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va mudi dugc dung cua né, trong dé R', R?, R?, R*, R, R® va R 14 nhu duogc x4c
dinh trong bdn mo ta nay. Sing ché ciing dé cap dén dugc phdm bao gém céc
hop chat nay, cic hop chét nay dé diéu tri cdc bénh va rdi loan khéc nhau, quy
trinh diéu ché cic hop chat nay va cac hop chét trung gian hitu ich trong cdc quy

trinh nay.
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Linh vue ky thuét dwoc dé cap

Sang ché d& cap dén cac hop chit di vong hiru ich lam chét hoat hoa guanylat
xyclaza c6 thé hoa tan va do do 1a hiru ich dé diéu tri nhiéu bénh ma duoc qua trung
gian hodc duge duy tri bai hoat tinh guanylat xyclaza c6 thé hoa tan bi giam hodc bi ha
bot, bao gdm cac bénh tim mach, bénh thén, bénh thai thao dudng, cac rdi loan do xo,
réi loan tiét niéu, cac rdi loan than kinh va réi loan viém. Sang ché cling dé cap dén
duoc phdm bao gdm cac hop chét nay, cac hop chét nay dé diéu trj nhidu bénh va réi
loan khéc nhau, quy trinh didu ché cac hop chat nay va cac hgp chét trung gian hitu ich

trong cac quy trinh nay.
Tinh trang ky thuit ciia sang ché

Guanylat xyclaza c6 thé hoa tan (sGC) la thy thé dbi vai nito oxit (NO) ma da
duoc tim thdy trong té bao chét cua nhidu loai t& bao. 0 ngudi, sGC chirc nang la
heterodime gdm c6 ciu triic dudi don vi alpha 1 hodc alpha 2 dugc két hop voi dudi
don vi beta 1 ma ¢ nhom hem prosthetic. Trong cac diéu kién khong phai sinh ly
bénh, NO gin két voi hem cua sGC hoat hoa enzym dé xuc tac su chuyén hoa cla
guanosin-5'-triphosphat (GTP) thanh guanosin monophosphat mach vong (cGMP).
¢GMP 1a chét truyén tin thir hai ma tao ra hiu qua bang cach diéu bién ddng dang
protein kinaza (PKG) phu thuéc cGMP, phosphodiesteraza, va kénh ion cong cGMP.
Khi lam nhu vy, sGC da dugc ching minh dé didu bién nhiéu con duong két hop véi
céc bénh bao gdm bénh ting huyét ap dong mach, bénh tang huyét ap phdi, chimg xo
vita ddng mach, chimg suy tim, bénh xo gan, bénh xo hoa than va rbi loan chirc ning
cuong cung (0. Evgenov et al., Nature Reviews, 2006, 5, 755-768 and Y. Wang-
Rosenke et al., Curr. Med. Chem., 2008, 15, 1396-1406).

Trong céc didu kién binh thuong, sat trong sGC tdn tai & trang thai st (I[) ma
c6 kha nang gén két vai NO va cacbon monoxit (CO). Tuy nhién, trong cac diéu kién
rng suat oxy hod ma ¢ thé xay ra trong cac bénh khac nhau, cac bao cao da dugc

cong bd cho biét rang hem st trd nén dugc oxy hoa thanh trang thai st (I1T) ma khong
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c6 kha ning duoc hoat hoa bdi NO hodc CO. Sy khong c¢6 kha nang cua NO tao tin
hiéu qua sGC v6i hem sit duoc oxy hoa da dugc gia thuyét dé gop phan vao cac quy
trinh bénh. Gén ddy, hai nhom hop chét méi da dugc mé ta ma c6 kha nang tao hiéu
Iuc hoat tinh sGC theo cach phu thudc hem (chat kich thich sGC) va doc lap hem (chat
hoat hoa sGC). Hoat tinh cta chét kich thich sGC tao hiép ddng vai NO dé gia tang su
san xudt cGMP trong khi chét hoat hoa sGC chi 14 chét phy trg voi NO dé lam tang
ham luong cGMP (O. Evgenov et al., Nature Reviews, 2006, 5, 755-768). Ca hai chét
kich thich va chét hoat hoa cua sGC da dugce ching minh la ¢6 1gi trong cac mé hinh
bénh cta dong vat. Chat hoat hoa sGC tao ra lgi ich la co kha nang tao dich theo cach
vu tién dang enzym khong c6 chirc nang mic bénh. Chat hoat hoa sGC bao gdbm BAY
58-2667 (cinaciguat) (J-P Stasch et al., Brit J. Pharmacol., 2002, 136, 773-783) va
HMR-1766 (ataciguat) (U. Schindler et al., 2006, Mol. Pharmacol., 69, 1260-1268).

NO ¢6 vai trd quan trong trong viée duy tri chirc ning té bao va md binh
thudng. Tuy nhién, viéc tao tin hiéu thich hop trong con duong NO ¢o thé bi pha v &
nhidu bude. Viéc tao tin hiéu NO ¢6 thé bi suy giam boi ham lugng enzym nito oxit
synthaza (NOS) giam, hoat tinh NOS, mirc sinh kha dung NO, ham lugng sGC va hoat
tinh sGC giam. Chét hoat hoa sGC c¢6 kha nang tao nhanh phu ngin can chirc ning
duge tao ra boi tit ca cac suy giam nay. Do sy hoat hoa sGC xuat hién xudi dong su
téng hop NO hodc tinh sdn c6 NO, cac khiém khuyét nay s& khong tac dong dén hoat
tinh cta chat hoat hoa sGC. Nhu duoc md ta trén day, hoat tinh cua sGC trong do chirc
ning bi pha v& bdi qua trinh oxy hoa hem sét s€ dugc hiéu chinh bdi chét hoat hoa
sGC. Do d6, chit hoat hoa sGC co6 kha niing tao ra loi ich trong nhiéu bénh do viéc tao
tin hiéu khiém khuyét trong con duong NO géy ra.

Sur hoat hoa sGC ¢o kha nang tao ra loi ich didu trj d6i voi chimg xo vira dong
mach va chung xo cing dong mach. Viéc diéu tri cinaciguat da dugc chimg minh dé
ngéin ngua chung ting san ndi mac sau khi bao mon néi mac do tdn thuong day dong
mach canh ¢ chudt (K. Hirschberg et al., Cardiovasc. Res., 2010, 87, Suppl. 1, S100,
Abstract 343). Ataciguat irc ché sy hinh thanh mang xo vita dong mach & chu¢t Apok:-
/- 3n khau phén in chit béo & mirc cao (M. van Eickels, BMC Pharmacology, 2007, 7,
Suppl. 1, $4). Viéc san xuit NO giam & chudt thiéu hut nito oxit synthaza ndi mac

(eNOS) lam tang chimng viém mach va khang insulin khi dap tng voi lugng du chét

-3-
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dinh duéng. Trong cung nghién cii, chit e ché phosphodiesteraza 5 (PDES5)
sildenafil lam giam ching viém mach va khang insulin & chudt dugc an khau phan an
chit béo & muc cao (N. Rizzo et al., Arterioscler. Thromb.Vasc. Biol., 2010, 30, 758-
765). Sau cung, sau khi ton thuong ciu dong mach canh cia chudt in vivo, chét kich
thich sGC (YC-1) wrc ché sy hinh thanh mach mé&i (C. Wu, J. Pharmacol. Sci., 2004,
94, 252-260).

Cac bién ching cua bénh dai thao duong ¢ thé duge giam bdi sy hoat hoa
sGC. Glucoza giy ra su ngin chin viéc giai phong glucagon bi mét trong dao tuy ma
thidu PKG, do dé goi y vai tro cua sGC qua trung gian sy san xudt cGMP trong qua

trinh diéu hoa glucoza (V. Leiss et al., BMC Pharmacology, 2009, 9, Suppl. 1, P40).

Céc téc gia sang ché ciing da thiét 1ap vé mat 1am sang réng su ting cGMP bang
viéc diéu tri bing chét {rc ché PDES 1a co hiéu qua dé diéu tri réi loan chirc ning
cuong cling (ED). Tuy nhién, 30% nguoi bénh ED khang véi viée diéu tri chét e ché
PDES (S. Gur et al., Curr. Pharm. Des., 2010, 16, 1619-1633). Chét kich thich sGC
BAY-41-2272 c6 kha nang gian co niéu dao theo cach phu thudc sGC, go do goi y
rang hoat tinh sGC ting c0 thé tao ra loi ich & ngudi bénh ED (C. Teixeira et al., J.
Pharmacol. & Exp. Ther., 2007, 322, 1093-1102). Hon nira, chét kich thich sGC va
chét hoat hoa sGC duoc sir dung mdt cach riéng ré hodc trong t6 hop cua ching voi

chit {rc ché PDES5 c6 kha ning diéu tri ED & cac mo hinh dong vt (WO 10/081647).

C6 bang chung ring su hoat hoa sGC ¢6 thé 1a hiru ich trong viéc ngin ngura
chirng xo hoa md, bao gdm ching xo hoa phdi, gan va than. Quy trinh cia ndi mac dé
chuyén tiép mesenchyal (EMT) va chuyén hoa nguyén bao sgi thanh ching teo nguyén
bao soi duge cho 1a gop phan vao chimg xo hod mé. Khi cincaciguat hodc BAY 41-
2272 duge két hop véi sildenafil, su chuyén hoa nguyén bao soi thanh chimg teo
nguyén bao sgi dugc uc ché (T. Dunkern et al., Eur. J. Pharm., 2007, 572, 12-22). NO
c6 kha niing trc ché EMT cua té bao ndi mac phé nang (S. Vyas-Read et al., Am. J.
Physiol. Lung Cell Mol. Physiol., 2007, 293, 1212-1221), goi y rang su hoat hoa sGC
c6 lién quan dén quy trinh nay. NO ciing da dugc thé hién dé ac ché viée tao tin hiéu
TGF beta cdu than (E. Dreieicher et al., J. Am. Soc. Nephrol., 2009, 20, 1963-1974)

ma cho biét ring sy hoat hoa sGC ¢6 thé ¢ kha nang ¢ ché sy xo cung cau thén. O
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md hinh huyét thanh cta lon va md hinh cacbon tetraclorua cta chimg xo gan, chit
hoat hoa sGC (BAY 60-2260) la ¢o hiéu qua khi {rc ché chimg xo hoa (A. Knorr et al.,
Arzneimittel-Forschung, 2008, 58, 71-80).

Cac nghién clru 14m sang di chimg minh hidu qua bang cach sk dung chit hoat
hoa sGC cinaciguat dé diéu tri chimg suy tim méit bu cip tinh (H. Lapp et al.,
Circulation, 2009, 119, 2781-2788). Diéu nay la phu hop véi cac két qua cia mé hinh
suy tim cho trong do viéc truyén cinaciguat trong tinh mach cip tinh c6 kha ning tao
ra viéc thao khoi tim (G. Boerrigter et al., Hypertension, 2007, 49, 1128-1133). Trong
md hinh suy tim man tinh gy ra chirng nhdi mau co tim, HMR 1766 cai thién chirc
ning tim va lam giam ching xo hoa tim ma con dugc tao hiéu luc bdi ramipril (F.

Daniela, Circulation, 2009, 120, Suppl. 2, S852-S853).

Chét hoat hoa sGC ¢6 thé duoc st dung dé diéu tri ching tang huyét ap. Viéc
nay da duge chirng minh mot cach rd rang trong cac nghién clru lam sang trong do liéu
cinaciguat dugc chuin d6 dua trén cuong do giam ap sudt mau dat dugc (H. Lapp et
al., Circulation, 2009, 119, 2781-2788). Cac nghién clru cidn lam sang su dung
cinaciguat da dugc thé hién trude ddy kha ning hoat hoa sGC dé lam giam ap sudt mau
(J.-P. Stasch et al., 2006, J. Clin.Invest., 116, 2552-2561). Cac phat hi¢n tuong tu da
duoc bao cao bing cach sir dung chit hoat hoa sGC HMR 1766 (U. Schindler et al.,
2006, Mol. Pharmacol., 69, 1260-1268).

Su hoat hoa sGC ¢6 kha ning lam giam ching viém bdi hidu qua dbi véi noi
mac. BAY 41-2272 va chét cho NO {rc ché vai tro cua bach cau va sy dinh bam &
chuot thiéu hut eNOS. Viéc nay di duoc ching minh dé duoc qua trung gian bai viéc
diéu chinh giam su biéu hién cta phan tir dinh bam P-selectin (A. Ahluwalla et al.,
Proc. Natl. Acad. Sci. USA, 2004, 101, 1386-1391). Cac chét trc ché NOS va sGC da
dugc thé hién lam gia ting noi doc tb (LPS) gdy ra su biéu hién ICAM trén mach vi
tudn hoan cua mang treo rudt. Viéc nay duge giam boi chit cho NO theo cach phu
thudc cGMP. Viée diéu tri chudt bang chét (rc ché NOS hogc sGC lam tang sy di tra
cla bach cdu trung tinh, vai tro va sy dinh bam do LPS hodc carrageenen géy ra (D.

Dal Secco, Nitric Oxide, 2006, 15, 77-86).
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Su hoat hoa cta sGC dé duogc thé hién dé tao ra sy bao vé khoi bi thuong tén do
ngdp trd lai chimg thiéu mau cuc bo bing cach st dung BAY 58-2667 trong in vivo va
trong md hinh tim dugc phén tach (T. Krieg et al., Eur. Heart J., 2009, 30, 1607-6013).
Cac két qua twong tu thu dugc bing cach sir dung cung hop chét trong md hinh cho

liét tim va tudn hoan ngoai than (T. Radovits et al., Eur J. Cardiothorac. Surg., 2010).

Mot s nghién ciru da chi ra kha ning hoat hoa sGC ¢6 tac dung khang cam thu
dau. Trong mé hinh bénh dai thao duong do streptozotocin gy ra vé cam thy dau &
chudt (thr nghiém quin dau) va chudt (cam giac dau chén), viéc ting ham luong
¢GMP bing viéc dung sildenafil da phong bé dap ing dau, ma 1an Iuot duge huy bo
bing chét (rc ché NOS hoac sGC (C. Patil et al., Pharm., 2004, 72, 190-195). Chét irc
ché sGC 1H-1,2,4.-oxadiazolo4,2-a.quinoxalin-1-on (ODQ) da dugc ching minh aé
phong bé tic dung chéng cam thy dau cta nhiéu chat khac nhau bao gdm meloxicam
va diphenyl diselenit trong md hinh dau do formalin gay ra (P. Aguirre-Banuelos et al.,
Eur. J. Pharmacol., 2000, 395, 9-13 and L. Savegnago et al., J. Pharmacy Pharmacol.,
2008, 60, 1679-1686) va xylazin trong mod hinh {ing suét chan (T. Romero et al., Eur,
J. Pharmacol., 2009, 613, 64-67). Hon nira, ataciguat ¢6 tac dung chdng cam thy dau
trong md hinh carrageenan viém gdy ra cam giac dau do nhi¢t va mé hinh thuong tén

day than kinh dy phong ctia ching dau do bénh than kinh ¢ chudt (WO 09/043495).

Viéc rc ché PDE9, phosphodiesteraza dac hi€u dbi vai cGMP dugc biéu hién &
nio, da dugc thé hién dé cai thién hiéu luc trong thdi gian dai (F. van der Staay et al.,
Neuropharmacol. 2008, 55, 908-918). Trong hé¢ than kinh trung uong, sGC la enzym
s0 cp ma xic tac sy hinh thanh ¢cGMP (K. Domek-Lopacinska et al., Mol. Neurobiol.,
2010, 41, 129-137). Do do, su hoat hoa sGC co thé 1a ¢o loi trong viéc diéu tri bénh
Alzheimer va bénh Parkinson.

Trong nghién clru 1dm sang pha I1, chét {rc ché sGC riociguat, la ¢6 hi¢u qua
trong viéc diéu tri bénh ting huyét ap phoi do cuc nghén man tinh va bénh tang huyét
ap dong mach phdi (H. Ghofrani et al., Eur. Respir. J., 2010, 36, 792-799). Cac phat
hién nay kéo dai cac nghién clru can 1am sang trong do6 BAY 41-2272 va cinaciguat
lam giam bénh ting huyét ap phdi & cac mo hinh chudt (R. Dumitrascu et al.,

Circulation, 2006, 113, 286-295) va ctru non (O. Evgenov et al., 2007, Am. J. Respir.
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Crit. Care Med., 176, 1138-1145). Cac két qua tuong tu thu duge bang cich sir dung
HMR 1766 & md hinh chudt méic bénh ting huyét ap phbi (N. Weissmann et al., 2009,
Am. J. Physiol. Lung Cell. Mol. Physiol., 297, L658-665).

Sy hoat hoa cua sGC c6 kha ning diéu trj bénh than man tinh. BAY 58-2667 va
HMR 1766 cai thién chirc nang va cdu trac than & mo hinh ct bo than gén hoan toan ¢
chuét (P. Kalk et al., 2006, Brit. J. Pharmacol., 148, 853-859 and K. Benz et al., 2007,
Kidney Blood Press. Res., 30, 224-233). Chirc ning thén va su sdng sot duoc cai thién
duogc tao ra bang viée diéu tri BAY 58-2667 & chudt chuyén gen thin t& méc bénh ting
huyét ap (chudt TG(mRen2)27) dugc diéu tri bing chét e ché NOS (J.-P. Stasch et
al., 2006, J. Clin.Invest., 116, 2552-2561). Viéc diéu tri BAY 41-2272 bao ton chuc
ning va céu trac than trong md hinh bénh thin man tinh ¢ chudt do viéc cit bén than

va diéu tri khang thé khang thy1 gay ra (Y. Wang et al., 2005, Kidney Intl., 68, 47-61).

Céc bénh do viéc thdm tach mau qua mirc gy ra co thé dugc diu tri bing chét
hoat hoa sGC. Viéc hoat hoa sGC bang cach su dung BAY 58-2667 c6 kha ning (rc
ché su quin tu tiéu ciu do nhiéu kich thich ex vivo gy ra. Ngoai ra, hop chét nay trc
ché sy hinh thanh cuc nghén in vivo ¢ chudt va thoi gian chay may kéo dai (J.-P.
Stasch et al., 2002, Brit. J. Pharmacol., 136, 773-783). Trong nghién ciru khac bang
cach str dung HMR 1766, su hoat hoa tidu cu in vivo duoc trc ché & chudt duoc didu
tri streptozotocin (A. Schafer et al., 2006, Arterioscler. Thromb.Vasc. Biol., 2006, 26,
2813-2818).

Su hoat hoa sGC cung co thé ¢6 lgi trong viéc diéu tri cac rbi loan tiét niéu
(WO/08138483). Viéc ndy duoc tro giup boi cac nghién clru 14m sang bang cach su
dung chét e ché PDES vardenafil (C. Stief et al., 2008, Eur. Urol., 53, 1236-1244).
Chét kich thich guanylat xyclaza c6 thé hoa tan BAY 41-8543 c6 kha nang uc ché su
tang sinh t& bao co tron tuyén tién liét, niéu dao va bang quang bang cach str dung cac
mau ngudi bénh (B. Fibbi et al., 2010, J. Sex. Med., 7, 59-69), do d6 tao ra bang chimng
nira tro gitp tinh hitu ich cua viée diéu tri cac rdi loan niéu dao bang cic chét hoat hoa

sGC.

Céc nghién clru trén déy tao ra bang ching dé st dung chét hoat hoa sGC dé

diéu tri cac bénh tim mach bao gdm bénh ting huyét ap, chimg xo vita dong mach,
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bénh dong mach ngoai vi, ching hep tro lai, chimg dot quy, bénh suy tim, chung co
thét mach vanh, ching co thit ndo, ton thuong do thiéu mau cuc bd/ngdp trd lai, bénh
tang huyét ap phdi do nghén mach huyét khéi, bénh ting huyét ap dong mach phdi,
bénh viém hong 6n dinh va khong én dinh, cac réi loan do nghén mach huyét khdi.
Ngoai ra, cac chit hoat hoa sGC c6 kha nang diéu tri cac bénh than, bénh dai thao
duong, rdi loan do xo hoa bao gdm xo gan, than va phdi, cac réi loan do tiét niéu bao
gdm bang quang phan ng qua mirc, ting san tuyén tién liét lanh tinh, va ri loan chirc
niang cuong cung, va cac rdi loan than kinh bao gdm bénh Alzheimer, bénh Parkinson,
cting nhu dau do bénh than kinh. Viéc diu tri bang cac chét hoat hoa sGC ciing ¢6 thé
tao ra cac loi ich trong cac réi loan viém nhu bénh vay nén, da xo cung, chimg viém

khép, bénh hen va bénh nghén phdi man tinh.
Ban chit ky thuit ciia sang ché

Sang ché dé xuét cac hgp chit moi ma hoat hoa hodc tang tiém lyc cho sGC va
do d6 13 hiru ich dé didu tri nhidu bénh va rdi loan ma cd thé dugc 1am nhe bang viéc
hoat hoa hodc ting tiém luc sGC bao gdm cac bénh tim mach, bénh viém va bénh
than. Sang ché ciing dé cap dén dugc phdm bao gdm cac hgp chét nay dé diéu tri cac
bénh va rdi loan khac nhau, quy trinh tao ra cac hop chét nay va hop chét trung gian

hitu ich trong cac quy trinh nay.

Theo khia canh khéc, sang ché dé xudt chét hoat hoa guanylat xyclaza co thé
hoa tan co cac dic tinh vé& do tan phu hgp vai cac dac tinh dugc dong hoc chép nhin
duoc. Nhu da dugc biét dén trong linh vuc nay, cac hop chit co thé hoa tan kém c6 thé
trai qua su phoi tran kém voi con ngudi. Cac hop chét clia sing ché ¢o thé dugc mong

doi c6 cac dic tinh phoi trdn phi hop véi dugc chat thich hop.

Theo khia canh khac, sang ché dé xut cac hop chét ¢6 cac dic tinh vé do 6n
dinh chuyén hoa phu hop véi cac ddc tinh duoc dong hoc chép nhéan dugc. Nhu da
duoc biét dén trong linh vuc nay, cac hgp chat cd do én dinh chuyén hoa kém co thé
khong dat duoc mot cach dé dang mue do diéu tri mong mudn. Cac hgp chit cla sang
ché ¢6 thé duge mong doi co cac dic tinh vé d6 én dinh chuyén hoa phu hop véi duge

chét thich hop.
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Theo mdt phuong an, sang ché dé xudt hgp chit c6 cong thirc I

trong do:

A 12 nhém heteroxyclyl no c6 tr 5 dén 7 canh chira mét nito va tuy y mot oxy,
trong d6 mdt cacbon clia nhom heteroxyclyl tuy y duoc thé bang mot hodc hai nhom

duoc chon tu Cj-zalkyl va oxo;

R!la Cialkyl tuy ¥ dugc thé bing nhom metoxy;

R? duoc chon tir H, F, C1,Ci.3alkyl -CN, -OMe va -CF3;
R? dugc chon tu H va —-CHs;

R* dugc chon tr H, F, -CH3 va -OMe;

RS dugc chon tir H, Cl, -CH3, -CH2CHj3, -CF3, F, va -OMe;

R® dugc gén két voi nito trén A va duge chon tir H, Cisalkyl, -(CH2).Cs.6xycloalkyl, -
C(O)Crsalkyl, -(CH2)n heteroxyclyl, -(CHa)n aryl -(CH2)n heteroaryl, -SOzaryl, SO2Ci.
salkyl trong d6 Cisalkyl, -(CHa2)n heteroxyclyl, -(CHa)a xycloalkyl, -(CHa2)n aryl va -
(CHa)nheteroaryl tuy y dugc thé bang tr mot dén bdén nhom doc 1ap duge chon tir Ci.

salkyl, halogen, Ci.3alkoxy, -CFs, -OH, oxo, -(CH2)1-30(CH2)2:30H, va —SO,CH3;
R’ duogc chon tir H, -CH3, -CH2CH3, -CF3, F, va—-CN;
nla0, I hodc 2

hodc mudi cua no.
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Theo phuong an khac, sang ché d& xuét cac hgp chat nhu dugc md ta trong

phuong an trén ddy, trong do:

A 1a nhom heteroxyclyl no c¢o tir 5 dén 7 canh chira mdt nito, trong d6 mot

cacbon cia nhom heteroxyclyl tuy y dugc thé bing mot hodc hai nhom Cisalkyl;
R'l1a Ci-salkyl;

R? duogc chon tur H, F, C1,Ci-3alkyl -CN, -OMe va -CF3;

R3 duoc chon tr H va —~CH3;

R* dugc chon tr Hva F;

R3 duoge chon tr H, Cl va -CHs;

R® duge gin két vdi nito trén A va duge chon tir H, Cialkyl, -(CH2)aCs-exycloalkyl, -
C(0)Cisalkyl, -(CHa)nheteroxyclyl, -(CHz)naryland-(CHa)nheteroaryl, trong do Ci.
salkyl, -(CHa)mheteroxyclyl, -(CHz)nxycloalkyl, -(CHa)naryl va -(CHz)nheteroaryl tuy y
duoc thé bing tir mot dén bdn nhom doc 1ap duge chon tir Cisalkyl, halogen, Ci-

salkoxy, -CF3, -OH va —SO,CHj,
R’ 1a H;

va

nla0, 1 hoic 2;

hodc mudi cua no.

Theo phuong an khéc, sang ché dé xuét hop chét nhu dugc md ta trong phuong

an bat ky trong sb cac phuong an trén day, trong do:

R! 1a metyl, etyl hodc isopropyl; va

nhom
R5
A
RG
R? dugc chon tur:
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5

R
6
N. N-R
%@ij R® N-ge )@:
R R7 R?
R7 R

va
hodc mudi cta no.

Theo phuong an khéc, sang ché dé xuét hop chét nhu duge mé ta trong phuong

an bit ky trong sb cac phuong an trén day, trong do:

R? dugce chon tr —CH3, F, Cl, va -CF3; va

RS dugc chon tr H, Ciealkyl, -(CH2)Cssxycloalkyl, -C(O)Cisalkyl va -(CHa2)n
heteroxyclyl, trong d6 Ci.alkyl, -(CHz)n xycloalkyl va -(CHz)» heteroxyclyl tuy y
duoc thé bing tr mot dén bdn nhom doc 1ap duge chon tir Cisalkyl, halogen, Ci.
salkoxy, -CF3, -OH va —SO,CH3;

hodc mubi cla no.

Theo phwong an khac, sang ché d& xuit hop chat nhu dugc md ta trong phuong
an bit ky trong sb cac phuong an trén day, trong do heteroxyclyl dugc dung dé chi
trong R® duoc chon tu oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, 2-
oxabixyclo[3.2.0]heptanyl, [1,4]dioxanyl, 8-oxabixyclo[3.2.1]octanyl, 1-
oxaspiro[4.5]decanyl va pyrrolidin-2-on;
heteroaryl nay dugc ding dé chi trong RS dugc chon tir imidazolyl, isoxazolyl,
pyrazinyl,  pyrazolyl,  pyridinyl,  pyrimidinyl,  thiazolyl va  4,5,6,7-
tetrahydrobenzothiazolyl;
va aryl nay duoc dung dé chi trong R® 1a phenyl;
hodc mudi cia no.

Theo phuong an khac sang ché dé xuat hgp chét nhu duoc mé ta trong phuong

an bat ky trong sb cac phuong an trén day, trong do:
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R® 1a -(CH2)n heteroxyclyl, trong d6 heteroxyclyl dugc chon tur oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, 2-oxabixyclo[3.2.0]heptanyl, [1,4]dioxanyl, 8-

oxabixyclo[3.2.1]octanyl va 1-oxaspiro[4.5]decanyl;
hodc mudi cua no.
Theo phuong an khac sang ché dé xudt hop chit nhu duge mé ta trong phuong

an bét ky trong sb cac phuong an trén day, trong do:
R? la —CH3;
R31a H;
R*1a H hoic —CH3;
R’ 1a H, hodc -CH3;
R7 & vi tri para voi R® va la H, -CH;3 hodc —CH2CH3;
hodc mudi cia no.
Theo phuong an khac, sang ché dé xuit hop chat nhu dugc méd ta trong phuong

an bit ky trong sb cac phuong an trén day, trong do:

nhom
R5
ti @
7 RG N
R la
R5
N. RG

hodc mubi ctia nd.
Theo phuong an khac, sang ché dé xuit hop chit nhu dugc mé ta trong phuong

an bat ky trong sb cac phuong an trén day, trong do:
R31aH; va

R*1a H;

-12-
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hozc mudi cua no.

Bang 1 thé hién cac hop chét dai dién cua sang ché ma ¢ thé dugc tao ra bang

cac cac so dd téng hop chung, vi du va cac phuong phap da dugc biét dén trong linh

Vuc nay.
Bang 1
Hop Hop
chat CAu triic chét CAu tric
s& s0
1
3
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Theo mdt phuong an, sang ché dé cap dén hop chét bat ky trong s cac hop chat

dugc mo ta trong Bang 1 trén ddy va mudi duge dung cua no.

Theo phuong an khac, sang ché dé cap dén nhom hop chat dugec mé ta trong
Bang 1 gdbm co hop chatsb 1,2, 3,4,5,7,8,9, 12, 15, 16, 18, 21, 27, 28, 30, 31, 35,
36,39, 41, 42, 44, 45, 46, 47, 48, 57, 59, 62, 68, 77, 78, 79, 80, 82, 83, 84, 85, 86, &8,

92, 93, va 94 va mudi dugc dung cua no.

Theo phuong an khac, sang ché dé cap dén nhom hop chét dugc mo ta trong

Béang 1 gdm c¢6 hop chét sb 95, 97, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
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110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126,
127, 128, 129, 130, 131, 132, 136, 137, 139, 140, 141. 142, 145, 146, 152, 153, 154.
155, 157, 158, 159.161, 162. 163. 164, 163, 166, 167, 169, 170. 171, 172, 173, 174,
175, 176, 177, 178, 179, 180, 181, 184, 185, 186, 187, 188, 189, 191, 193, 194, 193,
196, 197, 198, 199, 201, 202, 203, 204, 2035, 206, 207, 208, 210, 211, 212, 213, 214,
215, 216, 220, 222, 223, 224, 225, 227, 229, 230, 231, 232, 233, 234, 235, 236, 237,
238, 239, 240, 241, 242, 243, 244, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255,
256, 257 va mubi duge dung cia nd.
MG ta chi tiét sang ché

Trir khi ¢6 quy dinh mdt cach rd rang, trong ban md ta nay va trong cac diém
yéu cdu bao hd kém theo, ca cong thirc hoa hoc va tén hoa hoc di néu sé bao gdm
tautome va tit ca cac dang chit ddng phén 14p thé, quang hoc va hinh hoc (vi duy, chét
ddng phan dbi anh, chit ddng phan khdng déi quang, chit déng phan E/Z, v.v) va cac
raxemal cta nd c¢ling nhu hdn hop voi cac ty 1é khac nhau cilia ci chat déng phan déi
anh riéng biét, hdn hop gdém cac chit dong phan khéng ddi quang hodc hon hop gdm
bt ky trong sé cac dang trén day trong do cac chit dong phan va chit déng phan doi
anh ton tai, nhu mubi, bao gdm mubi duoc dung cGa nd va céc solvat cia nd nhu vi dy

hydrat bao gdm cac solvat ciia cac hgp chét tu do hodc solvat cha mudi cia hgp chat,

Mot sb hop chét ¢o cong thire (I) ¢6 thé tdn tai trong nhiéu hon mot dang

tautome. Sang ché bao gdm cac phuong phap dé sir dung tat ca cac tautome nay.

