dung méi khan néu thich hop (néi chung
céc san pham Sure-Seal™ tir Aldrich Chemical Company hodc AcroSeal™ tir ACROS
Organics). No6i chung céc phan tng dugc tién hanh céc phan tich sic ky 16p méng
hodc phén tich khdi phd.

Céc phan tich HPLC dugc tién hanh bing cach st dung hé thong Agilent 1100
series HPLC dugc lap véi cot Waters XBridge MS C18, 5 pm, 150 X 4,6 mm. Gradien
chay tir 100% dung mdi A (nudc/ACN/dung dich amoni format 85/5/10 (thé tich/thé
tich/thé tich)) dén 100% dung mdi B (nu¢c-/ACN/dung dich amoni format 5/85/10
(thé tich/thé tich/thd tich) trong 6 phut va giit & 100% B trong 5 phut. Téc do dong
duge d& & 8 mL/phit trong 6 phut sau d6 dugc ting 1én & tbc dd 3 mL/phut trong 2
phut va gitt & 3 mL/phit trong 3 phut. Ty 1& phan tich 1/25 chi dugc sir dung trude
ngudn APIL Sic ky dugc tién hanh & nhiét d6 45°C. Dung dich amoni format (pH~8,5)
duoc didu ché bing cach hoa tan amoni format (630 mg) trong nude (1 L) va b6 sung
amoni hydroxit 30% (500 uL).

Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuét nay hiéu rang cac thoi
gian luu khdc nhau c6 thé thu duge dbi vai s6 liéu LC néu cac diéu kién phan tich khac
nhau dugc st dung.

Céc sb do phd khdi theo phuong thite LCMS dugce tién hanh nhu sau:

- Déi véi rika gidi bazo, cdc phdn tich dwoc tién hanh bang cdch sit dung:
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Chuong trinh bazo “10 phut”

Thoi gian A B Toc d9
dong
(phut) (%) | (%) (mL/phiif)
0 99 1 0,4
0,3 99 1 0,4
3,2 0 100 0,4
3,25 0 100 0,5
4 0 100 0,5
Téc 46
Thoi gian A B dong
(phut) (%) | (Yo) (mL/phiit)
0 99 1 0,4
0,8 99 1 0,4
53 0 100 0,4
5,35 0 100 0,5
7,30 0 100 0,5
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Thiét bi do phd khdi bbn cuc don gian QDA Waters dugc sit dung cho phéan
tich LCMS. Thiét bi do phd khdi nay dugc trang bi ngudn ESI va UPLC Acquity
Hclass v6i bd do mang diot (200 dén 400 nm). Sé liéu duge thu khi quét MS day du tir
m/z 70 dén 800 theo phuong thitc dwong véi rira giai bazo. Phan tach pha ddo duoc
tién hanh & nhiét dd 45°C trén co6t Waters Acquity UPLC BEHC18 1,7 um (2,1 x 50
mm) dé rira giai bazo. Giai hip gradien duogc tién hanh véi nuéc/ACN/amoni format
(95/5/63 mg/L) (dung m6i A) va ACN/nudc/amoni format (95/5/63 mg/L) (dung mdi
B). Thé tich tiém: 1 pL. Dong chay di trong MS.

Thiét bi do phé) khdi bdn cuc don gian QDA Waters dugc st dung cho phan
tich LCMS. Thiét bi do phd khdi nay dugc trang bi ngudn ESI va UPLC Acquity
Hclass v6i bo do méang diot (200 dén 400 nm). S6 liéu thu duge khi quét MS day di tir
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m/z 70 dén 800 theo phuong thirc dwong véi rira giai axit. Phan tach pha dao dugc tién
hanh & nhiét d6 45°C trén ¢t Waters Acquity UPLC HSS T3 1,8 pm (2,1 x 50 mm)
di voi rira giai axit. Giai hip gradien dugc tién hanh véi nuéc/ACN/TFA (95/5/0,5
mL/L) (dung méi A) va ACN (dung méi B). Thé tich tiém: 1 pL. Dong chay du trong
MS.

