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(57) Sang ché dé cap dén hop chat chroman, isochroman va dihydroisobenzofuran duoc

thé nht dinh c6 Cong thuc (I):

(R')

n

M
hoac muéi dugc dung ciia hop chat nay, trong d6 vong A 13 gbc duoc chon tir:

RZA
3A A ‘ “ \ Ny
® ; »va va vong B, n, R!, R2, R?A, R3, va R34 1a nhu

duoc xac dinh & day. Hop chat theo sang ché hitu dung khi 1am chét ¢ ché mGIuR2, hoic
chat diéu bién bién cidu am mGluR2 (NAM), va c6 thé hitu dung trong phuong phap diéu
trj bénh hoic rdi loan ¢ bénh nhan trong dé cé lién quan dén thy thé mGluR2-NAM, nhu
bénh Alzheimer, chung suy giam nhén thire, chung suy giam nhén thirc nhe, bénh tdm than
phan liét va réi loan cam xtc, rdi loan con dau va réi loan glac ngu, bang cach cho bénh
nhan dung luong hiru hi¢u diéu tri cua hop chit theo sang ché, hoic mudi duogc dung cua
hop chat nay. Sang ché cing dé cap dén cac duoc phém chira hop chit theo sang ché, hoic
muodi duoc dung cua hgp chat nay, (tuy y dudi dang t6 hop véi mot hodc nhiéu thanh phan
hoat chat b sung), va chat mang dugc dung, va phuong phap sir dung cac hop chat va
dugc pham theo sang ché dé diéu tri cac bénh nay.
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Linh vire ky thuit dwge dé cap

Sang ché dé cap dén mot sé dan xuét chroman, isochroman va dihydroisobenzo
furan, mubi cua chung, dugc phdm chira chiing va ng dung cla chung trong diéu tri
cho co thé ngudi. Hop chét theo séng ché dugc phat hién 13 ¢6 thé diéu bién thu thé
glutamat hudng chuyén ho4 2 (metabotropic glutamat receptor 2: mGluR2), va do d6
dugc mong dgi 1a co thé hitu dung trong viéc diéu tri bénh Alzheimer va cac bénh khac

dugc didu tiét béi thy thé mGIuR2.
Tinh trang ky thuit ctia sang ché

Thu thé glutamat huéng chuyén hoa dugc biét 1a chira mot hogc nhiéu diém bién
chu, c6 thé 1am thay dbi 4i lwc ma glutamat va céc phéi tir glutamat huéng chuyén hoa
(mGluR) khéc ding dé lien két v6i didm lién két bac mot hogc diém hoat dong
(orthosteric site). Do diém lién két diém hoat dong dugc bao toan cao trong s tAt ca cac
thu thé glutamat hudng chuyén ho4 d3 biét, nén c6 thé dat dugc kha nang chon loc chire

ning mot cach tot nhét qua twong tac bién cdu v6i thu thé.

Viéc didu bién thu thé glutamat huéng chuyén hod 2 (mGIluR2), 12 phd bién &
dAu day thn kinh truée khop thin kinh & vé ndo va hdi hai ma va diéu hoa sy gidi phong
glutamat dan truyén than kinh kich thich chinh cta ndo & cac synap than kinh chinh, da
duogc chimg minh 14 ¢6 vai tro 16n trong viéc xtr Iy nhan thic. Bénh va r6i loan thoi
hod than kinh gy tac dong dén nhén thirc dugc cho 12 bi anh hudng boi duong truyén
tin hiéu glutamat. Bénh va 1di loan thoai ho4 thin kinh gy tac déng dén nhan thirc nay
bao gdbm (nhung khong bi gi¢i han &) nhiéu dang bénh sa st tri tué khac nhau, bao gdm
bénh sa sat tri tué thudc loai bénh Alzheimer (bénh Alzheimer), bao gém bénh
Alzheimer nhe, trung binh, va ning, chimg suy giam nhén thirc nhe, va cac bénh khac.
Bénh va rbi loan nay c6 thé dan dén, hoic dugc phat hién nho cac biéu hién bénh nhu
chimg suy giam tri nhé tang dan, mat cac k¥ ning vé ngbn ngit va thi gidc-khong gian,
khuyét tat hanh vi va céac biéu hién bénh khac. Kha ning trc ché mGIuR2 nhim cai thién
kha ning nhén thitc dd dugc chitng minh v& mit di truyén va duoc Iy & cac loi tién 1am

sang (Higgins et al. [2004], Neuropharmacology 46, 907-917). Ngoai ra, su tc ché
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mGluR2/3 bing chét didu bién bién chu am cho thy c4c hiéu qua tién nhan thirc & dong
vt linh trudng khong phai ngudi (Goeldner et al., [2013], Neuropharmacology 64, 337-
346). Tuong tu, su Gc ché mGluR2 béng chét diéu bién bién chu am dugc mong doi 1a
¢6 thé cai thién nhan thic va dao nguoc bénh sa sut tri tué lién quan dén cac r6i loan
khéc, nhu bénh tim than phan liét (Marek [2010], Eur J Pharmacol 639, 81-90) va chung
suy giam nhé4n thic nhe thong thuong, do sy tdng cudng truyén tin hiéu hoat ho4 bai
glutamat xud6i dong duogc thé hién 14 cai thién nhén thic vé mit 1am sang (Lynch et al.
[1997], Exp Neurol 145, 89-92). Vi c4c 1i do nay, chét trc ché cia mGluR2 dugc cho 13
hitu dung trong viéc cai thién kha nang nhén thic lién quan dén nhiéu dang bénh sa sut
tri tué khac nhau, bao gdm bénh Alzheimer, chimg suy gidm nhén thuc lién quan dén
bénh tAm than phan liét, va cic bénh va rdi loan khéc. Cac bang doc quyén sang ché da
dugc ndp boc 16 cac chit (rc ché mGIuR2/3 cho cac chi dinh nay (va cic chi dinh khéic)

(Celanire et al. [2015], Expert Opin Ther Patents 25, 69-90).

V6i kha ning diéu bién su giai phong glutamat cia mGIluR2 trude khép than
kinh, su rc ché mGIluR2 vé mit duge ly béng chét diéu bién bién cdu am co6 kha nang
tang cudng dudong truyén tin hidu glutamat dé 1am diu c4c rbi loan khac bao gdbm dudng
truyén tin hidu glutamat. Trong s6 nay 1a rdi loan cim xtc bao gdm 1di loan trAm cam
nang (MDD), bénh trdm cam lién quan dén rdi loan ludng cuc va chimg lo ling. Su trc
ché mGIluR2 va mGIuR3 bang chét dbi van lién két véi diém hoat dong da chimg t6 hiéu
luc & md hinh dong vat gim nhdm méc bénh trdm cam (Chaki et al. [2004],
Neuropharmacology 46, 457-67) cling nhu chét diéu bién bién ciu 4m (Campo et al.
[2011], J Neurogenet 25, 152-66). Chét ddi van cia mGluR2 va mGIuR3 ciing da ching
t6 hiéu luc & mod hinh dong vét gam nhdm méc chung lo ling (Shimazaki et al. [2004],
Eur J Pharmacol 501, 121-5; Iijima et al. [2007], Psychopharmacology (Berl) 190, 233-
9) dan dén viéc ndp bing ddc quyén sang ché vé cac chét rc ché mGIuR2/3 cho cac chi
dinh nay (va cac chi dinh khac) (Celanire et al. [2015], Expert Opin Ther Patents 25, 69-
90).

Sy ttc ché thu thé mGIluR2 bang chét diéu bién bién cdu 4m cling dugc mong doi
14 c6 thé diu chinh gidc ngt va su tinh thirc va tinh thoi gian 24 gid cla chu ky thic
ngu. Sy hoat hod mGluR2 bing chét diéu bién bién cdu duong gy ra gidc ngi sau &
chu6t céng va & ngudi tinh nguyén khoé manh v& mat 14m sang (Ahnaou et al. [2016],

Neuropharmacology 103, 290-305) sao cho su ¢ ché bing chit diéu bién bién cau am
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duge mong doi 1a ¢6 thé thuc dy su tinh thitc ddng thoi véi nhan thie cai thién. Puong
truyén tin hiéu glutamat dugc didu bién boi mGIuR nhém II (mGluR2, mGluR3) ciing
lién quan dén viéc tinh thoi gian 24 gio ciia cac chu ky ngi/thirc sao cho su Grc ché
mGIuR2 c6 thé duoc mong doi 1a cai thién sy phdi hop hoat tinh déi véi chu ky toi/sang
clia mdi trudng. Sy mat thong tin di truyén cia mGluR2 va mGluR3 ciing nhu sy e ché
vé mit duge Iy bing chit didu bién bién chu am dbi voi cac thu thé nay din dén dap Gng
ting cuong véi tin hiéu cudn theo anh sang (Pritchett et al. [2015], PLoS One 10,
e0125523).

Su trc ché mGluR2 bing hop chit didu bién bién ciu 4m ciing durgc mong doi 14
c6 thé diéu chinh cam giac dau va dép tmg vé6i con dau. Dudng truyén tin hidu glutamat
gy ra ca su truyén thong tin con dau cling nhu co ché ngoai vi va trung khu ctia tinh
trang qua man v6i cam giac dau sao cho viée diéu bién duong truyén tin hiu nay qua
viéc e ché mGIuR?2 ¢6 tiém ning tic dong dén cam giac dau cling nhu nhan thic trung

khu vé ky e dau (Chiechio [2016], Adv Pharmacol 75, 63-89).

Céc quinolin carboxamit, quinolin carbonitril, tetrahydronaphtyridin dugc thé
nhat dinh, va cac chét khéc, da duoc biét trong linh vuc k§ thuat la chat e ché mGIuR2
hoic ¢6 cac ing dung khac. Vi dy, xem tai liéu W02016/032921, WO2013/066736, don
xin cép bing doc quyén sang ché My sb 2008/0188521, WO2007/038865, WO
1996/13500, mdi tai lidu boc 16 cac hop chit dusi dang chat e ché leukotrien, va don
xin cip bang doc quyén sang ché Canada 562169231 boc 10 hop chit dusi dang chét e
ché leukotrien va SRS-A. Linh vuc k¥ thuét nay van con can céc hop chit méi c6 hiéu
qua nhu chat didu bién mGIluR2 khong canh tranh, va/hodc chat didu bién bién cdu am
mGIluR2 (NAM - negative allosteric modulator).

Ban chit k§ thuit ciia sing ché

Muc dich ctia séng ché 13 d& xuit din xudt chroman, isochroman va
dihydroisobenzofuran dugc thé méi nhét dinh, dwgc dé cap chung hodc riéng & day 1a
“(c4c) hop chat theo sang ché”. Cac hop chit theo sang ché, dugc mé ta dudi dy, 1a cac
chét didu bién bién ciu 4m khong canh tranh cta thu thé glutamat huéng chuyén hoa 2
(mGIluR2 NAM), va c6 thé hiru dung trong viéc diu tri bénh hodc rdi loan trong d6 su
{rc ché thy thé mGIuR2 13 hitu dung. Bénh hoic rdi loan nay bao gém, nhung khong bi

gi6i han ¢, bénh Alzheimer, chiing suy gidm nhén thtrc, bénh tim than phén liét va roi
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loan cam xuc, r6i loan con dau, va r6i loan giéc ngu khéc. Theo mot phuong an khac,
sang ché cling dé xuit dugc phim chira lwgng hitu hiéu cia hop chét theo sang ché, hoic
mudi duge dung cia hop chit nay, va chit mang duoc dung, va theo mot phuong 4n
khac nita, sang ché mé ta viéc st dung hop chét va dugc phim theo sang ché dé diéu tri
c4c bénh hodc rdi loan nay. Theo cic phuong an khéc, sang ché con dé xudt t6 hop chua
hop chét theo sdng ché va mot, hai, ba hodc nhiéu hon ba chat didu tri, va dé st dung t6
hop nay trong viéc diéu tri bénh hoic 161 loan dugc mé ta & day. Cac phuong 4n nay va

phuong 4n khac duoc mé ta chi tiét dudi day.

Theo mot phuong 4n, hop chét theo sang ché c6 Cong thirc chu tao (I):

(R")

n

)

hoic chit ddng phan 14p thé ciia hop chét nay, hoic mudi duge dung ctia hop chét

hodc chat ddng phan 1ap thé nay, trong do:

vong A 1a gbe duge chon tir:

2A
RO
| 0 0
R3 |
R3A , , ,va , trong do:

R? dugc chon tir H, xyclopropyl, -(C1-Cs)alkyl, -(C1-C4)alkyl-OH, -(C1-Cas)alkyl-
OCH3, -(C1-Cs)haloalkyl, -(C1-Cs)alkyl-O-(C1-Cs)haloalkyl, -CH,-O-(Ci1-Cs)haloalkyl,
-CH(CH3)-O-(Ci-Cs)haloalkyl, -CH2-NH-(C;-Cq)haloalkyl, va —CHz-N(CHs)-(Ci-
Cs)haloalkyl,

R?A duge chon tir H va metyl,
R3 dugce chon tir H va metyl;

R34 duoc chon tir H va metyl;
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vong B 13 gbc duoc chon tir nhom bao gdébm phenyl, heteroaryl, -(Cs-Cg)
xycloalkyl, va -(Cs-Cs) xycloalkenyl;

n120, 1, 2, hodc 3, vdi didu kién 1a gié tri cuia n khong vuot qua sb lugng t6i da
cac nguyén tir hydro c6 thé thé dugc trén vong B; va
mdi R! (khi ¢6 mit) dugc chon ddc 14ap tir nhém bao gdm halogen, -CN, -OH, -

(C1-Cs) alkyl,-O-(C1-Cs) alkyl, -(C1-Cs) haloalkyl, -O-(C1-Cs) haloalkyl, xyclopropyl,
xyclobutyl, -NHa, -NH(C1-Cs)alkyl, -N(Ci1-Csalkyl),, -C(O)O(C1-Cs) alkyl, va phenyl.

Theo céc phuong an trong d6 vong A 13 gde:

2A
o A
RS |
R3A

1A),
trong d6 vong B, n, va mdi R! 1a nhu dugc xac dinh trong Cong thuc (I).
Theo mot phuong an, trong Cong thirc (IA):

R? dugc chon tr H, xyclopropyl, -CH3, -CH(CHz3),, -CH2-OH, -CH,-OCHj,
-CHyF, -CHF,, -CF3, -CH,CHyF, -CH,CHF», -CH,CF3, -CH2-O-CHyF, -CH»2-O-CHE>,
-CH(CH3)-O-CHyF, -CH(CH3)-O-CHF,, -CH>-NH-CH»CF3;, va —CH»-N(CHs)-
CH,CF3;

R?A duoc chon tir H va metyl;
R3 duoc chon tr H va metyl;
R34 duoc chon tir H va metyl;

vavong B, n, va mdi R! 14 nhu duogc xé4c dinh trong Cong thirc 1.
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Theo mdt phuwong an khéac, trong cong thuc (IA):

R? dugc chon tir H, xyclopropyl, -CHs, -CH(CHj3)2, -CH2-OH, -CH»-OCHz,
-CH,F, -CHF,, -CF3, -CH,CH,F, -CH,CHF», -CH2CF3, -CH»-O-CHeF, -CH2-O-CHF?,
-CH(CH3)-O-CH,F, -CH(CH3)-O-CHF,, -CH»-NH-CH,CF3;, va —CH2-N(CHs)-
CH,CFs;

R?A dugc chon tir H va metyl;

R3 duoc chon tir H va metyl;

R34 1a H;

va vong B, n, va mdi R! 13 nhu duge xac dinh trong Cong thic 1.
Theo mdt phwong an khac, trong cong thic (IA):

R2 va R? déu 12 metyl;

R3 va R déu la H;

va vong B, n, va mdi R! 1a nhu dugc x4c dinh trong Cong thire 1.
Theo mdt phuong 4n thay thé cta phwong 4n ngay phia trudc,

Theo cic phuong an trong d6 vong A 1a gbe:

O

Cong thire (T) c6 dang Cong thie (IB):

(R')

n

B),

trong d6 vong B, n va mdi R! 1a nhu dugc xac dinh trong Cong thirc (I).
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Theo cac phuong an trong d6 vong A la gbc:

Cong thire (I) c6 dang Cong thirc (IC):

(R")_

d10),
trong d6 vong B, n va mdi R! 1a nhu dugc x4c dinh trong Cong thire (I).

Theo cac phuong an trong d6 vong A 1a gde:

o
|

Cong thte (I) c6 dang Cong thuc (ID):

(R')

n

(D),
trong d6 vong B, n va mdi R! 1a nhu duoc x4c dinh trong Cong thire (I).

Céac phuong an thay thé cta vong B, n, va R! sau ddy 4p dung cho mdi phuong
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4n d3 mo ta & trén.

Theo mdt phuong 4n, trong mdi cong thirc trong s6 céac cong thic (I), IA), (IB),
(IC), va (ID):

vong B 1a gbc dugc chon tir nhém bao gbm phenyl, xyclopentyl, xyclohexyl,
pyridinyl, pyrimidinyl, pyrazolyl, thienyl, thiazolyl, thiadiazolyl, isoxazolyl,

oxadiazolyl va oxazolyl;

nla 0, 1, 2, hodc 3, voi diéu kién 1a gia tri cia n khong vuot qua s6 lugng ti da
cac nguyén t hydro co thé thé duoc trén vong B; va

mdi R! (khi ¢6 mit) duge chon ddc 14p tir nhém bao gbm halogen, -CN, -OH,
-(C1-Cs) alkyl,-O-(Ci-Ce) alkyl, -(C1-Cs) haloalkyl, -O-(Ci-Ce) haloalkyl, xyclopropyl,
xyclobutyl, -NHz, -NH(C1-Ce)alkyl, -N(C1-Cealkyl)2, -C(O)O(C1-Co) alkyl, va phenyl.

Theo mot phuong an thay thé ctia phuong 4n ngay phia truée, n 12 0, 1, hodc 2;
va

mdi R! (khi c6 mat) doc 14p dugc chon tir nhém bao gém flo, clo, -CN, -OH,
-(C1-Cg) alkyl, -O-(Ci-Cs) alkyl, -(C1-Cs) haloalkyl, -O-(Ci-Cs) haloalkyl, xyclopropyl,
xyclobutyl, -NHz, -NH(Ci-Cs)alkyl, -N(Ci-Csalkyl)z, -C(O)O(C1-Cs) alkyl, va phenyl.

Theo mot phuong 4n khéc, trong mdi cdng thirc trong s6 cac cong thuc (1), (IA),
(IB), (IC), va (ID):

vong B 1a gbc dugce chon tr nhém bao gdm: phenyl, pyrazolyl, pyridinyl, thienyl,

isoxazolyl, oxadiazolyl va oxazolyl;

nlao0, 1,2, hoac 3; va

mdi R! (khi c6 mat) doc 1ap duge chon tir nhom bao gém flo, clo, -CN, -OH,
-(C1-C) alkyl, -0-(C1-Cé) alkyl, -(C1-Cs) haloalkyl, -O-(C1-Cs) haloalkyl, xyclopropyl,
xyclobutyl, -NHa, -NH(C1-Ce)alkyl, -N(Ci-Cealkyl)z, -C(O)O(C1-Cs) alkyl, va phenyl.

Theo mot phuong an thay thé cua phuong 4n ngay phia truée, n1a 0, 1, hodc 2.

Theo mot phuong an khéc, trong modi cong thirc trong s6 cac cong thire (), (IA),
(IB), (IC), va (ID):

vong B 1a gbc dugc chon tir nhém bao gbdm: phenyl, pyrazolyl, pyridinyl, thienyl,

isoxazolyl, oxadiazolyl va oxazolyl;
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nlao, 1,2, hodc 3; va

mdi R! (khi c6 mit) doc 1ap duoc chon tir nhém bao gbm flo, clo, -CHs, va

-CHCF».
Theo mét phuong 4n thay thé ciia phurong 4n ngay phia trude, n 12 0, 1, hogc 2.

Céc vi du khong gidi han ctia vong B, n, va R! dugc thé hién & vi tri twong g
ctia mdi hop chat vi du theo séng ché nhu dugc the hién & cac vi du diéu ché va cac yéu

cau bao ho kém theo.

Nhu dugc md ta trong cc cong thic (I), (IA), (IB), (IC), va (ID), va theo mdi
phuong 4n thay thé cia vong B, n va R! duge néu & ddy, vong B ¢6 thé dugc thé bang
0, 1, 2, ho#ic 3 nhém R! ddc 1ap duge chon, véi didu kién 1a gia tri cia n khong vuot qua
sd lugng tdi da cac nguyén tir hydro co thé thé dugc trén vong B. Béi vay, theo cac
phuong an trong d6 vong B 1a phenyl, -(Cs-Cs) xycloalkyl, -(Cs-Ce) xycloalkenyl,
pyridinyl, pyrimidinyl, hodc thienyl, n 1 0, 1, 2, hodc 3. Theo phuong 4n thay thé cua
mdi phuong 4n nay, n 13 0, 1, hodc 2. Theo phuong an thay thé khac ciia mdi phwong an
nay, n 12 0 hodc 1. Khi vong B 14 pyrazolyl, thiazolyl, isoxazolyl, oxadiazolyl, hodc
oxazolyl, thin 1a 0, 1, hodc 2. Theo phuong an thay thé ctia mdi phuong 4n nay, n 1a 0

hodc 1. Va khi vong B 1a thiadiazolyl, n 1a 0 hodc 1.

Mot phwong 4n khéc 12 hop chét c6 Cong thirc (TA-1):

F

(IA-1),

hodc chat ddng phén 1ap thé ctia hop chét nay hodc mubi duoc dung ctia hop chét

hodc chit ddng phan 1ap thé nay, trong do:

R? dugc chon tr H, xyclopropyl, -CH3, -CH(CH3),, -CH,-OH, -CH2-OCHs,
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-CH,F, -CHF,, -CF3, -CH,CH,F, -CH,CHF>, -CH,CF3, -CH2-O-CHF, -CH,-O-CHF>,
-CH(CH3)-O-CHyF, -CH(CH3)-O-CHF;, -CH»-NH-CH,CF3, va —CH2-N(CHzs)-
CHCF3;

R2A dugc chon tir H va CH3;

R3 dugc chon tir H va CHs; va

R34 duoc chon tir H va CHs.

Mot phuong 4n khéc 1a hop chét c6 Cong thure (IA-1), hodc chét dé)ng phan 1ap
thé cua hop chét nay, hodc mubi duge dung cta hop chit hodc chét déng phén 1ap thé
nay, trong do:

R? dugc chon tr H, xyclopropyl, -CHs, -CH(CHs)2, -CH,-OH, -CH>-OCHG,
-CH,F, -CHF,, -CF3, -CH2CHoF, -CH,CHF,, -CH2CF3, -CH»-O-CHyF, -CH,-O-CHE»,
-CH(CH3)-O-CHyF, -CH(CHjs)-O-CHF2, -CHa-NH-CH.CF;, va —CH2-N(CHs)-
CHyCF3;

R?A duge chon tir H va CHs;

R3 duoc chon tir H va CHs; va

R34 1a H.

Mot phuong an khac 1a hop chit c6 Cong thirc (IA-1), hodc chat dong phan 1ap
thé cua hop chét nay, hodc mubi duge dung cda hop chét hodc chit déng phan lap thé
nay, trong do:

R? dugc chon tr H, xyclopropyl, -CHs, -CH(CHs),, -CH»-OH, -CH,-OCHs,
-CHyF, -CHF,, -CF3, -CH2CHLF, -CH>CHF», -CH2CF3, -CHz-O-CH)F, -CH,-O-CHF?,
-CH(CH3)-O-CH,F, -CH(CH3)-O-CHF,, -CH»-NH-CH.CF;, va —CHz-N(CHs)-
CH2CF3;

R** 1a H;

R3 dugc chon tir H va CHs; va

R34 1a H.

Mot phuong an khac 1a hop chét c6 Céng thire (IA-1), hodc chét ddng phan lap
thé cua hop chét nay, hodc mubdi dwoc dung ciia hop chét hoic chat ddng phan 1ap thé

nay, trong do:
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R? dugc chon tr H, xyclopropyl, -CHs, -CH(CHs)2, -CH,-OH, -CH>-OCHs,
-CH,F, -CHF,, -CF3, -CH,CH,F, -CH,CHF>, -CH2CF3, -CHa-O-CH2F, -CH,-O-CHE»,
-CH(CH3)-O-CHyF, -CH(CH3)-O-CHF,, -CH2-NH-CH>CF3, va —CH2-N(CHs)-
CH,CFj3;

R2A 1a H;
R31aH;va
R3A1aH.

Mot phuong an khac 1a hop chét c6 Cong thic (IA-1a):

(IA-1a),

hoac mubi dugc dung cda hogp chét nay, trong do:

R2 dugc chon tir H, xyclopropyl, -CHs, -CH(CH3)2, -CH2-OH, -CH)-OCHs,
-CH,F, -CHF,, -CF3, -CH,CH,F, -CH,CHF>, -CH2CF3, -CH;-O-CHyF, -CH2-O-CHF>,
-CH(CH;3)-O-CHzF, -CH(CH3)-O-CHF,, -CH-NH-CH2CF3, va —CH-N(CHs)-
CHaCF3;

R31aH;va

R3A 1a CH;.

Mot phuong an khac la hop chét c6 Cong thirc (IA-1a), hodc chét déng phan lap
thé cua hop chét nay, hodc mudi dugc dung ctia hop chit hogc chit ddng phén lap thé
nay, trong do:

R? duoc chon tir H, xyclopropyl, -CHs, -CH(CH3),, -CH2-OH, -CH>-OCHG,
-CH,F, -CHF», -CF3, -CH,CH,F, -CH,CHF,, -CH2CF3, -CH,-O-CHyF, -CH2-O-CHEF>,
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-CH(CH3)-O-CHyF, -CH(CH3)-O-CHF», -CH,-NH-CH:CFs, va —CH>-N(CH3)-
CH,CF;5;

R3 1a CH3; va
R3A1a H.
Mot phuong an khéc 1a hop chit c¢6 Cong thire (IA-1a), hodc chit ddng phan 1ap

thé ctia hop chit nay, hoic mubi dugc dung ctia hop chét hodic chit ddng phan lap thé

nay, trong do:

R? duoc chon tir H, xyclopropyl, -CHs, -CH(CH3),, -CH,-OH, -CH,-OCHs,
-CHyF, -CHF,, -CF3, -CH,CH,F, -CH,CHF», -CH,CF3, -CH»-O-CHyF, -CH2-O-CHF»,
-CH(CH3)-O-CHyF, -CH(CH3)-O-CHF,, -CH-NH-CH2CFs, va —CH2-N(CHjs)-
CHyCFs3;

R31aH; va
R3A1aH.

Mdt phuong 4n khéc 1 hop chét c6 Cong thirc (IA-1b):

(IA-1b),

hodc mubi dugc dung cia hop chét nay, trong do:

R? dugc chon tr H, xyclopropyl, -CHs, -CH(CHs)2, -CH,-OH, -CH2-OCHj,
-CH,F, -CHF,, -CF3, -CH,CH,F, -CH,CHF3, -CH,CF3, -CH2-O-CH2F, -CH2-O-CHE?,
-CH(CH3)-O-CHyF, -CH(CH:3)-O-CHF;, -CH2-NH-CH>CF3, va —CHa-N(CHs)-
CHaCF3;

R31a H; va
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R34 1a CHs.

Mot phuong 4n khéc 13 hop chét c6 Cong thire (IA-1b), hodc chét ddng phan lap
thé cua hop chét nay, hodc mubi dugc dung ctia hop chét hoic chit ddng phan lap thé

nay, trong do:

R? dugc chon tir H, xyclopropyl, -CHs, -CH(CH3),, -CH>-OH, -CH»-OCHs,
-CHyF, -CHF,, -CF3, -CH,CHF, -CH2CHF,, -CH2CF3, -CH,-O-CHaF, -CHz-O-CHE>,
-CH(CH3)-O-CHyF, -CH(CH3)-O-CHF,, -CH2-NH-CHxCF;, va —CH>-N(CHj3)-
CH,CF3; |

R3 1a CH3; va
R34 1a H.
Mot phuong 4n khéc 12 hop chit c6 Cong thire (IA-1b), hodc chat dong phén lap

thé cia hop chit nay, hoic mubi dugc dung ctia hop chit hodc chit ddng phan lap thé
nay, trong do:

R? dugc chon tr H, xyclopropyl, -CHs, -CH(CH3)2, -CH,-OH, -CH,-OCHs,
-CH,F, -CHF», -CF3, -CH,CH,F, -CH,CHF>, -CH,CF3, -CH2-O-CHyF, -CHz-O-CHF»,
-CH(CH3)-O-CH,F, -CH(CH3)-O-CHF;, -CHy-NH-CH:CF;, va —CH>-N(CHs)-
CHyCF3;

R31aH;va

R34 1a H.

Theo mot phuong 4n, cac hop chét theo sang ché bao gdm, chung va riéng, mdi
hop chét vi du thé hién trong cac bang dudi day, va mudi dugc dung cla ching. Mubi
dugc dung thich hop ctia mdi hop chit nay bao gdm cac chit dugc thao luan dudi day.
M6 ta chi tiét sang ché
Dinh nghia

Céc thut ngit duoc st dung & diy c6 nghia thong thuong clia chung va nghia cta
cac thuét nglt nay 1a doc 14p trong mdi trudng hop khéac nhau. Du vy va trir khi c6 quy
dinh khéc, cac dinh nghia sau day dugc dung xuyén subt ban mo ta va cac yéu cau bao
hd. Danh phéap hod hoc, tén thong thudng va cAu trac hod hoc c6 thé dugc str dung thay

thé 13n nhau dé mo ta cing mét cdu tric. C4c dinh nghia nay dugc diung bét ké truong
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hop st dung thuét ngit theo nguyén trang hay két hop véi cac thuat ngir khac, trir khi
dugc quy dinh khac. Béi vay, dinh nghia “alkyl” dugc dung cho “alkyl” cling nhu phan
“alkyl” cta “hydroxyalkyl”, “haloalkyl”, arylalkyl-, alkylaryl-, “alkoxy”, v.v..

Cén phai hiéu rang theo nhidu phuong 4n khac nhau cta séng ché duge mod ta &
day, thay ddi bat ky khong duoc dinh nghia 18 rang trong ngit canh clia phuong 4n nay
1a nhu duge xé4c dinh trong Cong thirc (I). Tt ca cac 16p hoa tri chua duoc dién ro rang

duogc cho 1a dugc dién véi hydro.

“Bénh nhan” ¢6 nghia 1a ngudi can didu tri dwgc mo ta ¢ ddy, nhu dugc xac dinh
bi bac si didu tri hodic chuyén gia cham séc y té khac hoic bang phwong phép thich hop
bét ky khac da biét véi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat. Mic du
d6i twgng hodc bénh nhan ma dugc cho ding hop chét va ché pham theo sang ché thuong
1a con ngudi, d6i twong nay ciing c6 thé bao gdm dong vat c6 via khong phai 1a ngudi,
bao g6m ché, méo, chudt nhit, chudt céng, gia suc, ngua, curu, tho, khi, tinh tinh hodc
cac loai vugn hodc ddng vat linh trudng khéc, ma c6 mong mudn vé viée diéu tri cac
bénh va rbi loan néu trén, hodc nghién cru vé hoat tinh sinh hoc cua hop chét theo séng

ché cho céc doi tuong hodc bénh nhéin nay.

“Dugc pham” (hoic “ché pham dugc dung”) c6 nghia la ché pham thich hop dé
str dung cho bénh nhén. Dugc pham nay cé thé chira hop chét (hodc cac hop chét) theo
sang ché hoic td hop cda chiing, hodc mudi, solvat, tién dugc chét, chat déng phén, hodc
chit hd bién cta ching, riéng 1¢ hodc tuy y ciing v6i mdt hodc nhidu chit mang hoic
chét pha lodng dugc dung. Thuit ngit “dugc pham” ciing dugc du kién 12 bao gbém ca
ché phim gdp va don vi liéu don 1¢ chtra nhiéu hon mét (vi dy, hai) chit ¢6 dugc tinh,
ching han nhu hop chit theo séang ché va chit bd sung dugc chon tir danh sach cac chat
bd sung dugc mé ta & day, cung véi ta duge khong c6 duge tinh bét ky. Ché phdm gdp
va mdi don vi liéu don 1& ¢6 thé chira cac lugng ¢b dinh cia “nhiéu hon mdt chét co
duge tinh” d3 néu. Ché phdm gdp nay 1a nguyén liéu chua dugc tao thanh don vi lidu
don 1&. Pon vi lidu minh hoa 1a don vi lidu ding qua dudng miéng nhu vién nén, vién
tron va cac dang tuong tu. Tuong tu, phuong phap diéu tri bénh nhan dugc mo ta & day
bang c4ch ding dugc phdm theo sang ché ciing duoc dy kién 13 bao gdm budc ding ché

pham gop va don vi licu don 1€ da néu.

“Halogen” (hodc “halo”) c6 nghia 12 flo (F), clo (Cl), brom (Br), hoac iot (I). Uu
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tién flo, clo va brom. Uu tién hon 14 flo va clo.

“Alkyl” c6 nghia 14 nhém hydrocacbon béo, co6 thé 14 mach thing hodc phan
nhénh, chtra tir 1 dén 6 nguyén tir cacbon. “Alkyl bac thip” c6 nghia 1a nhém alkyl mach
thing hogc phan nhanh chira tir 1 dén 4 nguyén tir cacbon. Phan nhénh c6 nghia 14 mot
hodc nhiéu nhém akyl bac thap nhu metyl, etyl hodc propyl, dugc gin vao chudi alkyl
mach thing. Cac vi du khong gi6i han vé& nhém alkyl thich hgp bao gbdm metyl (Me hoic
CHb), etyl (Et), n-propyl, isopropyl, n-butyl, i-butyl, va t-butyl.

“Alkenyl” c6 nghia 1a nhom hydrocacbon béo chura it nhat mot lién két dbi
cacbon-cacbon va ¢6 thé 1a mach thing hodc phan nhanh va chta tlr 2 dén 10 nguyén tir
cacbon trong mach thing hogc phan nhédnh nay. Phan nhanh c6 nghia la mt hodc nhidu
nhém akyl bac thip nhu metyl, etyl propyl, etenyl hodc propenyl dugc gin vao alkenyl
mach thing hodc phan nhanh. “Alkenyl bac thdp” c6 nghia la c6 tir 2 dén 4 nguyén tir
cacbon trong mach ma c6 thé 12 mach thing hodc phan nhanh. Céc vi du khong gii han
vé nhom alkenyl thich hop bao gdm etenyl, propenyl, n-butenyl, 3-metylbut-2-enyl, n-

pentenyl, octenyl va dexenyl.

