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Linh vue ki thuét dwoc dé cap

Sang ché dé cap dén mot s& hop chét 3,4-dihydroisoquinolin-2(1H)-yl va dugc

pham chtra chiing.
Tinh trang ky thuat cia sang ché

Bénh Parkinson 1a mot r6i loan thodi hoa thén kinh, tién trién, man tinh, c6 dic
trung 12 s6 luong t& bao than kinh tiét dopamin trong no bi suy gidm. Bénh Parkinson
gdy run khi ngdi yén, nghi ngoi va ddng thoi gay céc triéu ching van dong khac (vi du
chting mét van dong va chimg ctt dong cham) va céc triéu ching khong lién quan dén
van dong (vi du chiing suy giam nhéan thuec, cac rdi loan giic ngi, va chiing trdm cam).
Liéu phap diéu tri bénh Parkinson hién nay 1a sit dung cac tién chit dopamin nhu
levodopa, va cac chét chu van dopamin nhu pramipexol. Céc liéu phap dung dopamin
tac dong truc tiép nay c6 hiu qua han ché, mot phan 1a do gay suy giam nhan thic khi
dung liéu cao, c6 nguy co gdy bénh dong kinh (nhu quan sét thiy ¢ dong vat gim
nhAm khi ding mot sé chét chi van D1), va ¢6 bidu hién khang thudc. Cho dén nay

van rat can mot liéu phap diéu tri bénh Parkinson an toan va hi¢u qua.

Céc chit didu bién di lap thé 1a cac tic nhan ma lam thay ddi tir xa qué trinh
tuong tac clia cic phéi tir véi cac thu thé ciia ching bang cach lam thay d61 mdi truong
lién két phdi tr. Mot vi du vé kiéu didu bién nay 12 néu qué trinh lién két cta chét diéu
bién voi vi tr di lap thé (bac hai) tao ra su thay dbi cAu hinh protein thu thé ma dugc
dua dén vi tri lién két ddng 1ap thé (bac nhét) cia phéi tir. Hiu qua cla téc dong di 1ap
thé duogc cho 1a ¢6 lgi khi ma chit didu bién tao diéu kién thuan loi cho hoic tao kha
ning gy tuong tac hodc la b4t loi khi ma né tc ché tuong tac cla phdi tir véi vi tri

lien két ddng 1ap thé.

Cong bb don yéu ciu patent chau Au sé EP 330360 boc 16 mdt s6 hop chat

isoquinolin 1a c4c chét chu van cua thu thé Kappa opioit va dung 1am céc thudc giam
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dau.

Patent My s6 5236934 boc 16 mot s6 hop chét 1,2,3,4-tetrahydroisoquinolin 14
céc chét e ché thu thé angiotensin II va dung dé didu trj cac rdi loan CNS, gdm ca

chimg loan chirc ning nhén thirc.

Cong bd don yéu clu patent My sb 2006/0287359 boc 16 mot s6 hop chit
tetrahydroisoquinolin 1a céc chét ddi khang thu thé estrogen va ding dé didu tri cac rbi

loan lién quan dén estrogen, gdm ca bénh ung thu vi.
Ban chét ky thuit ciia sang ché

Muc dich cta sang ché 1a d& xuit mot s6 hop chit méi 1a cac chét diéu bién
dwong di 14p thé (Positive Allosteric modulator - PAM) d6i v6i thu thé dopamin 1
(D1) va vi vay hitu hiéu trong didu tri c4c tinh trang bénh ly lién quan dén D1 nhu
bénh Parkinson va bénh tadm than phan liét, gém ca viéc lam thuyén gidm céc triéu
chimg di kém nhu chirng suy giam nhén thirc nhe & bénh Parkinson ciling nhu ching
suy giam nhén thire va céc tri¢u ching bét loi & bénh tam than phén liét. Cac hop chit
nay cling hitu hiéu trong diéu tri cé4c triéu ching cta bénh Alzheimer nhu ching suy
giam nhan thitc, cai thién cac tri¢u ching van dong & bénh Parkinson khi dugc su
dung & dang li€u phép don, didu tri chimg trAm cam va rbi loan ting dong thiéu tap
trung (Attention Deficit-Hyperactivity Disorder - ADHD). Cac hop chit méi theo séng
ché c6 thé 1a co s& dé xay dung mot phwong thitc didu tri khac cho cic rdi loan nay.

Sang ché con d& xuét cac hop chit méi ¢ dang ddng két tinh.

Sang ché dé xut hop chét c6 cong thirc I:

HO
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trong do,
n béng 0, 1 hoac 2;
R1 13 halogen;
R2 1a halogen, H, CN, C1 — C3 alkoxy hodc C1 — C3 alkyl; va
R3 1a H, halogen, C1 — C3 alkoxy hozc C1 — C3 alkyl.
Sang ché con d& xuét hop chét c6 cong thirc Ia:

HO

Ia
trong do,
n béng 0, 1 hoac 2;
R! 14 halogen;
R2 14 halogen, H, CN, C1 — C3 alkoxy hodc C1 — C3 alkyl; va
R3 1a H, halogen, C1 — C3 alkoxy hogc C1 — C3 alkyl.
Séang ché con @& xuét hop chét c6 cong thic I hoic Ia:
trong do,
n bé‘mg 0, 1 hodc 2;
R1 1a halogen;

R2 1a halogen; va
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R3 1a H hoic C1 — C3 alkoxy.
Séang ché con dé xudt hop chét c6 cong thirc I hoic Ia:
trong do,

n béng 0, 1 hodc 2;
R! 13 CI, F hoic Br;

R2 14 Cl, OCH3, H, F, CN hozc CH3; va

R3 1a OCH3, H, CHyCH3, Cl, OCH(CH3)y, OCHyCH3, F, CH(CH3),
hodc CH3.

Sang ché con dé xuét hop chit c6 cong thirc I hoic Ia:
n béng 0 hodc 2;
Rl 1acCl;
R2 12 Cl hogc F; va
R3 1a H hoac OCH3.

Séang ché con dé xuét hop chit ¢ cong thirc Ib:

OH
OH
Cl
N%
o)
Cl

Ib.

Hop chét c6 cong thirc I dugce wu tién 1a hop chét c6 cong thire Ic:
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OH
|OH
cl
Ninj
0
cl

Ic.

Hop chét c¢6 cong thic I duge uwu tién 1a 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon.

Sang ché con dé xudt ché phim chira 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon va axit 4-hydroxybenzoic.

Sang ché con d& xudt ché phim chira 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon va axit 4-hydroxybenzoic theo ty 1¢ khoang mot trén mot.

Sang ché con d& xudt ché phadm chira 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon va axit 4-hydroxybenzoic ¢ dang ddng két tinh.

Sang ché con @& xuit ché phim chira 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)- 1-metyl-3,4-dihydroisoquinolin-2(1 H)-

yl]etanon va axit 4-hydroxybenzoic & dang ddng két tinh bén.

Sang ché con @ xudt ché phdm chtta 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]etanon va axit 4-hydroxybenzoic ¢ dang d6ng két tinh c6 dic trung vé phd nhiu xa
bot tia X khi st dung birc xa CuKa 1a cé dinh nhiéu xa & goc nhiéu xa 20 1a 18,2° két
hop v6i mdt hodc nhiéu dinh duogc chon tir nhom gém cd 16,0°, 25,4°, va 7,0°; voi

dung sai d6i vé6i géc nhiéu xa 26 1a 0,2 d9.
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Hop chét c¢6 cong thie I duge uu tién 1a 2-(2,6-diclophenyl)-1-((1S,3R)-3-
(hydroxymetyl)-5-(2-hydroxypropan-2-yl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl)etan-1-on.

Séng ché con d& xuét 2-(2,6-diclophenyl)-1-((1S,3R)-3-(hydroxymetyl)-5-(2-
hydroxypropan-2-yl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)etan-1-on & dang tinh
thé c6 dic trung vé phé nhiéu xa bt tia X khi sir dung birc xa CuKa 1a c6 dinh nhiéu
xa & gbc nhiéu xa 20 1a 14,27° Kkét hop v6i mot hodc nhiéu dinh duogc chon tir nhém
gém c6 15,71°,18,01°, 18,68°, 22,43°, va 25,08°; v4i dung sai dbi voi gbc nhiéu xa 20
1a 0,2 do.

Ngoai ra, sang ché d& xuit duoc phdm chira hop chét c6 cong thirc I, va ta

duoc, chit pha loang hodc chit mang dugc dung.

Béan md ta bdc 10 phuong phap diéu tri bénh Parkinson bao gém viéc cho ddi

tugng can diéu tri ding hop chét c6 cong thirc I v6i lugng hitu hiéu.

Ngoai ra, ban mo ta bdc 10 phuong phép didu tri cac rdi loan thin kinh nhan
thirc di kém véi bénh Parkinson bao gém viéc cho d6i tuong can diéu tri dung hop

chét c6 cong thire I véi lwgng hitu hiéu.

Ngoai ra, ban md ta boc 16 phwong phép diéu tri bénh tam than phan liét bao

gbm viéc cho d6i twong can diéu tri ding hop chét c6 cong thirc I véi lugng hitu hiéu.

Ngoai ra, ban md ta boc 16 phuong phap diéu tri bénh Alzheimer bao gém viéc

cho dbi twong can diéu tri ding hop chét c6 cong thirc I v6i lugng hitu hiu.
Ngoai ra, sang ché d& xuét hop chét c6 cong thirc I dung dé diéu tri bénh.
Ngoai ra, sng ché d& xuét hop chét c6 cong thirc I dung lam thude.

Ngoai ra, sang ché @ xuét hop chit c6 cong thirc I dung dé diéu tri bénh

Parkinson.

Ngoai ra, sang ché @ xuét hop chét c6 cong thirc I dung dé diéu tri bénh tam

than phan liét.
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Ngoai ra, sang ché @ xuét hop chit c6 cong thic I ding dé diéu tri bénh

Alzheimer.

Béan md ta bdc 10 viéc st dung hop chat cé cong thirc I d€ san xuat thubc chira

bénh Parkinson.

Ngoai ra, sang ché d& xuét dugc phidm chira 2(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)- 1-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]etanon va axit 4-hydroxybenzoic, va ta dugc, chét pha lodng hoic chét mang dugc

dung.

Hop chét c6 cong thire I ¢6 th8 dugc st dung két hop véi cac thubc khac ma
duoc st dung trong diéu tri/phong ngira/ngdn chin hodc lam thuyén giam cac bénh
hodc céc tinh trang bénh ly ma céc hgp chit c6 cong thie I hitu dung, gébm ca bénh
Parkinson va bénh tam thin phan liét. C6 thé ding (cac) thude khic theo dudng va véi
lugng thuong dugce st dung, ddng thoi vé6i hodc 1an luot so véi hop chét c6 cong thirc
1. Khi hop chit ¢6 cong thic I dugce sir dung ddng thdi véi mdt hogc nhiéu thude khac,
duoc phém dang lidu don vi chira cic thudc khac ngoai hop chét c6 cong thuce I 1a
dugc vu tién. Theo dd, cac duge phim theo sang ché gdbm cac dugc phim chtra ¢ mot
hodc nhidu hoat chét khac, ngoai hop chét c¢6 cong thirc I. Vi du vé cac hoat chét khéc
c6 tac dung diéu tri bénh Parkinson ma c6 thé dugc két hop v6i hop chét co cong thire
I, dung riéng ré& dung riéng r& hodc trong cung dugc phim gdm, nhung khéng chi giéi

han &:
(a) c4c tién chat dopamin nhu levodopa; melevodopa, va etilevodopa; va

(b) cac chat chi van dopamin gdbm pramipexol, ropinirol, apomorphin,

rotigotin, bromocriptin, cabergolin, va pergolit.

Céc hop chét theo séng ché c6 thé tdn tai du6i dang cac chit ddng phan 1ap thé.
Cac phuong an theo sang ché déu gdm tit ca cac chit ddng phan ddi anh, cac chét
ddng phén khong ddi quang, va cac hdn hop cta chung. Céac phuong dn dugc vu tién la
cac phuong an ma chu yéu 1a mot chit dong phan khong d6i quang. Cac phuong 4n

duoc vu tién hon 1a cac phuong an ma chu yéu 1a mot chat ddng phan dbi anh.
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Chét ddng phan khong d6i quang clia hop chét c6 cong thire T duge wu tién 1a

hop chét c6 cong thirc Ta:

HO

Ia

trong d6 lién két hinh ném vé bing cac nét dat " va lién két hinh ném

— bidu thi chit ddng phan khong dbi quang c6 cu hinh trans.

Chét ddng phan ddi anh cta hop chit c6 cong thirc I hodc Ia thu duge nhu néu
trong phdn vi du thuc hién sang ché, gbm ca hop chédt theo vi du 1: 2-(2,6-
diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-

dihydroisoquinolin-2(1H)-yl]etanon la dugc vu tién hon.
MO ta chi tiét sang ché

Nhu dugce stt dung ¢ day, thuat ngi “chit ddng két tinh” dugc ding dé chi tinh
thé rin da thanh phin gdm hai hop chét, trong d6 su két hop ctia cac hop chét cha yéu
12 nhd cac twong tac hoa hoc khong phai cong hoa tri va khong phdi ion nhu lién két
hydro. Trong linh vuc dugc phim, mot chét ddng két tinh thuong bao gbm hop chét
thr nhat ma 13 hoat chit va hop chét tht hai ma thuong dugc goi 1a hop chét la hoac
chét ddng cAu thanh. C6 thé phan biét chét ddng két tinh véi tinh thé mudi & chd hop
chit thr nhat vé co ban khong mang dién hodc trung hoa. C6 thé phan biét chat ddng
két tinh vé6i tinh thé hydrat hodc solvat & chd hop chét la c6 thé 1a nuéc hoic dung
mbi. Chit ddng két tinh duoc wu tién 1a chit ddng két tinh bén c6 diém néng chay

thich hop.

Nhu dugc st dung & diy, nhém “halogen” dugc dung dé chi clo, flo, bromo

hodc iodo. Céc halogen dugc uu tién 1a clo va flo.
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Nhu dugce sit dung & day, nhém “C1 — C3 alkoxy” duge dung dé chi metoxy,

etoxy, n-propoxy va i-propoxy. C1 — C3 alkoxy dugc uu tién la metoxy.

Nhu dugc sit dung & ddy, nhém “C1 — C3 alkyl” dwoc ding dé chi metyl, etyl,
n-propyl va ipropyl. C1 — C3 alkyl dugc uu tién la metyl.

Nhu duogc st dung & day, thuat ngit “dbi teong” dugc ding dé chi dong vat nhu

dong vat co6 vl va ké ca con nguoi. Nguoi 1a doi tugng duge uu tién.

Ngudi ¢ hidu biét trung binh trong linh vuc k§ thudt niy s& thdy rang c6 thé
didu tri bénh Parkinson bang cach cho ddi twong dang c6 cic triéu chimg dung lugng
hitu hiéu hop chét ¢ cong thire I. Theo d6, thuat ngit “diéu tri” duoc ding dé chi tit ca
cac qué trinh, trong d6 hi€u qua cua no co6 thé 1a 1am cham, 1am gian doan, kim ham,
kiém so4t, hodc 1am ngimg tién trinh cta mot rdi loan dang méc phai va/hodc céc triéu
chirng ctia nd, chir khong phai chi duge dung d8 chi mot sy loai bo hoan toan tit ca cac

tri¢u chung.

Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat nay s& thdy rang c6 thé
didu tri bénh Parkinson bang cach cho ddi twong c6 nguy co phat trién céc tridu ching
dung lugng hitu hiéu hop chit c6 cong thuc I va do d6 ciing c6 thé ding hop chét nay
dé diéu tri du phong.

Ay12?

Nhu duge sit dung & day, thuat ngit “lugng hitu hi¢u” hop chét c6 cong thic I
dugc dung dé chi mét lugng, tirc 14 mot lidu lugng, ma tao ra tac dung diéu trji mot rdi
loan, nhu bénh Parkinson dugc md ta & ddy. Bac sy kham bénh, dugc xem 1a ngudi ¢6
hiéu biét trung binh trong linh vuc k§ thuat ndy, c6 thé d& dang xac dinh dugc lugng
hitu hiéu bang cach st dung céc k§ thuat thong thuong va bang cach quan sat két qua
thu dugc tir nhitng ca twong tu. Khi xac dinh lugng hitu hi¢u hodc lidu lugng hop chét
c6 cong thuc I, mot sé yéu td dugc can nhéc, gdm, nhung khong chi giéi han &, hop
chét ¢6 cong thuc I cu thé dugc dung; cac tac nhan khac cling dugc dung, néu co; loai
dong vit; thé trang, tudi va kich thudce cia dong vat; mac phirc tap hodc mic nghiém
trong cla roi loan, nhu bénh Parkinson; d4p ing cta chinh dbi tuong do; phuong thuc

dung; cac dic tinh sinh khéa dung cua ché phdm duoc ding; ché d6 lidu luong duge ap

-10-
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dung; viéc st dung céc bién phép y hoc ddng phat khéac; va céc tinh trang c6 lién quan

khac.

Hop chit c6 cong thire I ¢6 thé duoc ding mot minh hodc & dang dugce phim
chta céc ta dugc, cac chit pha lodng va cac chit mang duoc dung. Cac dugc phdm
nhu vAy va cac quy trinh bao ché ching 13 da biét trong linh vuc k¥ thuat nay (Xem, vi
du, Remington: The Science and Practice of Pharmacy, D.B. Troy, Editor, 21st
Edition., Lippincott, Williams & Wilkins, 2006).

Tht nghiém didu bién di 14p thé c6 loi & thu thé D1 ctia ngudi

Céc t& bao HEK293 biéu hién 6n dinh thu thé D1 ctia ngudi duge chuén bi bang
cach tai nap gen virut retro sitr dung vecto pBABE-bleo va h¢ virut retro Phoenix. Cho
cac té bao nay sinh truéng trong DMEM/F12 (Gibco) c6 bd sung 10% huyét thanh bé,
20mM HEPES, 2mM glutamat, va 150pg/ml zeoxin & 37°C trong 5% CO,. Khi muc
d6 hop luu khoang 80%, thu gom cac té bao bang cach st dung 0,25% trypsin/EDTA,
huyén phil héa trong FBS cong véi 8% DMSO, va bao quén trong nito 16ng. Vao ngay
thr nghiém, lam tan bang céc té bao va lai huyén phii hoa trong dung dich dém STIM
(dung dich mudi can bing Hanks c6 bd sung 0,1% BSA, 20mM HEPES, 200uM
IBMX, va 100uM axit ascorbic). Pha lodng hang loat hop chét thir nghiém (1:3) trong
DMSO va sau d6 pha lodng tiép dén ty 1& 1:40 vao dung dich dém STIM chira 2X
ndéng d6 ECyo ctia dopamin. Ndng d0 ECao cia dopamin 1a ndng d6 1am ting luong
AMP vong dén 20% luong tdi da c6 thé tao ra bdi dopamin; trong thir nghiém nay,
Ecmaxmax 1a 5uM, va ECy noéi chung 1a 12nM. Trdn hai muoi 1dm pl dung dich nay
v6i 25ul huyén phi chira t& bao (1250 t& bao) va phan tan vao mdi 1 cua cac dia bing
mdt nira c6 96 15; ndng d6 DMSO cudi 14 1,25%. U cac dia & 25°C trong 60 phut. Xac
dinh viéc tao cAMP bang cach dd HTRF (Cisbio™) theo huéng dan cua nha sén Xuét:
cho dung dich dém phén giai chta cryptat khang cAMP va chit lién hop D2 (25ul mbi
chét) vao cac 13, 1 cic dia nay thém 60-90 phut, va nhan biét sy phat huynh quang
béng cach str dung thiét bi doc dia EnVision (PerkinElmer™), Chuyén dir li€u thanh
ndéng d6 cAMP bing cach st dung dudng cong tiéu chuén cAMP, va phén tich ECso
tuyét d6i bang cach sir dung ham log khong tuyén tinh 4 bién s6 (Abase™ v5.3.1.22).

ECso tuyét dbi dbi vi chét diéu bién di 1ap thé c6 loi dugc tinh 12 ndng d0 tao ra luong

-11-
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cAMP béng ntra luong tdi da, trén co sé mot khoang tri s6 tir EC2o ctia dopamin, tri s6
nay xac dinh dap ung tdi da, dén dap tng Ecmax, dugc xdc dinh bang cach bd sung

5uM dopamin.

Trong thtr nghiém trén, hop chét dugc ding trong thir nghiém dé 1am vi du c6
EC,, tuyét ddi thip hon 300 nM & thu thé D1 ctia ngudi. Hop chét clia Vi du 1 ¢6 ECy,
tuyét déi 1a 3,66 + 0,67 nM (SEM; n=9) vé6i dap tng tdi da 1a 83,8 + 4,4 % & thy thé
D1 ciia ngudi. Chét dong két tinh cta Vi du 2 ¢6 ECy, tuyét dbi la 1,11 + 0,11 nM
(SEM; n=2) & thu thé D1 ctia ngudi. Hop chét cta Vi du 3 ¢6 EC,, tuyét dbi 1a 11,75 +
1,27 nM (SEM; n=16) véi dap tng t6i da 12 91,3 + 2,4 % & thy thé D1 ctia nguoi. Cac
két qua nay cho thiy rang céac hop chét c6 cong thirc I dugc thir nghiém 1am vi du nay

14 cac chét didu bién di 1ap thé c¢6 loi dbi voi thu thé D1 ctia ngudi.

C6 thé x4c dinh tac dung chéng lai bénh Parkinson ctia cic hop chit theo séng
ché bang cach st dung cic quy trinh da biét trong linh vuc k¥ thuét ndy nhu dung cac
mau dong vat dé x4ac dinh hoat dong van dong gém ca cac tac dong dén hoat déng van
dong co ban (cho lam quen vo6i didu kién thir nghiém) va dén chiing mét van dong do

reserpin gay ra & chudt gin gen thy thé dopamin 1 (D1) ctia ngudi.
Tao ra chudt gin gen thu thé D1 ciia nguoi

C6 thé tao ra chudt bién ddi gen, trong d6 thu thé dopamin 1 (D1) ctia chudt
duoc thay thé bing thu thé twong Gng clia ngudi bang cach st dung cic phuong phip
thong thuong. Vi dy, cac doan gen chudt dugc tao dong phu tir thu vién nhiém sic thé
nhan tao cta vi khuin RP23 va tai tao dong thanh vecto huéng dich PGK-neo. Khung
doc m& cta chudt duogc thay thé bang khung doc mé cua thu thé D1 cta ngudi & ving
ngoai 2. Pau dong ciia gen danh diu chon loc neo cua viing ngoai 2 dugc cai bién
phéan hong bang céc vi tri fit dé sau d6 loai bo. Viéce cai bién phan héng ving ngoai 2
bdi céac vi tri chon loc loxP 1a mdt phuong thirc dé tao ra chudt loai b gen D1 béng

cach lai v6i chudt bi€u hién gen nucleaza cre.