Chuong trinh axit “4 phut”

Thoi gian A B Toe do
ity | %) | ) |
(mL/phiit)
0 99 | 1 0,4
0.3 99 | 1 0,4
3,2 5 | 95 0,4
3,25 5 | 95 0,5
4 5 | 95 0,5
Chuong trinh axit “10 phut”
Thoi gian A B Toe &9
iy | o0 | ) |
(mL/phiit)
0 99 | 1 0,4
0,8 99 | 1 0,4
5,3 5 | 95 0,4
5,35 5 | 95 0,5
7,30 5 | 95 0,5

Cac nguyén liéu tho co thé dugc tinh ché bang sic ky pha thuong, sic ky pha
dao (axit hodc bazo), phan tach khong d6i xtng hodc tai két tinh.

Séc ky pha ddo thong thudong dugc tién hanh bang cach st dung cot silicagel
(silicagel ¢& rdy 100:200 hodc cot Puriflash®-50SIHC-JP tir Interchim).

Séc ky pha déo diéu ché duoc tién hanh nhu sau:

- Tinh ché LCMS (phuong thirc bazo, LCMS diéu ché) bing céch sir dung thiét
bi do phé khéi bdn cuc ba vach SQD hoic QM Waters duge sir dung dé tinh ché

24



51716

25/36

LCMS. Thiét bi phd khéi nay duoc trang bj ngudn ESI va bom tir phan Waters c6 bd

kiém soat Prep LC véi bd do mang diot (210 dén 400 nm).

C4c thong s6 MS: Pién ap mao mach ESI 3 kV. Dién 4p con va bod chiét 10.
Nhiét d6 phong bé ngudn 120°C. Nhiét d6 khir solvat 300°C. Dong khi ddu con 30
L/gi® (nito), dong khi khir solvat 650 L/gid. S6 liéu thu dugc khi quét MS hoan toan tir

m/z 100 dén 700 theo phuong thirc dwong véi rira giai axit hodic bazo.

Céc théng s6 LC: Phan tach pha dao duoc tién hanh trén cot XBridge prep

OBD C18 (5 pm, 30 x 50 mm) (rira giai bazo). Giai hdp gradien duoc tién hanh véi

nudc (dung mdi A), ACN (dung mdi B), amoni bicacbonat trong nudc 8 g/L. + 500
pL/L NH4OH 30% (dung méi C) (pH~8,5). Téc do dong HPLC: 35 mL/phut dén 60

mL/phut, thé tich tiém: 1 mL. Ty 1& phan tach duoc dé & +/- 1/6000 dén MS.

Thoi gian A B C Tocdo
dong
(phut) (Y%) | (Yo) | (%) (mL/phit)
0 85 5 10 35
1 85 5 10 35
7 5 85 10 35
9 5 95 0 60
12 5 95 0 60
12,5 85 5 10 35
16 85 5 10 35

Céc nguyén liéu tho c6 thé duge tinh ché bang sic ky pha thuong, sic ky pha

dao (axit hodc bazo), phan tach khong dbi xtmg hodc téi két tinh.

Céc san phdm thudng dugc 1am kho trong chan khong truée khi tién hanh phén

tich 14n cudi va tién hanh thr nghiém sinh hoc.

Toan bo phé NMR thu duoc & 250 MHz, 300 MHz, 400 MHz hodc 500 MHz.
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1. Pidu ché hop chét trung gian (II)-Axit 2-[3,5-diclo-2-(hydroxymetyl)-4-
pyridyl]axetic

|
o_ O
ci cl cl
Z % %
o — L — —
Xl Xl X"l
a1 a2 a4
|
0. _O
cl
=
- |
Nl
Br
0] a7 a6 a5

1.1. Piéu ché 3,5-diclo-4-metyl-pyridin a2

LDA (1,86 L, dung dich 2M trong THF, 3,72 mol) va THF (5,0 L) duoc nap
trong binh phan mg trong moi trudng khi nito. 3,5-Diclo-4-metyl-pyridin al (500 g,
3,38 mol) dugc bd sung & -20°C va hdn hgp phén tng duge khudy & -10°C trong 30
phut. Hon hop phén tmg duge 1am lanh dén -70°C va metyl iodua (815 g, 5,74 mol)
duoc bd sung. Hon hop duge dé 4m dén nhiét do phong va dugc khudy trong 4 gio.
Toan bd quy trinh dugce tién hanh trén bdén mé ¢6 cung kich ¢& ma dugc thyc hién song
song v&i nhau. Hon hgp duge 1am lanh dén 0°C va duoc dap t4t bang nude (5 L) va
khudy trong 10 phut. Pha nuéc dugce chiét bang etyl axetat (2 x 3 L) va pha hitu co hdn
hop dugc rua hai lan bang dung dich nuéc mubi (10 L), 1am khd bing natri sulfat
khan, loc va ¢6 trong chan khong. San pham thé dugc tinh ché bang cach i két tinh tir
etanol (4 L) & -70°C dé thu dwgc 3,5-diclo-4-metyl-pyridin a2 dudi dang chét ran mau
vang (1,5 kg, hiéu suét 68,5%).