“Heteroaryl” ¢6 nghia 13 hé vong m{t vong hodc da vong thom chira tir 5 dén 14
nguyén ti vong, t6t hon 1a tir 5 dén 10 nguyén tir vong, trong d6 mdt hozc nhiéu nguyén
tr vong 13 nguyén t6 khac cacbon, vi dy, nito, oxy hogc luu huynh, riéng 1é hodc két
hop. Heteroaryl dugc vu tién chura tir 5 dén 6 nguyén tir vong. “Heteroaryl” c6 thé tuy
y duoc thé bing mot hodc nhidu phn tir thé, c6 thé 1a gidng hoic khac nhau, nhu dugce
dinh nghia & day. Tién té aza, oxa hodc thia ding trudce tén gbc heteroaryl c6 nghia 13
1an lwot it nhit mot nguyén tir nito, oxy hodc luu huynh c6 mit 1am nguyén ti vong.
Nguyén tt nito cia heteroaryl co thé tuy y dugc oxy hoa thanh N-oxit twong Gtng ma
khong niam ngodi dinh nghia vé heteroaryl. “Heteroaryl” cling c6 thé bao gdm
heteroaryl, nhu da dinh nghia & trén, dugc ngung tu véi aryl nhu da dinh nghia ¢ trén.
Céac vi du khong gidi han vé heteroaryl thich hgp bao gbm pyridyl, pyrazinyl, furanyl,
thienyl (c6 thé luan phién dugc dé cap dén 1a thiophenyl), pyrimidinyl, pyridon (bao
gdm pyridon duge thé & N), isoxazolyl, isothiazolyl, oxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, pyrazolyl, furazanyl, pyrolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,

benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl,
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pyrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,
benzothiazolyl va cac dang tuong ty. Thudt ngit “heteroaryl” cling chi gbc heteroaryl no
mdt phin, ching han nhu tetrahydroisoquinolyl, tetrahydroquinolyl va cac dang twong
tur. Thuét ngit “heteroaryl mot vong” chi dang mot vong cuia heteroaryl nhu d& mé ta &
trén va bao gdm nhom heteroaryl mot vong c6 tir 4 dén 7 canh chira tir 1 dén 4 nguyén
tr vong khac loai, nguyén tir vong khac loai nay doc lap duoc chon tr N, O, va S, va
oxit ctia ching. DPiém gin vao gbc mach chinh 1a gén vao cacbon vong hodc nguyén ti
vong khéac loai dung dugc bét ky. Cac vi du khong giéi han vé gbc heteroaryl mot vong
bao gdm pyridyl (hodc pyridinyl), pyrazinyl, furanyl, thienyl, pyrimidinyl, pyridazinyl,
pyridonyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, isoxazolyl, pyrazolyl,
furazanyl, pyrolyl, triazolyl, thiadiazolyl (vi du, 1,2,4-thiadiazolyl), imidazolyl, va

triazinyl (vi dy, 1,2,4-triazinyl), va oxit cua chung.

“Xycloalkyl” c6 nghia 14 hé vong mot vong hodc da vong khong thom chira tir 3
dén 10 nguyén tir cacbon, t5t hon 12 tir 3 dén 6 nguyén tir cacbon. Xycloalkyl nay c6 thé
tuy v dugc thé bing mdt hoic nhidu phén tir thé, c6 thé 1 gidng hodc khac nhau, nhu
duge md ta & day. Xycloalkyl mot vong chi dang mot vong cua gbc xycloalkyl duge mod
td & day. Cac vi du khong gidi han vé xycloalkyl mot vong thich hgp bao gdm
xyclopropyl, xyclopentyl, xyclohexyl, xycloheptyl va cac dang twong tw. Céac vi du
khong gidi han vé xycloalkyl da vong bao gdm [1.1.1]-bixyclopentan, 1-decalinyl,

norbornyl, adamantyl va cic dang tuong tu.

“Xycloalkenyl” c6 nghia 12 hé vong mot vong hodc da vong khong thom chira tir
3 dén 10 nguyén tir cacbon, t5t hon 12 tir 4 dén 6 nguyén tir cacbon chura it nhét mot lién
két d6i cacbon-cacbon. Vong xycloalkenyl dugc vu tién chira tir 5 dén 6 nguyén tir vong.
Thuét ngir “xycloalkenyl mot vong” chi dang mot vong clia nhém xycloalkenyl duoc
mo ta & day va bao gdm nhom xycloalkyl mot vong co tir 3 dén 7 canh khong thom chira
mot hoac nhidu lien két d6i cacbon-cacbon. Cac vi du khong gidi han bao gém
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xyclohetpenyl, xyclohepta-
1,3-dienyl, va cac dang tuong tu. Vi du khong gidi han vé xycloalkenyl da vong thich
hop 1a norbornylenyl.

Nhém bét k¥ trong s céc nhém chirc da néu bat ky ¢6 thé khong duge thé hodic
duoc thé nhu duoc md ta & day. Thuat ngit “dugc thé” ¢ nghia [a mot hodc nhiéu hydro
trén nguyén tr chi dinh dugc thay thé béng lua chon tir nhém dugc néu, voi diéu kién 12
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ho4 tri binh thudng ciia nguyén tir chi dinh trong céc truong hop tai thoi diém khong
dugce vugt qua muc, va sy thay thé nay s& tao ra hop chét bén. T hop cta phan tir thé
va/hodc thanh phan bién dbi chi dwgc cho phép néu tb hop nay tao ra hop chat bén. “Hop
chit bén” hodc “cAu triic bén” c6 nghia 13 hop chit dit manh dé c6 thé phan 1ap vé6i miic
6 tinh khiét hitu dung tir hdn hop phan tng, va c6 thé phdi ché thanh chét didu tri hicu

luc.

Thuat ngit “tuy y duge thé” c6 nghia 1a su thé tuy ¥ bang nhom, gdc hodc phén
gbc quy dinh.

Khi thanh phan bién ddi xuét hién nhidu hon mdt 1an trong nhém, vi dy, R® trong
—N(R®),, hodc thanh phﬁn bién ddi xuAt hién nhidu hon mdt 14n trong cAu trac dugce thé
hién & day, thi cdc thanh phén bién ddi nay c6 thé 1a gidng hodc khéc nhau.

Poan thrfmg , la lién Két thuong biéu thi hdn hop cla, hodc mdt trong céc,

chét ddng phan c6 thé c6, vi du, bao gdm hoa hoc 1ap thé (R) va (S). Vi du:

OH OH WOH
(j/ c6 nghia bao gdm ca O/ va/hodc O
N N
H H :

N
H

Poan théng lugn séng Vv nhu duge st dung ¢ day, biéu thi diém gén Vao

phan con lai ctia hop chét. Cac doan thing dugc vé di vao hé vong, chang han nhu:

S , biu thi ring doan thing (lién két) dugc néu co thé dugc gin vao nguyén ti
nguyén tir bat ki trong s6 cac nguyén tir cacbon vong ¢6 thé thé dugc.

“Ox0” ¢6 nghia 1a nguyén tir oxy dugc lién két doi v6i cacbon vong trong

xycloalkyl, xycloalkenyl, heteroxyclyl, heteroxyclenyl, hodc cac vong khac nhu duge

md ta & day, chéng han nhu
GO
N :

Trong ban md ta, trong do co6 nhiéu nguyén tir oxy va/hodc luu huynh trong hé

vong, khong thé c6 oxy va/hogc luu huynh lién ké trong hé vong nay.

Nhu da biét o trong linh vuc k¥ thuét, lién két duoc vé tir nguyén tlr cu thé, trong

d6 khong mé ta goc nao & dau tan cing cua lién két nay, bicu thi raing nhom metyl dugc
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lién két v6i nguyén tir qua lién két nay, trir khi dugc quy dinh khac. Vi du:

O/Nd la O/N/i%
g "

Theo mét phuong an khéac, hop chit theo sang ché, va/hodc ché phdm chira hop
chét ndy, c6 mit & dang da phan 13p va/hodc da tinh ché. Thuat ngit “da tinh ché”, “o
dang da tinh ché” hodc “& dang da phan Iap va da tinh ché” ddi v6i mot hop chat chi
trang thai vat Iy ctia hop chét niy sau khi dugc phén 18p tlr quy trinh tong hop (vi du, tir
hdn hop phan tng), hodc ngudn tu nhién hoic t6 hop cta chung. Béi vay, thuit ngit “da
tinh ché”, “& dang d4 tinh ché” hodc “¢ dang da phén 1ap va da tinh ché” dbi véi hop
chét chi trang thai vat 1y ctia hop chét nay (hoic chét hd bién ciia hop chét nay, hoic
mudi dugc dung ctia hop chét nay hoic chét hd bién nay) sau khi thu dugc tir quy trinh
tinh ché hodc cac quy trinh duge mo ta & day hodc da biét dbi voi nguoi ¢ hiéu biét
trung binh trong linh vuc k¥ thuat (vi du, k¥ thuat sic ky, tai két tinh va cac ky thuét
tuong tu), c6 da do tinh khiét sao cho thich hop dé su dung in vivo hodc su dung trong
y té va/hodic c6 thé mo ta dugc bang céc k¥ thuét phan tich tiéu chuin duge mo ta & day

hodc da bit dbi v6i ngudi c6 hiéu biét trung binh trong linh vyc k§ thuét.

Khi nhém chite trong hop chét dugc dinh nghia 1 “dugc béo v€”, c6 nghia 1a
nhém nay & dang bién d6i nhdm loai trlt cac phan tmg phu khong mong mudn & vi tri
duge bao vé khi hop chat nay duge cho phan mg. Nhom bao vé thich hop s& dugce nhan
ra béi ngudi c6 hidu biét trung binh trong linh vuc k§ thuat cling nhu qua tham khao cac
sach gido khoa tiéu chun, ching han nhu T. W. Greene et al., Protective Groups in

organic Synthesis (1991), Wiley, New York.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét s& nhan ra céc truong hop
ma trong d6 hop chat theo sdng ché c6 thé duoc chuyén hoa thanh tién dugc chét va/hodc
solvat theo mot phuong an khac cua sang ché. Noi dung thao luan vé tién duoc chét
duogc duara trong tai liéu T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems
(1987) 14 ctia A.C.S. Symposium Series, va tai liéu Bioreversible Carriers in Drug
Design, (1987) Edward B. Roche, ed., American Pharmaceutical Association and
Pergamon Press. Thuat ngit “tién duoc chat” c6 nghia 12 hop chat (vi du, tién chat ciia

duge chat) duoc bién dbi in vivo dé thu dugc hop chét theo séng ché hodc mudi dugc
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dung, hydrat hodc solvat cta hgp chét nay. Su bién dbi c6 thé xay ra nho nhiéu co ché
khac nhau (vi du, nhd qué trinh chuyén hoa hoic hod hoc), chang han nhu qua qua trinh
thuy phén trong méau. Noi dung théo ludn vé viée str dung tién dugc chit dugc dua ra
bai tai liéu T. Higuchi and W. Stella, “Pro-drugs as Novel Delivery Systems”, Vol. 14
of the A.C.S. Symposium Series, va tai li¢u Bioreversible Carriers in Drug Design, ed.

Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987.

Mot hodc nhiéu hop chit theo sang ché c6 thé ton tai dudi dang khong solvat
cling nhu dang solvat voi dung moi duge dung nhu nudce, etanol, va cac dang tuong tu,
va du kién 12 sang ché bao gbm ca dang solvat va dang khong solvat khi hop chét ¢6
mat. “Solvat” ¢6 nghia 1a sy két hop vat Iy ctia hop chét theo sang ché v6i mot hoic
nhidu phan t&r dung moi. Su két hop vt Iy nay bao gdm nhiéu muc do lién két ion va
cong hod tri khac nhau, bao gom lién két hydro. Trong cac trudng hop nhit dinh, solvat
nay s& c¢6 kha niang phéan 1dp dugc, vi du, khi mot hoac nhiéu phan tir dung mdi dugc
dwa vao mang tinh thé cta chat ran két tinh. “Solvat” bao gbm ca solvat pha dung dich
va solvat phén 1ap dugc. Cac vi du khong giéi han v& solvat thich hop bao gom etanolat,

metanolat, va cac dang tuong ty. “Hydrat” 1a solvat trong d6 phén tir dung moéi 1a H»O.

“Lugng hitu hiéu” hodc “lugng hitu hiéu didu tri” ¢6 nghia 1a lugng hop chét
hodc lugng ché pham theo sang ché ma s& gy ra dap tmg sinh hoc hozc y hoc ctia md,
hé thdng, dong vat hoic ngudi, dang dugc nha nghién ctru, béc si thu y, bac siy khoa
hodc béc si 1am sang hodc bac sT hanh nghé khac tim kiém. Theo céc liéu phap két hop
theo séang ché, lugng hitu hi€u c6 thé chi mét chit don 1¢ hoic toan bod td hop, trong do6
luong cua tit ca cac chét dugce dung cing ¢ hidu qua. Theo mot s6 phuong 4n, mot
hodc nhiéu chét thanh phﬁn cta td hop c6 thé c6 mit don 1& v6i lugng nhod hon lugng
can thiét dé c6 hidu qua khi dugc dung riéng 1¢, nhu duge md ta thém dudi day. “Luong
hitu hidu diéu tri” c6 thé thay ddi tuy thudc vao, khong ké trudng hop khac, hop chit,
bénh va mirc d6 nghiém trong cua bénh, va do tudi, can nang, v.v., cua dbi tuong can
diéu tri.

Thuét nglt “su diéu tri” hodc “diéu tri” c6 nghia 12 dung hop chét hodc ché phém
bét ky theo sang ché cho dbi tuong can diéu tri, riéng 1€ hoac két hop v6i mot hodc nhiéu
chit didu tri bd sung, va bao gdm (1) budc tic ché hodc cai thién bénh va/hodc triéu
chiing y hoc cua bénh hoac r6i loan & d6i tuong nay, vi dy, dong vat, ngudi hodc bénh

nhén hoac ddi tuong khéac dang c6 hodc biéu hién bénh hoic triéu ching y hoc ciia bénh
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hodc r6i loan. Thuit ngit “su phong nglra” hodc “su phong bénh” c6 nghia 1a dung hop
chit hodc ché phdm bat ky theo sang ché cho dbi twong cén didu tri, riéng 1& hodc két
hop v6i mot hodc nhidu chét didu tri bd sung, va bao gdm (1) budc tic ché hoic cai thién
bénh va/hoic triéu chitng y hoc cuia bénh hodc r6i loan & dbi tuong nay, vi du, dong vat,
nguoi hodc bénh nhan hodc dbi twong khac truéc con bénh hoic biéu hién cta bénh hoic
triéu chirng y hoc cta bénh hodc rdi loan. Thuat ngit “kiém soat” bao gdm phong ngira,
diéu tri, diét trlr, cai thién, hoic theo cach khac 1a 1am gidm mic do nghiém trong cia

bénh hodc rdi loan hodc triéu ching hodc céc triéu ching cua chung.

Hop chét va ché phim theo sang ché, riéng 1¢ hoic két hop v6i mot hodc nhidu
chét diéu tri bd sung, ciing c¢6 thé hitu dung trong viéc diéu tri hodc phong ngira bénh
hoic rdi loan da d& cap, hodic mot hodc nhiéu tridu chiing clia ching, cdc phuong phap

diéu tri va phong ngira nay cling dugc mo ta lam céc phuong 4n bd sung theo sang ché.

Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat s& nhan ra cac trudng hop
ma trong d6 hop chit theo sang ché ¢6 thé tao thanh mubi. Trong céc trudng hop nay,
mdt phuong an khéc @& xuét mudi dugce dung ciia hop chat theo sang ché. Thuat ngit
“(chc) mudi”, nhu duge ding & diy, md ta chit bit ky sau day: mubi c6 tinh axit duoc
tao ra vdi axit v co va/hodc axit hitu co, cling nhu mudi c6 tinh bazo dugc tao ra véi
bazo vd co va/hodc bazo hitu co. Ngoai ra, khi hop chit theo sang ché chira ca gdc co
tinh bazo, nhu, khong bi giéi han ¢, pyridin hodc imidazol, va géc ¢0 tinh axit, nhu,
khong bi giGi han ¢, axit carboxylic, ion ludng tinh (“mudi n6i”) c6 thé duoc tao ra va
dugc bao ham trong thuat ngit “(céc) mubi” nhu duge st dung & day. Mudi duge dung
(tirc 12 khong ddc, chdp nhan dugc vé mit sinh ly) duge wu tién, mac di cac mubi khac
cling c6 kha nang hitu dung. Mudi cta hop chét theo séng ché ¢6 thé dugc tao ra bang
cac phuong phap da biét d6i v6i ngudi ¢ hidu biét trung binh trong linh vyc k¥ thuat,
vi dy, bang cach cho hgp chét theo sang ché phan ung véi lugng axit hoac bazo, nhu
luong twong dwong, trong moi trudng nhu mdi trudng ma mudi két tha trong d6 hodc

trong mdi trudng nude, sau d6 1a qua trinh dong khd nhanh.

Mudi cdng axit léy vi du ma co thé hiru dung bao gém axetat, ascorbat, benzoat,
benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat, camphorsulfonat, fumarat,
hydroclorua, hydrobromua, hydroiodua, lactat, maleat, metansulfonat, naphtalesulfonat,
nitrat, oxalat, phosphat, propionat, salixylat, suxinat, sulfat, tartarat, thioxyanat,

toluensulfonat (con dugc biét dén 1a tosylat) va cac dang twong tu. Thém vao do, axit
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thuong dugec coi 1a thich hop détaora mudi hitu dung vé mit dugc tir cac hop chat duogc
co ban dugce thao ludn, vi du, béi tai liéu P. Stahl et al., Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use. (2002) Zurich: Wiley-VCH; S.
Berge et al., Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould,
International J. of Pharmaceutics (1986) 33 201-217; Anderson et al., The Practice of
Medicinal Chemistry (1996), Academic Press, New York; va tai liéu The Orange Book
(Food & Drug Administration, Washington, D.C. trén trang web cua ho). Céc tai liéu

ndy duogc dua vao day bang cach vién dan.

Mubi ¢6 tinh bazo 14y vi du bao gdm mudi amoni, mudi cta kim loai kiém nhu
mubi natri, lithi, va kali, mudi ctia kim loai kidm thd nhu mudi canxi va magie, mudi c6
bazo hitu co (vi du, amin hitu co) nhu dixyclohexylamin, t-butyl amin, va mudi ¢6 axit
amin nhu arginin, lysin va cic dang twong tu. Nhom chira nito ¢6 tinh bazo ¢6 thé duoc
tao bac bdn bing cac chit nhu alkyl halogenua bac thip (vi du, metyl, etyl, va butyl
clorua, bromua va iodua), dialkyl sulfat (vi du, dimetyl, dietyl, va dibutyl sulfat),
halogenua mach dai (vi du, dexyl, lauryl, va stearyl clorua, bromua va iodua), aralkyl

halogenua (vi dy, benzyl va phenetyl bromua), va cac chat khac.

Tat ca cac mudi axit va mudi bazo nay dugc dy kién la mudi dugc dung trong
pham vi cla sang ché va tat ca cdc muoi axit va muoi bazo dugc coi 1a cac phuong an
c6 kha ning hitu dung thay thé cho dang tu do ctia hgp chat twong tmg cho cac muc dich

cta sang ché.

Mot phuong an khac ma co thé hiru dung bao gdm cac este dugc dung ctia hop
chét theo sang ché. Cac este ndy c6 thé bao gdm cic nhom sau day: (1) este axit
carboxylic thu dugc bing cach este hoa nhoém hydroxy, trong d6 phan gbc khong phai
cacbonyl ctia phan axit carboxylic ctia tdp hgp nhom este dugce chon tir alkyl mach thang
hodc phan nhéanh (vi du, axetyl, n-propyl, t-butyl, hodc n-butyl), alkoxyalkyl (vi du,
metoxymetyl), aralkyl (vi du, benzyl), aryloxyalkyl (vi du, phenoxymetyl), aryl (vi du,
tuy y dugc thé b%mg, vi du, halogen, Ci.alkyl, hodc Cisalkoxy hodc amino); (2) este
sulfonat, nhu alkyl- hodc aralkylsulfonyl (vi du, metansulfonyl); (3) este axit amin (vi
duy, L-valyl hodc L-isoleuxyl); (4) este phosphonat va (5) este monophosphat, diphosphat
hodc triphosphat. Céc este phosphat nay cé thé dugc este hoa thém bang, vi du, ruou

C1-20 hodc din xuét phan tmg ctia no, hodc bang 2,3-di (Cs-24)axyl glyxerol.
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Hop chét theo sang ché c6 thé c6 mot hodc nhidu tAm khong ddi xtng (bat dbi
xtmg). Sang ché bao gdm tit ca cac dang dong phan 13p thé ctia hop chit co6 Cong thirc
1. Céc tim khong déi xtmg c6 mit trong hop chit c6 Cong thic I, c6 thé du doc 18p véi
nhau, c¢6 cdu hinh (R) hodc (S). Nhu di néu & trén, khi cac lién két v6i cacbon khong
d6i xtmg dugc md ta dudi dang cac doan thing trong cac cong thirc chu tric theo sang
ché, hodc khi tén hop chat dugc néu ma khéng c6 ky hiéu khong déi xtng (R) hoic (S)
dbi v6i cacbon khong ddi xing, thi c6 thé hiu ring ca hai cAu hinh (R) va (S) ctia mdi
cacbon khong dbi xing nay, va boi vay 1a mdi chét dong phan dbi anh hozc chat dong
khong dbi quang va hdn hop cua ching, dugc bao gdm trong Cong thirc hoic theo tén

goi.

Trong truong hop ¢o6 thé ¢6 nhidu chit ddng phan 1ap thé khic nhau cua hop chat
theo sang ché, mot phwong 4n khéc dé xuét hdn hop dong phan khong d6i quang va chét
ddng phan ddi anh don 1& ctia hop chét theo sang ché. Hon hop déng phéan khong d6i
quang c6 thé dugc tach thanh céc chét ddng phan khong d6i quang don 1¢ ctia hdn hop
nay trén co s& chénh léch v& tinh chit hod Iy ctia chiing bang cac phwong phép da biét
d6i voi ngudi 6 hiéu biét trung binh trong linh vyc k¥ thuat, ching han nhu bang k§
thuat sic ky va/hodc k§ thuat két tinh phan doan. Chét ddng phéan dbi anh c6 thé duoc
tach bing cach chuyén hod hdn hop ddng phan ddi anh thanh hén hop dong phén khong
d6i quang bang phan tmg véi hop chét quay quang thich hop (vi du, chét phu trg khong
d6i xing nhu rwou khong d6i xtmg hoic axit clorua Mosher), tach chét ddng phan khong
ddi quang va chuyén hod (vi dy, thuy phén) chat ddng phan khong d6i quang don 1&
thanh chat ddng phan déi anh tinh khiét tuong tng. Cht dong phan ddi anh ciing ¢6 thé
duoc tach bang cach st dung cot HPLC khong d6i xtmg.

Tht c4 cac chat ddng phan 13p th (vi du, chit ddng phéan hinh hoc, chét dong
phan quang hoc va cac dang twong tw) ciia hop chét theo sang ché (bao gdm mudi, solvat,
este va tidn dugc chat ciia hop chét niy cling nhu mubi, solvat va este cia tién dugc chét
nay), nhu cac hop chét c6 thé tdn tai nhd cac cacbon khong d6i xtng & nhiéu phéan tir
thé khéc nhau, bao gdm dang ddng phan ddi anh (c6 thé ton tai ngay ca khi khong c6
mit cac cacbon khong dbi xtmg), dang ddng phan quay, chit ddng phan atropisome, va
dang ddng phan khong d6i quang, dugc dé xuét 1am cac phuong 4n cua sang ché trong
pham vi cua sang ché. (Vi du, néu hop chét theo sang ché dwa vao lién két d6i hodc vong

ngung tu, thi ca dang cis va trans, cling nhu hdn hop, duge bao gbm trong pham vi cla
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sang ché. Vi duy, tat ca cac dang keto-enol va imin-enamin cua hop chat cling duoc bao

gdm trong sang ché.)

Chét ddng phan 1ap thé don 1é ctia hop chét theo sang ché c6 thé, vi du, gdn nhu
khong chra céc chét déng phan khéc, hoac co thé duoc phéi tron, vi du, thanh raxemat
hodc v6i tht ca cac chit ddng phan 14p thé khéc, hodc cac chat dong phan lap thé duoc
chon khéc. TAm khong ddi xtng theo sang ché co thé c¢6 cAu hinh S hodc R nhu dugc
dinh nghia bdi IUPAC 1974 Recommendations. Viéc st dung céac thuit ngi “mudi”,

99 6¢ 99 e

“solvat”, “este”, tién duoc chit” va cac dang tuong tu, dugc du kién 1a ap dung nhu
nhau cho mudi, solvat, este va tién dugc chét cta chit déng phan dbi anh, chat déng
phan 1ap thé, chat déng phan quay, chét hd bién, raxemat hodc tién dwoc chét ciia hop

chét theo sang ché.

Mot phuong 4n khac ma c6 thé hitu dung bao gdm hop chit duge danh déu dong
vi theo sang ché. Hop chét nay 14 gibng véi cac hop chat dugc néu & day, nhung khéc &
chd mdt hodc nhidu nguyén tir dugc thay thé béi nguyén tir c6 nguyén tir khéi hoic sb
khéi khéc v6i nguyén tir khéi hodc sb khéi thuong thdy trong ty nhién. Cac vi du vé
ddng vi c6 thé dua vao hop chét theo sang ché bao gdm ddng vi ctia hydro, cacbon, nito,
oxy, phospho, flo va clo, nhur 1an Iuot 13 2H, °H, ''C, BC, 1*C, PN, 10, 170, 3!, 32p, 33§,

18R, va 36CL

Trong hop chét theo sang ché, cic nguyén tir ¢6 thé biéu hién sy gidu dong vi tu
nhién ctia chiing, hodc mdt hodc nhiéu nguyén ti c¢6 thé duogc 1am giau nhan tao & mot
ddng vi cu thé c6 cing mot sd nguyén tir, nhung nguyén tir khéi hodc sd khéi khac véi
nguyén tir khéi hogc sb khdi dugc tim thdy chi yéu trong tw nhién. Sang ché nham bao
gbm tit ca cac bién d6i dong vi thich hop ctia hop chit theo sang ché. Vi du, cac dang
ddng vi khac nhau ctia hydro (H) bao gdm proti ("H) va doteri (*H). Proti 1a dong vi
hydro chiém wu thé duoc tim thiy trong tu nhién. Viéc 1am giau thém doteri ¢6 thé thu
dugc céc loi ich diéu tri nhit dinh, nhu kéo dai thoi gian ban thai in vivo hodc giam bét
yéu cau v& lidu, hodc c6 thé tao ra hop chit hitu dung lam tiéu chuin dé md ta mau sinh
hoc. Céc hop chit da lam giau déng vi theo séng ché c6 thé duoc didu ché ma khong
cn thi nghiém thai qua bang céc k¥ thuat thong thuong da biét dbi v6i ngudi c6 hicu
biét trung binh trong linh vuc k¥ thuét hoic bang cac quy trinh twong tu véi cdc quy
trinh duge md ta trong céc so dd va vi du & day, st dung chét phan ung da lam giau

ddng vi thich hop.
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Dang da hinh ctia hgp chat theo sang che, va cua muoi, solvat, este va tién dugc

chit ciia hop chat theo sang ché, du kién dugc bao gdm trong sang ché.
Ché phim va phuong phép ding

Mot phuong 4n khac dé xudt duge phdm chira lugng hitu higu diéu tri ctia hop
chét theo sang ché, hodc chat ddng phan lap thé cta hop chét nay, hoac mudi duge dung

ctia hop chit nay hodc chit dong phan l4p thé nay, va chit mang duogc dung.

Liu dai dién ndm trong khoang tir khoang 0,001 dén 100 mg/kg thé trong/ngay
ctia hop chét theo sang ché. Lidu duge vu tién nim trong khoang tir khoang 0,01 dén 10
mg/kg thé trong/ngay ctia hop chit theo sang ché, hodc mudi dugc dung ciia hop chat
nay.

Thuét ngit “dugc pham” cling dugc du kién 12 bao ham c4 ché phim gdp va don
vi lidu don 1é chtra nhidu hon mot (vi dy, hai) cht c¢6 dugc tinh, ching han nhu hop chét
theo sang ché va chit diéu tri bd sung duoc chon tir danh sach céac chét bd sung dugc
mo ta dudi day, cing véi ta duge khong c6 duge tinh bit k. Ché phdm gop va mdi don
vi lidu don 1& c6 thé chita lugng ¢b dinh cta “nhidu hon mot chit c6 dugc tinh” da néu.
Ché phdm gop nay 1a nguyén liéu chua dugce tao thanh don vi liéu don 1&. Pon vi lidu
minh hoa 1 don vi lidu ding qua dudng miéng nhu vién nén, vién tron va cac dang
tuong tu. Tuong tu, phuong phép didu tri bénh nhan dugc mb ta & day bang cach dung
dugc phim theo sang ché ciing dugc dy kién 12 bao gdm budc ding ché pham gbp va

don vi li€u don 1é da néu.

Pé bao ché duge phim tir hop chét duge md ta boi sang ché, chit mang tro, duoc
dung c6 thé 1a chat rin hoic chét 16ng. Cac ché phim dang rin bao gbm bdt, vién nén,
hat phan tan dugc, vién nang, vién nhong va vién thude dang dan. B4t va vién nén co
thé dugc chira v6i luong nam trong khoang tir khoang 5 dén khoang 95 phan trim thanh
phén hoat chit. Chat mang rén thich hop di duoc biét dén trong linh vuc k¥ thuét, vi du,
magie cacbonat, magie stearat, bot talc, duong hodc lactoza. Vién nén, bot, vién nhdng
va vién nang c6 thé dugc sir dung duéi dang liéu rén thich hop dé ding qua duong
miéng. Céc vi du vé chit mang dugc dung va phuong phap san xuét dung cho nhiéu ché
phdm khac nhau c¢6 thé duogc tim thiy trong tai liéu A. Gennaro (ed.), Remington’s
Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing Co., Easton,

Pennsylvania.
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Ché phém dang long bao gém, vi du, dung dich, hdn dich va nhii twong. Cac vi
du vé cac nguyén liéu hitu dung dé tao ra ché pham dang 16ng bao gdm nuéc hozc dung
dich nudce-propylen glycol dé tiém ngoai duong tiéu hoa, hodc chit tao ngot va chat bao
quan cho dung dich, hdn dich va nhii trong ding qua duong miéng. Ché pham dang

long cling co thé bao gdbm dung dich hogc hdn dich dé dung qua mii.

Céc ché phim sol khi thich hop 8 hit vao c6 thé bao gdm dung dich va chét rin

& dang bot, ¢o thé & dang td hop véi chét mang dugc dung, nhu khi nén tro, vi dy, nito.

Séang ché cling bao gdm ché phim dang rén du kién 12 dugc chuyén hoa, trong
khoang thoi gian ngén trude khi sit dung, thanh ché phim dang 16ng dé dung qua duong
miéng hodc ngoai dudng ti€u hoa. Dang chét 10ng nay bao gom dung dich, hén dich va

nhil tuong.

Hop chét theo séng ché ciing ¢6 thé phan phdi duge qua da. Ché phim ding qua
da c6 thé c6 dang dung dich 16ng, kem, kem dudng, sol khi va/hodc nhil tuong, va co
thé dugc bao gdm trong miéng dan qua da thugc loai chét nén hodc tai chira nhu thong

thuong trong linh vuc k¥ thuét nhim muc dich nay.
Hop chit theo sang ché ciing c¢6 thé dugc phan phéi duéi da.
Tét hon néu hop chat dugc dung qua dudng miéng.

Tét hon néu duoc phim c6 dang lidu don vi. O dang nay, ché pham duoc chia
nhé thanh céc lidu don vi ¢6 kich thuée thich hop chira céc lugng thanh phan hoat tinh

thich hop, vi dy, lugng hitu hi€u dé dat duge muc dich mong mudn.

Luogng hoat chét trong liéu don vi cta ché pham c6 thé dugc thay dbi hodc didu
chinh nim trong khoang tr khoang 0,001 mg dén khoang 100 mg trén mdi kg thé trong
cua dong vat co vu, tdt hon 1 tir khoang 0,01 mg dén khoang 10 mg trén mdi kg. Liéu
thuc té dugc ding c6 thé dugc thay ddi tuy theo yéu cdu cua bénh nhan va muc do
nghiém trong ctia tinh trang bénh dugc dicu trj. Viéc xéc dinh phac d6 lidu thich hop
dbi vé6i tinh huéng cu thé 1a ndm trong pham vi linh vyc k¥ thuét. Dé cho thuan tién,
tdng lidu hang ngay c6 thé dugc chia ra va dung timg phan trong ngay nhu duoc yéu

cau.

Ché pham theo sang ché c6 thé con chita mot hodc nhiéu chat diéu tri b0 sung,

nhu d3 thao luan chi tiét hon dudi day. Theo do, theo mot phuong an, sang ché dé xuét
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ché phdm chra: (i) hop chét theo sang ché, hodic chit dong phan 1ap thé cua hop chat
nay, hoic mudi duge dung clia hop chét nay hoic chit ddng phan 1ap thé nay; (ii) mot
hogic nhidu chét didu tri bd sung, khong phai 1 hop chét theo sang ché; va (iii) chat mang
dugc dung, trong d6 lugng chét trong ché pham ciing c6 hidu qua didu tri mot trong sb

c4c bénh hodc tinh trang bénh dugc thao luan & day.
Ung dung ctia hop chét theo sang ché

Mot phuong an khac dé xuét phuong phép diéu tri bénh nhéan (vi du, nguoi bénh
hodc déng vat nghién ctru) d4i v6i bénh hodc réi loan c6 lién quan dén thu thé mGIuR2.
Phuong phap niy bao gdm buéc ding lugng hitu hiéu cua hop chét theo sang ché, hoic
ché phdm chtra hop chét theo sang ché (hodc chat ddng phan 14ap thé, hoic mudi duge
dung cua hop chat nay hozic chit déng phan lap thé nay), cho bénh nhén can diéu tri,

nhim didu tri bénh hoic rbi loan c6 lién quan dén thu thé mGIuR2.