Cho dong té bao gbc ciia phdi C57BL/6 N B6-3 sinh trudng trén 16p cung cp

dinh dudng dugc lam bét hoat gian phan ctia cic nguyén bao phdi cia chudt trong
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DMEM chira glucoza v&i ndng d6 cao ¢b bd sung 20% huyét thanh bé va 2x100 don
vi/lit yéu td e ché bénh bach cau. Tao xung dién mudi tri€u té bao géc cua phoi cong
v6i 30pg vecto ADN tuyén tinh va thuc hién lwa chon G418 (200pg/ml). Céc dong
dwoc phan 14p va phan tich bing phwong phap thim tich Southern.

Chén mot dong chira doan xen v6i kich thudc mong mudn vao cac tai mam va
chudt thu duge dugce genotyp hoa bang PCR. Thé kham duc dugc lai v6i thé kham cai
chira gen nucleaza Flp dé loai bo gen danh dAu lya chon. Xéac dinh thé hé con chtra thu
thé D1 ctia ngudi va khong chira gen dénh ddu lwa chon bang PCR. Cho dj hop tir duc
giao phdi vé6i chudt cai C57BL/6. Cho thé hé con duc va cii chira thu thé D1 cta
ngudi giao phdi v6i nhau va x4c dinh cac ddng hop tir bang PCR. Hanh vi va viéc sinh
san cua cac ddng hop tir 12 binh thudng, va quan toc dugc duy tri & trang thai dong hop

tt cho cac thé hé ké tiép.
Hoat déng van dong co ban (cho lam quen véi diéu kién thir nghiém)

Hoat dong van dong dugc xac dinh b'fmg mot hé théng tu ddng hdéa ma theo doi
chuyén dong cua chudt. Cho chuft c6 gin gen thu thé D1 cua ngudi vao chuéng va
cho 1am quen v&i chudng trong 60 phut. Trong khoang thoi gian nay, ching giam di
chuyén dan. Sau khi cho dung hop chét theo sang ché, ching ting van dong theo lidu

lugng.

Cu thé 13, nhitng hdp x4c dinh hoat dong van dong dugc dit trong cac khung
hinh chit nhat chiu cac tia hdng ngoai dé xac dinh hoat dong van dong (theo chiéu
ngang va chiéu doc) goi 1a nhitng di chuyén. Hoat dong van dong dugc ghi nhan trong

khoang thoi gian tir 7:30 dén 15:00 gio.

Chudt dugc bit ngiu nhién vao cac nhom diéu tri nhu duoc néu trong Bang 1.
Pua riéng mdi con chudt vao mdt hdp xac dinh hoat dong van dong cho lam quen vai
diéu kién thtr nghiém trong 60 phut. Sau do, cho dung thudc theo dudng miéng va tong
s6 1an di chuyén dugc ghi nhan mdi 10 phit mdi con trong khoang thoi gian 60 phut.
O chudt cho didu tri so bd bang reserpin, thi khong c6 giai doan cho 1am quen tir trude
véi diéu kién thtr nghiém. Do d6, ngay sau khi cho ding thudc, téng sb 14n di chuyén

dugc ghi nhin cho khoang thoi gian 60 phut. Dit liu dugc chuyén tir phdn mém/may
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tinh vao bang tinh d& phan tich thém. Thyc hién phén tich thng ké bing céch sir dung
ANOVA mét yéu tb, sau do phén tich kiém dinh sau béng cach st dung Fishers’ LSD

hodc Dunnett’s test.

Trong thir nghi€ém hoat dong van ddng co ban (cho lam quen véi diéu kién thir
nghiém), cac hop chét cta Vi du 1, 2, 3, 4 va 13 lam chudt ting van dong theo liéu
lurong (cac Bang tu 1 dén 5). Piéu nay cho thiy ring cac hop chit cia Vidu 1, 2, 3, 4

va 13 ¢6 hiéu qua kich thich van dong & dong vat da quen voi diéu kién thtr nghiém.

Bang 1
Hoat dong van dong co ban
£, 1 . (Téng sb 1an di chuyen trong 60 phut)
Hop chat thir nghiém (Trung binh, Sai s0 chuén trung binh, %
Sai s6 chuén)
T4 duoe Trung binh 542

Sai s6 chuén trung binh 111
% Sai s6 chuin 30
Trung binh 542
Vidu 1 (1 mg/kg) Sai s chuén trung binh 52
% Sai s6 chuin 10
Trung binh 1118 *
Vidu 1 (3 mg/kg) Sai s6 chuén trung binh 289
% Sai s6 chuén 26
Trung binh 1818 ** @
Vidu 1 (6 mg/kg) Sai s chuén trung binh 392
% Sai s6 chuan 22
Trung binh 3047 *** @
Vidu 1 (10 mg/kg) Sai s chuén trung binh 306
% Sai s6 chuén 10
Trung binh 4623 *** @
Vidu 1 (30 mg/kg) Sai s6 chudn trung binh 486
% Sai s6 chuin 11

*p<0,05, **p<0,01, ***p<0,001 so véi ta dugc (thir nghiém t khong cép doi)
@ p<0,01 so véi ta duge
Thir nghiém da so sanh Dunnett ANOVA mot yéu td

(20% hydroxypropyl betaxyclodextrin)

-14-



23811

Bang 2

Hop chét thir nghiém

Hoat dong van dong co ban
(Tong s6 1an di chuyen trong 60 phut)
(Trung binh, Sai s0 chuén trung binh, %
Sai sb chuén)

T4 dugc,n =8
(20% hydroxypropyl betaxyclodextrin)

Trung binI} 380
Sai s0 chuan trung binh 84
% Sai sO chuan 22

Vi du 2 (3 mg/kg)

Trung binh 861 **
Sai s0 chuan trung binh 145

n=8 % Sai s6 chuin 17
p Trung binh 1940 ** @
;h:d; 2 (6 mg/ke) Sai s6 chuén trung binh 456
% Sai sO chuan 24
, Trung binh 3539 *** @
X;d; 2 (10 mg/ke) Sai s6 chuén trung binh 259
% Sai sO chuan 7
. Trung binh 5070 *** @
Xlzd; 2 (20 me/ke) Sai 56 chuén trung binh 287
% Sai sO chuén 6
, Trung binh 4628 *** @
I\lle gl.l 2 (30 mg/ke) Sai s6 chuén trung binh 374

% Sai sO chuan 8

@ p<0,0001 so véi ta dugc

#%p<0,01, ***p<0,001 so véi ta duge (thir nghiém t khong cap doi)

Thir nghiém da so sdnh Dunnett ANOVA mot yéu tb

Bang 3

Hop chat thir nghiém

Hoat dong vén dong co ban
(Téng s6 lan di chuyen trong 60 phut)

(Trung binh, Sai 0 chuén trung binh, % Sai

s6 chuén)

Ta dugc, n =8
(20% hydroxypropyl betaxyclodextrin)

Trung binl} 347
Sai s0 chuan trung binh 88
% Sai sO chuan 25

Vi du 3 (3 mg/kg)

Trung binh 927 *
Sai s0 chuan trung binh 183

n-s % Sai s chuén 20
; Trung binh 2180 ** @
;h:dgu 3 (6 mglke) Sai s6 chuin trung binh 455

% Sai sd chuén 24
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Vi du 3 (10 mg/kg)
n=38

Trung binh 2707 *** @
Sai s6 chuén trung binh 414
% Sai sO chuan 15

Vi du 3 (20 mg/kg)
n= 8

Trung binh 3698 *** @
Sai s0 chuan trung binh 298
% Sai sO chuin 8

Vi du 3 (30 mg/kg)
n=38

Trung binh 3825 *** @
Sai s0 chuén trung binh 248
% Sai s0 chuan 6

*p<0,01, **p<0,001, ***p<0,0001 so véi ta dugc (thir nghiém t khdng cap doi)

@ p<0,0001 so v6i ta dugce

Thir nghiém da so sanh Dunnett ANOVA mbt yéu t6

Bang 4

Hop chét thir nghiém

Hoat dong van dong co ban
(Téng sb 1an di chuyen trong 60 phut)
(Trung binh, Sai s6 chuén trung binh, %
Sai s chuén)

Ta dugc,n=8
(20% hydroxypropyl betaxyclodextrin)

Trung bin}} 394
Sai s6 chuén trung binh 96
% Sai sO chuan 24

Vi du 4 (3 mg/kg)

Trung binh 546
Sai s6 chuan trung binh 90

n-—8 % Sai s chuén 16

, Trung binh 665
V1=d§l 4 (6 melkg) Sai s6 chuén trung binh 289
0 % Sai s0 chuan 43

, Trung binh 2102 * @
Vlzdél 4 (10 mg/kg) Sai s6 cl}uén trung binh 443
. % Sai s6 chugn 21

] Trung binh 4536 *** @
V;dé'l 4 (20 mg/kg) Sai 56 chuén trung binh 233
n % Sai s6 chudn 5

. Trung binh 6726 *** @
Xlzd; 4 30 mg/ke) Sai s6 chuén trung binh 610

% Sai s0 chuan 9

*p<0,01, ***p<0,0001 so v6i ta duge (thir nghiém t khong cap doi)

@ p<0,0001 so véi ta dugc

Thit nghiém da so sanh Dunnett ANOVA mot yéu td
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Béang 5

Hop chét thir nghiém

Hoat dong van dong co ban
(Tbng sb 1an di chuyen trong 60 phut)
(Trung binh, Sai s6 chuén trung binh, %
Sai s6 chuén)

T4 dugc,n =38
(20% hydroxypropyl betaxyclodextrin)

Trung bin}} 305
Sai s0 chuén trung binh 61
% Sai s0 chuan 20

Vi du 13 (3 mg/kg)
n=_8

Trung binh 745 *
Sai s0 chuan trung binh 143
% Sai sO chuan 19

Vi du 13 (6 mg/kg)
n=38

Trung binh 1487 *** @
Sai s0 chuan trung binh 207
% Sai s0 chuan 14

Vidu 13 (10 mg/kg)
n=2_§

Trung binh 3006 *** @
Sai s0 chuan trung binh 377
% Sai s0 chuan 13

Vidu 13 (20 mg/kg)
n=2_8

Trung binh 4900 *** @
Sai s0 chuén trung binh 408
% Sai sO chuan 8

Vi du 13 (30 mg/kg)
n=38

Trung binh 4708 *** @
Sai s0 chuan trung binh 369
% Sai s0 chuan 8

*p<0,01, ***p<0,0001 so véi ta duoc (thu
@ p<0,0001 so véi ta dugc

nghiém t khong cép doi)

Thtr nghiém da so sanh Dunnett ANOVA mdt yéu t6

Lam dao ngugc tinh trang ctia chung mét van dong do reserpin gy ra

Reserpin 13 tic nhan lam suy ki€t

catecholamin (lam suy kiét dopamin va

norepinephrin). Sau khoang thoi gian 18-24 gid, chudt cho dung reserpin tré nén mét

van dong va sd luong hoat dong van dong giam xudng. Chimg mit van dong do

reserpin gdy ra dugc danh gia bang cach x4c dinh tic dung cta hop chét dén hoat dong

van dong khoang 18-24 gid sau khi cho dung dudi da lidu don 0,15, 0,3 mg/kg hodc

0,6 mg/kg reserpin. Ciing st dung dung cu dugc st dung dé danh gia hoat dong van

dong truong hop cho lam quen voi didu kién thir nghiém d6i véi Vi du 1 & cac Bang 6

va 7. Bbi véi hop chit cta Vi du 3 (nhu dugc thé hién trong Bang 8), hé théng theo

d5i video Ethovision 8 duoc sit dung dé danh gia hoat dong van dong.
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Chuét dyc dugc gin gen thu thé dopamin D1 cla ngudi duge chuyén ngiu

nhién vao cic nhém diéu tri. Cho riéng mdi con chudt vao mot trong s6 cac hdp xac

dinh hoat dong van dong. S6 1an di chuyén mdi 10 phut ciia mdi con chudt duge xic

dinh cho dén 60 phut sau khi cho ding chat. Theo d6, tic dong dbi v6i hanh vi rut re,

tham do do reserpin gdy ra duoc xac dinh trong tdng thdi gian 60 phit. Dit liéu dugc

chuyén tir phin mém/méy tinh vao bang tinh dé phan tich thém. Thyc hién phan tich

théng ké bang cach st dung ANOVA mot yéu td, sau d6 tién hanh phan tich kiém dinh

sau bang cach st dung thir nghiém t.

Trong thir nghiém trén, hop chét ctia Vi du 1 da 1am cho tac dung cta reserpin

dao nguoc lai va phuc hdi van dong & chudt phu thudc vao lidu lugng, nhu xéc dinh

duoc boi cac chum tia hdng ngoai (cac Bang 6 va 7). Pidu nay cho thiy ring hop chét

ctia Vidu 1 cé hiéu qua ddi véi cadc mau bénh Parkinson in vivo.

Béang 6

Hop chét thir nghiém

Hoat dong van dong
(Téng sb 14n di chuyén trong 60 phiit)
(Trung binh, Sai sé chuén trung binh, %
Sai s6 chuén)

Déi ching ta duoc
(20% hydroxypropyl betaxyclodextrin,
khdng reserpin)

Trung binI} 1629
Sai s6 chuan trung binh 188
% Sai sO chuan 12

T4 dugc + reserpin (0,15 mg/kg)

Trung binlg 1336
Sai s6 chuan trung binh 191
% Sai sO chuan 14

Té dugc + reserpin (0,3 mg/kg)

Trung binh 640
Sai s6 chuén trung binh 61
% Sai s0 chuan 9

Vi du 1 (10 mgkg) + Reserpin (0,15
mg/kg)

Trung binh 4623 ***
Sai s6 chuén trung binh 486
% Sai sO chuan 11

Vi du 1 (30 mgkg) + Reserpin (0,15
mg/kg)

Trung binh 6222 kA x
Sai s0 chuan trung binh 659
% Sai sO chuén 11

Vi du 1 (30 mg/kg) + Reserpin (0,3 mg/kg)

Trung bint} 4056 ***
Sai s0 chuén trung binh 548
% Sai sO chuan 13

##%p<(0,001 so véi ta dugc (thir nghiém t khong cap doi)

@ p<0,01 so voi ta duge

Thit nghiém da so sanh Dunnett ANOVA mét yéu tb
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Bang 7

Hop chét thir nghiém

Hoat dong van dong
(Tbng s6 14n di chuyén trong 60 phut)
(Trung binh, Sai s6 chudn trung binh, %
Sai s6 chudn)

D6i ching ta dugc, n = 8

Trung binh 1545

(20% hydroxypropyl betaxyclodextrin, | Sai s6 chuén trung binh 235
khong reserpin) % Sai s6 chuén 15
T4 dugc + Trung binh 813 @
Reserpin (0,3 mg/kg) Sai s chuén trung binh 198
n=38 % Sai sd chuén 24

Vi du 1 (3 mg/kg) + Reserpin (0,3 mg/kg)
n=238

Trung bin}} 1107
Sai s6 chuén trung binh 265
% Sai sO chuan 24

Vidu 1 (6 mg/kg) + Reserpin (0,3 mg/kg)
n=38

Trung binlg 1740 *
Sai s6 chuén trung binh 228
% Sai sO chuan 13

Vi du 1 (10 mg/kg) + Reserpin (0,3

Trung binh 3042 * @

mg/kg) Sai s chuén trung binh 300
n=238 % Sai s6 chuén 10

Vi du 1 (30 mg/kg) + Reserpin (0,3 | Trung binh 4061 * @
mg/kg) Sai s6 chuén trung binh 268
n=38 % Sai s chuén 7

@p<0,0001 so véi ta dugc (thtr nghiém t khong cap do6i)
*p<0,0001 so véi reserpin (thtr nghi¢ém t khong cép doi)

Trong thir nghi€ém trén, hop chét cia Vi du 3 lam dao nguoc tic dung cua

reserpin va phuc hdi van dong & chudt phu thugc lidu lugng, nhu x4c dinh duge bing

cach theo doi bing video (Bang 8). Diéu nay cho thdy ring hop chét cia Vi du 3 c6

hiéu qua do6i véi cac mau bénh Parkinson in vivo.

Bang 8

Hop chét thir nghiém

Hoat dong van dong
(khoang cach di chuyén trung binh
(cm) trong 60 phut)

(Trung binh, Sai sb chuén trung binh,
% Sai sb chudn)

Doi ching té duge,n="7

Trung binh 9553

0 i 7 5
(20A %0 hydr.oxypropyl betaxyclodextrin, Sai s chuan trung binh 918
khong reserpin)
ta dugc + reserpin (0,6 mg/kg) Trung binh 4990 #
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Hoat dong van dong
(khoang cach di chuyén trung binh
Hop chét thit nghiém (cm) trong 60 pht)

(Trung binh, Sai s6 chuén trung binh,
% Sai sb chudn)

n=7 Sai s6 chudn trung binh 271
Vi du 3 (3 mg/kg) + Reserpin (0,6 mg/kg) Trung binh 10243 **

N=38 Sai sb chuén trung binh 1351
Vi du 3 (10 mg/kg) + Reserpin (0,6 mg/kg) | Trung binh 22341 ***

n=3_§ Sai s6 chuén trung binh 2013
Vi du 3 (30 mg/kg) + Reserpin (0,6 mg/kg) | Trung binh 26513 ***

n=7 Sai s6 chudn trung binh 3359

**p<0,01, ***p<0,001 so véi reserpin-ta dugc
#p<0,05, so véi td dugce-ta dugce

Téac dong ngoai bao cla axetylcholin dén v6 ndo trudce tran

Axetylcholin (Acetylcholine - Ach) la chét truyén than kinh ndo quan trong dbi
véi nhitng chitc nang nhén thirc béc cao. O bénh Alzheimer, c6 su thoai hoa cic ving
vé ndo ma dong vai trd quan trong dbi véi chirc ning ghi nhé nhu ving dudi doi di
kém v6i suy giam cac té bao thn kinh tiét axetylcholin. Donepezil (Aricept®) 1a chét
rc ché axetylcholin esteraza ma lam ting lugng axetylcholin trong ndo va ¢ bing
chirng 1am sang 1a ting cuong dugc nhin thic. Da thdy rang chét chu van dopamin D1
c6 thé didu bién qua trinh giai phong axetylcholin va hi€u qua nhan thirc & cac mau
dong vat. Cac hop chit 1am ting lugng Ach ngoai bao ¢ ving dudi d6i cuia chudt gén
gen thu thé D1 ctia ngudi di chuyén tu do (humanized dopamine D1 receptor knock-in
- hD1KI) duoc cho 1a hitu dung trong diéu tri ching loan chirc ning nhan thic di kém

v6i bénh Alzheimer.
Quy trinh thtr nghiém

Céc que do vi thdm tach dugc cly ghép ¢b dinh c6 gy mé bing isofluran vao
ving duéi ddi bung (hippocampus - HPC) cia chudt hD1 KI duc (Charles River,
U.K). Cac toa do céy ghép tir thop trude la: AP -3,1; LM +2,8; DV -4,5 mm.

Ngay hom sau, dong vat duoc truyén dich CSF nhan tao (chtta NaCl (141 mM),
KCI (5 mM), MgCly (0,8 mM) va CaCly (1,5 mM)). Sau giai doan ra 90 phut, thu
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gom c4c mau chét thim tach cr mdi 20 phut. Sau hai gio, truyén cho dong vat qua
dudng miéng ta dugc (20% hydroxypropyl betaxyclodextrin) hodc hop chét thir
nghiém, va thu gom cac méu trong 3 gid tiép theo. T4t ca cac miu duogc lam dong khod
ngay trén da kho va bao quan & -80°C dé phan tich lugng chit din truyén than kinh va

cac san pham chuyén hoa.
Phan tich mau

B4 sung vao mdi miu chét thdm tach (29 uL): 20uL dung dich dém (1M Bis-
Tris, @6 pH = 10), 20 pL dung dich chuin duoc doteri héa, duge tron va 260ul 0,1%
trong luong/thé tich dansyl clorua (trong axeton). Khudy tao xody cac miu nay va gia
nhiét & 65°C trong 30 phut, sau d6 1am kho bang N va tai huyén phi héa trong 40pl
dung dich véi ty 16 ACN:nudc 1a 50:50 (thé tich/thé tich) (chira 10mM amoni format
va 0,06% axit formic). Sau d6, cac mau dugc quay ly tim & toc do 13000 vong/phut
(rpm) trong 10 phut ¢ nhiét d§ moi truong xung quanh va hut bing pipet 35 pl vio cac
lo nhé 03-FIVR; tiém10 pl vao LC-MS/MS sir dung thiét bi ldy miu tv dong CTC
PAL HTC-xt.

Thuc hién tach bing séc ky cac miu duge dansyl hoa (gdm ca cac mau thude
tiéu chudn) theo mot gradien cé st dung cac bom kép Shimadzu LC-20AD XR va 2,6
um Phenomenex Kinetex, cft XB-C18 HPLC. Pha dong A gdm c6 axetonitril/nudc
v6i ty 16 5%:95% (thé tich/thé tich), 2 mM amoni format va 0,06% axit formic, va pha
doéng B, axetonitril/nude véi ty 1€ 95%: 5% (thé tich/thé tich), 2 mM amoni format va

0,06% axit formic.