Sang ché bao gdm cac din xuét duge dung ciia hop chit co céng thic (I). "Dan
xudl duoc dung” dé cap dén mudi duoc dung bat ky hodc este hodc hop chit khac bét
ky ma, khi ding cho ngudi bénh, la co kha nang tao ra (mdt cach truc tiép hodc gian
tiép) hop chat hiru ich dbi véi sang ché hodc chit chuyén hoa c6 hoat tinh duge ly hodc
gdc cd hoat tinh duge 1y cliia né. Chit chuyén hoé ¢6 hoat tinh dugc 1y s& dugce hiéu ¢6
nghia 12 hop chét bat ky cia sang ché ¢ kha ning duge chuyén hoa vé mat enzym
hoic vé mit hoa hoc. Cac chit nay bao gdm. vi du, cac hgp chét din xuat co cong thirc

(I) duoe hydroxyl hoa hoac duge oxy hoa (I).

Nhu duge str dung trong ban md ta nay, "mudi dwgc dung” ding dé chi cic dan
xudt cha cac hop chat duge boc 16 trong do hop chét gbe duoe bién déi bang cach tao

ra cac mudi axit hodc bazo cua no. Cac vi du v€ muoi duge dung bao gém, nhung

-46-



20866

khéng chi gigi han ¢, cac mudi clia axit khoang hoac hitu co co cac gbc bazo nhu
amin; cac mudi kiém hodc hitu co ¢o cac gdc axit nhur axit carboxylic; va tuong ty. Vi
du, cac mudi nay bao gém axectat, ascorbat, benzensulfonat, benzoat, besylat,
bicarbonat,  bitartrat, = bromua/hydrobromua, edetat, camsylat, carbonat,
clorua/hydroclorua, xitrat, edisylat, etan disulfonat, estolat esylat, fumarat, gluceptat,
gluconat, glutamat, glycolat, glycollylarsnilat, hexylresorcinat, hydrabamin,
hydroxymaleat, hydroxynaphthoat, iodua, isothionat, lactat, lactobionat, malat, maleat,
mandelat, metansulfonat, metylbromua, metylnitrat, metylsulfat, mucat, napsylat,
nitrat,  oxalat, pamoat, pantothenat, phenylaxetat,  phosphat/diphosphat,
polygalacturonat, propionat, salicylat, stearat, subaxetat, suxinat, sulfamit, sulfat,
tannat, tartrat, teoclat, toluensulfonat, triethiodua, amoni, benzathin, cloprocain,
cholin, dietanolamin, etylendiamin, meglumin va procain. Cac mudi dugc dung khac
6 thé duoc tao ra voi cac cation tir cac kim loai twong tu nhom, canxi, lithi, magie,
kali, natri, kém va tuong tu. (cing xem an phém: Pharmaceutical salts, Birge, S.M. et

al., J. Pharm. Sci., (1977), 66, 1-19).

Mubi duge dung cla sang ché cd thé dugce tdng hop tir hop chat gbc ma chira
phin bazo hodc axit bing cac phuong phap hoa hoc thong thuong. Thong thuong, cac
mubi nay c6 thé dugc tao ra bing cach cho cac dang axit tu do hodc bazo tu do cua cac
hop chit nay phan ng voi lugng du cua bazo hodc axit thich hgp trong nudc hodc
trong chit pha lodng hitu co tuong tu ete, etyl axetat, etanol, isopropanol, hodc
axetonitril hodc hdn hop cua chung.

Cac mudi cla cac axit khac vdi cac mudi duge ké dén trén day ma vi dy la hiru
ich dé tinh ché hoic tach cac hop chit cia sang ché (vi du cac mudi triflo axetat) ciing
boa gdm mot phén clia sang ché.

Ngoai ra, pham vi cta sang ché 1a viéc st dung tién dugc chit cla cac hop chit
¢6 cong thie (I). Cac tién duge chét bao gdm cac hop chit ma, khi bién ddi hoa hoc
don gian, dugc bién ddi dé tao ra cac hop chit cla sang ché. Cac bién ddi hoa hoc don
gian bao gdm viéc thuy phan, oxy hoa va khir. Cu thé 14, khi tién duogc chét duoc dung
cho ngudi bénh, thi tién dugc chit ¢6 thé dugce bién déi thanh hop chét dugc boc 10

trén day, nho do tao ra tac dung dugc ly mong mudn.
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Cac hop chét cia sang ché chi la cic hop chdt ma duge dy dinh la “6n dinh vé
mit hoa hoc’ nhu sé dugce danh gia cao bdi cac chuyén gia trong linh vyc nay. Vi du,
hop chét ma s& ¢ ‘hoa trj thira’, hodc ‘carbanion’ khong phai la cac hop chit dugc du

dinh bdi cac phuong phap clia sang ché dugc boc 16 trong ban md ta nay.

Déi voi tit ca cac hop chat duge bdc 16 trén day trong ban mé ta nay, trong
truong hop danh phap 1 xung dot voi cdu tric, thi s¢ duge hiéu rang hop chat dugc

xac dinh bai cau truc.

Tét ca cac thuat ngtr nhu dugc sir dung trong ban md ta nay, tru khi co quy dinh
khac, sé duoc hiéu theo nghia thong thuong cua ching nhu da dugc biét dén trong linh
vuc nay. Vi du, “Craalkyl” 1a gbc mot vong hydrocacbon béo no chira tir 1 dén 4
cacbon nhu metyl, etyl, n-propyl, 1-metylety! (isopropyl), n-butyl hodc ¢-butyl; “Ci.4
alkoxy” 1a Ci.alkyl co oxy dau cudi, nhu metoxy. ctoxy, propoxy, butoxy. Tét ca cac
nhom alkyl, alkenyl va alkynyl s€ dugc hiéu nhu 1a mach nhanh hodc khong nhanh,
mach vong hodc khong vong trong dé vé mit céu tric la co thé co va trir khi co quy

dinh khac. Céc dinh nghia khac cu thé hon 14 nhu sau:

Thuét ngit “Cis-alkyl”, trong d6 n 1a sb nguyén nim trong khoang tir 2 dén n,
riéng hodc trong td hop voi gbe khac co nghia la gbc hydrocacbon khong vong, no,
mach nhanh hodc mach thang c6 tir 1 dén n nguyén tr C. Vi dy, thuat ngir Ci-s-alkyl
bao gdm cac gbc HiC-, H3C-CHa-, H3C-CHa-CHa-, H3C-CH(CH3)-, H3C-CHa-CHo-
CH»-, H3C-CH,-CH(CH3)-, H3C-CH(CH3)-CHz-, H3;C-C(CH3)2-, H3C-CH2-CH2-CHa-
CHy-, H3C-CHj-CH,-CH(CH3)-, H3C-CH2-CH(CH3)-CHa-, H3C-CH(CH3)-CHa-CHa-,
H3C-CH>-C(CH3)2-, H3C-C(CH3):-CH;z-, H3;C-CH(CH3)-CH(CH3)- va Hs3C-CHa-
CH(CH2CH3)-.

Thuat ngit "Ci-alkylen" trong d6 n 1a s6 nguyén tir 1 dén n, riéng hoic trong tb
hop véi gbc khac, c6 nghia 1a gdc alkyl c¢6 hoa tri hai khéng vong, mach thang hodc
mach nhanh chira tir 1 dén n nguyén tr cabcon. Vi du, thuat ngir Ci4-alkylen bao gbém
-(CHa)-, -(CH»-CH»)-, -(CH(CH3))-, -(CH2-CH2-CHy)-, -(C(CH3)2)-, -(CH(CH2CH3))-,
-(CH(CH3)-CHy)-, -(CH2-CH(CH3))-, -(CH2-CH,-CH,-CHa)-, -(CH,-CH,-CH(CH3))-,
-(CH(CH3)-CHz-CHy)-, -(CH,-CH(CH;)-CHa)-, -(CH2-C(CHs)2)-, -(C(CHs)2-CHa)-, -
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(CH(CH3)-CH(CH3))-, -(CH2-CH(CH:CH3))-, -(CH(CH2CH3)-CH»)-, -
(CH(CH2CH,CH3))-, -(CHCH(CH3) 2)- va -C(CH3)(CH2CH3)-.

Thuat nglt “Csa-xycloalkyl”, trong d6 n 1a sb nguyén tr 4 dén n, riéng hodc
trong t& hop voi gbc khac co nghia 1a gbe hydrocacbon mach vong, no, khong phén
nhanh c6 tr 3 dén n nguyén t& C. Vi du, thuat ngit Cio-xycloalkyl bao gdm

xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Thuat nglt “nguyén t khac loai” nhu dugc st dung trong ban mo ta nay sé

duoc hiéu co nghia la nguyén tir khac véi cacbon nhu O, N, S va P.

Trong tit ca cac nhom alkyl hodc mach cacbon, mdt hodc nhiéu nguyén tir
cacbon c6 thé duogc thay thé tuy ¥ bang cac nguyén tir khac loai: O, S hodc N, s& dugc
hiéu ring néu N khéng dugc thé thi n la NH, cling s& dugc hiéu rang cac nguyén tir
khéc loai c6 thé thay thé cac nguyén tir cacbon dau cudi hodc cac nguyén tr cacbon
bén trong ndm trong mach cacbon mach nhanh hodc khong phan nhanh. Cac nhom nay
6 thé duge thé nhu duge mo ta trén day trong ban mo ta nay bai cac nhom nhu oxo dé
thu duogc cac dinh nghia nhu nhung khong chi gigi han o: alkoxycarbonyl, axyl, amido

va thioxo.

Thuat ngir “aryl” nhu dugc st dung trong ban mé ta nay, riéng hodc trong td
hop voi gbe khac, co nghia 1a nhom mot vong thom vong cacbon chira 6 nguyén tu
cacbon ma con c¢6 thé dugc dung hop véi nhom vong cacbon ¢6 5 hodc 6 canh thir hai
ma ¢6 thé 13 thom, no hodc khong no. Aryl bao gdm, nhung khéng chi gidi han o,
phenyl, indanyl, indenyl, naphthyl, anthraceny!, phenanthrenyl, tetrahydronaphthyl va
dihydronaphthyl.

Thuét ngir "heteroaryl" c¢6 nghia la vong heteroaryl mdt vong co tu 5 dén 6 canh
hodc vong hai vong heteroaryl thom o tir 7 dén 11 canh trong do it nhit mot trong s6
cac vong 1a thom, trong d6 vong heteroaryl chira tir 1 dén 4 nguyén tu khac loai nhu
N, O va S. Céc vi du khong han ché vé vong heteroaryl mot vong co tir 5 dén 6 canh
bao gom furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, pyrazolyl, pyrrolyl,
imidazolyl, tetrazolyl, triazolyl, thienyl, thiadiazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, triazinyl, va purinyl. Cac vi du khong han ché vé vong

heteroaryl hai vong heteroaryl co tr 7 dén 11 canh bao gdm benzimidazolyl,
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quinolinyl, dihydro-2H-quinolinyl, isoquinolinyl, quinazolinyl, indazolyl, thieno[2,3-
d]pyrimidinyl, indolyl, isoindolyl, benzofuranyl, benzopyranyl, benzodioxolyl,

benzoxazolyl va benzothiazolyl.

Thuét ngit "heteroxyclyl" ¢ nghia la gbc di vong mot vong c6 tir 4 dén 8 canh
khong thom én dinh hodc gbc di vong hai vong hodc vong spiro dugc tao cau, hai
vong duoc dung hop ¢6 tir 6 dén 11 canh khong thom 6n dinh. Di vong co tir 5 dén 11
canh gdm c6 cac nguyén tir cacbon va mét hodc nhiéu, tét hon la tr mot dén bébn
nguyén t&r khac loai dugc chon tir nito, oxy va luu huynh. Dj vong c6 thé 1a no hodc
khong no mét phan. Cac vi du khong han ché vé gbc di vong mot vong co tir 4 dén 8
canh khong thom bao gdém tetrahydrofuranyl, azetidinyl, pyrrolidinyl, pyranyl,
tetrahydropyranyl,  dioxanyl, thiomorpholinyl, 1,1-dioxo-1A%-thiomorpholinyl,
morpholinyl, piperidinyl, piperazinyl, va azepinyl. Cac vi du khong han ché vé cac gbc
hai vong dugc dung hop co tir 6 dén 11 canh khong thom bao gém octahydroindolyl,
octahydrobenzofuranyl, va octahydrobenzothiophenyl. Cac vi du khong han ché vé cac
gbc hai vong duoc tao cAu hinh ¢ tr 6 dén 11 canh khong thom bao gém 2-
azabixyclo[2.2.1]heptanyl, 3-azabixyclo[3.1.0]hexanyl, va 3-azabixyclo[3.2.1]octanyl.
Cac vi du khéng han ché vé cac gbc di vong vong spiro ¢6 tir 6 dén 11 canh bao gdbm
7-aza-spiro[3,3]heptanyl, 7-spiro[3,4]octanyl, va 7-aza-spiro[3,4]octanyl. Thuét ngu
“heteroxyclyl” hodc dugc du dinh dé bao gdm tit ca cac dang chit dong phan cd thé
co.

Thuat ngit “halogen” nhu dugc st dung trong ban md ta nay sé duge hiéu c6
nghia 1a brom, clo, flo hodc iot. Cac dinh nghia “dugc halogen hoa”, “dugc halogen
hoa mét phan hogc hoan toan”; duge flo hoa mét phan hoic hoan toan; “dugc thé bang
mot hodc nhiéu nguyén tir halogen”, bao gém vi du, cac din xuit mét, hai hoic ba halo
trén mot hodc nhiéu nguyén t cacbon. Pbi vai alkyl, vi du khéng han ché co thé 1a -

CH,;CHEF,, -CF3 v.v.

Moi alkyl, xycloalkyl, di vong, aryl hodc heteroaryl, hodc chét tuong tu cua no,
duoc mo ta trong ban mé ta nay sé dugc hiéu 1a duoc halogen hoa tuy y mét phan hodc

hoan toan.

Nhu dugc sir dung trong ban mé ta nay, “nito” hodc N va “luu huynh” hodc S
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bao gdm dang dugc oxy hoa bt ky clia nito va lwu huynh va dang duge tao bac bon
cla nito bazo bat ky. Vi du, déi véi gbe -S-Cisalkyl, trir khi ¢o quy dinh khac, diéu
nay s& dugc hiéu dé bao gdm -S(0)-Ci.6 alkyl va -S(0)-Ci.6 alkyl, twong ty, -S-Ra cd
thé dwoc biéu dién nhu phenyl-S(O)m- khi Ra la phenyl va trong d6 m 1a 0, 1 hoic 2.

Phuong phap tong hop chung

Cac hop chét ctia sang ché ¢6 thé duoc tao ra bang cac phuong phap chung va
céc vi du dugc thé hién dudi day va cac phuong phap da duoc biét dén dbi véi chuyén
gia trong linh vuc nay. Cac didu kién phan (g va thoi gian phan (g t6i wu ¢d thé
thay déi phu thudc vao cac chét phan img cu thé dugc sir dung. Trir khi ¢6 quy dinh
khac, dung moéi, nhiét do, ap sudt va cac diéu kién phan ng khéc co thé duoc chon
mot cach d& dang bdi chuyén gia trong linh vic nay. Cac quy trinh cu thé duge dé xuit
trong phan vi du tdng hop. Cac hop chét trung gian dugc st dung trong phin téng hop
dudi day hién co ban sin trén thi truong hodc duge tao ra mot cach dé dang bang cac
phuong phap da duoc biét dén ddi voi chuyén gia trong linh vuc nay. Tién trinh phan
ing c6 thé duoc kiém tra bang cac phuong phap thong thudng nhu sic ky 16p mong
(TLC) hodc sic ky long hiéu ning cao-quang phd khdi (HPLC-MS). Cac hgp chat
trung gian va cac san pham co thé dugc tinh ché bing cac phuong phap da duoc biét

dén trong linh vuc nay, bao gdm séc ky cot, HPLC, TLC diéu ché hodc két tinh lai.
Vi du thue hién siang ché

Cac phuong phap dugc mé ta dudi ddy va trong phéan vi du téng hop co thé

duoc sir dung dé tao ra cac hop chit c6 cong thue 1.
Cac hop chat co cong thirc I coa thé dugc tao ra nhu duge mo ta trong So dd 1

So dé 1

-51-



20866

o HZN‘NH o\\
| ~ § ¢ Ngung tu N{N\ OH Alkyl hoa
(0] 0 Cl N

| Hodc
X mitsunobu
cl
I m v
o 3
OH OH o Br R
0 B R2
—
o HO N/N\ o N O°
NP R3 o
N~ O R4 = |N o K
\ R4
NN vi VIII '
] 1. alkyl hoa
X — HO R3 2. axit
Lién két suzuki R2 E—
v Vil

df

1. amin hoa khu

(o)
ﬁi I
7\ R1
N. <
N~ O
2. 2. thuy phén | N
hodc = Rd
1. alkyl hoa RE O R3
2. thuy phén
R6

Nhu dugc mo ta trén day, dieste [I(R = Me hodc Et) va hydrazin III dugc tao
hdi luu trong dung mdi thich hgp nhu etanol voi bazo thich hgp nhu kali carbonat
(K2CO3) thu duoc hydroxy pyrazol IV. Hop chét IV dugc alkyl hoa, vi du bang cach
st dung trimetylsilyldiazometan trong mot s6 truong hop hodc R'I va bazo thich hgp
nhu xeri carbonat (Cs2CO3). Theo cach khac, cac diéu kién Mitsunobu dugce dung vai
etanol dé thu dugc alkoxy pyrazol clopyridin mong mudn V(R' = Et). Clopyridin, V,
dugc ghép cip voi cac loai bo, VI, voi sy ¢ mit cua chat xuc tac paladi nhu
tetrakis(triphenyl)phosphin (0) va bazo thich hgp nhu Na,COs trong 1,2-DME (1,2-

dimetoxyetan) trong nudc trong diéu kién blc xa vi song ¢ 120°C dé thu dugc VIL
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Viéc alkyl hoa hop chét trung gian phenol, VII bang alkyl bromua VIII, trong do X =
Cl, I hoic Br bang cach sir dung bazo nhu xeri carbonat (Cs,CO3) trong dung méi nhu
axeton ¢ khoang 50°C. Viéc khir bao vé tiép theo cua nhom t-Boc bing axit thich hop
nhur axit trifloaxetic (TFA) tao ra hop chét IX. Viéc amin hoa khir cia amin, IX, bing
keton mong mudn hodc aldehyt bing cach sir dung ngudn hydrua thich hgp nhu
NaBH;CN trong dung méi nhu MeOH chira axit hiru co nhu AcOH & 50°C, tiép theo
thuy phén tai chd bang bazo nhu LiOH trong nuée thu dugc hop chét c6 cong thie 1
mong mudn. Theo cach khac, viéc alkyl hoa amin, IX bang akyl halogenua véi su cd
mat cua bazo thich hgp nhu xeri carbonat (Cs2CO3) hodc N,N-diisopropyletylamin
(DIPEA) trong dung méi nhu MeCN (axetonitril) tiép theo bang viéc thuy phan este

thu duoc hop chit ¢o cong thirc T mong mudn.
Phuwong phap UPLC/MS

Théi gian duy tri (RT) dugc bao céo dbi voi cac hop chét trong phin vi du téng
hop thu dugc bing UPLC/MS béng cach sir dung mét trong sd cac phuong phap sau
day:

Péi véi mdi trong sb cac phuong phap nay, cac phuong phap sau day la gidng
nhau:
Thanh phin hé UPLC/MS - Acquity UPLC véi bo do PDA, SQ va ELS.
Cac didu kién PDA - Do: tir 210 dén 400nm. Téc do lay mau: 20pts/sec. Dap mg loc:
nhanh.
Cac diéu kién ELSD - Hat: 1000. Téc d6 Iy mau: 20pts/sec. Nhiét 6 dng léch: 55°C.
Phuong thirc xong sol khi: 1am mat. Ap sudt khi: 41 psi.
Diéu kién MS — Thiét bi: Acquity SQD voi ngudn ESCi. Phuong thirc ion hoa: ESI+/-.
Dién ap mao din: 3,5kV. Pién ap hinh nén: 5V. Bo chiét: 1,3V. Nhiét do nguén:
150°C. Nhiét @6 khtr dung moi: 350°C. Khi khtr dung moi: 800L/gio. Khi hinh non:
50L/gio.

Cac diéu kién diac hiéu dbi voi mdi phuong phap la nhu sau:

Phwong phap Al
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Cot - Waters BEH C18, 2,1x50mm, duong kinh hat 1,7um.

Mo ta va Gradient: Phuong phap gradient nhanh c6 cuc trung binh. Phuong thic
ESI+/- ion tir 80 dén 1000Da. Gradient: tir 90%A dén 100%B trong 1,19 phut gitt ¢
100%B dén 1,70 phit. Téc d6 dong 0,8mL/phut. A=(95% Water 5% Axetonitril 0,05%
axit formic) B=(Axetonitril 0,05% axit formic).

Thé tich tiém méu: luL

Phuong phap A2

Cot - Waters BEH C18, 2,1x50mm, duong kinh hat 1,7um.

M5 ta va Gradient: Phuong phap gradient co cyc trung binh. Phuong thirc ESI+/- ion
tir 80 dén 1000Da. Gradient: tir 90%A dén 100%B trong 4,45 phit giir & 100%B dén
4,58 phut. Téc d6 dong 0,8mL/phiit. A=(95%Water 5% Axetonitril 0,05% axit formic)
B=(Axetonitril 0,05% axit formic).

Thé tich tiém méu: 2ulL

Phwong phap Bl

Cot - CSH 2,1x50mm C18, duong kinh hat 1,7um.

Mb ta va Gradient: Phuong phap gradient nhanh ¢6 cuc trung binh. Phuong thirc
ESI+/- ion tir 80 dén 1000Da. Gradient: tir 90%A dén 100%B trong 1,19 phut gilt &
100%B dén 1,70 phut. Téc d6 dong 0,8mL/phat. A=(95%Water 5% Axetonitril 0,05%
axit formic) B=(Axetonitril 0,05% axit formic).

Thé tich tiém mau: 1uL

Phuong phap B2

Cot - CSH 2,1x50mm C18, duong kinh hat 1,7um.

MBb ta va Gradient: Phuong phap gradient dai ¢6 cuc trung binh. Phuong thirc ESI+/-
ion tr 80 dén 1000Da. Gradient: tir 90%A dén 100%B trong 4,45 phut gitr & 100%B
dén 4,58 phat. Téc do dong 0,8mL/phit. A=(95%Water 5% Axetonitril 0,05% axit

formic) B=(Axetonitril 0,05% axit formic).

Thé tich tiém mau: 2ul
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Phuong phép Al dugc st dung ddi vai tit ca cac hop chit ngoai trir dbi voi cic hop
chét duoc lvu y ma déi voi phuong phap A2, phuong phap B1 hodc phuong phap B2

duoc su dung.
Vi du téng hop

Cac hop chit cudi ciing duoc xac dinh bang sd hop chit tuong tng véi sb hop
chit trong bang 1. Cac hop chit trung gian 1a sb dugc hyphen hoa da néu tuong ung

vai cac chir so va so dugc thé hién trong so d6 mdi voi moi vi du.

Vi du 1: Piéu ché hop chét trung gian etyl este (1-6) cua axit 1-[6-(2-hydroxy-3-
metyl-phenyl)-pyridin-2-yl]-5-isopropoxy-1H-pyrazol-4-carboxylic

AN [
° EtOH héiluu Y N \
XN + I N
| ~_0 o
g o K,CO, Q Cs,CO, DMA = ‘N
| N
1-1 1-2 N cl

1-3 1-4

Pd(PPh,),, DME, Na,CO, %

Thém 1-2 (13,95mL, 69,65mmol) vao binh thét c¢b day tron chira EtOH
(200mL), K>CO; (20,05g, 55,720mmol), va 1-1 (10,00g, 69,65mmol). Tao hdi luu hoi
hop thu dugc trong 3 gid. Lam mat phan ng va gom chét rn bang viéc loc. Loai bo
chat rén nay ra khdi bing ph&u thuy tinh va dic vao cbec ma & d6 dugce thém 250mL
1,0N HCI (bot du) vao. Dung dich duge xac nhén la ¢6 tinh axit (46 pH=2) va sau do
thém diclometan (500mL) vao. Khudy hén hop cho dén khi tit ca chét rin dugc hoa
tan. Gom 16p hitu co, lam khdé qua MgSOs, va ¢ dic dé thu duogc 1-3 (17,18g) lam
chét rin mau trang nhat.

Gia nhiét hdn hop phan img gdm 1-3 (0,50g, 1,87mmol), 2-iodopropan
(372,92uL, 3,74mmol), Cs:CO; (0,91g, 2,80mmol) trong DMA (9,0mL) 0 150°C
trong binh phan tmg vi song trong 10 phut. Thém hén hop vao nude va chiét bang

EtOAc (2x). Rua cac 1op hiru co bang nudc, nudc mubi, lam khd qua MgSOs, va cb
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dac. Tinh ché san pham tho bing sic ky silicagel bing cach sir dung gradient tir 12 dén

100% EtOAc trong heptan dé thu dwgc san pham mong mudn 1-4 (0,41g).

Thém 1-4 (1,00g, 3,29mmol), 1-5 (0,69g, 4,52mmol), Pd(PPhs)s (0,37g,
0,32mmol), DME (15,0mL), va 2,0M Na,COs (4,36mL, 8,72mmol) vao 1o nho vi
song. Gia nhiét hdn hop phan tng trong binh phan tng vi song ¢ 120°C trong 20 phut.
Chiét phan Ung bing diclometan (2x), rira bang nudc, nuéc mudi, lam khd qua
Na2S0q, va ¢d dic. Tinh ché vét liéu thu duoc bing sic ky silicagel bang cach sir dung
gradient tir 12 dén 100% EtOAc trong heptan dé thu duoc san phdm mong mubn 1-6
(0,41g).

Vi du 2: Piéu ché hop chit trung gian etyl este (2-8) cua axit 1-[6-(2-hydroxy-3-
metyl-phenyl)-pyridin-2-yl]-5-metoxy-1H-pyrazol-4-carboxylic

0
—
HO. 5. OH r{o
HO i
o] N. ) 0
o N
I TMSCHN, N \ 15 Z N
NN
AN EtOAc, MeOH Q Pd(PPh,),. DME, Na,CO,
g S HO

Cl
1-3 2-7 2-8

Hoa tan hop chét trung gian 1-3 (7,00g, 26,15mmol) trong hdn hgp co ty 1€ 1:1
gdm EtOAc/MeOH (50,0mL). Sau do, thém tu tr 2,0M TMSCHN; trong hexan
(42,70mL, 85,40mmol) vao qua dng tiém. Khudy phan tng trong 3 gio va lam ngung
bing viéc bd sung axit axetic (4,0mL). Khudy hdn hop trong 10 phit va sau d6 ¢ dic.
Tinh ché phan con lai thu dugc bing séc ky silicagel bang cach sir dung gradient tir 12
dén 100% EtOAc trong heptan dé thu duoc san phdm mong mudn 2-7 (4,460g) 1a chat
rin mau tring nhat.

Thém 2-7 (1,50g, 5,33mmol), 1-5 (0,890g, 5.86mmol), Pd(PPhs): (0,62g,
0,532mmol), DME (12,0mL), va 2,0M NaxCO3 (6,922mL., 13,85mmol) vao 19 nho vi
song. Gia nhiét hdn hgp phan ng trong binh phan mg vi song ¢ 120°C trong 20 phut.
Chiét phan (mg bing diclometan (2x), rira bang nudc, nudc mudi, lam khd qua

MgSOq, va cb dic. Tinh ché vét liéu thu dugc bang sic ky silicagel bang cach su dung

-56-



20866

gradient tir 12 dén 100% EtOAc trong heptan dé thu dugc san phdm mong mudn 2-8
(1,17g).
Cac hop chét trung gian sau day dugc tdng hop theo cach tuong tu tir cac thube

thir thich hop:

2-9 =~ N

2-10 7N

2-11 2N

2-12 A N
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2-13

2-14

Vi du 3: Piéu ché hop chit trung gian etyl este (3-15) cua 5-etoxy-1-[6-(2-
hydroxy-3-metyl-phenyl)-pyridin-2-yl]-1H-pyrazol-4-carboxylic

o)
—
HO. ;-OH /_{O
HO q
N//—{ / \ 1-5 =

DIAD, PPh,

‘N~ TOH X IN
AN EtOH, THF Q Pd(PPh,),, DME, Na,CO,

Gy N HO

13 3-14 3-15

Hoa tan etyl este, 1-3, (3,50g, 13,08mmol) cua axit 1-(6-clo-pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-carboxylic trong THF (90,0mL). Thém triphenylphosphin
(3,77¢, 14,383mmol) va etanol (1,14mL, 19,614mmol) lam mat phan ung dén 0°C.
Hoa tan ttr tir huyén phu thu duge ¢ 0°C do thém nho giot diisopropy! azodicarboxylat
(3,09mL, 15,691mmol) vao trong 10 phiit. Cho phép hdn hop phan ing dm dén nhiét
dd méi truong va khudy trong 16 gid. C6 dic phan Ung trong chan khong va hoa tan
phdn con lai trong luong tdi thiéu cua diclometan va cho vao sic khi silicagel bang
cach st dung gradient tu 3 dén 50% EtOAc trong heptan dé thu dugc san phdm mong
mudn 3-14 (3,33g).

Thém 3-14 (250,0mg, 0,85mmol), 1-5 (134,9mg, 0.89mmol), Pd(PPhs)4
(60,05mg, 0,05mmol), DME (5,0mL), va 2,0M Na,COs (1,06mL, 2,11mmol) vao lo
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nho vi song. Gia nhiét hdn hop phan Ung trong binh phan tng vi song ¢ 120°C trong
20 phit. Chiét phan mg bing diclometan (2x), rira bing nude, nude mudi, lam kho
qua MgSO4, va c¢b didc. Tinh ché vat lidu thu duge bing sic ky silicagel bang cach sir
dung gradient tu 12 dén 100% EtOAc trong heptan dé thu duoc san pham mong mudn
3-15 (227,0mg).