MOt phuong an khac mo ta tmg dung ctiia hop chét theo sang ché dé diéu tri bénh
hoic réi loan c6 lién quan dén thu thé mGluR2, biang cach diing lwgng hitu hiéu ctia hop
chét theo sang ché, hoic mubi duoc dung cta hop chét nay, cho bénh nhan can diéu tri.
Mot phuong an khac md ta ung dung ctia hop chat theo sang ché dé san xuét thube didu
tri bénh hodc rdi loan ¢ lién quan dén thu thé mGluR2, béng cach dung luong hitu hiéu
ctia hop chit theo séng ché, hodc mudi dugc dung ctia hop chit nay, cho bénh nhan can

diéu tri. Céc vi du vé bénh va rdi loan nay dugc mo ta ¢ day.

Theo mdt phuong an, hgp chét theo sang ché hitu dung theo phuong phap da néu
hodc tng dung da néu bao gdm hop chét theo cong thirc bét ky trong s cac cong thic
@), (1A), (IA-1), (IA-1a), (IA-1b), (IB), (IC), va (ID) nhu dd md t& ¢ trén, hodc theo
phuong an bét ky trong s6 nhidu phuong an khéc nhau duge moé ta & dy, hodc chét dong
phén 1ap thé ctia hop chét nay, hodc mudi duoc dung cia hop chét nay hodc chét dong
phén lép thé nay, hoic ché phim dugc dung cua chiing. Theo mdt phuong an khac, hop
chét theo sang ché hiru dung theo phwong phap da néu hozc timg dung da néu bao gdm
hop chét ctia Vi du 2-5, hodc mubi duge dung ctia hop chét nay, hoic ché pham duoc
dung cua chung. Theo mdt phuwong an khéc, hop chét theo sang ché hitu dung theo
phuong phép da néu hodc ing dung da néu bao gbm hop chit cia Vi du 2-3A hodc mudi
dugce dung cua hop chét nay, hoic ché pham dugc dung cta ching. Theo mot phuong

4n khac, hop chat theo sang ché hitu dung theo phuong phap da néu hodc tng dung dé
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néu bao gdm hop chit ciia Vi du 2-3B hoic mubi dugc dung ctia hop chit nay, hodc ché
phidm dugc dung ctia chung. Theo mdt phwong an khéc, hop chét theo sang ché hiru
dung theo phuong phap da néu hodc ing dung da néu bao gbém hop chét cua Vi du 3-
1A hogc mudi duge dung ctia hop chat nay, hodc ché phim dugc dung ctia chiing. Theo
mot phuong an khéac, hop chét theo sang ché hitu dung theo phuong phép da néu hodc
ung dung da néu bao gbm hop chét ctia Vi du 3-1B hoic mudi dugc dung ciia hop chét
nay, hoic ché pham dugc dung ctia ching. Theo mdt phuong 4n khéc, hop chét theo
sang ché hitu dung theo phuong phdp da néu hodc ing dung da néu bao gbm hop chit
ctia Vi du 3-7A hoic mudi duge dung ctia hop chit nay, hoic ché pham dugc dung clia
chiung. Theo mdt phuong 4n khac, hop chét theo sang ché hitu dung theo phuong phap
d3 néu hodc tng dung da néu bao gdm hop chét ctia Vi du 3-7B hodc mudi duogc dung

cta hop chét nay, hoic ché phdm dugc dung cla chung.

Theo mot phuong an, sang ché @& cap dén phuong phap diéu tri bénh hodc rdi
loan thoai hoa than kinh giy tic dong dén nhan thiic, phuwong phéap nay bao gbm budc
dung hop chét theo sang ché, hodc chét ddng phan lap thé ctia hop chit nay, hodc mubi
dugc dung cia hgp chat nay, cho ddi tugng cAn didu tri. Bénh hozc rdi loan giy tac dong
dén nhan thirc ndy bao gdm, nhung khong bi giéi han §, bénh Alzheimer, ching suy
giam nhén thirc, nhén thac lién quan dén bénh Parkinson, bénh tim than phéan liét, roi
loan cam xuc, bao gdm bénh trdm cam va chimg lo ling, rdi loan dudng tiéu hoa, rdi

loan con dau va roi loan giac ngu, va cac bénh khac nhu duge mo ta & day.

Céc vi du bd sung vé rdi loan con dau bao gbm chimg dau cAp tinh, ching dau
do viém va ching dau bénh than kinh. Chimg dau do bénh than kinh bao gdbm, nhung
khong giéi han &, ching dau than kinh sau Zona, tdn thuong than kinh, “chimg dau man
tinh”, vi du, ching dau 4m ho man tinh (vulvodynia), chiing dau chi 4o (phantom limb
pain), ton thuong nhd 1& (root avulsion), bénh than kinh do dai thao duong gly dau,
bénh mdt day than kinh chin thuong giy dau, bénh da day than kinh gy dau. Cac vi du
bd sung v& rbi loan con dau bao gbm hoi chiing dau trung wong (c6 nguy co gay ra boi
ghn nhu tén thuong bit ky & cAp do bét ky cta hé than kinh); hoi chimg dau hdu phau
(vi du, hoi chung sau cit bo tuyén v, hdi ching hau m& nguc, chung dau mém cut);
chimg dau xwong va khép (viém xwong khép), ching dau di chuyén lap lai, chimg dau
rang, chimg dau do ung thu, chitng dau co mac (ton thuong co, ching dau xo c0); ching

dau quanh khoang thoi gian giai phau (phiu thuét chung, phu khoa), dau man tinh, ching
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dau kinh, ciing nhu chimg dau lién quan dén ching dau thét, va ching dau do viém c6
cac ngudn gbc khac nhau (vi dy, viém xuong khép, viém khép dang thip, bénh thip
khép, viém bao gin va bénh gut), dau dau, dau nira du va dau dau cum, chirng dau dau,
ching ting cam dau nguyén phét, ching ting cdm dau thir phat, chimg loan cam dau
nguyén phat, ching loan cam dau thtr phat, hodc cac chimg dau khic gy ra bang cach

gdy nhay cadm trung wong.

Céc vi du bd sung vé rdi loan nhan thirc bao gdm chig suy gidm nhan thirc nhe.
Céc tinh trang bénh khéc c6 thé dugc diéu tri bang hop chét va ché pham theo sang ché
bao gém bénh Parkinson, ting huyét ap dong mach phdi, bénh phoi tic nghén man tinh
(COPD), bénh suyén, bénh tiéu khong tw chii, ting nhén 4p, hién twong thé ba 21 (hoi
ching Down), bénh mach méau ndo dang tinh bdt, bénh sa sut tri tu¢ do thoai hoa, xudt
huyét ndo di truyén véi thodi hoa dang tinh bt thudc loai Ha Lan (HCHWA-D), bénh
Creutzfeld-Jakob, rbi loan prion, xo cing cdt bén teo co, ligt trén nhan tuan tién, chin
thuong du, dot quy, viém tuy, viém co thé vui, cac bénh thoai hoa dang tinh bot ngoai

vi khac, bénh tiéu duong, bénh tu ki va bénh vita xo dong mach.

Theo cac phuong an dugce wu tién, hop chét theo sang ché c6 thé hitu dung trong
viéc diéu tri bénh Alzheimer, r6i loan nhén thtrc, bénh tdm than phan liét, rdi loan con
dau va rdi loan gidc ngt. Vi du, hop chét nay c6 thé hitu dung trong viéc phong ngira
bénh sa sut tri tué thudc loai bénh Alzheimer, cling nhu diéu tri bénh sa st tri tué thudc

loai bénh Alzheimer trong giai doan dau, giai doan gitta hodc giai doan cudi.

Tinh trang bénh tam than phan liét hozc rdi loan ¢6 nguy co ma hop chét theo
sang ché c6 thé hiru dung bao gém mot hodc nhiéu tinh trang bénh hodc bénh sau: bénh
tAm than phan liét hodc chimg loan tim thin bao gdm bénh tdm than phan liét (hoang
tudng, vo td chie, mic chimg giam truong luc hodc khong biét hod), rdi loan dang tAm
than phan liét, r6i loan phéan liét cam xuc, rbi loan hoang tudng, 161 loan tAm than ngén,
r6i loan tAm thén chia sé, r6i loan tAm thén do tinh trang y té chung va ching roi loan
tam thin gdy ra béi chat hod hoc hoidc thudc (phenxyclidin, ketanin va cac thudc gdy mé
phan ly khéac, amphetamin va cac chét kich thich tAm than khac va cocain), ching loan
tAm than lién quan dén réi loan cam xtic, ching loan tdm than phan tng ngin, chimg
loan tAm than phén liét cam xuc, 161 loan “phé bénh tAm than phan liét” nhu dang tam
thin phan liét hodc rdi loan tinh cich tim than phan liét, hodc ém lién quan dén ching

loan tAm than (nhu bénh trdm cam trdm trong, r6i loan hung trdm cam (ludng cuc), bénh
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Alzheimer va hoi ching cing thing hau chin thuong), bao gbm ca cac triéu ching
duong tinh va 4m tinh cta bénh tdm than phan liét va c4c bénh loan than khac; rbi loan
nhén thirc bao gém bénh sa sut tri tué¢ (li€én quan dén bénh Alzheimer, bénh thiéu mau
cuc bd, bénh sa sut tri tué do nhdi mau da dang, chén thuong, vAn dé tim mach hoic dot
quy, bénh HIV, bénh Parkinson, bénh Huntington, bénh Pick, bénh Creutzfeldt-Jacob,
bénh thiéu oxy chu sinh, céc tinh trang y té chung khac ho#c lam dung hoa chét); mé

sang, roi loan mat tri nhd hodc suy gidm nhan thirc do tudi tac.

Theo mot phuong an khéc, sang ché dé xut phuong phap didu tri bénh tAm than
phan liét hodc ching loan tdm than bao gbm budc ding lugng hitu hiéu cia hop chit
(hodc ché phdm cung cép hop chét) theo sang ché, hodc chét ddng phan lap thé ctia hop

chét nay cho bénh nhén can di€u tri.

Tinh trang bénh hoic rdi loan gidc ngli ¢6 nguy co ma hop chét theo sang ché c6
thé hitu dung bao gdm viéc ting cudng chat luong gidc ngy; cai thién chét lugng gidc
ngu; ting kha nang duy tri gidc ngu; ting gia tri tinh dwgc tir thoi gian d6i tuong ngi
chia cho thoi gian dbi tugng nay c¢b ging ngu; giam thoi gian cham di vao gidc ngu hodc
bét d4u ngu (thoi gian cAn dé roi vao gidc ngu); giam khé khin @8 di vao gidc ngii; ting
tinh lién tuc cta gidc ngd; giam s6 14n thue gide khi ngu; giam su tinh thire vé dém; giam
thoi gian thtce sau khi bt diu ngu; ting tdng thoi gian ngl; giam phén doan gidc ngu;
thay d6i viéc tinh thoi gian, tn s hodc thoi gian cla gidc ngli REM; thay d6i viéc tinh
thoi gian, tAn sb hodc thoi gian cla gic ngli séng cham (tac 1a cac giai doan 3 hodc 4);
tang luong va ty 1€ phan trim cla giai doan 2 cua gidc ngu; ting cudng gidc ngi séng
cham; ting cudng hoat dong EEG-delta trong khi ngi; ting sy tinh tdo ban ngay; giam
budn ngu ban ngay; didu tri hodc giam budn ngi ban ngdy qua muc; ching méat ngu;
chirng nga nhidu; chiing ngu ril; chimg ngu gian doan; ching ngung thd trong khi ngu;
chting thao thirc; chirng giat co ban dém; gian doan giéc ngui REM; mét ngu do thay dbi
mui gio; gian doan gidc ngli & nguoi 1am viée theo ca; ching khé ngu; 4c mong; ching
mét ngu do bénh trAm cam, rdi loan cam xic/tAm trang, cling nhu mong du va dai dam,
va rbi loan giéc ngt theo tudi; hanh vi kich dong khi mat troi 1an & bénh Alzheimer; tinh
trang bénh do nhip ngay dém hing ngiy cling nhu ri loan tinh than va thé chét do di
chuyén qua cc mui gior va c6 lich lam viéc theo ca quay vong; tinh trang bénh do thubc
gy ra tac dung phu la lam giam gidc ngit REM; hoi chiang dugc bidu hién béi gidc nga

khong phuc hdi va dau co hodc ching ngung thd trong khi ngu do rdi loan ho hép khi
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ngu; va tinh trang do chét luong gidc nga bi giam.

Hop chit theo sang ché cling ¢6 thé duoc sir dung dé diéu tri hodc phong ngira
loan van dong. Ngoai ra, hop chét theo sang ché c6 thé duoc sir dung dé 1am giam kha
nang khang va/hoac phu thudc d6i véi didu tri con dau bang opioid, va dé diu tri hoi

chirng cai, vi dy, rugu, opioid, va cocain.

Déi twong hodc bénh nhan ma ding hop chét theo sang ché thuong 13 con ngudi,
nam hoic nit, ma mong mudn tc ché thu thé mGIuR2 & ngudi nay, nhung ciing c6 thé
bao gém cac dong vat c6 va khac nhu d3 liét ké & trén, bao gém cho, méo, chudt nhét,
chudt céng, gia suc, ngua, clru, tho, khi, tinh tinh hodc céc loai vuon hodc dong vat linh
treong khac, trong d6 mong mubn diéu tri cac rdi loan da ghi nhan & trén, hodc nghién

ctru vé mGIuR2.

Mot phuong an khéac d2 xuét thudc hodc duge phdm dé diéu bién bién cdu 4m ddi
v6i thu thé mGIluR2, va/hodc dé didu tri bénh hodc rdi loan bt ky dugc liét ké & trén
cho bénh nhén (t5t hon 13 ngudi) cin didu tri nay, chita hop chét (hogc ché phdm chira
hop chét) theo sang ché, hodc chét déng phan 13p thé cla hop chét nay, hodc mudi duogc

dung cta hop chét nay hodc chit ddng phan lap thé nay, va chit mang dugc dung.

Mot phuong &n khac dé xuit phuong phép san xuét thudc hodc dugc phdm dé
didu bién bién chu am dbi v6i thy thé mGIuR2, va/hoic diéu tri mot hoge nhiéu bénh
hoic tinh trang bénh da liét ké & trén, bao gdm budc két hop hop chit (hodc ché pham
chira hop chét) theo séng ché, hodc chit ddng phan lap thé ctia hop chét nay, hodc mubi

dugc dung ctia hop chit nay hoic chit dong phan 1ap thé nay, voi chat mang dugc dung.
Liéu phap két hop

Hop chét va ché pham theo séng ché ¢6 thé duogc sir dung két hop véi mot hodc
nhiéu thudc khac trong viéc diéu tri bénh hodc tinh trang bénh ma hop chét theo séng
ché co6 cong dung diéu tri, trong d6 mong mudn t6 hop cuia cac thudc nay, vi du, trong
d6 t6 hop nay 1a an toan hon hodc c6 hiéu qua hon ting thudc riéng 1&. Hop chét theo
sang ché ¢6 thé duge st dung két hop v6i mot hodc nhiéu thudc khac ma diéu tri, phong
ngira, kiém soét, cai thién, hodc giam nguy co gay tac dung phu hodc c6 doc t6 cia hop
chét theo sang ché. Céc thudc khac nay co6 thé duge diung theo con dudng va luong
thudng st dung, mot cach déng tho1 hoac tudn tu voi hop chét theo sang ché. Theo do,

dugce pham theo sang ché bao gbm dugc phdm chira mot hodc nhiéu thanh phan hoat
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chat khéc, ngoai hop chét theo séng ché. T4 hop nay c6 thé tuy y duge dung 1am mot
phan ctia san pham két hop dang lidu don vi, hodc lam kit hodc quy trinh didu tri trong
d6 mot hodc nhidu dugc chét bd sung dugc ding lam dang liéu riéng biét nhuw mot phan
ctia phac dd didu tri. Theo mot phuong &n, hop chét theo sang ché hitu dung trong tb
hop nay chtta hop chét c6 cong thirc bét ky trong sb cac cong thirc (1), (1A), (IA-1),
(IA-1a), (IA-1b), (IB), (IC), va (ID) nhu dugc mo ta & day, hodc theo mét phuong an
trong sb nhiéu phuong an khac nhau duge mo ta & day, hodc chét ddng phan lap thé cia
hop chét nay, hoic mudi duge dung ciia hop chét nay hoic chét ddng phan 1ap thé nay,
hodc ché phdm duoc dung cla ching. Theo mdt phwong 4n khac, hop chét theo sang
ché hiru dung trong td hgp nay chtra hop chét theo céac vi du, vi du, nhu di néu dudi
dang hop chét vi du theo séng ché. Theo mot phuong 4n khéc, hop chit theo sang ché
hitu dung trong td hop nay chtra hop chit ciia Vi du 2-5 hodc mudi dugc dung ctia hop
chét nay, hoic ché phdm dugc dung cta chung. Theo mdt phuong an khac, hop chét
theo sang ché hitu dung trong td hop nay chira hop chit ctia Vi du 2-3A hodc mudi dugc
dung cta hgp chét nay, hoic ché phim dugc dung ctia chung. Theo mot phwrong an khéc,
hop chét theo séng ché hitu dung trong t6 hop nay chira hop chét cua Vi du 2-3B hodc
mudi duge dung cla hop chéit nay, hoic ché phim dugc dung cua chung. Theo mot
phuong an khéc, hop chét theo sang ché hitu dung trong td hop nay chtta hop chét cua
Vi du 3-1A hodc mudi dwgc dung cia hop chit nay, hoac ché phim dugc dung cua
chung. Theo mdt phuong 4n khac, hop chét theo sang ché hitu dung trong td hop nay
chira hop chit cta Vi du 3-1B hoidc mudi duge dung cua hop chét nay, hodc ché phém
duoc dung ctia ching. Theo mdt phwong an khéc, hop chit theo sang ché hitu dung trong
t5 hop nay chtra hop chét ctia Vi du 3-7A hoic mudi dugc dung clia hop chét nay, hoic
ché phdm dugc dung ctia chung. Theo mét phuong an khac, hop chit theo sang ché hiru
dung trong td hop nay chira hgp chét ctia Vi du 3-7B hodc mudi dugce dung cua hop chét

nay, hodc ché phim dugc dung cua ching.

Theo mdt phuong an khéc, hop chét hodc ché phdm theo séng ché c6 thé duoc
ding két hop véi chét trc ché axetylcholinsteraza nhu donepezil va rivastigmin, chat cht
van NMDA nhu memantin, chét didu bién thu thé muscarin, chét didu bién thu the
AMPA, chét didu bién thu thé mGIuR3, chét diéu bién thy thé nicotinic alpha-7 va alpha-
4-beta 2, chét didu bién thu thé 5-HT6 va 5-HT4, chét diéu bién cta phosphodiesteraza
(PDE), chét chu vén thu thé alpha 2c¢, histon deaxetylaza, va li¢u phap chéng oxy hoa.
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Theo mot phuong an khac, hop chat hodc ché phidm theo sang ché c6 thé dugc
ding két hop vdi cac liéu phap c6 thé 1am thay d6i hoic bién ddi qua trinh dién bién
bénh, bao gdm lidu phép didu bién beta-amyloit nhu chét tc ché BACE, khang thé
BACE, chét diéu bién gafna-secretaza, chét diéu bién tau va/hoic phosphor-tau, va lidu
phép sinh hoc didu bién cic mang do rdi loan thin kinh bao gdm khéang thé, RNAI,
miRNA, va liéu phap t€ bao. Chat (rc ché BACE thich hgp bao gdm nhung khéng bi
giGi han & verubecestat (Merck & Co., Inc.), AZD2392 (Eli Lilly & Co./Astra Zeneca),
CTS-21166 (CoMentis), E2609 (Biogen Idec, Inc./Esai Co., Ltd.), va BAN2401
(Biogen Idec, Inc./Esai Co., Ltd.).

Theo mot phuong an khac, hop chét hoic ché phdm theo séng ché c6 thé duoc
dung két hop véi levodopa (c6 hodc khong c6 mit chét trc ché decarboxylaza ngoai nio
chon loc nhu carbidopa hodic benserazid), cac chit khang cholin nhu biperiden (tuy y
duéi dang hydroclorua hodc mubi lactat clia chiing) va trihexyphenidyl (benzhexol)
hydroclorua, chét tc ché COMT nhu entacapon, chét tc ché MOA-B, chét chdng oxy
hod, chit chu van thu thé A2a adenosin, chit chi van cholin, chit d6i van thu thé
NMDA, chét dbi van thu thé serotonin va chét chu vén thu thé dopamin nhu alentemol,
bromocriptin, fenoldopam, lisurid, naxagolid, pergolid hodc pramipexol. R3 rang la chét
chi van dopamin cé thé c6 dang mudi duoc dung, vi du, alentemol hydrobromua,

bromocriptin mesylat, fenoldopam mesylat, naxagolid hydroclorua va pergolid mesylat.

Céc vi du bd sung vé td hop ciia hop chét bao gbm t6 hop vai chat dé didu trj con
dau, vi dy, tAc nhan khang viém khdng phai steroit, nhu aspirin, diclofenac, duflunisal,
fenoprofen, flurbiprofen, ibuprofen, indomethaxin, ketoprofen, ketorolac, naproxen,
oxaprozin, piroxicam, sulindac va tolmetin; chit Gc ché COX-2, nhu celecoxib,
rofecoxib, valdecoxib, 406381 va 644784; chét chi van CB-2, nhu 842166 va SAB378;
chit d6i van VR-1, nhu AMG517, 705498, 782443, PAC20030, V114380 va A425619;
chit déi van thu thé bradykinin B 1, nhu SSR240612 va NVPSAA164; chit d6i van va
chét phong bé kénh natri, nhu VX409 va SPI860; chat tic ché nitric oxit synthaza (NOS)
(bao gdm chét Grc ché iNOS va nNOS), nhu SD6010 va 274150; chat d6i van vi tri
glyxin, bao gém lacosamit; chét chu van noron nicotin, nhu ABT 894; chit chu van
NMDA, nhu AZD4282; chit m& kénh kali; chat d6i van thu thé AMPA/kainat; chat
phong bé kénh canxi, nhu ziconotid va NMED160; chit diéu bién IO thu thé GABA-A
(vi du, chit chu vén thu thé GABA-A); chéit wc ché metaloproteaza nén (MMP); chét
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tan huyét khdi; chit giam dau opioid nhu codein, fentanyl, hydromorphon, levorphanol,
meperidin, methadon, morphin, oxycodon, oxymorphon, pentazoxin, propoxyphen; yéu
td e ché neutrophil (NIF); pramipexol, ropinirol; cac chét khang cholin; amantadin;
chét ¢ ché monoamin oxidaza B15 (“MAO-B”); chit dbi van hoic chét chi van thy thé
SHT; chit d6i vin mGlu5, nhu AZD9272; chat chi van alpha, nhu AGNXX/YY; chét
cht vin noron nicotin, nhu ABT894; chét d4i van hodc chit chi vén thu thé NMDA,
nhu AZD4282; chit dbi van NKI; chét dbi van tai hép thu serotonin chon loc (“SSRI™)
va/hodc chit dbi van tai hép thu serotonin va norepinephrin chon loc (“SSNRI”), nhu
duloxetin; thudc chéng trdim cam ba vong, chét diéu bién norepinephrin; lithi; valproat;

gabapentin; pregabalin; rizatriptan; zolmitriptan; naratriptan va sumatriptan.

Theo mot phuong &n khéc, hop chét va ché pham theo séng ché c6 thé dugc dung
két hop v6i hop chét hitu dung dé diéu trj bénh tAm thin phan liét hodc ting cudng chat
luong gidc ngd va phong ngira va didu tri rbi loan gidc ngl va nhiéu loan gidc ngy, bao
gém, vi du, thudc an than, thudc ngu, thude giam lo au, thude chéng loan than, chét
chéng lo lang, chét khang histamin, benzodiazepin, barbiturat, xyclopyrolon, chét @i
van orexin (nhu suvorexant), chét cht vén orexin, chit ddi vén alpha-1, chét chu van
GABA, chét dbi van SHT-2 bao gdm chat déi van SHT-2A va chét dbi van SHT-2A/2C,
chét d6i van histamin bao gém chit dbi van histamin H3, chit dbi van dao histamin H3,
imidazopyridin, thubc an than phu, chit chu van va dbi van melatonin, chit melaton,
chét chu van va d6i van prokinetixin, pyrazolopyrimidin, chét ddi van kénh canxi loai
T, triazolopyridin, va cic dang tuong ty, hodc hop chét theo sang ché co thé duoc ding

ciing véi cac phuong phép vat Iy nhu liéu phap nhe hodc kich dién.

Khi dung liéu phép két hop cho bénh nhéan can dung liéu phap nay, chat diéu tri
trong & hop, hodc duge phim hoic ché phim chira chét didu tri nay, c6 thé dugc dung
theo trinh tw bat ky, ching han nhu tuén tu, dong thoi, cing nhau, cing luc va tuong tu.

Theo mdt phuong an, hop chét theo sang ché duge dung trong thoi gian khi (céc)
chét diéu tri bd sung thé hién hiéu qua phong bénh hodc diéu tri, hodc nguoc lai.

Theo mot phuong an khac, hop chit theo sang ché va (c4c) chét diéu tri bb sung
dugc dung theo lidu thudng dugce st dung khi cac chét nay dugc sir dung 1am liéu phap

don dé diéu tri roi loan.

Theo mot phuong an khac, hop chit theo sang ché va (cac) chét diéu tri bd sung
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duoc dung theo lidu thap hon lidu thudng duge sir dung khi cac chét nay duoc str dung

1am liéu phéap don dé diéu tri rdi loan.

Theo mdt phuong 4n, hop chit theo sang ché va (cac) chét didu tri bd sung c6

mat trong cung mot ché pham, thich hop dé dung qua dudng miéng.

Theo mdt sd phwong 4n, hop chét theo sang ché va (cac) chét diéu tri bd sung c6
thé hoat dong theo cch bd sung hodc hiép dbng. T4 hop hiép ddng c6 thé cho phép st
dung lidu thép hon ctia mot hodc nhiéu chét va/hoic st dung mdt hoic nhiéu chét cia
liéu phap két hop it thuong xuyén hon. Liéu thap hon hoic sit dung it thudng xuyén hon
mdt hogc nhiéu chét c6 thé giam doc t6 cua liéu phap ma khong 1am giam hiéu lyc ctia
diéu phap.

Liu va phéac db liéu ctia (c4c) chét diéu tri bd sung duge st dung trong liéu phap
két hop theo sang ché dé diéu tri hoic phong ngira bénh hodc rdi loan c6 thé dugc xé4c
dinh béi bac si 1am sang diéu tri, xem xét lidu va phac dd lidu da phé duyét trong hudng
dan st dung; do tudi, gi6i tinh va tinh trang strc khoé chung cua bénh nhén; va loai va

mirc d0 nghiém trong ctia bénh nhiém virut hodc bénh hodc roi loan lién quan.

Mot phuong an khac d@ xuét kit bao gdm luong hitu hiéu cia hop chét (hodc ché
phim chtra hop chét) theo sang ché, hodc chit ddng phan lap thé ctia hop chit nay, hodc
mubi dugc dung ciia hop chit nay hodc chét ddng phan lap thé nay, tuy ¥ cling it nhéat
mot chét diéu tri bd sung da li¢t ké & trén, va chét mang, chét din thudc hodc chit pha

lodng dugc dung.

Khi dung li€u phéap két hop cho bénh nhan can ding liéu phap nay, chét diéu tri
trong td hop, hodc dugc pham hodc ché phim chira chét didu tri nay, c6 thé duge ding

theo trinh tw bit ky, ching han nhu tuén tu, ddng thoi, cing nhau, cing luc va tuong tu.

Theo mot phuong &n, hop chét theo sang ché duge ding trong thoi gian khi (cac)

chét diu tri bd sung thé hién hiéu qua phong bénh hodc diéu tri, hodc nguoc lai.

Theo mot phuong an, hop chét theo sang ché va (céc) chét didu tri bd sung c6

mat trong cung mot ché pham, thich hop dé dung qua dudng miéng.
Vi du thue hién sang ché
Thong thuong, hop chit theo sang ché c6 thé duoc didu ché bang nhiéu quy trinh

khéc nhau da biét dbi voi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt va bang
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c4c quy trinh da biét trong tu. Séng ché dugc boc 16 & day duge 1dy vi du bang céc vi
du didu ché va vi du sau ddy ma khong nén dugc hiéu 1 1am gi6i han pham vi clia séng
ché. Cac con dudng co ché thay thé va céc cAu trac tuong tu sé& 13 rd rang véi ngudi c6
hiéu biét trung binh trong linh vyc k§ thuat. Bac sT hanh nghé khong bi gi¢i han & céc
phuong phéap nay.

Ngudi ¢6 hiéu biét trung binh trong linh vue k§ thuat k¥ thuat s& nhén ra réng
mot con duong s€ duge t8i wu hoa tuy thudc vao lya chon vé phﬁn ttr thé phu. Thém vao
d6, nguoi c6 hiéu biét trung binh trong linh vyc k¥ thuat s& nhan ra rang trong mot sb
trudmg hop, trinh tu cac budce phai duoc kiém soat dé tranh su khong tuwong thich giita

cidc nhom chuc.

Hop chét da diéu ché c6 thé duge phan tich vé thanh phan va do tinh khiét ciing
nhu dugc dic trung bai cac ky thuat phan tich ti€u chuin, ching han nhu k§ thu4t phan
tich nguyén t6, NMR, k¥ thuat do phd khéi va ky thuat phd IR.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat s& nhan ra ring chit phan
tmg va dung mdi dugc str dung trong thuc té ¢6 thé duge chon tir mét sd chét phan Gng
va dung mbi da biét r& trong linh vuc k¥ thuat 1a cac duong lugng c6 higu qua. Béi vy,
khi dung moi hodc chét phan ng cu thé dugc dé cap, n6 chi nham lam vi du minh hoa
vé didu kién mong mubn dbi véi so dd phan tmg cu thé hodc di véi budce didu ché duge
mo ta dudi day.

Trong trudng hop thé hién dit liéu NMR, phd 'H thu duoc trén thiét bi Varian
400, AVANCE III 400 hodc Varian AS500, va dich chuyén hod hoc dugc bao cao dudi
dang ppm véi sb luong proton va dd bdi dugce biéu thi trong ngodc don. Trong trudng
hop thé hién dit liéu LC/MS, cdc phén tich dugc thye hién bang céch sir dung thiét bi
Waters Acquity UPLC (¢4t BEH C18, 1,0 x 50 mm, 1,7 um, UV 254 nm, 2 phut
MeCN/nude 10-99% + gradien TFA 0,05%, duong tinh ESI) hodc thiét bi Agilent 1200
hodc Shimadzu dong 20AB (v6i cdt Xtimate C18, 2,1 x 30 mm, 3um, UV 220 hoac 254
nm, 1,5 mL/4 L TFA trong nu6c (dung moi A) va 0,75 mL/4 L TFA trong axetonitril
(dung méi B), sir dung gradien rira giai 10%-80% (dung mdi B) trong hon 0,9 phut va
gilt & 80% trong 0,6 phit v6i tdc @6 chay 1,2 mL/phut, duong tinh ESI).

Cac bude tach HPLC khong ddi xtng diéu ché thuong dugc tién hanh st dung

sdc ky 1ong siéu téi han bang cach rira giai cdt khong d6i xtng nhu OJ-H, (4,6 x 250mm,
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Chiral Technologies, Inc., West Chester, Pennsylvania) c6 pha dong 1a isopropanol va
CO; t61 han.

Céc thuét ngit viét tit sau day c6 thé dugc st dung xuyén sudt ban mo ta:

Ac = axetyl; aq = chira nudc; CO=cacbon monoxit; Me = metyl; Et = etyl; t-Bu:
= tert-butyl; Ar: = aryl; Ph = phenyl; Bn = benzyl; EtOH = ruou etyl; IPA = ruou
isopropylic; AIBN = Azobisisobutyronitril; ACN = axetonitril; AcOK = kali axetat; Boc
= tert-butyloxycacbonyl; BOP:= benzotriazolyloxytris (dimetylamino) phosphoni
hexaflophosphat; da tinh (hodc tinh) = da tinh; SFC khong d6i xung = sic ky 16ng siéu
t61 han trén cot khong ddi xting; ClZn = clo kém; DAST = dietylaminosulfur triflorua;
DCE = dicloetan; DCM = diclometan; DCM/i-PrOH = diclometan/iso-propanol; DEA
= dietylamin; DIBAL-H = diisobutyl nhdm hydrua; DIPEA =N,N-diisopropyletylamin;
DMA =dimetylaxetamit; DMEM = mdi truong Eagle bién @i Dulbecco (lwong glucoza
cao); DMF:= dimetylformamit; DMFDMA = N,N-dimetylformamit dimetylaxetal;
DMP = dess—martin periodinan, DMSO = dimetylsulfoxit; dppf =
diphenylphosphoroferoxenyl; FBS = huyét thanh thai bo; HATU = N, N, N', N'-
tetrametyl-O-(7-azabenzotriazol-1-yl) ~ uroni  hexaflophosphat; (HCHO)n =
paraformaldehyt; HMDS = hexametyldisilazan; HPLC = sic ky 1ong hiéu ning cao; m-
CPBA = axit meta-cloperoxybenzoic; M = mol; m-CPBA (hodc mCPBA) = axit meta-
cloperoxybenzoic; MS = phép do phd khbi; két qua tinh MS (ESI) = phép do phd khdi
(ion hoa phun dién); Ms = mesyl; NMO = N-metyl morpholin N-oxit; Pd(dtbpf)Cl, =
1,1'-Bis(di-tert-butylphosphino)feroxen]diclo paladi(Il); PMB = p-metoxybenzyl; TLC
didu ché = sic ky 16p méng didu ché; rt = nhiét do phong; SFC = sdc ky 1ong siéu t6i
han; TEA = trietylamin; TFA = axit trifloaxetic; THF = tetrahydrofuran; TPAP = tetra-

n-propyl amoni perutenat.

Céc hop chit trung gian sau dugc didu ché nhu dugc moé ta dudi day dé diéu ché

cac hop chét theo sang ché.

Chét trung gian 2-1
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Cl N Cl
]
NN
|
0] F
F

2,6-Diclo-4-(2,4-diflophenyl)nicotinaldehyt

Budc 1: Axit 4-brom-2,6-diclonicotinic

Br Br O
LDA,CO,
| X _— l X OH
/ —
Cl N~ Cl Cl N- Cl

n-Butyllithi (38,8 mL, 97 mmol) dugc thém nho giot vao diisopropylamin (14,91
mL, 106 mmol) trong THF (50 mL) & -78°C. Dung dich dugc khudy & -78°C trong 0,5
gid va & 0°C trong 0,5 gid. Dung dich thd lithi diisopropylamit mau vang nhat duoc st

dung trong bude tiép theo ma khong cin tinh ché thém.