AB Sciex API5500 dugc van hanh theo hai giai doan, giai doan 1, ché @6 TIS
dwong dé nhan biét axetylcholin (Ach), va giai doan 2 véi céc ché d6 TIS duong va

A

aml.
Xt 1y dit liéu

Dt liéu duoc biéu thi & dang phﬁn trdm cua giai doan dbi ching dugce tiém
trude - thu duge bang cach ldy trung binh ba miu trude khi dung thude (= 100%) va

bidu thi cac tri s6 & dang phén trim cta tri sb nay. Thuc hién cac phan tich théng ké
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bang cach sir dung RM/Fit (ANOVA c¢6 x4c dinh 13p lai), dé so sanh déap ung gitta cac

nhom didu tri. Tri s6 x4c sudt p <0,05 duoc xem 14 c6 y nghia thdng ke.
Két qua:

Déap tng Ach duogc tinh todn bang cach xac dinh dién tich dudi duong cong
(Area Under the Curve - AUC), ing v&i dudng chuin cta di ching khong duge tiém
truée, cho mdi trudng hop dung thude trong khoang thoi gian hai gio sau khi dung
thudc. Sau do6, phan tich dit liéu bing ANOVA (Oneway; JMP v9), sau d6 bang thu
nghi€ém t hau dinh.

Viéc ding hop chat cia Vi du 4 véi lidu luwong 30 mg/kg trong mang bung hodc
chét trc ché axetylcholin esteraza donepezil véi lidu lwong 1 mg/kg, trong mang bung,
lam ting dang ké y nghia théng ké so véi dbi ching ta duge dbi voi tac dong ngoai
bao ctia Ach (Bang 9). Didu nay chimg t6 ring hop chit cia Vi du 4 c6 hiéu qua & mau

bénh Alzheimer in vivo.
Bang 9

Téc dung ciia hop chét ctia Vi du 4 (30 mg/kg, trong mang bung) hodc Donepezil (1
mg/kg, trong mang bung) dén dap timg Ach & ving dudi ddi cia chudt hD1 KI

Hop chét thir nghiém béap ung
AUC + Sai s chudn trung binh (2 gi®)
Ta duogc 681 £ 51
Vi du 4 1794 + 476 *
Donepezil 1472+ 120"

# P<0,05, ## P<0,01 nguoc véi téNduqc; **% P < (0,0001 ngugce vai ta duge, Donepezil
va hop chat ctia Vi du 4 (n=3-4 moi nhém)

Vi du thwe hién sang ché

Céc hop chét ¢6 cong thic T, gbm ca cac hop chét c6 cong thic Ia, Ib, va Ic, c6
thé dugc diéu ché theo cac quy trinh da biét trong linh vure k§ thuat héa hoc hodc theo
quy trinh méi duge md td ¢ day. Quy trinh didu ché hop chit co cong thic I va céc
hop chét trung gian méi dung dé didu ché hop chét c6 cong thirc I cling 1a dAu hiéu bd

sung ctia sdng ché va va dugc minh hoa bsi cac quy trinh dudi day.
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Noéi chung, hgp chét c6 cong thac Ia, trong d6 n br?mg 0, 1 hodc 2 c6 thé dugc
didu ché tir hop chét co cong thirc II, trong d6 n bang 0, 1 hozic 2 va Pgl 12 nhém bao
vé hydroxyl thich hop (So dd 1). Pgl dugc wu tién gbm tert-butyl(dimetyl)silyl va tert-
butyl(diphenyl)silyl. Cu thé 13, cho hop chét c¢6 cong thirc II, trong d6 Pgl 1a tert-
butyl(dimetyl)silyl phan Ung véi tetrabutylamoni florua trong dung mdi nhu
tetrahydrofuran dé tao ra hop chit c6 cong thc Ia.

Sodd 1

HO
Pg1 HO

N R khir bao vé

II Ia

Hop chét ¢ cong thirc II, trong d6 n 1a 2 va Pgl 1a tertbutyl(dimetyl)silyl c6 thé
duge didu ché bang cach cho hop chat c6 cong thirc ITT phan (mg véi metyl lithi trong
dung moi thich hgp (So dd 2). Tetrahydrofuran 1a mt trong nhitng dung mdi thich
hop. Hop chét c6 cong thire III, trong d6 Pgl 14 tertbutyl(dimetyl)silyl c6 thé dugc
didu ché bang cach cho hop chét c6 cong thie IV phan tmg véi hydro véi sy ¢6 mit
clia chat xtGc tic kim loai chuyén tiép thich hop nhu 1,1°-bis(di-i-
propylphosphino)feroxen(1,5-xyclooctadien)rodi(I) tetrafloborat. Tt hon néu phan
ng duoc thuc hién trong dung mdi nhu metanol. Hop chét c6 cong thirc IV, trong d6
Pgl 1a tertbutyl(dimetyl)silyl c6 thé dugc didu ché bing cach cho hop chit cé cong
thirc V phan Gng véi etyl acrylat v6i sy c6 mit cia chit xuc tac kim loai chuyén tiép
cho phan tng két hop nhu paladi axetat, phdi tir nhu tri-o-tolylphosphin va bazo nhu
trietylamin. Tét hon néu phan tmg duogc thuc hién trong dung moi nhu axetonitril. Hop
chét ¢6 cong thirc V co thé duge didu ché bang cach axyl héa hop chét c6 cong thirc
VIII bang axit R1, R2, R3-phenylaxetic thich hgp véi sy ¢6 mit ctia tdc nhan hoat hoa
nhu benzotriazol-1-yl-oxytripyrolidinophosphoni hexaflophosphat va bazo nhu trietyl

amin. Tét hon néu phan ung dugc thuc hién trong dung mdi nhu dimetyl formamit.
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So db2
II,n=2
MeLi
THF
0._.0 0.__.0
OfP91 chét xtic tac X O’F>g1
. \l
R g M MeoH !
N o N
OR2 OR2 3
2
11 R v R
etyl acrylat
chat xuc tac
EtsN, CH:CN
AxitR!, R%, R3-
-Pgy >0 P
Br ? phenylaxetic Br 91
thc nhan hoat hoa, DMF R 1
‘ R
NH - N
O 2
VIII \% R’

Theo céach khac, hop chit c6 cong thirc IT c¢6 thé duge didu ché tir hop chét c6
cong thirc VI, trong d6 Pgl 1a nhom bao v¢ hydroxyl thich hop (So dd 3). Pgl duoc uu
tién gdm tert-butyl(dimetyl)silyl va tert-butyl(diphenyl)silyl. Cu thé 13, cho hogp chat
c6 cong thic VI, trong d6 Pgl 1a tert-butyl(dimetyl)silyl axyl héa bing axit 2,6-
diclophenylaxetic v6i sy ¢6 mat cta tdc nhan hoat héa nhu 1,1’-carbonyldiimidazol dé
tao ra hop chét c6 cong thirc II. Tt hon néu phan tung duoc thuc hién trong dung mai
nhu tetrahydrofuran. Hop chét c6 cong thirc VI ¢6 thé duoc diéu ché bang cach khir
hop chit c6 cong thire VII bang hydro véi su ¢6 mit clia chét xtc tac nhu paladi. Tt
hon néu phan tng dugc thuc hién trong dung mdi nhu etanol. Hop chét c6 cong thic
VII ¢6 thé dugc didu ché bang cich tao phan tmg két hop hop chét c6 cong thirc VIII
véi 2-metylbut-3-en-2-ol véi sy ¢6 mét cia chit xtc tac nhu paladi axetat, phdi tir nhu
2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl va bazo nhu kali cacbonat. Tét hon

néu phan tng duge thuc hién trong dung méi nhu dimetylformamit. Hop chét ¢ cong
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thire VIII ¢6 thé duge didu ché theo quy trinh da budc tir hop chét c6 cong thirc X qua
hop chét trung gian c6 cong thirc IX, hop chét nay 1a di biét trong linh vic hoéa hoc,
hodc bing quy trinh dwoc mé ta trong phdn Vi du thuc hién sang ché. Hop chat c6
cong thic X cb thé dugc diéu ché nhu dwge mo ta trong phan Vi du thuc hién sang

7
A

ché.

So dd 3

OH
S o-P9 i; Yo E%CH _Pg; Axit 2,6-diCl phenylaxetic
R > 1,1'-carbonyldiimidazol, THF
) : - . M,n=2
NH
VII

2-metylbut-2-en-30l
chat xuc tac

DMF
Br O/P91 Br O/P91 Br 01
J J - @Gk OH
NH S S — NH - NH
VIII IX X

Hop chit c6 cong thuc II, trong d6 n bang 0 va Pgl 1a tertbutyl(dimetyl)silyl c6
thé dugc didu ché bang cach cho hop chit c¢6 cong thirc ITla phan ting v&i metyl magie
bromua trong dung mdi thich hop (So dd 4). Hop chit c6 cong thirc Ila c6 thé duge
didu ché bing cach axyl hoa hop chit c6 cong thirc VIIa biang axit Rl, R2, R3 -
phenylaxetic thich hgp véi sy c6 miat cia tdc nhan hoat héa nhu benzotriazol-1-yl-
oxytripyrolidinophosphoni hexaflophosphat va bazo nhu trietyl amin. Tét hon néu
phan tng dugc thyc hién trong dung moéi nhu dimetyl formamit. Hop chit c6 cong
thirc VIIa c6 thé dugc didu ché bing cach cho hop chét c6 cong thirc VIII phan tng

v&i cacbon monoxit va metanol véi su ¢6 mat cia chat xuc téc paladi (0).
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So dd 4

| 1 MeMgBr
R THF
N
ORz
R2
IIa

Axit R!, R?, R*-phenylaxetic
tac nhan hoat héa, DMF

v
R CO, Pd(0)
-
NH
DMSO
VIla

Hop chit c6 cong thirc II, trong d6 n 1a 1 va Pgl 1a tertbutyl(dimetyl)silyl c6 thé
duoc didu ché bang cach cho hop chét ¢6 cong thirc ITIb phan ing v6i metyl magie
clorua trong dung mdi thich hgp (So dd 5). Hop chit c6 cong thirc IIIb c6 thé duogc
didu ché bing cach axyl héa hop chét c6 cong thirc VIIb bang axit Rl, R2 R3 -
phenylaxetic thich hop véi sy c6 mit cia tdc nhan hoat héa nhu benzotriazol-1-yl-
oxytripyrolidinophosphoni hexaflophosphat va bazo nhu trietyl amin. T6t hon néu
phan ung dugc thyc hién trong dung mdi nhu dimetyl formamit. Hop chét c6 cong
thirc VIIb c6 thé dugce didu ché bang cach cho hop chit c6 cong thire VIII phan g

v6i axeton véi su c6 mit cia chat xuc tac paladi (0) va phodi tr nhu duge mo ta trong

phén Vi du thuc hién sang ché.
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Sodd 5

(0]
oo
| MeMgCl
R' THF _
N » ILn=1
ORz
R

I11b

Axit R!, R?, R3-phenylaxetic
tac nhan hoat h6a, DMF

0]
o-Fo Br o-P9
] axeton J
-
NH
NH Pd(0)
VIIb VIII

Nhu duge st dung ¢ day, “DMSO” dugc dung dé chi dimetylsulfoxit; “Tris”
dugc dung @& chi trishydroxymetylaminometan; “DTT” dugc ding dé chi
dithiothreitol; “HEC” dugc dung dé chi hydroxyetyl xenluloza; “DMEM” dugc dung
dé chi moéi truong ting truéng Dulbecco’s Modified Eagle’s Medium; “MS” dugc
ding dé chi phd khéi; va “HEPS” dugc dung dé chi axit 4-(2-hydroxyetyl)-1-

piperazinetansulfonic.
Vi du diéu ché hop chét trung gian 1

Tbng hop metyl 2-bromo-D-phenylalaninat hydroclorua.

HCI

Hoa tan 2-bromo-D-phenylalanin (22,4 g, 91,8 mmol) vao trong metanol (459
mL). B sung axetyl clorua (65,3 mL, 917,7 mmol) vao ¢ nhiét 6 trong phong. Khudy
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trong 36 gid. Co dic trong diéu kién ap sudt giam, thu dugc hop chit néu & tiéu dé nay

(27,2 g, 92,3 mmol). MS (m/z): 258 (M+1).
Quy trinh khac dé téng hop metyl 2-bromo-D-phenylalaninat hydroclorua.

Cho axetyl clorua (562,79 g, 7,17 mol) vao metanol (10,00 L) & 0°C trong binh
phén tng thich hop. Gia nhiét hdn hop dén 17,5°C va khudy. Sau 30 phit, cho 2-
bromo-D-phenylalanin (500,00 g, 2,05 mol) va gia nhiét hdi lvu. Sau 4 gi0, lam lanh
xubng 20°C va loai bo dung mdi bing 4p suit thap, thu dugc hop chét néu & tiéu dé
nay (589 g, 1,96 mol) & dang chét rin mau tring nhat. MS (m/z): 258(M-Cl ("Br)),
260(M-CI (*1Br)).

Vi du diéu ché hop chit trung gian 2
Tbng hop metyl 2-bromo-N-(metoxycarbonyl)-D-phenylalaninat.

Br O|
Ry
HN\[rO\

(0]

Hoa tan metyl 2-bromo-D-phenylalaninat hydroclorua (27,2 g, 92,3 mmol) vao
trong diclometan (923 mL) va nuéc (185 mL). B sung natri bicacbonat (31,0 g, 369,4
mmol) va metyl clorofomat (7,86 mL, 101,6 mmol) & nhiét do trong phong. Khudy
hdn hop trong 2,5 gid. Pha lodng bing nudc va chiét bang diclometan. Lam kho cac
dich chiét diclometan trén natri sulfat, loc, va Co dic trong diéu kién ap suét giam.
Tinh ché phin cin bing sic ky silicagel rira giai bang etyl axetat: hexan (gradien: 10-
75%), thu dugc hop chit néu & tiéu dé nay (29,1 g, 92,1 mmol). MS (m/z): 316 (M+1).

Quy trinh khac dé tong hop metyl 2-bromo-N-(metoxycarbonyl)-D-phenylalaninat.

Cho nuéc (2,94 L) va natri hydro cacbonat (648,25 g, 7,64 mol) vao metyl 2-
bromo-D-phenylalaninat hydroclorua (580 g, 1,91 mol) trong diclometan (9,86 L) &
10°C trong binh phan ng thich hgp. Sau 5 phut, bd sung metyl clorofomat (198,53 g,
2,10 mol) va khudy hdn hop & 20°C. Sau 3 gio, bd sung nudce (2,5 L) va tach cic 16p.

Chiét phin chira nuéce bang diclometan, 1am kho céc phan chiét hitu co thu gom duoc
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trén natri sulfat va Co dic trong didu kién 4p sudt giam, thu dugc hop chit néu & tiéu

& nay (556 g, 1,74 mol). MS (m/z): 315,8 (M+1 (Br)), 317,8 (M+1 (*'Br)).
Vi du diéu ché hop chit trung gian 3
Tbng hop dimetyl (3R)-5-bromo-3,4-dihydro-1H-isoquinolin-2,3-dicarboxylat.

Br O|
4.\‘\|\ O/
N\ﬂ/ O\

(0]

Khudy hén hop metyl 2-bromo-N-(metoxycarbonyl)-D-phenylalaninat (29,1 g,
92,10 mmol) va paraformaldehyt (9,13 g, 101,3 mmol) trong axit axetic bang (115 mL,
2,01 mol) va axit sulfuric d@m dac (38,4 mL, 719,9 mmol) & nhiét do trong phong
trong 7 gid. Phan bd vao nudc va etyl axetat. Tach cac 16p va chiét 16p chtra nude
bang etyl axetat. Két hop céc dich chiét etyl axetat va lam kho trén natri sulfat, loc, va
Cd dac trong didu kién 4p suét giam. Tinh ché phén cin bang sic ky silicagel rira giai
bang etyl axetat: hexan (gradien: 5-40%), thu dugc hop chét néu ¢ tidu dé nay (27,6 g,
84,0 mmol). MS (m/z): 328 (M+1).

Vi du didu ché hop chit trung gian 3a

Tbng hop dimetyl (3R)-5-bromo-3,4-dihydro-1H-isoquinolin-2,3-dicarboxylat va axit
(3R)-5-bromo-2-metoxycarbonyl-3,4-dihydro- 1 H-isoquinolin-3-carboxylic.

Br 0 Br

| T
N. o T N_ O
~ \“/ ~
0 0

Cho 2-bromo-N-(metoxycarbonyl)-D-phenylalaninat (572 g, 1,81 mol) va

-

paraformaldehyt (205,86 g, 2,17 mol) vao axit axetic (4,29 L) & 10°C trong binh phan
ung thich hgp. Sau 10 phut, tir tir bd sung axit sulfuric ddm dic (2,63 kg, 26,83 mol)
va sau d6 khudy & 35°C. Sau 12 gid, 1am lanh xubng 15°C va bd sung nuée (7,5 L) va

etyl axetat (6 L). Tach cac 16p va chiét lai phan chira nudc bang etyl axetat (2,5 L).
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Lam kho cac ph?m chiét hitu co thu gom dugc trén natri sulfat, loc va Co dic trong
didu kién 4p sudt giam, thu dugc hdn hop gdm cac hop chét néu & tidu dé nay va axit
axetic (640 g, 1,69 mol). Phd khéi (m/z): 3a: 327,95 (M+1 ("Br)), 330,05 (M+1
(®'Br)). 3b: 314 (M+1 ("Br)), 315,95 (M+1 (®'Br)).

Vi du diéu ché hop chét trung gian 4

HCI

Tong hop metyl (3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-carboxylat

hydroclorua.

Hoa tan dimetyl (3R)-5-bromo-3,4-dihydro-1H-isoquinolin-2,3-dicarboxylat
(27,55 g, 84,0 mmol) trong axit clohydric SN (330,6 mL, 1,65 mol) va gia nhiét hoi
luu trong ba ngay. Co6 dic trong didu kién ap sudt giam, thu dwoc chit rin mau tring.
Rira chit rin nay bang dietyl ete va 1am kho bang ap sut chan khong & 40°C qua dém,
thu dugc axit (3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-carboxylic hydroclorua
(1:1) (20,8 g, 71,1 mmol). Cho axetyl clorua (50,6 mL, 711,0 mmol) vao hdn hop co
nhiét dd 0°C cua axit (3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-carboxylic
hydroclorua (1:1) (20,8 g, 71,1 mmol) trong metanol (474 mL). Lam 4m dén nhiét do
trong phong va khudy trong 36 gid. Co dic trong didu kién ap sudt giam va lam kho,
thu dugc hop chét néu & tiéu dé nay (21,9 g, 71,4 mmol). MS (m/z): 270 (M+1).

Vi du didu ché hop chét trung gian 5

Tbng hop axit (3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-carboxylic hydroclorua.

Br C)|
-"\\I\OH
NH
HCI

-30-



23811

Cho nuéc (1,3 L) va axit clohydric 36,5% (9,07 kg, 90,81 mol) vao hdn hop
dimetyl (3R)-5-bromo-3,4-dihydro-1H-isoquinolin-2,3-dicarboxylat va axit (3R)-5-
bromo-2-metoxycarbonyl-3,4-dihydro-1H-isoquinolin-3-carboxylic (Hop chét ciia Vi
du diéu ché hop chét trung gian 3a) (520 g, 1,27 mol) trong binh phan tng thich hop
va khudy hdn hop & 95°C. Sau 12 gid, 1am lanh hdn hop xudng 10°C va khudy trong
15 phat. Loc hon hgp va 1am kho chét rin bang 4ap suit chan khong & 40°C, thu dugc
hop chét néu & tidu d& nay (332 g, 1,13 mol). MS (m/z): 256,1 (M-C1 ("Br)), 258 (M-
CI (*'Br)).

Vi du diéu ché hop chit trung gian 6

Téng hop 2-tert-butyl-3-metyl-(3R)-5-bromo-3,4-dihydro-1H-isoquinolin-2,3-

dicarboxylat.

Br 0
Ry

N (0]
T
Hoa tan metyl (3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-carboxylat
hydroclorua (21,0 g, 68,5 mmol) trong 1,4-dioxan (685 mL). B6 sung dung dich natri
bicacbonat bdo hoa (685 mL, 17,5 mol) va di-tert-butyldicacbonat (29,9 g, 137,0
mmol) & nhiét do trong phong. Khudy hdn hop hai pha niy trong 90 phiit. chiét biang
etyl axetat. Lam kho etyl axetat trén natri sulfat, loc, va C6 déc trong diéu kién ap suét
giam. Tinh ché phan cin bang sic ky silicagel rira giai bang etyl axetat: hexan

(gradien: 5-50%), thu dugc hop chit néu & tiéu dé nay (19,5 g, 52,7 mmol). MS (m/z):
270 (M-tBOC+1).

Vi du diéu ché hop chit trung gian 7

Tbng hop [(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-yl]metanol.

-31-



23811

Cho lithi nhém hydrua (2 L, 2,00 mol, 1M trong THF) vao axit (3R)-5-bromo-
1,2,3,4-tetrahydroisoquinolin-3-carboxylic hydroclorua (325,4 g, 1,11 mol) trong
tetrahydrofuran (4,88 L) & -35°C trong binh phan tng thich hgp, sau d6 1am 4m dén
25°C trong 60 phut va khudy. Sau 3 gi®, lam lanh hdn hop xubng -5°C, sau d6 bd sung
nude (76 mL), natri hydroxit trong nude véi lugng 15% trong luong/trong lugng (76
mL) va nuéc (228 mL). Gia nhiét hn hop dén 25°C, bd sung magie sulfat khan (750
g) va khuéy. Loc hdn hop va Cd dic trong diéu kién ap suit giam, thu dugc mot chét
rin. Cho diclometan (690 mL) vao chat rin ndy va tao huyén phu dic trong 30 phut
truée khi loc, thu duge mot chit rin. Lam kho chat ran ndy bing 4p sudt chan khong &
35°C, thu dwoc hop chit néu & tiéu dé nay (148,9 g, 0,55 mol). MS (m/z): 242 (M+1
("Br)), 244 (M+1 (31Br)).

Vi du didu ché hop chit trung gian 8

Téng hop tert-butyl (3R)-5-bromo-3-(hydroxymetyl)-3,4-dihydro-1H-isoquinolin-2-

carboxylat.