1.2. Pidu ché metyl 2-(3,5-diclo-4-pyridyl)axetat-hop chét trung gian a3

3,5-Diclo-4-metyl-pyridin a2 (375 g, 2,31 mol) va DMF (1,87 L) dugc nap vao
binh phan tng va hén hop phén ung dugc 1am lanh xubng 15°C. Kali tert-butoxit (779
g, 6,94 mol) duoc bd sung trong moi trudng khi nito ¢ 10-15°C va hdn hop phan tmg
duoc khudy & 15°C trong 30 phut. Dimetyl cacbonat (730 g, 8,10 mol) dugc b6 sung &
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10-15°C va hdn hop duge khudy trong 4 gir & 30°C. Toan bd quy trinh duge tién hanh
trén 4 mé ¢ cung kich thuéc ma dugc thuc hién song song véi nhau. Hén hop duoc
1am lanh dén 0°C va phan tng dugc dap tit bang nude (10 L) va khudy trong 10 phit.
Hoén hgp phan tng dugc loc va banh loc duge rira hai 1an béng etyl axetat (2 L). Pha
nudce dugc chiét hai 1in bing etyl axetat (3 L) va pha hitu co hdn hop duoc rira hai 1an
béng dung dich nwéc mudi (5 L), 1am khd bang natri sulfat khan, loc va co trong chéan
khong dé thu duoc metyl 2-(3,5-diclo-4-pyridyl)axetat a3 dudi dang dung dich mau
néu den (1,3 kg, hiéu qua 63,8%) ma dugc st dung trong budc tiép theo ma khong can
tinh ché thém.

1.3. Pidu ché metyl 2-(3,5-diclo-1-oxido-pyridin-1-ium-4-yl)axetat-hop chét
trung gian a4

Metyl 2-(3,5-diclo-4-pyridyl)axetat a3 (650 g, 2,95 mol) va diclometan (3,25 L)
duoc nap vao binh phan tng. m-CPBA (1,27 kg, 5,91 mol, do tinh khiét 80%) duoc bd
sung & 0°C trong méi trudng khi nito va hdn hop phan tmg dugc khudy ¢ 25°C trong 5
gi0. Toan bd quy trinh duoc tién hanh trén hai mé ¢6 cung kich ¢& ma dugc thuc hién
song song v6i nhau. Hon hop duge 1am lanh dén 0°C va phan tng duoc dap tat bang
nuée (4 L) va khudy trong 10 phat. Hdn hop phan ung dugc loc va banh loc dugc rira
hai 1an bang diclometan (3 L). Pha nudc dugc chiét hai 1in bang diclometan (2 L) va
pha hitu co hdn hop dugc rira ba lan béng dung dich Na>S,03 bdo hoa (15 L) va hai 1an
bing dung dich nuéc mudi (10 L) sau d6 1am kho trén natri sulfat khan, loc va co trong
chan khong. Cin dugc tinh ché bang séc ky silicagel (ete diu mo:etyl axetat 20:1 dén
1:1) @ thu dugc metyl 2-(3,5-diclo-1-oxido-pyridin-1-ium-4-yl)axetat a4 duGi dang
chit rin mau vang (900 g, hiéu sut 64,2%).