Dung dich khudy va da lam lanh (-78°C) ctia 4-brom-2,6-diclopyridin (20 g, 88
mmol) trong THF (550 mL) duoc thém nho giot dung dich lithi diisopropylamit da tao
truée trong modi trudng Na. Hon hop nay duge khudy & -78°C trong 1 gio, (d4 kho)
cacbon dioxit (50 g, 1136 mmol) dugc thém vao hdn hop phéan tmg & -78°C va duoc
khudy trong 1 gid. Nudc Na,CO3 1 M (1 L) duge thém vao dé dap phan tng. Hon hop
nay duoc chiét tach bang etyl axetat (1 L), dung dich nudc dugc axit hoa bang dung dich
nuée HCL 1M dén d6 pH~4. Hon hop nay dugc chiét tach bang etyl axetat (2 x 1L). C4c
pha hitu co gdp lai dugce lam kho bang NaySOs, duge loc va duge cb dac trong diéu kién
ap suat giam d8 tao ra san phdm dugc st dung trong céc bude tiép theo ma khong can
tinh ché thém. MS (ESI) d4 tinh cho (CsH3BrC12NO») [M+H]" 1a [271,86], gia tri d& tim
duocla [271,7].

'"H NMR (400MHz, DMSO-d¢) 6 8,48 - 7,66 (m, 1H)

Buéc 2: (Trimetylsilyl)metyl 4-brom-2,6-diclonicotinat va metyl 4-brom-2,6-

diclonicotinat
Br O Br Br O
| N OH TMSCHN, | X O/\Sii l SN O/
~ ~ | ~
cI” N7 el cl” N7 el cl” N7 el
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Dung dich axit 4-brom-2,6-diclonicotinic (19,5 g, 72,0 mmol) trong THF (500
mL) dugc thém nhé giot (trimetylsilyl)diazometan (54,0 mL, 108 mmol) ¢ 15°C. Hon
hop nay duge khudy & 15°C trong 8 gio. Hon hop nay dugc dép bang HC1 (2M) (20
mL), dugc lam kho bang NaySOs, duge loc va duge cd dic trong diéu kién ap suit giam.
San phim tho dugc tinh ché bing sic ky silicagel (ISCO®; Cot SepaFlash® 120 g, duoc
rira giai bang etyl axetat/ete diu mo tr 0 dén 5%) dé tao ra hdn hop cac séan phdm. MS
(ESI) di tinh cho (C10H13BrCLNO,Si) [M+H]" 1a 357.9, gid tri da tim dugc 1a 357.8.
MS (ESI) da tinh cho (C7HsBrCLNO2) [M+H]" 1a 285,9, gid tri da tim dugc la 285,8.

Budc 3: 4-Brom-2,6-diclonicotinaldehyt

Br O Br O Br |O
| X O/\Sii | X o~ _Dw SN
P | ~ |
Cl N Cl Cl N Cl Cl N Cl

Dung dich (trimetylsilyl)metyl 4-brom-2,6-diclonicotinat va metyl 4-brom-2,6-
diclonicotinat (17 g, ~60 mmol) trong toluen (400 mL) dwgc thém nho giot DIBAL-H
(65,6 mL, 65,6 mmol) & -78°C. Hon hop nay duge khudy & -78°C trong 2 gid. Hon hop
nay dugc dap bang dung dich nuéc NH4Cl bdo hoa (300 mL). Dung dich nu6c HCI
(2M,150 mL) dugc thém vao va hdn hop nay duge chiét tach bang etyl axetat (2 x 500
mL), cac phﬁn hitu co gbp lai dugce lam kho béng NazS04, duoc loc va duge cd dic trong
didu kién ap suat giam. Phan cin duoc tinh ché bang sic ky silicagel (ISCO®; Cot
SepaFlash® 120 g, dugc rira gii bang etyl axetat/ete diu mo tir 0 dén 3%) dé tao ra san

phim. "H NMR (400MHz, CDCl3) 10,36 (s, 1H), 7,77 - 7,63 (m, 1H)

Buéc 4: 2,6-Diclo-4-(2,4-diflophenyl)nicotinaldehyt

Br O
| PdCl,(dppf)
S — F 0O
| P K,CO3 [
Cl N Cl i X

/

Cl N~ ~Cl

Hon hop cua axit (2,4-diflophenyl)boronic (4,52 g, 28,6 mmol), 4-brom-2,6-
diclonicotinaldehyt (7,3 g, 28,6 mmol) va Na,CO3 (6,07 g, 57,3 mmol) trong 1,4-dioxan
(120 mL) va nuéc (12 mL) duoce thém PdClx(dppf) (1,0 g, 1,4 mmol) trong moi trudng
N». Hdn hop nay dugc gia nhiét dén 100°C trong 2 gio. Sau khi 1am ngudi xubng 20°C,
hdn hop nay duge db vao nuédc (500 mL) va duge chiét tach bang etyl axetat (2 x 500

mL), céc 16p hitu co gdp lai dugce lam kho béng NayS0ys, dugce loc va dugce co dic trong
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didu kién 4p suét giam. Phin cin duge tinh ché bing sic ky silicagel (ISCO®; Cot
SepaFlash® 80 g, dugc rira giai bang etyl axetat/ete ddu mé tir 0 dén 3%) dé tao ra hop
chét néu & d& muc. '"H NMR (400MHz, CDCl3) & 10,34 (s, 1H), 7,29 - 7,19 (m, 2H),
7,01 (dt, J=1,5, 8,3 Hz, 1H), 6,95 - 6,86 (m, 1H)

Chét trung gian 2-2

Etyl (E)-4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobut-3-enoat
Xem quy trinh v6i Vi du 2-1A va 2-1B, Buée 1

Chét trung gian 2-3

Cl N Cl
0 2
A
EtO
OH F
F

Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-hydroxybutanoat
Xem quy trinh véi Vi du 2-1A va 2-1B, Budgc 2

Chét trung gian 2-4

Etyl 5-(2,4-diﬂophenyl)-2-(hydroxymetyl)—3,4-dihydr0-2H—pyran0[2,3-b]pyridin-7-

carboxylat
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Xem quy trinh v6i Vi du 2-1A va 2-1B, Bu6c 5

Céc chét trung gian 2-5A, 2-5B, 2-5C va 2-5D

Etyl  (2S,3R)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat, etyl (2S,35)-5 -(2,4-diflophenyl)-2-(hydroxymetyl)-
3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat,  etyl — (2R,3R)-5-(2,4-
diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxylat va etyl (2R,3 S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat

Xem quy trinh v6i Vi du 2-24, 2-2B, 2-2C va 2-2D, Budc 8

Chét trung gian 2-6

Metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoat
Xem quy trinh v4i Vi du 2-3A va 2-3B, Budce 3

Chét trung gian 2-7
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3-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanal
Xem quy trinh v6i Vi du 2-3A va 2-3B, Bué6c 5

Chét trung gian 3-1

Etyl 5-(2,4-diflophenyl)-2-formyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat
Xem quy trinh véi Vi du 3-7A va 3-7B, Budce 1

Chét trung gian 3-2

F
Axit 7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-carboxylic
Xem quy trinh véi Vi du 2-9A, 2-9B, 2-9C va 2-9D, Budce 1

Sodol
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NH4OAc 0 @)

hoac CO5,R
NH, Cl)J\/ 2

o)
o NH,OCONH, o NH
X _ X | - = X |
CO,R CO,R CO,R

11 1-2 1-3

co -4 1-5 16
Pd(dppf)Cl, Ar-B(OH),

EtOH COEL Pd(dppf)C'z 0 Nap OO tach khong i xing SFC
R néu la raxemic

NH5

o O
IB_B\
Ar-Br
gj/\'\';coza Pd(dppf)Clz QI;'/COZB Pd(dppf)Cl,
1-8

1-7a

Hop chét c¢6 Cong thic I (trong do6 theo So dd 1, X 1a cdu ndi gira hai metylen
hodc khong c6 mét, vong B, n, va mdi R! 14 nhu duogce x4c dinh trong Cong thire I, va R
va R' 1a H hodc metyl) ¢ thé dugc didu ché theo So dd 1 bang cach amin hoa aldehyt
1-1, sau d6 1a axyl hoa va tao vong hop chét 1-3 dé tao thanh pyridin 1-4. Pyridin 1-4
sau d6 dugc khir axyl, clo hoa va cacbonyl hoa dé tao ra clopyridin 1-7. Clopyridin 1-7
6 thé dugc ghép truc tiép v§i axit boronic thom, hodc chinh né cé thé duoc chuyén hoa
thanh axit boronic 1-7a va dugc ghép véi bromua thom, nhim tao thanh hop chit 1-8

duoc xtt Iy bang amoniac dé tao ra hop chat 1-9.

Viduy 1-1
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4-(2,4-Diflophenyl)-5,8-dihydro-6H-pyrano|3,4-b]pyridin-2-carboxamit
Buéc 1: Etyl 5-amino-3,6-dihydro-2H-pyran-4-carboxylat

o)

O/VO ’ N,JJ\\O,-NHA, O/\/NHZ
Ao s Lo
MeOH
0 (@)

Hdn hop ciia metyl 5-(3-metoxy-3-oxopropyl)tetrahydrofuran-2-carboxylat (3 g,
17,4 mmol) va NH4OCONH2 (2,65 g, 34,9 mmol) trong MeOH (20 mL) dugc khudy &
25°C trong 2 gio. Hon hop nay dugce cd dic trong diéu kién ap suét giam. Phan cin dugc
tinh ché bang sic ky silicagel (rira gidi bang ete dau mé/etyl axetat 5:1) dé tao ra san
pham. 'H NMR (400MHz, CD;0D) & 4,17 - 4,03 (m, 4H), 3,73 (t, J=5,5 Hz, 2H), 2,37
- 2,19 (m, 2H), 1,24 (t, J=7,0 Hz, 3H).

Bude 2: Etyl 5-(3-metoxy-3-oxopropanamido)-3,6-dihydro-2H-pyran-4-carboxylat

NH i %
@[[(2 CIMO/‘ \O/U\/U\NH 0

Et;N, DCM A 0
e}

Etyl 5-amino-3,6-dihydro-2H-pyran-4-carboxylat (2,6 g, 15 mmol) va Et:N (6
mL, 45 mmol) dugc hoa tan trong DCM (50 mL), metyl 3-clo-3-oxopropanoat (2.26 g,
16 mmol) dugc thém vao va dung dich thu dugc duge khudy trong 2 gid & 0°C. Hon
hop nay duge dap bing nude (30 mL) va duge chiét tich bang DCM (3 x 40 mL). Céc
16p hitu co gdp lai dugc rira bang nude mudi (30 mL), duge lam khod bang NaySOs, dugc
loc va dugce o dic. Phan cin dugc tinh ché bang séc ky silicagel (rtra giai bing ete dau
mé/etyl axetat 10:1) dé tao ra san pham. MS (ESI) da tinh cho (C12H1sNOe) [M+H]" 1a
272,1, gié tri da tim dwgc 12 271,9. 'H NMR (400MHz, CDCls) 6 4,77 (s, 1H), 4,17 (q,
J=7,0 Hz, 1H), 3,79 - 3,63 (m, 3H), 3,35 (s, 1H), 2,38 (t, J=5,3 Hz, 1H), 1,24 (t, J=7.,0
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Hz, 3H).

Buéc 3: Metyl 2,4-dihydroxy-6,8-dihydro-5H-pyrano|[3,4-b]pyridin-3-carboxylat

o o
N._OH
\o/U\)J\NH 0”7 MeONa | o
=
S 0 MeOH ~
5 OH O

Etyl 5-(3-metoxy-3-oxopropanamido)-3,6-dihydro-2H-pyran-4-carboxylat (1,15
g, 4 mmol) dugc hoa tan trong MeOH (15 mL), natri metanolat (0,25 g, 4,6 mmol) dugce
thém vao va dung dich thu dugc dugc khudy trong 1 gio & 80°C. Hon hop nay dugce cd
dac trong didu kién ap sudt giam dé thu dugchop chit dugc st dung tai budc tiép theo
ma khong can tinh ché thém. MS (ESI) da tinh cho (C10H12NOs) [M+H]" 1a 225,0, gia
tri da tim duogc 14 225,9. 'H NMR (400MHz, CD;0D) & 4,18 - 4,03 (m, 3H), 3,73 (t,
J=5,7 Hz, 2H), 2,27 (t, J=5,7 Hz, 2H), 1,24 (t, J=7,0 Hz, 2H).

Budce 4: 6,8-Dihydro-5H-pyrano[3,4-b]pyridin-2,4-diol

OH O OH
Dung dich nuéc HCI (6 M, 20 mL, 120 mmol) dugc thém vao metyl 2,4-
dihydroxy-6,8-dihydro-5H-pyrano[3,4-b]pyridin-3-carboxylat (1 g, thd) va hdn hop nay
duoc khudly & 100°C trong 4 gid. Dung méi dugc loai bé trong diéu kién 4p sudt giam
d8 tao ra san phdm dugc st dung trong bude tiép theo ma khong can tinh ché thém. MS

(ESI) da tinh cho (CsHioNOs) [M+H]" 1a 168,0, gia tri da tim dugc 1a167,8.

Budc 5: 2,4-Diclo-6,8-dihydro-5H-pyrano|[3,4-b]pyridin

N.__OH N.__Cl
0 pocl, ¢ |
7 DMF o
OH Cl
Hdn hop cua 6,8-dihydro-5H-pyrano[3,4-b]pyridin-2,4-diol (0,9 g, thd) va DMF
(5 mL, 64 mmol) trong phosphoryl triclorua (4,3 mL, 48,5 mmol) duoc khudy & 80°C
trong 12 gio. Hon hgp nay dugc dé ngudi xubng nhiét d6 phong va dugc d6 vao da-nudc
va hén hop nay duogc didu chinh dén do pH =9 bang dung dich nu¢c Na,COs béo hoa.
Hon hop nay dugc chiét tach bang EtOAc (3 x 50 mL). Céc 16p hitu co gdp lai dugce rira

bé‘mg nuée mudi (45 mL), dugc lam kho béng NaS0s, duoc loc va duge cd dac. Phén
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cin duge tinh ché bing séc ky silicagel (rira giai bing ete dau mé/etyl axetat tir 100:0
dén 20:1) d& tao ra san phdm. MS (ESI) da tinh cho (CsHsC12NO) [M+H]* 14 204,0, gia
tri d4 tim dugc 12 203,9. 'H NMR (400 MHz, CDCl3) 6 7,29 (s, 1H), 5,10 (d, J = 6,4 Hz,
1H), 4,86 (br. s., 1H), 3,24 - 3,12 (m, 2H), 2,52 (d, J = 17,4 Hz, 2H), 2,11 (t, ] = 9,6 Hz,
2H).

Budc 6: Etyl 4-clo-6,8-dihydro-5SH-pyrano[3,4-b]pyridin-2-carboxylat

o}
_ CO. Pd(dppfCly_ Ne o™~
" KOAG, EtOH | _
cl

Dung dich 2,4-diclo-6,8-dihydro-5H-pyrano[3,4-b]pyridin (100 mg, 0,49 mmol)
trong EtOH (20 mL) dugc thém kali axetat (96 mg, 0,98 mmol) va PdCla(dppf) (36 mg,
0,049 mmol) trong méi trudng N2. Hon hgp nay duge loai khi va dugc d6 day lai voi
CO (ba 1an). Hon hop tao thanh dugc khudy trong moi trudng CO 344,738 kPa (50 psi)
& 60°C trong 1,5 gid. Hon hop nay dugc cd dic trong didu kién 4p suét giam dé tao ra
san phdm thd, dugce tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 40 g, dugc
rira giai bang etyl axetat/ete ddu mo tir 0 dén 20% véi téc 4o 40 mL/phit) dé tao ra san
pham. MS (ESI) d4 tinh cho (C11H12CINO3) [M+H]* 1a 242,0, gia tri da tim duoc 1a
241,9. 'H NMR (400MHz, CD3;0D) 6 8,00 (s, 1H), 4,75 (s, 2H), 4,41 (q, J=7,2 Hz, 2H),
4,01 (t,J=5,9 Hz, 2H), 2,93 (t, J=5,7 Hz, 2H), 1,39 (t, J=7,2 Hz, 3H).

Buéc 7: Etyl 4-(2,4-diflophenyl)-6,8-dihydro-5H-pyrano[3,4-b]pyridin-2-carboxylat

OH
HO\B/

F
o]
¢ Pd(dppf)Cl,

K3POy4, THF

Hon hop cta etyl 4-clo-6,8-dihydro-5H-pyrano[3,4-b]pyridin-2-carboxylat (100
mg, 0,613 mmol), axit (2,4-diflophenyl)boronic (260 mg, 1,65 mmol) va K3PO4 (263
mg, 1,24 mmol) trong THF (4,5 mL) va nudc (0,5 mL) duoc thém PdClx(dppf) (51 mg,
0,082 mmol) , va hdn hop nay duoc loai khi va dugc d6 day lai v6i N (ba 1an). Hon hop
nay dugc gia nhiét dén 80°C trong 2 gid. Hon hop nay dugc cd dic trong didu kién ap

sudt giam dé tao ra san pham thd, dugc tinh ché bing TLC diéu ché (silicagel, dugc rira
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giadi bang etyl axetat/ete dau mé 1:1) dé tao ra san phdm. MS (ESI) di tinh cho
(C17H16F2NO3) [M+H]" 14 320,1, gi4 tri dd tim duge 12 319,9. 'H NMR (400MHz,
CD;OD) 6 7,85 (s, 1H), 7,46 - 7,34 (m, 1H), 7,13 (q, J=7,7 Hz, 2H), 4,41 (q, J=7,0 Hz,
2H), 4,03 - 3,85 (m, 2H), 2,80 - 2,66 (m, 2H), 1,39 (t, J=7,2 Hz, 3H).

Budc 8: 4-(2,4-Diflophenyl)-6,8-dihydro-5H-pyrano[ 3,4-b]pyridin-2-carboxamit

NH3/MeOH
_—

Hon hop cua etyl 4-(2,4-diflophenyl)-6,8-dihydro-5H-pyrano[3,4-b]pyridin-2-
carboxylat (80 mg, 0,25 mmol) trong NH3 trong MeOH (15 mL, 150 mmol) dugc khudy
& 25°C trong 12 gid. Hon hop nay dugc co dic trong didu kién 4p suét giam va dugc
tinh ché bang HPLC diéu ché (Cot: Agela ASB 150%x25 mm, 5 um; Pha dong: 30% dén
60% nudc (chita TFA 0,1%)-ACN; Téc d6 chay: 25 mL/phut) dé tao ra hgp chét néu &
d& muc. MS (ESI) di tinh cho (C1sH14F2N20,) [M+H]" 14 291,1, gia tri da tim duoc 1a
291,0. 'TH NMR (400MHz, CD3;0D) 4 7,82 (s, 1H), 7,44 - 7,32 (m, 1H), 7,18 - 7,05 (m,
2H), 3,93 (t, J=5,7 Hz, 2H), 2,70 (t, J=5,3 Hz, 2H).

Vidy 1-2A va Vidu 1-2B

(6S,9R)-4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-
carboxamit va  (6R,9S)-4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclo
hepta[b]pyridin-2-carboxamit

Budc 1: Metyl 5-(3-metoxy-3-oxopropyl)furan-2-carboxylat

/@ Pd(OAC), | N \ P
MeO,C Br MeO,c~ ©
2 o (MeO)sP 2

O_
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Hon hop cta metyl 5-bromfuran-2-carboxylat (10 g, 64 mmol), metyl acrylat
(16,5 g, 192 mmol), (MeO)sP (0,4 g, 0,32 mmol), EtsN(17 mL, 128 mmol) va Pd(OAc),
(0,36 g, 0,16 mmol) trong DMF (120 mL) dugc loai khi va dugc db day lai v6i N, (ba
14n). Hon hop nay duoc gia nhiét dén 110°C trong 3 gid. Hon hop da 1am ngudi dugce
loc bo va ph?m dich loc dugc co dic trong diéu kién ap suét giam. Phén cin duoc tinh
ché bang sic ky silicagel (rtra gidi bang ete dau md/etyl axetat 5:1) dé tao ra san pham.
'H NMR (400 MHz, CDCl3) § 7,45 (d, J = 15,9 Hz, 1H), 7,20 (d, J = 3,5 Hz, 1H), 6,68
(d, T=3,5 Hz, 1H), 6,57 (d, J = 15,9 Hz, 1H), 3,92 (s, 3H), 3,81 (s, 3H).

Budc 2: Metyl 5-(3-metoxy-3-oxopropyl)tetrahydrofuran-2-carboxylat

o p feer g
S
Me0O,c~ © Me0,c” ©

0— O—

Dung dich metyl 5-(3-metoxy-3-oxopropyl)furan-2-carboxylat (4,7 g, 22 mmol)
trong etyl axetat (100 mL) dugc thém Pd/C (1 g) (10% khéi luong) trong mdi truong
N». Hon hop nay dugc loai khi va duge d6 ddy lai v6i Ha (ba lan). Hon hop tao thanh
dugc khudy trong moi trudng Hy 275,790 kPa (40 psi) & 50°C trong 15 gio. Hon hop
nay duoc loc va ph'?m dich loc dugc cd dic trong diéu kién ap suit giam dé tao ra san
pham dugc st dung trong céc budc tiép theo ma khong can tinh ché thém. '"H NMR (400
MHz, CDCl) & 4,42 (dd, J = 5,0, 8,5 Hz, 1H), 4,07 - 3,95 (m, 1H), 3,74 - 3,67 (m, 3H),
3,64 (s, 3H), 2,57 - 2,36 (m, 2H), 2,20 (qd, J = 8,4, 12,6 Hz, 1H), 2,11 - 1,81 (m, 5H),
1,58 (qd, J = 8,2, 11,9 Hz, 1H).

Buéc 3: Metyl 2-oxo-8-oxabixyclo[3.2.1]octan-3-carboxylat

0

I
MeO,c~ © 5 -0

Hon hop cia metyl 5-(3-metoxy-3-oxopropyl)tetrahydrofuran-2-carboxylat (4,6
g, 21 mmol) trong THF (60 mL) dugc thém NaH (840 mg, 60% trong dau) tlr tir trong
mdi trudng Nz va hdn hop nay dugc gia nhi¢t hdi lvu trong 6 gio. Phan Gng dugc dép
bing NH4Cl (50 mL) va duge chiét tich bang etyl axetat (3 x 50 mL). C4c 16p hitu co
gop lai dugc rira bﬁng nude mubi (60 mL), dugc lam kho béng NazS0s, dugce loc va
duoc co dac trong diéu kién ap sudt giam. Phan cin dugc tinh ché bang sic ky silicagel

(rra giai bang ete dau mo/etyl axetat 5:1) dé tao ra san phdm. 'H NMR (400 MHz,
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CDCl3) § 4,65 - 4,48 (m, 1H), 4,41 - 4,22 (m, 1H), 3,75 - 3,64 (m, 1H), 2,69 (dd, J =
4,9, 15,7 Hz, 1H), 2,40 - 2,29 (m, 1H), 2,18 - 2,01 (m, 3H), 1,94 - 1,72 (m, 2H).

Buéc 4: Metyl 2-amino-8-oxabixyclo[3.2.1]oct-2-en-3-carboxylat

0 NH,
3\@ NH,OAC
- _ O
\O ~N
0
Hon hop ctia metyl 2-ox0-8-oxabixyclo[3.2.1]octan-3-carboxylat (200 mg, 1,08
mmol) va NH4OAc (770 mg, 10 mmol) trong MeOH dugc khudy trong 6ng nghiém kin
& 90°C trong 15 gid. Hon hop nay dugce cd dic trong didu kién 4p suét giam. Phan cin
duoc hoa tan trong nudc (10 mL) va dugc chiét tach bang etyl axetat (5 x 15 mL). Céc
16p hitu co gdp lai dugc rira b%mg nude mudi (30 mL), duoc 1am kho bang Na;SO4, duoc
loc va dugc c¢b dic trong diéu kién 4p sudt giam. Phan cin dugc tinh ché bang sic ky
silicagel (rira giai bang ete dau mo/etyl axetat 5:1) dé tao ra san phdm. "H NMR (400
MHz, CDCl3) § 4,52 (t, J = 5,0 Hz, 1H), 4,38 (br. s., 1H), 3,52 (s, 3H), 2,56 (d, ] = 5,3
Hz, 1H), 2,00 - 1,82 (m, 5H), 1,58 (t, J = 8,2 Hz, 1H).

Buéc 5: Metyl 2-(3-etoxy-3-oxopropanamido)-8-oxabiXyclo[S.2.1]00t—2-en-3-

carboxylat
0o o
NH
RN Al
O\
O\
o)
0

Metyl 2-amino-8-oxabixyclo[3.2.1]oct-2-en-3-carboxylat (490 mg, 2,67 mmol)
va E3N (0,7 mL, 5,3 mmol) dugc hoa tan trong DCM (20 mL), etyl-3-clo-3-
oxopropanoat (481 mg, 3,1 mmol) dugc thém vao va dung dich thu dugc dugc khuéy
trong 2 gid & 20°C. Hon hop nay dugc dap bang nude (15 mL) va duge chiét tach bang
etyl axetat (3 x 20 mL). Céc 16p hitu co gop lai duge rura bang nuée mudi (20 mL), duoc
lam kho bang NaySO4, dugce loc va dugce co dic. Phin cin duoc tinh ché bang sdc ky
silicagel (rtra giai bang ete ddu md/etyl axetat 4:1) d8 tao ra san pham. MS (ESI) da tinh
cho (C14H20NOg) [M+H]" 12 298,1, gia tri da tim dugc 1a 298, 1.

Budc 6: Metyl 2,4-dihydroxy-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-3-

carboxylat

-49-



0O O
N_ _OH
HNMO/\ NaOMe ©O I
O — I o
~
OH O

Metyl 2-(3-etoxy-3-oxopropanamido)-8-oxabixyclo[3.2.1]oct-2-en-3-carboxylat
(4,8 g, 16 mmol) dugc hoa tan trong MeOH (80 mL), natri metanolat (368 mg, 16,1
mmol) dugc thém vao va dung dich tao thanh dugc khudy trong 1,5 gi® & 80°C. Hon
hop da 1am ngudi duge loc va duge ¢b déc trong diéu kién ap sudt giam dé thu dugc san
pham dugc sir dung trong budce tiép theo ma khong cAn tinh ché thém. MS (ESI) d4 tinh
cho (C12H1sNOs) [M+H]* 14 252,1, gia tri da tim duge 1a 252,0.

Budce 7: 6,7,8,9-Tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2,4-diol

o N\ OH Hel o N.__OH
DO
Z - =

Dung dich nuéc HCI (20 mL, 120 mmol, 6 M) dugc thém vao metyl 2,4-

/)

dihydroxy-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-3-carboxylat (1,2 g,
4,8 mmol) va hdn hgp nay dugc khudy & 100°C trong 20 gid. Hon hop nay dugc chiét
tach bang DCM/i-PrOH 3:1 (4 x 100 mL). Céc 16p hitu co gop lai duoc lam khé bing
Na»SO4 khan va duge ¢ dic trong didu kién &p suét giam dé tao ra san pham duoc sir
dung trong budc tiép theo ma khong cin tinh ché thém. MS (ESI) da tinh cho
(C10H11NO3) [M+H]" 12 194,1, gia tri da tim dugc 1a 193.9.

Buéc 8: 2,4-Diclo-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin

0" = 0y
OH Cl

Hon hop cia 6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2,4-diol (1,2
g, 6,21 mmol) va DMF (6,5 mL, 6,21 mmol) trong phosphoryl triclorua (8,48 g, 55,3
mmol) dugc khudy & 90°C trong 15 gi¢. DMF (0,2 mL) dugc thém vao va hdn hop nay
duge khudy & 90°C trong 15 gio. Hon hop di 1am ngudi duge db vao da-nude va do pH
duogc didu chinh dén 7 bang NaHCO; bao hoa. Hon hop nay dugc chiét tach bang etyl
axetat (3 x 50 mL). Céc 16p hitu co gdp lai duge rira bing nuée mudi (45 mL), dugc lam

kho béng NaSOq, duogc loc va dugce co dic, phén can dugc tinh ché béng sic ky silicagel
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(rira gidi bing ete ddu mo/etyl axetat 4:1) dé tao ra san phim. MS (ESI) d4 tinh cho
(C10H10CLNO) [M+H]* 14 230,0, gi4 tri da tim dugc 1a 230,1. 'H NMR (400 MHz,
CDCl) & 7,29 (s, 1H), 5,10 (d, J = 6,4 Hz, 1H), 4,86 (br. s., 1H), 3,24 - 3,12 (m, 2H),
2,52 (d,J = 17,4 Hz, 2H), 2,11 (t, J = 9,6 Hz, 2H).

Buéc 9: Etyl 4-clo-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-carboxylat

C@Qj _PopanCl @QJ)L
f “koAsco

Dung dich 2,4-diclo-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin (330
mg, 1,434 mmol) trong EtOH (10 mL) dugc thém kali axetat (282 mg, 2,87 mmol) va
PdCly(dppf) (105 mg, 0,143 mmol) trong méi trudng Na. Hon hop nay dugce loai khi va
dugc dd day lai véi CO (ba 14n). Hon hop tao thanh dugc khudy trong mdi trudng CO
344,738 kPa (50 psi) & 80°C trong 2 gi. Hon hop nay duge cd dac trong diéu kién ap
sudt giam dé tao ra san phim tho, duoc tinh ché bang sic ky silicagel (ISCO®; Cot
SepaFlash® 40 g, dugc rira giai bang etyl axetat/ete ddu mo tir 0 dén 20%) dé tao ra san
pham. MS (ESI) di tinh cho (C13HisCINOs) [M+H]" 1a 268,1, gié tri da tim dugc 1a
268,1.

Budec 10: Etyl 4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]
pyridin-2-carboxylat

. (e} o N\ O/\
e} X 0" ™  Pd(dppf)Cl, ¥z

l

=

Cl

Hon hop cua etyl 4-clo-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-
carboxylat (140 mg, 0,523 mmol), axit (2,4-diflophenyl)boronic (165 mg, 1,046 mmol)
va K2CO;s (145 mg, 1,046 mmol) trong 1,4-dioxan (5 mL) va nuéc (0,5 mL) dugc thém
PAC12(dppf) (38,3 mg, 0,052 mmol). Hdn hop nay dugc loai khi va dugc d6 day lai voi
N2 (ba 14n) sau d6 gia nhiét dén 100°C trong 2 gi®. Hon hop nay dugce ¢ dic trong didu
kién ap suét giam dé tao ra san pham thd, dugc tinh ché bang sic ky silicagel (ISCO®;
Cot SepaFlash® 40 g, dugc rira giai bing etyl axetat/ete dAu mo tir 0 dén 30%) dé tao ra
sén pham. MS (ESI) d tinh cho (C19H1sF2NO3) [M+H]" 12 346,1, gia tri da tim dugc 1a
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346,0. "H NMR (400 MHz, CDCls) 7,86 (s, 1 H), 7,21 (d, ] = 6,26 Hz, 1 H), 6,91 - 7,06
(m, 2 H), 5,37 (d, J = 6,26 Hz, 1 H), 4,73 - 4,80 (m, 1 H), 4,49 (d, J = 7,04 Hz, 2 H),
3,12 - 3,22 (m, 1 H), 2,20 - 2,36 (m, 4 H), 1,57 - 1,76 (m, 2 H), 1,43 (t, J = 7,04 Hz, 3
H).

Budce 11: Etyl (6S,9R)-4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta
[b]pyridin-2-carboxylat va etyl (6R,9S)-4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-
epoxyxyclohepta[b]pyridin-2-carboxylat

Etyl 4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-
2-carboxylat raxemic (100 mg, 0,290 mmol) duogc phén tich qua SFC khong dbi xtng
(Cot: Chiralpak AD 250x30 mm, 5 um; Pha dong: 15% dén 15% EtOH (chtta DEA
0,05%) trong CO; Tdc d chay: 60 mL/phut) dé tao ra hai chat dong phan ddi anh.

Budc 12: (6S,9R)-4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]
pyridin-2-carboxamit va (6R,9S)-4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxy
xyclohepta[b]pyridin-2-carboxamit

(0]

Mot cht ddng phan dbi anh cua etyl 4-(2,4-diflophenyl)-6,7,8,9-tetrahydro-5H-
6,9-epoxyxyclohepta[b]pyridin-2-carboxylat (40 mg, 0,116 mmol) dugc trén voi
amoniac trong MeOH (15 mL, 150 mmol) va dugc khudy & 20°C trong 17 gio. Hon hop
nay dugc co dic trong didu kién &p suit giam d2 tao ra mot chit ddng phan dbi anh ctia
hop chét néu & d& muc. MS (ESI) d tinh cho (Ci7H1sF2N202) [M+H]" 1a 317,1, gid tri
d3 tim duoc 12 317,0. 'TH NMR (400 MHz, CDsOD) & 7,82 (s, 1 H), 7,31 - 7,41 (m, 1
H), 7,07 - 7,18 (m, 2 H), 5,17 (d, ] = 5,95 Hz, 1 H), 4,75 (t, = 5,84 Hz, 1 H), 3,11 (br.
s., 1 H), 2,03 -2,39 (m, 5 H), 1,69 (br. s., 1 H).

Xt 1y twong tw dbi voi chit ddng phan doi anh con lai ciia etyl 4-(2,4-diflo
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phenyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-carboxylat thu dugc

chit ddng phan dbi anh con lai ciia hop chit néu & d& muc. MS (ESI) da tinh cho
(C17H15F2N202) [MHH], 317,1, gia tri dd tim dwoc 1a 317,0. 'H NMR (400 MHz,
CD;0OD) & 7,81 (s, 1 H), 7,36 (d, T = 6,39 Hz, 1 H), 7,07 - 7,18 (m, 2 H), 5,17 (d, ] =
5,95 Hz, 1 H), 4,74 (br. s., 1 H), 3,12 (dd, T = 17,42, 5,29 Hz, 1 H), 2,03 - 2,39 (m, 4 H),
1,62 - 1,72 (m, 1 H).

Céc hop chét sau day dugc diéu ché theo cac quy trinh ¢ md ta & trén.