Br OH

‘|
@3“\“/ OT<
(0]

Cho metanol (10,1 mL, 248,5 mmol) va lithi borohydrua (99,4 mL, 198,8
mmol, 2 M trong THF) vao dung dich 2-tert-butyl-3-metyl-(3R)-5-bromo-3,4-dihydro-
1 H-isoquinolin-2,3-dicarboxylat (18,4 g, 49,7 mmol) trong tetrahydrofuran (497 mL) &
nhiét do trong phong trén bé nudc. Khudy trong 40 phut va chim dit phan tng bing
nude. Chiét bang etyl axetat. Lam kho céc dich chiét etyl axetat trén natri sulfat, loc,
va Cd dic trong diéu kién ap suit giam. Tinh ché phin can bing sic ky silicagel rira
giai bing etyl axetat:hexan (gradien: 5-80%). Lam kho bang ap suit c6 dd chan khong
cao qua dém, thu dugc hop chit néu & tiéu d& nay & dang chét rin mau trang (19,1 g,

55,8 mmol). MS (m/z): 286 (M-tBu+1).
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Vi du diéu ché hop chét trung gian 9

Tong hop (3R)-5-bromo-3-({[tert-butyl(dimetyl)silyl]oxy } metyl)-1,2,3,4-

tetrahydroisoquinolin.

Cho axit trifloaxetic (75,5 mL, 998,3 mmol) vao dung dich tert-butyl (3R)-5-
bromo-3-(hydroxymetyl)-3,4-dihydro-1H-isoquinolin-2-carboxylat (15,5 g, 45,3
mmol) trong diclometan (226 mL) ¢ nhiét 49 trong phong. Khudy trong 30 phut va Co
dac trong diu kién &p sudt giam. Lam kho bang 4p suét chan khong, thu duge [(3R)-5-
bromo-1,2,3,4-tetrahydroisoquinolin-3-ylJmetanol; axit 2,2,2-trifloaxetic & dang chét
ran u6t. Hoa tan [(3R)-5-bromo-1,2,3,4-tetrahydroisoquinolin-3-yl]metanol; axit 2,2,2-
trifloaxetic trong diclometan (753 mL). B& sung 1H-imidazol (51,3 g, 753 mmol),
N,N-Dimetyl-4-pyridinamin (460 mg, 3,77 mmol), va t-butyldimetylclosilan (13,6 g,
90,4 mmol). Khudy & nhiét do trong phong qua dém. B6 sung dung dich amoni clorua
b&o hoa va chiét bang diclometan. Lam kho cac dich chiét diclometan trén natri sulfat,
loc, va Co dic trong didu kién 4p suét giam. Két hgp vé6i san phim tho thu duge tlr quy
trinh vé& co ban gidng véi quy trinh nay nhung ding 19,4 mmol tert-butyl (3R)-5-
bromo-3-(hydroxymetyl)-3,4-dihydro-1H-isoquinolin-2-carboxylat. Tinh ché phan cin
bing sic ky silicagel rira giai bang etyl axetat: hexan (gradien: 5-40%), thu dugc hop
chit néu & tiéu dé nay (14,3 g, 40,1 mmol). MS (m/z): 356 (M+1).

Quy trinh khac dé tong hop (3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy}metyl)-
1,2,3,4-tetrahydroisoquinolin.

Cho tert-butyldimetylclosilan (193,7 g, 1,29 mol) vao hdn hgp [(3R)-5-bromo-
1,2,3,4-tetrahydroisoquinolin-3-yl]metanol (148,9 g, 0,58 mol), 1H-imidazol (202,9 g,
2,92 mol), 4-dimetylaminopyridin (0,72 g, 5,84 mmol) va N,N-dimetylformamit (1,04
L) trong diclometan (2,61 L) & 20°C va khudy trong binh phan ting thich hop. Sau 3

gi®y, 1am lanh hén hop xubng 10°C va bd sung dung dich amoni clorua bio hoa trong
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nuée (1,3 L). Chiét phan chira nudc véi diclometan va rira cac phan chiét hiru co thu
gom dugc bing nude mudi (2 x 2L), lam kho trén natri sulfat khan va Cb dic trong
didu kién 4p suét giam, thu duoc mot phan cin. Hoa tan cin niy trong metyl tert-butyl
ete (1,5 L) va rira bang nuéc mudi (2 x 1 L). Pha lodng pha hitu co bang toluen (5 L)
va Co dic trong diéu kién 4p suét giam, thu dugc mdt phan cin. Cho toluen (2,6 L)
vao phan cin va Co dic trong didu kién 4p suét giam, thu duge hop chit néu ¢ tidu dé
nay (210 g, 0,53 mol). MS (m/z). 356 (M+1 ("Br)), 358 (M+1 (®'Br)).

Vi du didu ché hop chét trung gian 10

Tong hop (3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy } metyl)-3,4-

dihydroisoquinolin.

Hoa tan (3R)-5-bromo-3-( {[tert-butyl(dimetyl)silyl]oxy }metyl)-1,2,3,4-
tetrahydroisoquinolin (4,2 g, 11,8 mmol) trong dietyl ete (118 mL). B sung N-
closuxinimit (2,36 g, 17,7 mmol). Khudy trong 30 phit & nhiét d trong phong va Cd
dac trong diéu kién ap sut giam. Hoa tan cin thu dugc trong kali hydroxit (42,0 mL,
30,3 mmol, 5% trong MeOH) va khudy trong 30 phiit & nhiét d¢ trong phong. Rét vao
nuée va chiét bing diclometan. Lam khé cac dich chiét diclometan trén natri sulfat,
loc, va Co dic trong didu kién 4p sudt giam. Tinh ché phén cin bang sic ky silicagel
rira giai bing etyl axetat: hexan (gradien: 5-100%), thu dugc hop chét néu & tiéu dé
nay (3,40 g, 9,59 mmol). MS (m/z): 354 (M+1).

Quy trinh khéac dé tong hop (3R)-5-bromo-3-({[tert-butyl(dimetyl)silyl]oxy} metyl)-3,4

dihydroisoquinolin.

Cho N-closuxinimit (106,7 g, 0,79 mol) vao dung dich (3R)-5-bromo-3-({[tert-
butyl(dimetyl)silylJoxy }metyl)-1,2,3,4-tetrahydroisoquinolin (220 g, 0,52 mol) trong
tetrahydrofuran (3,85 L) & 20°C trong binh phén ng thich hop va khudy. Sau 30 phit,
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¢ dic hdn hop bing 4p suét thip va hoa tan céc can trong dung dich kali hydroxit
trong metanol véi lugng 5% trong lugng/trong luong (2,2 L, 1,69 mol) va khuéy o
20°C. Sau 30 phut, cho hdn hop vao nuéc (3 L) va chiét ba 1an bing diclometan (3 x1
L). Lam kho c4c phin chiét hitu co thu gom duge trén magie sulfat khan va Co dic
trong diéu kién ap suét giam, thu dugc hop chit néu & tiéu dé nay (210 g, 0,50 mol).
MS (m/z): 354 M+1 (”Br)), 356 (M+1 (31Br)).

Vi du diéu ché hop chét trung gian 11

Tbéng hop (18,3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy }metyl)-1-metyl-1,2,3,4-

tetrahydroisoquinolin.

Br ?, Si__
NH
Hoa tan (3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy } metyl)-3,4

dihydroisoquinolin (3,4 g, 9,59 mmol) trong dietyl ete (160 mL). Lam lanh xudng -78
°C trén bé chira d4 khd — axeton. B6 sung nho giot metylmagie clorua (26,9 mL, 80,6
mmol, 3M trong THF). Tir tir 1am 4m hdn hop phan tmg xubng nhiét do trong phong
va khudy qua dém. Tur tir chdm dut phan ng bang dung dich amoni clorua bdo hoa.
Chiét bang diclometan va lam kho trén natri sulfat, loc, va Co dic trong didu kién ap
sudt giam. Két hop vdi san pham tho thu duge tir quy trinh vé co ban gibéng véi quy
trinh  trén  nhung st  dung 1,737  mmol  (3R)-5-bromo-3-({[tert-
butyl(dimetyl)silyl]oxy }metyl)-3,4 dihydroisoquinolin. Tinh ché c4c phén cin thu gom
dugc bang sic ky silicagel rira giai bang etyl axetat:hexan (gradien: 5-65%), thu dugc

hop chit néu ¢ tiéu dé nay (3,78 g, 10,2 mmol). MS (m/z): 370 (M+1).

CAu hinh twong d6i cua hop chit (1S,3R)-5-bromo-3-({[tert-
butyl(dimetyl)silyl]oxy }metyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin dugc xéac dinh
boi phd NMR st dung cac quy trinh NOE mét chiéu (ID-NOESY). Viéc kich thich
chon loc nhém metyl ¢ 1,30 ppm tao ra hiéu tmg NOE d6i v6i Ha & 3,11 ppm. Hiéu
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tng NOE nay chi nht quan véi cu hinh ma metyl va Ha nam cung phia ctia vong
(chdt ddng phén trans) béi vi & chét ddng phan cis, cic proton metyl & qui xa so véi
Ha nén khong tao ra hi¢u tng NOE. Vi theo ly thuyét hoa hoc, vi tri 3 ¢6 cu hinh R,

nén theo 1y thuyét héa hoc, vi tri 1 cAn phai 1a S.

-

Si—

He Hb Me

Quy trinh khéc dé tdng hop (1S,3R)-5-bromo-3-({[tert-butyl(dimetyl)silyl]oxy } metyl)-
1-metyl-1,2,3,4-tetrahydroisoquinolin.

Br o~

Cho metylmagie clorua (0,66 L, 1,99 mol, 3M trong THF) vao dung dich (3R)-
5-bromo-3-({[tert-butyl(dimetyl)silylJoxy} metyl)-3,4 dihydroisoquinolin (93,5 g, 0,24
mol) trong dietyl ete (2,8 L) & -65°C trong binh phan tng thich hgp. Sau dé, gia nhiét
hdn hop phéan tmg dén 20°C trong 2 gid va khudy. Sau 16 gid, 1am lanh hén hop xubng
0°C va chdm dut phan tmg bang cach bd sung dung dich amoni clorua bdo hoa trong
nuée (2,5 L) va chiét bing etyl axetat (2,5 L) va loc hdn hop. Rira cdc phan chiét hitu
co thu gom duoc bang nuéc mudi (1 L), 1am khé trén magie sulfat khan va Co dic
trong diéu kién 4ap suét giam, thu duoc hop chit néu & tiéu dé nay & dang dau tho va 1a
dang dau. Két hop dau nay véi cac san phim thé thu dugc bang cach tién hanh cac quy
trinh phan @ng vé co ban gidng véi quy trinh nay nhung st dung 48 mmol va 229
mmol [(3R)-5-bromo-3,4-dihydroisoquinolin-3-ylJmetoxy-tert-butyl-dimetyl-silan va

tinh ché ching bang sic ky silicagel rira giai bang etyl axetat trong hexan (gradien: 5-
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65% etyl axetat), thu dugc hop chét néu & tiéu dé nay (151 g, 0,41 mol). MS (m/z):
370,1 (M+1 ("Br)), 372,1 (M+1 (*'Br)).

Vi du diéu ché hop chét trung gian 12

Tbng hop tert-butyl (1S,3R)-5-bromo-3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-metyl-
3,4-dihydro-1H-isoquinolin-2-carboxylat.
|

Br O’SI\

N_ _O
1K
Cho di-tert-butyl dicacbonat (1,23 g, 5,54 mmol) vao dung dich [(1S,3R)-5-
bromo-1-metyl-1,2,3,4-tetrahydroisoquinolin-3-ylJmetoxy-tert-butyl-dimetyl-silan
(2,01 g, 5,43 mmol) trong diclometan (15 mL). Khudy hén hop phan tng qua dém &
nhiét d6 moi truong xung quanh. Co dac trong didu kién ap suét giam. Hoa tan cin thu
duogc trong diclometan va rira bang nuéc va nude mudi, 1am khé trén natri sulfat, loc
va Co dic trong didu kién ap suit giam. Tinh ché bang sic ky silicagel rira giai bang
etyl axetat:hexan (gradien: 0-4%), thu duoc hop chét néu & tiéu dé nay (2,54 g, 5,40
mmol). MS (m/z): 370,2, 372,2 (M-BOC+1).

Vi du diéu ché hop chat trung gian 13

Téng hop 1-[(1S,3R)-5-bromo-3-({[tert-butyl(dimetyl)silyl]oxy}metyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]-2-(2,6-diclophenyl)etanon.

|
Br Cl)/ S
cl
o)
cl
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Cho benzotriazol-1-yl-oxytripyrolidinophosphoni hexaflophosphat (7,97 g, 15,3
mmol) vao hdn hop (1S,3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy} metyl)-1-
metyl-1,2,3,4-tetrahydroisoquinolin (3,78 g, 10,2 mmol) va axit 2,6-diclophenylaxetic
(2,30 g, 11,2 mmol) trong dimetylformamit (51,0 mL). B sung trietylamin (2,13 mL,
15,3 mmol) va khudy & nhiét do trong phong 3 gid. Pha lodng bing nuéc va chiét bing
diclometan. Lam kho céc dich chiét diclometan trén natri sulfat, loc va Co dic trong
diéu kién 4p sudt giam. Tinh ché phan cin bang sic ky silicagel rira giai bing etyl
axetat: hexan (gradien: 5-50%), thu dugc hop chit néu & tidu dé nay (4,70 g, 8,43
mmol). MS (m/z): 556 (M+1).

Vi du diéu ché hop chét trung gian 14

Téng hop etyl (2E)-3-{(1S,3R)-3-({[tert-butyl(dimetyl)silylJoxy}metyl)-2-[(2,6-
diclophenyl)axetyl]-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl } prop-2-enoat.

d

0.0
|

X O,SI\

J
Cl
N
Suc tao bong khi nito vao axetonitril. Cho tri-o-tolylphosphin (72,3 mg, 0,23
mmol), paladi (I) axetat (11,8 mg, 0,052 mmol) va axetonitril (0,96 mL) trong binh
phéan ng vi séng. Khudy trong 10 phut. B4 sung etyl acrylat (0,31 mL, 2,88 mmol).
B6 sung 1-[(1S,3R)-5-bromo-3-({[tert-butyl(dimetyl)silyl]oxy } metyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]-2-(2,6-diclophenyl)etanon (0,54 g, 0,96 mmol). B6 sung
trietylamin (0,40 mL, 2,88 mmol) va khudy manh. Thdi khi nito vao bé mit ctia hdn
hop phéan Gng. Pay binh phén Gng va gia nhiét dén 160°C trong 35 phut bang vi séng.
Lam lanh xubng nhiét d6 trong phong va pha lodng bing etyl axetat. Loc chét két tia
tao ra va rira bing etyl axetat. Co dic dich loc bang ap suét thép, thu dugc mot dau

mau nau. Két hop san phdm nay v6i san phdm thé thu dugc bang cach thuc hién quy

trinh phan mg vé co ban giéng quy trinh nay nhung sit dung 0,27 mmol 1-[(1S,3R)-5-
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bromo-3-({[tert-butyl(dimetyl)silyl]oxy } metyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]-2-(2,6-diclophenyl)etanon. Tinh ché cac phin cin gom dugc bang sic ky
silicagel, rira giai bing etyl axetat: hexan (gradient: 0-10%), thu dugc hop chét néu &
tiéu d& nay (0,54 g, 0,93 mmol). MS (m/z): 576 (M+1).

Didu ché duge hop chit dusi ddy theo quy trinh vé co ban gidng véi quy trinh trinh
bay trong Vi du diéu ché hop chit trung gian 14.

Vi du diéu
Chi hop Tén héa hoc Chu tric D,u liéu vat
chat trung Iy
gian sb
tert-butyl (1S,3R)-3-[[tert- (
butyl(dimetyl)silylJoxymetyl]- | 5 g
5-[(E)-3-etoxy-3-oxo0-prop-1- | J<
enyl]-1-metyl-3,4-dihydro-1H- N o-Si< MS (m/z):
15 isoquinolin-2-carboxylat R ]?;,9c())62+1()M_
N (0]
1°K

Vi du didu ché hop chét trung gian 16

Téng hop tert-butyl (1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-(3-etoxy-3-oxo-
propyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat.

d

0.0

\‘\\l
N (0]
1K
Cho paladi 10% trén cacbon (0,09 g) vao binh phan g Parr 100 mlL Pubi khi
bang nito. BS sung etanol (5 mL) dé lam w6t chét xtc tac. B sung tert-butyl (1S,3R)-

3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-[ (E)-3-etoxy-3-oxo-prop-1-enyl]-1-metyl-3,4-
dihydro-1H-isoquinolin-2-carboxylat (330 mg, 0,67 mmol) & dang dung dich trong
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etanol (15 mL). P4y binh va dudi khi bing nito. Pudi khi trong binh phan Gng bing
hydro va tao 4p suit hydro dén 414 kPa. Lac & nhiét d6 trong phong trong 1,5 gid. Cho
thoat khi va mé& binh. Loc hdn hop phan tng. C6 dic dich loc bang ap suét thap. Tinh
ché phan cin béng séc ky silicagel, rira giai bang etyl axetat:hexan (gradien: 0-10%),
thu duge hop chit néu & tiéu dé nay ¢ dang du trong khéng mau (252 mg, 0,51
mmol). MS (m/z): 392,2 (M-BOC+1).

Vi du diéu ché hop chét trung gian 17

Tbng hop etyl 3-{(1S,3R)-3-({[tert-butyl(dimetyl)silylJoxy } metyl)-2-[(2,6-
diclophenyl)axetyl]-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl} propanoat.

[/

o0.__0O
l Cl
N
Cho 1,1’-bis(di-i-propylphosphino)feroxen(1,5-xyclooctadien)rodi(I)

tetrafloborat (7 mg, 0,010 mmol) vao ndi hdp Parr 85 ml c6 gin canh khudy va loc
thay tinhtrong thung lam kho. Bé sung etyl (2E)-3-{(1S,3R)-3-({[tert-
butyl(dimetyl)silylJoxy } metyl)-2-[(2,6-diclophenyl)axetyl]-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl}prop-2-enoat (133 mg, 0,23 mmol) & dang dung dich trong
metanol khan (5 mL). Pay ndi hip va l4y ra khoi thimg 1am kho. Pubi khi trong binh
phan tmg bang hydro va tao &p suat hydro dén 690 kPa. Khudy & nhiét d6 trong phong
qua dém. Cho thoat khi va m& binh. C6 dic hdn hop phan tng bing ap sut thap. Tinh
ché phdn can bang sic ky silicagel, rtra giai bang 25% metyl t-butyl ete:hexan, thu
dugc hop chit néu & tidu @& nay & dang dau trong khong mau (121 mg, 0,21 mmol).
MS (m/z): 578 (M+1).
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Vi du diéu ché hop chét trung gian 18

Téng hop (18,3R)-5-bromo-3-({[tert-butyl(dimetyl)silyl]oxy}metyl)-1-metyl-1,2,3,4-

tetrahydroisoquinolin hydroclorua.

Br o~

Cho hydro clorua (267,24 g, 1,02 mol, 4M trong 1,4-dioxan) vao (1S,3R)-5-
bromo-3-({[tert-butyl(dimetyl)silylJoxy }metyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin
(419 g, 1,02 mol) trong isopropyl axetat (4,19 L) ¢ 10°C va khudy trong 15 phut trong
binh phan tng thich hop. Loc hdn hgp va rita banh loc bang isopropyl axetat (2,5 L),
lam kho trén loc trong 30 phit, sau d6 cho vio ti sdy c6 ap suat chan khéng & 40°C
trong 16 gid, thu dugc hop chét néu & tidu dé nay (380 g, 0,89 mol). MS (m/z): 370
(M-C1 (Br)), 372 (M-C1 (®'Br)).

Vi du diéu ché hop chit trung gian 19

Téng hop  (E)-4-[(1S,3R)-3-[[tert-butyl(dimetyl)silyl]Joxymetyl]-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]-2-metyl-but-3-en-2-ol.

HO \~/

\
o

Cho (1S,3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy } metyl)-1-metyl-1,2,3,4-
tetrahydroisoquinolin hydroclorua (310 g, 723,83 mmol) va 2-metylbut-3-en-2-ol
(508,95 g, 5,79 mol) vao N,N-dimetylformamit (1,08 L) trong binh phéan tng thich hop
va dubi khi bang cach suc tao bot khi nito vao dung dich trong 10 phit. B6 sung kali

cacbonat (315,12 g, 2,28 mol), 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl
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(15,32 g, 36,19 mmol) va paladi (IT) axetat (8,29 g, 36,19 mmol) va dudi ky bang cach
suc tao bot khi nito vao hdn hop trong 15 phut, sau d6 gia nhiét dén 125°C. Sau 16
gid, 1am lanh hdn hop xubng 20°C va pha lodng bang etyl axetat (1,5L) va nuéc (2,5
L). Rura 16p etyl axetat bang nudc mudi (2,5 L), sau d6 1am kho trén natri sulfat va Co
dic trong didu kién ap sudt giam, thu dugc mot phan cin. Tinh ché phéan cin bing sic
ky nhanh, rtra gidi bang 0-50% etyl axetat trong isohexan, thu dwgc hop chét néu & tidu

dé nay (193 g, 459,1 mmol). MS (m/z): 376 (M+1).
Vi du diéu ché hop chit trung gian 20

Tbng hop 4-[(1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]-2-metyl-butan-2-ol.

HO \i/

Cho dung dich (E)-4-[(1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-metyl-
1,2,3,4-tetrahydroisoquinolin-5-yl]-2-metyl-but-3-en-2-ol (68 g, 168,83 mmol) trong
etanol (816 mL) vao binh hydro héa chiu ap sudt cao va bd sung paladi 5% trén than
hoat tinh (35,83 g, 16,84 mmol) vao. DPudi khi 1am sach binh béng khi hydro, tao ap
sudt hydro dén 470 kPa va khudy & 25°C. Sau 16 gid, cho thoat khi khoi binh va loc
hdn hop phan tng qua dat diatomit. Rira d4t diatomit bang etyl axetat va c¢d dic dich
rira bang 4p suét thip, thu dugc mot diu. Hoa tan dau nay trong etyl axetat (1 L) va Co
dic trong didu kién &p suét giam, thu dwugc hop chét néu & tiéu dé nay (64 g, 161

mmol). MS (m/z): 378,2 (M+1).
Vi du didu ché hop chét trung gian 21

Tong hop 1-[(1S,3R)-3-({[tert-butyl(dimetyl)silylJoxy } metyl)-5-(3-hydroxy-3-
metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-2-(2,6-diclophenyl)etanon.
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OH

|
o SI\

J
Cl
N
Hoa tan 4-[(1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]-2-metyl-butan-2-ol (0,21 g, 0,36 mmol) trong THF (2,0
mL). Lam lanh bing bé d4 khd — axeton. T tir bd sung metyl lithi (0,67 mL, 1,07
mmol, 1,6 M trong dietyl ete) va khudy trén bé da kho - axeton trong 4 gid. B& sung
dung dich amoni clorua bdo hoa (2 mL). LAy bé d4 kho - axeton ra va dé hdn hop 4m
dén nhiét do trong phong. Chiét bing etyl axetat. Két hop céc dich chiét etyl axetat;
ria b%mg nude mudi, 1lam kho trén natri sulfat, loc, va Co dic trong diéu kién 4p suit
giam, thu dugc dau trong khong mau. Tinh ché phan cin bang sic ky silicagel, rira giai

bang etyl axetat:hexan (gradient: 0-30%), thu dugc hgp chét néu & tiéu dé nay ¢ dang
dau trong khdng mau (0,16 g, 0,29 mmol). MS (m/z): 564 (M+1).