Hop chét trung gian siu day dugc tong hop theo cach twong ty tir cac thudc thir

thich hop:

3-16 AN

Cl

3-17 An

3-18 NN

HO
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N
3-24 _

Vi du 4: Piéu ché hop chit trung gian tert-butyl este (4-19) cua axit 6-
bromometyl-3,4-dihydro-1H-isoquinolin-2-carboxylic

0 ok
o B-H
Ho H HO PPh,Br,, DIPEA Br/\©©
O T N b

THF DCM

0 0
417 O\[< 4-18 \]< 4-19 \K

Hoa tan hop chét 4-17 (12,50g, 45,08mmol) trong THF khé (125,0mL) trong
nito & 25°C. Thém phitc hé boran THF (99,17mL, 99,17mmol) vao qua éng tiém va
khudy hén hop & 25°C trong 16 gio. Thém tir tir nude (10,0mL) vao va sau do thém
2,0M Na,COs (15,0mL). Khudy hdn hop nay trong 15 phut va sau do pha loang bang
EtOAc va gom céac 10p hitu co. Rira cac phin hitu co béng 1,0 M HCI, lam khé qua
MgSOy4, va c¢o dic trong chan khong dé thu duogc chat ddu. Tinh ché chét diu bang sic
ky silicagel bang cach st dung gradient tir 10 dén 80% EtOAc trong heptan dé thu
dugc san phdm mong mubn, 4-18 (11,78g), 1a chit rdn mau trang.

Thém triphenylphosphin dibromua (23,79g, 54,11mmol) vao dung dich chira
ruou, 4-18, (9,50g, 36,08mmol) va N,N-diisopropyletylamin (9,43mL, 54,11mmol)
trong diclometan (200,0mL) & 0°C. Khudy phan ing trong 1 gi¢ va cd dic trong chén
khong. Tinh ché phin con lai thu dugc bang sdc ky silicagel bing cach st dung
gradient tir 7 dén 60% EtOAc trong heptan dé thu duoc san phdm mong mudn, 4-

19(8,74g), la chét rin mau tréng.

Cac hop chit trung gian sau day dugc téng hop theo cach tuong ty tir cac thube

thir thich hop:
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Vi du 5: Piéu ché hop chit trung gian tert-butyl este (5-34) cua axit 6-
bromometyl-5-metyl-3,4-dihydro-1H-isoquinoline-2-carboxylic
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Thém dung dich chira axit 5-23 (350,0g, 2,10mol) trong THF (1,4L) vao bun
chira LAH (95,9, 1,40mol) trong THF (2,5L) & 0°C. Khudy hdn hop & nhiét do trong
phong trong 0,5 gid, sau do6 gia nhiét dén hdi luu trong 1 gid. Sau do, lam mat hdn hép
dén 0°C, va lam ngung tir tir bing viéc bd sung dung dich amoni clorua trong nudc bio
hod. Thém lugng du 16n chit rdn Na;SO4 va EtOAc vao va sau do gom chat rén bang
viéc loc. Co dic phan loc trong chan khong dé thu duge san phém tho 5-24 (350,0g)
ma duoc sir dung mot cach truc tiép trong budc tiép theo.

Thém thionyl clorua (SOCly) (460,0g, 3,90mol) vao dung dich chira hgp chét 5-
24 (294,0g, 1,90mol) trong diclometan (2,2L) ¢ -10°C. Sau d0, gia nhiét hdn hop phan
Ung dén hdi luu trong 1 gio, tiép theo ¢b dac trong chan khong dé thu dugc san phdm

thd 5-25 (298,0g) ma duge str dung mdt cach truc tiép trong bude tiép theo.
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Khudy hén hop gdm hop chat 5-25 (298,0g, 1,8mol) va NaCN (154,5g, 2,1mol)
trong DMF (1,2L) ¢ nhiét do trong phong trong 12 gio, sau do chiét bang EtOAc va
H>0. Lam kho 16p hitu co qua NaxSOs, loc, va ¢d ddc trong chan khong. Tinh ché
phén con lai bing sic ky silicagel (et ddu mo:EtOAc = 50:1) dé phan phdi hop chit
trung gian 5-26 (230,0g).

Khudy hdn hop gdm hop chit 5-26 (180,0g, 1,10mol), Raney Ni (40,0g) va
amoniac trong nudc (250,0mL) trong MeOH (1,0L) trong Hz (50psi) o nhiét do trong
phong trong 5 gid. Sau d6 loc hdn hop va cb dic dé thu duogc hop chat 5-27 (165,0g)

ma duogc st dung mot cach truc tiép trong budc tiép theo.

Khudy dung dich chira hop chét 5-27 (165,0g, 1,0mol) va formaldehyt trong
nudc (HCHO) (37% trong lugng, 30g, 1,0mol) trong axit formic (HCO:H) (1,5L) 0
50°C qua dém, sau do loai bo dung moi trong chén khong dé thu duoc hop chit 5-28

(150,0g) ma dugc su dung mot cach truc tiép trong budc tiép theo.

Tao huyén phu hop chét 5-28 (150,0g, 847mmol) trong HBr trong nudc (48%,
1,0L), sau d6 gia nhiét dén 100°C qua dém. Loai bo dung mdi trong chan khong thu
duoc hop chét 5-29 (195,0g) ma dugce s dung mot cach truc tiép trong bude tiép theo.

Thém Et;N (242,0g, 2,4mol) va Boc,O (174,0g, 799mmol) vao dung dich chira
hop chét 5-29 (195,0g, 799mmol) trong THF (1,0L) va H20 (1,0L). Khudy hén hop
thu duge & nhiét d trong phong qua dém, sau do chiét bang EtOAc. Rira cac pha hitu
co gom lai bang nudc mudi, lam khd qua NaxSOq, loc va c6 dic trong chan khong.
Tinh ché san phdm thé bing sic ky silicagel (bdng cach s dung 10:1 ete dau

md:EtOAc) dé thu dugc hop chét 5-30 (100,0g).

Thém triflic anhydrua (T£,0) (107,0g, 380mmol) qua phéu bd sung vao dung
dich chira hop chit 5-30 (100,0g, 380mmol) va Et:N (76,8g, 760mmol) trong
diclometan (1,5L) dugc lam mat dén 0°C. Khi viéc bd sung TH0 hoan thanh, lam 4m
dung dich dén nhiét d6 trong phong trong 5 gio. Sau do, xu ly hén hop phan mg bang
H,0 va diclometan, va tach pha hitu co, rua bang nudc mudi, lam kho qua NaySOs, loc
va c6 ddc trong chan khong. Tinh ché phin con lai bang séc ky silicagel (bang cach su

dung 20:1 ete ddu mo:EtOAc) dé thu duoc hop chét 5-31 (105,0g).
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Gom hop chit 5-31 (50,0g, 127mmol) vdi paladi (IT) axetat (Pd(OAc)2) (5,0g),
dppp (3,0g) va EN (25,7g, 254mmol) trong EtOH (1,0L), sau dé khudy ¢ 80°C qua
dém trong CO & ap suit 4MPa. Lam mat hdn hgp dén nhiét do trong phong, sau do
loai bo chét rin bang viéc loc. Cd dic phdn loc trong chan khong, va tinh ché phan con
lai bing séc ky silicagel (bang cach su dung 20:1 cte diu mo:EtOAc) dé thu duoc hop
chét 5-32(25,0g).

Thém nho giot dung dich chira 5-32 (35,0g, 110mmol) trong THF (400mL) vao
dung dich chira LAH (12,5g, 330mmol) trong THF (400mL) dugc lam mat dén -30°C
trong 30 phut. Sau khi bd sung, khudy hdn hop phan ng & 0°C trong 30 phut, sau do
xtr Iy bing H,O va diclometan. Tach pha hitu co, rira bang nudc mudi, lam kho qua
Na2SOs, loc va ¢d dic trong chan khéng. Tinh ché san phim thé bang sic ky silicagel
(bang cach st dung 10:1 ete ddu mo:EtOAc) dé thu duge hop chét trung gian mong
mudn 5-33 (21,1g).

Thém triphenylphosphin dibromua (14,27g, 32,45mmol) vao dung dich chua
rugu, 5-33, (6,00g, 21,63mmol) va N,N-diisopropyletylamin (5,65mL, 32,45mmol)
trong diclometan (200,0mL) & 0°C. Khudy phan {mg trong 1 gi¢ va cd dic trong chan
khong. Tinh ché phan con lai thu dugc bing sic ky silicagel bang cach st dung
gradient tir 7 dén 60% EtOAc trong heptan dé thu dugc san phdm mong muén, 5-34
(6,60g), 1a chét ran mau tring,

Vi du 6: Piéu ché hop chét trung gian tert-butyl este (6-39) cua axit 6-

Bromometyl-5-clo-3,4-dihydro-1H-isoquinolin-2-carboxylic

|
cl

N -

s o «_. MeNO,, NH,0Ac

N
n-BuLi, C,Cl, HOAc

6-35 6-36

Cl Cl

-20°C dén 50°C
6-37 6-38
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Thém dung dich chira n-BuLi (177,0mL, 442mmol) vao dung dich chua
N,N,N'-trimetyl-etan-1,2-diamin (45,0g, 442,0mmol) trong THF (500mL) o -40°C
trong N2. Khudy hdn hop ¢ -40°C trong 30 phit. Sau do lam lanh hdn hop dén -70°C,
thém hop chét 6-35 (50,0g, 368mmol) trong THF (250mL) vao hdn hop phan img.
Cho phép hdn hop am dén 0°C va khudy trong 30 phat. Lam lanh hén hop phan g
dén -78°C va thém n-BuLi (177,0mL, 442mmol) vao. Cho phép hdn hop 4m dén 10°C
va lam lanh dén -30°C truéc khi thém vao dung dich chira C2Cl6 (287,0g, 1,1mol)
trong THF (600mL). Khudy hdn hop trong 2 gio & nhiét do trong phong. Rét hén hop
phan tng vao 1000mL 10% dung dich HCI va chiét bang EtOAc. Rira cac 1dp hitu co
bang nudc mudi, lam khd qua Na2S04, ¢6 dic va tinh ché bing sic ky silicagel dé thu

dugc hop chit 6-36 (36,7g).

Thém NH4OAc (47,4g, 615mmol) vao dung dich chira hop chét 6-36 (105,0g,
615mmol) trong HOAc (700L) o nhiét dd trong phong trong N2. Thém MeNO;
(188,0g, 3,08mol) vao hén hop phan tng nay va lam 4m hon hop dén 40°C trong 12
gio va sau do khudy & 85°C trong 6 gio. TLC thé hién phan tng duoc két thic. Lam
ngimg hdn hop biang H20 va chiét bang diclometan. Rira cac 16p hitu co bing nudc
mudi, lam kh6 qua Na2SO4, ¢6 dic va tinh ché bing séc ky silicagel dé thu dugc hop
chét 6-37 (97,5g).

Thém LAH (34,1g, 899mol) vao dung dich chira hop chét 6-37 (48,0g,
225mmol) trong THF (900mL) & -20°C. Khudy hdn hgp & nhiét do trong phong trong
5 gior va 50°C trong 30 phat. Lam ngung hdn hop bang H20 va chiét bang diclometan.
Rira cac 16p hitu co bang nude mudi, 1am kho qua Na2SO4, va ¢b dic dé thu duoc hop
chét 6-38 (28,0g) ma duoc sir dung mét cach tryc tiép trong bude tiép theo.

Hop chit sau diy duoc tao ra tir hop chét trung gian 6-38 theo quy trinh duogc

mo ta trong Vidu 5:
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Vi du 7: Diéu ché axit S-isopropoxy-1-(6-{3-metyl-2-[2-(tetrahydro-pyran-4-yl)-
1,2,3,4-tetrahydro-isoquinolin-6-ylmetoxy|-phenyl}-pyridin-2-yl)-1H-pyrazol-4-
carboxylic (1)
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Gom hgp chét trung gian 1-6 (373,0mg, 0,88mmol), bromua 4-19 (287,1mg,
0,88mmol) va Cs2CO; (573,5mg, 1,76mmol) trong axeton (11,0mL) va gia nhiét dén
50°C trong 5 gid. Chiét hdn hop phan tng bing FtOAc, rira bang nudce mudi, lam kho
qua MgSOs, va cb dic. Tinh ché vat liéu thu duge by sic ky silicagel (bing cach su
dung gradient tur S dén 100% EtOAc/heptan) dé thu duoc hop chét trung gian mong
mudn, 7-40 (502,0mg).

Hoa tan carbamat, 7-40, (496,0mg, 0,79mmol) trong diclometan (4,0mL) va xu
Iy bang TFA (1,0mL) & nhiét d9 trong phong. Sau 1 gio, lam trung hoa hdn hop bang
dung dich NaHCOj3 bdo hoa va tach cac 16p bang thuy tinh ky nugc. Co dic phén loc
hitu co dé thu dugce 7-41 (375,0mg).

Gom amin 7-41 (98,0mg, 0,19mmol) bing sang phian t¢ 4A (30mg),
tetrahydropyran 4-on (28uL, 0,28mmol), AcOH (20uL), va Na(CN)BHs (24mg,
0,38mmol) trong MeOH (4mL). Khudy hén hop & nhiét do trong phong trong 30 phut
va sau do gia nhiét dén 50°C trong 12 gid. Pha loang hon hop biang THF (1,0mL) va
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nudce (1mL). Thém LiOH (42,8mg, 1,86mmol) vao hdn hgp nay va gia nhiét phan tng
dén 50°C trong 2 gid. Sau do, co6 dic hdn hgp trong No, nghién bang 1:1
MeOH/DMSO, loc qua thiét bi loc éng tiém 0,45 micron va tinh ché phan loc bang
viée rira giai gradient (tr 10 dén 100% MeCN/nudce + 0,1% HCO,H) trén Gilson RP-
HPLC. C6 dac trong chén khong dé thu dugc hop chét néu ¢ tiéu dé 1 (64,0mg). MS,
tia dién, m/z = 583,3 [M+H], RT 0,71 phut.

Vi du 7A: Quy trinh tuong ty v6i Vi du 7, tuy nhién trong budc amin hoa khu
Na(OAc);BH trong diclometan dugc thay thé ddi vai NaCNBH3/AcOH/MeOH.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc mo ta trong vi
du 7, bing cach st dung cac vét liéu khoi diu thich hop va diéu kién tinh ché thich

hop:

Hop chét 2: MS, tia dién, m/z = 617,3 [M+H], RT 0,79 phut;
Hop chit 37: MS, tia dién, m/z = 541,3 [M+H], RT 0,75 phit;
Hop chit 38: MS, tia dién, m/z=571,4 [M+H], RT 0,76 phut;
Hop chit 39: MS, tia dién. m/z = 555,3 [M+H], RT 0,73 phut;
Hop chéat 40: MS, tia dién, m/z = 583,3 [M+H], RT 0,73 phut;
Hop chit 41: MS, tia dién, m/z = 569,3 [M+H], RT 0,73 pht;
Hop chit 42: MS, tia dién, m/z = 583.3 [M+H], RT 0,75 pht;
Hop chét 109: MS, tia dién, m/z = 569,4 [M+H], RT 0,77 phut;

Dung giai: ChiralPak AD-H Prep40% i-Propanol(1% iPrNH):CO2 ¢ 80ml/phut,
100bar (107Pa), 25°C

Hop chét 111: MS, tia dién, m/z = 569,4 [M+H], RT 0,77 phut;

Dung giai: ChiralPak AD-H Prep40% i-Propanol(1% iPrNHz):CO, ¢ 80ml/phut,
100bar (107Pa), 25°C

Hop chit 113: MS, tia dién, m/z = 583,3 [M+H], RT 0,75 phut;

Dung giai: Lux Cellulose 2 Prep 60% MeOH(1% iPrNH2):COz ¢ 55 ml/phut, 100bar
(107Pa), 25°C
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Hop chit 115: MS, tia dién, m/z = 583,3 [M+H], RT 0,75 phut;

Dung giai: Lux Cellulose 2 Prep 60% MeOH(1% iPrNH2):COz ¢ 55 ml/phut, 100 bar
(107Pa), 25°C

Hop chét 144: MS, tia dién, m/z = 569,4 [M+H], RT 0,77 phut.

Cac hop chit sau ddy tir bang 1 dugc tao ra theo quy trinh dugc md ta trong vi
du 7, bang cach sir dung phenol, 1-6, bromua, 5-34, va cac vét liéu khoi déau thich hop

khac va cac diéu kién tinh ché thich hop:

Hop chit 43: MS, tia dién, m/z = 555,4 [M+H], RT 0,77 phit;
Hop chit 44: MS, tia dién, m/z = 585,4 [M+H], RT 0,80 phut;
Hop chit 45: MS, tia dién, m/z = 569,3 [M+H], RT 0,75 phut;
Hop chit 46: MS, tia dién, m/z = 597,4 [M+H], RT 0,76 phut;
Hop chit 47: MS, tia dién, m/z = 583,3 [M+H], RT 0,76 phut;
Hop chét 48: MS, tia dién, m/z = 597,4 [M+H], RT 0,77 phut;
Hop chit 104: MS, tia dién, m/z = 597.5 [M+H], RT 0,80 phut;
Hop chit 116: MS, tia dién, m/z = 597.4 [M+H], RT 0,77 phut;

Dung giai: Lux Cellulose 2 Prep 65% MeOH(1% iPrNH2):CO2 ¢ 60 ml/phat, 125 bar
(125x10°Pa), 25°C

Hop chit 117: MS, tia dién, m/z = 597,4 [M+H], RT 0,77 phut;

Dung giai: Lux Cellulose 2 Prep 65% MeOH(1% iPrNH2):CO2z ¢ 60 ml/phat, 125 bar
(125x10°Pa), 25°C

Hop chét 122: MS, tia dién, m/z = 581,5 [M+H], RT 0,72 phut;

Dung giai: RegisPack Prep 15% IPA(1% dietylamin): CO2 ¢ 12 ml/phut, 120 bar
(120x10°Pa), 40°C

Hop chét 123: MS, tia dién, m/z = 581,5 [M+H], RT 0,72 phit.

Dung giai: RegisPack Prep 15% IPA(1% dietylamin): CO2 ¢ 12 ml/phut, 120 bar
(120x10°Pa), 40°C
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Céc hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7, bing cach s dung phenol, 2-8, bromua, 4-19, va cac vat li¢u khoi dau thich hop

khac va cac diéu kién tinh ché thich hop:

Hop chét 3: MS, tia dién, m/z = 555,3 [M+H], RT 0,64 phut;
Hop chit 5: MS, tia dién, m/z = 587,2 [M-H], RT 0,78 phut;
Hop chit 8: MS, tia dién, m/z = 527,2 [M+H], RT 0,69 phut;
Hop chit 12: MS, tia dién, m/z = 555,3 [M+H], RT 0,68 phut;
Hop chit 13: MS, tia dién, m/z = 513,2 [M+H], RT 0,70 phut;
Hop chit 14: MS, tia dién, m/z = 541,3 [M+H], RT 0,77 phut;
Hop chit 15: MS, tia dién, m/z = 541,2 [M+H], RT 0,68 phut;
Hop chit 23: MS, tia dién, m/z = 543,3 [M+H], RT 0,70 phut;
Hop chét 24: MS, tia dién, m/z = 525,2 [M+H], RT 0,72 phut;
Hop chét 25: MS, tia dién, m/z = 539,3 [M+H], RT 0,75 phut;
Hop chét 61: MS, tia dién, m/z = 583,3 [M+H], RT 0,72 phut;
Hop chit 62: MS, tia dién, m/z = 583,4 [M+H], RT 0,72 phut;
Hop chit 73: MS, tia dién, m/z = 611,4 [M+H], RT 0,75 phut;
Hop chét 75: MS, tia dién, m/z = 593,4 [M-H], RT 0,72 phut;
Hop chat 81: MS, tia dién, m/z = 585,1 [M+H], Phuong phap A2, RT 1,42 phut;
Hop chét 86: MS, tia dién, m/z = 569,4 [M+H], RT 0,78 phut;
Hop chit 87: MS, tia dién, m/z = 581,4 [M+H], RT 0,80 phut;
Hop chét 90: MS, tia dién, m/z = 583,4 [M+H], RT 0,80 phut;
Hop chét 91: MS, tia dién, m/z = 583,4 [M+H], RT 0,83 phut;
Hop chéit 92: MS, tia dién, m/z = 571,4 [M+H], RT 0,79 phaut;
Hop chit 102: MS, tia dién, m/z = 609,4 [M+H], RT 0,83 phit;

Hop chét 103: MS, tia dién, m/z = 609,4 [M+H], RT 0,89 phut;
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Hop chit 188: MS, tia dién, m/z = 555,3 [M+H], RT 0,58 phut;
Hop chét 192: MS, tia dién, m/z = 555,3 [M+H], RT 0,58 phut.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc moé ta trong Vi
du 7, bing cach st dung phenol, 2-8, bromua, 4-20, va cac vat liéu khéi dau thich hop

khac va cac diéu kién tinh ché thich hop:
Hop chit 10: MS, tia dién, m/z = 555,2 [M+H], RT 0,82 phut;
Hop chét 89: MS, tia dién, m/z = 583,4 [M+H], phuong phap A2, RT 1,80 phut.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bang cach st dung phenol, 2-8, bromua, 4-20, va cac vt liéu khoi déu thich

hop khéc va cac didu kién tinh ché thich hop:

Hop chét 217: MS, tia dién, m/z = 569,3 [M+H], 1,45 phut (phuong phap B2);
Hop chit 218: MS, tia dién, m/z = 583,3 [M+H], 1,52 phut (phuong phap B2);
Hop chét 219: MS, tia dién, m/z = 599,3 [M+H], 1,46 pht (phuong phap B2);

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7, bang cach sir dung phenol, 2-8, bromua, 4-21, va cac vat liéu khoi déu thich hop
khac va cac diéu kién tinh ché thich hop:

Hop chit 59: MS, tia dién, m/z = 541,3 [M+H], RT 0,66 phut;
Hop chét 85: MS, tia dién, m/z=513,2 [M+H], RT 0,71 phit.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duwgc md ta trong Vi
du 7, bing cach sir dung phenol, 2-8, bromua, 4-22, va cac vt li¢u khoi dau thich hop
khac va cac diéu kién tinh ché thich hop:

Hop chét 100: MS, tia dién, m/z = 569,4 [M+H], RT 0,77 phut.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc mod ta trong Vi

du 7, bang cach sir dung phenol, 2-8, bromua, 4-23, va cac vt li¢u khoi dau thich hop

khéc va cac diéu kién tinh ché thich hop:

Hop chit 130: MS, tia dién, m/z = 571,4 [M+H], RT 0,69 phit (Phuong phap B1);
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Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7, bing cach st dung phenol, 2-8, bromua, 5-34, va cac vat liéu khoi dau thich hop

khac va cac diéu kién tinh ché thich hop:

Hop chét 16: MS, tia dién, m/z = 541,2 [M+H], RT 0,70 pht;
Hop chit 27: MS, tia dién, m/z = 569,3 [M+H], RT 0,70 phut;
Hop chét 28: MS, tia dién, m/z = 569,3 [M+H], RT 0,70 phut;
Hop chét 30: MS, tia dién, m/z = 555,3 [M+11], RT 0,77 phut;
Hop chét 31: MS, tia dién, m/z = 555,3 [M+H], RT 0,70 phat.

Cac hop chit sau ddy tir Bang 1 duoc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bang cach sir dung phenol, 2-8, bromua, 5-34, va cac vit li¢u khoi dau thich

hop khéc va cac diéu kién tinh ché thich hop:
Hop chit 105: MS, tia dién, m/z = 555,4 [M+H], RT 0,72 phut

Dung giai: Chirapak AD-H, 20x250mm; MeOH dén 30mg/mL, 35% EtOH (1% DEA)

trong heptan trong 18 phut, nhiét dd mdi truong va thu gom ¢ 290nm;
Hop chét 106: MS, tia dién, m/z = 555,4 [M+H], RT 0,72 phut

Dung giai: Chirapak AD-H, 20x250mm; MeOH dén 30 mg/mL, 35% EtOH (1% DEA)

trong heptan trong 18 phut, nhiét do mdi truong va thu gom ¢ 290nm;
Hop chit 127: MS, tia dién, m/z = 569,4 [M+H], RT 0,76 phut;
Hop chit 139: MS, tia dién, m/z = 585,4 [M+H], RT 0,74 phut

Dung giai: Chiracel OD-H, 20x250mm; 10%MeOH trong CO> o 55,5g/phut trong 28
phut, 140 Bar, 40°C va thu gom ¢ 254nm;

Hop chit 140: MS, tia dién, m/z = 569,4 [M+H], RT 0,74 phut

Dung giai: Chiracel OD-H, 20x250mm; 10%MeOH trong CO, ¢ 58g/phut trong 30
phut, 120 Bar, 40°C va thu gom ¢ 254 nm;

Hop chit 141: MS, tia dién, m/z = 569,4 [M+H], RT 0,74 phut

Dung giai: Chiracel OD-H, 20x250mm; 10%MeOH trong CO; ¢ 58g/phut trong 30
phut, 120 Bar, 40°C va thu gom ¢ 254nm;
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Hop chit 142: MS, tia dién, m/z = 585,4 [M+H], RT 0,74 phut

Dung giai: Chiracel OD-H, 20x250mm; 10%MeOH trong CO> ¢ 55,5g/phut trong 28
phut, 140Bar (140x10°Pa), 40°C va thu gom 0 254nm;

Hop chit 191: MS, tia dién, m/z = 569,3 [M+H], RT 0,61 phut;
Hop chét 198: MS, tia dién, m/z = 583,3[M+H], RT 0,66 phut (phuong phap B1);

Dung giai: LUX Amylose-2, 21x250mm35% (1:1:1MeOH:EtOH:iPA)+ENH:CO»,
80ml/phut, 110bar (110x10°Pa), 40°C

Hop chit 199: MS, tia dién, m/z = 583,3[M+H], RT 0,66 phit (phuong phap B1).

Dung giai: LUX Amylose-2, 21x250mm35% (1:1:1MeOH:EtOH:iPA)+EtzNH:COz,
80ml/phiit, 110bar (110x10°Pa), 40°C

Céc hop chit sau day tr Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7, bang cach sir dung phenol, 2-8, bromua, 6-39, va cac vt liéu khoi dau thich hop

khac va cac diéu kién tinh ché thich hop:

Hop chit 17: MS, tia dién, m/z = 561,2 [M+H], RT 0,77 phut;
Hop chit 18: MS, tia dién, m/z = 589,3 [M+H], RT 0,73 phut;
Hop chét 19: MS, tia dién, m/z = 589,3 [M+H], RT 0,73 phut;
Hop chét 20: MS, tia dién, m/z = 559,3 [M+H], RT 0.76 phut;
Hop chit 21: MS, tia dién, m/z = 575,3 [M+H], RT 0,83 phut;
Hop chét 22: MS, tia dién, m/z = 575,3 [M+H], RT 0,73 phut.

Cac hop chét sau day tr Bang 1 dugc tao ra theo quy trinh dugc mod ta trong Vi
du 7, bang cach sir dung phenol, 2-9, bromua, 4-19, va cac vét liéu khoi déu thich hop
khac va cac diéu kién tinh ché thich hop:

Hop chit 7: MS, tia dién, m/z = 547,2 [M+H], RT 0,71 phut.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh duge mb ta trong Vi

du 7, bang cach sit dung phenol, 2-10, bromua, 4-19, va cac vat liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chét 9: MS, tia dién, m/z = 581,2 [M+H], RT 0,73 phut;
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Hop chét 83: MS, tia dién, m/z = 609,4 [M+H], RT 0,79 phut.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc mo ta trong Vi
du 7, bang cach sir dung phenol, 2-10, bromua, 4-21, va cac vat li¢u khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 93: MS, tia dién, m/z = 595,3 [M+H], RT 0,80 phut.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7, bang cach sir dung phenol, 2-10, bromua, 5-34, va cac vt liéu khoi ddu thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chét 84: MS, tia dién, m/z = 623,4 [M+H], RT 0,83 phut;

Hop chét 88: MS, tia dién, m/z = 595,3 [M+H], RT 0,80 phut;

Hop chit 107: MS, tia dién, m/z = 607,4 [M+H], RT 0,77 phut;

Dung giai: Chirapak AD-H, 30x250mm; 50%]Isopropanol:Hexan voi 1%
Isopropylamin ¢ 88mL/phut, 100bar (107Pa) CO2, nhi¢t dd méi truong.
Hop chét 108: MS, tia dién, m/z = 607,4 [M+H], RT 0,77 pht.

Dung giai: Chirapak AD-H, 30x250mm; 50%Isopropanol:Hexan voi 1%
Isopropylamin ¢ 88mL/phut, 100bar (10’Pa) CO, nhiét 44 moéi truong.

Cac hop chét sau diy tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7, bang cach st dung phenol, 2-11, bromua, 4-19, va cac vét liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 52: MS, tia dién, m/z = 547,3 [M-H], RT 0,70 phut;
Hop chit 53: MS, tia dién, m/z = 575,3 [M-H], RT 0,71 phut.

Cac hop chit sau day tir Bang 1 duoc tao ra theo quy trinh dugc mé ta trong Vi
du 7, bang cach su dung phenol, 2-12, bromua, 4-19, va cac vat liéu khoi dau thich

hop khéc va cac diéu kién tinh ché thich hop:

Hop chit 63: MS, tia dién, m/z = 559.3 [M+H], RT 0,65 phut.
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Cac hop chit sau day tir Bang 1 duoc tao ra theo quy trinh dugc mo ta trong Vi
du 7, bang cach sir dung phenol, 2-13, bromua, 4-19, va cac vat liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chit 98: MS, tia dién, m/z = 555,4 [M+H], RT 0,76 phi.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7, bang cach sir dung phenol, 2-13, bromua, 5-34, va cac vat liéu khoi diu thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chit 99: MS, tia dién, m/z = 569,4 [M+H], RT 0,79 phut.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bang cach st dung phenol, 2-14, bromua, 5-34, va cac vat liéu khai dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chit 124: MS, tia dién, m/z = 569,4 [M+H], RT 0,71 phut

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 7, bang cach sir dung phenol, 3-15, bromua, 4-19, va cac vt liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chét 6: MS, tia dién, m/z = 541,2 [M+H], RT 0,73 phut;

Hop chét 32: MS, tia dién, m/z = 527,3 [M+H], RT 0,73 pht;

Hop chét 34: MS, tia dién, m/z = 569,3 [M+H], RT 0,71 phi;

Hop chat 35: MS, tia dién, m/z = 555,3 [M+H], RT 0,71 phut;

Hop chit 36: MS, tia dién, m/z = 569,3 [M+H], RT 0,73 phut;

Hop chét 110: MS, tia dién, m/z = 555,4 [M+H], RT 0,75 phut;

Dung giai: ChiralPak AD-H Prep 30% EtOH:CO> & 80 ml/phut, 100bar (107Pa), 25°C
Hop chét 112: MS, tia dién, m/z = 555,4 [M+H], RT 0,75 pht.