1.4. Piéu ché metyl 2-(2-bromo-3,5-diclo-4-pyridyl)axetat-hop chat trung gian
ad

Metyl 2-(3,5-diclo-1-oxido-pyridin-1-ium-4-yl)axetat a4 (900 g, 3,81 mol) va
axetonitril (8 L) dugc nap vao binh phan tmg & 20°C. Photpho oxybromua (POBr3,
1,09 kg, 3,81 mol) dugc bd sung & 0°C trong mdi trudong khi nito va hon hop phan rng
duoc khudy & 25°C trong 12 gid. Toan bd quy trinh duge tién hanh trén mot mé khéc
(quy m6 1,64 mol) song song va hai mé nay dugc thyc hién cing nhau. Hon hop duoc

lam lanh dén 0°C va phan Gng dugc dap tat bang nude (3 L) va khudy trong 10 phut.
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Pha nudc duge chiét hai 14n bing etyl axetat (2 L). Pha hitu co hdn hop dwgc rira hai
1an bing dung dich nwdc mudi (5 L), 1am kho bing natri sulfat khan, loc va co trong
chan khéng. Cin dugc tinh ché bing sic ky silicagel (ete ddu mé:etyl axetat 50:1 dén
1:1) @ thu dugc metyl 2-(2-bromo-3,5-diclo-4-pyridyl)axetat a5 duéi dang chét ran
mau tring nga (503 g, hiéu suit 43%).

"H NMR (400 MHz, CDCl3) & 8,32 (s, 1H), 4,07 (s, 2H), 3,75 (s, 3H)

1.5. Didu ché metyl 3,5-diclo-4-(2-metoxy-2-oxo-etyl)pyridin-2-carboxylat-hop
chét trung gian a6

B6 sung N,N-diisopropyletylamin (2,42 mL, 14,6 mmol) va 14-
bis(diphenylphosphino)butan-paladi (II) clorua (91 mg, 0,15 mmol) vao dung dich
chira metyl 2-(2-bromo-3,5-diclo-4-pyridyl)axetat a5 (3 g, 10,03 mmol) trong metanol
(60 mL). Binh phan tng dwoc phun rira ba 1an khi nito sau d6 dugc didu ap (3 lan
phun rira) véi 5 bar carbon monoxit va hdn hop duge gia nhiét & 80°C trong 3 gio.
H&n hgp phan tng duge loc & nhiét dd phong qua dém xelit va dung moi dugce loai bd
trong didu kién 4p suét giam. San pham thd dugc tinh ché bang sic ky cot. (Biotage
SNAP Ultra 25 g. Chét rira giai: etyl axetat:hexan 1:1). Dung mdi dugc loai bo trong
chan khong dé thu duogc 3,5-diclo-4-(2-metoxy-2-oxo-etyl)pyridin-2-carboxylat a6
dué6i dang dung dich mau vang (1,84 g, hiéu suit 66%).

LCMS (MH"): 278

'H NMR (400 MHz, DMSO-ds) 3 8,75 (s, 1H), 4,12 (s, 2H), 3,93 (s, 3H), 3,68
(s, 3H).

1.6. Didu ché metyl 2-[3,5-diclo-2-(hydroxymetyl)-4-pyridyl]axetat-hop chat
trung gian a7

B6 sung natri borohydrua (124 mg, 3,29 }mmol) vao dung dich chura metyl 3,5-
diclo-4-(2-metoxy-2-oxo-etyl)pyridin-2-carboxylat a6 (305 mg, 1,09 mmol) trong
THF (10 mL) & nhiét d6 phong va hdn hop phéan Gmg duoc dé khudy & nhiét do phong
trong 18 gid. Hon hgp phan tng duge loc va dung moi dugc loai trong chén khong.
San pham thd dugce tinh ché bang sic ky cot (Biotage SNAP Ultra 25 g. Chat rira giai:
diclometan:metanol 100:0 dén 90:10). Dung moi dugc loai trong chén khong dé thu
duoc metyl 2-[3,5-diclo-2-(hydroxymetyl)-4-pyridyljaxetat a7 dudi dang chat rén (139
mg, hiéu suét 50%).
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LCMS (MH"): 250

"H NMR (400 MHz, CDCl3) & 8,51 (s, 1H), 4,78 (s, 2H), 4,04 (s, 2H), 3,74 (s,
3H). Proton OH khong dugc quan sat.