Vidu

Cau trac

MS
(ESI)

(ESD) da da

tim
dugc

TH NMR

1-3A

(6S,9R)- hoac
(6R,9S)-4-(4-clo-2-
flophenyl)-6,7,8,9-
tetrahydro-5H-6,9-
epoxyxyclohepta[b]p
yridin-2-carboxamit

333,0

(400 MHz, CD;OD)5
7.85 (s, 1H), 7,33 -
7.45 (m, 3H), 5,21 (d,
T =5,87 Hz, 1H), 4,78
(t, ] = 5,48 Hz, 11,
3,15 (dd, J = 17,61,
5,09 Hz, 1H), 2,37 (d,
I = 17,22 Hz, 1H),
2,17 - 2,31 (m, 2H),
2,08 - 2,16 (m, 1),
1,66 - 1,78 (m, 1H).

1-3B

(6R,95)- hodc
(6S,9R)-4-(4-clo-2-
flophenyl)-6,7,8,9-
tetrahydro-5H-6,9-
epoxyxyclohepta[b]p
yridin-2-carboxamit

333,0

(400 MHz, CD;OD)5
7,45 (s, 1H), 6,92 -
7,04 (m, 3H), 4,80 (d,
T =5,87 Hz, 1H), 4,38
(t, ] = 5,67 Hz, 1H),
0,75 (dd, T = 17,41,
5,28 Hz, 1H), 1,96 (d,
I = 17,61 Hz, 1H),
1,79 - 1,91 (m, 2H),
1,68 - 1,75 (m, 1H),

1,25 - 1,37 (m, 1H).
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MS

tim
duoc

(ESI)
(ESI) da| da

THNMR

> N\ /7

Z=

(6R,9S)-
(6S,9R)-4-(1-metyl-
1H-pyrazol-4-yl)-
6,7,8,9-tetrahydro-
SH-6,9-
epoxyxyclohepta[b]p
yridin-2-carboxamit

hodc

285,1

(400 MHz, CDCl3) §
8,10 (s, 1H), 7,89 (br.
s., 1H), 7,82 (s, 1H),
7,72 (s, 1H), 5,88 (br.
s., 1H), 5,14 (d,
J=5,73 Hz, 1H), 4,78-
4,96 (m, 1H), 3,99 (s,
3H), 3,41 (dd, J=5,18,
16,87 Hz, 1H), 2,59
(d, J=16,76 Hz, 1H),
2,17-2,37 (m, 2H),
1,99-2,13 (m, 1H),
1,55-1,76 (m, 1H).

Y

=z

(6S,9R)-
(6R,9S)-4-(1-metyl-
1H-pyrazol-4-yl)-
6,7,8,9-tetrahydro-
5H-6,9-
epoxyxyclohepta[b]p
yridin-2-carboxamit

hoac

285,1

(400 MHz, CDCl3) &
8,10 (s, 1H), 7,97 (br.
5., 1H), 7,83 (s, 1H),
7.73 (s, 1H), 6,29 (br.
s, 1H), 515 (d,
7=5,51 Hz, 1H), 4,73-
4,99 (m, 1H), 4,00 (s,
3H), 3,41 (dd, J=5,18,
16,87 Hz, 1H), 2,60
(d, J=16,98 Hz, 1H),
D,17-2,36 (m, 2H),
1,98-2,14 (m, 1H),
1,53-1,76 (m, 1H).

(6R,9S)-
(6S,9R)-4-(1-
(diflometyl)-1H-
pyrazol-4-yl)-
6,7,8,9-tetrahydro-
SH-6,9-
epoxyxyclohepta[b]p
yridin-2-carboxamit

hodc

321,1

(400 MHz, CDCl;) &
8,12 (s, 2H), 8,04 (br.
5., 1H), 7,98 (s, 1H),
742 (s, 0.24H), 7,25-
727 (m, 0.52H), 7,12
(s, 0.24H), 6,74 (br. s.,
1H), 5,19 (d, J=5,73
Hz, 1H), 4,76-5,02
(m, 1H), 3,44 (dd,
7=529, 16,98 Hz,
1H), 2,60 (d, J=16,98
Hz, 1H), 2,19-2,43
(m, 2H), 1,95-2,15 (m,
1H), 1,54-1,78 (m,

1H).
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MS
MS |(ESD
Vi du Céu tric Tén (ESI) da] da 'H NMR
tinh | tim
duoc

(400 MHz, CDCL) &
8,12 (d, J=3,09 Hz,
DH), 7,98 (s, 2H), 7,42

o |esom). Hosic (s, 0,24H), 7,25-7,27
N oR 0S4 : (m, 0,54H), 7,12 (s,
o NN S, [(BR9S)-4-(1-

| : 0,24H), 6,36 (br. s.,
P (diflometyl)-1H- 1H), 518 (d, J=5.95
1-5B gy;zzgltitﬁgydro 321,1 321,1[Hz, 1H), 4,78-4,98
N 6o, (m, 1H), 3,44 (dd,
N—N ’ 1=5,29, 16,98 Hz,
V—F  |epoxyxyclohepta[bp 1H), 2,60 (d, J=16,98

F yridin-2-carboxamit > ; ’

Hz, 1H), 2,19-2,43
(m, 2H), 1,98-2,15 (m,
1H), 1,60-1,79 (m,
1H).

Vidu 1-6A va Vi du 1-6B

(6S,9R)-4-(3,5-diflopyridin-2-y1)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]
pyridin-2-carboxamit va (6R,9S)-4-(3,5-diflopyridin-2-y1)-6,7,8,9-tetrahydro-5H-6,9-
epoxyxyclohepta[b]pyridin-2-carboxamit

Budc 1: Axit (2-(etoxycacbonyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]
pyridin-4-yl)boronic

iﬂf @Q*

L AcOK; Pd(dtbpf)Cl,

Hoén hop cua etyl 4-clo-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-
carboxylat (Vi du 1-2 theo budc 9) (200 mg, 0,75 mmol), 4,4.4'.4'5,5,5' 5"-octametyl-
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2,2'-bi(1,3,2-dioxaborolan) (1900 mg, 7,5 mmol), Pd(dtbpf)Cl, (48,7 mg, 0,08 mmol)
va AcOK (220 mg, 2,2 mmol) trong 1,4-dioxan (5 mL) dugc khudy & 100°C trong mdi
trudong N» trong 2 gio. Hon hop nay dugc c¢d dic trong didu kién 4p suét giam. Phan cin
duoc tinh ché bing HPLC didu ché (Cot: Waters Xbridge Prep OBD C18 100x19 mm,
5 um; Pha dong: 28% dén 58% nuéc (chira amoni hydroxit 0,05% thé tich/thé tich)-
ACN; Téc do chay: 25 mL/phtt) dé tao ra san phadm. MS (ESI) di tinh cho
(C1sH17BNOs) [M+H]" 14 278,1, gia tri da tim dugc la 277,9.

Buéce 2: Etyl 4-(3,5-diflopyridin-2-yl1)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]
pyridin-2-carboxylat

N Br
S LT ory
(e} | N o™ E X E =
7 > F
7
5 Pd(dtbpf)Cly, KsPO4, THF, HpO N
HO” ~OH X

Hon hop cua axit (2-(etoxycacbonyl)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclo
hepta[b]pyridin-4-yl)boronic (100 mg, 0,361 mmol), 2-brom-3,5-diflopyridin (140 mg,
0,722 mmol), Pd(dtbpf)Cl» (23,5 mg, 0,04 mmol) va K3PO4 (230 mg, 1,08 mmol) trong
THF (5 mL) va H2O (1 mL) dugc khudy & 80°C trong mdi truong N> trong 2 gid. Hon
hop nay dugc cd dic trong didu kién ap suat giam va dugc tinh ché bang HPLC diéu ché
(Cot: Phenomenex Synergi C18 150x30 mm, 4 um; Pha dong: 41% dén 61% nuéc (chira
TFA 0,1%)-ACN; Téc d6 chay: 25 mL/phut) dé tao ra sin phdm. MS (ESI) da tinh cho
(C1sH17F2N203) [M+H] " 1a 347,1, gia tri da tim duoc 1a 346,9.

Buége 3: Etyl (6R,95)-4-(3,5-diflopyridin-2-y1)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclo
hepta[b]pyridin-2-carboxylat va etyl (6S,9R)-4-(3,5-diflopyridin-2-y1)-6,7,8,9-tetra
hydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-carboxylat

Etyl  4-(3,5-diflopyridin-2-y1)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]
pyridin-2-carboxylat raxemic (30 mg, 0,087 mmol) dugc phéan tich béi SFC khong d6i
xtmg (Cot: Chiralpak AD 250%30 mm, 10 um; Pha dong: EtOH 45% (chtra DEA 0,05%)
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trong COy; Téc d6 chay: 80 mL/phit) dé tao ra hai chat dong phan déi anh.

Buéc 4: (6R,9S)-4-(3,5-diflopyridin-2-y1)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta
[b]pyridin-2-carboxamit va (6S,9R)-4-(3,5-diflopyridin-2-yl)-6,7,8,9-tetrahydro-5H-
6,9-epoxyxyclohepta[b]pyridin-2-carboxamit

Dung dich ctia mot chit dong phan ddi anh cua etyl 4-(3,5-diflopyridin-2-yl)-
6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-carboxylat (12 mg, 0,035
mmol) trong amoniac (10M trong MeOH) (20 mL) dugc khudy & 26°C trong 12 gio.
Hon hop nay duge cd dic trong didu kién ap suét giam va duoc tinh ché bang HPLC
diéu ché (Cot: Phenomenex Synergi C18 150x30mm, 4 um; Pha dong: 25% dén 45%
nude (chita TFA 0,1%)-ACN; Tée do chay: 25 mL/phit) dé thu dugc mot chat dong
phan déi anh cia hop chit néu & d& muc. MS (ESI) d tinh cho (CisH1aF2N302) [M+H]*
123181, gia tri da tim dugc 12 317,9. '"H NMR (400 MHz, CD3;0D) 6 8,53 (s, 1H), 7,96
(s, 1H), 7,79 (t, J = 8,38 Hz, 1H), 5,19 (d, J = 5,95 Hz, 1H), 4,68 - 4,79 (m, 1H), 3,25
(dd, T = 5,40, 17,75 Hz, 1H), 2,48 (d, ] = 17,86 Hz, 1H), 2,07 - 2,32 (m, 4H), 1,71 (br.
s., 1H).

Xir Iy twong tu déi vi chit ddng phan di anh con lai cua etyl 4-(3,5-diflopyridin-
2-y1)-6,7,8,9-tetrahydro-5H-6,9-epoxyxyclohepta[b]pyridin-2-carboxylat thu dugc chét
ddng phan ddi anh con lai cua hop chit néu ¢ d& muc. MS (ESI) da tinh cho
(C16H14F2N302) [M+H]" 12 318,1, gia tri da tim duge la 317.9. 'H NMR (400 MHz,
CD;0D)38 8,53 (s, 1H), 7,97 (s, 1H), 7,79 (t, T = 8,16 Hz, 1H), 5,19 (d, J = 5,51 Hz, 1H),
4,65 - 4,80 (m, 1H), 3,20 - 3,27 (m, 1H), 2,48 (d, ] = 17,42 Hz, 1H), 2,16 - 2,31 (m, 2H),
2,05 -2,16 (m, 1H), 1,71 (br. s., 1H).

Vidu 1-7A va Vi du 1-7B
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(6S,9R)-4-(5-clo-3-flopyridin-2-y1)-6,7,8,9-tetrahydro- SH-6,9-epoxyxyclohepta[ b]
pyridin-2-carboxamit va (6R,9S)-4-(5-clo-3-flopyridin-2-y1)-6,7,8,9-tetrahydro-5H-
6,9-epoxyxyclohepta[b]pyridin-2-carboxamit

Céc hop chét néu & dé muc dugc diéu ché theo ciing mot quy trinh nhu Vi du 1-

6A va Vi du 1-6B, thay thé 2-brom-5-clo-3-flopyridin thanh 2-brom-3,5-diflopyridin.

Chat ddng phan dbi anh 1: MS (ESI) di tinh cho (C1sHisCIFN3;O2) [M+H]'1a
334,07, gié tri d4 tim duoc 12 333,8. "H NMR (400 MHz, CD30D)3 8,56 (s, 1H), 7,94 -
8,00 (m, 2H), 5,18 (d, J = 5,87 Hz, 1H), 4,73 (t, ] = 5,67 Hz, 1H), 3,20 - 3,26 (m, 1H),
2,48 (d, J = 17,61 Hz, 1H), 2,17 - 2,27 (m, 2H), 2,08 (t, ] = 9,78 Hz, 1H), 1,63 - 1,75
(m, 1H).

Chat ddng phan dbi anh 2: MS (ESI) da tinh cho (CisHi1sCIFN302) [M+H]" 14
334,07, gid tri dé tim duoc 1a 333,8. 'H NMR (400 MHz, CD3;0D) § 8,56 (s, 1H), 7,93
- 8,00 (m, 2H), 5,17 (d, T = 6,26 Hz, 1H), 4,73 (t, J = 5,87 Hz, 1H), 3,24 (dd, J = 17,80,
5,28 Hz, 1H), 2,47 (d, T = 18,00 Hz, 1H), 2,12 - 2,30 (m, 2H), 2,04 - 2,12 (m, 1H), 1,63
- 1,75 (m, 1H).

So dd 2
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kh( oxy hoa gbc va,
khir va/hoac cong

kht

hoac
khtv/cong

Pd(dppf)Clz g2
EtOH

tach khong déi xirng SFC
néu la raxemic

Hop chét c6 Cong thirc I (trong d6 theo So do 2, R, R*, R?, R, vong B, n, va
mdi R! 13 nhu duoc mo ta trong Cong thie I, va trong d6 R*, R R¥*, R¥ tuong Gng v6i
R2, R2A, R3, R*A, hoic c6 thé dugc chuyén hod bang cac phuong phap da biét ddi voi
ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt thanh 1an lugt 1a R2, R? R3, R*Y)
¢6 thé duogc didu ché theo So dd 2 bang phan tng Wittig v6i aldehyt 2-1, sau d6 la khur
(va/hodc cong néu thich hop) va tao vong hop chét 2-3 dé tao ra hop chét hai vong 2-4.
Ngoai ra, hop chét 2-3 c6 thé duoc tao ra qua qua trinh alkyl hoa aldehyt 2-1, sau d6 la
khir oxy gbc va sau d6 1a khir (va/hodc cong néu thich hop). Hop chét hai vong 2-4 1an
luot duge cacbonyl hod va dugce xtt ly bing amoniac dé tao ra hop chét 2-6. Cac phan
{mg trong mach cacbon ctia hop chét 2-2 va hop chét 2-3 va/hodc trén nhém R>, R%
R3*, R ciia cic hop chét 2-2, 2-2a, 2-3 hofic 2-4 ¢6 thé duge st dung dé thay ddi thém

dbi vGi mach 181 hai vong hodc phan tir thé cua ching.
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Vidu2-1A va Vidu2-1B

(S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va (R)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxamit

Buéc 1: Etyl (E)-4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobut-3-enoat (chét

trung gian 2-2)
i CIN-_Cl
o} z l
@\Q THE Sl
. _THE
F ? PWO& o] F
® aln
N7 el F

Cl

Dung dich khudy cta 2,6-diclo-4-(2,4-diflophenyl)nicotinaldehyt (chét trung
gian 2-1, 500 mg, 1,7 mmol) trong THF (30 mL) dugc thém etyl 2-oxo-3-(triphenyl
phosphoranyliden)propanoat (653 mg, 1,7 mmol) ¢ 15°C, sau d6 dung dich nay duoc
khudy & 80°C trong 24 gid. Phéan tmg dugc cd ddc trong diéu kién 4p sut giam va phan
cin duoc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 24 g, duoc rira giai
bang etyl axetat/ete diu mé tir 0 dén 5%) dé thu dugc san pham. MS (ESI) da tinh cho
(C17H12CLF2NO3) [M+H]" 12 386,0, gia tri da tim dugc 1a 385,9. 'TH NMR (400MHz,
CDCl) § 7,72 (d, J=16,4 Hz, 1H), 7,25 - 7,19 (m, 2H), 7,02 (t, J=7,2 Hz, 1H), 6,96 -
6,87 (m, 1H), 6,82 (d, J=16,4 Hz, 1H), 4,34 - 4,25 (m, 2H), 1,33 (t, J=7,2 Hz, 3H)

Buée 2: Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-hydroxybutanoat (chét
trung gian 2-3)

Clw_N.__Cl cl__N.__Cl
(0] z I (0] -z l
NS N
EtO ~ NaBH EtO
0 F 4 OH F
F F

Dung dich (E)-etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobut-3-
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enoat thu duoc tir Buéc 1 (1,1 g, 2,85 mmol) trong etanol (20 mL) dugc thém NaBHa
(0,11 g, 2,85 mmol) & 20°C va hdn hgp nay duge khudy & 20°C trong 25 phut. Phan (g
dugc dép bang huc’rc (250 mL) va dugc chiét tich bang etyl axetat (2 x 200 mL), céc 16p
hitu co gop lai dugce lam kho béng Na2SO4, dugce loc va duge co dic trong diéu kién ap
suit giam. Phin cin duoc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 24 g,
duge rira giai bang etyl axetat/ete dAu mé tir 5 dén 15%) @& thu dugc san pham. MS
(ESI) d4 tinh cho (C17H16CL12F2NOs) [M+H]" 1a 390,0, gia tri da tim dugc 1a 389,9. H
NMR (400MHz, CDCI3) § 7,21 - 7,13 (m, 1H), 7,11 (s, 1H), 7,04 - 6,88 (m, 2H), 4,28 -
3,98 (m, 3H), 2,79 - 2,54 (m, 2H), 1,99 - 1,69 (m, 2H), 1,24 (t, J=7,2 Hz, 3H)

Budc 3: etyl 7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-carboxy

lat

EtO £ CsiCOs N
_—

F

Hén hop cta etyl 4-(2,6-diclo-4-(2.4-diflophenyl)pyridin-3-yl)-2-hydroxy
butanoat (chét trung gian 2-3, 450 mg, 1,2 mmol) va Cs2COs (751 mg, 2,3 mmol) trong
axetonitril (20 mL) dugc khudy & 90°C trong 2,5 gid. Hon hop nay duoc pha loang trong
nudc (100 mL) va duoc chiét tach bang etyl axetat (2 x 100 mL), cac 16p hiru co gop lai
dugc lam kho béng Na»SO04, duge loc va phén dich loc dugc co dic trong diéu kién ap
sudt giam va duogc tinh ché bang séc ky silicagel (ISCO®; Cot SepaFlash® 12 g, duoc
rira giai bang etyl axetat/ete diu mé tir 0 dén 20% & tbc do 30 mL/phut) dé thu dugc san
phdm. 'H NMR (400MHz, CDCl3) § 7,23 - 7,14 (m, 1H), 7,02 - 6,87 (m, 2H), 6,86 (s,
1H), 4,96 (t, J=4,9 Hz, 1H), 4,25 (qq, J=7.2, 10,8 Hz, 2H), 2,50 (br. s., 2H), 2,25 - 2,10
(m, 2H), 1,33 - 1,17 (m, 3H.)

Budc 4: (7-Clo-5-(2,4-diflophenyl)-3 ,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)metanol
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Oo.__N__ClI
’
EtO O /N Cl HO |
| X
A NaBH4
> F
F
F
F

Dung dich khudy cua etyl 7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-carboxylat (300 mg, 0,85 mmol) trong etanol (6 mL) dugc thém NaBHs (32
mg, 0,85 mmol) & 20°C, va hdn hgp nay dugc khudy & 20°C trong 1,5 gio. NaBHs (32
mg, 0,85 mmol) dugc thém vao, va hon hgp nay dugc khudy & 20°C trong 2 gidr. Axeton
(1 mL) dugc thém vao dé dap phan ing, sau d6 hdn hgp nay dugc hoa tan trong nudce
(60 mL) va duoc chiét tach bang etyl axetat (2 x 60 mL), céc phén hitu co gop lai duoc
1am kho bing NaySO4, dugc loc va duge ¢b dic trong didu kién ap sudt giam. Phan cin
duoc tinh ché bing séc ky silicagel (ISCO®; Cot SepaFlash® 4 g, dugc rira gidi bang etyl
axetat/ete ddu moé tir 30 dén 70%) dé thu dugc san pham. MS (ESI) da tinh cho
(C1sH13CIF2NO2) [M+H]" 1a 312,0, gia tri d4 tim dugc 12 311,9. '"H NMR (400MHz,
CDCl) § 7,25 - 7,17 (m, 1H), 7,03 - 6,90 (m, 2H), 6,86 (s, 1H), 4,46 - 4,29 (m, 1H),
4,01 - 3,85 (m, 1H), 3,85 - 3,69 (m, 1H), 2,68 (d, J=11,7 Hz, 1H), 2,54 - 2,43 (m, 1H),
2,16 (t, J=6,8 Hz, 1H), 2,00 - 1,91 (m, 1H), 1,89 - 1,75 (m, 1H)

Budc 5: Etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat (chét trung gian 2-4)

o._N__Cl
7
HO | HO © /N| OEt
Pd(dppf)Cl, x
F————mmm>
EtOH,CO F

F F

Dung dich khudy ctia (7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-2-yl)metanol (160 mg, 0,51 mmol) trong etanol (20 mL) dugc thém PdClz(dppf)
(38 mg, 0,05 mmol) va kali axetat (101 mg, 1,0 mmol) & 80°C trong mdi truong No.
Hdn hop nay duoc loai khi va dugce d6 day lai v6i CO (ba 14n). Hdn hop tao thanh dugc
khudy trong mdi truong CO 344,738 kPa (50 psi) & 80°C trong 20 gio. Hon hop nay
duogc b dic trong didu kién ap sudt giam, phan cin duoc tinh ché bang sic ky silicagel

(ISCO®; Ct SepaFlash® 4 g, duoc rira giai bing etyl axetat/ete ddu mo tir 30 dén 80%)
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d8 thu duge san phAm. MS (ESI) da tinh cho (C1sHisFaNO4) [M+H]" 12 350,1, gié trj da
tim duge 12 350,1. 'H NMR (400MHz, CDCl3) 8 7,66 (s, 1H), 7,25 - 7,20 (m, 1H), 7,10
- 6,89 (m, 2H), 4,53 - 4,32 (m, 3H), 4,00 - 3,90 (m, 1H), 3,86 - 3,74 (m, 1H), 2,60 (d,
7=17,2 Hz, 1H), 2,25 (t, J=6,6 Hz, 1H), 2,02 - 1,80 (m, 2H), 1,41 (t, J=7,2 Hz, 3H)

Buége 6: Etyl (S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat va etyl (R)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat

o]
O N
HO N O/\ HO
F SFC
e
F
F

Etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]-

pyridin-7-carboxylat raxemic (60 mg, 0,17 mmol) dugc tach bang SFC khong d6i xtng
(Cot: Chiralpak Whelk 25030 mm, 10 um; Pha dong: 40% dén 40% MeOH (chtra DEA
0,05%) trong CO; Tée dd chay: 60 mL/phut) dé thu dugc hai cht ddng phan dbi anh.

Buéc 7:  (S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxamit va (R)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit

o)
HO O NS o™ Ho

Dung dich cta mot chét ddng phan ddi anh cta etyl (S)-5-(2,4-diflophenyl)-2-
(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin—7-carboxylat (25 mg, 0,07
mmol) trong amoniac (10M trong MeOH) (10 mL) va dugc khudy & 26°C trong 12 gio.
Hon hop nay duge cd déc trong diéu kién 4p suét giam va phan cin dugc tinh ché bang
TLC diéu ché (silicagel, dugc rira giai bang etyl axetat/ete diu mo 4:1) dé thu duge mot
chét ddng phan dbi anh ciia hop chit néu ¢ dé muc. MS (ESI) da tinh cho (Ci6HisF2N20s3)
[M+H]" 14 [321,1], gié tri da tim duoc 1a [321,0]. '"H NMR (400MHz, CDCl3) 8 7,55 (s,
1H), 7,40 -7,35 (m, 1H), 7,14 - 7,08 (m, 2H), 4,59 - 4,32 (m, 1H), 3,79 - 3,77 (m, 2H),
2,83 - 2,75 (m, 1H), 2,59 - 2,55 (m, 1H), 2,06 - 2,02 (m, 1H), 1,75 - 1,73 (m, 1H).
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Xt 1y twong tw dbi véi chét ddong phan d6i anh con lai cia etyl 5-(2,4-
diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu
duoc chit ddng phan ddi anh con lai clia hop chét néu & d& muc. MS (ESI) d4 tinh cho
(C16H15F2N203) [M+H]* 1a [321,1], gié tri da tim dugc 1a [321,0]. "H NMR (400MHz,
CDCl) & 7,56 (s, 1H), 7,42 -7,38 (m, 1H), 7,15 - 7,12 (m, 2H), 4,36 - 4,34 (m, 1H), 3.8
(s, 2H), 2,84 - 2,76 (m, 1H), 2,60 - 2,56 (m, 1H), 2,07 - 2,03 (m, 1H), 1,80 - 1,75 (m,
1H).

Vidu 2-2A, Vi du 2-2B, Vi dy 2-2C va Vi du 2-2D

(ZS,3R)-5-(2,4-diﬂophenyl)-Z-(hydroxymetyl)-3-mety1-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxamit, (28,35)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit, (2R,3R)-5-(2,4-diflophenyl)-2-
(hydroxymetyl)-3-metyl-3,4-dihydr0-2H-pyrano[2,3-b]pyridin—7-carboxamit, (2R,3S)-
5-(2,4-diﬂopheny1)-2-(hydroxymetyl)-3-metyl-3,4-dihydr0-2H-pyrano[2,3-b]pyridin-

7-carboxamit

Budc 1: Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobutanoat

cl_N__Ci Clu_N_Cl
© ®
- -
o ¢ RnCIPPhy), o .
0 No 0 No
) ¢ ) i
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Dung dich cta (E)-etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobut-
3-enoat (chét trung gian 2-2, 1,6 g, 4,14 mmol) va tris(triphenylphosphin) rodi(I) clorua
(0,77 g, 0,83 mmol) trong THF (20 mL) va t-BuOH (20,00 mL) dugc khudy & 35°C
trong mdi trudng Ha 344,738 kPa (50 psi) trong 1,5 gio. Dung dich nay dugc cb dac
trong chan khong, phin cin dugc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash®
24 g, dugc rira gidi bing etyl axetat/ete ddu mo [0~5]% & téc dd 35 mL/phut) dé thu
dugc san pham. MS (ESI) da tinh cho (C17H14CLF2NOs) [M+H]" 12 389, 1, gia tri da tim
dugc 12 387,7. 'HNMR (400 MHz, CDCl;) & 7,05-7,22 (m, 2H), 6,84-6,99 (m, 2H), 4,22
(q, J=7,04 Hz, 2H), 2,94-3,05 (m, 2H), 2,83 (d, J=7,43 Hz, 2H), 1,24-1,33 (m, 3H).

Budce 2: Etyl 3-((2,6-diclo-4-(2,4-diﬂophenyl)pyridin-3—yl)metyl)-Z-oxobut-3-enoat

Cl
Fac OH
(HCHO)n

Dung dich cta etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobutanoat
(3 g, 7,73 mmol) va N-metylanilin trifloaxetat (6,84 g, 31 mmol) trong THF (70 mL)
duoc thém paraformaldehyt (234 mg, 7,7 mmol), sau do hdn hop nay dugc khudy &
70°C trong mdi trudng Ny trong 14 gio. Phan Gng duge ¢ déc trong didu kién 4p suat
giam. Phan cin dugc tinh ché bang séc ky silicagel (rtra giai béng ete dau mo:etyl axetat
tir 50:1 dén 10:1) d& tao ra san pham. MS (ESI) d4 tinh cho (CisH14ClF2NO3) [M+H]"
14 400,2, gia tri da tim duge 1a: 399,9. 'TH NMR (400 MHz, CDCls) & 7,21 (s, 1H), 7,09-
7,17 (m, 1H), 6,88-7,00 (m, 2H), 6,21 (s, 1H), 5,73 (s, 1H), 4,34 (q, J=7,06 Hz, 2H),
3,62 (br. s., 2H), 1,36 (t, J=7,06 Hz, 3H).

Budce 3: Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-3-metyl-2-oxobutanoat

Cl N Cl Cl N Cl
B B
= P
RhCI(PPhg)s
0. F R—. (@) F
0 (6] (e} (6]
P F P F

Dung dich cua etyl 3-((2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)metyl)-2-
oxobut-3-enoat (750 mg, 1,87 mmol) va tris(triphenylphosphin) rodi(I) clorua (347 mg,
0,38 mmol) trong THF (15 mL) va t-BuOH (15,00 mL) dugc khudy & 40°C trong mdi
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treomg Ha 344,738 kPa (50 psi) trong 2 gio. Dung dich dugc c6 dic trong chén khong,
phan cin dugc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 4 g, duoc rira giai
bang etyl axetat/ete diu moé tir 0% dén 5%) dé tao ra san pham. MS (ESI) da tinh cho
(C1sH16CLF2NO3) [M+H]* 1a 402,1, gia tri da tim dugc 1a 401,9. 'H NMR (400 MHz,
CDCL) & 7,10-7,17 (m, 1H), 7,07 (s, 1H), 6,86-6,98 (m, 2H), 4,13-4,20 (m, 2H), 2,37-
3,20 (m, 3H), 1,13-1,32 (m, 6H)

Budc 4: Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-hydroxy-3-metylbutanoat

¢l _N_ _Cl cl__N_ _Cl
l S I AN
% =
0 g _NaBH, OH F
) 0o
P ; P

Dung dich etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-3-metyl-2-
oxobutanoat (470 mg, 1,169 mmol) trong EtOH (15 mL) dugc thém NaBH4 (30 mg,
0,79 mmol) & 0°C trong mdi truong Na. Hon hop phan tng dugc khudy trong 0,5 gio.
Sau d6, hdn hop nay duoc db vao 15 mL dung dich nuéc NH4Cl bao hoa. Lép nude
duoc chiét tach bang EtOAc (30 mL x 3). Cac 16p hitu co gdp lai duge raa bang nudc
mubi (10 mL bao hoa), dugc lam kho béng NaSO4 khan, dugce loc va dugc cd dac. Hop
chit thé dugc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 4 g, dugc rira giai
bing etyl axetat/ete diu mé tr 0% dén 10%) dé thu duoc san pham. MS (ESI) da tinh
cho (C1sHisCLFNOs3) [M+H]" 1a 404,0, gid tri da tim duoc 14 403,9. '"H NMR (400
MHz, CDCl3) 6 7,03-7,17 (m, 2H), 6,83-6,98 (m, 2H), 4,01-4,22 (m, 3H), 2,41-2,87 (m,
3H), 1,11-1,27 (m, 6H)

Buédce 5: Etyl 7-c10-5-(2,4-diﬂ0pheny1)-3-metyl-3,4-dihydro-2H-pyran0[2,3-b]pyridin—
2-carboxylat

Cl__N.__Cl
[ 6 0N Gl
Z |
Z
OH F CSZCO3 .
(OS¢
P F

Dung dich etyl 4-(2,6—diclo-4-(2,4-diﬂophenyl)pyridin—3-yl)-2-hydr0xy—3-metyl
butanoat (410 mg, 1,01 mmol) trong axetonitril (30 mL) dugc thém Cs2COs3 (661 mg,
2,03 mmol), hdn hop phan ung dugc khudy & 85°C trong 2 gid trong mdi trudng Na.
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Hbn hop nay dugc loc va phan dich loc duge 1am bay hoi. Hdn hop thd duoc tinh ché
bang sic ky silicagel (rtra giai bing ete diu mo:etyl axetat tir 20:1 dén 5:1) dé tao ra san
phim. MS (ESI) da tinh cho (C1sH17CIFaNOs) [M+H]" 14 368,0, gia tri da tim duoc 1a
368,0. 'TH NMR (400 MHz, CDCl3) & 7,11-7,23 (m, 1H), 6,83-7,02 (m, 3H), 4,59-4,86
(m, 1H), 4,13-4,32 (m, 2H), 2,11-2,67 (m, 3H), 1,23-1,27 (m, 3H), 0,96-1,09 (m, 3H).

Budc 6: (7-Clo-5-(2,4-diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-

yl)metanol

Dung dich etyl 7-clo-5-(2,4-diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-2-carboxylat (310 mg, 0,84 mmol) trong THF (15 mL) dugc thém LiBHq4 (73,4
mg, 3,37 mmol) va hdn hop nay dugc khudy & 20°C trong moi trudng N» trong 1 gio.
Hdn hop nay duge db vao 15 mL dung dich nude NH4Cl bdo hoa. Lép nuée dugce chiét
tach bang EtOAc (30 mL x 3). Céc 16p hitu co gdp lai dugc rira bang nuée mudi (10 mL
bdo hoa), dugc 1am kho bing Na,SO4 khan, duge loc va phan dich loc dugc 1am bay
hoi. H8n hop thd duoc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 4 g, dugc
rira giai bang etyl axetat/ete diu mé tir 0% dén 40%) dé thu dugc san pham. MS (ESI)
da tinh cho (C16HisCIF2NOz) [M+H]" 1a 326,1, gid tri da tim duoc la 325.9. 'H NMR
(400 MHz, CDCl3) 8 7,15-7,23 (m, 1H), 6,88-7,02 (m, 2H), 6,83 (d, J=3,52 Hz, 1H),
3,86-4,04 (m, 2H), 3,66-3,85 (m, 1H), 2,16-2,48 (m, 3H), 0,86-1,05 (m, 3H).

Budc 7: Etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano
[2,3-b]pyridin-7-carboxylat
HO 1 N
Pa(dpenCly,

EtOH

F

Dung dich ctia (7-clo-5-(2,4-diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano([2,3-
b]pyridin-2-yl)metanol (210 mg, 0,65 mmol), kali axetat (190 mg, 1,93 mmol) trong
EtOH kho (50 mL) dugce thém Pd(dppf)Clz (70,8 mg, 0,10 mmol) trong mdi truong CO.
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Hon hgp phan tmg duge khudy & 70°C trong diéu kién CO 344,738 kPa (50 psi) trong
14 gid. Dung dich dugc co dic trong chan khong, phén cin dugc tinh ché bang sic ky
silicagel (ISCO®; Cot SepaFlash® 4 g, duoc rira gidi bang etyl axetat/ete dau mé tir 0%
dén 70%) dé thu dugc san pham.. MS (ESI) d tinh cho (C19H20F2NO4) [M+H]" 12 364,1,
gia tri da tim dugc 14 364,3. '"H NMR (400 MHz, CDCl3) 8 7,66 (d, J=2,65 Hz, 1H),
7,19-7,25 (m, 1H), 6,87-7,06 (m, 2H), 4,45 (q, J=7,06 Hz, 2H), 3,92-4,15 (m, 2H), 3,69-
3,88 (m, 1H), 2,20-2,63 (m, 2H), 2,05-2,14 (m, 1H), 1,41 (t, J=7,06 Hz, 3H), 0,88-1,09
(m, 3H).