Dung giai: ChiralPak AD-H Prep 30% EtOH:CO; ¢ 80 ml/phut, 100bar (107Pa), 25°C

-75-



20866

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7, bing cach str dung phenol, 3-15, bromua, 4-22, va cac vt liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chit 245: MS, tia dién, m/z = 583,1 [M+H], RT 0,62 phut.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc md ta trong Vi
du 7, bing cach st dung phenol, 3-15, bromua, 4-23, va cac vt liéu khdi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chat 131: MS, tia dién, m/z = 585,4 [M+H], RT 1,21 phut (Phuong phap B1);

Cac hop chat sau ddy tir Bang 1 duoc tao ra theo quy trinh duge md ta trong Vi
du 7, bang cach s dung phenol, 3-15, bromua, 4-24, va cac vat liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chét 205: MS, tia dién, m/z = 583,3 [M+H], RT 0,67 phut (Phuong phap B1);
Hop chét 213: MS, tia dién, m/z = 555,3 [M+H], RT 0,67 phut (Phuong phap B1);

Céc hop chét sau day tir Bang 1 duogc tao ra theo quy trinh duge md ta trong Vi
du 7, bing cach sir dung phenol, 3-15, bromua, 5-34, va cac vat liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chit 114: MS, tia dién, m/z = 583,5 [M+H], RT 0,62 pht;
Hop chét 125: MS, tia dién, m/z = 569,4 [M+H], RT 1,25 phit (Phuong phap B2);

Dung giai: LUX 5u Cellulose 2 Prep, 23% MeOH (1% Et2NH) trong CO2 ¢
78ml/phut trong 21 phut, 160Bar (160x10°Pa), 40°C.

Hop chit 126: MS, tia dién, m/z = 569,4 [M+H], RT 1,25 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 2 Prep, 23% MeOH (1% Et2NH) trong CO2 ¢
78ml/phut trong 21 phut, 160Bar (160x10°Pa), 40°C.

Hop chit 128: MS, tia dién, m/z = 583,5 [M+H], RT 1,31 phut (Phuong phap B2);

Dung giai: Chiralcel OD-H, 20x250mm5,8% MeOH (khoang 1% Et2NH) trong CO2 ¢
85g/ phit, 160Bar (160x10°Pa), 40°C.

Hop chét 129: MS, tia dién, m/z = 583,5 [M+H], RT 1,31 phut (Phuwong phap B2);
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Dung giai: Chiralcel OD-H, 20x250mm5,8% MeOH (khoang 1% Et2NH) trong CO2 ¢
85g/phut, 160Bar (160x10°Pa), 40°C.

Cac hop chét sau ddy tr Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bing cach st dung phenol, 3-15, bromua, 4-23, va cac vt liéu khdi dau thich

hop khéc va cac diéu kién tinh ché thich hop:
Hop chit 216: MS, tia dién, m/z = 555,3[M+H], RT 0,64 phut (Phuong phap B1);
Hop chit 247: MS, tia dién, m/z = 557,1[M+H], RT 1,21 phit (Phuong phap B2);

Cac hop chét sau day t Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bang cach st dung phenol, 3-15, bromua, 5-34, va cac vt liéu khai dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chét 146: MS, tia dién, m/z = 597,4 [M+H], RT 0,65 phut (Phuong phap B1);
Hop chét 152: MS, tia dién, m/z = 597,4 [M+H], RT 0,65 phut (Phuong phap B1);

Dung giai: Chiralcel OD-H, 20x250mm5,8% MeOH (khoang 1% Et;NH) trong CO; ¢
85g/phut, 160Bar (160x10°Pa), 40°C;

Hop chat 153: MS, tia dién, m/z = 597,4 [M+H], RT 0,65 phit (Phuong phap B1);

Dung giai: Chiralccl OD-H, 20x250mm5,8% McOH (khoang 1% Et:NH) trong COz ©
85g/phut, 160Bar (160x10°Pa), 40°C;

Hop chit 155: MS, tia dién, m/z = 613.4 [M+H], RT 0,55 phut (Phuong phap B1);
Hop chit 156: MS, tia dién, m/z = 573.4 [M+H], RT 0,43 phut (Phuong phap B1);
Hop chat 163: MS, tia dién, m/z = 625,3 [M+H], RT 0,77 phut;

Hop chét 164: MS, tia dién, m/z = 555,3 [M+H], RT 0,71 phut;

Hop chét 172: MS, tia dién, m/z = 597,3 [M+H], RT 1,31 phit (Phuong phap B2);
Hop chét 179: MS, tia dién, m/z = 613,1 [M+H], RT 0,67 phut (Phuong phap B1);
Hop chit 189: MS, tia dién, m/z = 583,5 [M+H], RT 0,63 phut

Hop chit 193: MS, tia dién, m/z = 583,51 [M+H], RT 0,63 phut

Hop chit 208: MS, tia dién, m/z = 587,3 [M+H], RT 1,48 phut (Phuong phap B2);
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Hop chit 236: MS, tia dién, m/z = 597,3 [M+H], RT 1,54 phit (Phuong phap A2);
Dung giai: LUX 5u Cellulose 1 Prep 7% EtOH:Heptan ¢ 10ml/phut
Hop chit 238: MS, tia dién, m/z = 569,2 [M+H], RT 0,60 phut;

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc mé ta trong Vi
du 7a, bing cach sir dung phenol, 3-17, bromua, 5-34, va cac vat liéu khoi déu thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 135: MS, tia dién, m/z = 611,5 [M+H], RT 0,86 phut;
Hop chit 136: MS, tia dién, m/z = 611,5 [M+H], RT 0,83 phut;
Hop chit 137: MS, tia dién, m/z = 597,5 [M+H], RT 0,84 phut;

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bang cach st dung phenol, 3-18, bromua, 5-34, va cac vat liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 148: MS, tia dién, m/z = 609,4 [M+H]|, RT 0,81 phut;

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bang cach str dung phenol, 3-19, bromua, 5-34, va cac vat liéu khoi dau thich
hop khac va céac diéu kién tinh ché thich hop:

Hop chit 133: MS, tia dién, m/z = 597,5 [M+H], RT 0,81 phi.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc mé ta trong Vi
du 7a, bang cach st dung phenol, 3-20, bromua, 5-34, va cac vét liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 134: MS, tia dién, m/z = 611,5 [M+H], RT 0,85 phut;

Cac hop chét sau ddy tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bing cach st dung phenol, 3-21, bromua, 5-34, va cac vit liéu khoi ddu thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chit 149: MS, tia dién, m/z = 613,3 [M+H], RT 0,74 phut;
Hop chét 150: MS, tia dién, m/z = 599,5 [M+H], RT 0,72 phut;

Hop chét 151: MS, tia dién, m/z = 613,3 [M+H], RT 0,74 phut;
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Céc hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bing cach sir dung phenol, 3-22, bromua, 4-19, va cac vét li¢u khoi déu thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 183: MS, tia dién, m/z = 573,1 [M+H], RT 0,53 phat.

Céc hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bing cach st dung phenol, 3-22, bromua, 5-34, va cac vat liéu khoi déu thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chat 182: MS, tia dién, m/z = 585,9 [M+H], RT 0,55 phut.

Cac hop chét sau ddy tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bing cach s dung phenol, 3-22, bromua, 4-19, va cac vat liéu khai dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chat 181: MS, tia dién, m/z = 570,7 [M+H], RT 0,61 phut.

Cac hop chét sau dy tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bing cach sir dung phenol, 3-22, bromua, 5-34, va cac vat li¢u khai dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 180: MS, tia dién, m/z = 583,7 [M+H], RT 0,64 phut.

Céc hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bing cach st dung phenol, 3-22, bromua, 4-19, va cac vat liéu khdi ddu thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 209: MS, tia dién, m/z = 541,4 [M+H], RT 0,52 phat.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bang cach sir dung phenol, 3-22, bromua, 5-34, va cac vt li¢u khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 224: MS, tia dién, m/z = 556,7 [M+H], RT 0,52 phut.

Vi du 8: diéu ché axit 5-etoxy-1-(6-{2-[2-(2-flo-1-metyl-etyl)-1,2,3,4-tetrahydro-
isoquinolin-6-ylmetoxy]-3-metyl-phenyl}-pyridin-2-yl)-1H-pyrazol-4-carboxylic
(49)
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o)
0 OH

OH 7
A\ N. 0
THF, LiOH, MeOH, H,0 N. o Na(CN)BH; MeOH, AcOH N \\
N

Hoa tan amin, 8-42 (2,94g, 5,74mmol) trong metanol (20mL), THF (20mL) va
nude (10mL). Thém LiOH (0,971g, 40,60mmol) vao dung dich nay va gia nhiét hon
hop & 50°C trong 2 gid. Lam mat phan ng dén nhi¢t do trong phong va ¢d dic trong
chan khéong. Tinh ché san phim thé bang séc ky cot pha nguoc trén C18 (st dung dung
méi gradient tir 5 dén 95% MeCN/H0 + 0,1% TFA) dé thu duoc 60 (2,94g). MS, tia
dién, m/z = 485,1 [M+H], RT 0,68 phut).

Gom axit amin 60 (78,0mg, 0,15mmol) bang sang phéan tir 4A (20mg), 1-flo-
propan-2-on (100uL), AcOH (25,0pL), va Na(CN)BH; (29,2mg, 0,44mmol) trong
MeOH (4mL). Khudy hén hop & nhiét d trong phong trong 30 phut va sau do gia
nhiét dén 50°C trong 12 gio. Sau dé, cd dac trong Ny, nghién bing 1:1 MeOH/DMSO,
loc qua dém 6ng tiém 0,45micron va tinh ché phén loc béng viéc tach rira gradient (tur
10 dén 100% MeCN/nudc + 0,1% HCO2H) trén Gilson RP-HPLC. C6 dic trong chén
khong dé thu dugc hop chit néu o tiéu dé 49 (70,0mg). MS, tia dién, m/z = 5453
[M+H], RT 0,72 phut.

Cac hop chat sau day tir Bang 1 dugc tao ra theo quy trinh dugc moé ta trong Vi
du 8, biang cach st dung cac vat liéu khoi dAu thich hop va diéu kién tinh ché thich

hop:

Hop chit 64: MS, tia dién, m/z = 583,4 [M+H], RT 0,70 phut;
Hop chit 65: MS, tia dién, m/z = 597,4 [M+H], RT 0,75 phut;
Hop chit 66: MS, tia dién, m/z = 597,4 [M+H], RT 0,72 phut;
Hop chét 67: MS, tia dién, m/z = 625,5 [M+H], RT 0,78 phut;

Hop chét 68: MS, tia dién, m/z = 569,4 [M+H], RT 0,68 phut;
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Hop chét 69: MS, tia dién, m/z = 583,4 [M+H], RT 0,70 phut;
Hop chit 70: MS, tia dién, m/z = 605,4 [M+H], RT 0,71 phut;
Hop chét 71: MS, tia dién, m/z = 569,4 [M+H], RT 0,71 phit;
Hop chat 76: MS, tia dién, m/z = 597,4 [M+H], RT 0,79 phut;
Hop chit 77: MS, tia dién, m/z = 569,4 [M+H], RT 0,69 phut;
Hop chit 78: MS, tia dién, m/z = 583.4 [M+H], RT 0,71 phut;
Hop chét 79: MS, tia dién, m/z = 597,4 [M+H], RT 0,75 pht;
Hop chat 80: MS, tia dién, m/z = 611,4 [M+H], RT 0,74 phit;
Hop chét 94: MS, tia dién, m/z = 587,4 [M+H], RT 0,80 phiit;
Hop chét 95: MS, tia dién, m/z = 597,4 [M+H], RT 0,82 phit.

Cac hop chit sau day tir Bang 1 duoc tao ra theo quy trinh duge mo ta trong Vi
du 8, bang cach st dung phenol, 3-16, bromua, 4-19, va cac vat liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chit 50: MS, tia dién, m/z = 505,2 [M+H], RT 0,66 phut;

Hop chét 51: MS, tia dién, m/z = 561,3 [M+H], RT 0,70 phit;

Hop chit 54: MS, tia dién, m/z = 589,3 [M+H], RT 0,72 phut;

Hop chét 55: MS, tia dién, m/z = 575,2 [M+H], RT 0,71 phut;

Hop chét 56: MS, tia dién, m/z = 563,3 [M+H], RT 0,74 phut;

Hop chit 57: MS, tia dién, m/z = 623,3 [M+H], RT 0,80 phut;

Hop chit 58; MS, .tia dién, m/z = 563,2 [M+H], RT 0,76 phut.

Vi du9: Diéu ché hop chét trung gian 3,3-diflo-xyclobutan carbaldehyt (9-44)

OH Dess-Martin =0
F T F
DCM

F F
9-43 9-44
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Thém Dess-Martin periodinan (2,6g, 6,Immol) vao hdn hop gdm 3,3-
difloxyclobutylmetanol, 9-43, (0,5g, 4,0mmol) va NaHCOs (1,4g, 16,0mmol) trong
diclometan (10mL) & nhiét do trong phong. Khudy blin nhao thu dugc trong bong t6i
trong 15 14n sau do rot vao dung dich chira nudc NaHCO3 bao hoa. Loc hdn hgp thu
duoc qua thuy tinh ky nudc bing diclometan du. Rira phan loc hitu co bing nudc
Na2S20s bio hoa va sau do6 tach bing thuy tinh ky nude khac. Lam kho phin loc qua
MgSOq, va sau d6 loc qua dém dét diatomit bang cach si dung diclometan. Tét ca
nhung khoang 5mL diclometan dugc loai bo bing viéc chung cét dudng ngin & ap
suat khong khi (nhiét d bé 50°C). Lam mat dung dich con lai dén -78°C trong 15 phut
dé 1am két tha chit rén periodinan con lai. Loai bo dung moi bing dng thudc tiém va
chuyén qua thiét bi loc Millipore 0,45micron. Phan loc chira san phim tho aldehyt 9-
44 (khoang 0,1M trong diclometan) dugc sir dung ma khong can tinh ché hodc co dic

thém.

Vi du 10: Piéu ché axit 1-(6-{2-[2-(3,3-diflo-xyclobutylmetyl)-1,2,3,4-tetrahydro-
isoquinolin-6-ylmetoxy]-3-metyl-phenyl}-pyridin-2-yl)-5-isopropoxy-1H-pyrazol-
4-carboxylic (4)
o, 0
o) 1. Na(CN)BH, OH
//_Q\ MeOH, AcOH //_g
N. 0 N. Q

N 7DAO N
P N)\ FF . )\
“~ 9-44
_-

o 2. THF, LIOH o

MeOH HO

7-41 4

Gom amin 7-41 (56,0mg, 0,1 lmmol) bang sang phan tr 4A (20mg), 3,3-diflo-
xyclobutancarboxaldehyt, 9-44, (100pL, 0,21mmol), AcOH (20uL), va Na(CN)BHj3
(20,01mg, 0,32mmol) trong MeOH (2,0mL). Khu4y hdn hop & nhiét do trong phong
trong 30 phit va sau do gia nhiét dén 50°C trong 12 gio. Pha lodng hdn hop bang THF
(1,0mL) va nude (1,0mL). Thém LiOH (14,68mg, 0,64mmol) vao hon hop nay va gia
nhiét phan ng dén 50°C trong 2 gio. Sau d6, c6 dac trong Na, nghién bing 1:1
MeOH/DMSO, loc qua dung cu lgc éng tiém 0,45micron va tinh ché phan loc bang

-82-



20866

viéc tach rira gradient (tir 10 dén 100% MeCN/nudce + 0,1% HCO2H) trén Gilson RP-
HPLC. C6 dic trong chan khong dé thu duoc hop chit néu ¢ tiéu dé 4 (40,0mg). MS,
tia dién, m/z = 603,4 [M+H], RT 0,78 phut.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc md ta trong Vi
du 10, bang cach st dung amin thich hop, cac vat liéu khoi dau thich hop khac va cac

diéu kién tinh ché thich hop:

Hop chit 26: MS, tia dién, m/z = 575,3 [M+H], RT 0,73 phut;
Hop chét 29: MS, tia dién, m/z = 589,3 [M+H], RT 0,77 pht;
Hop chit 82: MS, tia dién, m/z = 561,3 [M+H], RT 0,82 phut;
Hop chit 96: MS, tia dién, m/z = 589,4 [M+H], RT 0,96 phut.

Viduy 11: Piéu ché hop chit trung gian 2,2-diflo-xyclopropan carbaldehyt (10-46)

F F
v H EDCI | DIBAL-H v
HO# + \ON\ —_— \O‘N —_— OQA
HCI DIPEA, DCM 0 DCM
0
11-45 11-46 11-47

Thém EDCI (1,4g, 7,1mmol) vao hén hop g@)m N,O-dimetylamin hydroclorua
(600mg, 6,2mmol) va axit 2,2-difloxyclopropan carboxylic, 11-45, (580mg, 4,8mmol)
trong diclometan (15mL) ¢ nhiét d trong phong. Thém N,N-Diisopropyletylamin
(3,3mL, 19,0mmol) vao va khudy hdn hop trong 3 gi¢. Thém dung dich chira IN HCI
vao, tiép theo khudy manh trong 10 phiit. Tach pha hiru co béng cach sir dung thuy
tinh ky nuée va ap dung mét cach truc tiép vao 10g miu SiO,. Tinh ché vat lidu thd
trén vo 50g HP-Sil SNAP (Biotage) tach rira bing 9:1 diclometan/MeOH. Loai bo
dung méi ra khoi san pham chira cac phan doan qua viéc chung cat duong ngan & ap

sudt khong khi (nhiét do bé bang 70°C) dé thu dugc 11-46 (605mg).

Xu ly nho giot dung dich chira 11-46, (605mg, 3,66mmol) trong diclometan o -
78°C bang DIBAL-H (4,2mL, 1,0M trong diclometan) va sau do khudy 2,5 gio o -
78°C. Lam nglng phan tng bing viéc bd sung dung dich mudi Rochelle trong nudc

bdo hoa. Thém thé tich nudc can bing vao va lam am hon hgp dén nhiét do trong
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phong. Khudy manh hdn hop trong 3 gid, tiép theo tach pha hitu co bang thuy tinh ky
nude. Loai bo diclometan bang viée chung cit duong ngin & ap sudt khong khi (nhiét

do6 bé = 62°C) dé thu duoc 11-47 (389mg).

Vi du 12: Diéu ché axit 1-(6-{2-[2-(2,2-diflo-xyclopropylmetyl)-1,2,3,4-tetrahydro-
isoquinolin-6-ylmetoxy|]-3-metyl-phenyl}-pyridin-2-yl)-5-metoxy-1H-pyrazol-4-

O/\ 1. Na(CN)BH, OH
MeOH, AcOH
N/ ) ¢ N/ \
. c< F F ) o

carboxylic (72)

Z N
X ! 11-47 x !
o 2. THF, LiOH
MeOH, H,0 FF ?
HN &/@)
12-48 72

Gom amin 12-48 (90,0mg, 0,18mmol) b@’mg sang phan t 4A (20mg), 2,2-diflo-
xyclopropancarboxaldehyt, 11-47, (60,0mg, 0,54mmol), AcOH (20uL), va
Na(CN)BH3 (34,0mg, 0,54mmol) trong MeOH (4,0mL). Khudy hdn hop ¢ nhiét do
trong phong trong 30 phut va sau do gia nhiét dén 50°C trong 12 gid. Pha loang hén
hop bing THF (1,0mL) va nude (1,0mL). Thém LiOH (33,00mg, 1,43mmol) vao hén
hop nay va gia nhiét phan img dén 50°C trong 2 gi¢. Sau do, cd dic trong Ny, nghién
bing 1:1 MeOH/DMSO, loc qua thiét bj loc 4ng tiém 0,45micron va tinh ché phan loc
bing tach rira gradient (tir 10 dén 100% MeOH/nudc + 0,1% HCO,H) trén Gilson RP-
HPLC. Cb dic trong chan khong dé thu duge hop chét néu & tiéu dé 72 (7,0mg). MS,
tia dién, m/z = 561,3 [M+H], Phuong phap A2, RT 1,59 phut.

Vi du 13: Tinh ché axit 5-metoxy-1-(6-{3-metyl-2-[2-(2,2,2-triflo-etyl)-1,2,3,4-
tetrahydro-isoquinolin-6-ylmetoxy|-phenyl}-pyridin-2-yl)-1H-pyrazol-4-
carboxylic (11)
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0 (0]
oL OH
7 B
F
a . Fy_\ oF 1. DIPEA, MeCN 7N
~ F o-§—’( —_— x
o F 2. THF, LiOH
o MeOH, H,0 0
13-49 F C@)
F
HN F*/N
12-48 H

Thém 2,2,2-Trifloetyl triflat, 13-49, (36,0ul, 0,23mmol) vao hdn hop gém hop
chét trung gian 12-48 (106,0mg, 0,21mmol) va N,N-diisopropyletylamin (190uL,
1,10mmol) trong MeCN (5,0mL). Gia nhiét hdn hgp dén 45°C trong 4 gi¢ va sau do co
dic trong chan khong. Hoa tan lai phan con lai trong SmL THF/MeOH/nudc (2:2:1) va
xUr 1y bing LiOH (25,0mg, 1,10mmol). Sau d6, gia nhiét hdn hop dén 50°C trong 2 gic
truée khi loai bo dung moi trong chan khéng. Tinh ché phén thd con lai bang viée tach
rira gradient trén vo 30g KP-C18 SNAP (Biotage) bang cach sur dung gradient tir 5 dén
95% MeCN/nude + 0,1% TFA dé thu duoc hop chit néu & tiéu dé 11 (103mg). MS, tia
dién, m/z = 553,2 [M+H], Phuong phap A2, RT 1,13 phut.

Vi du 14: Piéu ché hop chit trung gian 1-metyl-5-oxo-pyrrolidin-3-carbaldehyt
(14-51)

. o\\I/OH
0
PS
AN (@) \
%N\}\/OH (PS-IBX) J‘\}\,/o
0 —_— (o]
14-50 14-51

Gom rugu 14-50 (0,20g, 1,55mmol) bing nhua IBX dugc gin két polystyren
(5,81¢) trong diclometan (20,0mL) trong lo nhd boc kin 40mL va quay két thac trong
20 gid. Loc bo hdn hop phan ung ra khoi nhya va rira nhya vai lan [thir nhét bing
diclometan (10mL), tiép theo bang 1:1 diclometan/MeOH (20mL), mét 1an nita bing
1:1 diclometan/MeOH (20mL), va cubi cing bing diclometan (10mL)]. C6 dic phin
loc gom lai trong dong Na dé thu duoc hdn hop gdm 14-50 va san phdm mong mudn

14-51.
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Vi du 15: Diéu ché axit 5-etoxy-1-(6-{3-metyl-2-[2-(1-metyl-5-oxo-pyrrolidin-3-
ylmetyl)-1,2,3,4-tetrahydro-isoquinolin-6-ylmetoxy]-phenyl}-pyridin-2-yl)-1H-
pyrazol-4-carboxylic (97)

0 (0]

q
N Na(CN)BH, MeOH, AcOH N
0 : OK

L

60 97

Gom axit amin 60 (40,0mg, 0,07mmol) bang sang phan tir 4A (20mg), 14-51
(51,0mg, 0,200mmol), AcOH (15,0uL), va Na(CN)BHs (13,2mg, 0,20mmol) trong
MeOH (2,0mL). Khudy hdn hop & nhiét do trong phong trong 30 phut va sau do gia
nhiét dén 50°C trong 12 gio. Tinh ché san phém thd bang sic ky cdt pha ngugc trén
C18 (su dung gradient dung mdi tr S dén 95% MeCN/H20 + 0,1% TFA) dé thu dugc
hop chit néu ¢ tiéu dé 97 (27,0mg). MS, tia dién, m/z = 596,4 [M+H], RT 0,80 phit.

Vi du 16: Diéu ché axit 5-etoxy-1-(6-{3-metyl-2-[2-(tetrahydro-furan-2-ylmetyl)-
1,2,3,4-tetrahydro-isoquinolin-6-ylmetoxy]-phenyl}-pyridin-2-yl)-1H-pyrazol-4-
carboxylic (101)

DIPEA, DMF

a0y

8-42 16-52 101

Thém 2-bromometyltetrahydrofuran (8,0mg, 0,05mmol) vao hdn hop gdm amin
8-42 (100,0mg, 0,20mmol) va N,N-diisopropyletylamin (0,10mL, 0,59mmol) trong
DMF (1,00mL) trong DMF (0,06mL). Chiéu xa hdn hop ¢ 100°C trong 10 phut va lam

mat dén nhiét do trong phong. Thém bromua du (76,0mg) vao va chiéu xa phan lng
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nhiéu l4n va sau d6 khudy & nhiét do trong phong trong 24 gio. Loc hon hgp phan tng
va tinh ché phin loc bing HPLC (s dung gradient dung méi tr 10 dén 95%
MeCN/H,0 + 0,1% axit formic) dé thu dugc 16-52 (6,0mg).

Pha loang 16-52 (6,0mg) bang THF (1,0mL), nuée (1,0mL) va MeOH (1,0mL).
Thém LiOH (5,0mg) vao hdn hop nay va gia nhiét phan ng dén 50°C trong 2 gid.
Lam mat hdn hop phan (g dén nhiét d9 trong phong, axit hoa bang 4N HCl trong 1,4-
dioxan va loc. Tinh ché phén loc bang HPLC (str dung gradient dung méi tr 10 dén
95% MeCN/H20 + 0,1% axit formic) dé thu dugc hop chét néu ¢ tiéu dé 101 (1,0mg).
MS, tia dién, m/z = 569,4 [M+H], RT 0,88 phiit.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 16, bing cach st dung cac vt lidu khoi dau thich hop va cac diu kién tinh ché
thich hop:

Hop chit 138: MS, tia dién, m/z = 639,4 [M+H], RT 1,16 phut;
Hop chit 160: MS, tia dién, m/z = 563,3 [M+H], RT 0,96 phi.

Vi du 17: Piéu ché axit 1-(6-{2-[2-(2-hydroxy-2-metyl-propyl)-1,2,3,4-tetrahydro-
isoquinolin-6-ylmetoxy|-3-metyl-phenyl}-pyridin-2-yl)-5-metoxy-1H-pyrazol-4-

carboxylic (33)
0
ﬁf "
]
N ) o
N N X
Z N OH 1. Cs,CO,, MeCN Z N
o e T §
2. THF, LiOH
MeOH, H,0
o 17-53 2 o
OH
SN
33

12-48

Hoa tan hop chét trung gian 12-48 (90,0mg, 0,18mmol) trong MeCN (5,0mL)
ma thém Cs2CO;s (117,9mg, 0,36mmo) va clorua 17-53 (29,5mg, 0,27mmol) vao. Gia
nhiét hdn hop dén 50°C trong 10 gi¢. Lam mat phan Ung, chiét bing EtOAc, rira bing
nuée mudi, lam kho qua MgSOs, va ¢d dic. Tinh ché vét ligu thu dugc bang tach ria

gradient trén vo 30g KP-C18 SNAP (Biotage) bang cach su dung gradient tr 15 dén
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65% MeCN/nude + 0,1% TFA dé thu dugc hop chit trung gian este. Hoa tan este
trong SmL THF/MeOH/nudc (2:2:1) va xir Iy bang LiOH (25,0mg, 1,10mmol). Sau
do, gia nhiét hdn hop dén 50°C trong 2 gid trude khi loai bo dung mdi trong chan
khong. Tinh ché phan thd con lai bang viéc tach rira gradient trén vo 30g KP-C18
SNAP (Biotage) bang cach sir dung gradient tir 15 dén 65% MeCN/nudc + 0,1% TFA
dé thu dugc hop chit néu ¢ tiéu dé 33 (103,0mg). MS, tia dién, m/z = 543,2 [M+H],
RT 0,68 phut.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc md ta trong Vi
du 17, bing cach sir dung vét liéu khéi dau thich hop va cac diéu kién tinh ché thich

hop:
Hop chét 74: MS, tia dién, m/z = 577,3 [M+H], RT 0,67 phut;
Hop chat 168: MS, tia dién, m/z = 587,3 [M+H]. RT 0,70 phut.

Vi du 18: Piéu ché tert-butyl este (18-10) cua axit 6-Bromometyl-8-triflometyl-
3,4-dihydro-1H-isoquinolin-2-carboxylic
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E A A

18-1 18-2 18-3

SOCl,;
sau do NaCN

| 1) CH,0, HCO,H
2) 48% aq. HBr HO

BH,-THF 3) Boc,O, 4-DMAP, EtN
' e e
FIF °
o K
¢ F
18-4 18-5
Phirc hé axit vinylboronic-
Tf,0 pyridin (Pd(PPhs)s, nuoc
EtsN TfO Na,CO;
NYO
(0]
FIF
MoK
18-6
(0]
| NaBH, Ph,PBr,
_MeOH HO DIPEA BT
P N "
0o O O
FIF FIF
F < <
18-8 18-9 18-10

Hoa tan axit thuong mai 18.1 (5,0g, 22,7mmol) trong THF (30mL) ¢ nhiét d¢

trong phong. Thém nho giot 1M dung dich boran trong THF (34,0mL, 34,0mmol) vao

qua 6ng tiém. Sau do, gia nhiét hdn hop dén 55°C o/n trudce khi lam mat dén nhiét do

trong phong va lam ngimg bing nudc (SmL). Sau khi khudy trong 5 phut, thém 12mL

2N HCI vao va khudy hdn hop 1 gio. Sau do, thém diclometan (50mL) va nudc

(50mL) vao va tach cac pha thu dugc bang thuy tinh ky nudc. Lam kho tiép 1op hitu co

qua NazSO4, sau do loc lai. Co ddc trong chin khong dé thu duoc chit ddu ma duoc

tinh ché bang viéc tach rira gradient (t&r 5 dén 100% EtOAc/heptan) trén vo 100g KP-
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Sil SNAP (Biotage). Co dic cac phan doan san phdm phan phéi hop chét trung gian
18.2 (3,2g)

Thém thionyl clorua (SOCL) (2,3mL, 31,5mmol) vao dung dich chira ruou 18.2
(3,2g, 15,5mmol) trong diclometan (20mL) trong N2 ¢ -10°C. Sau 5 phut, loai bo bé
lam mat va gia nhiét hdn hop dén hdi luu trong 6 giod. Lam mat dung dich thu duoc
dén nhiét do trong phong va cd dic trong chéan khong. Sau do, tao dbng soi bang PhMe
(2 x 10mL) va sau do hoa tan trong DMF (20mL). Thém chit rin NaCN (840mg,
17,1mmol) vao va gia nhiét hdn hop dén 45°C o/n. Khi lam mat dén nhiét do trong
phong, pha lodng hdn hop bing nudc (25mL), nudc mubi (25mL), va EtOAc (50mL).
Tach cac 16p va lam kho phan hiru co qua NaxSOs, loc va c¢d dic trong chén khong.
Tinh ché san phdm thd bang viéc tach rira gradient (tir 5 dén 100% EtOAc/heptan) trén
v6 100g KP-Sil SNAP (Biotage). Co dic cac phan doan san phém trong chén khong dé
thu dugc 18-3 (3,0g).