1.7. Diéu ché hop chét trung gian (II)-Axit 2-[3,5-diclo-2-(hydroxymetyl)-4-
pyridyl]axetic.

B sung lithi hydroxit monohydrat (25,2 g, 589 mmol) vao dung dich chtra
metyl 2-[3,5-diclo-2-(hydroxymetyl)-4-pyridyl]axetat a7 (98,1 g, 392 mmol) trong hén
hop chtta THF (1,1 L) va nude (110 mL). Hén hop thu duge duoc khuéy & nhiét do
phong trong 18 gid trude khi ndé dugce cd trong chan khong. Can duoc lam bay hoi
ddng s6i vdi toluen (3 x 250 mL) dé thu duoc axit 2-[3,5-diclo-2-(hydroxymetyl)-4-
pyridyl]axetic (II) duéi dang bt mau tring nga chay tu do (92,6 g, hiéu suit 100%).
San phdm duoc st dung trong buéc tiép theo ma khong can tinh ché thém.

'H NMR (400 MHz, DMSO-ds) 6 8,54 (s, 1H), 4,62 (s, 2H), 2,46 (s, 2H). Hai
proton OH khong dugc phat hién.

2. bidu ché hop chét trung gian (III)

Diéu ché (1R)-1-flo-2-[(1S)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl]propan-
2-ol hydroclorua al4-(R,S) va (1S)-1-flo-2-[(1S)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]propan-2-ol hydroclorua al4-(S,S)

o)
41\ :;Ef—o
B N
Br
a8

a9

Br a0 Br
BOC BOC BOC_ -
— —_— —_— +
all Br Br Br
al2

B —

Br

a12<s) a12-(R)
BOC
N HN
—_—
HCl
F
OH F OH
a13-(S,R) a14-R,S)
a13-s,S) 214-(8,8)

29



51716 30/36

2.1. Pidu ché hop chét trung gian (VI)-7-bromo-10b-metyl-6,10b-dihydro-5H-
[1,3]oxazolo[2,3-a]isoquinolin-2,3-dion a9

B sung nho giot oxalyl clorua (72 mL, 838,7 mmol) vao dung dich chra N-[2-
(2-bromophenyl)etyl]axetamit a8 (ngudn thi trudng, 106,5 g, 439,8 mmol) trong DCM
(1,5L) & 0°C. Hdn hop dugc khuéy & 0°C trong 2 gio, sau d6 duogc dé Am dén nhiét do
phong va khudy trong 3 gio. Sau do, hdn hop phan tmg duge lam lanh dén 0°C va sét
(I11) clorua (86 g, 530,2 mmol) dugc bd sung trong 2 phan. Hdn hop phan ting dugc dé
4m dén nhiét do phong, khudy qua dém & nhiét do phong, pha loang bang DCM (2,5
L) va sau d6 dap tit & 0°C béng dung dich amoniac ddm diac 12M (200 mL). Lép hitu
co dugc 1am khd trén NaxSOs, loc va ¢d trong chan khong thu duge 108 g 7-bromo-
10b-metyl-6,10b-dihydro-5H-[1,3]oxazolo[2,3-a]isoquinolin-2,3-dion a9 dudi dang
chét rdn mau ndu, ma duoc st dung trong bude tiép theo ma khong can tinh ché thém.

Hiéu suét (chét thd): 83%.

LCMS (ES™): 296/298 (M+H)".

2.2. Didu ché hop chit trung gian (V)-5-bromo-1-metyl-3,4-dihydroisoquinolin
al0

B sung nhé giot axit sulfuric (75 mL) vao huyén phu chira 7-bromo-10b-
metyl-6,10b-dihydro-SH-[l,3]0xazolo[2,3-a]isoquinolin-2,3-di0n a9 (108 g, 364,72
mmol) trong MeOH (1,5 L). Hon hop phéan Gng dugc khudy qua dém & 65°C, sau do
dap tit & 0°C bang dung dich amoniac dam dac 15M (300 mL). Co hdn hgp trong chan
khong va nude (300 mL) duoc bd sung. Lép nudc duge chiét 6 14n bang DCM (1 L).
Lép hitu co dugc 1am kho trén MgSOa, loc va cb trong chan khong dé thu duogc 86,44
g 5-bromo-1-metyl-3,4-dihydroisoquinolin al0 dudi dang chit rin mau niu, ma dugc
stt dung trong budc tiép theo ma khong cAn tinh ché thém.

Hiéu suit (chét tho): dinh lugng.