Buéc 8: Etyl (28S,3R)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat, etyl (25,3 S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-
3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat, etyl (2R,3R)-5-(2,4-diflo
phenyl)-2-(hydroxymetyl)-3-mety1-3,4-dihydr0-2H-pyrano[2,3-b]pyridin—7-carboxylat
va etyl (2R,3 S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano
[2,3-b]pyridin-7-carboxylat (céac chét trung gian 2-5A, 2-5B, 2-5C, 2-5D)

Etyl 5-(2,4-diﬂopheny1)-2-(hydroxymetyl)-3-mety1-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxylat dang ddng phan khong d6i quang (30 mg, 0,083 mmol) duoc
phén tich bdi SFC khong dbi xtmg (Cot: Chiralpak Whelk-01 250x30 mm, 10 um; Pha
dong: 40% dén 40% MeOH (chira DEA 0,05%) trong CO2; Toc d9 chay: 60 mL/phut)

dé tao ra bbn chat dong phan cua hop chat néu & dé myc.

Bugéc 9: (28,3R)-5-(2,4-diﬂ0phenyl)-2—(hydroxymetyl)-3-mety1-3,4-dihydr0-2H-
pyrano[2,3-b]pyridin-7-carboxamit, (28,3S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3-
mety1-3,4-dihydro-2H-pyrano[2,3-b]pyridin—7-carboxamit, (2R,3R)-5-(2,4-
diﬂophenyl)-2-(hydr0xymetyl)-3-mety1-3,4-dihydr0-2H—pyran0[2,3-b]pyridin—7-

carboxamit, (2R,3S)-5-(2,4-diflophenyl)-2-(hydroxymetyl)-3 -metyl-3,4-dihydro-2H-
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pyrano[2,3-b]pyridin-7-carboxamit

Dung dich ciia mét chit dong phan di tach cua etyl 5-(2,4-diflophenyl)-2-
(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (8 mg,
0,028 mmol) trong amoniac (10 M trong MeOH) (10 mL) dugc khudy & nhiét do phong
trong 10 gir. Hon hop nay dugc cd dic va phén cin dugc tinh ché bing HPLC diéu ché
(Cot: Phenomenex Synergi C18 150x30 mm, 4 um; Pha dong: 42% dén 62% nudce (chira
TFA 0,1%)-ACN; Téc 3o chay: 25 mL/phut) dé tao ra mot chét déng phén cta hgp chét
néu & d& muc. MS (ESI) di tinh cho (Ci7H17F2N203) [M+H]" 1a 335,0, gid tri da tim
duoc 12 334,9. 'TH NMR (400 MHz, CD3;OD) 8 7,57 (s, 1H), 7,29-7,45 (m, 1H), 7,02~
7,19 (m, 2H), 4,00-4,09 (m, 1H), 3,90-3,99 (m, 1H), 3,77-3,89 (m, 1H), 2,53-2,67 (m,
1H), 2,40-2,52 (m, 1H), 2,05 (d, J=16,32 Hz, 1H), 1,05 (d, J=6,39 Hz, 3H).

Xt Iy twong ty dbi véi cac chit dong phan khéc cua etyl 5-(2,4-diflophenyl)-2-
(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu dugc

cac chat dong phan khac cta hgp chat néu ¢ d€ muc.

Chét dong phan 2: MS (ESI) da tinh cho (C17H17F2N203) [M+H]" 1a 335,0, gid tri
da tim duoc 12 334,9. 'TH NMR (400 MHz, CD;0D) & 7,65-7,82 (m, 2H), 7,18-7,24 (m,
1H), 6,86-7,08 (m, 2H), 5,98-6,18 (m, 1H), 4,47 (br. s., 1H), 3,92-4,05 (m, 1H), 3,77-
3,88 (m, 1H), 2,76-2,94 (m, 1H), 2,19-2,42 (m, 2H), 0,94 (d, J=6,39 Hz, 3H).

Chét ddng phan 3: MS (ESI) da tinh cho (C17H17F2N203) [M+H]* 12 335,0, gid tri
da fim duoc 12 334,9. "H NMR (400 MHz, CD;0D) 6 7,55 (s, 1H), 7,29-7,44 (m, 1H),
6,99-7,21 (m, 2H), 3,98-4,07 (m, 1H), 3,89-3,97 (m, 1H), 3,77-3,87 (m, 1H), 2,51-2,63
(m, 1H), 2,38-2,50 (m, 1H), 1,97-2,13 (m, 1H), 1,03 (d, J=6,65 Hz, 3H).

Chét ddng phan 4: MS (ESI) di tinh cho (C17H17F2N203) [M+H]* 12 335,0, gia tri
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da tim dugc 12 334,9. "H NMR (400 MHz, CDCls) 8 7,67 (br. s., 2H), 7,13-7,18 (m, 1H),
6,78-6,99 (m, 2H), 5,82 (br. ., 1H), 4,41 (br. s., 1H), 3,86-4,08 (m, 1H), 3,75 (d, J=9,00
Hz, 1H), 2,68-2,96 (m, 1H), 2,15-2,40 (m, 2H), 0,87 (d, J=5,87 Hz, 3H).

Vidu2-3A va Vi dy 2-3B

2-3A 2-3B

Vi du 2-3A: (R)-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxamit va 2-3B: (S)-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit

Buée 1: (E)-metyl 3-(4-brom-2,6-diclopyridin-3-yl)acrylat

Gl _Ng_Cl i _N_Cl
0 THF
=z ~
T ey 2 L o
0
Br Br 0

Dung dich 4-brom-2,6-diclonicotinaldehyt (6 g, 23,8 mmol) va metyl 2-
(triphenylphosphoranyliden)axetat (9,5 g, 30 mmol) trong THEF (150 mL) duoc khudy &
80°C trong mdi trudng N trong 2 gio. Dung mdi dugce loai bo trong diéu kién &p suét
giam, phén cin dugc tinh ché bing séc ky silicagel (rira giai bing ete diu mo/etyl axetat

20:1) dé tao ra san pham.

Budc 2: (E)-metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)acrylat

Cl N Cl

S

HO.  -OH 1
¢l _N__Cl N A~ O
\EI/Y ©/F Pd(dppf)Cl
NG CNG _ F O
NaHCO,
Br (0]
F
F
Hoén hop cua (E)-metyl 3-(4-brom-2,6-diclopyridin-3-yl)acrylat (6,5 g, 21
mmol), axit (2,4-diflophenyl)boronic (3,3 g, 21 mmol), Pd(dppf)Cl2 (1,5 g, 2,1 mmol)
va NaHCOs (3,5 g, 42 mmol) trong 1,4-dioxan/nuéc (50 mL/10 mL) dugc khudy &
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100°C trong méi trudng N, trong 3 gid. Hon hop nay duogc cd dic trong chan khong.
Phén cin dugce tinh ché bing séc ky silicagel (20:1 ete ddu mo/etyl axetat) dé tao ra san
phadm. MS (ESI) d tinh cho (C15sH10C1.F2NO2) [M+H]* 12 344,0, gia tri da tim duoc 1a
344,2. 'TH NMR (400 MHz, CDCI3) 8 7,55 (d, J = 16 Hz, 1H), 6,96 - 7,20 (m, 2H), 6,86
- 6,92 (m, 2H), 5,90 (m, 1H), 3,71 (s, 3H).

Budc 3: Metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoat (chét trung gian
2-6)

Cl_N_ _Cl cl_N_ _Cl
l X l A
NG 0 Z o)
> Rn(PPhyCl >
F F 0]
THF/-BUOH

F

Dung dich Rh(PPh3)Cl> (1,35 g, 1,46 mmol) va (E)-metyl 3-(2,6-diclo-4-(2,4-
diflophenyl)pyridin-3-yl)acrylat (2,5 g, 7,3 mmol) trong THF/t-BuOH (20 mL/20 mL)
dugc khudy & 40°C trong moi truomg Ha 344,738 kPa (50 psi) trong 12 gio. MeOH dugc
loai bé trong diéu kién ap suét giam va phén c3n thd dugc tinh ché bang sic ky silicagel
(ete diu mo/etyl axetat 5:1) dé tao ra san pham. MS (ESI) di tinh cho (C1sH12CLF2NO»)
[M+H]" 14 346,0, gi4 tri da tim dugc 12 346,1. '"H NMR (400 MHz, CDCl5) 6 7,10 - 7,17
(m, 2H), 6,92 - 7,01 (m, 2H), 3,58 (s, 3H), 2,86 - 2,90 (m, 2H), 2,44 - 2,48 (m, 2H).

Buéc 4: 3-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)propan-1-ol

ci__N_ _Cl ci_N_ _Cl
» »
(0] Pz HO =
- LiBH,
o F ——> F
F F

Dung dich metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoat (850
mg, 2,5 mmol) trong THF (15 mL) dugc thém LiBH4 (68,2 mg, 9,82 mmol) & 0°C trong
moi trudng Na. Hon hop nay duge khudy & 18°C trong 16 gid. Hon hgp phan tng duge
4 vao nude (30 mL) va duoc chiét tach bang etyl axetat (30 mLx3). Cac 16p hitu co
g0p lai dugc c6 dac trong chan khong va phén can dugc tinh ché bang sic ky silicagel
(ISCO®; Ct SepaFlash® 4 g, dugc rira giai bing etyl axetat/ete dau mo tir 0 dén 30%)
3 tao ra san phim. MS (ESI) da tinh cho (C14H12CLF,NO) [M+H]" 12 318,0, gi4 tri da
tim dugc 12 318,1. '"H NMR (400MHz, CDCl3) § 7,15 - 7,22 (m, 1H), 7,12 (s, 1H), 6,91
- 7,03 (m, 2H), 3,49 - 3,55 (m, 2H), 2,66 (br. s., 2H), 1,68 (br. s., 2H).
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Budc 5: 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanal (chét trung gian 2-7)

Dung dich 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propan-1-ol (525 mg,
1,65 mmol) trong DCM (10 mL) dugc thém DMP (840 mg, 1,980 mmol) & 0°C va phan
g dugc khudy & 0°C trong 1 gid. Hon hop nay dugc cd dic trong chén khong va phan
cin dugce tinh ché bing sic ky silicagel (ISCO®; Cot SepaFlash® 12 g, dugc rira giai
bing etyl axetat/ete diu mé 15%) dé tao ra san phdm. MS (ESI) di tinh cho
(C14H10CIF2NO) [M+H]" 14 316,0, gia tri d& tim dugc 1a 315,9.

Buéc 6: 1-Xyclopropyl-3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propan-1-ol

Cl N Cl Cl N Cl
B B B
O = AT HO =
Mg
F — F
F F

Dung dich 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanal (350 mg, 1,1
mmol) trong THF (15 mL) & 0° dugc thém xyclopropyl magie bromua (4,4 mL, 2,2
mmol). Hon hop nay duge khudy & 0°C trong 1 gid. Phan ung dugce d6 vao dung dich
nuée NH4Cl bdo hoa (30 mL). Hdn hop nay dugc chiét tach bing etyl axetat (20 mLx3),
cac 16p hitu co gop lai dugc rira bang nude mubi (50 mL), duge lam khod bang Na,SOs,
duoc loc va duoc ¢d dic trong chan khong. Phan cin dugc tinh ché bang sic ky silicagel
(ISCO®; Cot SepaFlash® 12 g, dwoc rira giai bing etyl axetat/ete ddu mé 15%) dé tao ra
san phdm. MS (ESI) d3 tinh cho (C17H16CLF2NO) [M+H]" 1a 358,1, gia tri di tim dugc
14357,9. 'TH NMR (400MHz, CDCl3) 8 7,07 - 7,15 (m, 1H), 7,04 (s, 1H), 6,83 - 6,95 (m,
2H), 3,40 (s, 2H), 2,60 - 2,69 (m, 2H), 1,52 (br. s., 1H), 0,66 (dd, ] = 4,41, 8,16 Hz, 1H),
0,35 (d, J = 7,94 Hz, 2H), 0,07 - 0,15 (m, 1H), -0,02 - 0,06 (m, 1H).

Budc 7:  7-Clo-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin
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Hdn hop cta 1-xyclopropyl-3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)
propan-1-ol (250 mg, 0,698 mmol) va Cs2CO3 (568 mg, 1,745 mmol) trong MeCN (10
mL) dugc khudy & 90°C trong 16 gio. Hon hop nay dugc cd dic trong chan khong va
phan cin dugc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 12 g, dugc rira
giai bang etyl axetat/ete diu mé 15%) dé tao ra san phim. MS (ESI) da tinh cho
(C17H15CIF2NO) [M+H]" 1a 322,0, gié tri da tim duoc 1a 321,9.

Buéc 5: Etyl 2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b] pyridin-
7-carboxylat

o _N__al
| X
= Pd(dppf)Clp, CO
_
F SFC

F

Hdn hop cia  7-clo-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin (180 mg, 0,56 mmol), kali axetat (110 mg, 1,1 mmol) va
PACI(dppf) (82 mg, 0,11 mmol) trong EtOH (15 mL) dugc khudy ¢ 80°C trong didu
kién CO 344,738 kPa (50 psi) trong 5 gio. Hon hop nay dugc cb dac trong chan khong
va phan cin dugc tinh ché bang séc ky silicagel (ISCO®; Cot SepaFlash® 4 g, dugc rita
giai biang etyl axetat/ete diu mo 20%) dé tao ra san phim. MS (ESI) da tinh cho
(C20H19F2NO3Na) [M+Na]* 12 382,1, gié tri da tim dugc 1a 382,0.

Budc 8: Etyl (S)-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat va etyl (R)-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat

Etyl 2-Xyclopropy1-5-(2,4-diﬂophenyl)-3,4-dihydro-2H-pyran0[2,3-b]pyridin—7-
carboxylat raxemic (160 mg, 0,45 mmol) dugc phan tich boi SFC khong dbi ximg (Cot:
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Chiralpak AD 250x30 mm, 5 um; Pha dong: 40% dén 40% EtOH (chtra DEA 0,05%)
trong COy; Tc dd chay: 65 mL/phiit) dé tao ra hai chat ddng phan ddi anh.

Bude 9: (S)-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-
7-carboxamit va (R)-2-xyclopropyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxamit

i A i i A i
O N\ O/\ 1, 0O | N\ 0/\ O l N\ NH, 1, O | N\ NH,
= Z NH3 / MeOH = =
—_—
F F F F
F F F F

Dung dich ctia mot chit ddng phan dbi anh cla etyl 2-xyclopropyl-5-(2,4-
diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (70 mg, 0,20 mmol)
trong amoniac (10 M trong MeOH) (15 mL) dugc khudy & 19°C trong 5 gio. Phan (ng
dugc cb dac trong chan khong va phan cin dugc tinh ché bang HPLC diéu ché (Cot:
Phenomenex Synergi C18 15030 mm, 4 um; Pha dong: 50% dén 70% nudce (chira TFA
0,1%)-ACN; Téc do chay: 25 mL/phit) dé thu duge mot chit dong phan ddi anh cua
hop chét néu & d& muc. MS (ESI) da tinh cho (C1sH17FaN202) [M+H]™ 12 331,1, gid tri
d3 tim duoc 12 331,0. '"H NMR (400 MHz, CD;0D) 8 7,18 (s, 1H), 6,96 - 7,06 (m, 1H),
6,69 - 6,80 (m, 2H), 3,28 (t, ] = 8,27 Hz, 1H), 2,31 - 2,43 (m, 1H), 2,17 - 2,28 (m, 1H),
1,79 (d, J = 13,67 Hz, 1H), 1,38 - 1,51 (m, 1H), 0,72 - 0,84 (m, 1H), 0,13 - 0,34 (m, 3H),
-0,01 - 0,08 (m, 1H).

Xt ly twong tu dbi v6i chat ddng phan ddi anh con lai cta etyl 2-xyclopropyl-5-
(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu dugc chét
ddng phan dbi anh con lai ciia hop chat néu & dé myc. 'H NMR (400 MHz, CD;0D) &
7,19 (s, 1H), 6,96 - 7,05 (m, 1H), 6,70 - 6,79 (m, 2H), 3,28 (t, J = 8,38 Hz, 1H), 2,31 -
2,44 (m, 1H), 2,15 - 2,28 (m, 1H), 1,79 (d, J = 13,89 Hz, 1H), 1,37 - 1,51 (m, 1H), 0,72
- 0,83 (m, 1H), 0,13 - 0,34 (m, 3H), -0,02 - 0,07 (m, 1H).

Vi du 2-4A va Vi du 2-4B
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(S)-5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va  (R)-5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-7-carboxamit

Bude 1: (E)-etyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)acrylat

cI_N__cCl cI_N__cCl
| |
A0 o ONF o~
o+ Pty Y THEL FE o
0

L
Dung dich ciia 2,6-diclo-4-(2,4-diflophenyl)nicotinaldehyt (6 g, 21 mmol) va etyl
2-(triphenylphosphoranyliden)axetat (8,7 g, 25 mmol) trong THF (100 mL) dugc khudy
& 70°C trong 12 gid. Dung mdi duogc loai bo trong didu kién 4p suét giam. Phan cin
duoc tinh ché bang sic ky silicagel (ete dau mé/etyl axetat 10:1) d8 tao ra san phim. MS
(ESI) da tinh cho (C1sH12CLF2NO2) [M+H]" 12 358,0, gid tri da tim dugc la 358,2.

Buéc 2: Etyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoat

Cl_N__Cl Clu_N__GCl
» »
NG (o) ¥ 0}
~"  Rn(PPhyCl, ~
F O —_— F O
THF/t-BUOH
F F

Dung dich Rh(PPh3)Cly (5,8 g, 6,3 mmol) va (E)-etyl 3-(2,6-diclo-4-(2,4-
diflophenyl)pyridin-3-yl)acrylat (7,5 g, 21,0 mmol) trong THF/t-BuOH (50 mL/50 mL)
dugc khudy ¢ 50°C trong méi trudong Hz 275,790 kPa (40 psi) trong 12 gio. MeOH dugc
loai bo trong diéu kién ap sudt giam va phan cin dugc tinh ché bing séc ky silicagel
(10:1 ete ddu mo/etyl axetat) d8 tao ra san phidm. MS (ESI) da tinh cho
(C1sH14CLF2NO,) [M+H]Y, 360,0, gia tri tim dugc la 360,2. 'H NMR (400 MHz,
CDs0D) & 7,32 - 7,38 (m, 2H), 7,18 - 7,10 (m, 2H), 4,01 (t, J = 6,4 Hz, 2H), 2,89 (m,
2H), 2,43 (t, ] = 8,4 Hz, 2H), 1,14 (t, ] = 7,6 Hz, 3H).
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Budc 3: Axit 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoic

Cl N._ClI Cl N._Cl

O
N
O
m

Etyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoat (0,6 g, 1,7 mmol)
duoc hoa tan trong dung mdi (40 mL) (THF:H>O = 3:1). Hon hop ndy dugc khudy &
25°C. Sau d6 LiOH (0,21 g, 5,1 mmol) dugc thém vao dung dich. Hon hop nay dugc
khudy & 25°C trong 4 gid. Hn hop nay dugce cd dic trong diéu kién 4p sut giam va
diu chinh dén d6 pH = 5 bang axit xitric monohydrat. Hon hop nay dugc chiét tach
bang etyl axetat (20 mL x 3) va lam kho bang NaySOs khan. Céc 16p hitu co gdp lai
duoc co dac dé thu duoc san phdm duoc st dung trong budce tiép theo ma khong can
tinh ché thém. MS (ESI) d tinh cho (C14H10CLF2NO») [M+H]* 1a 332,0, gié trj da tim
duocla 331,9.

Buéc 4: 3-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)-N-metoxy-N-metylpropanamit

Cl N Cl H

~n
[ N"ho 9 |
HO = O _N ¥
—_—
0 F (o} F
F F

Dung dich axit 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoic (0,5 g, 1,5
mmol) trong THF (15 mL) dugc thém HATU (0,76 g, 2 mmol), sau d6 1a TEA (0,45 g,
4,5 mmol). Hdn hop nay dugc khudy & 25°C trong 10 phat. Sau d6 N,O-
dimetylhydroxylamin hydroclorua (0,2 g, 2,0 mmol) dugc thém vao hdn hop nay. Phan
tng dugc khudy & 25°C trong 1 gio. Hon hop nay dugc cb dic trong diéu kién ap sut
giam va phan cin dugc tinh ché bing sic ky silicagel ISCO®; Cot SepaFlash® 4 g, dugc
rira giai bang etyl axetat/ete diu ma tr 0% dén 20%) dé tao ra san pham. MS (EST) calcd
for (C16H15CLF2N202) [M+H]*, 375,0, gié tri da tim dugc la 374,9.

Buéc 5: 1-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)-4-metylpentan-3-on

Cl N Cl
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Dung dich 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-N-metoxy-N-metyl
propanamit (0,5 g, 1,3 mmol) trong THF (20 mL) & 0°C trong mdi trudng N2 dugc thém
nho giot isopropyl magie clorua (1,3 mL). Hén hop nay dugc khudy & 25°C trong 6 gio.
Hén hop nay dugc cd dic trong didu kién ap suat giam va dugc d6 vao nude (50 mL)
va dugc chiét tach bing etyl axetat (30 mL x 3). Céc pha hiru co gdp lai dugc rira bang
HCI (1 M, 2x 20 mL) va nuéc mudi (20 mL), dugc 1am kho bang NasSO4 va dugc ¢d
dic trong diéu kién 4p sudt giam. Phan cin dugc tinh ché bang séc ky silicagel (rtra gidi
bang etyl axetat/ete didu mo) dé thu dugc san phdm. MS (ESI) di tinh cho
(C17H16CLF,NO) [M+H]" 12 358,0, gia tri da tim dugc 1a 357,9.

Budc 6: 1-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)-4-metylpentan-3-ol

Cl N\ Cl cl N. _ClI

/
NaBH, Z
e

F

Dung dich 1-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-4-metylpentan-3-on
(0,14 g, 0,39 mmol) trong CH3OH (10 mL) ¢ 0°C trong mdi truong N> dugc thém
NaBH; (0,015 g, 0,4 mmol). Hdn hop nay dugc khudy & 0°C trong 0,5 gio. Hon hop nay
duge dd vao nude (10 mL) va dugce chiét tach bing etyl axetat (20 mL x 3). Cac 16p hiru
co gop lai dugc co dic trong didu kién 4ap suét giam. Phan cin dugc tinh ché bang TLC
didu ché (silicagel, dugc rira gidi bang etyl axetat/ete diu mo 1:10) dé tao ra san pham.

MS (ESI) da tinh cho (C17H1sCLEF2NO) [M+H]* 1a 360,1, gid tri da tim duoc 1a 359,9.

Buéc 7: 7-Clo-5-(2,4-dimetylphenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]

cl ’N\ cl o._N_C
= CsCO3 ‘ P
—_—
OH F F
F F

Dung dich 1-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-4-metylpentan-3-ol
trong CH3CN (20 mL) dugc thém Cs2COs (0,2 g, 0,6 mmol) va hdn hop nay duoc khuay

pyridin

& 90°C trong 10 gio. Dung dich duoc d6 vao HoO (20 mL) va dugc chiét tach bang etyl
axetat (20 mL x 3). Céc 16p hitu co gop lai duge cd déac trong didu kién 4p suat giam va

dugc tinh ché bing TLC didu ché (silicagel, dugc rira giai bang etyl axetat/ete dau mo
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1:10) dé thu dugc san phim. 'H NMR (400MHz, CDCl;) & 7,18 - 7,07 (m, 1H), 6,96 -
6,80 (m, 2H), 6,72 (s, 1H), 3,98 - 3,85 (m, 1H), 2,64 - 2,46 (m, 1H), 2,42 - 2,30 (m, 1H),
2,00 - 1,81 (m, 2H), 1,66 - 1,47 (m, 1H), 1,05 - 0,90 (m, 6H)

Buée 8: Etyl 5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxylat
o
0._N_Cl 0 lN\ o
P Pd(dppf)Cl P
. F
L F

Dung dich 7-clo-5-(2,4-dimetylphenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-
b]pyridin (0,1 g, 0,29 mmol) trong EtOH (15 mL) duoc thém Pd(dppf)Cl> (0,021 g,
0,029 mmol) va KOAc (0,058 g, 0,58 mmol). Hon hop nay duge khudy & 60°C trong
mdi trudng CO trong 10 gid. Hon hop phan tmg duge cd ddc trong diéu kién ap suit
giam va phan cin dugc tinh ché bang TLC didu ché (silicagel, dugc ria giai bang etyl
axetat/ete ddu mo 1:4) d& thu dugc san phdm. MS (ESI) da tinh cho (C20H22F2NO3)
[M+H]" 1a 362,0, gi4 tri da tim dugc 1a 361,9. 'H NMR (400MHz, CDCL) & 7,56 (s,
1H), 7,27 - 7,13 (m, 1H), 7,03 - 6,82 (m, 2H), 4,40 (q, J=7,3 Hz, 2H), 3,98 (dd, J=5,7,
9,2 Hz, 1H), 2,79 - 2,44 (m, 2H), 2,11 - 1,82 (m, 3H), 1,72 - 1,54 (m, 1H), 1,37 (t, J=7,0
Hz, 3H), 1,11 - 0,93 (m, 6H).

Buéc 9: Etyl (S)-5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat va etyl (R)-5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat

Etyl 5-(2,4-diflophenyl)-2- isopropyl-3,4 -3,4-dihydro-2H-pyrano[2,3-b]pyridin-
7-carboxylat raxemic (90 mg, 0,25 mmol) dugc phan tich boi SFC khoéng d6i xtng (Cot:
Chiralpak AD 250x30 mm, 5 um; Pha dong: 40% dén 40% EtOH (chira DEA 0,05%)
trong COz; Téc d6 chay: 65 mL/phit) dé tao ra hai chit ddng phan d6i anh.

Budc 10:
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(S)-5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va etyl (R)-5-(2,4-diflophenyl)-2-isopropyl-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat

Dung dich ciia mot chit ddng phan dbi anh cua etyl 5-(2,4-diflophenyl)-2-
isopropyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (40 mg, 0,11 mmol) trong
amoniac (10 M trong MeOH) (20 mL) dugc khudy & 20°C trong 16 gio. Hon hgp nay
dugc cd déc trong ap suit giam. Phén cin dugc tinh ché bang TLC diéu ché dé tao ra
mdt chdt ddng phén dbi anh cua hop chit néu & dé muc. MS (ESI) da tinh cho
(C1sH1oF2N20,) [M+H]* 1a 333,1, gié tri da tim dugc la 332,9. "H NMR (400MHz,
CD;0D) & 7,46 (br. s., 1H), 7,35 - 7,24 (m, 1H), 7,09 - 6,97 (m, 2H), 3,96 (dd, J=5,6,
9.2 Hz, 1H), 2,76 - 2,60 (m, 1H), 2,54 - 2,39 (m, 1H), 2,00 - 1,82 (m, 2H), 1,67 - 1,47
(m, 1H), 0,99 (dd, J=6,8, 16,8 Hz, 6H)

Xir 1y tuong ty dbi v6i chit ddng phan ddi anh con lai cia etyl 5-(2,4-diflo
phenyl)-2-isopropyl-3,4-dihydro-2H—pyrano[2,3-b]pyridin-7—carboxylat thu dwoc chét
dong phan d6i anh con lai cia hop chét néu & dé muc. MS (ESI) da tinh cho
(C1sHioF2N202) [M+H]" 1a 333,1, gia tri da tim duoc la 332.9. 'H NMR (400MHz,
CDs0D) § 7,56 (br. s., 1H), 7,43 - 7,34 (m, 1H), 7,18 - 7,06 (m, 2H), 4,05 (dd, J=5.4,
9,4 Hz, 1H), 2,87 - 2,68 (m, 1H), 2,64 - 2,49 (m, 1H), 2,13 - 1,91 (m, 2H), 1,77 - 1,59
(m, 1H), 1,09 (dd, J=6,7, 16,6 Hz, 6H)

Vi dy 2-5

5-(2,4-Diflophenyl)-2,2-dimetyl-3,4-dihydro-2H-pyrano [2,3-b]pyridin-7-carboxamit
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Buéc 1: 4-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-metylbutan-2-ol

Metyl magie bromua (0,64 mL, 1,9 mmol) dugc thém nhé giot vao dung dich
metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)propanoat (chét trung gian 2-6, 110
mg, 0,32 mmol) trong THF (3 mL) & 0°C trong mdi trudng No. Hon hop tao thanh dugc
khudy & 0°C trong 1 git. Hon hop nay duoc dép bang dung dich nuéc NH4Cl bao hoa
(20 mL). Sau d6 hdn hop dugc chiét tich bang etyl axetat (10 mL x 3). Hon hop nay
duoc ¢d dic trong chan khong va phﬁn can duoc tinh ché béng TLC diéu ché (silicagel,
dugc rira giai bang etyl axetat/ete diu mo 1:3) dé tao ra san phadm. MS (ESI) d tinh cho
(C1sH16CLF2NO) [M+H]* 12 346,0, gia tri da tim dugc 1a 345,9. 'TH NMR (400MHz,
CDCl) § 7,22 - 7,14 (m, 1H), 7,11 (s, 1H), 7,04 - 6,91 (m, 2H), 2,64 (br. s., 2H), 1,53
(d, J=3,9 Hz, 2H), 1,09 (s, 6H).

Buéc 2: 7-Clo-5-(2,4-diflophenyl)-2,2-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin

CI\ _N.__cCl oO_N__Cl
Cs,CO;,
F F
DMA
F F

Hon hop cta 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-metylbutan -2-ol
(65 mg, 0,19 mmol) va Cs2CO3 (120 mg, 0,38 mmol) trong DMA (5 mL) dugc khudy &
120°C trong 19 gié. Hon hop phén Gng dugc rira bang nude (10 mL) va dugc chiét tach
bang etyl axetat (5 mL x 3). Cac 16p hitu co gop lai dugc c6 ddc trong chén khong dé
tao ra san pham tho, duge tinh ché bang TLC didu ché (silicagel, duoc rira giai bang etyl
axetat/ete ddu mo 1:3) dé tao ra san pham. MS (ESI) da tinh cho (Ci6HisCIF2NO)
[M+H]" 14 310,1, gié tri da tim duoc 1a 310,1.

Buéc 3: Etyl 5-(2,4-diflophenyl)-2,2-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxylat
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Oo._N__Cl

o}

-z | /N ‘ O/\
CO, Pd(dppf)Cl, N
S

KOAc, EtOH F

F

Dung dich cia  7-clo-5-(2,4-diflophenyl)-2,2-dimetyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin (25 mg, 0,08 mmol) va kali axetat (15,8 mg, 0,16 mmol) trong
EtOH (10 mL) dugc thém PdCla(dppf) (11,8 mg, 0,016 mmol) trong mdi trudng Na.
Hbn hop nay duoc loai khi va dugc d dy lai véi CO (ba 1an). Hon hop tao thanh dugc
khudy trong mai truong CO 344,738 kPa (50 psi) & 80°C trong 30 gio. Chét xuc tac
dugc loc bd va phén dich loc dugc c6 dédc trong diéu kién ap suét giam va dugc tinh ché
bing TLC diéu ché (silicagel, duge rira giai béng etyl axetat/ete ddu mo 1:5) dé tao ra
san phidm. MS (ESI) da tinh cho (C1oH20F2NO3) [M+H]" 1a 348,1, gia tri da tim dugc 1a
348,5.

Budc 4: 5-(2,4-Diflophenyl)-2,2-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxamit

X NH4/MeOH
—_—

Dung dich  5-(2,4-diflophenyl)-2,2-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat (15 mg, 0,05 mmol) trong NH3/MeOH (20 mL) dugc khudy ¢ 25°C
trong 24 gid. Hon hgp nay dugc cd dic trong didu kién 4p sudt giam va dugc tinh ché
bing TLC diéu ché (silicagel, etyl axetat) dé tao ra hop chit néu & d& muc. MS (ESI) da
tinh cho (Ci7H17F2N202) [M+H]* 1a 319,1, gid tri da tim dugc la 318.9. "H NMR
(400MHz, CD;0D) § 7,55 (s, 1H), 7,45 - 7,35 (m, 1H), 7,19 - 7,07 (m, 1H), 2,66 (,
J=6,5 Hz, 2H), 1,84 (t, J=6,7 Hz, 2H), 1,43 (s, 6H).

Vi du 2-6A va Vi du 2-6B
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(R)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit
va (S)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Buéce 1: 4-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)butan-2-ol

Cl N Cl Cl N Cl

X N

Ox | = HO ¥
MeMgBr

Metyl magie bromua (1,7 mL, 5,1 mmol) dugc thém vao dung dich 3-(2,6-diclo-
4-(2,4-diflophenyl)pyridin-3-yl)propanal (chat trung gian 2-7, 270 mg, 0,85 mmol)
trong THF (10 mL) & 0°C trong mdi trudng N». Hon hop tao thanh duge khudy & 0°C
trong 1,5 gio. Hn hop nay duoc dap bang dung dich nudec NH4Cl bao hoa (50 mL) va
duge chiét tach bang etyl axetat (50 mL x 3). Cac 16p hitu co gdp lai duge co dic trong
chan khong va dugc tinh ché bang séc ky silicagel (ISCO®; Cot SepaFlash® 4 g, dugc
rira giai bang etyl axetat/ete dau mo tir 0 dén 30%) dé tao ra san phim. MS (ESI) da tinh
cho (C1sH14CLFoNO) [M+H]" 1a 332,0, gia tri da tim dugc 1a 331,9.

Budc 2: 7-Clo-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin

Cl N Cl O N Cl
| N l S
HO. = =
Cs,CO4
F ————> F
F F

Hon hop ctia 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)butan-2-ol (200 mg,
0,60 mmol) va Cs2CO3 (392 mg, 1,20 mmol) trong MeCN (10 mL) dugc khudy ¢ 90°C
trong 22 gio. Hon hop phan tmg dugc d6 vao nude (50 mL) va duoc chiét tach bang etyl
axetat (30 mL x 3). Céc 16p hitu co gop lai dugce co déc trong chan khong va dugc tinh
ché bang TLC diéu ché (silicagel, dugc rira gidi bang etyl axetat/ete dau mé 1:3) dé tao

ra sin phim. MS (ESI) da tinh cho (CisH1sCIF2NO) [M+H]* 12 296,1, gié trj d tim dwogc
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1a 296,1.