Thém nho giot 1M dung dich boran trong THF (35mL, 35mmol) qua 6ng tiém
vao dung dich chira 18-3 (3,0g, 13,9mmol) trong THF (25mL) ¢ nhiét do trong phong.
Sau d0, gia nhiét hdn hop dén 55°C o/n trude khi lam mat dén nhiét do trong phong va
lam ngimng bing nudc (SmL). Sau 5 phit khudy, thém HCI (8mL) duoc cb dac vao va
tiép tuc khudy trong 1 gio. Sau do, pha lodng hdn hop bdng nudc (20mL), va xir ly
bing NaOH dang rin cho dén khi ¢ tinh kiém. Thém diclometan (50mL) va nudc
mubi (25mL) vao sau do tach cac 10p bang thuy tinh ky nudc. Tinh ché amin thd bang
viéc tach rira gradient (tir 5 dén 95% MeCN/nudce + 0,1% TFA) trén vo 120g KP-C18
SNAP (Biotage). Phin c6 dic cua cac phan doan trong chan khong thu dugc hop cht
trung gian mudi TFA (2,93g) ma dugc hoa tan trong HCO>H (30mL) va xu ly bang
37% nudc HCHO (0,66mL, 8,8mmol). Khuéy hdn hop & 50°C o/n, sau do cb dic trong
chan khong dé thu dugc chit rdn thd ma dugc hoa tan ngay trong 48% nudc HBr
(25mL). Gia nhiét dung dich nay dén 100°C o/n, sau d6 co dic trong chan khéng. Tao
ddng sbi vét lidu thd bang PhMe (3 x 15mL), sau do tao bun trong diclometan (50mL)
va DMF (10mL). Thém Et:N (1,9mL, 0,82mmol) va it tinh thé 4-DMAP vao. Thém
BocO (2,0g, 9,1mmol) vao trong mot phéan va khudy hdn hop ¢ nhiét do trong phong
o/n. Thém dung dich NH4Cl bao hoa (50mL) vao va tach cac lop bang thuy tinh ky

nude. Co diac phan hitu co trong chén khong dé thu duoc phin con lai thé ma dugc
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tinh ché bang viéc tach rira gradient (tr 5 dén 100% EtOAc/heptan) trén vo 100g KP-
Sil SNAP (Biotage). C6 dac cac phin doan san phém thu dugc 18-5 (540mg).

Thém T£,0 (0,27mL, 1,6mmol) qua éng tiém vao hdn hop gdm 18-5 (540mg,
1,46mmol), Et;N (0,31mL, 2,2mmol) va 4-DMAP (18mg, 0,15mmol) trong
diclometan (25ml) dugce lam mat dén 0°C. Khudy hén hop kém lam 4m dén nhiét do
trong phong o/n, va sau do lam nging bing NaHCO3 bio hoa (30mL). Tach cac 16p
thu duoc bang thuy tinh ky nudce va c6 dic phén hitu co trong Na. Tinh ché phan con
lai tho biang viéc tach rira gradient (tr 5 dén 30% EtOAc/heptan) trén vo S0g HP-Sil
SNAP (Biotage). Co dic chira cac phan doan san phdm trong chén khong thu dugc 18-
6 (460mg).

Gom triflat 18-6 (460mg, 1,02mmol) bang phirc hé axit vinylboronic-pyridin
(250mg, 1,04mmol) va Pd(PPh3)4 (60mg, 0,05mmol) trong hén hop gdm DME (9mL)
va 2M dung dich nudc Na,CO;. Chiéu xa hdn hop trong vi song Biotage & 120°C
trong 40 phat. Khi lam mat, sau d6 c¢6 dic hdn hop trong N», va chét rin thd va nghién
bing diclometan. Sau do, tinh ché phén loc diclometan bang viéc tach rira gradient (tir
5 dén 80% EtOAc/heptan) bang cach sir dung vo 50g HP-Sil SNAP (Biotage). Cac
phén doan san phém dugc ¢ déc trong chan khong dé thu duoc 18-7 (275mg).

Gom styren 18-7 (275mg, 0,84mmol) va NalO4 (630mg, 2,95mmol) trong hén
hop gébm THF (12mL) va nude (3mL) & nhiét do trong phong. Thém OsOs (0,13mL,
0,017mmol, 4% trong lugng trong H>0) qua éng thude tiém va khudy manh bun thu
dugc o/n ¢ nhiét d trong phong. Sau do, loc bun qua thuy tinh va c¢6 dic trong chan
khéng. Hoa tan phan con lai trong diclometan (20mL), va rua bang dung dich nudc
thiosulfat bdo hoa (25mL). Sau do, tach cac 10p bang thuy tinh ky nuoc va phén hiru
co duge cd dic trong chan khong. Tinh ché phan con lai thd bang viéc tach rua
gradient (tr 5 dén 60% EtOAc/heptan) trén vo 25g HP-Sil SNAP (Biotage) thu dugc
18-8 (228mg).

Hoa tan aldehyt 18-8 (225mg, 0,683mmol) trong THF (SmL) va sau do MeOH
(5mL). Thém NaBHj4 rin (40mg, 1,1mmol) vao va khudy hdn hgp & nhiét do trong
phong trong 20 phat. Thém nudc NH4Cl bdo hoa (khoang 50mL) vao va khudy hdn
hop trong 15 phut. Thém EtOAc (100ml) va nude mudi (100mL) vao, sau do tach cac
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16p. Lam kho phén hitu co qua Na»SOu, loc va ¢ dac trong chan khong. Tinh ché san
phim tho bing viéc tach rira gradient (tir 5 dén 100% EtOAc/heptan) trén vo 50g HP-
Sil SNAP (Biotage). Co dic cac phan doan san pham trong chan khong thu duoc 18-9
(225mg).

Thém PhsPBr; rin (450mg, 1,02mmol) vao hdn hop goém 18-9 (225meg,
0,68mmol) va DIPEA (0,21mL, 1,2mmol) trong diclometan ¢ 0°C. Khudy hén hop
trong 1 gid va sau d6 ¢ dic trong chan khong. Tinh ché bromua thd bang viée tach
rira gradient (tir 5 dén 40% EtOAc/heptan) trén v6 25g HP-SII SNAP (Biotage) dé thu
duoc 18-10 (248mg).

Tuong ty, cac bromua sau ddy dugc tao ra tir cac vat liéu khéi dau thich hop

nhu duge mo ta trong Vi du 18:

BrAQO
N 0
18-11 I f
F
e
18-12 N\go
<
FUF
18-13 BrAéO
= N O
T

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bing cach st dung phenol, 2-8, bromua, 18-10, va cac vt liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chit 158: MS, tia dién, m/z = 623,3 [M+H], RT 1,34 phat (Phuong phap B2).
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Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bang cach st dung phenol, 3-15, bromua, 18-10, va cac vét liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chét 157: MS, tia dién, m/z = 637,3 [M+H], RT 0,67 phut (Phuong phap B2).

Cac hop chit sau ddy tr Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 7a, bing cach sir dung phenol, 2-8, bromua, 18-11, va cac vét liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chét 201: MS, tia dién, m/z = 573,3 [M+H], RT 1,14 phut (Phwong phap B2);
Hop chét 202: MS, tia dién, m/z = 589,3 [M+H], RT 1,14 phut (Phuong phap B2);
Hop chét 229: MS, tia dién, m/z = 587,3 [M+H], RT 1,46 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 3 Prep14% (1:1:1 MeOH:EtOH:iPA):COz, 40°C, 110bar
(110x10°Pa), 80ml/phut

Hop chét 230: MS, tia dién, m/z = 559,3 [M+H], RT 1,46 phut (Phuong phap B2).

Dung giai: LUX 5u Cellulose 3 Prep14% (1:1:1 MeOH:EtOH:iPA):COz, 40°C, 110bar
(110x10°Pa), 80ml/phit

Hop chét 253: MS, tia dién, m/z = 559,4 [M+H], RT 1,20 phut (Phuong phap A2)
(Med Polar Long).

Hop chét 254: MS, tia dién, m/z = 559,3 [M+H], RT 1,20 phut (Phuong phap A2)
(Med Polar Long).

Céc hop chit sau day tir Bang 1 duoc tao ra theo quy trinh duge md ta trong Vi
du 7a, bang cach st dung phenol, 2-8, bromua, 18-12, va cac vat liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chét 177: MS, tia dién, m/z = 545,2 [M+H], RT 0,68 phut (Phuong phap B1);
Hop chédt 187: MS, tia dién, m/z = 575,3 [M+H], RT 1,13 phat (Phuong phap B2);
Hop chét 231: MS, tia dién, m/z = 589,3 [M+H], RT 1,26 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 4 Prep 20% 1:1:1 MeOH:EtOH:iPA (0,1% Et;NH):CO»
& 75 ml/phiit, 130bar (130x10°Pa), 40°C
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Hop chéit 234: MS, tia dién, m/z = 589,3 [M+H], RT 1,26 phat (Phuong phap B2);
Dung giai: LUX 5u Cellulose 4 Prep 20% 1:1:1 MeOH:EtOH:iPA (0,1% Et2NH):CO>
o 75ml/phit, 130bar (130x10°Pa), 40°C

Hop chit 251: MS, tia dién, m/z = 559,4 [M+H], RT 1,18 phut (Phuong phap A2)
(Med Polar Long).

Dung giai: ChiralPak AD-HPrep 45% 3:1 hexan:EtOH (1% iPrNH2):CO2 ¢ 80ml/phut,
100bar (107Pa), 25°C

Hop chét 252: MS, tia dién, m/z = 559,3 [M+H], RT 1,18 phat (Phuong phap A2)
(Med Polar Long).

Dung giai: ChiralPak AD-HPrep 45% 3:1 hexan:EtOH (1% iPrNH,):CO; ¢ 80ml/phiit,
100bar (107Pa), 25°C

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bang cach str dung phenol, 2-8, bromua, 18-13, va cac vat liéu khoi du thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 166: MS, tia dién, m/z = 623,3 [M+H], RT 1,30 phut (Phuong phap B2).

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 7a, bang cach st dung phenol, 3-15, bromua, 18-12, va cac vt liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 159: MS, tia dién, m/z = 587,3 [M+H], RT 0,61 phit (Phwong phap B1).

Céc hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bang cach st dung phenol, 3-15, bromua, 18-13, va cac vat li¢u khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 165: MS, tia dién, m/z = 637,3 [M+H], RT 1,42 phut (Phuong phap B2).
Vi du 19: Piéu ché hop chit trung gian tert-butyl este (19-14) cua axit 7-
Hydroxymetyl-6-metyl-1,2,4,5-tetrahydro-benzo[d]azepin-3-carboxylic
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LAH, THF MeO ,
Meo\©/COZH e \©/\OH SOCI2, DCM Meo\©ﬂcl
Nhiét d6 trong phong. 5 Nhiét do trong phong, 4

gio gio
191 19-2 19-3

MeO 1. (COCI)2, DMF
NaCN, DMF MeO cN _ KOH, EtOH © CoH DCM.rt.2h
—_— ——— —_—
5i i 2 Et3N, DCM, rt, 4 h

Nhiét do trong phong, Hoi luu, 5 gio

A oM
12 gio 19.5 HZN/Y €

19-4 OMe
MeO °
AcOH HCl Pd/C, H2 50psi € " BMS, Toluene
r Nhiét dg trong AcOH. nhiét do trong Hoi luu. 3 git
MeO OMe  phong. qua dém phong. 16 gio 19-8
e0 _ 4swHer | Boc,0, TEA HO T£,0, Py., DCM
NH NH ————————— N-Boc — >
110°C 4 gioy DCM, nt‘liét dé . -50°C-nhiét d6
trong phong, 3 gio trong phong, 2 gi¢
19-10 19-11
TfO Pd(OAc)2, dppp, CO EtO,C LAH, THF HO N-Boc
N-Boc - N-Boc ——
EtOH, 80°C, 12 h -40°C, 2h
19-13 19-14

19-12

Thém dung dich chira hop chat 19-1(100g, 0,465mol) trong THF(800,000ml)
vao hdn hop gdbm LAH (166g, 1,395mol) trong THF khan (200ml) & 0°C. Khudy hén
hop & nhiét do trong phong trong 0,5 gio, sau do tao hdi luu trong 1 gio. TLC thé hién
phan g da hoan toan. Thém tu tr dung dich nudc bao hoa NH4C1(200ml) vao hén
hop nay. Sau do, thém EtOAc va Na;SOq vao. Khuéy hdn hop trong 1 gio va sau do
loc va rira bang PE dé thu duoc hop chét 19-2.

Thém SOCl (562,980g, 4,731mol) vao dung dich chia hop chat 19-
2(360,000g, 2,365mol) trong diclometan (3000,000ml) & -10°C. Sau do, tao hdi luu
hdn hop phan (mg trong 4 gi¢. C6 dac hdn hop dé thu dugc hop chat thé 19-3 ma dugc

st dung mot cach tryc tiép trong budc tiép theo.
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Khudy hdn hop gdm hgp chit 19-3 (334,000g, 1,957mol) va NaCN (168,096g,
2,290mol) trong DMF (1000,000ml) o nhiét d6 trong phong qua dém. Chiét hén hop
bang EtOAc va H,O. Lam khé 16p hiru co va ¢d dic, va tinh ché bang sic ky trén
silicagel (PE: EA = 50:1) dé thu dwoc hop chit 19-4 1a chat ddu mau vang.

Gia nhiét hdn hop gdm hop chit 19-4 (1608,000g, 9,975mol), KOH
(1117,221g, 19,950mol) trong EtOH (15000,000ml) dén hi luu trong S gior. TLC thé
hién phan tng da két thic. Loai bo dung mdi dudi ap suit giam. Piéu chinh phin con
lai dén do pH = 1. Loc hdn hop va lam kho banh loc dé thu duogc hop chét 19-5.

Thém hop chit 19-5 (737,000g, 4,090mol) vao dung dich dugc khudy chira
(COCI); (8,180mol) va DMF (70,000ml) trong diclometan (7370,000ml) trong khi No,
tiép theo khudy trong 2 gio. TLC thé hién phan mg da két thic. Sau d6, lam bay hoi
hén hop. Thém phan con lai vao dung dich dugc khuly chira 2,2-dimetoxyetyl-1-amin
(429,996g, 4,090mol) va EtsN (454,388g, 4,499mol) trong diclometan (1000ml) ¢
nhiét do trong phong trong 2 gio. TLC thé hién phan (ng da két thuc. Lam bay hoi hon
hop va tinh ché phin con lai bang cot dé thu dugc hop chét 19-6.

Khudy dung dich chia hgp chét 19-6 (1053g, 3,939mol) trong AcOH (2L) va
HCI (2L) ¢ nhiét do trong phong trong 16 gio. TLC thé hién phan {mg di két thic.
Lam bay hoi hén hop. Két tinh phan con lai, rua bing H>O va EtOH, va sau d6 loc

chét rin va lam kho dé thu duoc hop chat 19-7.

Khudy hdn hop gdbm Pd/C (4g) va hop chit 19-7 (40,000g, 0,197mol) trong
AcOH (2L) & nhiét do trong phong trong H» trong 16 gio. LCMS thé hién phan ung da
két thiic. Loc hdn hop, 1am bay hoi va két tinh phan con lai bang EtOH. Loc chét rin
va lam kho dé thu duoc hop chét 19-8.

Thém BMS (127,000ml, 1,267mol) tu tir trong khi N2 vao dung dich dugc
khudy chira hop chét 19-8 (130,000g, 0,633mol) trong THF (1300,000ml), trong khi
nhiét d6 duoc duy tri dudi -5°C, tiép theo khudy trong 16 gio. LCMS thé hién phan
{ng da két thic. Lam nglng phan tng bang HCI duoc ¢d ddc va sau do tao héi Iuu hon
hop trong 2 gio. Lam bay hoi dung méi va tach phin con lai bang diclometan va HzO.
Diéu chinh pha trong nudc dén do pH=9 va loc chit rén va lam kho dé thu dugc hop

chét 19-9,
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Khudy dung dich chira hop chit 19-9 (220,000g, 1,150mol) trong 48% nudc
HBr (1800,00ml) & 110°C trong 4 gid trong khi Na. LCMS thé hién phan (mg da két
thuc. Lam bay hoi hdn hop dé thu dugc hop chit tho 19-10.

Khudy hdn hop gdm hop chat 19-10 (267,000g, 1,506mol), Boc2O (492,595,
2,260mol) va TEA (380,368g, 3,766mol) trong diclometan (2670,000ml) o nhiét do
trong phong trong 2 gio. Kiém tra phan {ng bang TLC. Khi hop chét 19-10 duoc tiéu
thy, c6 ddc hdn hop phan ng dudi ap suit giam va tinh ché phén con lai bing sac ky

cot dé thu dugc hop chat 19-11.

Khudy hén hop gdém hop chédt 19-11 (267,000, 0,963mol) va THO (271,468,
0,963mol) trong (2670,000ml) & nhiét dd trong phong trong 2 gi¢ trong khi Na. TLC
thé hién phan ing da két thic. C6 dic hdn hop phan (g duéi ap suét giam va tinh ché

phan con lai bang cot dé thu duoc hop chit 19-12.

Khudy hdn hop gdm hop chit 19-12 (20,000g, 0,049mol), dppp (2,000g),
Pd(OAc), (2,000g) va TEA (9,868g, 0,098mol) trong EtOH (400,000ml) o 80°C trong
12 gi¢r trong khi CO. Kiém tra phan {mg bing TLC. Khi phan (g da két thic, co dic
hdn hop phan (g dudi ap sudt gidm va tinh ché phan con lai bing séc ky ¢t dé thu

duoc hop chit 19-13.

Thém tir tr LAH (2,507g, 0,066mol) vao dung dich duoc khudy chira hop chét
19-13 (22,000g, 0,066mol) trong THF (300,000ml), trong khi nhiét do duge duy tri
dudi -40°C. Sau khi viéc bd sung két thic, khudy hdn hgp ¢ nhiét do trong phong
trong 2 gio. TLC thé hién phan g da két thuc va lam ngung phan (ng bang H,0.
Loai bé dung méi dudi ap sudt giam va tach phén con lai bang diclometan va H20,
lam khé pha hitu co qua NazSOq khan va lam bay hoi. Tinh ché phén con lai bing cft

dé thu duoc hop chét 19-14.

Viéc brom hoa ruou duge thuc hién theo cach tuong tu voi phuong phap cua vi
du 4 dé thu duoc hop chit trung gian tert-butyl este 19-15 cua axit 7-bromometyl-6-
metyl-1,2,4,5-tetrahydro-benzo[d]azepin-3-carboxylic.
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Céc hop chét sau ddy tir Bang 1 dugc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bang cach st dung phenol, 2-8, bromua, 19-15, va cac vit liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chét 176: MS, tia dién, m/z = 555,3 [M+H], RT 1,19 phiit (Phuong phap B2);
Hop chét 184: MS, tia dién, m/z = 583,3 [M+H], RT 1,24 phut (Phuong phap B2);
Hop chit 206: MS, tia dién, m/z = 569,3 [M+H], RT 1,26 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 4 Prep, 20% MeOH:EtOH:IPA (1:1:1) (0,1% Et:NH)
trong CO, & 705ml/phut, 130Bar (130x10°Pa), 40°C,

Hop chit 207: MS, tia dién, m/z = 569,3 [M+H], RT 1,26 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 4 Prep, 20% MeOH:EtOH:IPA (1:1:1) (0,1% Et;NH)
trong CO, & 705ml/phut, 130Bar (103x10°Pa), 40°C,

Hop chit 222: MS, tia dién, m/z = 583,3 [M+H], RT 1,40 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 1 Prep, 12% MeOH:IPA (1% Et:NH) trong CO2 ¢
70ml/phut, 105Bar (105x10°Pa), 40°C,

Hop chit 223: MS, tia dién, m/z = 583.,4 [M+H], RT 1,42 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 1 Prep, 12% MeOH:IPA (1% Et:NH) trong CO> N
70ml/phiit, 105Bar (105x10°Pa), 40°C.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bang cach st dung phenol, 3-15, bromua, 19-15, va cac vat liéu khoi dau thich

hop khac va cac didu kién tinh ché thich hop:
Hop chit 162: MS, tia dién, m/z = 597,3 [M+H], RT 1,34 phit (Phuong phép B2);

Hop chit 175: MS, tia dién, m/z = 569,3 [M+H], RT 1,31 phut (Phuong phap B2);
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Hop chat 190: MS, tia dién, m/z = 597,2 [M+H], RT 0,63 phat (Phuwong phap B1);
Hop chat 196: MS, tia dién, m/z = 585,3 [M+H], RT 0,67 phut (Phuong phap B1);

Hop chét 203: MS, tia dién, m/z = 599,3 [M+H], RT 0,67 phut (Phuong phap B1)

Dung giai: Chirapak AD-H, 20x250mm; 20%EtOH:Heptan o 8mL/phut, nhi¢t d6 moi

truong,
Hop chit 204: MS, tia dién, m/z = 599,3 [M+H], RT 0,67 phut (Phuong phap B1)

Dung giai: Chirapak AD-H, 20x250mm; 20%EtOH:Heptane o 8mL./phut, nhiét dd mdi

truong.

Hop chit 211: MS, tia dién, m/z = 613,3 [M+H], RT 1,43 phut (Phuong phap B2);
Dung giai : LUX Su Cellulose 1 Prep20% iPA+Et;NH:Heptan ¢ 9ml/phut

Hop chét 212: MS, tia dién, m/z = 613,3 [M+H], RT 1,43 phut (Phuong phap B2);
Dung giai : LUX 5u Cellulose 1 Prep20% iPA+Et;NH:Heptan ¢ 9ml/phut

Hop chét 214: MS, tia dién, m/z=611,3 [M+H], RT 1,61 phit (Phuong phap B2);
Dung giai: LUX 5u Cellulose 1 Prep30% iPA:CO, 110bar (1 10x10°Pa), 75ml/phit,
40°C

Hop chat 215: MS, tia dién, m/z = 611,3 [M+H], RT 1,61 phut (Phuong phap B2);
Dung giai: LUX 5u Cellulose 1 Prep30% iPA:CO>, 110bar (1 10x10°Pa), 75ml/phut,
40°C

Hop chét 225: MS, tia dién, m/z = 583,3 [M+H], RT 1,41 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 4 Prep 20% 1:1:1 MeOH:EtOH:iPA (0,1% Et;NH) :
CO; & 75g/phut, 110bar (110x10°Pa), 40°C

Hop chit 226: MS, tia dién, m/z = 583,3 [M+H], RT 1,44 phut (Phuong phap B2);

Dung giai: ESI Industries CC4 Prep 55% 1:1 hexan:MeOH (3% iPrOH, 0,1%
iPrNH,):CO: & 80 ml/phut, 100bar (107Pa), 25°C

Hop chét 227: MS, tia dién, m/z = 583,3 [M+H], RT 1,41 phut (Phuong phap B2);
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Dung giai: LUX 5u Cellulose 4 Prep 20% 1:1:1 MeOH:EtOH:iPA (0,1% Et;NH) :
CO, & 75 g/phut, 110bar (110x10°Pa), 40°C

Hop chit 235: MS, tia dién, m/z = 583,3 [M+H], RT 1,41 phut (Phuong phap B2);

Dung giai: LUX 5u Cellulose 4 Prep 20% 1:1:1 MeOH:EtOH:iPA (0,1% Et:NH) :
CO, & 75 g/phat, 110bar (110x10°Pa, 40°C

Hop chét 228: MS, tia dién, m/z = 583,3 [M+H], RT 1,44 phut (Phuong phap B2);

Dung giai: ESI Industries CC4 Prep 55% 1:1 hexan:MeOH (3% iPrOH, 0,1%
iPrNH,):CO2 ¢ 80 ml/phut, 100bar (107Pa), 25°C

Hop chit 232: MS, tia dién, m/z = 597,3 [M+H], RT 1,54 phut (Phuong phap A2);
Dung giai: LUX 5u Cellulose 1 Prep 7% EtOH:Heptan ¢ 10ml/phut

Hop chét 233: MS, tia dién, m/z = 597,3 [M+H], RT 1,50 phut (Phuong phap A2);
Dung giai: LUX 5u Cellulose 4 Prep 20% EtOH:CO», 80ml/phut, 110bar (1 10x10°Pa),
40°C

Hop chét 235: MS, tia dién, m/z = 597,3 [M+H], RT 1,50 phut (Phuong phap A2);
Dung giai: LUX 5u Cellulose 4 Prep 20% EtOH:CO2, 80ml/phut, 110bar (1 10x10°Pa),
40°C

Vi du 20. Diéu ché hop chét trung gian tert-butyl este (20-4) cua axit 5-
bromometyl-4,7-dimetyl-1,3-dihydro-isoindol-2-carboxylic.

N OH
N\ DCM, Boc,0, Et;N \ Wilkinson's, EtOH 0 PPh;Br,, DIPEA o
N T e Aol o W
o o
NH J 7< ///\ OH
20-1 20-2 20-3 20-4

Thém amin 20-1 (0,500g, 4,13mmol) ma dugc hoa tan trong diclometan
(15,0mL) vao binh thdt cd day tron 100mL. Lam mat hén hop phan img dén 0°C va
thém trietylamin (1,15mL, 8,25mmol) va BOC:0 (1.35g, 6,19mmol) vao. Lam Am
phan dng dén nhiét do trong phong va khudy qua dém. Chiét phan imng bang

diclometan, rira bing nudc va nudc mudi, lam kho qua MgSOs va co ddc. Tinh ché
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phan con lai thu dugc bang sdc ky silicagel bing cach sir dung gradient tir 12 dén
100% EtOAc trong heptan. Gom cac phan doan mong mudn va cb dic thu dugc chét

dau (0,556g).

Thém nho giot rugu propargylic (0,579mL, 9,94mmol) ¢ 0°C vao dung dich
chira diaxetylen 20-2 (0,550g, 2,49mmol) trong etanol khan (15,0mL). Thém chét xtc
tac Wilkinson (0,229g, 0,249mmol) vao va khudy hdn hop trong 16 gid & nhiét do
trong phong. C6 dic phan (mg thé va cho vao sic ky silicagel bing cach st dung
gradient ttr 10 dén 80% EtOAc trong heptan. Gom cac phan doan mong mudn va co

dic thu dwoc chét rin mau tring nhat (0,125g).

Thém triphenylphosphin dibromua (297mg, 0,676mmol) vao dung dich chira
rugu 20-3 (125mg, 0,451mmol) va N,N-diisopropyletylamin (0,118mL, 0,676mmol)
trong diclometan (5,0mL) & 0°C. Khudy phan ing trong 2 gio va cd dic trong chén
khong. Tinh ché phén con lai thu dugc bing sic ky silicagel bang cach st dung
gradient tir 7 dén 60% EtOAc trong heptan dé thu dugc san phdm mong mudn 20-4

(35,0mg) 1a chit rin mau tring.

Céc hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc mo ta trong Vi
du 7a, bang cach st dung phenol, 2-8, bromua, 20-4, va cac vat liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 145: MS, tia dién, m/z = 569,3 [M+H], RT 0,75 pht;

Hop chét 246: MS, tia dién, m/z = 585,0 [M+H], RT 1,40 phut (Phuong phap B2);

Vi du 21. Piéu ché hop chit trung gian tert-butyl este (21-8) cua axit 6-
Bromometyl-5,8-dimetyl-3,4-dihydro-1H-isoquinolin-2-carboxylic.
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21-7 21-8

Hoa tan keton 21-1 (14,00g, 70,27mmol) va pyrrolidin (8,71mL, 106,0mmol)
trong toluen (60mL) va tao hdi luu hdn hgp trong cac diéu kién Dean Stark trong 24
gid. Sau do, c¢o dac phan (ng trong chin khong. Hoa tan phin con lai thu dugc trong
toluen (60mL) va xir ly bang 4-hexen-3-on (8,32mL, 70,27mmol) va hydroquinon
(0,080g, 0,727mmol). Gia nhiét dung dich dén héi luu trong 24 gio va sau do pha
lodng bing EtOAc va rira bang 1N HCI. Lam kh6 phan hitu co gom lai va co dic trong
chan khong dé thu duoc chdt diu nhot. Tinh ché vat lidu bang sic ky silicagel bang
cach str dung gradient tir 20 dén 100% EtOAc trong heptan dé thu dugc chét rdn mau
vang (11,74g).

Thém nho giot 1,0M dung dich LIHMDS (42,95mL) vao dung dich chira hop
chét trung gian 21-2 (10,00g, 35,79mmol) trong THF (50,0mL) & -78°C. Khudy hon
hop nay & -78°C trong 30 phut nira. Thém nho giot TMS-CI (5,45mL, 42,95mmol) vao
va khudy & -78°C trong 2 gio. Lam 4m phan tng dén nhiét do trong phong va pha
lodng bing dietyl ete (200mL). Thém hon hop nay vao dung dich Na2COj3 bao hoa va
tach cac pha. Lam khd cac phan hiru co gom lai va ¢d ddc trong chén khong. Hoa tan
phan con lai trong ACN (50,0mL) va thém Pd(OAc): (8,04g, 35,79mmol) vao. Lam
mat hdn hop thu duge trong bé nuéc dé duy tri nhiét do phan ung thip hon 35°C va

khudy qua dém. Loc phan ng qua xelit va cd déc phén loc trong chan khong. Hép thu
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phén con lai trong 200mL EtOAc sau d6 x& 1y bing 1,0M dung dich TBAF (50,0mL).
Khudy hén hop nay trong 30 phut va sau do rira bang 1IN HCI va 10% dung dich natri
thiosulfat. Lam khd cac phin hitu co va ¢b dic. Tinh ché vat liéu bing sic ky silicagel
bang cach sir dung gradient tir 20 dén 80% EtOAc trong heptan dé thu duoc chit rin
mau tréng nhat (6,11g).

Thém pyridin (0,871mL, 10,82mmol) vao dung dich chira vat liéu khoi dau 21-
3 (1,50g, 5,41mmol) trong diclometan (25,0mL) ¢ nhiét do trong phong. Lam mat
dung dich dén -30°C va thém nho giot TH0 (1,00mL, 5,95mmmol) vao. Khudy phan
tng ¢ -30°C trong 1 gio va sau do6 lam 4m dén nhiét do trong phong. C6 dac phan img
trong chan khong va pha loang phan con lai bang EtOAc, ria bang IN HCI, NaHCO3
bdo hoa, nude mudi, lam kho qua MgSOs, va ¢d dic. Tinh ché vat liéu thu dugc bang
sic ky silicagel bang cach sir dung gradient tur 12 dén 100% EtOAc trong heptan dé

thu duoc chét rin mau tring (1,61g).