HPLC (phuong thirc bazo): RT 4,75 phut, do tinh khiét 87%.

2.3. Diéu ché hop chét trung gian (IV)-5-bromo-1-metyl-1,2,3,4-
tetrahydroisoquinolin all

B& sung natri borohydrua (13,2 g, 349 mmol) ting phan (13*1 g) vao dung dich
chta 5-bromo-1-metyl-3,4-dihydroisoquinolin al0 (86,44 g, 385,9 mmol) trong EtOH
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(2 L) & 0°C. Hbn hop dugc khudy & 0°C trong 2 gid, sau d6 dung dich nuéc HCI 5N
(250 mL) duoc bd sung & 0°C. Hoén hop phan tng dugc khuéy qua dém ¢ nhiét do
phong, sau d6 EtOH duoc ¢b trong chin khong. DCM (1 L) dugc bd sung va hdn hop
duogc dap tit & 0°C bang dung dich amoniac dam dic 6M (400 mL). Lép hitu co dugc
chiét hai 14n bing DCM (500 mL), 1am khé trén MgSOs, loc va cd trong chan khong
dé thu dugc 83 g 5-bromo-1-metyl-1,2,3,4-tetrahydroisoquinolin all dudi dang chét
rdn mau nau, ma dugc sit dung trong budc tiép theo ma khong can tinh ché thém.

Hiéu suét (chit thd): 95%.

HPLC (phuong thirc bazo): RT 4,53 phut, d9 tinh khiét 80%.

2.4. Didu ché tert-butyl 5-bromo-1-metyl-3,4-dihydroisoquinolin-2(1H)-
carboxylat-cac hop chét trung gian al12, a12-S va al2-R

B6 sung TEA (160 mL, 1136 mmol) vao dung dich chta 5-bromo-1-metyl-
1,2,3,4-tetrahydroisoquinolin all (78 g, 345 mmol) trong DCM (1 L) ¢ 0°C. Sau do,
dung dich chta di-tert-butyl dicacbonat (65 g, 294,8 mmol) trong DCM (250 mL)
duge bd sung nhéd giot & 0°C. Hon hop phan tng dugc khudy qua dém & nhiét do
phong va duoc dap tit bang nuéc (100 mL). Lép hitu co duge 1am kho trén MgSOs,
loc va ¢cb trong chan khong. Cin dugc nghién hai 1an trong hdn hop chira MeOH/n-
hexan (1:2, 450 mL) dé thu duoc 63 g tert-butyl 5-bromo-1-metyl-3,4-
dihydroisoquinolin-2(1H)-carboxylat al12 (Hi¢u suit: 56%, HPLC (phuong thic bazo):
RT 6,59 phut, d9 tinh khiét 98%) dudi dang chit ran mau trang.

Phan tach bét dbi xing (SFC, Whelko 01(R,R), 50*227 mm, 360 mL/phit, 220
nm, 25°C, chét roa giai: tir 20% iPrOH) raxemat tert-butyl 5-bromo-1-metyl-3,4-
dihydroisoquinolin-2(1H)-carboxylat al12 thu dugc:

- 25,1 g tert-butyl (1S)-5-bromo-1-metyl-3,4-dihydroisoquinolin-2(1H)-
carboxylat a12-S dudi dang chit ran.

Hiéu suét: 22%.

HPLC (phuong thtrc bazo): RT 6,59 phut, do tinh khiét 91%.

Phan tich bat dbi xtmg (LC, Whelko-01 (R,R), 250*4,6 mm, 1 mL/phat, 220
nm, 30°C, chét ria giai: iPrOH/n-heptan/DEA 50/50/0,1) RT 4,86 phut, 97,7% ce.

- 293 g tert-butyl (1R)-5-bromo-1-metyl-3,4-dihydroisoquinolin-2(1H)-

carboxylat al2-R duéi dang chat rén.
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Hiéu suat: 26%.

HPLC (phwong thirc bazo): RT 6,59 phit, d6 tinh khiét 98%.

Phén tich bat dbi xung (LC, Whelko-01 (R,R), 250*4,6 mm, 1 mL/phut, 220
nm, 30°C, chét rira giai: iPrOH/n-heptan/DEA 50/50/0,1) RT 5,62 phut, 92,4% ee.