Quy trinh khéac dé téng hop 1-[(1S,3R)-3-({[tert-butyl(dimetyl)silyl]oxy } metyl)-5-(3-
hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-2-(2,6-
diclophenyl)etanon.

Cho 1,1’-carbonyldiimidazol (112,9 g, 682,36 mmol) vao hdn hop axit 2,6-
diclophenylaxetic (173,09 g, 818,83 mmol) trong tetrahydrofuran (1,63 L) trong binh
phan ung thich hop va khudy & 25°C. Sau 1 gio, cho dung dich 4-[(1S,3R)-3-[[tert-
butyl(dimetyl)silylJoxymetyl]-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl]-2-metyl-
butan-2-ol (217 g, 545,89 mmol) trong tetrahydrofuran (1,63 L) vao hdn hgp phan
g, gia nhiét hdn hop dén 45°C va khudy. Sau 24 gid, 1am lanh hdn hop xubng 20°C,
loai b6 2 L tetrahydrofuran bang cach Co dic trong didu kién 4p suét giam va pha
lodng céc cin thu duge bing etyl axetat (2,5 L). Rira dung dich etyl axetat bang dung
dich amoni clorua bdo hoa trong nudc (1,5 L), natri hydroxit 1M trong nuéc (1 L),

nudc (1 L) va nude mudi (1,5 L). Lam kho cac 16p hitu co trén natri sulfat khan va Co

-43-



23811

dic trong diéu kién ap suét giam, thu dugc hop chét néu ¢ tidu d& nay (376 g, 532,70
mmol). MS (m/z): 564,2(M+1 (*°Cl)), 566,2 (M+1 (*’Cl)).

Didu ché duoc hop chit du6i day theo quy trinh vé co ban gidng véi quy trinh trinh
bay trong Vi du diu ché hop chét trung gian 21.

Vi dy diéu
. . . Dt li¢u
ché hop chat | Tén hoa hoc Céu trac
gy vatly
trung gian sO
tert-butyl (1S,3R)-3-[[tert- | ¢
butyl(dimetyl)silylJoxymetyl]- o‘lse< MS (m/z):
22 5-(3-hydroxy-3-metyl-butyl)- R 478,2
1-metyl-3,4-dihydro-1H- N__©O M+1).
y y N 7< (M+1)
isoquinolin-2-carboxylat 0

Vidul

Tong hop 2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-
metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]etanon.

OH

“\\

Hoa tan 1-[(1S,3R)-3-({[tert-butyl(dimetyl)silylJoxy}metyl)-5-(3-hydroxy-3-
metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-2-(2,6-diclophenyl)etanon
(0,16 g, 0,28 mmol) trong THF (2,8 mL). B6 sung tetrabutylamoni florua (0,30 mL,
0,30 mmol, 1M trong THF). Khuiy trong 40 phut. B6 sung dung dich amoni clorua
bao hoa va chiét bang etyl axetat. Két hop céc dich chiét etyl axetat; rira bing nudc va
nuéc mudi, 1am khd trén natri sulfat, loc, va Co dic trong diéu kién ap suét giam, thu

duge moét phan cin. Tinh ché phin cin bing sdc ky silicagel, rira giai bang etyl
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axetat:hexan (gradien: 0-60%), thu dugc hop chit néu & tiéu dé nay ¢ dang bot mau
tring (0,12 g, 0,26 mmol). MS (m/z): 450 (M+1).

Quy trinh khac d& téng hop 2-(2,6-diclophenyl)-1-[(18,3R)-3-(hydroxymetyl)-5-(3-
hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]etanon.

Cho tetra-n-butylamoni florua (651,71 mL, 651,71 mmol, 1M trong THF) vao
dung dich 1-[(1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-(3-hydroxy-3-metyl-
butyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-2-(2,6-diclophenyl)etanon (400 g,
566,71 mmol) trong tetrahydrofuran (4 L) & 5°C trong binh phan tng thich hgp. Gia
nhiét hdn hop dén 20°C va khudy. Sau 3 gid, loai bé 3L tetrahydrofuran ra bang cach
Cb dic trong diéu kién 4p sudt giam va pha lodng cac cin bang etyl axetat (2,5 L). Rua
cac 16p hitu co bang dung dich amoni clorua bdo hoa trong nuée (2 L), nuée (2 L) va
nude mudi (2 x 2 L). Lam kho dung dich etyl axetat trén natri sulfat khan va Co dic
trong diéu kién 4p sudt giam, thu dugc mot dau. Hoa tan d4u nay trong 2-propanol (2,5
L) va Co dic trong didu kién 4p suét giam, thu dugc mot dau. Tinh ché bang SFC bt
dbi xung st dung cdt AS-H (50 x 250mm, ¢& hat 5 micron) rira giai béng 80 % cacbon
dioxit siéu tdi han va 20% dung dich dietylmetylamin 0,2% trong rugu isopropylic &
280 g/phit, thu dugc hop chét néu & tiéu dé nay (182,8 g, 389,62 mmol). MS (m/z):
450,2 (M+1 (°°Cl)), 452,2 M+1 (*'Cl)). Pd quay quang: [a] 2 p 39,4° (¢ = 0,95,
MeOH).

Vidu2

Pdng két tinh 2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-
metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]etanon va axit 4-

hydroxybenzoic.

OH
OH
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Cho hop chit 2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-
3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]etanon (402,56 mg) va axit 4-
hydroxybenzoic (144,7 mg) vao 1o nho 40 mL c¢6 canh khudy. Cho nuéc (39 mL) vio
dén ddy. MAu duogc khudy & 1200 vong/phit (rpm) & 50°C (ché do hoat dong cia dia
khudy). Nho giot dau silic quanh day lo phan tng dé dam béo sy trao déi nhiét t6t véi
dia néng. Huyén phu dim dic mau tring nay tao ra cac khoanh chat rdn mau tring
nhat. Sau mdt gio tao huyén phu dac, dua nhiét ké vao thanh lo phan tng théy dat
40,5°C, va mAu lai bién déi thanh dang huyén phu dic dong thé dang chét rdn mau
tréng sang. Sau khi tao huyén phti dic qua dém, mau c6 dang huyén phu dic dang chét
ring mau tring béng. Nhiét ké cho thiy nhiét d6 1a 43,1°C. T kinh hién vi phan cuc
anh sang, thiy 1a khuc xa kép hoan toan. Chét rin mau tring sang duoc tach ra bang
céch loc chan khong va 1am khé tai chd bing dong khong khi trong 10 phut. Dt méu
vao ti sdy c6 ap sudt chan khong va nhiét do 75°C trong hai gid, thu duge hdn hop néu

& tidu dé nay & dang tinh th8 rin mau tring (484 mg, hidu sut 94,9%).
Diém bit diu néng chay = 160,00C (phan tich nhiét vi sai).
Nhiéu xa bot tia X

Thu dugc cac nhidu xa dd nhidu xa tia X (X-ray diffraction - XRD) ctia cac chét
ran dang tinh thé bé'lng mAy nhiéu xa bot tia X Bruker D4 Endeavor, c6 nguén CuKa A
=(,154060 nm (1,54060 A) va cam bién Vantec, van hanh & 35 kV va 50 mA. Mau
duoc quét trong khoang géc nhiéu xa 20 tir 4 dén 40°, v6i bude goc nhiu xa 20 1a
0,009° va téc dd quét 14 0,5 gidy/budc, va do phan ky 13 0,6 mm, b chdng tin xa cb
dinh 5,28, va khe cam bién 9,5 mm. Bot kho dugc dua vao thiét bi chira mau dién tir
va tao b& mit tron bing cach st dung con truot thuy tinh. Tién hanh tao céc nhidu xa
dd & nhiét d6 moi trudng xung quanh va dd 4m tuong dbi. Pa biét rd trong linh vuc
tinh thé hoc 1a dbi v6i mot dang tinh thé nao do, thi cudng do tuwong dbi cta cac dinh
nhidu xa c6 thé thay d6i do sy dinh huéng duge wu tién c6 nguyén nhén tir cic yéu t6
nhu yéu t6 hinh thi tinh thé hodc yéu t6 ngoai dang tinh thé. Khi xuat hién tac dong
ctia su dinh huéng dugc vu tién, thi cudng do dinh bi thay d6i, nhung céac vi tri dinh c6
tinh ddc trung dang da hinh 1a khong thay dbi. Ngoai ra, cling da biét 1 trong linh vuc

tinh thé hoc 1a ddi v6i mot dang tinh thé ndo d6 thi cac vi tri dinh goc co thé thay ddi
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mdt chat. Vi du, cac vi tri dinh c6 thé bi dich chuyén do bién ddi ctia nhiét d6 hoic do
4m, 1a moi truong phan tich miu, cia su dich chuyén mau, hodc cta sy c6 mit hay
khong c6 mit cia chit ndi chudn. Trong trudng hop niy, sai khac vi tri dinh vé géc
nhidu xa 260 14 0,2 thi s& tinh dén kha nang do cac bién dbi néu trén ma khoéng anh
hudng dén viéc xac dinh mét cach rd rang dang tinh thé dwoc phén tich. C6 thé khing
dinh mot dang tinh thé dua trén t5 hop duy nhét cac dinh c6 tinh phén biét (theo don vi
° cua goc nhiéu xa 20), thuong 1a céc dinh ndi trdi hon han. (United States
Pharmacopeia #35, National Formulary #30, Chapter <941>, pages 427-432, 2012).
Céac nhidu xa dd nhidu xa tinh thé, dugc tao & nhiét d6 moi truong xung quanh va do
4m tuong ddi, duoc diu chinh theo chét liéu tham chiéu tiéu chuan NBS 675 (mica)

c¢6 cac dinh & goc nhiu xa 20 1a 8,853 va 26,774 do.

X4c dinh dic trung cho miu di duoc chuén bi so bd cua chit dong két tinh cua
hop chit ctia Vi du 2 bing nhidu xa db nhiéu xa tia X s dung ngudn phat xa CuKa
théy c6 cac dinh nhiu xa (cac tri s6 20) nhu duoc néu trong Bang 3 duéi diy, va cu
thé 1a ¢6 céc dinh & 18,2 két hop véi mot hodc nhiéu dinh dugc chon tir nhém gém co

16,0, 25,4, va 7,0; v6i dung sai dbi véi gbc nhiéu xa 260 13 0,2 do.

Béang 3
Vidu2
Goc (°, 26) Cuong d6 tuong ddi
Pinh | +/-0,2° (% cua dinh c6 cudong do 16n nhét)
1 7,0 74,00
2 15,0 53,70
3 16,0 87,60
4 17,4 66,20
5 18,2 100,00
6 19,7 63,00
7 20,2 54,80
8 21,0 63,60
9 23.4 29,40
10 25,4 74,20
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Quy trinh khic dé didu ché chit dong két tinh 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon va axit 4-hydroxybenzoic.

Cho 2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-
metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]etanon (2,00 g, 1,00 duong
lurong; 4,44 mmol) vao lo phan Ung nhé 20 mL. B& sung axeton (4 mL) trong khi
khudy & nhiét do trong phong. Dung dich trong dugc tao ra. Cho axit 4-
hydroxybenzoic (0,756 g; 1,23 duong luong; 5,47 mmol) vao trong khi dang khudy &
nhiét d6 trong phong. Huyén phil lodng duge tao ra, sau d6 tao ra huyén phu dic. Gia
nhiét hdén hop trén tdm noéng dén 60°C. Cho céc phan phén wéc 1ml axeton in 1 mL
vao cho dén khi thdy huyén phu duoc tron déu & 60°C. Tong lugng axeton dugc bd
sung 1a 9,00 mL (122,43 mmol, 7,11 g). Giit nhiét d0 & khodng 60°0C trong vai gio.
Lam lanh hén hop xubng nhiét do trong phong va dua vao ti lanh dé thu hoi dé hon.
Thu gom chét rin thu dugc bing cach loc chan khong, rira bing 2 mL axeton va lam
kho trong ta siy chan khong qua dém & 40°C dé tao ra hdn hop néu & tidu dé nay &
dang chit rén tinh thé mau tring. Phan tich HPLC cho thiy ty 1& mol cta 2-(2,6-
diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]etanon trén axit 4-hydroxybenzoic trong chét ddng két

tinh 12 mot trén mot.

Phéan tich HPLC

Cot: Agilent ZORBAX Bonus-RP, rira gidi nhanh, 4,6x75mm, 3,5
Nhiét do cot: 30°C

Thé tich bom: 2 uL

Cam bién: UV

2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-
1-metyl-3,4-dihydroisoquinolin-2(1H)-yl]etanon (Vi du 1) @ 219nm

axit 4-hydroxybenzoic @ 256nm
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Téc dd dong: 1,5 mL/phut
Pha dong: A) TFA 0,1% trong nudc

B) TFA 0,1% trong axetonitril

Bang gradien

Thoi gian, phut %A %B
0 95 5
9,5 23 77
12,1 23 77
13,0 5 95
16,0 5 95
16,1 95 5
20,0 95 5

Ty 1& twong d6i

Trong Két qua theo 1y |
Két qua tht nghiém

Hop chét lugng thuyét déi véi ,
thuc té (n=3)

phan tu ty1é 1 trén 1
Vidul 450,4 76,5 % 81,06% + 0,15%
Axit 4-hydroxy-benzoic | 138,1 23,5% 23,74% + 0,20%

Quy trinh khéc nira dé diéu ché chit dong két tinh 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon va axit 4-hydroxybenzoic.

Tao huyén phu dic céc hop chat 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]etanon (45,06 g, 0,1 mol) va axit 4-hydroxybenzoic (14,5 g, 1,05 duong luong mol)
& 23°C trong rugu isopropylic:heptan véi ty 1€ 1a 53:47 (236 mL, 4 thé tich) va gia
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nhiét dén 65°C. Tao mam két tinh cho dung dich thu dugc béng cac déng tinh thé 2-
(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-

3,4-dihydroisoquinolin-2(1H)-yl]etanon va axit 4-hydroxybenzoic (553 mg, 1,0%
trong lwong mam) va khudy & 65°C trong 30 phut. B& sung heptan (943 mL, 16 thé
tich) & 65°C trong 4,6 gio. Khudy huyén phi dic thu duge & 65°C trong 30 phit tiép
theo, lam lanh xuéng 23°C trong 2 gid, khudy qua dém & 23°C, va loc bang chan
khong. Rira cic chét rin san phim bang rugu isopropylic:heptan c6 ty 1& 10:90 (2 x 50
mL) va heptan (50 mL), sau d6 lam kho bang ti sdy chan khéng & 40°C trong 2 gid,
thu duge hdn hop néu & tiéu d& nay & dang tinh thé mau trang (51,3 g, hiéu suét 86,3%

trong luong).
Pidm bt ddu nong chay = 162,20C (phén tich nhiét vi sai).
Vi du diéu ché hop chit trung gian 23

Tbng hop 4-[(1S,3R)-3-(hydroxymetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-y1]-2-

metyl-butan-2-ol hydroclorua.

HO

Hoa tan tert-butyl (1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-(3-hydroxy-
3-metyl-butyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylat (161 mg, 0,34 mmol)
trong etyl axetat (962 pL). Lam lanh trén bé d4. Bd sung hydro clorua (843 pL, 3,37
mmol, 4M trong dioxan) va khudy trén bé da nay trong 4 gid. Co dic trong diéu kién
&p suét giam. Hoa tan sin phim thu duoc trong etanol va Co dic trong diéu kién ap
suat giam, thu duoc hop chét néu & tidu dé nay (100 mg, 0,34 mmol). MS (m/z): 264,2
(M+1).

Didu ché dugce hop chit duéi day theo quy trinh vé co ban gidng véi quy trinh trinh

bay trong Vi du didu ché hop chét trung gian 23.
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Vi du diéu

7
A

che hop .
, Tén hda hoc Cau truc Dit li€u vat ly
chat trung
gian sb
4-[(18,3R)-3-(hydroxymetyl)- | Ho
1-metyl-1,2,3,4-
OH
o4 tetrahydroisoquinolin-5-y1]-2- M8 (m/z):
metyl-butan-2-ol NH 264,2 (M+1).

Vi du diéu ché hop chét trung gian 25

Téng hop 1-[(1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-(3-hydroxy-3-metyl-
butyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-yl]-2-(2-clo-5-metoxy-phenyl)etanon.

HO
|

o Si__
o o
N
I8¢
O\

Hoa tan 4-[(1S,3R)-3-[[tert-butyl(dimetyl)silyl]Joxymetyl]-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl]-2-metyl-butan-2-ol (0,36 g, 0,95 mol trong diclometan (9,5
mL). Bb sung diisopropyletylamin (499 uL, 2,86 mmol). Bé sung axit 2-(2-clo-5-
metoxy-phenyl)axetic (229,5 mg, 1,14 mmol). B6 sung O-(7-aza-1H-benzotriazol-1-
yl)-N, N, N’, N’-tetrametyluroni hexaflophosphat (561 mg, 1,40 mmol) va khudy &
nhiét d6 méi truong xung quanh qua dém. Pha lodng hdn hgp phan tng bang

diclometan va rira bang nudc va nudc mudi, lam kho trén natri sulfat, loc, va Co dac

trong diéu kién 4p suat gidm, thu dugc mot dau mau nau. Tinh ché phén can bang sdc
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ky silicagel, rira giai bing axeton:hexan (gradien: 0-20%), thu dugc hop chéit néu &

tiéu dé nay & dang dau duc (0,46 g, 0,82 mmol). MS (m/z): 560,2 (M+1).

Piéu ché dugc cac hop chit duéi day theo quy trinh vé co ban gidng véi quy trinh

trinh bay & Vi du diéu ché hop chit trung gian 25.

Vi du

diéu ché

hop , Dt lidu
, Tén hda hoc Cau truc
chat vat ly
trung
gian s6
1-[(1S,3R)-3-[[tert-
[( ' ) [[. HO e MS
butyl(dimetyl)silylJoxymetyl]-5-(3- (lys'\ w/2)
Z):
26 hydroxy-3-metyl-butyl)-1-metyl-3,4- ) f .
dihydro-1H-isoquinolin-2-y1]-2-(6- m ’
’ ! Y SR QY o))

clo-2-flo-3-metoxy-phenyl)etanon

1-[(1S,3R)-3-[[tert- HO
butyl(dimetyl)silylJoxymetyl]-5-(3- o @
| Z).
27 hydroxy-3-metyl-butyl)-1-metyl-3,4-
ydroxy yl-butyl) y ! 5602
dihydro-1H-isoquinolin-2-yl1]-2-(2- o,

(M+1).

ke
cl
I

clo-6-metoxy-phenyl)etanon

Vi du diéu ché hop chét trung gian 28

Téng hop  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-5-vinyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on.

|
N O,Sl\
d
Cl
N\n/ji}
0
Cl
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Hoa tan 1-[(1S,3R)-5-bromo-3-({[tert-butyl(dimetyl)silylJoxy }metyl)-1-metyl-
3,4-dihydroisoquinolin-2(1H)-yl]-2-(2,6-diclophenyl)etanon (300 mg, 0,54 mmol) va
dibutyl este cta axit vinylboronic (0,24 mL, 1,08 mmol) trong 1,4-dioxan (5,4 mL).
B4 sung dung dich Na;COjs trong nudce (2,7 mL, 2M trong nudc). Pudi khi bang nito
trong 10 phut. B4 sung bis(triphenylphosphin)paladi(II) clorua (76 mg, 0,11 mmol).
Gia nhiét dén 80°C. Khudy trong 2 gid. BS sung nuéc va chiét ba 14n bang etyl axetat.
Két hop céc dich chiét etyl axetat, lam khd trén natri sulfat, loc, va Co6 dédc trong diéu
kién 4p suét giam, thu duoc mét phan cin. Tinh ché phan cin bing sic ky silicagel,
rira giai bing etyl axetat: hexan (gradien: 5-80%), thu dugc hop chét néu & tiéu d& nay
& dang bot mau tréng (220 mg, 0,44 mmol). MS (m/z): 504 (M+1).

Vi du diéu ché hop chit trung gian 29

Téng hop  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(1-hydroxyetyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on (hdn hop céac
chdt  ddng  phan  khong  d6i  quang) va  1-((1S,3R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-5-(2-hydroxyetyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on.

OH |

O’Si\ OH O’éi\

e c v 6? cl
N N

Hoa tan 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-5-vinyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on (477 mg, 0,95 mmol) trong
THF (9,5 mL). Lam lanh xudng 0°C. BS sung BH3 (1,9 mL, 1,89 mmol, 1M trong
THF). Khudy trong 4 gid & nhiét dd trong phong. Lam lanh xubng 0°C. Bb sung
NaOH (3,8 mL, 3 M trong nuéc) va H2O2 (0,58 mL, 30% trong lugng/trong luong
trong nudc). Khudy qua dém & nhiét do trong phong. B4 sung etyl axetat, rira bing
dung dich NaHCO3; bdo hoa va nudc mudi, 1am kho trén natri sulfat, loc, va Co dic

trong diéu kién 4p sudt giam, thu dugc mot phan cin. Tinh ché phin can bang sic ky
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silicagel, rira giai bang etyl axetat:hexan (gradien: 5-60%), thu duge 1-((1S,3R)-3-
(((tert-butyldimetylsilyl)oxy)metyl)-5-(1-hydroxyetyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on (hdn hop cic chit ddng
phén khéng dbi quang) & dang bot mau tring (92 mg, 0,19 mmol). MS (m/z): 522
M+1);  va  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxyetyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on & dang bot mau
trdng (254 mg, 0,49 mmol). MS (m/z): 522 (M+1).