Budce 3: Etyl (R)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxylat va etyl (S)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxylat

2 Pd(dppf)Cl,, CO / 7
B —— =

SFC

Dung dich 7-clo-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]
pyridin (120 mg, 0,41 mmol) trong EtOH (10 mL) dugc thém kali axetat (80 mg, 0,81
mmol) va PdCL(dppf) (30 mg, 0,04 mmol) trong moi truedng No. Hon hgp nay duoc loai
khi va dugc d6 day lai véi CO (ba 1an). Hon hop tao thanh dugc khudy & 70°C trong 7
gid. Hon hop nay duge cd dic trong didu kién &p sudt giam dé tao ra san pham thé, dugc
tinh ché bang TLC diéu ché (silicagel, duoc rira giai bang ete diu mé:etyl axetat 5:1) dé
thu dugc san phdm raxemic. MS (ESI) da tinh cho (C1sHisFaNO3) [M+H]" 1a 334,1, gia
tri d4 tim duoc 1a 334,1.

Etyl 5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7- carboxylat
raxemic dugc phan tich béi SFC khong dbi xtmg (Cot: Chiralpak Whelk-01 250x30
mm, 10 um; Pha dong: 40% dén 40% MeOH (chita DEA 0,05%) trong CO»; Toc dd
chay: 50 mL/phut) dé tao ra hai chét ddng phan di anh.

Buéc 4: (R)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va (S)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-

7-carboxamit

Dung dich cia mot chat ddng phan dbi anh cua etyl 5-(2,4-diflophenyl)-2-metyl-

3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (35 mg, 0,11 mmol) trong amoniac
(10 M trong MeOH) (20 mL) dugc khudy & 15°C trong 15 gio. Hon hop nay duoc o
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dic trong chin khong va dugc tinh ché bang HPLC diéu ché (Cot: Phenomenex Synergi
C18 150%30 mm, 4 um; Pha dong: 43% dén 63% nuéc(chirta TFA 0,1%)-ACN; Tbc do
chay: 25 mL/phtt) d& thu dugc mot chit ddng phan dbi anh ctia hop chat néu & dé muc.
MS (ESI) di tinh cho (C1sHi5F2N202) [M+H]" 14 305,1, gia tri da tim dugc la 305,0. H
NMR (400MHz, CDCl3) § 7,79 - 7,66 (m, 2H), 7,27 - 7,20 (m, 1H), 7,03 - 6,88 (m, 2H),
5,81 (br. s., 1H), 4,50 - 4,38 (m, 1H), 2,75 (br. s., 1H), 2,56 (d, J = 16,5 Hz, 1H), 2,07 -
1,97 (m, 1H), 1,76 - 1,59 (m, 1H), 1,52 (d, J = 6,2 Hz, 3H).

Xt 1y twong tu dbi voi chit ddng phan d6i anh con lai cua etyl 5-(2,4-
diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu dugc chét
ddng phan dbi anh con lai ciia hgp chit néu & dé muc. MS (ESI) da tinh cho
(C16H1sFaN202) [M+H]F 12 305,1, gid tri da tim duoc 1a 305,0. 'H NMR (400 MHz,
CDCls) § 7,72 (s, 2H), 7,26 - 7,20 (m, 1H), 7,03 - 6,88 (m, 2H), 5,66 (br. s., 1H), 4,50 -
4,39 (m, 1H), 2,73 (br. s., 1H), 2,62 - 2,50 (m, 1H), 2,07 - 1,97 (m, 1H), 1,76 - 1,62 (m,
1H), 1,52 (d, J = 6,2 Hz, 3H).

Vidu 2-7

5-(2,4-Diflophenyl)-3,3-dimetyl-3,4-dihydro-2H-pyrano [2,3-b]pyridin-7-carboxamit

Budc 1: Metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-3-hydroxy-2,2-dimetyl

propanoat
Cl N\ Cl 0 Cl /N Cl
I ‘ |
O LDA, o~ © N
F O OH F
THF
F F

Dung dich metyl isobutyrat (1,7 g, 17 mmol) trong THF (20 mL) trong moi truong
N2 & -60°C dugc thém LDA (8,35 mL, 16,7 mmol). Phan tng dugc khuéy & -60°C trong
0,5 gio. 2,6-Diclo-4-(2,4-diflophenyl)nicotinaldehyt (chét trung gian 2-1, 4 g, 14 mmol)
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dugce thém vao tir tir trong hon 30 phut. Phan (ng duoc khudy & -60°C trong 1 gio. Hon
hop nay duoc dap bing dung dich nudc NH4Cl bio hoa (20 mL) va duge chiét tach bang
EtOAc (50 mL). Cac phan chiét hitu co g0p lai dugc cd dic trong didu kién ap suit giam
va dugc tinh ché bing sic ky silicagel (ISCO®; Cot SepaFlash® 40 g, dugc rira giai bing
etyl axetat/ete diu mé tir 10% dén 20%) dé tao ra san phdm. MS (ESI) da tinh cho
(C17H16CF2NO3) [M+H]*, 390,0, gia tri d& tim dugc 1a 389,9. 'H NMR (400MHz,
CD;0D) 8 7,51 - 7,32 (m, 1H), 7,26 (s, 1H), 7,15 - 6,96 (m, 2H), 3,60 (s, 3H), 1,02 -
0,91 (m, 6H).

Buéc 2: 1-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)-3-metoxy-2,2-dimetyl-3-oxo

propyl etyl oxalat
Cl _N._Cl 0
c|> 9 CI)H(O\/
O OH F —2

Pyridine

Hon hop cta 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-3-hydroxy-2,2-
dimetylpropanoat (1,2 g, 3,1 mmol), etyl 2-clo-2-oxoaxetat (830 mg, 6,1 mmol) va
pyridin (478 mg, 6,1 mmol) trong DCM (20 mL) dugc khudy & 25°C trong 12 gid. Hon
hop nay dugc dap bang nuée (20 mL), dugce chiét tach bang EtOAc (50 mL) va dugc co
dic trong diéu kién 4p suét giam dé tao ra san pham dugc st dung trong cc budce tiép

theo ma khong cén tinh ché thém.

Budc 3: Metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2,2-dimetylpropanoat

CI\ N Cl
|
O NN |
BuzSnH, AIBN
—_— (6] F
PhMe

Hon hop cua 1-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-3-metoxy-2,2-
dimetyl-3-oxopropyl etyl oxalat (750 mg, 1,5 mmol), va BusSnH (890 mg, 3,1 mmol)
trong toluen (20 mL) dugc thém AIBN (75 mg, 0,46 mmol) trong mdi truong Na. Phan
tmg duge khudy & 80°C trong 1 gid. Dung mdi dugc loai bo trong didu kién ap suét

giam, phan cin duge tinh ché bang TLC diéu ché (silicagel, dugc rira giai bang etyl
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axetat/ete dAu mo6 5:1) d& tao ra san phdm. MS (ESI) da tinh cho (Ci17Hi6CF2NO2)
[M+H]*, 374,0, gi4 tri da tim duoc 1a 374,0. 'H NMR (400MHz, CDCl3) 8 7,19 - 7,12
(m, 1H), 7,06 (s, 1H), 6,99 - 6,83 (m, 2H), 3,48 (s, 3H), 3,27 - 3,12 (m, 1H), 3,05 - 2,89
(m, 1H), 0,88 (d, J=10,6 Hz, 6H).

Budc 4: 3-(2,6-Diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2,2-dimetylpropan-1-ol

Cl /N Cl Cl /N Cl
|
(6) X | HO X [
LiBH,
(0] F —_— F
THF
F F

Dung dich metyl 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2,2-dimetyl
propanoat (130 mg, 0,34 mmol) trong THF (4 mL) dugc thém LiBH4 (14,5 mg, 0,66
mmol) trong mdi trudng N». Phan ing dugc khudy & 60°C trong 4h sau d6 lam ding
bang dung dich NH4Cl pha nuéc bdo hoa (5 mL) va chiét tach bing EtOAc (10 mL x
3). Céc 16p hitu co gdp lai dugce lam kho béng Na2SOs, duoc loc va dugce co dic dé tao
ra phan cin dugc tinh ché bang séc ky silicagel (ria giai bang etyl axetat/ete dau mo
10:1) dé tao ra san phédm. MS (ESI) da tinh cho (C1sH1sCLF2NO) [M+H]" 1 346,0, gia
tri da tim dwoc 1 345,9. 'TH NMR (400MHz, CDCl3) 8 7,19 - 7,13 (m, 1H), 7,07 (s, 1H),
6,99 - 6,83 (m, 2H), 3,09 (br. s., 2H), 2,99 - 2,85 (m, 1H), 2,73 (br. s., 1H), 0,61 (br. s.,
6H).

Buéce 5: 7-Clo-5-(2,4-diflophenyl)-3,3-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin

Cl N Cl (0] N Cl
g ]
HO ™ N
Cs,CO
P F
CH4CN
F F

Hbn hop cta 3-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-y1)-2,2-dimetylpropan-1-
ol (100 mg, 0,29 mmol) va Cs2CO;3 (190 mg, 0,58 mmol) trong CH3CN (20 mL) dugc
khudy & 70°C trong 12 gid. Dung méi duoc loai bo trong didu kién 4p suét giam va phan
cin duge tinh ché bang sic ky silicagel (rira giai bang etyl axetat/ete diu moé 10:1) dé
tao ra san pham. MS (ESI) da tinh cho (C16H1sCIF2NO) [M+H]* 12 310,0, gia tri da tim
duoc 12 310,1. 'H NMR (400MHz, CDCl3) § 7,22 - 7,13 (m, 1H), 7,01 - 6,88 (m, 2H),
6,80 (s, 1H), 3,95 (s, 2H), 2,26 (br. s., 2H), 0,96 (s, 6H).
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Buéc 6: Etyl 5-(2,4-diflophenyl)-3,3-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxylat

CO, PdCl,(dppf)

P

EtOH

F

Dung dich 7-clo-5-(2,4-diflophenyl)-3,3-dimetyl -3,4-dihydro-2H- pyrano[2,3-
b]pyridin (60 mg, 0,19 mmol) trong EtOH (10 mL) dugc thém kali axetat (98 mg, 0,58
mmol) va PdClx(dppf) (28 mg, 0,04 mmol) trong mdi trudng No. Hon hop nay duoc loai
khi va dugc db dly lai véi CO (ba lan). Hon hop tao thanh dugc khudy trong diéu kién
CO 344,738 kPa (50 psi) & 70°C trong 8 git. Hon hop nay dugce cd dic trong diéu kién
ap suét giam va phan cin dugc tinh ché bang TLC diéu ché (silicagel, dugc rira giai
bing etyl axetat/ete didu mo6 5:1) d tao ra san phdm. MS (ESI) di tinh cho
(C19H20F2NO3) [M+H]" 1a 348,1, gid tri dd tim duoc 1a 348,0. 'H NMR (400MHz,
CDCl3) § 7,63 (s, 1H), 7,25 - 7,18 (m, 1H), 7,05 - 6,90 (m, 2H), 4,43 (q, J=7,1 Hz, 2H),
4,00 (s, 2H), 1,41 (t, J=7,1 Hz, 3H), 0,99 (s, 6H).

Budc 7: 5-(2,4-Diflophenyl)-3,3-dimetyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxamit

Hon hop cla etyl 5-(2,4-diflophenyl)-3,3-dimetyl-3,4-dihydro-2H-pyrano(2,3-
b]pyridin-7-carboxylat (50 mg, 0,14 mmol) va amoniac trong MeOH (15 mL, 150
mmol) dugc khudy & 25°C trong 12 gio. Hon hop nay dugce ¢d dic trong diéu kién 4p
sudt giam dé tao ra hop chit néu & d& muc. MS (ESI) d3 tinh cho (Ci7H17F2N20»)
[M+H]" 1a 319,1, gié tri da tim dugc 1a 319,1. 'H NMR (400MHz, CD30D) 8 7,57 (s,
1H), 7,42 - 7,32 (m, 1H), 7,19 - 7,08 (m, 2H), 4,04 (s, 2H), 2,43 (s, 2H), 1,93 (s, 2H),
0,99 (s, 6H).

Vi du 2-8A va Vi du 2-8B
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(S)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-7-carboxamit

Budce 1: Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobutanoat

Cln_N_Cl Cln_N_Cl
1 X | X
/ /
o | P F
Rh(PPhy)sCl
0" o 0" o
) F P F

Dung dich khudy cta etyl (E)-4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-y1)-2-
oxobut-3-enoat (chét trung gian 2-2, 2,1 g, 5,44 mmol) trong THF (20 mL) va t-BuOH
(20 mL) dugc thém tris(triphenylphosphin) rodi(I) clorua (1,0 g, 1,1 mmol) & 25°C,
dung dich dugc khudy & 40°C trong mdi trudng H 344,738 kPa (50 psi) trong 19 gio.
Hon hop nay dugc cd dic trong diu kién 4p sudt giam, phan cin dugc tinh ché bang sic
ky silicagel (ISCO®; Cot SepaFlash® 40 g, dugc rira giai bang etyl axetat/ete ddu mo tir
0% dén 3%) dé thu dugc san phdm. MS (ESI) da tinh cho (C17H14CI2F2NO3) [M+H]"
14 388,0, gié tri da tim dugc 12 388,0. "H NMR (400MHz, CDCls) 8 7,23 - 7,16 (m, 1H),
7,14 (s, 1H), 7,06 - 6,91 (m, 2H), 4,34 - 4,22 (m, 2H), 3,16 - 2,98 (m, 2H), 2,90 (d, J=6,8
Hz, 2H), 1,34 (t, J=7,1 Hz, 3H)

Budce 2: Etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-hydroxy-2-metylbutanoat

¢l _N_ _Cl ¢l _N_ _Cl
| |
= =
o F _MeMgBr _ o F
) o o
P! g0

MeMgBr (0,54 mL, 1,73 mmol) dugc thém nho giot tlr tir vao dung dich etyl 4-
(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-oxobutanoat (670 mg, 1,73 mmol) trong
THF (18 mL) & 0°C trong moi trudng No. Hon hop nay dugc khudy & 25°C trong 1 gid.
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Dung dich nuéc NH4Cl bdo hoa (30 mL) dugc thém vao va pha nudc duge chiét tach
bang etyl axetat (30 mL x 2). C4c 16p hitu co gdp lai dugc 1am khd bang Na;SOs, dugc
loc va dugc cd dic trong didu kién ap suat giam. Phin cin dugc tinh ché biang sic ky
silicagel (ISCO®; Cot SepaFlash® 12 g, dugc rira giai bing etyl axetat/ete ddu mé tir 0%
dén 10%) dé thu duoc san phidm. MS (ESI) da tinh cho (C1sH17CLF2NO3) [M+H]" 1a
406,2, gia tri da tim dugc 1a 405,9. 'H NMR (400MHz, CDCls) § 7,27 - 7,18 (m, 1 H),
7,16 (s, 1 H), 7,09 - 6,95 (m, 2 H), 4,28 - 4,18 (m, 1 H), 4,18 - 4,07 (m, 1 H), 3,09 (s, 1
H), 2,79 (dt, J = 3,8, 12,9 Hz, 1 H), 2,48 (dt, ] = 4,8, 12,9 Hz, 1 H), 1,95 (dt, J = 4,5,
12,8 Hz, 1 H), 1,81 - 1,68 (m, 1 H), 1,35 (s, 3 H), 1,33 - 1,26 (m, 3 H).

Buéc 3: Etyl 7-clo-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-

Ciu_N_Cl Q
| o 0N Ci
Z |
=
HO F _CsC0s
DMA F
0 o
P F
F

Dung dich etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-hydroxy-2-
metylbutanoat (270 mg, 0,66 mmol) trong DMA (5§ mL) duoc thém Cs,CO3 (429 mg,

2-carboxylat

1,32 mmol). H8n hgp nay dugc loai khi va dugc db diy lai v6i N, ba 1an. Hn hop nay
duoc khudy ¢ 100°C trong 100 phut. Dung dich dugc d6 vao nudc (25 mL) va duge
chiét tach bing etyl axetat (25 mL x 2). C4c 16p hitu co gdp lai duge rira bang nudc (20
mL), dugc lam kho béng NazSOs4 khan, duoc loc va duge ¢o ddc trong diéu kién ap suét
giam. Phan c3n dugc tinh ché bang sic ky silicagel ISCO®; Cot SepaFlash® 12 g, dugc
rira giai bang etyl axetat/ete diu mé tir 0% dén 10%) dé tao ra san phdm. MS (ESI) da
tinh cho (Ci1sHisCIF2NOs) [M+H]* 1a 368,0, gid tri dd tim duge 1a 367,9. '"H NMR
(400MHz, CDCl3) 8 7,17 - 7,07 (m, 1 H), 6,95 - 6,81 (m, 2 H), 6,78 (s, 1 H), 4,25 - 4,07
(m, 2 H), 2,95 - 2,83 (m, 1 H), 2,46 - 2,25 (m, 3 H), 1,64 (s, 3 H), 1,14 (t,J =7,3 Hz, 3
H).

Budc 4: (7-Clo-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-

yl)metanol
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Dung dich etyl 7-clo-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-carboxylat (166 mg, 0,45 mmol) trong EtOH (5 mL) dugc thém NaBHy
(34,8 mg, 0,9 mmol). Hon hop nay duge khudy & 0°C trong 1’5' gid trong moi trudng
N,. Axeton (1 mL) dugc thém vao hdn hgp nay, dung méi duge loai bo trong diéu kién
4p suét giam. Phin cin dugc tinh ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 12
g, dugc rira giai biang etyl axetat/ete diu mé tir 10% dén 30%) dé tao ra san pham. MS
(ESI) da tinh cho (C1¢H14CIF2NO2) [M+H]" 1a 326,0, gia tri da tim duge la 325,9. H
NMR (400MHz, CDCls) 6 7,25 - 7,19 (m, 1 H), 7,04 - 6,90 (m, 2 H), 6,85 (s, 1 H), 3,81
-3,71 (m, 1 H), 3,67 - 3,57 (m, 1 H), 2,56 - 2,43 (m, 1 H), 2,08 - 1,94 (m, 1 H), 1,76 -
1,65 (m, 1 H), 1,36 (s, 3 H), 1,29 - 1,21 (m, 1 H).

Budc 5: Etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-2-metyl-3,4-dihydro-2H-pyrano
[2,3-b]pyridin-7-carboxylat

Pd(dppf)Cl,
F ——>
CcO

Hn hop cua (7-clo-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-yl) metanol (106 mg, 0,326 mmol) va Pd(dppf)Cl2 (24 mg, 0,03 mmol) trong
EtOH (30 mL) trong didu kién argon dugc thém KOAc (63,9 mg, 0,652 mmol). Hon
hgp nay dugc loai khi va dugc db diy lai v6i argon ba lan. Hdn hop tao thanh duge
khudy trong mdi trudng CO 344,738 kPa (50 psi) ¢ 70°C trong 24 gio. Hon hop nay
dugc loc va phﬁn dich loc duoc c6 ddc trong diéu kién ap suit giam. Phén cin duoc tinh
ché bang sic ky silicagel (ISCO®; Cot SepaFlash® 12 g, dugc rira gidi bang etyl
axetat/ete ddu moé tir 10% dén 60%) dé tao ra san phidm. MS (ESI) da tinh cho
(C19H19F2NO4) [M+H]* 12 364,1, gid tri da tim duoc 1a 364,0.

Buéc 6: Etyl 2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat
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Dung dich khudy cta etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-2-metyl-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (70 mg, 0,193 mmol) trong axetonitril
(7 mL) & 25°C trong moi truong N2 duge thém dong(I) iodua (7,34 mg, 0,04 mmol) va
axit 2,2-diflo-2-(flosulfonyl)axetic (68,6 mg, 0,39 mmol). Dung dich dugc khudy o
50°C trong 30 phut. Mot phan axit 2,2-diflo-2-(flosulfonyl)axetic (137 mg, 0,771 mmol)
duoc thém tiép & 50°C va dung dich nay dugc khudy & 50°C trong 40 phat. Dung dich
dugc db vao dung dich nuéc NaHCO3 bio hoa (40 mL) va duge chiét tach bang etyl
axetat (40 mL x 2), cac 16p hiru co gdp lai dugc lam kho bang Na;SOs, duge loc va duge
cd dac trong diéu kién ap suét giam. Phan cin duoc tinh ché béng TLC diéu ché
(silicagel, dugc ria giai béing ete ddu md:etyl axetat 2:1) d8 tao ra san phadm. MS (ESI)
da tinh cho (CaoH20F4NOs) [M+H]" 12 414,1, gia tri da tim dugc 1a 414,0.

Buédce 7: Etyl (S)-2—((diﬂ0metoxy)metyl)-5-(2,4-diﬂopheny1)—2-metyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat va etyl (R)-2-((diflometoxy)metyl)-5-(2,4-diflo
phenyl)-2-metyl-3,4-dihydr0-2H-pyrano[2,3-b]pyridin—7-carboxylat

F)\O ° /N| o™ ° /NI o™
N SFC N
F - F
F F
Etyl 2-((diﬂometoxy)metyl)-5-(2,4-diﬂophenyl)—2-metyl—3,4-dihydro-2H-

pyrano[2,3-b]pyridin-7-carboxylat raxemic (22,8 mg, 0,055 mmol) dugc phén tich boi
SFC khong dbi xtmg (Cot: Chiralpak AY 250x30 mm, 10 um; Pha dong: 10% dén 10%
EtOH (chta DEA 0,05%) trong CO»; Tdc dd chay: 60 mL/phut) d8 thu duoc hai chat
ddng phén dbi anh.

Budc  8: (S)—2-((diﬂometoxy)metyl)-5-(2,4-diﬂ0pheny1)-2-metyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit va (R)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-
2-mety1—3,4-dihydr0-2H-pyrano[2,3-b]pyridin-7-carboxamit
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o] F o]
2,1 O /N[ 0/\ F)\O/// O. /N I g‘H
X NH3 / MeOH X
—_—

Dung dich ctia mot chét ddng phan ddi anh cia etyl 2-((diflometoxy)metyl)-5-
(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (10 mg,
0,024 mmol) trong amoniac (10 M trong MeOH) (20 mL) duoc khudy & 25°C trong 18
gid. Hon hop nay dugc cd dic trong didu kién 4p suat giam va phén cin dugc tinh ché
bing HPLC didu ché (Cot: Phenomenex Synergi C18 150x30 mm, 4 um; Pha dong:
50% dén 70% nuée (chira TFA 0,1%)-ACN; Tée d6 chay: 25 mL/phit) ¢ thu duge mot
chit déng phan dbi anh ctia hop chat néu & d& muc. MS (ESI) da tinh cho (C1sH17F4N203)
[M+H]" 14 385,1, gia tri da tim dugc 12 385,0. 'TH NMR (400MHz, CDCl3) 8 7,90 (br.
s., 1 H), 7,74 (s, 1 H), 7,30 - 7,26 (m, 1 H), 7,07 - 6,87 (m, 2 H), 6,66 (br. s., 1 H), 6,53
- 6,07 (m, 1 H), 4,08 - 3,87 (m, 2 H), 2,10 - 1,96 (m, 1 H), 1,91 - 1,73 (m, 1 H), 1,48 (s,
3 H).

Xir Iy twong tu ddi voi chit ddng phan ddi anh con lai cua etyl 2-((diflo
metoxy)metyl)-5-(2,4-diflophenyl)-2-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxylat thu duoc chét ddng phan ddi anh con lai ctia hop chét néu ¢ d&é muc. MS
(ESI) da tinh cho (CisH17F4N2O3) [M+H]" 1a 385,1, gia tri da tim duoc 1a 385,0. H
NMR (400MHz, CDCl3) § 7,92 (br. s., 1 H), 7,74 (s, 1 H), 7,29 (br. s., 1 H), 7,07 - 6,90
(m, 2 H), 6,78 (br. s., 1 H), 6,59 - 6,02 (m, 1 H), 4,08 - 3,86 (m, 2 H), 2,10 - 1,96 (m, 1
H), 1,90 - 1,75 (m, 1 H), 1,48 (s, 3 H).

Vidu 2-9A, Vi du 2-9B, Vi du 2-9C va Vi du 2-9D
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(S)-2-((S)-1-(diflometoxy)etyl)-5-(2,4-diflophenyl)-3 ,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxamit, (S)-2-((R)-1-(diflometoxy)etyl)-5-(2,4-diflophenyl)-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit, (R)-2-((S)-1-(diflometoxy)etyl)-5-
(2,4-diﬂophenyl)-3,4-dihydro-2H—pyrano[2,3-b]pyridin-7-carb0xamit va (R)-2-((R)-1-
(diflometoxy)etyl)-5-(2,4-diflophenyl)-3 ,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxamit

Bugc 1: Axit 7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-
carboxylic (chét trung gian 3-2)

Thém vao dung dich etyl 4-(2,6-diclo-4-(2,4-diflophenyl)pyridin-3-yl)-2-
hydroxybutanoat (chét trung gian 2-3, 1,15 g, 2,9 mmol) va Cs;CO3 (1,9 g, 5,8 mmol)
trong CH3CN (15 mL). Hon hop nay dugc khudy & 90°C trong 6 gid. Hon hop nay duoc
db vao nuéc (60 mL) va duge chiét tach bang EtOAc (20 mL). Pha nudc dugc diéu
chinh dén do pH~4 bang axit xitric va dugc chiét tach bang EtOAc (40 mL x 3). Cac
phan chiét hitu co gop lai dugce cd ddc trong didu kién 4p suét giam dé thu dugc san
phém dugc stir dung trong bude tiép theo ma khong cAn tinh ché. MS (ESI) da tinh cho
(C1sH11CIF2NOs) [M+H]* 1a 325,9, gié tri dé tim dugc la 325,9. 'H NMR (400MHz,
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CDCl3) § 7,30 - 7,08 (m, 2H), 7,03 - 6,85 (m, 2H), 4,98 (dd, J=3,9, 6,7 Hz, 1H), 2,78 -
2,43 (m, 2H), 2,36 - 2,07 (m, 2H).

Bude 2: 7-Clo-5-(2,4-diflophenyl)-N-metoxy-N-metyl-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-2-carboxamit

[o) /O\ 7
HCI
HO o} /N Cl H o I6) /N cl
N .~
A o) A
F - F
HATU, Et;N

DCM
F

Hon hop cta axit 7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-2-carboxylic (0,8 g, 2,5 mmol), N,O-dimetylhydroxylamin hydroclorua (264
mg, 2,7 mmol), HATU (1,02 g, 2,7 mmol) va EtsN (720 mg, 7,35 mmol) trong DCM
(15 mL) dugc khudy & 25°C trong 2 gid. Phan g duoc d6 vao nudce (20 mL) va dugc
chiét tach bang EtOAc (50 mL x 3). Cac 16p hitu co gop lai duge 1am khod bang natri
sulfat, dugc loc va duoc lam bay hoi va phén cin duogc tinh ché béng séc ky silicagel
(rira giai bang ete dau mé/etyl axetat 1:1) dé tao ra san pham. MS (ESI) da tinh cho
(C17H16CIF2N203) [M+H]* 12 369,0, gid tri da tim dugc 1a 369,1.

Buéc 3:  1-(7-Clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)

etanon

Dung dich  7-clo-5-(2,4-diflophenyl)-N-metoxy-N-metyl-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-2-carboxamit (400 mg, 1,1 mmol) trong THF (10 mL) dugc thém
nho giot MeMgBr (0,4 mL, 1,2 mmol) ¢ -65°C trong moi trudng N2 va phan ing duogc
khudy trong 2 gid & -65°C. Phan tmg nay dugc dap bing dung dich nuéc NH4Cl bio
hoa (10 mL) va dugc chiét tach bang EtOAc (200 mL x 3). Céc 16p hitu co gop lai duge
lam kho bé‘mg natri sulfat, duogc loc va dugce 1am bay hoi va dugc tinh ché béng séc ky
silicagel (rtra gidi bing ete didu md/etyl axetat 5:1) dé tao ra san pham. MS (ESI) da tinh
cho (C16H13CIF2NO,) [M+H]" 14 324,0, gia tri da tim dugc 1a 324, 1. "H NMR (400MHz,
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CDCl3) 8 7,23 - 7,14 (m, 1H), 7,03 - 6,85 (m, 3H), 4,77 - 4,56 (m, 1H), 2,69 - 2,53 (m,
1H), 2,52 - 2,42 (m, 1H), 2,39 (s, 3H), 2,26 - 2,13 (m, 1H), 2,00 - 1,85 (m, 1H).

Budc 4: 1-(7-Clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[ 2,3-b]pyridin-2-yl)etanol
OH
o 0] /N Cl o) /N cl

|
A NaBH, X

MeOH

F

Hon hop cuia 1-(7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-
2-yl)etanon (130 mg, 0,40 mmol) va NaBHa4 (16 mg, 0,40 mmol) trong MeOH (5 mL)
dugc khudy & 0°C trong 0,5 gid. Phan tmg duoc dd vao nude (20 mL) va duoc chiét
tach bing EtOAc (50 mL x 3). Cac 16p hitu co gop lai duge 1am kho bing natri sulfat,
duoc loc va duge 1am bay hoi va phan cin dugc tinh ché bang sic ky silicagel (rira giai
bing ete diu mé/etyl axetat 5:1) d8 tao ra san phidm. MS (ESI) di tinh cho
(C16H1sCIF,NO2) [M+H]" 1a 326,0, gid tri da tim duoc 1a 325.8. 'TH NMR (400MHz,
CDCL) & 7,25 - 7,16 (m, 1H), 7,04 - 6,90 (m, 2H), 6,85 (d, J=3,3 Hz, 1H), 4,25 - 4,01
(m, 2H), 2,56 - 2,42 (m, 1H), 2,04 (s, 1H), 2,03 - 1,91 (m, 1H), 1,35 - 1,29 (m, 3H).

Budc 5: Etyl 5-(2,4-diflophenyl)-2-(1-hydroxyetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat

CO, Pd(dppf)Cl,
50, Fadppiie
F EtOH

F

Dung dich 1-(7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-
yl)etanol (130 mg, 0,4 mmol) trong EtOH (20 mL) dugc thém kali axetat (117 mg, 1,2
mmol) va PdClx(dppf) (29 mg, 0,05 mmol) trong mdi truong No. Hon hgp nay duoc loai
khi va dugc d6 ddy lai v6i CO (ba 14n). Hon hop tao thanh dugc khudy trong moi trudng
CO 344,738 kPa (50 psi) & 70°C trong 12 gio. Hon hop nay dugc cb dédc trong diéu kién
ap suét giam @2 tao ra san phdm thd, dugc tinh ché bang sic ky silicagel (ISCO®; Cot
SepaFlash® 4 g, dugc rira giai bang etyl axetat/ete diu mo tir 0% dén 20%) dé tao ra san
phim. MS (ESI) da tinh cho (C19H20F2NO4) [M+H]+ 1a 364,1, gia tri dd tim duoc 1a
364,1. 'H NMR (400MHz, CD;0D) § 7,58 (s, 1H), 7,46 - 7,35 (m, 1H), 7,23 - 7,03 (m,

-05-



36299

2H), 4,44 - 4,34 (m, 2H), 4,20 - 4,05 (m, 1H), 4,02 - 3,87 (m, 1H), 2,79 (dtd, ]=6,0, 11,9,
17,5 Hz, 1H), 2,66 - 2,53 (m, 1H), 2,22 - 2,02 (m, 1H), 1,83 - 1,68 (m, 1H), 1,42 - 1,29
(m, 6H).

Buéc 6: Etyl (S)-2-((S)-1-(diflometoxy)etyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat, etyl (S)-2-((R)-1-(diflometoxy)etyl)-5-(2,4-diflo
phenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat, etyl (R)-2-((S)-1-(diflo
metoxy)etyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat
va etyl (R)-2-((R)-1-(diflometoxy)etyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano
[2,3-b]pyridin-7-carboxylat

(e}
Pl
OH (0] O//S OH
0] /Nl o~ F F .

S Cul, CHyCN

SFC

Dung dich cta etyl 5-(2,4-diflophenyl)-2-(1-hydroxyetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat (85 mg, 0,23 mmol) va Cul (17 mg, 0,09 mmol)
trong CH3CN (3 mL) duoc thém nho giot axit 2,2-diflo-2-(flosulfonyl)axetic (200 mg,
1,13 mmol) & 45°C trong mdi trudng Na va phan Ung dugc khudy trong 2 gid & 50°C.
Phan tmg duoc dap bing dung dich nuéc NaHCO3 bdo hoa (5 mL) va dugc chiét tach
bang EtOAc (20 mL x 3). Céc 16p hitu co gdp lai duoc lam kho bang natri sulfat, dugc
loc va dugc 1am bay hoi dé tao ra san pham tho, dugc tinh ché bing sic ky silicagel (rira
giai bing ete dau mé/etyl axetat 5:1) @8 tao ra hai chit ddng phan khong ddi quang cua
san pham. MS (ESI) da tinh cho (C20H20F4NO4) [M+H]", 414,1, gia tri da tim dugc 1a
414,0 va MS (ESI) d tinh cho (C20H20FsNOg) [M+H]", 414,1, gid tri da tim duge la
414.0.

M&i hdn hop ddng phan khong d6i quang ctia chét ddng phéan dbi anh dugc phan
tich boi SFC khong dbi xtmg (Cot: Chiralpak Whelk-01 250x30 mm, 10 um; Pha dong:
45% dén 45% EtOH (chtra DEA 0,05%) trong CO»; Téc d6 chay: 60 mL/phut) d thu

duoc bon chit dong phan cua san pham.
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Chét ddng phan 1: MS (ESI) da tinh cho (C20H20FsNO4) [M+H]" 14 414,1, gié tri
da tim duogc 1a 414,1.

Chét ddng phan 2: MS (ESI) da tinh cho (C20H20FsNOs) [M+H]" 12 414,1, gi tri
da tim duoc la 414,1.

Chét ddng phan 3: MS (ESI) di tinh cho (C20H19F4aNO4) [M+H]" 12 414,1, gid tri
da tim dugc la 414,1.

Chét ddng phan 4: MS (ESI) d tinh cho (C20H19FaNO4) [M+H]" 12 414,1, gi tri
da tim duoc 13 414,1.