Gom triflat 21-4 (1,00g, 2,44mmol) voi boronat (0,647g, 2,69mmol) va
Pd(PPhs)s (0,144¢g, 0,124mmol) trong hén hop gdm DME (15,0mL) va 2,0M Na;COs
(1,27mL). Chiéu xa phan tmg trong MW ¢ 120°C trong 40 phit. C6 ddc phan ung
trong N va tinh ché bing séc ky silicagel bing cach sur dung gradient tir 12 dén 100%
EtOAc trong heptan. C6 ddc cac phan doan mong mubn d& thu dugc chit rin mau

tréng (0,662g).

Gom chit nén 21-5 (1,029g, 3,58mmol), NalOs (2,34g, 10,94mmol), 2,5%
trong luong OsO4 trong -BuOH (1,0mL), THF (12,4mL) va H0 (2,4mL) o nhiét do
trong phong, sau dé khudy qua dém trong bong t6i. Pha loang hdn hop phan g bing
nude va diclometan. Tach cac 16p bang thuy tinh ky nude. Lam kho phén hitu co qua
Na;S0;. loc va ¢6 dic. Tinh ché phin con lai bang séc ky silicagel bing cach sir dung
gradient tir 12 dén 100% EtOAc trong heptan dé thu duogc dau hd phach (0,786g).

Hoa tan aldehyt 21-6 (0,785g, 2,71mmol) trong THF (5,0mL) va MeOH
(5,0mL). Lam mat hdn hop dén 0°C va thém NaBHy (0,156g, 4,07mmol) vao. Khuay
phan {ng ¢ nhi¢t d¢ trong phong trong 30 phat. Lam ngimg phan tmg bang nudc
NH.CI va khudy trong 10 phut. Chiét bing EtOAc, rira bing NH,Cl, nudc mubi, lam

kho qua MgSOa, va cb dac. Tinh ché vét liéu thu duogc bing sic ky silicagel bang cach
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st dung gradient tr 12 dén 100% EtOAc trong heptan. Gom cac phén doan mong

muén dé thu dugc san phdm mong mudn 21-7 (0,626g) la chét rdn mau tréng.

Thém triphenylphosphin dibromua (0,679g, 1,54mmol) vao dung dich chira
ruou 21-7 (0,300g, 1,030mmol) va N,N-diisopropyletylamin (0,269mL, 1,54mmol)
trong diclometan (10,0mL) & 0°C. Khudy phan (ng trong 2 gio va ¢6 déc trong chan
khong. Tinh ché phdn con lai thu dugc bang sdc ky silicagel bang cach st dung
gradient tir 7 dén 60% EtOAc trong heptan dé thu duoc san phdm mong mudn 21-8
(0,338g) la chét rdn mau tring.

Twong tu, cac bromua sau day dugc tao ra tir cac vét liéu khoi dau thich hop

nhu duge mod ta trong vi du 21:

Br
21-9 N_ _O

K

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh durge mo ta trong Vi
du 7a, bang cach sir dung phenol, 2-8, bromua, 21-8, va cac vt li¢u khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 120: MS, tia dién, m/z = 583,5 [M+H], RT 0,74 phit;
Hop chat 178: MS, tia dién, m/z = 555,3 [M+H], RT 0,64 phut (Phuong phap B1).

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bing cach sir dung phenol, 3-15, bromua, 21-8, va cac vét li¢u khéi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chét 132: MS, tia dién, m/z = 597,5 [M+H], RT 0,83 phut.

Cac hgp chét sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bang cach sir dung phenol, 3-15, bromua, 21-9, va cac vat liéu khoi dau thich

hop khac va cac didu kién tinh ché thich hop:
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Hop chét 154: MS, tia dién, m/z = 597,7 [M+H], RT 0,81 phut.

Vi du 22. Piéu ché hgp chit trung gian tert-butyl este (22-5) cua axit 5-
Bromometyl-4-metyl-1,3-dihydro-isoindol-2-carboxylic va tert-butyl este (22-6)

cua axit 6-bromometyl-4-metyl-1,3-dihydro-isoindol-2-carboxylic

\\/H \ OH OH
s N._O KHMDS, TBAI Wilkinson's, EtOH 0 fo)
P L s O N AP OL
°\l< Br  THF ) " om o o
7
22.3 22-4

221 22-2
Br Br
PPh,Br,, DIPEA 0 0
[EE————-— N—/< + N—q
DCM o—é o—é
22-5 22-6

Thém 0,5M dung dich KHMDS (25,8mL) vao dung dich dugc khudy chira Boc-
amin 22-1 (2,00g, 12,89mmol) trong THF (30,0mL) va tetrabutylamoni iodua (0,476g,
1,29mmol) va khudy hdn hop trong 30 phit ¢ nhiét do trong phong. Thém nho giot
bromua (1,69mL, 19,33mmol) vao va khudy hdn hgp trong 30 phit ¢ nhiét do trong
phong va sau do tao hdi luu trong 2 gio. Lam ngung phan tng bang NH4Cl bio hoa va
chiét bang EtOAc. Lam kho phan hitu co gom lai bing MgSO4 va ¢d dic trong chan
khong. Tinh ché vat lidu thd bang sic ky silicagel bing cach st dung gradient tir 5 dén
40% EtOACc trong heptan dé thu duoc san phém mong muén (2,13g) la chét diu khong
mau.

Thém nho giot rugu propargylic (2,39mL, 41,11mmol) ¢ 0°C vao dung dich
chira diaxetylen 22-2 (2,13g, 10,28mmol) trong etanol khan (50,0mL). Thém chét xuc
tac Wilkinson (0,95g, 1,028mmol) vao hén hop va khudy qua dém & nhiét do trong
phong. Cd dic phan (rng tho trong chin khong va cho vao sic ky silicagel bing cach
sir dung gradient tir 10 dén 80% EtOAc trong heptan. Gom cac phan doan mong mudn
va co dic dé thu duge ca hai chit ddng phan ving 22-3 va 22-4 (1,93g). Cho hon hop

vao budc tiép theo.

Thém triphenylphosphin dibromua (4,73g, 10,98mmol) vao dung dich chura hdn
hop gdbm cac ruou 22-3 va 22-4 (1,93g, 7.33mmol) va N,N-diisopropyletylamin
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(1,91mL, 10,98mmol) trong diclometan (50,0ml.) & 0°C. Khudy phan umg trong 2 gio
va ¢d dic trong chan khong. Tinh ché phan con lai thu duge bang sic ky silicagel bing
cach st dung gradient tir 7 dén 60% EtOAc trong heptan dé thu dugc hdn hop gom cac
chit déng phan ving 22-5 va 22-6 (2,12g) la chét rdn mau tring.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 7a, bing cach s dung phenol, 2-8, bromua, 22-5, va cac vat liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chét 256: MS, tia dién, m/z = 555,4 [M+H], RT 1,13 phut (Phuong phap A2);
Hop chit 257: MS, tia dién, m/z = 527,3 [M+H], RT 1,12 phit (Phuong phap A2).

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh dugc md ta trong Vi
du 7a, bang cach st dung phenol, 2-8, bromua, 22-6, va cac vat li¢u khoi déu thich
hop khéc va cac didu kién tinh ché thich hop:

Hop chéit 255: MS, tia dién, m/z = 555,4 [M+H], RT 1,15 phut (Phuong phap A2);
Hop chit 258: MS, tia dién, m/z = 527,3 [M+H], RT 1,16 phut (Phuong phap A2).

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi

du 7a, bang cach st dung phenol, 3-15, bromua, 22-5, va cac vt li¢u khoi déu thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chét 119: MS, tia dién, m/z = 569,3 [M+H], RT 1,13 phut (Phuong phap A2);

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh dugc mé ta trong Vi
du 7a, bang cach st dung phenol, 3-15, bromua, 22-6, va cac vat liéu khoi déau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chat 118: MS, tia dién, m/z = 569,3 [M+H], RT 1,11 phut (Phwong phap A2);
Vi du 23. Pié¢u ché hop chit trung gian tert-butyl este (23-3) cua axit 5-
bromometyl-6-metyl-1,3-dihydro-isoindol-2-carboxylic.

X

\\ Wilkinson's, EtOH ~ OH PPh,Br,, DIPEA Br
x 0 . 0
\\/NYO EE)V\/\N‘/{O‘% DCM j@'\'—«o%

23-1 23-2 23-3
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Thém nhé giot ruou (0,968mL, 12,94mmol) ¢ 0°C vao dung dich chia
diaxetylen 23-1 (500mg, 2,59mmol) trong etanol khan (12,0mL). Thém chét xuc tac
Wilkinson (239,4mg, 0,259mmol) vao hén hgp va khudy qua dém o nhiét do trong
phong. C6 dic phan g thd trong chén khong va cho vao sic ky silicagel bang cach
st dung gradient tur 10 dén 80% EtOAc trong heptan. Gom cac phan doan mong mubdn
va cd dac thu duoc chit rin (105mg).

Thém triphenylphosphin dibromua (263mg, 0,598mmol) vao dung dich chira
rugu 23-2 (105mg, 0,399mmol) va N,N-Diisopropyletylamin (0,104mL, 0,598mmol)
trong diclometan (7,0mL) & 0°C. Khudy phan (ng trong 2 gio va c6 dic trong chan
khong. Tinh ché phin con lai thu dugce bing séc ky silicagel bang cach sir dung

gradient tir 7 dén 60% EtOAc trong heptan dé thu duoc 23-3.

Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh duge md ta trong Vi
du 7a, biang cach st dung phenol, 2-8, bromua, 23-3, va cac vt liu khdi dau thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chat 143: MS, tia dién, m/z = 555,4 [M+H], RT 0,74 phut.

Vi du 24: Diéu ché axit 5-Etoxy-1-(6-{3-metyl-2-[5-metyl-2-(tetrahydro-pyran-4-
carbonyl)-1,2,3,4-tetrahydro-isoquinolin-6-ylmetoxy]-phenyl}-pyridin-l-yl)—1H-
pyrazol-4-carboxylic (Hop chat 147)

o) o)
OH 0 OH
NS~ o JY o~
N o N

| I

= 2) LiOH, H,0 =
THF, EtOH
o o
o
HN N
0
12-48 .
Hop chat 147

Gom amin 12-48 (122mg, 0,232mmol) voi DMAP (2mg, 0,02mmol) va DIPEA
(60uL, 0,34mmol) trong diclometan (SmL) & nhiét do trong phong. Thém tetrahydro-
2H-pyran-4-carbonyl clorua (40pL, 0,23mmol) vao va khudy hon hgp qua dém ¢ nhiét

d5 trong phong. Ap dung hdn hop mét cach tryc tiép vao mau va sau do tinh ché bang
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viéc tach rira bang 100% diclometan trén vo 50g HP-Sil SNAP (Biotage). Co dic
trong chan khong thu duoc hop chit trung gian este (31mg) ma duoc st dung mt cach
tryc tiép trong budc tiép theo.

Hoa tan este (30mg) trong EtOH/H,O/THF (1, 0,5, 0,5mL) va xtr Iy bang LiOH
(26mg, 1,2mmol). Khudy hdn hop & 45°C o/n, va sau dé c6 dic trong N. Sau do, tinh
ché phan con lai bing viéc tach rira gradient (tir 5 dén 95% MeCN/nudc + 0,1% TFA)
trén vo 12g KP-C18 SNAP (Biotage). Co dac san phdm trong chan khong, thu dugc
Hop chit 150 (26mg).

Hop chat 147: MS, tia dién, m/z = 611,3 [M+H], RT 1,04 phat (Phuong phap B1)

Vi du 25: Diéu ché hop chit trung gian tert-butyl este (25-14) cua axit 6-
bromometyl-8-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylic

o
n-BulLi o N -
Me-| DMF -0 Q.
HO\QBF /OQ/BI‘ _0 H _0 u N'.O
251 25-2 253 254
o
LAH 0 HOJ\H _0 POCI, 5 NaBH,
—_— NH, HN. O 2
H
25.5 25-6 257
| H—Br
o) OH 0
HBr Boc,0 Oy OH 11,0 > Og
NH . HN _— = O__N _— OYN g CF,
T 5
25-8 25-9 25-10 2511
CO, MeOH T
dppp x 07 Lad ). O pphar b.é Br
- e OTN . O__N 372 O. _N
o} b n
o) 0
2512 25-13 25-14

Thém Mel (424g, 2,99mol) vao hén hop gébm 25-01 (185g; 0,940mol), K2COs3
(437g, 3,17mol) trong axeton (2L). Khuédy hén hop & 40°C trong 16 gio. Sau khi loc,
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tinh ché hdn hop bing cot silicagel (PE: EtOAc = 500: 1) dé thu dugc 1-Bromo-3-
metoxy-5-metyl-benzen, 25-02 (189g) 1a chat ddu mau vang nhat.

Thém nho giot n-BuLi (438ml; 1,09mol) vao hdn hop gém 25-02 (200g,
0,995mol) trong THF khé (1,70L) & -70°C. Sau khi khudy trong 1 gio & -70°C, thém
nho giot DMF khé (76,3g, 1,04mol) vao & -70°C va khudy trong 1 gio & -70°C. Rot
hén hop vao NH4Cl (1,00L) va chiét bing EtOAc (500ml, x 3), ria bang nudc mudi
(500mL x 2), lam khd qua Na;SO4 va c6 dac dé thu duoc 3-Metoxy-S5-metyl-
benzaldehyt, 25-03 (147g) 1a chat ddu mau vang.

Tao hdi luu hén hop gébm 25-03 (150g, 0,999mol) va NHiOAc (30.8g,
0,40mol) trong MeNO; (1,5L) trong 16 gio. Co dic hon hop, sau do pha lodng bang
EtOAc (1000mL), rira bang nude (1L), nudc mudi (100mL), lam khé cac 16p hitu co
qua Na;SOs va ¢d dic. Nghién hdn hop bing PE: EtOAc = 10: 1 trong 10 phat, loc dé
thu duge 1-Metoxy-3-metyl-5-((E)-2-nitro-vinyl)-benzen, 25-04(80 g) la chit ddu mau

vang.

Thém 25-04 (78g, 0,404mol) vao hdn hop gém LiAlH4 (78,6g, 2,00mol) trong
THF khd (1L) theo ting phin & 0°C trong THF (200mL) va khudy trong 16 gio ¢
70°C. Lam mat hdn hop dén 0°C, lam nglmg tir tir bing nudc (78mL), 15% NaOH
(78mL) va nudc (235mL). Sau khi loc, ¢6 dic hon hop dé thu dugc 2-(3-Metoxy-5-
metyl-phenyl)-etylamin, 25-05 (40g) 1a chit ddu mau vang nhat.

Khudy hdn hop gdém hop chét 25-05 (66g, 0,40mol) va axit formic (73,5g,
1,60mol) dioxan (600mL) trong 16 gid ¢ 90°C. C6 dac hdn hop dé thu dugc N-[2-(3-
Metoxy-5-metyl-phenyl)-etyl]-formamit, 25-06 (77g) 1a chét rin mau vang.

Thém POCIs (155g, 1,01mol) vao dung dich chira 25-06 (76,0g, 0,354mol)
trong diclometan (2,5L) & 15°C va tao héi luu trong 3 gid. Co dac dung dich, thém
nudce (1,5L), toluen (1,5L) va 20% NaOH (500mL) vao phén con lai, sau do tao hoi
Iuu trong 1 gio va lam mat. Pha lodng hdn hop bing EtOAc (500mL x 3), rira bang
nude (1 L x 2), nwde mudi (100 mL x 2), lam kho phin hiru co gom lai qua Na;SOq va
¢d dic. Tinh ché hdn hop bing cot silicagel (PE: EtOAc = 10: 1) dé thu duoc 6-
Metoxy-8-metyl-3,4-dihydro-isoquinolin, 25-07 (58,5g) la chét ddu mau nau.
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Thém NaBHs (63,3g, 1,67mol) vao dung dich chua 25-07 (58,5g, 0,334mol)
trong MeOH (500mL) & 0°C va duy tri hdn hop ¢ 0°C trong 4 gio. Lam ngumg dung
dich bing 1N HCI (100mL), diéu chinh do pH dén 8 bing viée bd sung NalCOs, chiét
bing diclometan (300mL x 2), lam khé phén hiru co gom lai qua NaxSOu va co dic aé
thu dugc 6-Metoxy-8-metyl-3,4-dihydro-isoquinolin, 25-08 (83g, tho) la chét ddu mau

nau.

Gia nhiét dung dich chira phan tho 25-08 (83g, 0,47mol) trong HBr (40% trong
nude, 500mL) dén 90°C trong 12 gio. Lam bay hoi dung dich dudi ap suét giam dé thu
duoc 8-Metyl-1,2,3,4-tetrahydro-isoquinolin-6-ol hydrobromua, 25-09. Thém Boc20O
(72g, 0,33mol) va trietylamin (63g, 0,62mol) vao phan thd nay va khudy hdn hop thu
duge trong 12 gid & 15°C, sau d6 pha lodng bing diclometan (1500mL) va nudc
(100mL). Rira 16p hitu co bing 0,5N HCI (100mL) va nuée mudi (100mL), lam khd,
¢d dac va tinh ché bang cot silicagel (PE: EtOAc = 30: 1) dé thu duoc tert-butyl este,
25-10 (33,4g) cua axit 6-Hydroxy-8-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylic la

chat rdn mau trang.

Thém nho giot THO (39,4g, 0,139mol) vao dung dich chira 25-10 (33g;
0,113mol) va pyridin (20,1g, 0,254mol) trong diclometan khé (300mL) ¢ -30°C va
khudy trong 1 gio & -30°C. Sau d6, lam 4m dung dich dén 15°C va khudy trong 8 gio.
Pha lodng hdn hop bing diclometan (500mL) va nuéc (100mL), va ¢6 dic phan hiru
co gom lai va sau d6 tinh ché bang cot silicagel (PE: EtOAc =50: 1) dé thu duoc tert-
butyl este 25-11 (43g) cua axit 8-Metyl-6-triflometansulfonyloxy-3,4-dihydro-1H-
isoquinolin-2-carboxylic 1a chit rdn mau trang.

Khuiy dung dich chira 25-11 (43g, 0,109mol), EtsN (33,0g, 0,327mol), DPPP
(4,53g) va Pd(OAc): (5g) trong MeOH (500mL) trong ap suat 3MPa cia CO ¢ 90°C
trong 2 ngay. Sau khi loc va co dic, tinh ché phéan con lai bang sic ky silicagel (PE:
EtOAc =50: 1) dé thu dugc 2-tert-butyl este 6-metyl este, 25-12 (21g) cua axit 8-
Metyl-3,4-dihydro- 1 H-isoquinolin-2,6-dicarboxylic la chét dau khong mau.

Thém LiAlHs (7,4g, 208mmol) vao dung dich chwa 25-12 (21g, 0,693mol)
trong THF kho (500mL) ¢ -50°C. Khudy hdn hop & -50°C trong 1 gio va sau do 0°C
trong 30 phat. Lam ngung tur tir phan Ung bang H20 (7,4mL), 15% NaOH (7.4mL), va
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H,0 (22,2mL) va sau d6 loc. Co dic phéan loc va tinh ché bang prep-HPLC va co dic.
Chiét phin con lai bang diclometan (1 L x 2), lam kho phan hiru co gom lai qua
Na;SO4 va ¢d dac dé thu duoc tert-butyl este, 25-13 (14,8g) cua axit 6-Hydroxymetyl-
8-metyl-3,4-dihydro- 1 H-isoquinolin-2-carboxylic 1a chat dau khong mau.

Thém triphenylphosphin dibromua (26,6g, 0,606mol) vao dung dich chira 25-13
(13,4g, 0,485mol) va DIEA (11,8mL, 0,679mol) trong diclometan (200mL) ¢ -30°C.
Khuéy hén hop thu duoc 1 gio, trong thoi gian d6 bé lam mat duge cho phép 4m dén -
10°C. Théo cac chét d& bay hoi ra khoi hdn hop -10°C, tao huyén phu phin con lai
trong diclometan (50mL), va tinh ché phin loc bing sic ky (silicagel, tir 5 dén 40%
EtOAc trong heptan) dé thu dugc chét trung gian mong muén 25-14 (16,2g) la chét rin

mau trang.

Tuong tu, cac bromua sau ddy dugc tao ra tir cac vét liéu khoi déu thich hop

nhu dugc mo ta trong vi du 25:

Brm\fo
K

25-15

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 7a, bang cach st dung phenol, 1-6, bromua, 25-14, va cac vt liéu khoi ddu thich

hop khac va cac diéu kién tinh ché thich hop:
Hop chét 161: MS, tia dién, m/z = 597,3 [M+H], RT 0,75 phat.

Cac hop chét sau day tr Bang | dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bing cach s dung phenol, 2-8, bromua, 25-14, va cac vit liéu khoi diu thich

hop khéc va cac diéu kién tinh ché thich hop:
Hop chét 171: MS, tia dién, m/z = 569,3 [M+H], RT 0,68 phut;
Hop chit 186: MS, tia dién, m/z = 541,3 [M+H], RT 0,60 phut;

Hop chit 237: MS, tia dién, m/z = 569,3 [M+H], RT 0,60 phut;
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Hop chit 239: MS, tia dién, m/z = 569,3 [M+H], RT 0,60 phut;
Hop chit 240: MS, tia dién, m/z = 585,2 [M+H], RT 0,60 phut;
Hop chit 242: MS, tia dién, m/z = 555,3 [M+H], RT 0,59 phit;
Hop chit 244: MS, tia dién, m/z = 557,3 [M+H], RT 0,62 phut.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh duge mo6 ta trong Vi
du 7a, bing cach sit dung phenol, 3-15, bromua, 25-14, va cac vt liéu khoi dau thich

hop khac va cac diéu kién tinh ché thich hop:

Hop chit 169: MS, tia dién, m/z = 583,3 [M+H], RT 0,73 phut;
Hop chét 173: MS, tia dién, m/z = 583,3 [M+H], RT 0,74 phut;
Hop chét 174: MS, tia dién, m/z = 555,3 [M+H], RT 0,72 phit;
Hop chit 195: MS, tia dién, m/z = 583,4 [M+H], RT 0,71 phit;

Dung giai: ¢t IC 15% 1:1:1MeOH:EtOH:iPA + dietylamin:CO2, 3ml/phut , 40°C,
200bar (2x107Pa)

Hop chit 197: MS, tia dién, m/z = 583,4 [M+H], RT 0,71 phut;

Dung giai: ¢dt IC 15% 1:1:1MeOH:EtOH:iPA + dietylamin:CO2, 3ml/phut, 40°C,
200bar (2x107Pa)

Hop chét 200: MS, tia dién, m/z = 583,3 [M+H], RT 0,63 phut (Phuong phap B1);
Hop chit 210: MS, tia dién, m/z=571,1 [M+H], RT 0,70 phut (Phuong phap B1);
Hop chat 241: MS, tia dién, m/z = 569,3 [M+H], RT 0,62 phit;
Hop chét 243: MS, tia dién, m/z = 599,3 [M+H], RT 0,63 phut;

Céc hop chit sau ddy tir Bang 1 dugc tao ra theo quy trinh duge md ta trong Vi
du 7a, bang cach st dung phenol, 2-8, bromua, 25-15, va cac vt li¢u khoi dau thich

hop khéc va cac diéu kién tinh ché thich hop:
Hop chét 121: MS, tia dién, m/z = 569,4 [M+H], RT 0,72 phit.

Vi du 26: Piéu ché hop chit trung gian tert-butyl este (26-12) cua axit 6-
Bromometyl-8-metyl-3,4-dihydro-1H-isoquinolin-2-carboxylic (26-12).
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26-12

Nap binh thét cb day tron vdi metyl este cua axit 2-Hydroxy-4-iodo-benzoic,
26-01 (12,0g, 43,2mmol), phic hé 2,4,6-Trivinyl-xyclotriboroxan-pyridin (11,4g,
47,5mmol), tetrakis(triphenylphosphin) paladi (2,49g, 2,16mmol), 2,0M dung dich
trong nude chira natri carbonat (25,9mL, 51,7mmol), va 1,2-dimetoxyetan (50mL),
oxy hoa khir bang cach lam thay d6i gilra chan khéng va agon (3x), va tao hdi luu
trong khi agon trong 3 gio va sau d6 khudy 18 gio ¢ nhiét do moi trudng. Tach chat dé
bay hoi trong chan khong, tao huyén phi phan con lai trong IN HCI (800mL) va chiét
bing EtOAc (600mL, 300mL, va sau d6 300mL). Rira phan chiét hiru co gom lai bang
nuéc mudi, 1im khd qua NaSOs, va tinh ché bing sdc ky (silicagel, tu 5 dén 30%
EtOAc trong heptan) dé thu dugc axit 2-Hydroxy-4-vinyl-benzoic, 26-02 (3,70g) va
metyl este (0,300g) cua axit 2-Hydroxy-4-vinyl-benzoic.
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Thém H2S04 (4,0mL, 75mmol) vao dung dich chira 26-02 (3,70g, 22,0mmol)
va metyl este (0,300g, 1,69mmol) cua axit 2-Hydroxy-4-vinyl-benzoic trong MeOH
(50mL). Tao hdi luu hdi hop thu dugc trong 16 gio va sau d6 cho phép mat dén nhiét
do trong phong. Thém nudc da (100g) vao va khudy hdn hgp. Khi nude da nong chay
mét cach hoan toan, loai bd MeOH dudi ap suit giam va chiét phan con lai trong nudc
bing DCM (2x 100mL). Gom phén chiét hitu co gom lai, c6 ddc trong chan khong va
tinh ché bang sirc ky (silicagel, tir 0 dén 5% EtOAc trong heptan) dé thu duoc metyl
este, 26-03 (3,75g) cua axit 2-Hydroxy-4-vinyl-benzoic la chét dau trong.

Thém 4% trong luong dung dich chlra osimi tetraoxit trong nuéc (3,69mL,
0,47mmol) vao hdn hop dang khudy gdm 26-03 (3,75g, 21mmol) va natri metaperiodat
(13,8g, 64,3mmol) trong THF (80mL) va nudce (20mL). Boc kin binh thot c¢b phan ung
(ma 4m khi bd sung thudc thir osimi) trong 4 nhém dé che thé tich trong binh khoi bj
anh sang va khudy bun 16 gio. Loai bo chit d& bay hoi dudi ap suat giam, pha lodng
phin con lai bing nwéc NaHCO3 bio hoa (700mL) va chiét bang EtOAc (700mL,
200mL, va sau d6 200mL). C6 dic phan chiét hiru co gom lai trong chén khong va sau
do tinh ché bing sic ky (silicagel, tir 0 dén 50% EtOAc trong heptan) dé thu dugc
metyl este, 26-04 (2,25g) cua axit 4-Formyl-2-hydroxy-benzoic la chét rin mau vang.

Trong binh thét ¢b day tron véi biy Dean Stark dugc gén, tao hdi luu 26-04
(2,25g, 12mmol) va aminoaxetaldehyt dimetyl axetal (1,31g, 12mmol) trong toluen 3
gior. Co dac hdn hop phan ng trong chéan khong dé thu duge san phim tho metyl este,
26-05 (3,33g, 12,4mmol) cua axit 4-{[2,2-Dimetoxy-etylimino]-metyl}-2-hydroxy-
benzoic 1 chat ddu mau nau. Thém thanh khudy 16n, axit polyphosphoric (25,0g), va
phospho pentoxit (33,0g, 232mmol) vao dau thd nay. Khuédy nhya nhét thu duge 6
80°C trong 5 gio. Pha loang hdn hgp phan ung bang H0 (600mL), chuyén vao binh
thot ¢b Erlenmyer 5L va xir ly mot cach céan than hdn hop dugc khudy manh bang cac
phén nhé chira NaHCO3 dang rin cho dén khi viéc bd sung khong lam cho hén hop
nhan tao bot. Sau do, chiét hdn hop trong nudc bazo bing DCM (5 x 200mL). Rua
phan chiét hiru co gom lai bang H>O (2 x 50mL), lam kho bing Na2S04, ¢ dic trong
chan khong va sau do tinh ché bing séc ky (silicagel, tir 0 dén 100% EtOAc trong
heptan) dé thu duoc metyl este, 26-06 (0,520g) cua axit 5-Hydroxy-isoquinolin-6-

carboxylic.
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Hoa tan 26-06 (0,520g, 2,46mmol) trong MeOH (15mL) va sau do thém 4N
HCI trong dioxan (6,15mL, 24mmol) vao. Hydro hoa trén thiét bi H-Cube bing cach
tuin hoan mdt cach lién tuc dung dich qua vo PtO; & téc do 1mL/phuttrong 10mbar ap
suit H, trong 5 gio, sau do trong S50mbar ap sudt H, trong 15 gi®. Co6 dic hdn hop phan
ing du6i ap suit giam dé thu dugc san pham thd metyl este cla axit 5-Hydroxy-
1,2,3,4-tetrahydro-isoquinolin-6-carboxylic; hydroclorua, 26-07 (0,90g) la chét ran
mau d6. Hoa tan chit rin tho nay trong DCM (30mL) va lam mat dén 0°C trudc khi
thém trietylamin (1,65mL, 11lmmol) va sau do di-tert-butyl dicarbonat (1,70mL,
7,39mmol). Loai bo hdn hop phan (g ra khoi bé lam mat, khudy 16 gio, co dac dudi
ap sudt giam va tinh ché bang sic ky (silicagel, tir 0 dén 50% EtOAc trong heptan).
Hop chat trung gian mong mudn 2-tert-butyl este 6-metyl este 26-08 (0,492¢g) cua axit
5-Hydroxy-3,4-dihydro-1H-isoquinolin-2,6-dicarboxylic dbng tach rira bing di-tert-
butyl dicarbonat (1,61g). Hoa tan hdn hop (2,1g) trong MeOH (50mL), thém K,COs3
(2,21g, 16mmol) vao va khudy hon hop thu dugc 16 gio. Loai bo dich ndi ra khoi binh
thét ¢b phan Ung va nghién phén sa ling bing MeOH (2 x 10mL). C6 dac dich ndi
metanol gom lai dudi ap suét giam, hoa tan trong EtOAc (50mL), rua bang IN HCI (3
x 30mL), nudc mubdi (10mL), lam khd bang Na2S04, va co dic trong chan khong dé
thu duoc 26-08 (0,422g). Gom phén con lai nay bing iodometan (1,0mL, 16mmol),
K>COs (0,20g, 1,5mmol), Cs2CO3 (0,40g, 1,5mmol), va axeton (4,0mL) va chiéu xa
trong vi song & 70°C trong 7 gid. Co dac hdn hop dudi ap sudt giam va tinh ché bang
sic ky (silicagel, tr 0 dén 100% EtOAc) dé thu dugc tap chét 2-tert-butyl este 6-metyl
este, 26-09 (0,245g) cua axit 5-Metoxy-3,4-dihydro-1H-isoquinolin-2,6-dicarboxylic
ma duoc cho vao tiép theo nhu né co.