Vi du didu ché hop chét trung gian 30

Téng hop  1-((1S,3R)-5-axetyl-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on.

Hoa tan 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(1-hydroxyetyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on (92 mg, 176
umol, hdn hop cta hai chit ddng phan khong dbi quang) trong CH>Cl» (1,8 mL). B4
sung NaHCO3 (92 mg, 1,1mmol) va 3,3,3-triaxetoxy-3-iodophtalit (90 mg, 211 pmol)
& nhiét do6 trong phong. Khudy trong 40 phut. B sung dung dich NaHCO3 bdo hoa va
dung dich Na;S>03 béo hoa, chiét ba 14n bing etyl axetat. Két hop cac dich chiét etyl
axetat, lam kho trén natri sulfat, loc, va Co dic trong diéu kién ap suét giam, thu dugc
mot phan cin. Tinh ché phan cin bang sic ky silicagel, rira giai bing etyl axetat:hexan
(gradien: 5-60%), thu dugc hop chét néu & tiéu dé nay & dang bot mau tring (0,068 g,
130 pmol). MS (m/z): 522 (M+1).

Didu ché duogc cac hop chit dudi diy theo quy trinh v& co ban gibng vdi quy trinh

trinh bay & Vi du diéu ché hop chét trung gian 30.
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Vi du diéu
ché hop ) Dt liéu
i Tén Cau tric
chat trung vat ly
gian sb
1-((1S,3R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-2- Q L J< MS (m/z):
2ol
31 (2-(2,6-diclophenyl)axetyl)-1- (|) 534,2
cl
metyl-1,2,3,4- N (M+1).
tetrahydroisoquinolin-5- O
yl)propan-2-on
1-((1S,3R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-2- 0 |
(2-(2-clo-6-flophenyl)axetyl)-1 °’sé< MS (miz):
-(2-clo-6-flophenyl)axetyl)-1-
32 . F 518,2
metyl-1,2,3,4- N
. T (M+1).
tetrahydroisoquinolin-5- Oy
yl)propan-2-on

Vi du diéu ché hop chit trung gian 33

Téng

hop

2-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-2-(2-(2,6-

diclophenyl)axetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl)axetaldehyt.

Q |

H O'Si\

R
a Cl
”inj
© Cl
Hoa tan 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxyetyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on (160 mg, 0,31

mmol) trong CH2CL (3,1 mL). Bé sung NaHCO; (160 mg, 1,90 mmol) va 3,3,3-
triaxetoxy-3-iodophtalit (156 mg, 0,37 mmol) & nhiét d trong phong. Khudy trong 40
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phut. B sung dung dich NaHCO3 bdo hoa va dung dich NayS,03 bdo hoa, chiét ba 1an
bﬁng etyl axetat. Két hop céc dich chiét etyl axetat, lam kho trén natri sulfat, loc, va Co
ddc trong diéu kién ap sut giam, thu dugc mat phén can. Tinh ché phé”m cin béng sdc
ky silicagel, rira gidi béng etyl axetat: hexan (gradien: 5-60%), thu dwoc hop chét néu
& tiéu dé nay ¢ dang bot mau tring (140 mg, 0,27 mmol). MS (m/z): 520,2 (M+1).

Vi du didu ché hop chét trung gian 34

Téng hop 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxypropyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on ( hén hgp hai
chit ddng phan khong ddi quang).

OH |

O,Si\

J
cl
N
Hoa tan 2-((18,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-2-(2-(2,6-
diclophenyl)axetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl)axetaldehyt (138 mg,
0,27 mmol) trong THF (2,7 mL). Lam lanh xubng 0°C, b4 sung MeMgCl (0,097 mL,
0,29 mmol, 3M trong Et0). Khudy trong 30 phut & 0°C. B& sung nude va chiét ba 1an
bing etyl axetat. Két hop cac dich chiét etyl axetat, 1am kho trén natri sulfat, loc, va Co
dac trong diéu kién ap suét giam, thu dugc mot phﬁn can. Tinh ché phén can béng séc

ky silicagel, rira giai bing etyl axetat: hexan (gradien: 2-60%), thu dugc hop chét néu
& tidu d& nay & dang bot mau tring (122 mg, 0,23 mmol). MS (m/z): 536,2 (M+1).

Didu ché duoc hop chit dudi ddy theo quy trinh vé co ban gidng véi quy trinh trinh
bay trong Vi du diéu ché hop chét trung gian 34.
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Vi du diéu

. . . Dit liéu
ché hop chat | Tén Cau trac
. X Vélt l}”
trung gian sO
1-((1S,3R)-3-(((tert- OH ] J< MS
butyldimetylsilyl)oxy)metyl)-5- o Si_ (m/z):
(2-hydroxypropyl)-1-metyl-3,4- | >N | F 520,2

35 dihydroisoquinolin-2(1H)-yl)-2- NY]@ (M+1).
0]
Cl

(2-clo-6-flophenyl)etan-1-on
(hdn hop hai chit ddng phan
khong dbi quang)

Vi du didu ché hop chit trung gian 36

Téng hop  1-((1S,3R)-5-bromo-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on.

Br O'|Si\
N

Hoa tan  (1S,3R)-5-bromo-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-
1,2,3,4-tetrahydroisoquinolin (1,85 g, 4,99 mmol) va axit 2-clo-6-flophenylaxetic
(1,04 g, 5,49 mmol) trong diclometan (50 mL). B6 sung O-(7-azabenzotriazol-1-yl)-
N,N,N’ N’-tetrametyluroni  hexaflophosphat (2,85 g, 7,49 mmol) va
diisopropyletylamin (1,3 mL, 7,49 mmol) ¢ nhi¢t d¢ trong phong. Khudy trong 3 gio.
B& sung nudce va chiét ba 1an bing diclometan. Két hop céc dich chiét diclometan, lam
kho trén natri sulfat, loc, va Cd dédc trong diéu kién ap suét giam, thu dugc mot phén
cin. Tinh ché phin cin bing sic ky silicagel, rira giéi bang etyl axetat:hexan (gradien:
5-60%), thu dugc hop chit néu & tiéu d& nay ¢ dang bot mau tring (2,2 g, 4,07 mmol).
MS (m/z): 540,2 (M+1).
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Vi du didu ché hop chét trung gian 37

Téng hop  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-5-vinyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on.

|
S o SI\
d
o F
0
Cl

Hoa tan 1-((1S,3R)-5-bromo-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-
3,4-dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on (1,8 g, 3,33 mmol)
va dibutyl este cuia axit vinylboronic (1,5 mL, 6,65 mmol) trong 1,4-dioxan (22 mL).
B4 sung dung dich NaxCO; trong nuéce (11 mL, 2M trong nudc). Pudi khi bang nito
trong 10 phut. B6 sung bis(triphenylphosphin)paladi(II) clorua (467 mg, 0,67 mmol).
Gia nhiét dén 80°C. Khudy trong 2 gid. B6 sung nudc va chiét ba 14n bang etyl axetat.
Két hop céc dich chiét etyl axetat, lam khd trén natri sulfat, loc, va Co dic trong diéu
kién &p sudt giam, thu duoc mot phan cin. Tinh ché phén cin bang sic ky silicagel,
rira giai bing etyl axetat:hexan (gradien: 5-40%), thu dugc hop chét néu & tiéu dé nay
¢ dang bot mau tring (1,54 g, 3,15 mmol). MS (m/z): 488,2 (M+1).

Vi du didu ché hop chét trung gian 38

Téng hop  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxyetyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on.

OH |
J
F
0
Cl
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Hoa tan 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-5-vinyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on (1,54 g, 3,15 mmol)
trong THF (31 mL). Lam lanh xuéng 0°C. Bé sung BH3 (6,3 mL, 6,3 mmol, 1M trong
THF). Khudy trong 4 gid & nhiét do trong phong. Lam lanh xudng 0°C. B sung
NaOH (12,6 mL, 3 M trong nuéc) va H2O2 (1,92 mL, 30% trong luong/trong luong
trong nudc). Khudy qua dém & nhiét d6 trong phong. BS sung etyl axetat, rira bing
dung dich NaHCO3 bao hoa va nudc mudi, 1am khd trén natri sulfat, loc, va Co dic
trong diéu kién ap sudt giam, thu dugc mot phan can. Tinh ché phan cin bang sic ky
silicagel, rira giai bing etyl axetat:hexan (gradien: 5-60%), thu dugc 1-((1S,3R)-3-
(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxyetyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on & dang bot mau tring
(1,08 g, 2,13 mmol). MS (m/z): 506,2 (M+1).

Vi du diéu ché hop chit trung gian 39

Téng hop 2-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-2-(2-(2-clo-6-
flophenyl)axetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl)axetaldehyt.

O |

H O,Si\

A
F
0
o
Cl
Hoa tan 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxyetyl)-1-
metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2-clo-6-flophenyl)etan-1-on (1,08 g, 2,13
mmol) trong CH2Cl, (21 mL). B sung NaHCO; (1,08 g, 12,9 mmol) va 3,3,3-
triaxetoxy-3-iodophthalit (1,09 g, 2,56 mmol) & nhi¢t do trong phong. Khudy trong 40
phut. B4 sung dung dich NaHCO3 bao hoa va dung dich Na2$203 béo hoa, chiét ba lan
bang etyl axetat. Két hop cac dich chiét etyl axetat, lam kho trén natri sulfat, loc, va Co
dic trong didu kién 4p suét giam, thu dugc mot phan cin. Tinh ché phén cin bang sic

ky silicagel, rira giai bang etyl axetat:hexan (gradien: 5-60%), thu dugc hop chét néu &

tiéu dé nay ¢ dang bot mau tréng (0,87 g, 1,73 mmol).
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Vi du diéu ché hop chét trung gian 40

Téng hop 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-1,2,3,4-

tetrahydroisoquinolin-5-yl)propan-2-on.

Tron  (1S,3R)-5-bromo-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-1,2,3,4-
tetrahydroisoquinolin hydroclorua (2,5 g, 6,14 mmol), axeton (30 mL), kali phosphat
ba lin, N-hydrat (3,99 g, 184 mmol), CataCXium A (di(1-adamantyl)-n-
butylphosphin, 220 mg, 0,61 mmol) va tris(dibenzylidenaxeton)dipaladi(0) (290 mg,
0,31 mmol). Khudy trong 2 ngay & 70°C. Lam lanh xudng 0°C. B sung nuéc va chiét
ba 1an bing etyl axetat. Két hop cac dich chiét etyl axetat, 1am kho trén natri sulfat,
loc, va Co ddc trong didu kién ap suét giam, thu dugc mot phﬁn can. Tinh ché phé“m can
bing sic ky silicagel, rira giai bing etyl axetat:hexan (gradien: 10-100%), thu duoc
hop chit néu & tiéu dé nay & dang bot mau tring (1,3 g, 3,74 mmol). MS (m/z): 348
(M+1).

Vi du didu ché hop chét trung gian 41
Téng hop  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-2-(2-(6-clo-2-flo-3-

metoxyphenyl)axetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl)propan-2-on.

Q |

O’Si\

A
o F .
N\N/\/©/ O
0]
Cl
Hoa tan  1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-5-yl)propan-2-on (1,3 g, 3,74 mmol) trong diclometan (37 mL).
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B sung diisopropyletylamin (2,0 mL, 11,22 mmol), axit 2-(6-clo-2-flo-3-
metoxyphenyl)axetic (1,06 g, 4,86 mmol), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni hexaflophosphat (1,91 g, 4,86 mmol) va & nhiét do trong phong.
Khudy trong 16 gio. Rira bang dung dich NaHCO3 bdo hoa trong nudc, lam kho trén
natri sulfat, loc, va Co ddc trong didu kién ap sut giam, thu dugc mat phén can. Tinh
ché phin cin bang sic ky silicagel, rira giai bang etyl axetat:hexan (gradien: 5-50%),
thu dwgc hop chét néu & tiéu dé nay & dang bot mau tring (1,6 g, 2,69 mmol). MS
(m/z): 548,6 (M+1).

Vi du diéu ché hop chét trung gian 42

Téng hop 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxypropan-2-
yl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on.

OH o/Si\

J
Cl
0
o
cl
Hoa tan 1-((1S,3R)-5-axetyl-3-(((tert-butyldimetylsilyl)oxy)metyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl)-2-(2,6-diclophenyl)etan-1-on (68 mg, 130 umol) trong
THF (1,3 mL). Lam lanh xudng 0°C, bd sung MeMgCl (87 pL, 261 pmol, 3M trong
Et,0). Khudy trong 30 phat & 0°C va 30 phat & nhiét do trong phong. Bé sung
MeMgCl (87 uL, 261 pmol, 3M trong Et;0) & nhiét do trong phong. Khudy trong 60
phut. B4 sung nuéc va chiét ba 1in bing etyl axetat. Két hop cac dich chiét etyl axetat,
lam kho trén natri sulfat, loc, va Co dac trong diéu kién ap suét gidm, thu dugc hop

chét néu & tiéu d& nay & dang bot mau tring (0,054 g, 100 pmol). MS (m/z): 536,2
(M+1).

Diéu ché duoc cac hop chit dudi ddy theo quy trinh vé co ban giéng véi quy trinh

trinh bay & Vi du didu ché hop chit trung gian 42.
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Vi du
didu ché
hop chat
trung

gian sO

Cau truc

Dt liéu vat ly

43

1-((1S,3R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-5-
(2-hydroxy-2-metylpropyl)-1-
metyl-3,4-dihydroisoquinolin-
2(1H)-yl)-2-(2,6-
diclophenyl)etan-1-on

OH

%ﬁ

X

|
(I)_ S
cl

MS (m/z):
550,2 (M+1)

44

1-((1S,3R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-5-
(2-hydroxy-2-metylpropyl)-1-
metyl-3,4-dihydroisoquinolin-
2(1H)-y1)-2-(2,6-
diclophenyl)etan-1-on

N
OH
?}Q
(0]
Cl

MS (m/z):
534,2 (M+1).

45

1-((1S,3R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-5-
(2-hydroxy-2-metylpropyl)-1-
metyl-3,4-dihydroisoquinolin-
2(1H)-yl)-2-(6-clo-2-flo-3-

metoxyphenyl)etan-1-on

MS (m/z): 564
(M+1).
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Vidu3

Téng hop 2-(2,6-diclophenyl)-1-((1S,3R)-3-(hydroxymetyl)-5-(2-hydroxypropan-2-
yl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)etan-1-on.

Hoa tan 1-((1S,3R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-(2-hydroxypropan-
2-yl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-y1)-2-(2,6-diclophenyl)etan-1-on (0,054 g,
100 umol) trong THF (1,0 mL). B& sung tetrabutylamoni florua (0,11 mL, 110 pmol,
IM trong THF). Khudy trong 30 phuit. B6 sung dung dich amoni clorua bdo hoa va
chiét ba 1in bing etyl axetat. Két hop cac dich chiét etyl axetat, 1am kho trén natri
sulfat, loc, va Co déc trong diéu kién ap suét gidm, thu dugc mot phﬁn can. Tinh ché
phdn can bang sic ky silicagel, rta giai bang etyl axetat:hexan (gradien: 10-100%), thu
duoc hop chét néu & tiéu @ nay & dang bot mau tring (0,03 g, 71 umol). MS (m/z):
422 (M+1).

Vi du 3a

Diéu ché 2-(2,6-diclophenyl)-1-((18,3R)-3-(hydroxymetyl)-5-(2-hydroxypropan-2-yl)-
1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)etan-1-on dang tinh thé.

Hoa tan 1,932g 2-(2,6-diclophenyl)-1-((1S,3R)-3-(hydroxymetyl)-5-(2-
hydroxypropan-2-yl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)etan-1-on dén ndng dd
128mg/mL trong xyclopentyl metyl ete dbng thoi khudy & 80°C va véi tbc do 1000
vong/phut (rpm). Dung dich bat dau két tinh thanh chét rén mau tring. Lam lanh
xubng nhiét 46 moi trudng xung quanh sau giai doan ngén tao ra huyén phu dic. Tach
chét rin ra bang céach loc chan khong va lam kho nhanh bang nito trudc khi tiép tuc
lam khd bang cach cho vao ti sdy chan khong & 65°C trong 2 gid. Thu duge 1,606¢

hop chét néu & tiéu d& nay voi higu suat 86,8%.
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Nhiéu xa bot tia X

Thu dugc cac nhidu xa dd XRD cta cdc chit rin dang tinh thé béng cach su
dung may nhifu xa bot tia X Bruker D4 Endeavor, c6 ldp ngudn CuKa (A = 0,154060
nm (1,54060 A)) va cam bién Vantec, van hanh & 35 kV va 50 mA. Miu duoc quét
trong khoang géc nhiéu xa 20 tir 4 va 40°, véi bude goc nhiéu xa 26 13 0,0087° va tdc
do quét 1a 0,5 gidy/budce, va do phan ky 1a 0,6 mm, b chéng tan xa cd dinh 5,28mm,
va khe cam bién 9,5 mm. Bot khd duge dua vao thiét bi chira mau dién tir va tao bé
mit tron bang cach st dung con truot thily tinh. D3 biét 15 trong linh vuc tinh thé hoc
1a d6i v6i mot dang tinh thé nao d6, thi cudong d6 tuong ddi cua cac dinh nhiéu xa c6
thé thay dbi do su dinh hudng dwoc wu tién c6 nguyén nhan tir cac yéu t& nhu yéu td
hinh thai tinh thé hodc yéu td ngoai dang tinh thé. Khi xuét hién tac dong cia su dinh
hudéng dugce uu tién, thi cuong dd dinh bi thay dbi, nhung céc vi tri dinh c6 tinh dic
trung dang da hinh 1a khong thay dbi. Xem, vi du The U. S. Pharmacopeia 35 -
National Formulary 30 Chapter <941> Characterization of crystalline and partially
crystalline solids by X-ray powder diffraction (XRPD) Official December 1, 2012-
May 1, 2013. Ngoai ra, cling da biét rd trong linh vyc tinh thé hoc 1a d6i véi mot dang
tinh thé nao d6 thi cac vi tri dinh goc c6 thé thay ddi mot chat. Vi du, céc vi tri dinh ¢
thé bi dich chuyén do bién ddi cta nhiét dd hodc d6 4m, 13 moi trudng phan tich mau,
cua su dich chuyén mau, hodc clia sy ¢6 mit hay khdng c¢6 mit cla chit ndi chuén.
Trong truong hop nay, sai khéc vi tri dinh vé gbc nhidu xa 26 13 + 0,2 thi s& tinh dén
kha néng do cac bién dbi néu trén ma khong anh huéng dén viéc xac dinh mot cach rd
rang dang tinh thé dugc phén tich. C6 thé khing dinh mot dang tinh thé dua trén t6
hop duy nhét cac dinh c6 tinh phan biét (theo don vi © clia géc nhiéu xa 20), thudng 1a
cac dinh ndi troi hon hén. Cac nhiéu xa d6 nhiéu xa tinh thé, dugce tao & nhiét 4o modi
truong xung quanh va do m tuwong dbi, dugc didu chinh theo cac dinh tiéu chuén

NIST 675 & goc nhiu xa 20 1a 8,85 va 26,77 do.

Xac dinh dic trung cho mau da duoc chuén bi so bd cia hop chit dang tinh thé
ctia Vi du 3a bing nhidu xa dd XRD st dung ngudn phat xa CuKa thdy c6 cac dinh

nhidu xa (c4c tri s6 20) nhu duoc néu trong Bang 10 duéi day. Cu thé 13, nhidu xa db
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nay c¢6 dinh & 14,3 két hop véi mot hodc nhiéu dinh duoc chon tir nhom gém co 15,7,

18,0, 18,7, 22,4 va 25,1 véi dung sai dbi véi g6c nhiéu xa 26 12 0,2 do.

Bang 10. Céc dinh nhiéu xa bt tia X ctia hop chit cta Vi du 3a

Dinh | Géc (%, 20) Cuong do (%)
1 11.0 37
2 12,4 31
3 143 100
4 15,7 56
5 16,8 15
6 18,0 40
7 18,7 40
8 19,4 16
9 20,1 36
10 21,1 10
11 22,4 45
12 232 38
13 24,5 16
14 25,1 39
15 26,1 11
16 283 26

Céc hop chét dudi ddy dwoc didu ché theo quy trinh vé co ban gidng véi quy trinh
trinh bay trong Vi du 3.

. , Dit liéu
Viduso | Tén Cau trac
vat ly
4 2-(2,6-diclophenyl)-1- OH MS
((1S,3R)-5-(2-hydroxy-2- ? H (m/z):
metylpropyl)-3- Cl 436

(hydroxymetyl)-1-metyl- Nj{t@ (M+1)
3,4-dihydroisoquinolin- °c

2(1H)-yl)etan-1-on
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. . Dt li¢u
Viduso | Tén Cau trac
vat ly
5 2-(2-clo-6-flophenyl)-1- MS

OH
((1S,3R)-5-(2-hydroxy-2- o (m/2):
metylpropyl)-3- F 420,2
(hydroxymetyl)-1-metyl- Nj]/jij (M+1)
0]
Cl

3,4-dihydroisoquinolin-
2(1H)-yl)etan-1-on
6 2-(6-clo-2-flo-3- MS

OH
metoxyphenyl)-1-((1S,3R)- (lj H (m/z):
5-(2-hydroxy-2- F 449,8
metylpropyl)-3- N\N/\/©/ SN (M+1).
0]
Cl

(hydroxymetyl)-1-metyl-

3,4-dihydroisoquinolin-
2(1H)-yl)etan-1-on

Vidu4a

Piéu ché ddng két tinh 2-(2,6-diclophenyl)-1-((18,3R)-5-(2-hydroxy-2-metylpropyl)-
3-(hydroxymetyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)etan-1-on va axit 4-

hydroxybenzoic.