2.5. Pidu ché tert-butyl (1S)-5-[(1R)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-
3,4-dihydro-1H-isoquinolin-2-carboxylat hop chit trung gian al3-(S,R) va tert-butyl
(1S)-5-[(1S)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-isoquinolin-2-
carboxylat-hop chét trung gian al13-(S,S)

tert-Butyl (1S)-5-bromo-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat al2-
S (7 g, 21,45 mmol) dugc hoa tan trong tetrahydrofuran khé (107 mL) ¢ -78°C. n-
BuLi (32,93 mmol) dugc bd sung nhé giot va hdn hop duge khudy & -78°C trong 10
phut. Floaxeton (4,78 mL, 64,2 mmol) dugc bd sung va hdn hop duge khuéy O nhiét
d6 phong trong 1 gid. Hon hop phan tng dugc dap tit bang dung dich nudc HCI 1IN
(350 mL), sau d6 chiét ba 14n bang diclometan. Lép hitu co duge 1am kho trén MgSOs,
loc va ¢d trong chan khong. Cén dugc tinh ché bang sic ky pha dao (phuong thirc
bazo, LC chudn). Phén tach bit dbi (LC, chiralpak IC, 80*380 mm, 300 mL/phut, 220
nm, 30°C, chét rira giai: 10% iPrOH trong heptan) thu dugc:

- 1,137 g tert-butyl (1S)-5-[(1R)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-
dihydro-1H-isoquinolin-2-carboxylat al13-(S,R) duéi dang chét rdn mau be.

Hiéu suit: 16%

LCMS (ES™): 268,0 (M-tBu+H)".

Phan tich bat dbi xing (LC, Whelko-01 (R,R), 150*4,6 mm, 1,5 mL/phut, 220
nm, 30°C, chét rira giai: iPrOH/n-heptan/DEA 10/90/0.1): RT 2,37 phut, 100% ce.

- 1,074 g tert-butyl (1S)-5-[(1S)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-
dihydro-1H-isoquinolin-2-carboxylat a13-(S,S) du¢i dang chét rdn mau be.

Hiéu sudt: 15%

LCMS (ES*): 268,0 (M-tBu+H)".

Phan tich bat di xung (LC, Whelko-01 (R,R), 150*4,6 mm, 1,5 mL/phit, 220
nm, 30°C, chét rira giai: iPrOH/n-heptan/DEA 10/90/0.1): RT 2,72 phit, 100% ee.

32



51716 33/36

2.6. Pidu ché (1R)-1-flo-2-[(1S)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-
yl]propan-2-ol  hydroclorua al4-(R,S) va (1S)-1-flo-2-[(1S)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]propan-2-ol hydroclorua-hop chét trung gian al14-(S,S)

tert-Butyl (1S)-5-[(1R)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-
isoquinolin-2-carboxylat al3-(S,R) (1,137 g, 3,516 mmol) dugc hoa tan trong dioxan
(18 mL) & nhiét do phong. Dung dich HCI 4N trong dioxan (8,8 mL, 35 mmol) dugc
b4 sung. Hon hop dugc khudy & nhiét d6 phong qua dém. Hon hop phan tmg dugc cd
trong chan khong dé thu dugc 950 mg (1R)-1-flo-2-[(1S)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]propan-2-ol hydroclorua al4-(R,S) duéi dang chit rin mau
be.

Hiéu sut (chit thd): dinh luong.

LCMS (ES*): 224,0 (M+H)".

(18)-1-flo-2-[(1S)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl]propan-2-ol
hydroclorua al4-(S,S)

Hop chét al4-(S,S) ¢6 thé dugc téng hop theo phuong phép tuong tu str dung
tert-butyl (1S)-5-[(18)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-
isoquinolin-2-carboxylat a13-(S,S) lam nguyén li¢u ban dau.

Hiéu suét (chét tho): dinh lugng.

LCMS (ES™): 224 (M+H)".