Gom tap chit 26-09 (0,240g, 0,51mmol) véi lithi hydroxit (1,22g, 5,1mmol)
trong THF (4,0mL), MeOH (4,0mL) va nudc (2,0mL). Gia nhiét hon hop 45 phut &
55°C va sau do6 co dic dudi ap suat giam. Hoa tan phan con lai trong EtOAc (20mL),
rira bing IN HCI (3 x 50mL), nuéc mudi (10mL), lam khé bang NaxSOs, va cd dac
trong chan khong dé thu dugc san phém tho 2-tert-butyl este, 26-10 (0,177g) cua axit

5-Metoxy-3,4-dihydro- 1 H-isoquinolin-2,6-dicarboxylic la chit rin mau tring.

Thém 1M boran trong dung dich THF (1,27mL, 1,27mmol) vao dung dich chtra
san phadm tho 26-10 (0,177g, 0,58mmol) trong THF (3mL) va khudy hén hop thu duge
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trong 18 gio. C6 didc hdn hop phan ing trong chén khong va tinh ché bang sic ky pha
nguoc (C18 silicagel, tu 5 dén 95% MeCN, trong H20 bing 0,1% TFA) dé thu duoc
tert-butyl este, 26-11 (0,125g) cua axit 6-Hydroxymetyl-5-metoxy-3.,4-dihydro-1H-

isoquinolin-2-carboxylic 1a phin con lai trong, khong mau.

Hoa tan 26-11 (0,125g, 0,43mmol) va N,N-diisopropyletylamin (0,111mL,
0,64mmol) trong DCM (4,0mL), oxy hoa khtr hdn hop thu duogc bang cach lam thay
d6i gitta agon va chan khong (3x), va sau d6 lam mat dén -30°C. Thém
triphenylphosphin dibromua (0,262g, 0,60mmol) vao va hdn hop thu duge khudy trong
3 git do lam 4m bé 1am mat dén -15°C. Cb dac hén hop phan img dudi ap suat giam
va tinh ché phan con lai bang sic ky (silicagel, tir 5 dén 50% EtOAc trong heptan) dé
thu duoc hop chét trung gian mong mudn tert-butyl este, 26-12 (0,103g) cua axit 6-

Bromometyl-5-metoxy-3,4-dihydro-1H-isoquinolin-2-carboxylic.

Cac hop chét sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bing cach sir dung phenol, 3-15, bromua, 26-12, va cac vit li¢u khoi ddu thich
hop khéc va cac diéu kién tinh ché thich hop:

Hop chét 220: MS, tia dién, m/z = 599,3 [M+H], RT 0,71 phut;

Hop chit 221: MS, tia dién, m/z = 571,3 [M+H], RT 0,71 phut;

Vi du 27: Axit 5-Metoxy-1-(6-{3-metyl-2-[5-metyl-1-0xo-2-(tetrahydro-pyran-4-
yl)-l,2,3,4-tetrahydro-isoquinolin-6-ylmetoxy]-phenyl}-pyridin-2-yl)—lH-pyrazol-

4-carboxylic

OH OH

Oj\( I O?\( |
o e}
N N
N | Ny N ' N
Q
+ N Cl
@ )
' Hop chét 27 Hop chét 167
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Thém natri clorit (0,035g, 0,39mmol) vao huyén phu chira hop chét 27 (0,065g,
0,11mmol) trong 4:1 hén hop g@)m 1,1,2,2,-tetracloetan:nudc (1,2mL). Gia nhiét hén
hop ¢ 55°C trong 2 gid sau d6 lam mat dén nhiét do trong phong va hdn hop duge tinh
ché bang sic ky pha nguoc nhanh C18 dé thu dugc hop chét néu & tiéu dé (0,009g).
Hop chét 167: MS, tia dién, m/z = 584,8 [M+H], RT 1,01 phut.

Hop chit sau diy duoc tao ra theo quy trinh trén ddy bing cach st dung Hop
chit 114 1am vat liéu khdi dAu thich hop va cac diéu kién tinh ché thich hop:
Hop chat 194: MS, tia dién, m/z = 597,22 [M+H], RT 1,02 phut.
Vi du 28: Piéu ché axit 1-{6-[2-(2-(S)-1-[1,4]Dioxan-2-ylmetyl-5-metyl-1,2,3,4-
tetrahydro-isoquinolin-6-ylmetoxy)-3-metyl-phenyl]-pyridin-2-yl}-5-etoxy-1H-

pyrazol-4-carboxylic

Cs,CO,, ACN DCE, BF ,OEt NaOH
Chiral OH Y %
OBVC‘ ira Cl/\/ cl
o} \ o} 0
ooy S oo O o
3> N HOj"'m/N o~ N
281 28-2

Hop chét 185

Hoa tan amin 8-42 (80,0mg, 0,152mmol) trong axetonitril (3,0mL) va thém
clorua (16,87mg, 0,182mmol) va Cs2COs (51,5mg, 0,243mmol) vao. Gia nhiét phan
{ng dén 60°C va khudy qua dém. LC-MS cho biét khdi lugng mong mudn. Chiét phan
{mg bing EtOAc, rira bdng nudc mudi, lam khd qua MgSOs, va co ddc. Cho phén con
lai thu duogc vao sic ky silicagel bang cach st dung gradient tir 12 dén 100% EtOAc

trong heptan. Gom cac phén doan mong mudn va ¢ dc thu dugc san phim (43,0mg).

Thém 2-cloetanol (0,005mL, 0,081mmol) vao dung dich chira epoxit 28-1
(43,0mg, 0,074mmol) va DCE (2,0mL) tiép theo dung dich chira BF3Et;O (0,01mL)
trong DCE. Khudy phén {mg & 45°C qua dém. Lam mat hon hop phan tng dén nhiét

d6 trong phong va co dic. Cho vat liéu thu dugc thé vao budce tiép theo.
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Thém dung dich 2,0M NaOH (2,0mL) vao vat liéu khoi dau 28-2 (40,0mg). Gia
nhiét dung dich nay dén 90°C va trd nén déng nhat. Khudy hén hop nay trong 3 gid va
lam mat phan ung dén nhiét do trong phong. Cho hén hop nay vao cot C18 (tir 20 dén
80% ACN trong Water voi 0,1% TFA). Gom céac phan doan mong mudn va cb dic dé
thu duge hop chit mong mudn 18 (19,1mg).

Hop chét 185: MS, tia dién, m/z = 599,3 [M+H], RT 0,75 phit, Phuong phap B1.

Hop chit sau ddy duogc tao ra theo quy trinh duge mé ta trong Vi du 28, bang
cach sir dung vat liéu khoi du thich hop va cac diéu kién tinh ché thich hop:

Hop chat 170: MS, tia dién, m/z = 599,3 [M+H], RT 0,63 phut, Phuong phap B1.
Vi du 29: tert-Butyl 8-etyl-6(hydroxymetyl)-3,4-dihydroisoquinolin-2(1H)-
carboxylat (29-13)
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Thém nho giot Mel (250g, 1,8mol) vao hon hop gdbm hop chit 29-1 (300g,
1,6mol) va K,COs (665g, 4,8mol) trong DMF (2000mL) & nhiét d§ trong phong.
Khudy hdn hop qua dém. TLC thé hién phan {mg da két thic. Lam ngung phan Ung
bang H20 va chiét bing EtOAc. Lam kho 10p hitu co, loc, 1am bay hoi dudi ap sudt
giam dé thu duoc san phdm thd ma dugc tinh ché bing sic ky trén silicagel dé thu

duoc hop chét 29-2 (165g, hiéu suét 52%).

Gia nhiét dung dich chira hop chéit 29-2 (100g, 497,4mmol), NBS (88.5g,
497, 4mmol) va AIBN (10g, 10%) trong CCls (700mL) dén héi luu trong 12 gi. TLC
thé hién phan (g da két thic. Sau khi lam mat dén nhiét do trong phong, lam ngimg
phan tng bing H>O va chiét bing EtOAc. Lam khé 16p hitu co, loc va lam bay hoi
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dudi ap sut giam dé thu dugc san phim thd ma dugc tinh ché bang sic ky trén

silicagel dé thu duoc hop chat 29-3 (48g, hidu suat 42%).

Khudy dung dich chita hop chét 29-3 (80g, 285,7mmol) va TMSCN (28,2g,
285,7mmol) trong ACN (600ml) & nhiét do trong phong trong 0,5 gio. Thém TBAF
(74,6g, 285,7mmol) vao hdn hop phan ing & nudc da va khudy hon hop trong 12 gio.
TLC thé hién phan (g da hoan thanh. Lam ngimng phan g bing H,O va chiét bang
EtOAc. Lam kho 16p hitu co, loc va lam bay hoi dudi ap sudt giam dé thu dugc san
phdm thd ma dugc tinh ché bing sic ky trén silicagel dé thu dugc hop chit 29-4 (39g,
higu suat 60%).

Khudy dung dich chira hop chat 29-4 (12g, 53,1mmol) va Ni (10g) trong MeOH
(80ml) va NH3.H20 (80ml) trong H» voi ap sudt 50psi & nhiét do trong phong trong 5
gio. TLC thé hién phan tng da hoan thanh. Loc hon hop va cb dac phan loc trén bom
chan khong dé thu duoc san phdm tho (8g) ma duge sir dung tryc tiép cho budc tiép

theo.

Khudy dung dich chira hop chat 29-5 (75g, 326,08mmol) va HCHO (8,8g,
293,47mmol) trong HCO;H (500ml) ¢ 50°C trong N2 qua dém. LCMS thé hién phan
{ng da hoan thanh. Loai bo dung mdi dudi ap suét giam d8 thu dwoc san phdm thd ma
duoc tinh ché bing sic ky on silicagel dé thu dugc hgp chat 29-6 (54g, hiéu suét 64%
trong 2 budc).

Khuiy dung dich chira hop chit 29-6 (45g, 186mmol) trong dung dich nuoc
HBr (400ml) & 90°C trong 12 gio. LCMS thé hién phan ng da hoan thanh. Loai bo
dung mdi dudi ap sudt giam dé thu dugc san phdm thé ma duoc tinh ché bang sic ky
trén silicagel dé thu duoc hop chit 29-7 (20,75g, hiéu suét 53%).

Khudy dung dich chaa hop chdt 29-7 (20g, 87.7mmol), Boc:O (19,1g,
87,7mmol) va TEA (17,7g, 175,4mmol) trong THF/H2O (1:1) (200ml) 0 nhiét do
trong phong trong 3 gio. TLC thé hién phan {mg da két thuc. Lam ngung phan (ng
bing H,0 va chiét bang EtOAc. Lam khd I6p hitu co, loc va lam bay hoi dudi ap sut
giam dé thu dugc san phdm thd ma duge tinh ché bang sdc ky trén silicagel dé thu

dugc hop chit 29-8 (20g, hiéu suit 70%).
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Khudy dung dich chia hop chit 29-8 (l4g, 42,7mmol), K,COs (17,66,
128mmol), Pd(dppHCL (2,5g), Pd(PPh3)4(2,5g), va hop chit 29-8B (7,22g, 46,9mmol)
trong DMF (150ml) ¢ hdi luu qua dém. TLC thé hién phan mg da két thic. Sau khi
loc, ¢o dic phan loc dudi 4p sudt giam va tinh ché phin con lai bang séc ky trén

silicagel dé thu dugc hop chit 29-9 (7,2g, hiéu suit 61%).

Khudy dung dich chira hop chét 29-9 (7,2g, 26,2mmol) va Pd-C (2g) trong
MeOH (100ml) trong Hz véi ap suat 50psi & nhiét d§ trong phong trong 12 gio. TLC
thé hién phan tng da hoan thanh. Loc hdn hgp va cd dic phin loc dé thu dugc san
~ phim thd ma dugc tinh ché bang sic ky trén silicagel dé thu dugc hop chét 29-10
(5,8g, hidu suit 80%).

Khudy dung dich ch@a hop chit 29-10 (5,8g, 20,9mmol), THO (5,9g,
20,9mmol) va TEA (6,3g, 62,7mmol) trong DCM (70ml) & nhiét d¢ trong phong trong
3 gir. TLC thé hién phan (ng da hoan thanh. Lam ngung phan ung bing H,0 va chiét
bing EtOAc. Lam khé 16p hitu co, loc va lam bay hoi dudi ap sudt giam dé thu duoc
san pham thd ma dugc tinh ché bang séc ky trén silicagel dé thu dugc hop chat 29-11

(7g, hiéu suit 82%).

Khudy hdn hop gdm hop chat 29-11 (7g, 17,1mmol), Pd(OAc): (1,4g), dppp
(1,4g) va EtsN (5,2g, 51,3mmol) trong MeOH (80mL) ¢ 80°C trong CO vOi ap sudt
3MPa trong 2 ngay. Loc bo chét rén va co dic phén loc dudi ap sudt giam. Tinh ché
phan con lai bing sic ky trén silicagel dé thu dugce hop chat 29-12 (4,8g, hiéu sudt
88%).

Thém nho giot dung dich chira hop chéit 29-12 (4.8¢g, 15,0mmol) trong THF
(50mL) vao dung dich chira LiAlH4 (1,1g, 30,1mmol) trong THF (10mL) & -50°C
trong 30 phut. Sau khi thém, khudy hdn hop phan img ¢ 0°C trong 2,5 gi¢. Sau do, XU
Iy hdn hop phan tng bing H20 va DCM. Tach 16p hiru co, rua bing nudc mudi, lam
kho qua NaxSOs, loc va cd dac dudi ap suit giam. Tinh ché phan con lai bang séc ky

trén silicagel dé thu duoc 29-13 (4,1g, hidu suit 92%).

Tuong tu, bromua duge tao ra tir 29-13 nhu duge mo ta trong vi du 25 tao ra

hop chit 29-14.
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Cac hop chét sau day tir Bang 1 duoc tao ra theo quy trinh dugc mé ta trong Vi
du 7a, bang cach str dung phenol, 2-8, bromua, 29-14, va cac vat liéu khoi dau thich
hop khac va cac diéu kién tinh ché thich hop:

Hop chit 248: MS, tia dién, m/z = 583,3 [M+H], RT 1,29 phut (Phuong phap A2);
Hop chét 249: MS, tia dién, m/z = 555,3 [M+H], RT 1,37 phut (Phuong phap A2).
Vi du 30: tert-Butyl 8-xyano-6-(hydroxymetyl)-3,4-dihydroisoquinolin-2(1H)-
carboxylat (30-12)

HO MeO MeO B MeO
\Q/ K2CO3. Mel, DMF \©/ ___NBS,ABN \©/\ " TBAF, TMSCN \Q/\CN
_— —_——-
L ia, aa N B CCly, hoi luu, qua dém & CH:CN, nhiét d6 trong

Nhiét d6 trong phong, 24
gio, budc 1, hiéu suat 52% phong, qua dém Br

30~ 30-2 30-3 304
Ni, 30 Psi,Hp, HO
NHg H,0 eo@@ __HCHO, HCOOH__ @3 . HBraa. Boc,O, EtsN
—_— —_——— -
NH, 9o°c 12h NH
MeOH,rt, 5 h THF, H,0
50°C, qua dém, 't 3 h
Br budc 5 Br
30-5 0-6 30-7
HO HO TO
m ZnCN, Zn, Pd(dppf)Cl, m Tf,0, TEA m Pd(OAc),, TEA
~ _— ~ —_— -
Boc Pd(PPhs),, DMF L Boc  pem,rt, 3h L Boc DPPP, MeON
Br o i F a
120 °C, overnight 90°C, 2d
30-8 30-9 30-10
MeO,C
LAH HO
N. - Nog
Boc  THF, -50°C~-20°C,5h oc
CN CN
30-1 3012

Thém nho giot Mel (250g, 1,8mol) vao hdn hgp chira hop chat 30-1 (300g,
1,6mol) va K2CO; (665g, 4,8mol) trong DMF (2000mL) ¢ nhiét do trong phong.
Khuéy hén hop qua dém. TLC thé hién phan ung déa két thic. Lam nging phan tng
bing H,0 va chiét bing EtOAc. Lam khé 16p hitu co, loc, lam bay hoi dudi ap suat
giam d& thu dugc san phim thd ma dugc tinh ché bang séc ky trén silicagel dé thu
duoc hop chit 30-2 (165g, hiéu suat 52%).

Gia nhiét dung dich chira hop chét 30-2 (100g, 497,4mmol), NBS (88,5g,
497 4mmol) va AIBN (10g, 10%) trong CCls (700mL) dén héi luu trong 12 gio. TLC
thé hién phan (mg da két thuc. Sau khi lam mét dén nhiét d¢ trong phong, lam ngung
phan (g bang H>O va chiét bang EtOAc. Lam khd 1dp hiru co, loc va lam bay hoi
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dudi ap sudt giam dé& thu duoc san phim thd ma duge tinh ché bing sic ky trén

silicagel dé thu dwoc hop chét 30-3 (48g, hi¢u sudt 42%).

Khudy dung dich chira hop chit 30-3 (80g, 285,7mmol) va TMSCN (28,2g,
285,7mmol) trong ACN (600ml) & nhiét do trong phong trong 0,5 gio. Thém TBAF
(74,6g, 285,7mmol) vao hén hop phan ng & bé nuéc da va khudy hon hop trong 12
gid. TLC thé hién phan (mg da hoan thanh. Lam nging phan ng bing 0 va chiét
bang EtOAc. Lam kho 16p hitu co, loc va lam bay hoi dudi ap sudt giam dé thu duogc
san phdm thé ma duoc tinh ché bang sic ky trén silica gel dé thu dugc hop chit 30-4

(39g, hiéu suat 60%).

Khudy dung dich chira hop chét 30-4 (12g, 53,1mmol) va Ni (10g) trong MeOH
(80ml) va NHs.H20 (80ml) trong Hy véi ap suét 50 psi & nhiét d¢ trong phong trong 5
gio. TLC thé hién phan (ng da hoan thanh. Loc hdn hgp va ¢6 dac phan loc trén bom
chan khong dé thu dugc san phdm tho (8g) ma dugc st dung tryc tiép trong budc tiép

theo.

Khudy dung dich chira hop chat 30-5 (75g, 326,08mmol) va HCHO (8,8g,
293,47mmol) trong HCO;H (500ml) & 50°C trong N> qua dém. LCMS thé hién phan
{mg da hoan thanh. Loai bo dung mdi dudi ap suat giam dé thu duoc san pham thd ma
dugce tinh ché bang sic ky trén silicagel dé thu dugc hop chit 30-6 (54g, hiéu suit 64%
trong 2 budc).

Khudy dung dich chira hop chat 30-6 (45g, 186mmol) trong dung dich nudc
HBr (400ml) & 90°C trong 12 gio. LCMS thé hién phan ng da hoan thanh. Loai bo
dung moi dudi ap sudt giam dé thu dugc san phdm thé ma duogc tinh ché bang sic ky
trén silicagel dé thu duge hop chét 30-7 (20,75, hidu sudt 53%).

Khudy dung dich chira hop chit 30-7 (20g, 87,7mmol), Boc:O (19,1g,
87,7mmol) va TEA (17,7g, 175,4mmol) trong THF/H.O (1:1) (200ml) 0 nhiét do
trong phong trong 3 gio. TLC thé hién phan {ng da két thac. Lam ngung phan Ung
bing H,O va chiét bang EtOAc. Lam kho 16p hitu co, loc va lam bay hoi dudi ap suat
giam dé thu dugc san phim thé ma dugc tinh ché bang sic ky trén silicagel dé thu

dugc hop chit 30-8 (20g, hi¢u suit 70%).
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Khudy dung dich chira hgp chat 30-8 (11g, 34,8mmol), Pd(dppHCL> (2,5g),
Pd(PPh3)4 (2,5g), ZnCN (2,8g, 31,3mmol), Zn (1,1g, 17,4mmol) trong DMF (110ml) 0
hdi luu qua dém. TLC thé hién phan (mg da hoan thanh. Sau khi loc, ¢6 dac phan loc
dudi ap sudt giam va tinh ché phan con lai bang séc ky trén silicagel dé thu duoc hop

chat 30-9 (6,5g, hidu suat 71%).

Khudy dung dich chira hgp chét 30-9 (12g, 43,7mmol), THO (12,3g, 43,7mmol)
va TEA (13,3g, 131,23mmol) trong DCM (120ml) & nhiét do trong phong trong 3 gio.
TLC thé hién phan ng da hoan thanh. Lam ngung phan (ng bing H,0 va chiét bang
EtOAc. Lam kho 10p hitu co, loc va lam bay hoi dudi ap suat giam dé thu dugc san
phdm thé ma dugc tinh ché bing séc ky trén silicagel dé thu dugc hop chét 30-10 (9g,
hiéu suét 51%).

Khudy hdn hop gdm hop chit 30-10 (9,5g, 23,4mmol), Pd(OAc): (1,9g), dppp
(1,9g) va EtN (7,1g, 70,1mmol) trong MeOH (90mL) & 80°C trong CO voi ap sut
3MPa trong 2 ngay. Loc bd chét ran va cd déc phdn loc dudi ap suét giam. Tinh ché
phén con lai bang séc ky trén silicagel dé thu dugc hop chét 30-11 (6g, hi¢u suit 80%).

Thém nho giot dung dich chira hop chit 30-11 (6g, 19,0mmol) trong THF
(50mL) vao dung dich chita LiAlH4 (1,4g, 37,9mmol) trong THF (10mL) 0 -50°C
trong 30 phut. Sau khi thém, khudy hdn hop phan ng ¢ -20°C trong 4,5 gio. Sau do,
xtr 1y hdn hop phan img bang H>O va DCM. Tach 16p hitu co, rua bing nudc mudi,
lam kho qua Na;SOs, loc va cd dic dudi ap suit giam. Tinh ché phan con lai bang séc
ky trén silicagel dé thu dugc 30-12 (4,1g, hiéu suit 74%).

Tuong ty, bromua duge tao ra tir 30-12 nhu duge md ta trong vi du 25 tao ra

hop chat 30-13.

Cac hop chit sau day tir Bang 1 dugc tao ra theo quy trinh duge mo ta trong Vi
du 7a, bing cach sir dung phenol, 2-8, bromua, 30-13, va cac vt liu khoi dau thich

hop khéc va cac diéu kién tinh ché thich hop:
Hop chit 250: MS, tia dién, m/z = 580,2 [M+H], RT 0,61 phut.
Danh gia hoat tinh sinh hoc

Thir nghiém té bao

-124-



20866

Thir nghiém hoat tinh té bao sGC dugc thuc hién voi sy 6 mat va khong co
mit clia 50% huyét thanh nguoi (HS) bang cach sir dung té bao budng trimg cua chudt
lang Trung qudc ma da duoc chuyén nhim mét cach n dinh dé biéu hién guanylat
xyclaza cua ngudi co thé hoa tan dudi don vi alpha 1 va beta 1 (sGC). Té bao duoc U
so b voi 40 microM 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-on (ODQ), chat irc ché
sGC, trong mot gio trong chét dém chtra 0,1% albumin huyét thanh bo va 3-isobutyl-
1-metylxanthin (IBMX). Puong cong dap ung ndng do dugc tao ra déi voi hop chét
thir nghiém trong DMSO. Viéc pha loang trung gian cua hop chit duogc thuc hién
trong chit dém chira IBMX hogc typ AB HS chira IBMX. Hop chét dugc pha loang
duoc bd sung vao té bao va ching dugc U ¢ nhiét do trong phong trong ba muoi phut.
¢cGMP dugc do bang cach st dung kit huynh quang phan giai thoi gian dong nhét

CisBio va ECso duoc tinh toan dbi voi mdi hop chat.

Céc hop chét dai dién cia sang ché duge thir nghiém dbi voi thir nghiém trén
day vé hoat tinh. Céac hgp chit duge uu tién co ECsp <1.000nM trong thur nghiém trén
day va hop chét duge uu tién hon ¢ ECso< 200nM. Péi vai cac vi du, cac dir liéu dbi

v&i hop chét dai dién tir bang 1 duge thé hién trong bang 2.

Bang 2

ECso ECso

Hop chit sb (nM) Hop chit s6 (nM)
1 39 130 21
2 11 131 410
3 29 132 11
4 11 133 27
5 9, 134 46
6 87 135 54
7 32 136 81
8 42 137 89
9 59 138 54
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10 16 139 8,4
11 17 140 15
12 26 141 17
13 180 142 62
14 18 143 160
15 28 144 460
16 23 145 13
17 18 146 23
18 8 147 450
19 17 148 43
20 24 149 44
21 17 150 91
22 14 151 130
23 52 152 14
24 54 153 26
25 16 154 28
26 5 155 86
27 14 156 720
28 13 157 25
29 3,5 158 30
30 10 159 53
31 19 160 110
32 170 161 14
33 97 162 23
34 65 163 55
35 29 164 32
36 27 165 11
37 120 166 6,6
38 66 167 30
39 17 168 580
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40 62 169 13
41 27 170 28
42 24 171 16
43 130 172 50
44 44 173 13
45 26 174 14
46 38 175 40
47 22 176 9,7
48 10 177 35
49 54 178 14
S0 990 179 59
51 72 180 28
52 170 181 62
53 110 182 370
54 110 183 980
55 110 184 12
56 820 185 30
57 24 186 16
58 82 187 14
59 31 188 8,6
60 -- 189 12
61 59 190 23
62 24 191 3.3
63 82 192 10
64 71 193 12
65 56 194 87
66 110 195 4,7
67 320 196 13
68 38 197 19
69 61 198 5.3
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70 180 199 9
71 67 200 20
72 17 201 12
73 250 202 12
74 73 203 4,4
75 23 204 4,5
76 160 205 13
77 31 206 7,4
78 48 207 9,2
79 33 208 20
80 45 209 200
81 410 210 19
82 & 211 30
83 29 212 36
84 9 213 39
85 22 214 30
86 41 215 37
87 55 216 110
88 28 217 35
89 150 218 62
90 69 219 140
91 75 220 150
92 20 221 210
93 37 222 5,4
94 45 223 8,5
95 54 224 79
96 24 225 10
97 67 226 12
98 270 227 13
99 160 228 14
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100 170 229 3.9
101 110 230 13
102 110 231 4,6
103 110 232 9,5
104 31 233 11
105 17 234 13
106 27 235 20
107 23 236 28
108 24 237 4,9
109 34 238 5,1
110 45 239 6,5
111 99 240 7.9
112 110 241 &

113 24 242 11
114 40 243 16
115 68 244 23
116 28 245 280
117 29 246 6,5
118 39 247 8,6
119 57 248 4,2
120 12 249 4,6
121 40 250 44
122 23 251 7

123 55 252 10
124 47 253 13
125 27 254 25
126 58 255 9,5
127 7,5 256 14
128 15 257 14
129 17 258 15
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Panh gia d¢ tan

Db tan duoc do bang phuong phap sau day.
1. Chuin bi méu:

100uL, 10mM DMSO dung dich gbc chira mdi hop chit dugc chuan bi trong
dia 96 giéng. Thir nghiém duoc thyc hién trong viéc xac dinh don ¢ 3 gia tri d6 pH
(2,2, 4,5 va 6,8). Dbi v6i mdi do pH va mot tham chiéu, 40ul. ciia mdi hgp chat dugc
doi hoi.
Chuén bi chit dém:

Mcllvaine d6 pH=2,2: Thém 100ml nudc khu khoang vao 2,076g monohydrat cua axit
axit xitric va 0,043g Na,HPO4 x 2H>0

Mcllvaine d6 pH=4,5: Thém 100ml nudc khir khoang vao 1,166g monohydrat cua axit
xitric va 1,585g Na,HPO4 x 2H,0

Mcllvaine pH 6.8: Thém 100ml nudc khir khoang vao 0,476g monohydrat cua axit
xitric va 2,753g Na,HPO4 x 2H,0

Véi thiét bi xtr 1y chét 16ng thich hop (Multipette® hogc thiét bi xur ly chat
16ng) 390uL ctua mdi dung dich dém va 10uL hop chét dugc bd sung vao mdi giéng
cta dia 96 giéng sdu. Phu mot cach chic chin dia va ldc trong 24 gio trén thiét bi lic
déu trén (¢ 54 vong/phut) & nhiét d trong phong. Ham lugng DMSO trong chét dém
cudi cung bing 2,5% thé tich.

Sau 24 gio, ly tam dia dé loai bo giot nho trén nap trude khi mo (trong khoang
5 phut ¢ 2500 vong/phut).

Viéc loc dugce thuc hién trong chén khong voi dia loc 96 giéng Millipore. Gom
phén loc trong dia giéng sau va chuyén vao dia thich hop dé phan tich UPLC.

Pia tham chiéu dugc chuin bj bang cach bd sung 10ul hop chét vao 390uL
50:50 axetonitril/nudc trong dia 96 giéng sau va chuyén vao dia thich hop dé phan tich
UPLC. Kiém tra cac giéng bing mét thuong ddi voi su két tinh, su c6 mat bét ky dugc

luu y trong cac 1oi chil giai trong cac két qua duoc bao cao.
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2. Do mau

M3u dugc do bing UPLC-UV bing cach sir dung phuong phap sic ky duge mb
ta dudi day.
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Pha tinh Waters ACQUITY UPLC® BEH C18
1,7um
2,5x50mm
Pha dong
Dung mdi A 0,1% axit formic (do pH=3)
Dung moi B Axetonitril voi 0,1% axit formic
Gradient
0 phut 5% B
1,0 phut 95% B
1,3 phut 95% B
1,4 phat 5% B
1,7 phut 5% B
Nhiét do cot 40°C
dong 0,8mlL/phut
Khoang thoi gian/ thoi | 1,7 phiit/2,7 phut
gian tudn hoan
Thé tich tiém 2ul
Nhiét do mau 20°C
Do tim PDA Dir liéu 3D cho phép
Budc song 254nm
Téc dd 1ay mau 40 diém/giay
dung giai 4 8nm

Phin mém Waters Empower®2 dugc su dung dé tao ra bd mau (theo cach bb tri

dang tdm), phuong phap bo mau va phuong phap thiét bi.
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Mot bd mau bao gdm phuong phap dbi vai ba dia 96 giéng (mot dia tham chiéu

va hai dia mau va bao gdm mét phuong phap bd mau va mot phuong phap thiét bi).

3. Xur ly va phén tich dir liéu

Sic phd tia cuc tim dwoc gom & 254nm duge tich hop va dugc xu ly.