Cho 2-(2,6-diclophenyl)-1-((1S,3R)-5-(2-hydroxy-2-metylpropyl)-3-
(hydroxymetyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-yl)etan-1-on (98,33 mg) va axit
4-hydroxybenzoic (35,40 mg) vao lo phan timg nhé 20 mL ¢6 lip canh khudy. Nap ddy
nuée (~20 mL) vao lo va tao huyén phu dic & 45°C (ché do hoat dong ciia dia khudy)
qua dém. Tiép tuc tao huyén phi dic trong 48 gior & 60°C, khdng tao ra tinh thé nao.
Bd sung axeton (1mL), va tao huyén phi dic miu nay qua dém & 40°C/1000
vong/phut (rpm). Thiy san phdm thu duoc c6 dang tinh thé. Tach chét rin mau tring
thu dugc bang cach loc chan khong va lam kho tai chd bang ap sudt thip va dong

khong khi trong 10 phit.
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Nhiéu xa bot tia X

Thu duoc céc nhidu xa dd nhidu xa tia X (X-ray diffraction - XRD) ciia cac chit
ran dang tinh thé bang may nhiéu xa bot tia X Bruker D4 Endeavor, c6 ngudn CuKa A
= 0,154060 nm (1,54060 A) va cam bién Vantec, van hanh & 35 kV va 50 mA. Miu
duoc quét trong khoang goc nhifu xa 26 tir 4 dén 40°, v6i bude goc nhifu xa 20 1a
©0,009° va tdc dd quét 1a 0,5 gidy/budc, va d6 phan ky 1a 0,6 mm, bd chdng tan xa cb
dinh 5,28, va khe cam bién 9,5 mm. Bot kho duge dua vao thiét bi chtra mau dién tir
va tao bé mat tron bing cach st dung con trugt thiy tinh. Tién hanh tao cac nhiéu xa
dd & nhiét do moi trudng xung quanh va do 4m twong doi. D3 biét r5 trong linh vuc
tinh thé hoc 1a dbi véi mot dang tinh thé nao do, thi cudong do tuong dbi cua cac dinh
nhidu xa c6 thé thay ddi do su dinh huéng dugc wu tién c6 nguyén nhan tir céc yéu t6
nhu yéu té hinh thai tinh thé hodc yéu t6 ngoai dang tinh thé. Khi xuét hién tic dong
cua sy dinh hudng dugc vu tién, thi cudng do dinh bi thay d6i, nhung cac vi tri dinh c6
tinh dic trung dang da hinh 13 khong thay d6i. Ngoai ra, cling da biét rd trong linh vuc
tinh thé hoc 14 @i v6i mot dang tinh thé nao d6 thi cac vi tri dinh géc c6 thé thay doi
mdt chat. Vi du, céc vi tri dinh c6 thé bi dich chuyén do bién ddi ctia nhiét do hodc do
4m, 12 méi truong phan tich mAu, cia sy dich chuyén miu, hodc ciia sy c6 mat hay
khong c6 mit ctia chit ndi chudn. Trong trudng hop ndy, sai khéc vi tri dinh vé goc
nhidu xa 20 1a 0,2 thi s& tinh dén kha ning do céc bién ddi néu trén ma khong anh
huéng dén viéc xac dinh mdt cach rd rang dang tinh thé dugc phan tich. C6 thé khing
dinh mot dang tinh thé dya trén t& hop duy nhét cac dinh c6 tinh phan biét (theo don vi
° clia géc nhidu xa 20), thuong 13 cic dinh néi trdi hon han. (United States
Pharmacopeia #35, National Formulary #30, Chapter <941>, pages 427-432, 2012).
Céc nhiéu xa dd nhidu xa tinh thé, duoc tao & nhiét 46 moi truong xung quanh va do
4m tuong dbi, duoc didu chinh theo chét liéu tham chiéu tiéu chuédn NBS 675 (mica)

co cac dinh & goc nhiéu xa 20 12 8,85 va 26,77 d9.

Xac dinh dic trung cho mau da dwoc chudn bi so bd clia hop chét ctia Vi du 4a
bang nhidu xa dd nhiu xa tia X st dung ngudn phét xa CuKa thdy c6 cic dinh nhiéu

xa (cdc tri s6 20) nhu dugc néu trong Bang 11 dudi day, va cu thé 1a c6 céc dinh & 7,0

-67-



23811

két hop voi mot hodc nhidu dinh dwgc chon tir nhém gdm c6 18,8, 16,1, va 19,3; véi

dung sai dbi v6i goc nhiéu xa 20 12 0,2 d9.

Bang 11: C4c dinh nhiéu xa bdt tia X cia hop chét cua Vi du 4a

Dinh | Géc (°, 20) Cudng do (%)
1 |70 100,0
2 136 52,5
3 15,1 68,4
4 |16, 91,9
5 [188 96,0
6 |193 81,0
7 19,9 65,3
8 |[21,6 68,8
9 |245 76,4
10 255 48,9

Vidu7

Téng hop 2-(2-clo-6-metoxy-phenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-
metyl-butyl)-1-metyl-3,4-dihydro- 1H-isoquinolin-2-yl]etanon.

HO

Hoa tan  1-[(1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-5-(3-hydroxy-3-
metyl-butyl)-1-metyl-3,4-dihydro- 1H-isoquinolin-2-yl]-2-(2-clo-6-metoxy-
phenyl)etanon (0,58 g, 1,04 mmol) trong THF (5,3 mL). Bé sung axit axetic (16 mL,
279 mmol) va nudce (5,3 mL). Khudy & 50°C trong 1,5 gid. Co dac trong diéu kién ap

-68-



23811

sudt giam. Hoa tan cin nay trong etyl axetat va rira bing dung dich natri bicacbonat
bao hoa, nude, va nude mudi. Lam khé trén natri sulfat, loc, va Co dic trong diéu kién
ap sudt giam. Tinh ché phan cin bing sic ky silicagel, rira giai bing axeton:hexan
(gradien: 0-30%), thu dugc hop chét néu & tiéu dé nay ¢ dang bot mau tring (0,34 g,
0,76 mmol). MS (m/z): 446,0 (M+1).

Hop chét dudi day duoc diéu ché theo quy trinh vé& co ban gidng véi quy trinh trinh

bay trong Vi du 8.
. . Dt liéu
Vi du so Tén Cau truc
vat ly
2-(2-clo-5-metoxy-phenyl)-1- HO MS
[(1S,3R)-3-(hydroxymetyl)-5-(3- OH
R (m/z):
8 hydroxy-3-metyl-butyl)-1-metyl- ) 7 1460
3,4-dihydro-1H-isoquinolin-2- \Q/\Q ™ ’ D
+1).
yl]etanon o~
2-(6-clo-2-flo-3-metoxy-phenyl)- | o MS
1-[(1S,3R)-3-(hydroxymetyl)-5- OH
o (m/2):
9 (3-hydroxy-3-metyl-butyl)-1- i} ¢ 1638
metyl-3,4-dihydro-1H- m ™ ’ )
+1).
isoquinolin-2-yljetanon o~

Vidu 10

Téng hop 2-(2-clophenyl)-1-[(18,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-metyl-butyl)-
1-metyl-3,4-dihydro-1H-isoquinolin-2-yljetanon.

HO

\
~‘\\
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Hoa tan axit 2-(2-clophenyl)axetic (96,8 mg, 0,56 mmol) va O-(7-aza-1H-
benzotriazol-1-yl)-N, N, N’, N’-tetrametyluronium hexaflophosphat (200 mg, 0,52
mmol) trong diclometan (2 mL). Bb sung diisopropyletylamin (183 pL, 1,05 mmol).
Khudy & nhiét d6 méi truong xung quanh trong 20 phiit. Cho hdn hop phan tmg nay
vao dung dich 4-[(1S,3R)-3-(hydroxymetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-
yl]-2-metyl-butan-2-ol (92 mg, 0,35 mol) trong diclometan (0,4 mL). Rira béng
diclometan (1 mL) va khudy & nhiét do méi truong xung quanh trong 3,5 gid. Pha
loang hén hop phan tng bang nudc va khudy. Chiét bang diclometan va lam khé dich
chiét trén natri sulfat, loc, va Co dic trong diéu kién ap suét gidm. Tinh ché ph?m can
bang sic ky silicagel, rira giai bing etyl axetat:hexan (gradien: 0-60%), thu dugc mot
phén can. Tinh ché phan cin bang sic ky silicagel, rira giai bang 10% (amoniac 2N
trong metanol):diclometan, thu duoc hop chat néu & tiéu dé nay ¢ dang bot mau tring

(78 mg, 0,19 mmol). MS (m/z): 416,2 (M+1).

Hop chit dudi ddy dugc didu ché theo quy trinh vé co ban gibng vé6i quy trinh trinh

bay trong Vi du 10.

V,i dy Tén Céu trac DI lign vat

sO ly
2-(2-clo-6-flo-phenyl)-1- Ho
[(1S,3R)-3-(hydroxymetyl)-5-(3- oH MS (m/z):

11 hydroxy-3-metyl-butyl)-1-metyl- o ol 434,2
3,4-dihydro-1H-isoquinolin-2- Nj(ji) (M+1).
yl]etanon O F

Vidu 12

Téng hop  3-clo-2-[2-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-metyl-butyl)-1-
metyl-3,4-dihydro- 1H-isoquinolin-2-y1]-2-oxo0-etyl]benzonitril.

-70-



23811

HO

(l)H

-‘\\

cl
N

0

NZ

Tao huyén phu dic axit 2-(2-clo-6-xyano-phenyl)axetic (75,4 mg, 0,37 mmol)
trong axetonitril (0,3 mL) trong mot lo phan tng nho. B6 sung trietylamin (114 pL,
0,82 mmol) va khudy cho dén khi tan cic chit ran. B sung O-(benzotriazol-1-yl)-N,
N, N°, N’-tetrametyluroni tetrafloborat (165 mg, 0,51 mmol) va khudy & nhiét o moi
truong xung quanh trong 10 phut. Tao huyén phi dic 4-[(1S,3R)-3-(hydroxymetyl)-1-
metyl-1,2,3,4-tetrahydroisoquinolin-5-yl]-2-metyl-butan-2-ol hydroclorua (102 mg,
0,34 mol) trong axetonitril (0,3 mL) trong mdt binh phan Ung riéng ré. B sung
trietylamin (227 pL, 1,63 mmol) va chét két tia duoc tao ra. Khudy trong 10 phut &
nhiét do moéi trudong xung quanh. Chuyén hdn hgp phan tng gbm axit 2-(2-clo-6-
xyano-phenyl)axetic, axetonitril, trietylamin, va O-(benzotriazol-1-yl)-N, N, N°, N’-
tetrametyluroni tetrafloborat tir 1o nhd vao binh phan ng néu trén chira hdn hop phan
tmg gdm 4-[(18,3R)-3-(hydroxymetyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-5-yl]-2-
metyl-butan-2-ol hydroclorua, axetonitril va trietylamin. Ribra san phdm bing
axetonitril (0,9 mL) va khudy hén hop phan tng ddng thé nay & nhiét 46 moi trudng
xung quanh qua dém. Pha lodng hén hgp phan tng bing nudc va chiét bang etyl
axetat. Rira cac dich chiét etyl axetat bing nuéc, dung dich natri bicacbonat bao hoa va
nude mudi. Lam kho céc dich chiét trén natri sulfat, loc, va Co dic trong didu kién ap
sudt giam. Tinh ché phan cin bang sic ky silicagel, rira giai bang etyl axetat:hexan
(gradien: 0-60%), thu dugc mot phén can. Tinh ché bang sic ky pha dao trén silic oxit
cai bién C18, thu duoc hop chét néu & tiéu dé & dang dau mau luc (34 mg, 0,08 mmol):
(m/z): 441,2 (M+1).

Vi du diéu ché hop chat trung gian 46

Tbng hop axit 2-(2-clo-6-metyl-phenyl)axetic.
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Cl
HO
0]

Cho 2-(2-clo-6-metyl-phenyl)axetonitril (8,0g, 48,30 mmol) va natri hydroxit
3N trong nude (80 mL, 240,00 mmol) vao lo nho ¢6 nép dang vit xo04n 100 mL. Gia
nhiét hdn hop phan tmg & 110°C trong 18 gid. Lam lanh hdn hop xubng 10°C va axit
hoa dén do pH = 1 bang axit clohydric dam dac (15mL). Chiét hdn hop bing etyl
axetat. Tach va lam kho pha hitu co trén natri sulfat. Loc, va co déc dén kho. Tinh thé
héa bang dietyl ete, thu dugce hop chit néu & tiéu @& nay & dang chit rin mau tring
nhat (7,20 g, 39,00 mmol): MS (m/z): 184,8 (M+1).

Vi du didu ché hop chét trung gian 47

Téng hop tert-butyl 2-(2-clo-5-isopropyl-phenyl)axetat.

Cl \‘/

o)

o

Cho bis(dibenzylidenaxeton)paladi (49,2 mg, 85,6 pmol) vao binh phan Gng
day tron va day bing modt mang ngin. Pubi khi bang nito. B6 sung tri-tert-
butylphosphin (85,6 uL, 85,6 pmol, 1M trong toluen) va lithi bis(trimetylsilyl)amit
(12,8 mL, 11,56 mmol, 0,9M trong metylxyclohexan) bang mot bom tiém. B6 sung 2-
bromo-1-clo-4-isopropyl-benzen (1,0 g, 4,28 mmol) va t-butyl axetat (865,2 pL, 6,42
mmol) bang bom tiém. B sung toluen (10,7 mL) béng bom tiém va cham vao thiy
hén hop phéan (g tré nén nong. Pt vao bé nudc c6 nhiét dd moi trudng xung quanh
nude va khudy trong 3 gio. Bao quan hdn hop phan tng trong ti dong lanh trong hai
ngay. Lam 4m hdn hop phan tng dén nhiét do mdi trudng xung quanh. Pha loing hdn
hop phan Ung bang dietyl ete va bd sung dung dich amoni clorua bdo hoa. Téch céc
16p va rira 16p dietyl ete bang dung dich natri clorua bdo hoa. Lam kho trén natri sulfat,

loc va Co dic trong diéu kién 4p suat giam. Tinh ché phan cin bang sic ky silicagel,
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rira giai bang axeton:hexan (gradien: 0-2%), thu duoc hop chit néu & tidu dé nay (1,04
g). Tinh ché lai bang sic ky silicagel, rira giai bang diclometan:hexan (gradien: 0-
20%), thu dwgc hop chét néu & tiéu dé nay (490 mg, 1,82 mmol). MS (m/z): 213,0 (M-
tBut1).

Pidu ché dugc hop chét dudi diy theo quy trinh vé co ban giéng véi quy trinh trinh
bay trong Vi du diéu ché hop chét trung gian 47.

Vi du diéu

ché hop ) Dir liéu
, Tén Cau trac

chat trung véat ly

gian sb

g \‘/ MS (m/z):

48 tert-butyl 2-(2-clo-5-etyl- 0 198,8 (M-
phenyl)axetat 0 tBu+1).

Vi du diéu ché hop chét trung gian 49
Téng hop axit 2-(2-clo-5-isopropyl-phenyl)axetic.

Cl
OH

Hoa tan tert-butyl 2-(2-clo-5-isopropyl-phenyl)axetat (483 mg, 1,80 mmol)
trong diclometan (5,1 mL). Tu tu bd sung axit trifloaxetic (1,09 mL, 14,4 mmol) va
khudy hdn hop phan tng 3 gio & nhiét d6 méi trudng xung quanh. C6 dic trong didu
kién 4p suét giam, thu dugc hop chit néu & tidu @& nay (380 mg, 1,79 mmol). MS
(m/z): 229,8 (M+18).
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Diéu ché dugce hop chéit dudi ddy theo quy trinh vé& co ban gidng véi quy trinh trinh

bay trong Vi du diéu ché hop chét trung gian 49.

Vi du diéu
ché  hop ) Dt lidu
i Tén Cau trac
chat trung vat ly
gian sb
Cl MS
| | or (m/2):
50 Axit 2-(2-clo-5-etyl-phenyl)axetic o)
215,8
(M+18)

Vi du diéu ché hop chat trung gian 51

Tbng hop isopropyl 2-(3-isopropoxyphenyl)axetat.

@)
Y
R
Hoa tan axit 2-(3-hydroxyphenyl)axetic (5,04 g, 32,8 mmol) trong
dimetylformamit (49,9 mL). B6 sung kali cacbonat (15,1 g, 108,2 mmol) va 2-
iodopropan (15,1 mL, 150,8 mmol). Gia nhiét hdn hop phéan tmg dén 80°C trong 6 gio.

Khudy ¢ nhiét d6 moi truong xung quanh trong 64 gid. Gia nhiét hdn hop phan tng

dén 95°C trong 6 gio.

B6 sung thém Kkali cacbonat (9,2 g, 65,6 mmol) va 2-iodopropan (15,1 mL,
150,8 mmol) va gia nhiét hdn hop phan tng dén 90°C qua dém. Nang nhiét d ctia hon
hop phan tng 1én 150°C va gia nhiét qua dém. Lam lanh xudng nhiét d mdi trudng
xung quanh va Co dic trong didu kién 4p suét giam. Pha lodng phan can bing nudc va
etyl axetat. Tach céac 16p va chiét 16p chira nudc bang etyl axetat. Két hop cac dich

chiét etyl axetat va rira bang nude va nuée mudi, lam kho trén natri sulfat, loc va Co
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dac trong didu kién ap suit giam. Tinh ché phan cin bang sic ky silicagel, rira giai
bing axeton:hexan (gradien: 0-20%), thu dugc hop chit néu & tidu dé nay (4,79 g,
20,27 mmol). MS (m/z): 237,0 (M+H), 254,0 (M+18).

Pidu ché dugc hop chét dudi day theo quy trinh vé& co ban giéng véi quy trinh trinh
bay trong Vi du diéu ché hop chit trung gian 51.

Vi du diéu

ché  hop ,
] Tén Cau tric Dit ligu vat ly
chat trung
gian sd
o .
o} MS (m/z): 243,0
Etyl 2-(2-clo-5-etoxy-
52 o] (M+1) 260,0
phenyl)axetat
0 (M+18).

Vi du didu ché hop chét trung gian 53

Tbng hop axit 2-(3-isopropoxyphenyl)axetic.

OH
Y
(0]
T
Hoa tan isopropyl 2-(3-isopropoxyphenyl)axetat (4,2 g, 17,8 mmol) trong
tetrahydrofuran (35,6 mL). B6 sung nude (35,6 mL) va lithi hydroxit (6,05 g, 248,8
mmol). Gia nhiét hdn hop phan ting dén 66°C qua dém. C6 dic trong diéu kién ap sudt
giam dé loai b tetrahydrofuran. Pha lodng hdn hgp phan tmg bing nudc va rira bing
dietyl ete. Axit hoa 16p chira nudc bing Hel 5N dén d6 pH = 1. Chiét 16p chira nuée
bing dietyl ete. Rita dich chiét dietyl ete bing nu6c va nuéc mudi, lam kho trén natri
sulfat, loc va Co dic trong diu kién ap suat giam, thu dugc hop chét néu & tiéu dé nay

(3,37 g, 17,35 mmol). MS (m/z): 195,0 (M+1), 212,0 (M+18).
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Diéu ché duoc hop chét dudi ddy theo quy trinh vé& co ban gidng véi quy trinh trinh

bay trong Vi du diéu ché hop chit trung gian 53.

Vi du diéu

ché  hop . Dit liéu
, Tén hda hoc Cau truc

chat trung vat ly
gian sd

Cl

OH MS (m/z):

54 Axit 2-(2-clo-5-etoxy-phenyl)axetic 232,0

o (M+18).

Vi du diéu ché hop chét trung gian 55

Tbng hop axit 2-(2-clo-5-isopropoxy-phenyl)axetic.

Hoa tan axit 2-(3-isopropoxyphenyl)axetic (3,24 g,

Cl

OH

e

16,6 mmol) trong

dimetylformamit (11,1 mL). Lam lanh trén bé d4 va bd sung dung dich N-closuxinimit

(2,44 g, 18,3 mmol) trong dimetylformamit (12,2 mL). Khudy qua dém dé nhiét d¢ ciia

hdn hop phan tng dat nhiét & moi trudong xung quanh. Pha lodng hdon hgp phan tng

bang dietyl ete. Rira bang nude. Chiét dich rtra bang dietyl ete. Két hop cac dich chiét

dietyl ete va rira bang nudc va nudc muoi, lam kho trén natri sulfat, loc va C6 déc

trong di€u kién &p suat giam. Tinh ché phan can bang sic ky silicagel, rira giai bang

axeton:hexan (gradien: 0-25%), thu duoc hop chit néu & tiéu d& nay (3,08 g, 13,47
mmol). MS (m/z): 245,8 (M+18).
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Diéu ché duoc hop chét dudi ddy theo quy trinh vé co ban gibng véi quy trinh trinh
bay trong Vi du diéu ché hop chét trung gian 55.

Vi dy diéu
ché hop .
, Tén Cau truc Dit liéu vat ly
chat trung
gian s6
Axit 2-(2-clo-5-hydroxy- Cl
56 phenyl)axetic OoH MS (m/z): 203,8
© (M+18).
OH

Vi du diéu ché hop chét trung gian 57
Téng hop axit metyl 2-(2-clo-6-xyano-phenyl)axetic.

Cl

HO
0
Z

N

Cho dung dich lithi diisopropylamit 2M trong tetrahydrofuran (62,6 mL, 461,8
mmol) vao tetrahydrofuran (1 L) & -78°C. Tu tu b sung 1,3-dimetyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinon (19,94 mL, 164,91 mmol), sau do bd sung nhé giot 3-
clo-2-metyl-benzonitril (20 g , 131,93 mmol) vio. Duy tri nhi¢t o hdn hgp phén ing
& -78°C ¢6 khudy trong 5 phut. Pubi khi cho binh phan mg bang cacbon dioxit (1 L;
25,65 mol) trong 15 phat. B4 sung nude (100mL) va khudy trong 2 gid. Cho dung dich
natri hydroxit 10M trong nuéc vao dé 1am tang d6 pH cua pha chira nudc dén >12.
Téach 16p chira nu6e va rira bing dietyl ete. Axit hoa 16p chira nuée bang axit clohydric
dam dic dén do pH = 1 va chiét bing etyl axetat. Tach pha hitu co va lam kho trén
natri sulfat. Loc va c6 dic dén kho, thu dugc hop chit néu & tiéu dé nay ¢ dang chét

rin mau tring nhat (16,0 g; 81,80 mmol). MS (m/z): 195,9 (M+1).
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Vi du diéu ché hop chét trung gian 58

Téng hop metyl (1S,3R)-3-[[tert-butyl(dimetyl)silylloxymetyl]-1-metyl-1,2,3,4-

tetrahydroisoquinolin-5-carboxylat.