3. Quy trinh didu ché hop chét ¢ cong thirc (1)

3.1. Piéu ché hop chét ¢6 cong thuc (Ia) - 2-[3,5-diclo-2-(hydroxymetyl)-4-
pyridyl]-1-[(1S)-5-[(1S)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-

isoquinolin-2-yl]etanon

CH.HN
Cl O . 314-(8,3) cl
— OH HO NN (0]
N\ / Z N
cl OH (I
OH F
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B6 sung (2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluronium hexaflophosphat
(HBTU, 217 mg, 0,571 mmol) vao dung dich chira axit 2-[3,5-diclo-2-(hydroxymetyl)-
4-pyridyl]axetic A (112 mg, 0,476 mmol) va (2S)-1-flo-2-[(1S)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]propan-2-ol hydroclorua al4-(S,S) (136 mg, 0,524 mmol)
trong DMF (6 mL). Sau d6, N,N-diisopropyletylamin (0,24 mL, 1,43 mmol) dugc bd
sung & nhiét d6 phong va hdn hop duge khudy trong 2 gid. Hdn hop phan tng dugc
dap tit bang nudc va chiét hai 1in bing etyl axetat. Sau d6, cac 16p hitu co két hop
dugc lam kho trén MgSOs, loc va dung mdi dugc loai trong chan khong dé thu dugc
san phdm thd. San pham thé duge tinh ché bang sic ky pha dao (phwong thirc bazo) va
dung mdi duge loai trong chan khong dé thu duogc 2-[3,5-diclo-2-(hydroxymetyl)-4-
pyridyl]-1-[(1S)-5-[(1S)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-
isoquinolin-2-yl]etanon 1 (116 mg, hiéu suét 55%) dudi dang chat rén.

LCMS: 441(MH")

'H NMR (400 MHz, DMSO-ds) & 8,59 (2s, 1H, chét ddng phan hinh hoc), 7,37
— 7,09 (m, 3H), 5,48 (m, 1H), 5,34 (m, 2H), 4,72 — 4,53 (m, 3H), 4,53 — 4,25 (m,
1,3H), 4,25 — 4,03 (m, 1,7H), 4,02 — 3,69 (m, 2H), 3,48 (m, 0,7H), 3,38 -3,33 (m, 0,3H
tin hiéu mot phan duéi nude), 3,31 — 3,07 (m, 1H), 1,60 (d, J = 6,7 Hz, 1H), 1,53 (m,
3H), 1,37 (d, ] = 6,7 Hz, 2H).

3.2. Pidu ché hop chit c6 cong thire (Ib) 2-[3,5-diclo-2-(hydroxymetyl)-4-
pyridyl]-1-[(1S)-5-[(1R)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-dihydro-1H-
isoquinolin-2-yl]etanon

Hop chit néu & dé muc dugc didu ché theo quy trinh twong tu v&i quy trinh
duge md ta cho hop chét ¢ cong thire (Ia) bat dau tir (2S)-1-flo-2-[(1R)-1-metyl-
1,2,3,4-tetrahydroisoquinolin-5-yl]propan-2-ol hydroclorua al4-(S,R).

LCMS: 441(MH")

'H NMR (400 MHz, DMSO-ds) & 8,58 (2s, 1H, 2 chit ddng phan hinh hoc),
7,42 — 7,07 (m, 4H), 5,47 (s, 1H, c4c chét ddng phan hinh hoc), 5,41 — 5,24 (m, 2H),
4,85 — 4,66 (m, 1H), 4,57 — 4,24 (m, 2H), 4,09 (s, 3H), 4,01 — 3,70 (m, 2H), 3,58 -
3,19 (m, 1H tin hiéu mdt phﬁn dudi nude), 1,59 (d, J =6,7 Hz, 1H), 1,53 (m, 3H), 1,36
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(dd, J = 6,8, 2,0 Hz, 2H).
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1. Hop chét ¢6 cong thuc (I), hodc mubi dugc dung cua né,

o

2. Hop chit ¢ cong thic (I) theo diém 1, trong d6 hop chit nay 1a 2-[3,5-diclo-2-
(hydroxymetyl)-4-pyridyl]-1-[(1S)-5-[(1S)-2-flo-1-hydroxy-1-metyl-etyl]-1-metyl-3,4-
dihydro-1H-isoquinolin-2-yl]etanon va c6 cong thirc (IA)

Cl

“ |
N
OH Cl
(1A) .
HO

3. Duoc phém chtra hop chét co cong thirc (I) theo diém 1, hoic mudi dugc dung cta

no, cung vai chat mang dugce dung.
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