Cac tac gia sang ché da gia dinh ring hop chét dugc hoa tan mot cach hoan toan

20866

trong dung dich tham chiéu (50:50 axetonitril/nudc)

Dit liéu do tan (ng/mL) dbi v6i cac hop chét tir bang 1 dugc thé hién trong bang

3 dudi day.

Bang 3

Hop chat s6

(a6 pH=2,2)

(d6 pH=4,5)

(49 pH=6,8)

1 95 80 87
2 110 83 &8
3 96 79 81
4 100 81 83
5 98 76 72
6 90 64 81
7 110 77 91
8 110 82 98
9 94 70 82
10 94 50 73
11 23 <0,1 80
12 110 90 92
13 100 84 87
14 110 82 76
15 110 88 90
16 95 71 81
17 97 62 85
18 110 86 90
19 96 70 75
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20 95 72 68
21 96 62 60
22 97 68 73
23 99 79 82
24 95 76 76
25 91 38 39
26 100 80 80
27 110 88 90
28 110 &3 90
29 110 79 78
30 100 81 75
31 110 89 94
32 91 73 78
33 93 73 75
34 82 65 68
35 93 73 78
36 91 72 74
37 92 74 78
38 110 94 88
39 93 44 &1
40 99 81 &5
41 96 75 80
42 93 75 78
43 95 79 82
44 100 85 88
45 82 61 73
46 100 82 86
47 &7 69 79
48 100 82 86
49 92 69 58
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50 120 79 75
51 110 &3 93
52 83 58 73
53 84 65 70
54 100 78 75
55 98 48 49
56 87 66 77
57 95 47 51
58 111 85 &9
59 -- - --
60 117 96 100
61 130 110 99
62 110 88 91
63 110 90 92
64 100 66 66
65 110 84 74
66 63 54 55
67 90 76 78
68 &5 71 74
69 91 77 80
70 86 57 64
71 94 75 78
72 44 46 67
73 86 67 71
74 110 83 95
75 120 93 90
76 100 86 &9
77 96 &3 87
78 100 86 89
79 100 &7 89
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80 110 94 95
81 100 84 79
82 120 100 97
83 110 88 95
84 110 86 &9
85 120 96 110
86 110 90 91
87 110 87 90
88 90 63 75
89 130 92 &1
90 100 &1 81
91 100 81 81
92 110 93 96
93 98 77 81
94 91 68 73
95 100 80 84
96 93 67 75
97 91 72 77
98 150 110 99
99 150 120 110
100 110 88 97
101 90 73 74
102 99 81 82
103 96 78 81
104 110 93 97
105 93 72 75
106 88 69 73
107 73 54 58
108 81 61 65
109 88 33 36
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110 130 96 120
111 87 69 75
112 110 78 94
113 94 80 84
114 120 99 100
115 89 71 43
116 - - -
117 102 82 85
118 110 84 92
119 110 89 97
120 110 94 97
121 110 90 93
122 100 86 82
123 100 76 73
124 100 8.6 44
125 110 76 78
126 96 74 78
127 130 100 110
128 93 77 78
129 95 79 79
130 130 100 110
131 130 97 110
132 130 110 110
133 120 99 100
134 110 94 100
135 110 97 100
136 120 100 110
137 110 98 110
138 - - -
139 130 110 120
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140 140 120 120
141 130 110 110
142 120 87 93
143 160 150 160
144 110 89 93
145 110 92 94
146 100 88 79
147 1,2 3,1 75
148 110 100 94
149 110 78 81
150 100 67 78
151 110 98 &5
152 97 74 74
153 &7 67 65
154 &5 36 57
155 60 66 73
156 -- -- --
157 94 70 62
158 64 43 41
159 86 55 51
160 <0,1 0,93 73
161 110 91 97
162 100 &3 &2
163 110 75 73
164 100 72 93
165 120 58 39
166 110 51 64
167 2,1 5,9 83
168 110 90 &8
169 120 100 97
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170 120 96 95
171 120 99 98
172 110 87 85
173 130 98 97
174 99 71 91
175 110 80 &5
176 100 77 43
177 110 58 86
178 100 72 86
179 43 92 93
180 100 79 76
181 110 87 88
182 110 81 81
183 110 82 87
184 &9 76 76
185 100 83 82
186 110 &3 99
187 100 82 &3
188 89 77 73
189 &9 73 75
190 100 &3 87
191 100 85 80
192 -- -- --
193 100 80 73
194 0,68 2,5 78
195 110 &3 80
196 &9 77 &5
197 110 83 79
198 120 100 93
199 120 96 92

-139-




20866

200 100 73 73
201 87 68 66
202 92 73 70
203 81 70 72
204 82 72 73
205 99 73 81
206 90 71 76
207 82 68 73
208 82 47 57
209 110 81 84
210 110 &7 87
211 95 82 78
212 92 79 75
213 85 66 72
214 81 64 69
215 86 70 76
216 -- -- --
217 97 73 69
218 120 85 75
219 110 76 74
220 100 77 86
221 100 72 94
222 &5 71 73
223 81 68 69
224 110 78 13
225 95 78 81
226 98 83 86
227 90 73 77
228 96 78 81
229 100 81 73
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230 100 84 72
231 120 92 87
232 93 74 63
233 98 73 86
234 120 97 91
235 100 83 &8
236 110 96 &3
237 94 55 52
238 77 55 52
239 91 71 72
240 92 69 67
241 100 81 84
242 110 79 78
243 100 82 81
244 120 99 98
245 100 79 92
246 -- - --
247 90 75 71
248 94 75 74
249 94 67 93
250 110 81 86
251 100 72 77
252 94 73 62
253 100 75 81
254 100 64 80
255 -- -- --
256 -- -- --
257 -- -- --
258 -- - --
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Panh gia d6 én dinh chuyén hoa

Muc tiéu

5 thoi didm, vi thé gan nguoi duge dua vao ¢ mue cao (HLM) thur nghiém do

én dinh chuyén hoa duoc thiét ké dé xac dinh sy chuyén hoa hop chét in vitro. Cac

hop chit duge G bang HLM & ndng do 1uM, & 37°C, trong tdng s 60 phut. Ty 1é phan

tram hop chat con lai ¢ 5, 15, 30, va 60 phut dugc su dung dé tinh toan t1/2 (phut),
CLin (mL/phut /kg), CLy (mL/phut /kg), va % Qun. Thir nghiém dugc dya trén dia 96

giéng va co thé dung dén 92 hop chéat/dia (n=1).

U

Béng cach sit dung dau da kénh 96 giéng, Biomek FX, dugc trang bi voi khéi/dung

cu lac gia nhiét Peltier, dwoc 1ap trinh dé hoan thanh cac budc sau day:

1.

Pipet 175ul 1,15mg/mL vi thé vao mdi trong s6 96 vat 16ng vao hinh non
(Analytical Sales and Products, loai sé 96PL05) ma lip vao dia cua khdi/dung
cu lic gia nhiét Peltier (dia u)

B6 sung 5ul. hop chit tir dia thor nghiém vao vi thé va lic hdn hgp o 600
vong/phit & 42,1°C trong 10 phut (thiét 1ap 42,1°C trén Peltier dugc doi hoi dbi
v&i cac mau dé 0 ¢ 37°C)

Sau 10 phut, giuc nguoi dung bd sung dia NADPH vao 1én trén va bd sung
20uL tir dia NADPH vao dia i dé bat ddu phan img

B& sung 215ul. 100%, axetonitril lanh chira (cac) tiéu chudn ndi tai vao dia
“nglmg” 0 phut, 5 phit, 15 phut, 30 phit va 60 phut

G 0 phat, 5 phat, 15 phiit, 30 phat va 60 phit vao viéc u, thai 12uL ra khoi hon

hop G va bd sung nd vao dung dich lam ngung dé lam ngumg phan ng

. B4 sung 185uL. nudc loai HPLC vao mdi giéng cua dia nging 0, 5, 15, 30 va 60

phit dé pha lodng hop chat dén ndng do thich hop déi véi quang phd ké khoi

Sau d6, gom tat ca cac thoi diém, boc kin dia ngumg bing tham dia c6 thé xuyén

qua 96 giéng hodc gia nhiét thim boc kin va ly tim ¢ 3000 vong/phut trong 15 phut dé

tao vién vi thé.
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Phén tich

Phén tich dia bang cach sir dung LC/MS/MS véi su ion hoa tia dién (ESI) va su
chuyén tiép MRM dugc xac dinh trude. Phuong phap LC bao gém cac tham sb sau
day:

Thé tich tiém: 5ul

Pha dong: 0,1% axit formic trong nudc (A) va 0,1% axit formic trong axetonitril (B)

(loai HPLC)
Nhiét do bén trai va bén phai: 35°C
Thoi gian thuc hién: 4,0 phat

Cot: Thermo Scientific, Aquasil C18, 50 x 2,1mm, 5u, phan sé 77505-052130, hodc

tuong duong

Gradient bom LC:

Téng thoi Tdc d6 dong %A %B
gian (phut) (uL/phut )

0 500 90,0 10,0
0,5 500 90,0 10,0
1,5 500 1,0 99,0
2,5 500 1,0 99,0
3.3 500 90,0 10,0
4,0 500 90,0 10,0

Néu hinh dang dinh la kém va co6 thé khong dugc tich hop mot cach ding dén,

thi phuong phap LC sau day ¢ thé duoc str dung:

Thé tich tiém: Sul

Pha dong: 2,5mM Amoni Bicarbonat (A) va 100% Axetonitril (B) (loai HPLC)
Rua nudc: 90% nudc, 10% Axetonitril (loai HPLC)

Rura hitu co: 90% Axetonitril, 10% nudc (loai HPLC)
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Nhiét do bén trai va bén phai: 35°C
Thoi gian thuc hién: 4,5 phut

Cot: Phenomex Luna 3u C18(2) 100A, 50 x 2,00mm

Gradient bom LC:

Téng thoi Téc do dong %A %B
gian (phut) (uL/phut )

0 500 90,0 10,0
0,5 500 90,0 10,0
1,5 500 1,0 99,0
2,5 500 1,0 99,0
3,30 500 90,0 10,0
4,50 500 90,0 10,0

Bing cach sir dung ban mau Excel trong Activitybase, dién tich dinh tuong ng
véi 5, 15, 30 va 60 phit duge so voi dién tich dinh & 0 phiit dé tinh toan ty 1¢ phan

tram hop chét con lai bing cach st dung phuong trinh sau day:

Ty 18 phan tram hop chét con lai = (AUC tai thoi gian t phat/AUC ¢ thoi gian 0
phut) x 100 trong do t= 0, 5, 15, 30 hodc 60 phut.

Théi gian (phut) dwoc vé biéu dd dbi véi loga tu nhién (Ln) vé ty & phén trim
hop chét con lai dé xac dinh do nghiéng. Do nghiéng dugc st dung dé tinh toan t1/2
(phat) bang cach sir dung phuong trinh, t1/2 = 0,693/d9 nghiéng.

Hé sb sach 1am sang, thuc

e Trong lugng gan trung binh 0,693/t1/2* Avg theo trong lugng co thé g/avg theo
kg * f(u)/ndng do protein khi i theo mg/ml.*mg protein vi thé/g gan

e 0,693/t1/2 * 26g/kg * 1/1,0mg/mL * 45mg/g

Heé sé sach Clh, gan

e Dong gan * f(u) * 14m sang/(dong gan + f(u) * lam sang)

Qh, % dong mau gan
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e (Clh/dong gan) * 100

Céc dit liéu do dn dinh chuyén hoa (%Qh) dbi vdi cac hop chit tir bang 1 dugc
thé hién trong bang 4 dudi day. Cac hop chat duge wu tién co tri sé %Qh nho hon 24.

Bang 4
HLM HLM
Hop chétsé | (%Qh) Hop chitsb | (%Qh)
1 <24 130 25
2 <24 131 28
3 <24 132 <24
4 <24 133 <24
5 <24 134 32
6 <24 135 29
7 <24 136 <24
8 <24 137 <24
9 <24 138 68
10 30 139 <24
11 47 140 <24
12 <24 141 <24
13 <24 142 <24
14 31 143 <24
15 <24 144 <24
16 <24 145 <24
17 31 146 <24
18 <24 147 <24
19 29 148 <24
20 38 149 <24
21 <24 150 <24
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22 33 151 <24
23 <24 152 <24
24 <24 153 <24
25 29 154 <24
26 29 155 <24
27 <24 156 <24
28 <24 157 31
29 28 158 <24
30 <24 159 <24
31 <24 160 44
32 <24 161 <24
33 <24 162 26
34 <24 163 <24
35 <24 164 <24
36 <24 165 <24
37 <24 166 27
38 <24 167 <24
39 <24 168 <24
40 <24 169 <24
41 <24 170 <24
42 <24 171 <24
43 26 172 <24
44 <24 173 <24
45 <24 174 <24
46 <24 175 31
47 <24 176 28
48 <24 177 <24
49 48 178 <24
50 40 179 <24
31 <24 180 <24
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52 <24 181 <24
53 <24 182 <24
54 <24 183 <24
55 <24 184 <24
56 <24 185 <24
57 <24 186 <24
58 <24 187 <24
59 <24 188 <24
60 <24 189 26
61 <24 190 43
62 <24 191 <24
63 <24 192 <24
64 <24 193 <24
65 <24 194 <24
66 <24 195 <24
67 <24 196 <24
68 <24 197 <24
69 <24 198 <24
70 <24 199 <24
71 <24 200 40
72 47 201 <24
73 36 202 <24
74 <24 203 <24
75 3] 204 <24
76 <24 205 <24
77 <24 206 <24
78 <24 207 <24
79 <24 208 <24
80 <24 209 <24
81 <24 210 <24
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82 <24 211 <24
83 <24 212 <24
84 <24 213 <24
85 <24 214 <24
86 <24 215 <24
87 <24 216 <24
88 <24 217 89
89 76 218 &9
90 <24 219 89
91 <24 220 <24
92 <24 221 <24
93 <24 222 <24
94 <24 223 <24
95 <24 224 <24
96 30 225 <24
97 <24 226 52
98 31 227 25
99 <24 228 44
100 31 229 34
101 <24 230 <24
102 <24 231 <24
103 25 232 <24
104 26 233 26
105 <24 234 <24
106 <24 235 29
107 <24 236 <24
108 <24 237 <24
109 <24 238 <24
110 <24 239 25
111 <24 240 <24
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112 <24 241 <24
113 <24 242 <24
114 <24 243 <24
115 25 244 <24
116 <24 245 <24
117 25 246 <24
118 <24 247 <24
119 <24 248 <24
120 <24 249 <24
121 <24 250 <24
122 <24 251 <24
123 <24 252 <24
124 <24 253 <24
125 <24 254 <24
126 <24 255 <24
127 <24 256 <24
128 <24 257 <24
129 <24 258 <24

Phuong phap ing dung diéu tri

Cac hop chét duge boc 16 trong ban md ta nay hoat hoa mot cach hiéu qua
guanylat xyclaza co thé hoa tan. Viéc hoat hoa hogc ting tiém luc cta guanylat
xyclaza ¢6 thé hoa tan la phuong phap hap dén dé ngan nglra va didu tri nhiéu bénh
hodc tinh trang bénh két hop voi sy hoat hoa sGC khiém khuyét. Do do, theo mdt
phuong 4n cta sang ché, sang ché dé& xudt phuong phap diéu trj cac bénh ma c6 thé
dugc lam nhe bing su hoat hoa hojc tang tiém lyc sGC. Cac bénh nay bao gom:

Bénh tim mach va cac bénh co lién quan bao gdm bénh tang huyét ap, ching xo
vita dong mach, bénh dong mach ngoai vi, chimg hep tro lai, chimg dot quy, chung

suy tim, chitg co thdt mach vanh, chimg co thit ndo, thuong ton do thiéu mau cuc
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bo/ngép tro lai, bénh ting huyét ap phdi do cuc nghén, bénh ting huyét ap dong mach

phdi, bénh viém hong on dinh va khong 6n dinh va cac r6i loan do cuc ngheén;

Cac bénh viém bao gdm bénh vay nén, da xo cung, chirng viém khop, bénh hen

va bénh nghén phdi man tinh;

R&i loan xo gan bao gdm nhung khong chi gigi han & bénh gan man tinh thudc
nguyén nhéan bét ky hodc ching xo hod vung dic hiéu cua gan nhu xo hoa ngoai vi ma
¢6 thé do thuong ton mién dich gay ra, cac tic dung dong hoc mau va/hodc cac nguyén

nhén khac gdy ra;

Réi loan xo than bao gdm nhung khong chi gidi han ¢ bénh xo hoa cau than, xo
hoa cau than trung tdm, xo hod mao mach, xo hoa ké do thuong tdn mién dich, tac
dung dong hoc mau, bénh di thao duong (typ I va II), bénh than do dai thao duong,
bénh than IgA, bénh than do luput, bénh thin do mang, bénh cao huyét ap, hoi chimng
tan huyét ure, da viém tiéu ciu than, viém than k&, viém than ké 6ng do mién dich va

khong mién dich gay ra;

Réi loan xo phdi, khuéch tan va khu biét, do mién dich va khong mién dich gy
ra, bao gdm nhung khong chi gidi han & xo phéi tu phat, xo phéi do phoi tran véi doc

to, hoa chat, dugc chat va xo nang;

R&i loan xo tim do mién dich va khong mién dich gy ra bao gdm bénh tim
thiéu méu cuc bd (bénh dong mach vanh) va tam thoi va/hodc duy tri dong mau giam o
mdt hodc nhiéu mach vanh bao gém kha nang lién quan dén su can thiép dbi voi dong
mach vanh hodc tinh mach, két hgp voi phdu thut tim va/hodc su dung quy trinh
thong tim phdi va viém co tim do vi rut va khong do vi rit gdy ra, cing nhu thuong
tén co tim lién quan dén mién dich mot cach hiéu lyc do kha ning phan ung ngang voi
cac khang nguyén khac ma co thé ngudi bj phoi trén;

Cac bénh khac qua trung gian it nhéit mot phan dugce lam bot hodc lam giam
hoat tinh guanylat xyclaza c6 thé hoa tan, nhu bénh than, bénh dai thao duong, cac rdi
loan tiét niéu bao gém bang quang phan ung qua muc, tdng san tuyén tién liét lanh
tinh, va rbi loan chirc ning cuwong clng, va cac rbi loan than kinh bao gébm bénh

Alzheimer, bénh Parkinson va dau do bénh than kinh.

-150-



20866

Céc rdi loan nay ciing dugc dic trung & nam gidi, nhung cling ton tai voi thuyét
nguyén nhén tuong tu & cac dong vét co6 va khac va co thé duogc dicu tri bang duoc

pham cua sang cheé.

D&i voi Ung dung didu tri, cac hop chét cua sang ché ¢ thé dugc dung qua
duge phim & dang lidu dugc phAm thong thuong bét ky theo cach thong thudng bat
ky. Thong thuong, cac dang liéu thong thuong bao gdm chat mang dugc dung thich
hop dbi voi dang liéu cu thé dugc chon. Pudng ding bao gém, nhung khong chi gioi
han 0, dung trong tinh mach, trong co, duoi da, trong hoat dich, bing viéc truyén, dudi
lu6i, qua da, qua duong miéng, cuc bd khodc bang viéc x6ng. Phuong thirc dung dugce

uu tién la qua duong miéng va trong tinh mach.

Cac hop chét cia sang ché co thé dugc dung riéng hodc trong td hop voi cac
chat phu tro ma lam ting cuong dd 4n dinh cta chit rc ché, tao thuan lgi cho viéc
dung dugc phim chita ching theo mot s6 phuong an, tao ra sy hoa tan va phan tan gia
ting, lam ting hoat tinh {rc ché, tao ra liéu phép diéu trj phu tro va tuong tu, bao gdm
cac hoat chét khac. Theo mét phuong an, vi du nhiéu hop chit cta sang ché co thé
duge dung. Tt hon 14, cac liéu phap didu tri & hop nay dung liéu thap hon cua li¢u
phap diéu tri thong thuong, do d6 tranh duge doc td cd thé ¢ va tac dung phu bét loi
xuit hién khi cac chédt ndy dugc stt dung lam lidu phap diéu trj don. Cac hop chét cua
sang ché ¢ thé duoc td hop bé mat vat 1y voi cac liéu phap didu tri thong thuong hodc
cac chit phu tro khac vao duge pham don 1é. Tét hon 13, sau do cac hop chét co thé
dugc dung cung voi nhau & dang liéu don. Theo mdt s6 phuong an, dugc phim bao
gdm td hop clia cac hop chét chira it nhat khoang 5%, nhung tot hon nira la it nhét
khoang 20%, hop chét ¢ cong thirc (I) (trong lugng) hodc t6 hop clia chiing. Néu ty 1&
phén tram tbi wu (trong lugng) cua hop chét cia sang ché ¢o thé thay d6i va nim trong
pham vi hiéu biét ctia chuyén gia trong linh vuc nay. Theo cach khac, hop chét cla
sang ché va cac liéu phap diéu tri thong thuong hodc cac chét phu trg khac ¢6 thé duoc
ding mot cach riéng biét (theo day hodc song song). Viéc dung liéu don cho phép ché

do dung lidu c6 tinh linh hoat 1on hon.

Nhu dugc ké dén trén day, cac dang lidu cia hop chit ctia sang ché co thé bao

gbm cac chat mang dugc dung va cac chét phu tro da dugc biét dén dbi voi chuyén gia
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trong linh vuc nay va thich hop cho dang liéu. Cac chit mang va chat phu trg nay bao
gém, vi du, chét trao dbi ion, alumin, nhom stearat, lecithin, protcin huyét thanh, chat
dém, nudc, mudi hodc chit dién phan va chét dugc tao thanh chu yéu tir xenluloza.
Céc dang lidu dugc vu tién bao gdm vién nén, vién nang, vién nén dai, dang long,
dang dung dich, huyén phu, nhil tvong, c¢dn ngot, xi ré, bdt cd thé hoan nguyén, hat,
vién thubc dan va miéng dip qua da. Cac phuong phap tao ra cac dang lidu nay la da
dugc biét dén (xem, vi du 4n phdm: H.C. Ansel and N.G. Popovish, Pharmaceutical
Dosage Forms and Drug Delivery Systems, 5th ed., Lea and Febiger (1990)). Ham
lugng liéu va cac yéu cu liéu déi véi hop chat cla sang ché ¢o thé duge chon bai
chuyén gia trong linh vuc nay dya vao cac phuong phap va ky thuat hién co thich hop
dbi voi nguoi bénh cu thé. Theo mét s6 phuong an, ham lugng liéu nam trong khoang
tir 1 dén 1000mg/lidu dbi véi ngudi bénh 70kg. Miac du mét lidu/ngy c6 thé 1a du, dén
5 lidu/ngay c6 thé dwoc dua ra. D&i voi cac litu dung qua duong miéng, dén
2000mg/ngay c6 thé dugc doi hoi. Chuyén gia trong linh vue nay sé danh gia cao, cac
liéu thép hodc cao co thé dugc doi hoi phu thude vao cac nhan t cu thé. Vi du, liéu cu
thé va cac ché do diéu tri sé phu thudc vao cac nhan td nhu kha ning sc khoé noi
chung cta nguoi bénh, mirc trdm trong va qua trinh roi loan cua ngudi bénh hodc cach

bo tri cua no va su phat xét cua bac sy dicu tri.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc I

trong do:

A 1a nhém heteroxyclyl no ¢o tir 5 dén 7 canh chira mot nito va tuy y mot oxy, trong
dé mot cacbon ciia nhom heteroxyclyl tuy y duge thé bing mot hodc hai nhom duge

chon tir Ci.3alkyl va oxo;

R! 14 Crsalkyl tuy y duge thé bang nhom metoxy;

R? dugc chon tir H, F, C1,Cj-zalkyl -CN, -OMe va -CF3;
R3 duoc chon tir H va -CH3;

R* duge chon tir H, F, -CH3 va -OMe;

R® dugc chon tu H, Cl, -CH3, -CH2CHs, -CF3, F, va -OMe;

R® dugc gin két voi nito trén A va duogc chon tir H, Crealkyl, -(CH2)xCs-6xycloalkyl, -
C(O)Ci-salkyl, -(CHz)nheteroxyclyl, -(CHa)naryl-(CHz)nheteroaryl, -SOasaryl, SO.C;.
salkyl, trong do Cisalkyl, -(CHa2). heteroxyclyl, -(CHz)n xycloalkyl, -(CH2)aaryl va -
(CH2)x heteroaryl tuy vy duoc thé bang tir mét dén bén nhom doc lap duge chon tir Ci.
salkyl, halogen, Ci.3alkoxy, -CF3, -OH, oxo, -(CH2)1.30(CHz2)2-30H, va -SO2CHs,

R” duoc chon tu H, -CHj3, -CH2CH3, -CF3, F, va -CN;

nla0, 1 hoac 2
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hodc mudi cta no.
2. Hop chét theo diém 1, trong do:

A 1a nhom heteroxyclyl no co tur 5 dén 7 canh chira mot nito, trong d6 mdt cacbon cua

nhém heteroxycly! tuy ¥ dugc thé bing mot hodc hai nhom Cr.zalkyl;
R!la Calkyl;

R? dugc chon tir H, F, C1,Ci.3alkyl -CN, -OMe va -CF3;

R3 duoc chon tir H va -CHs;

R* dugc chon tt Hva F;

R’ dugc chon tu H, Cl va -CHs;

R® dugc gin két voi nito trén A va duge chon tir H, Cisalkyl, -(CH2)2Cs.exycloalkyl, -
C(0)Cr.salkyl, -(CHa)sheteroxyclyl, -(CHa)naryl va -(CHa)n heteroaryl, trong do Ci.
salkyl, -(CHz)nheteroxyclyl, -(CHz)nxycloalkyl, -(CH2)naryl va -(CHz)nheteroaryl tuy y
dugc thé bing tr mot dén bdn nhom dc 1ap duge chon tir Cisalkyl, halogen, Ci.

salkoxy, -CF3, -OH va -SO2CH3,

R71a H;

va

nla0, 1 hodc 2;

hodc mudi cua no.

3. Hop chét theo diém 1 hoac 2, trong do:

R! 1a metyl, etyl hodc isopropyl; va

nhom
R5
A
R6
R duoc chon tur:
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R
6
N. N-R
]f@C RG N \Rs ]ﬁ:
R R7 R?
R7? R

a va

hodc mubi cta no.

4. Hop chét theo diém bt ky trong s cac diém tir 1 dén 3, trong do:

R? dugc chon tir -CHj3, F, CI, va -CF3; va

R® dugc chon tr H, Cisalkyl, -(CH2):Cs.6xycloalkyl, -C(O)Ci.salkyl va -(CH2)n
heteroxyclyl, trong do Ci.salkyl, -(CH2). xycloalkyl va -(CHz)sheteroxyclyl tuy y
duoc thé bang tr mot dén bdén nhom doc lap duoc chon tir Cisalkyl, halogen, Ci.
salkoxy, -CF3, -OH va -SO,CHs;

hodc mubi ctia no.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 mdi heteroxyclyl
duoc dung d& chi trong R® dugc chon tir oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, 2-oxabixyclo[3.2.0]heptanyl, [1,4]dioxanyl, 8-

oxabixyclo[3.2.1]octanyl, 1-oxaspiro[4.5]decanyl va pyrrolidin-2-on;

mdi heteroaryl duoc dung dé chi trong R® dugc chon tir imidazolyl, isoxazolyl,
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, thiazolyl va 4,5,6,7-
tetrahydrobenzothiazolyl;

va mdi aryl dugc dung dé chi trong R® 1a phenyl;
hodc mubi ctiia no.
6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, trong do:

R¢ 1a -(CHa).heteroxyclyl, trong d6 heteroxyclyl dugc chon tur oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, 2-oxabixyclo[3.2.0]heptanyl, [1,4]dioxanyl, 8-

oxabixyclo[3.2.1]octanyl va 1-oxaspiro[4.5]decanyl;
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hodc mudi cua no.

7. Hop chét theo didm bét ky trong sé cac diém tir 1 dén 6, trong do:
R21a -CHs;

R31a H;

R*1a H hoic -CH3;

R’ la H, hodc -CH3;

R7 & vi tri para so voi R3 va la H, -CH3 hodc -CH>CHs;

hodic mubi cla no.

8. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, trong do:

nhom

6 R
R7 R 12‘1 R7

hodc mubi cia no.

9. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 8, trong do:
R31a H; va

R*1a H;

hodc mudi cia nod.

10. Hop chét theo diém 1 dugc chon tir nhém gdm co

Hop Hop
chét CAu tric chét CAu tric
sb sd
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257 P 258 N

va muoi dugc dung cua no.

11. Hop chét theo diém 10 dugc chon tr nhém gdm cb hop chitsb1,2,3,4,5,7,8,9,
12, 15, 16, 18, 21, 27, 28, 30, 31, 35, 36, 39, 41, 42, 44, 45, 46, 47, 48, 57, 59, 62, 68,
77,78, 79, 80, 82, 83, 84, 85, 86, 88,92, 93, va 94 va mudi dugce dung cta no.

12. Hop chét theo diém 10 dugc chon tir nhom gdm c6 hop chét s6 95, 97, 100, 101,
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 136, 137, 139,
140, 141, 142, 145, 146, 152, 153, 154, 155, 157, 158, 159,161, 162, 163, 164, 165,
166, 167, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 184, 185,
186, 187, 188, 189, 191, 193, 194, 195, 196, 197, 198, 199, 201, 202, 203, 204, 205,
206, 207, 208, 210, 211, 212, 213, 214, 215, 216, 220, 222, 223, 224, 225, 227, 229,
230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 246, 247,
248, 249, 250, 251, 252, 253, 254, 255, 256, 257 va mudi dugc dung cia no.

13. Dugc phim bao gdm hop chit theo diém bét ky trong sb cac diémty 1 &én 12 vata

duoc hoidc chit mang dugc dung.

14. Hop chét theo diém 1, trong d6 hop chat la:
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hodc muoi dugc dung cua ching.

15. Hop chit theo diém 1, trong d6 hgp chét la:

hodc mudi dugc dung cta ching.

16. Hop chét theo diém 1, trong do hop chét la:
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hodc mudi duge dung cla ching.

17. Hop chét theo diém 1, trong d6 hop chét la:

hoiic mudi duge dung cua ching.

18. Hop chét theo diém 1, trong d6 hgp chét 1a:
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hodc mudi dugc dung cua ching.

19. Hop chét theo diém 1, trong do6 hop chét la:

@]

OH

ho#c mudi dugc dung cua ching.

20. Hop chét theo diém 1, trong d6 hgp chat la:
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OH

hodc muoi dugc dung cia chung.

21. Hop chét theo diém 1, trong d6 hop chét la:

hodc mudi dugc dung ciuia chung.

22. Hop chit theo diém 1, trong d6 hop chat la:
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hodc muoi dugc dung cua chang.

’

23. Hop chét theo diém 1, trong d6 hop chét la:
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hodc mudi duge dung cta chung.
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