Huyén phu héa (18,3R)-5-bromo-3-((tert-butyldimetylsilyloxy)metyl)-1-metyl-
1,2,3,4-tetrahydroisoquinolin (30 g, 81,0 mmol), paladi axetat (1,8 g, 8,1 mmol), bis-
(1,3-diphenylphosphino)propan (6,7 g, 16,2 mmol) va natri cacbonat (34,3 g, 324,0
mmol) trong hdn hop gdm dimetyl sulfoxit (360 mL) va metanol (180 mL) trong mot
binh thuy tinh chiu &p lyc cé canh khudy tir tinh. Nap cacbon monoxit (410 kPa) vao
binh va lam 4m dén 100°C c6 khudy. Duy tri nhiét d6 & 100°C trong 19 gio. DE hdn
hop phan tng lanh xudng nhiét dd mdi truong xung quanh. Loc huyén phu thu duoc
va pha loang dich loc bing metyl tert-butyl ete (1000mL). Rita dung dich thu dugc
béng nude mubi (3 x 500 mL). Lam khd trén natri sulfat, loc va Co dédc trong diéu kién
&p suét giam, thu duoc hop chit néu & tiéu dé nay & dang diu mau da cam tdi (26,7 g,

76,4 mmol): MS (m/z): 350,0 (M+1).
Vi du diu ché hop chét trung gian 59

Téng hop metyl (1S,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-2-[2-(6-clo-2-flo-3-
metoxy-phenyl)axetyl]-1-metyl-3,4-dihydro-1H-isoquinolin-5-carboxylat.
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Cho trietylamin (0,36 mL, 2,57 mmol) vao dung dich duoc khudy gdm metyl

(1S,3R)-3-[[tert-butyl(dimetyl)silyl]Joxymetyl]-1-metyl-1,2,3,4-tetrahydroisoquinolin-

5-carboxylat (500 mg, 1,29 mmol), (benzotriazol-1-yloxy)tripyrolidinophosphoni

hexaflophosphat (1,02 g, 1,93 mmol) va axit 2-(6-clo-2-flo-3-metoxy-phenyl)axetic

(356 mg, 1,54 mmol) trong dimetylformamit (6,4 mL). Khudy & nhiét do trong phong

trong 16 gid. B sung dung dich amoni clorua bio hoa trong nuéc (60 mL). Chiét biang

etyl axetat (3 x 50 mL). Rura céc 16p hitu co thu gom dugc bang nuéc mubi. Lam kho

trén magie sulfat, loc va C6 dic trong didu kién 4p suét giam. Tinh ché bing sic ky

nhanh, thu duoc hop chét néu & tidu dé nay & dang chét rin v6 dinh hinh mau vang

(703 mg, 1,15 mmol): MS (m/z): 550,0 (M+1).

Diéu ché dugc cac hop chit dudi day theo quy trinh vé co ban gibng véi quy trinh

trinh bay & Vi du diéu ché hop chét trung gian 59.

Vi du diéu

, , , Dt liéu
ché hop chat | Tén Cau truc
. 4 Vat 1}7

trung gian so
Metyl (1S3R)-3-{[tert- | OO S
butyl(dimetyl)silyl]Joxymetyl]- | j< MS

60 2-[2-(2-clo-6-flo-3-metyl- F (m/z):
phenyl)axetyl]-1-metyl-3,4- N 534,0
dihydro-1H-isoquinolin-5- 0 (M+1).
carboxylat Cl
Metyl (1S,3R)-3-[[tert- o o \ Si/
butyl(dimetyl)silylJoxymetyl]- ~ 0 7< MS

‘o 2-[2-(2-clo-6-metyl- Sy (/2):
phenyl)axetyl]-1-metyl-3,4- N 516,0
dihydro-1H-isoquinolin-5- (M+1).
carboxylat 0
Metyl (1S3R)-3-[[tert- | 0_O_ .Sl
butyl(dimetyl)silylJoxymetyl]- | W< MS

62 2-[2-(2-clo-5-metyl- ci (m/z):
phenyl)axetyl]-1-metyl-3,4- N 516,0
dihydro-1H-isoquinolin-5- 0 (M+1).

carboxylat
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Vi du diéu

, , , Dt li€u
ché hgp chat | Tén Cau trac 10
trung gian sd vy

Metyl (18,3R)-3-[[tert- NS
butyl(dimetyl)silylJoxymetyl]- °NYO~ o SI\’< MS
o 2-[2-(2-clo-6-flo- Sy (/2):
phenyl)axetyl]-1-metyl-3,4- N 520,2
dihydro-1H-isoquinolin-5- \f(j@ (M+1).
carboxylat O r
\ /
Metyl (1S,3R)-3-[[tert- | Ox O~ ’Slj<
butyl(dimetyl)silylJoxymetyl]- \\\l MS
64 2-[2-(2-clo-5-metoxy- N Cl (m/z):
phenyl)axetyl]-1-metyl-3,4- 532,2
dihydro-1H-isoquinolin-5- \(N)/\© (M+1).
carboxylat o
~N
\ /
Metyl (1S,3R)-3-[[tert- | O _ O .Si
butyl(dimetyl)silyl]Joxymetyl]- I 7< MS
65 2-[2-(2-clo-6-metoxy- cl (m/z):
phenyl)axetyl]-1-metyl-3,4- N 532,1
dihydro-1H-isoquinolin-5- m (M+1).
carboxylat C|’
\ /
Metyl (1S,3R)-3-[[tert- | Ox- O~ O~Si7<
butyl(dimetyl)silylJoxymetyl]- R MS
66 2-[2-(2-clo-5-isopropyl- N Cl (m/z):
phenyl)axetyl]-1-metyl-3,4- 544.,0
dihydro-1H-isoquinolin-5- o] E ? (M+1).
carboxylat
0.__0 \S/
1
Metyl (18,3R)-3-[[tert- S oK
butyl(dimetyl)silylJoxymetyl]- cl MS
67 2-[2-(2-clo-5-etoxy- N (m/z):
phenyl)axetyl]-1-metyl-3,4- 545.8
dihydro-1H-isoquinolin-5- ° (M+1)

carboxylat

-/
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Vi du diéu

. . . Dt ligu
ch¢ hop chat | Tén Cau truc
ey vat Iy
trung gian so
\ /
Metyl (1S8,3R)-3-[[tert- | OO~ O;Si7<
butyl(dimetyl)silylJoxymetyl]- R MS
68 2-[2-(2-clo-5-¢tyl- ' ¢ (m/z):
phenyl)axetyl]-1-metyl-3,4- N 529,9
dihydro-1H-isoquinolin-5- o (M+1)
carboxylat
\ /
Metyl (1S,3R)-3-[[tert- | o N _Si
butyl(dimetyl)silylJoxymetyl]- ? \K MS
60 2-[2-(2-clo-6-xyano- Cl (m/z):
phenyl)axetyl]-1-metyl-3,4- N 527,0
dihydro-1H-isoquinolin-5- 5 (M+1).
carboxylat NZ
\ /
Metyl (1S,3R)-3-[[tert- | OO oS
butyl(dimetyl)silylJoxymetyl]- J \‘< MS
70 2-[2-(6-clo-2-flo-3-metyl- Cl (m/z):
phenyl)axetyl]-1-metyl-3,4- N 534,0
dihydro-1H-isoquinolin-5- 0 (M+1).
carboxylat F
\ /
Metyl (1S,3R)-3-[[tert- | Oy_ O .Si
butyl(dimetyl)silyl]Joxymetyl]- \\C|) j< 1(\:52)_
71 2-[2-(2-clophenyl)axetyl]-1- cl 502 0'
metyl-3,4-dihydro-1H- N M N 1)
isoquinolin-5-carboxylat 0 '
\ /
Metyl (1S,3R)-2-[2-(2- | OO oS MS
bromophenyl)axetyl]-3-[[tert- A j< (m/z):
72 butyl(dimetyl)silylJoxymetyl]- ) Br 545.8,
1-metyl-3,4-dihydro-1H- N 547,8
isoquinolin-5-carboxylat o M+1)
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Vi du diéu

. . . Dt liéu
ché hop chat | Tén Cau tric
o vt Iy
trung gian so
W
Metyl (1S,3R)-3-[[tert- | Oy, O .Si
butyl(dimetyl)silyl]oxymetyl]- J \’< MS
7 2-[2-(2-clo-5-flo- Cl (m/z):
phenyl)axetyl]-1-metyl-3,4- N 520,0
dihydro-1H-isoquinolin-5- o (M+1).
carboxylat
F
0] o \S'/
Metyl (18,3R)-3-[[tert- S '7< MS
butyl(dimetyl)silylJoxymetyl]- cl (m/2):
74 2-[2-(2,5-diclophenyl)axetyl]- N 536 0.
1-metyl-3,4-dihydro-1H- M _;1)
isoquinolin-5-carboxylat 0 '
Cl
o \S/
O . Si
Metyl (18,3R)-3-[[tert- S o<
butyl(dimetyl)silylJoxymetyl]- cl MS
75 2-[2-(2-clo-5-isopropoxy- N (m/z):
phenyl)axetyl]-1-metyl-3,4- 5 560,2
dihydro-1H-isoquinolin-5- (M+1).
carboxylat oj/
W
Metyl (18,3R)-3-[[tert- | OO .S
butyl(dimetyl)silylJoxymetyl]- \ < MS
76 2-[2-(2,6-diflo-3-metyl- F (m/z):
phenyl)axetyl]-1-metyl-3,4- N 518,0
dihydro-1H-isoquinolin-5- 0 (M+1).
carboxylat F
\ /
Metyl . (}S,3R)-3-[[tert- 0%~ o Sij< MS
butyl(dimetyl)silyl]Joxymetyl]- J (m/2):
77 2-[2-(2,6-diflophenyl)axetyl]- ) F 504 O.
- -3.4-di -1H- N °
1-metyl-3,4-dihydro-1H (M+1),
0

isoquinolin-5-carboxylat

-82-




23811

Vi du diéu
. . . Dt li€u
ch¢ hop chat | Tén Cau truc
. £ Vélt 1}”
trung gian so
N

Metyl (18,3R)-3-[[tert- | Ox- O~ O’SIW<
butyl(dimetyl)silylJoxymetyl]- R MS

78 2-[2-(2-clo-6-flo-3-metoxy- ‘ F (/z):
phenyl)axetyl]-1-metyl-3,4- N 550,0
dihydro-1H-isoquinolin-5- O (M+1).
carboxylat

O\
Vidu 13

Tbng hop 2-(6-clo-2-flo-3-metoxy-phenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(1-
hydroxy-1-metyl-etyl)-1-metyl-3,4-dihydro-1H-isoquinolin-2-yl]etanon.

OH

Cho dung dich phtc chat lantan(Ill) clorua bis(lithi clorua) 0,6M trong
tetrahydrofuran (1,92 mL, 1,15 mmol) vao dung dich dang dugc khudy gébm metyl
(18,3R)-3-[[tert-butyl(dimetyl)silylJoxymetyl]-2-[2-(6-clo-2-flo-3-metoxy-
phenyl)axetyl]-1-metyl-3,4-dihydro-1H-isoquinolin-5-carboxylat (703 mg, 1,15 mmol)
trong tetrahydrofuran (5 mL). Khudy & nhiét d trong phong trong 40 phut. B6 sung
nhé giot dung dich metyl magie bromua 3M trong dietyl ete (3,50 duong lugng; 4,03
mmol; 1,34 mL; 1,39 g). Khudy hén hop phan tng trong 1,5 gid. Cham dut phan tng
bing nudc mudi (25 mL). Sau khi ngimg giai phong khi, chiét bang etyl axetat (3 x
25mL). Rira céac 16p hitu co thu gom dugc bing nuéc mudi. Lam khd trén magie
sulfat, loc va Cod dic trong didu kién 4p suit giam. Hoa tan lai phan cin trong
tetrahydrofuran (10 mL) va bd sung tetrabutylamoni florua, trihydrat (492 mg, 1,73

mmol). Khudy trong 2 gi¢ & nhiét do trong phong. C6 dic trong didu kién 4p sult
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gidm. Rura phan cin qua dém silic oxit chdy nhanh (15g) bing etyl axetat (50mL). Co
dac trong diéu kién ap suét giam. Tinh ché bang sic ky pha dao trén cot silic oxit cai
bién C18, thu duoc hop chit néu & tiéu dé nay & dang chét rin mau trang (349 mg,
0,76 mmol): (m/z): 436,0 (M+1).

Céc hop chit duéi diy duge didu ché theo quy trinh vé co ban gibng véi quy trinh
trinh bay trong Vi du 13.

. . Dit liéu
Viduso | Tén Cau tric
vat ly
OH
2-(2-clo-6-flo-3-metyl-phenyl)-1- OH
[(1S.3R)-3-(hydroxymetyl)-5-(1- S 1(\:52)_
14 hydroxy-1-metyl-etyl)-1-metyl-3,4- N 420,2
dihydro-1H-isoquinolin-2-yl]etanon O (M),
2-(2-clo-6-metyl-phenyl)-1- OH
OH MS
[(1S,3R)-3-(hydroxymetyl)-5-(1- J /7)-
15 Cl (m/z):
hydroxy-1-metyl-etyl)-1-metyl-3,4- N 402,0
dihydro-1H-isoquinolin-2-yl]etanon o) (M+1).
OH
2-(2-clo-5-metyl-phenyl)-1- OH "
[(1S,3R)-3-(hydroxymetyl)-5-(1- | Cl (m?z)'
16 hydroxy-1-metyl-etyl)-1-metyl-3,4- N 402,0
dihydro-1H-isoquinolin-2-yl]etanon © (M),
2-(2-clo-6-flo-phenyl)-1-[(1S,3R)-3- OH
(hydroxymetyl)-5-(1-hydroxy-1- ‘\? : 1\:15 ]
17 Cl ( Z) .
metyl-etyl)-1-metyl-3,4-dihydro- NY]@ 406,0
+
1H-isoquinolin-2-yl]etanon °F (M+1).
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, . Dt li€u
Viduso | Tén Cau truc
vat ly
OH
2-(2-clo-5-metoxy-phenyl)-1- (l) H
[(18,3R)-3-(hydroxymetyl)-5-(1- S g XIS/Z),
18 hydroxy-1-metyl-etyl)-1-metyl-3,4- NW@ 418,0
O
dihydro-1H-isoquinolin-2-yl]etanon (M+1).
O\
OH
2-(2-clo-6-metoxy-phenyl)-1- OH e
[(18,3R)-3-(hydroxymetyl)-3-(1- S )
19 hydroxy-1-metyl-etyl)-1-metyl-3,4- N % 418,0
dihydro-1H-isoquinolin-2-yl]etanon © (lg (M+1).
OH
2-(2-clo-5-isopropyl-phenyl)-1- (l) H
[(18 3R)-3-(hydroxymetyl)-5-(1- Sy 1(\32),
20 hydroxy-1-metyl-etyl)-1-metyl-3,4- N 430,0
. . o o (M+1).
dihydro-1H-isoquinolin-2-yl]etanon
OH
2-(2-clo-5-etoxy-phenyl)-1- ? H
[(18,3R)-3-(hydroxymety])-5-(1- ‘ o MS
21 N (m/z):
hydroxy-1-metyl-etyl)-1-metyl-3,4- o 4322
(M+1).

dihydro-1H-isoquinolin-2-yl]etanon
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. . Dit liéu
Viduso | Tén Cau tric
vat ly
OH
2-(2-clo-5-etyl-phenyl)-1-[(1S,3R)- cl)H
3-(hydroxymetyl)-5-(1-hydroxy-1- cl I(\I/SZ) .
22 metyl-etyl)-1-metyl-3,4-dihydro- N 416,0
1H-isoquinolin-2-yl]etanon ° (MH).
3-clo-2-[2-[(1S,3R)-3- OH
(hydroxymetyl)-5-(1-hydroxy-1- ?H MS
metyl-etyl)-1-metyl-3,4-dihydro- o | (m/z);
23 y y.) . y y ! 4130
1H-isoquinolin-2-yl]-2-o0xo- S (M+1).
etyl]benzonitril N7
OH
2-(6-clo-2-flo-3-metyl-phenyl)-1- OH e
[(1S,3R)-3-(hydroxymetyl)-5-(1- l cl (m/2):
24 hydroxy-1-metyl-etyl)-1-metyl-3,4- N 420,0
dihydro-1H-isoquinolin-2-ylJetanon o (M+D).
2-(2-clophenyl)-1-[(1S,3R)-3- OH
OH MS
(hydroxymetyl)-5-(1-hydroxy-1- J /z):
25 ) Cl (m/z):
metyl-etyl)-1-metyl-3,4-dihydro- N 388,0
S (M+1).

1H-isoquinolin-2-yl]etanon
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dihydro-1H-isoquinolin-2-yl]etanon

, , Dt liéu
Viduso | Tén Cau truac
vat ly
2-(2-bromophenyl)-1-[(1S,3R)-3- OH
(hydroxymetyl)-5-(1-hydroxy-1- “\I (m/z):
26 , ) Br 14318,
metyl-etyl)-1-metyl-3,4-dihydro- N 433 8
1H-isoquinolin-2-yl]etanon o) (M+1).
OH
2-(2-clo-5-flo-phenyl)-1-[(1S,3R)-3- ?H
(hydroxymetyl)-5-(1-hydroxy-1- cl (MHSZ)_
27 metyl-etyl)-1-metyl-3,4-dihydro- N 406,0
. T o) (M+1).
1H-isoquinolin-2-yl]etanon
F
OH
2-(2,5-diclophenyl)-1-[(1S,3R)-3- OH
(hydroxymetyl)-5-(1-hydroxy-1- I cl 1(\:52).
28 metyl-etyl)-1-metyl-3,4-dihydro- N 4220
1H-isoquinolin-2-yl]etanon © (M+1).
Cl
2-(2-clo-5-isopropoxy-phenyl)-1- OH
T MS
[(1S,3R)-3-(hydroxymetyl)-5-(1- ol m/z)-
29 N ( Z).
hydroxy-1-metyl-etyl)-1-metyl-3,4- 0 445,8
+
dihydro-1H-isoquinolin-2-yl]etanon Oj/ (M+1).
. OH
2-(2,6-diflo-3-metyl-phenyl)-1- OH s
[(1S,3R)-3-(hydroxymetyl)-5-(1- l F (m/2):
30 hydroxy-1-metyl-etyl)-1-metyl-3,4- N 404,0
0o . (M=+1).
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. . Dt liéu
Vidusd | Tén Cau truc
vat ly
2-(2,6-diflophenyl)-1-[(1S,3R)-3- OH
OH MS
(hydroxymetyl)-5-(1-hydroxy-1- N m/z):
31 F ( Z)'
metyl-etyl)-1-metyl-3,4-dihydro- N 390,2
} .1 (M+1).
1H-isoquinolin-2-yl]etanon o _
OH
2-(2-clo-6-flo-3-metoxy-phenyl)-1- ? H
[(18,3R)-3-(hydroxymetyl)-5-(1- ~ 1(\32),
32 hydroxy-1-metyl-etyl)-1-metyl-3,4- N 436,2
. . — 0 (M+1).
dihydro-1H-isoquinolin-2-yl]etanon Cl
O\
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YEU CAU BAO HO
1. Hop chét c6 cong thirc:
HO

)n OH

R1
N

ORz

R3

trong do,
n béng 0, 1 hoac 2;
R! 12 halogen;
R2 1a halogen, H, CN, C1 — C3 alkoxy hodc C1 — C3 alkyl; va
R3 1a H, halogen, C1 — C3 alkoxy hoic C1 — C3 alkyl.

2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc:

HO

trong do,

n b%lng 0, 1 hoac 2;
Rl1a halogen;

R2 1a halogen, H, CN, C1 — C3 alkoxy hodc C1 — C3 alkyl; va
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R3 1a H, halogen, C1 — C3 alkoxy hoic C1 — C3 alkyl.
3. Hop chét theo diém 1 hoic 2, trong do:

n bing 0, 1 hoic 2;

R1 12 halogen;

R2 1a halogen; va

R3 14 hydro hoic C1 — C3 alkoxy.
4. Hop chét theo diém 1 hoic 2, trong dé:

n béng 0, 1 hoac 2;

R! 1a Cl, F hogc Br;

R2 1a Cl, OCH3, H, F, CN hoic CH3; va

R3 1a OCH3, H, CHyCH3, Cl, OCH(CH3)p, OCHoCH3, F, CH(CH3)
hoac CH3.

5. Hop chét theo diém bét ky trong s6 cac diém 1, 2 va 3, trong d6:

n béng 0 hoac 2;
R11acl;

R2 1a Cl hoic F; va
R3 14 H hosc OCH3.

6. Hop chét theo diém 1, trong d6 hop chét nay 1a 2-(2,6-diclophenyl)-1-[(1S,3R)-3-
(hydroxymetyl)-5-(3-hydroxy-3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1H)-

yl]etanon.
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7. Ché pham chtia 2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-3-
metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]etanon va axit 4-

hydroxybenzoic.
8. Ché pham theo diém 7, trong d6 ché phdm nay ¢ dang dong két tinh.

9. Ché pham theo diém 8, khac biét & chd, phd nhidu tia bot tia X sir dung birc xa
CuKa ¢é dinh nhidu xa & géc nhidu xa 26 14 18,2° két hop voi mét hodc nhiéu dinh
duoc chon tir nhém gém co6 16,0°, 25,4°, va 7,0°; v6i dung sai ddi véi gbc nhiéu xa 26

1a 0,2 do.

10. Duge pham chua 2-(2,6-diclophenyl)-1-[(1S,3R)-3-(hydroxymetyl)-5-(3-hydroxy-
3-metylbutyl)-1-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]etanon va axit 4-

hydroxybenzoic, va ta duge, chat pha lodng hoic chat mang duogc dung.

11. Dugc phim chita hop chit theo diém bét ky trong s cac diém tir 1 dén 6, va ta

duoc, chit pha lodng hoic chit mang dugc dung.
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