Budc 7: (S)-2-((S)-1-(diflometoxy)etyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit, (S)-2-((R)-1-(diflometoxy)etyl)-5-(2,4-diflo
phenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit, (R)-2-((S)-1-(diflo
metoxy)etyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b] pyridin-7-carboxamit

va (R)-2-((R)-1-(diflometoxy)etyl)-5-(2,4-diflophenyl)-3 ,4-dihydro-2H-pyrano[2,3-b]

pyridin-7-carboxamit

NH/MeOH
—

Dung dich cta mot chit ddng phan cta etyl 2-(1-(diflometoxy)etyl)-5-(2,4-
diﬂophenyl)-3,4-dihydr0-2H-pyrano[2,3-b]pyridin-7-carb0xylat (10 mg, 0,023 mmol)
trong amoniac (10 M trong MeOH) (15 mL) dugc khudy & 25°C trong 12 gio. Hon hop
nay dugc co ddc trong diéu kién 4p suét giam 8 tao ra mot chat ddng phan ctia hop chat
néu & d& muc. MS (ESI) da tinh cho (C1sH17FaN2Os) [M+H]" 1a 385,1, gia tri da tim
duoc 12 385,1. 'TH NMR (400MHz, CD;0D) & 7,59 (s, 1H), 7,45 - 7,35 (m, 1H), 7,20 -
7,07 (m, 2H), 6,77 - 6,31 (m, 1H), 4,54 - 4,43 (m, 1H), 4,34 (d, I=11,0 Hz, 1H), 2,82
(ddd, J=5,7, 12,2, 17,4 Hz, 1H), 2,59 (dd, J=2,2, 17.4 Hz, 1H), 2,05 (td, J=2,6, 13,9 Hz,
1H), 1,88 - 1,73 (m, 1H), 1,45 (d, J=6,4 Hz, 3H).

Xt ly tuong tu d6i véi cac chat dong phan khac cta etyl 2-(1-(diflometoxy)etyl)-
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5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu dugc cac

chét ddng phan khéc ctia hop chét néu & dé& muc.

Chét ddng phén 2: MS (ESI) di tinh cho (C1sH17F4N2Os) [M+H]* 12 385, 1, gié tri
da tim duoc 12 385,1. 'TH NMR (400MHz, CD;0D) & 7,58 (br. s., 1H), 7,44 - 7,33 (m,
1H), 7,21 - 7,03 (m, 2H), 6,77 - 6,26 (m, 1H), 4,45 (d, J=5,5 Hz, 1H), 4,39 - 4,26 (m,
1H), 2,90 - 2,72 (m, 1H), 2,67 - 2,49 (m, 1H), 2,04 (d, J=9,4 Hz, 1H), 1,85 - 1,69 (m,
1H), 1,44 (d, J=6,3 Hz, 3H).

Chét ddng phan 3: MS (ESI) di tinh cho (C1sH17F4N2O3) [M+H]" 12 385,1, gia tri
da tim duoc 1a 385,1. 'H NMR (400MHz, CD3;0D) § 7,58 (s, 1H), 7,46 - 7,31 (m, 1H),
7,12 (q, J=7,7 Hz, 2H), 6,75 - 6,26 (m, 1H), 4,53 - 4,42 (m, 1H), 4,31 (d, J=11,0 Hz,
1H), 2,79 (ddd, J=5,7, 12,1, 17,4 Hz, 1H), 2,67 - 2,51 (m, 1H), 2,14 (dd, J=2,7, 11,0 Hz,
1H), 1,84 - 1,65 (m, 1H), 1,50 - 1,37 (m, 3H).

Chét ddng phan 4: MS (ESI) da tinh cho (Ci1sH17FaN203) [M+H]" 1a 385,1, gia tri
da tim duoc 14 385,1. 'TH NMR (400MHz, CD3;0OD) 8 7,58 (s, 1H), 7,45 - 7,32 (m, 1H),
7,23 - 7,02 (m, 2H), 6,81 - 6,23 (m, 1H), 4,58 - 4,41 (m, 1H), 4,30 (d, J=10,6 Hz, 1H),
2,79 (ddd, J=5,5, 12,0, 17,3 Hz, 1H), 2,66 - 2,52 (m, 1H), 2,21 - 2,07 (m, 1H), 1,84 -
1,66 (m, 1H), 1,48 - 1,34 (m, 3H).

tach khéng déi xrng SFC
néu la raxemic

Hop chat c6 Cong thie I (trong do6 theo So dd 3, mdi R*, va R3 1a hydro va R?,
R3, vong B, n, va mdi R! 1 nhu duge mo ta trong Cong thic I hogdc cac phuong an thay
thé dugc mo ta & ddy) ¢6 thé duge didu ché theo So dd 3 bang nhiéu phan g khac nhau
trén ruou 3-1 (vi du, alkyl ho4, flo hoa, oxy hod sau d¢6 1a flo ho4, v.v.), sau d6 la xu ly

bang amoniac.
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Vidu3-1AvaVidu3-1B

3-1A 3-1B

Vi du  3-1A:  (R)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit va Vi du 3-1B: (S)-2-((diflometoxy)metyl)-5-(2,4-
diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Buéc 1: Etyl 2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxylat

F 0
0o O
HO © /NI OEt F\/S’% F)\O ° /NI OEt
X o] 3 OH N
__FE
F MeCN, Cul F
45°C, 2gi¢

F F

Hon hop cua etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat (chét trung gian 2-4, 94 mg, 0,27 mmol) va ddng(I)
iodua (10,3 mg, 0,05 mmol) trong MeCN (10 mL) dwgc thém axit 2,2-diflo-2-
(flosulfonyl)axetic (96 mg, 0,54 mmol) va hdn hop nay dugc khudy & 45°C trong 2,5
gio trong diéu kién bao vé bdi Ny. Phan tng dugc 1am ngudi xubng nhiét do phong,
duoc bazo hoa dén do pH~8 bang dung dich nuéc NaHCO;3 bao hoa va nude (10 mL)
va dugc chiét tach bing etyl axetat (2 x 10 mL). Céc pha hitu co dugc lam khd bang
NaxSOs4, dugce loc va dugce co dac trong didu kién ap sudt giam dé thu duogc san pham
tho, duoc tinh ché bing TLC didu ché (silicagel, dugc rtra giai bing ete diu mo/etyl
axetat 1:1) dé thu dugc san phdm. MS (EST) d4 tinh cho (C1oH1sF4NO4) [M+H]" 12 400,2,
gia tri d4 tim dugc 12 400,2. 'TH NMR (400MHz, CD30D) 6 7,61 (s, 1H), 7,37 - 7,46 (m,
1H), 7,07 - 7,20 (m, 2H), 6,30 - 6,71 (m, 1H), 4,51 - 4,61 (m, 1H), 4,39 (q, T = 7,1 Hz,
2H), 4,08 - 4,20 (m, 2H), 2,85 (ddd, J = 5,8, 11,9, 17,4 Hz, 1H), 2,57 - 2,67 (m, 1H),
2,10 (td, J = 2,8, 13,8 Hz, 1H), 1,75 - 1,88 (m, 1H), 1,38 (t, ] = 7,2 Hz, 3H).
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Bude 2: Etyl (S)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano
[2,3-b]pyridin-7-carboxylat va etyl (R)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-
3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat

XL i L i
F7 o © /NI OEt F o © /NI OEt F/ko/ © /NI OFEt
N SFC N N
e
F F F
F F

Etyl  2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxylat raxemic (40 mg, 0,100 mmol) dugc phan tich boi SFC khong dbi
xtng (Cot: Chiralpak AD 250%30 mm, 5 um; Pha dong: 30% dén 30% IPA (chira DEA
0,05%) trong CO2; Tdc @ chay: 70 mL/phit) 8 tao ra hai chit ddng phan dbi anh.
Buée 3: (S)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-

b]pyridin-7-carboxamit ~ va (R)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Dung dich ciia mot chét ddng phan ddi anh cua etyl 2-((diflometoxy)metyl)-5-
(2,4-diﬂophenyl)-3,4-dihydr0-2H-pyrano[2,3-b]pyridin—7-carb0xylat (20 mg, 0,05
mmol) trong amoniac (10 M trong MeOH) (40 mL) dugc khudy & 20°C trong 16 gio.
Hon hop nay duge cb dic trong didu kién 4p suat giam. Phan cin dugc tinh ché bang
HPLC diéu ché (Cot: Phenomenex Gemini C18 250%21,2 mm, 5 um; Pha dong: 30%
dén 60% nuée (chira 10 mM NH4HCO3)-ACN; Tée do chay: 25 mL/phit) dé thu duoc
mot cht ddng phan di anh cia hop chit néu & d& muc. MS (ESI) da tinh cho
(C17H1sFaN>03) [M+H]" 1a 371,1, gia tri da tim dugc 1a 371,0. "H NMR (400 MHz,
CD;0D) & 7,58 (s, 1H), 7,34 - 7,42 (m, 1H), 7,07 - 7,16 (m, 2H), 6,25 - 6,70 (m, 1H),
4,49 - 4,56 (m, 1H), 4,06 - 4,17 (m, 2H), 2,82 (dd, ] = 5,67, 11,93, 17,22 Hz, 1H), 2,58
(d, ] = 16,04 Hz, 1H), 2,03 - 2,11 (m, 1H), 1,72 - 1,85 (m, 1H)

Xir Iy twong tw ddi véi chét dong phén doi anh con lai cta etyl 2-

((diflometoxy)metyl)-5-(2,4-diflophenyl)-3 ,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
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carboxylat thu dugc chit dong phan dbi anh con lai ctia hop chét néu & d& muc. MS
(ESI) da tinh cho (C17HisFaN>0s3) [M+H]* 12 371,1, gid tri d& tim duoc 1a 371,0. 'H
NMR (400 MHz, CD;0D) § 7,58 (s, 1H), 7,33 - 7,42 (m, 1H), 7,07 - 7,17 (m, 2H), 6,27
-6,71 (m, 1H), 4,49 - 4,56 (m, 1H), 4,06 - 4,16 (m, 2H), 2,82 (dd, J = 5,48, 11,84, 17,12
Hz, 1H), 2,58 (d, ] = 16,43 Hz, 1H), 2,03 - 2,12 (m, 1H), 1,72 - 1,85 (m, 1H).

Céc hop chit sau day dugc didu ché theo cac quy trinh d3 mo ta cho Vi du 3-1A

va Vidu 3-1B.
: @sn| M8
Vi du Chu tric Tén . |ESD da 'H NMR
tinh tim duogc
F (o] _ 3 _
A~ o NHz(zs) hode (R) (400 MHz, CD;0D) 7,61
« i (br. s., 1H), 7,35-7,50 (m,
ffliltﬂgf‘;‘f‘a’f” DH), 7,11-7,30 (m, 2H),
e }lllen N 6,23-6,74 (m, 1H), 4,55
3-2A T 5 4‘3 dihydro_ 353,1| 352,9 |br.s., 1H), 4,01-4,18 (m,
iy Y DH), 2,88-3,06 (m, 1H),
rano[23- h.70 (d, I=16,54 Hz, 1H),
g]ypyri . 0,02-2,15 (m, 1H), 1,64-
carboxamit 184 (m, 1H).
F 0 _ 5 _
Lgmon L, [ hote (400 MHz, CD;0D) 7,61
« e (br. s., 1H), 7,44 (br. s.,
«diﬂgngea)_‘” DH), 7,23 (t, J=7,61 Hz,
rge ien -1)- DH), 6,22-6,74 (m, 1H),
3-2B i 339 d.hydm 353,1| 352,9 14,55 (br.s., 1H), 4,13 (br.
iy 1y ero- 5., 2H), 2,97 (d, J=13,45
) 23 Hz, 1H), 2,70 (d, J=16,54
gﬁirr‘%in’_,;_ Hz, 1H), 1,99-2,16 (m,
it 1H), 1,77 (br. s., 1H)
T o L[5 o ®-
o AN (400 MHz, CD;0D) 7,89
N ((diflometoxy) (br. s., 1H), 7,76 (br. s.,
/{S metyl)-5-(2- 1H), 6,24-6,73 (m, 1H),
N= metylthiazol- 4,53 (br. s., 1H), 4,14 (br.
3-34 s34 |01 3959k om), 276 (br. s., 3H),
dihydro-2H- 2,17 (br. 5., 1H), 1,29 (br.
pyrano[2,3- s., 1H)
b]pyridin-7-
carboxamit
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MS
: @sn| MS
Vidu Cau trtc Tén e (ESI) da 'H NMR
tinh tim duogc
o w1 [R)- hodc (5)-
2 NHe2- (400 MHz, CD30D) 7,89
N ((diflometoxy) (s, 1H), 7,76 (s, 1H),
/—/i metyl)-5-(2- 6,25-6,73 (m, 1H), 4,55
N= metylthiazol- (br. s., 1H), 4,14 (d,
3-3B 5-yl)-3,4- 356,11 355.9 J=7,28 Hz, 2H), 2,90-
dihydro-2H- 3,15 (m, 2H), 2,77 (s,
pyrano[2,3- 3H), 2,18 (d, J=8,38 Hz,
b]pyridin-7- 1H), 1,74-1,91 (m, 1H)
carboxamit
o [ ot ®
2 N 2- (400 MHz, CD30D) 8,49
N ((diflometoxy) (s, 1H), 8,10 (s, 1H), 7,82
N metyl)-5-(1- (s, 1H), 7,39-7,76 (m,
N‘N>__F (diflometyl)- 1H), 6,28-6,72 (m, 1H),
3-4A F 1H-pyrazol-4- |374,1| 375,0 {4,48-4,62 (m, 1H), 4,08-
yl)-3,4- 4,22 (m, 2H), 2,90-3,18
dihydro-2H- (m, 2H), 2,19 (dd, J=3,09,
pyrano[2,3- 11,03 Hz, 1H), 1,74-1,95
b|pyridin-7- (m, 1H).
carboxamit
(R)- hodc (S)-
0.
. (400 MHz, CD30D) 8,49
fg‘:tggr%egx” (s, TH), 8,09 (s, 1H), 7,82
o
A ) m, P
3-4B ;’;I:g}ir_azol-4- 374,1| 375,0 4.48-4.60 (m, 1H), 4,06-
dih éro-ZH- 4,22 (m, 2H), 2,87-3,18
pyano[23- (m, 2H), 2,12-2,29 (m,
bpyridin-7- 1H), 1,77-1,92 (m, 1H).
carboxamit

Vi du 3-5A va Vi du 3-5B

(S)-S-(2,4-diﬂophenyl)—2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
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carboxamit va (R)-5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-7-carboxamit

Buéc 1: Etyl 5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat

Dung dich khudy cua etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat (chét trung gian 2-4, 150 mg, 0,43 mmol) va
iodometan (67,0 mg, 0,47 mmol) trong DMF kh6 (4 mL) dugc thém natri hydrua (18,89
mg, 0,472 mmol) ¢ 0°C trong moi trudong Na. Hon hop tao thanh dugc khudy & 0°C
trong 30 phut. Dung dich dugc cd dic trong didu kién 4p suit giam, phan cin duge tinh
ché bang TLC diéu ché (silicagel, dugc rira giai bing etyl axetat/ete dau mé 2:1) dé thu
duogc san phim. MS (ESI) da tinh cho (C19H20F2NO4) [M+H]* 1a 364,1, gia tri da im
duogc 1a 364,0.

Bugce 2: Etyl (S)-5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat va etyl (R)-5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat

\O o) | N\ O/\ \O/ O. N\ O/\
Etyl 5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-7-carboxylat (93 mg, 0,256 mmol) raxemic dugc tdch bang SFC (Cot: Chiralpak
0J 250x30 mm, 5 um; Pha dong: 45% dén 45% MeOH (chira DEA 0,05%) trong CO»;
Tée d6 chay: 60 mL/phut) dé thu dugc hai chit dong phan ddi anh.

Budc 3:  (S)-5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxamit va (R)-5-(2,4-diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit.
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Dung dich ciia mot chit dong phan d6i anh cta etyl 5-(2,4-diflophenyl)-2-

(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (41 mg, 0,11 mmol)
trong amoniac (10 M trong MeOH) (15 mL) dugc khudy & 26°C trong 12 giv. Hon hop
nay dugc co dic trong diéu kién &p suét giam va phan cin dugc tinh ché bang TLC diéu
ché (silicagel, dugc rira gidi bang etyl axetat/ete diu mé 2:1) dé thu duge mot chat dong
phan dbi 4nh ctia hop chat néu & d& muc. MS (ESI) da tinh cho (C17H17F2N203) [M+H]*
1a [335,1], gi tri d4 tim duge 1a [335,0]. '"H NMR (400MHz, CDCl3) 8 7,71 (s, 2H),
7,26 -7,22 (m, 1H), 6,99 - 6,89 (m, 2H), 5,50 (s, 1H), 4,46 - 4,44 (m, 1H), 3,73 - 3,62
(m, 2H), 3,44 (s, 3H), 2,74 - 2,56 (m, 2H), 2,15 - 2,02 (m, 1H), 1,85 - 1,79 (m, 1H).

Xu ly tuong tu d6i vo6i chit ddng phan d6i anh con lai cua etyl 5-(2,4-
diflophenyl)-2-(metoxymetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat  thu
dwoc chét ddng phan ddi anh con lai cta hop chét néu & d& muc. MS (ESI) da tinh cho
(C17H17F2N203) [M+H]* 1a [335,1], gia tri da tim duoc 1a [335,0]. "H NMR (400MHz,
CDCl3) & 7,66 (s, 2H), 7,21 -7,15 (m, 1H), 6,94 - 6,84 (m, 2H), 5,50 (s, 1H), 4,41 - 4,39
(m, 1H), 3,68 - 3,57 (m, 2H), 3,39 (s, 3H), 2,70 - 2,50 (m, 2H), 2,10 — 1,97 (m, 1H),
1,80 - 1,74 (m, 1H).

Vi du 3-6A va Vi du 3-6B

(S)-5-(2,4-diﬂophenyl)-2-(ﬂomety1)—3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va  (R)-5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-7-carboxamit

Budce 1: Etyl 5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
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carboxylat

DAST

Dung dich etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat (chét trung gian 2-4, 300mg, 0,86 mmol) trong DCM
(15 mL) & -40°C duogc thém DAST (0,34 ml, 2,6 mmol) trong DCM (3 mL). Hén hop
phan ng duge khudy & 0°C trong 100 phut trong moi trudong No. Hon hop nay duge dap
bing dung dich nuéc NaHCOj3 bdo hoa (30 mL) va dugce chiét tach bang DCM (2 x 20
mL). Cac phan hitu co gop lai dugce 1am khod bang NaxSOs, dugc loc va duge co dic
trong didu kién ap sudt giam. Phan cin dugc tinh ché bang séc ky silicagel (rira giai bang
ete dAu mo/etyl axetat tir 20:1 dén 1:3) @& thu dugc san pham. MS (ESI) da tinh cho
(C1sH17F3NO3) [M+H]" 1a 352,1, gid tri da tim duoc 1a 352,1

Buéc 2: Etyl (S)-5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat va etyl (R)-5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat

Etyl 5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxylat raxemic (990 mg, 2,82 mmol) dugc phan tich béi SFC khong d6i xtmg (Cot:
Chiralpak Whelk-01 25030 mm, 10 um; Pha dong: 50% dén 50% EtOH (chta DEA
0,05%) trong CO»; Tdc dd chay: 60 mL/phut) d& tao ra hai chit ddng phan dbi anh.

Buéc 3: (S)-5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va  (R)-5-(2,4-diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxamit

NHa/MeOH A
_—
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Dung dich ctia m6t chét ddng phan ddi anh cta etyl 5-(2,4-diflophenyl)-2-
(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (485 mg, 1,38 mmol)
trong amoniac (10 M trong MeOH) (50 mL) duoc khudy & 23°C trong 4 gid. Hon hop
nay dugc co ddc trong chin khong dé tao ra san phém. Chét ran dugc ria béng CH3;CN
(2 mL). Hdn hop nay dugc loc va phan cin rin duogc lam kho trong didu kién ap sut
giam dé thu duge mot chit ddng phan d6i anh ctia hop chét néu & dé muc. MS (ESI) da
tinh cho (C16H14F3N202) [M+H]* 12 323,0, gié tri da tim duoc la 323,1. "H NMR (400
MHz, CD;0D) § 7,59 (s, 1H), 7,43 -7,37 (m, 1H), 7,16 - 7,10 (m, 2H), 4,87 - 4,54 (m,
3H), 2,87 - 2,80 (m, 1H), 2,63 - 2,58 (m, 1H), 2,09 - 2,06 (m, 1H), 1,84 - 1,79 (m, 1H).

Xt 1y twong tw dbi véi chit dong phan d6i anh con lai cua etyl 5-(2,4-
diflophenyl)-2-(flometyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat furnished
chét ddng phan ddi anh con lai cua hop chét néu & dé muc. MS (ESI) da tinh cho
(C16H14F3N202) [M+H]* 1a 323,0, gié tri dd tim dwoc 1a 323,1. "H NMR (400 MHz,
CD;0D) § 7,59 (s, 1H), 7,43 -7,37 (m, 1H), 7,16 - 7,10 (m, 2H), 4,87 - 4,54 (m, 3H),
2,86 - 2,81 (m, 1H), 2,63 - 2,59 (m, 1H), 2,09 - 2,04 (m, 1H), 1,82 - 1,79 (m, 1H).

Vi du 3-7A va Vi dy 3-7B

3-7A 3-7B

Vi du 3-7A: (R)-2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxamit va 3-7B: (S)-2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit

Budc 1: Etyl 5-(2,4-diflophenyl)-2-formyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxylat (chét trung gian 3-1)
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Dung dich khudy cuta etyl 5-(2,4-diflophenyl)-2-(hydroxymetyl)-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat raxemic (chét trung gian 2-4, 300 mg, 0,86
mmol) trong DCM (20 mL) dugc thém DMP (474 mg, 1,1 mmol) ¢ 0°C trong mdi
trudng Na. Hn hop tao thanh duge khudy & 0°C trong 1 gid. Dung dich nuéc NaHCO:3
bdo hoa (50 mL) dugc thém vao. Ldp hitu co duge tach, dugc lam khd bang NaySOs
khan, dugc loc va duoc c6 ddc trong diéu kién ap sut giam dé thu dugc san pham duoc
stt dung trong budc tiép theo ma khong can tinh ché thém. MS (ESI) da tinh cho
(C1sHisF2NOs) [M+H+H20]* 1a 366,1, gia tri da tim dugc 1a 366,1.

Budc 2: Etyl 2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-
7-carboxylat

o DAST _
—_—

Dung dich cta etyl 5-(2,4-diflophenyl)-2-formyl-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat (380 mg, 1,1 mmol) trong DCM (20 mL) va EtOH (0,01 mL) dugc
thém DAST (0,289 ml, 2,2 mmol) & 0°C. Sau khi thém, hdn hop nay duge khqu G 24°C
trong 2 gid. Hén hop phén tng dugce thém tir tir dung dich nu6c natri bicacbonat béo
hoa (20 mL). Lép hitu co dugce tach, dugc lam kho bé“mg natri sulfat, va dugc c6 dac
trong didu kién ap sudt giam. Phan cin dugc tinh ché bang TLC diéu ché (silicagel, dugc
rira giai bang etyl axetat/ete diu mé 1:2) dé tao ra san phim. MS (ESI) d4 tinh cho
(C1sH16F4NO3) [M+H]* 14 370,2, gia tri dd tim duoc 1a 370,0.

Buéc 3: 2-(Diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxamit
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Dung dich etyl 2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
-pyridin-7-carboxylat (81 mg, 0,22 mmol) trong amoniac (10 M trong MeOH) (15 mL)
duogc khudy & 25°C trong 3 gid. Hon hop nay duge cd déc trong didu kién ap suit giam
8 tao ra san phAm. MS (ESI) da tinh cho (C16H13F4aN2O2) [M+H]" 12 [341,1], gia trj d&
tim duoc 1a [341,0].

Buée 4: (R)-2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-
7-carboxamit va (S)-2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-

b]pyridin-7-carboxamit

F 0 )F 0 E 0
e N o) N
F 0 N\ NH, F 2 | A NH, F A NH,
= SFC = ¥
_
F F F
F F F

Etyl 2-(diflometyl)-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit raxemic (64 mg, 0,19 mmol) dugc tach bang SFC (Cot: Chiralpak AD
250x30 mm, 5 um; Pha dong: 20% dén 20% MeOH (chita DEA 0,05%) trong CO»; Tdc
d6 chay: 60 mL/phat) dé thu dugc hai chit ddng phan ddi anh:

Mbt chit ddng phan di anh: MS (ESI) da tinh cho (CieH13F4N202) [M+H]" 12
341,1, gi4 tri da tim dugc 12 341,0. 'H NMR (400 MHz, CD;0D) § 7,63 (s, 1H), 7.43 -
7,38 (m, 1H), 7,17 - 7,11 (m, 2H), 6,22 - 5,94 (m, 1H), 4,87 - 4,54 (m, 1H), 3,30 - 2,81
(m, 1H), 2,67 - 2,63 (m, 1H), 2,19 - 2,16 (m, 1H), 1,90 - 1,84 (m, 1H).

Chét ddng phan ddi anh khac: MS (ESI) da tinh cho (CisH13F4N202) [M+H]" 1a
341,1, gid tri da tim duoc 12 341,0. "H NMR (400 MHz, CDsOD) § 7,63 (s, 1H), 7,43 -
7,38 (m, 1H), 7,17 - 7,11 (m, 2H), 6,22 - 5,94 (m, 1H), 4,62 - 4,54 (m, 1H), 3,30 - 2,81
(m, 1H), 2,67 - 2,63 (m, 1H), 2,19 - 2,16 (m, 1H), 1,90 - 1,84 (m, 1H).

Vi du 3-8A va Vi du 3-8B
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(S)-5-(2,4-diﬂophenyl)-2-(2,2,2-triﬂoetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit va (R)-5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano|2,3-
b]pyridin-7-carboxamit

Buéc 1: Etyl 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-hydroxyetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat va 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-
((trimetylsilyl)oxy)etyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat

Dung dich cua etyl 5-(2,4-diflophenyl)-2-formyl-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxylat (chét trung gian 3-1, 700 mg, 2,0 mmol), xesi florua (918 mg,
6,1 mmol) trong THF (15 mL) dugc thém trimetyl(triflometyl)silan (860 mg, 6,1 mmol)
& 0°C trong moi trudng N2. Hon hop phéan tng dugce khudy & 0°C trong 2 gi® trong mdi
tromg N2, Hn hop ndy dugc dap bing H20 (15 mL), va dwoc chiét tich bang EtOAc
(3 x 25 mL). Céc 16p hitu co gdp lai dugce lam kho bang Na,SO4 khan, dugc loc va phén
dich loc dugc cd déc trong diéu kién 4p suét giam. Séc ky silicagel rira giai béng ete dau
mo:etyl axetat tir 20:1 dén 2:1 thu duoc céac san phém. MS (ESI) da tinh cho
(CyHasFsNO4Si) [M+H]* 12 490,5, két qua thue t€ 12 490,4. "TH NMR (400 MHz, CDCl;)
§ 7,48 (s, 1H), 6,97-7,07 (m, 1H), 6,72-6,88 (m, 2H), 4,21-4,38 (m, 3H), 2,59 (br. s.,
1H), 2,47 (br. s., 1H), 1,83-2,04 (m, 1H), 1,62-1,83 (m, 1H), 1,23 (t, J=7,04 Hz, 3H),
0,01 (d, J=11,35 Hz, 9H).

Budc 2: Etyl 5-(2,4-diﬂophenyl)-2-(2,2,2-triﬂo-1-hydroxyetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxylat
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Dung dich etyl 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-((trimetylsilyl)oxy)etyl)-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (300 mg, 0,61 mmol) trong etanol (15
mL) dugc thém K2CO3 (102 mg, 0,74 mmol) ¢ 18°C. Hbn hop nay duge khudy & 18°C
trong 40 phut. Hon hgp nay duge loc va phan dich loc dugc cd dic trong chén khong va
phén cin dugc tinh ché bang TLC diéu ché (silicagel, dugc rira giai bang ete diu mé:etyl
axetat 2:1) dé tao ra san pham. MS (ESI) da tinh cho (C19H17FsNO4) [M+H]" 12 418,0,
gia tri da tim duoc 1a 417,9. '"H NMR (400 MHz, CDCl3) 6 7,68 (d, J=10,17 Hz, 1H),
7,22 (br. s., 1H), 6,86-7,06 (m, 2H), 4,53-4,66 (m, 1H), 4,43 (quin, J=7,24 Hz, 2H), 4,11
(q, I=7,30 Hz, 1H), 2,81 (br. s., 1H), 2,58-2,69 (m, 1H), 2,04-2,19 (m, 2H), 1,40 (q,
J=7,43 Hz, 3H).

Buée 3: axit 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-(((metylthio)carbonothioyl)oxy)etyl)-
3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylic

NaH, CS,, CHal
— L C
THF

Dung dich etyl 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-hydroxyetyl)-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat (280 mg, 0,67 mmol) trong THF (2 mL) dugc
thém NaH (40,3 mg, 1,0 mmol) & 0°C trong mdi truong Na. Sau khi khudy trong 30
phut, cacbon disulfua (0,10 mL, 1,68 mmol) va iodometan (0,31 mL, 5,00 mmol) dugc
thém vao va hdn hgp nay dugc khudy & 0°C trong mdi trudng Ny trong 1 gio. Phan Gng
dugc pha loang bang 15 mL nuée va 5 giot HCI (ddc, 12M), duge chiét tach bang EtOAc
(3 x 15 mL), céc phin hitu co gdp lai duge 1am kho bang NaxSOs, dugc loc va duge ¢d
dic trong chéan khong dé tao ra san pham, dugc sir dung trong budce tiép theo ma khong
cAn tinh ché thém. MS (ESI) da tinh cho (C1oH1sFsNO4S2) [M+H]* 1a 480,1, gia tri da
tim duoc 1a 480,2.
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Budc 4: Etyl 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-(((metylthio)carbonothioyl)oxy)
etyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat

Dung dich axit 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-(((metylthio)carbonothioyl)
oxy)etyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylic (430 mg, 0,90 mmol)
trong EtOH khd (10 mL) dugc thém sulfuro diclorua (320 mg, 2,69 mmol) trong moi
truong Na. Hon hop nay dugc khudy & 85°C trong moi trudng N» trong 2,5 gio. Hén
hop duoc dap bing H>O (15 mL), sau d6 hdn hop duge didu chinh dén do pH = 8 bing
NaHCOj; rén. Hon hop nay dugc chiét tach bang EtOAc (3 x 20 mL). Céc 16p hiru co
gop lai duogc lam kho béng Na,SO4 khan, dugc loc va dugce cd dic trong diéu kién ap
suét giam. Séc ky silicagel rira giai bang ete diu mo:etyl axetat tr 10:1 dén 5:1 thu duoc
san pham. MS (ESI) d tinh cho (C21H19FsNO4S,) [M+H]" 1a 508,4, gia tri da tim duogc
1a 508,3. '"H NMR (400 MHz, CDCls3) 8 7,65 (d, J=2,74 Hz, 1H), 7,17-7,23 (m, 1H),
6,87-7,04 (m, 2H), 4,68-4,82 (m, 1H), 4,42 (dq, J=2,35, 7,04 Hz, 2H), 2,70-2,89 (m,
1H), 2,66 (br. s., 1H), 2,60 (s, 3H), 2,07-2,25 (m, 1H), 1,80-2,00 (m, 1H), 1,39 (dt,
J=1,96, 7,04 Hz, 3H).

Buéc 5: Etyl 5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat

Bu;SnH,AIBN
et Al
Toluen

Dung dich cia etyl 5-(2,4-diflophenyl)-2-(2,2,2-triflo-1-(((metylthio)
carbonothioyl)oxy)etyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (230 mg,
0,45 mmol) va tributylstanan (1,18 g, 4,05 mmol) trong toluen (10 mL) duoc thém
azobisisobutyronitril (20 mg, 0,12 mmol) trong mdi trudng No. Hon hop phén tng duge

gia nhiét dén 100°C va duoc khudy trong mdi truong N» trong 1 gio. Phan Gmg duoc pha
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lodng bang 20 mL nudc, duoc chiét tich bang EtOAc (20 mL x 3), cac 16p hitu co gdp
lai dugc 1am kho bang Na;SOu, duoc loc va dugc cd dic trong didu kién 4p suit giam
dé tao ra san phim thd. Phan cin dugc tinh ché bang sic ky silicagel (rira giai bang ete
diu mo:etyl axetat tir 10:1 dén 5:1) dé tao ra san phdm. MS (ESI) di tinh cho
(C1oH17FsNOs) [M+H]* 13 402,1, gia tri d tim dugc 1 402,1. 'TH NMR (400 MHz,
CDCl3) 6 7,65 (s, 1H), 7,18-7,24 (m, 1H), 6,87-7,04 (m, 2H), 4,58 (td, J=5,23, 10,27 Hz,
1H), 4,42 (q, J=7,04 Hz, 2H), 2,71-2,94 (m, 2H), 2,42-2,65 (m, 2H), 2,12-2,24 (m, 1H),
1,69-1,86 (m, 1H), 1,39 (t, J=7,04 Hz, 3H).

Buéc 6: Etyl (S)-5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-7-carboxylat va etyl (R)-5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat

Etyl 5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxylat raxemic (120 mg, 0,3 mmol) dugc phén tich qua SFC khong d6i
xtng (Cot: Chiralpak IC 25030 mm, 10 um; Pha dong: 30% dén 30% IPA (chira DEA
0,05% trong CO»; Tbc @6 chay: 6 mL/phut) dé tao ra hai chét dong phan d6i anh duoc

sir dung trong bude tiép theo ma khong can tinh ché thém.

Budc 7: (S)-5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-7-carboxamit va (R)-5-(2,4-diflophenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit

e}

F. O N ~. F “,,
F | ° F>!/
F Z F

F

Dung dich ctia mot chit ddng phan ddi anh ciia etyl 5-(2,4-diflophenyl)-2-(2,2,2-
trifloetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (45 mg, 0,11 mmol) trong
amoniac (10 M trong MeOH) (20 mL) duoc khudy & 10°C trong 20 gid. Hon hgp nay
dugce cd dac va duge tinh ché bang HPLC diéu ché (Cot: Phenomenex Synergi C18
150%30 mm, 4 um; Pha dong: 43% dén 63% nude (chia 0,05% HCI)-ACN; Toc do
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chay: 25 mL/phut) dé thu dugc mot chét ddng phan déi anh ctia hop chit néu ¢ d& myc.
MS (ESI) da tinh cho (C17H14FsN>O2) [M+H]" 12 373,1, gié tri da tim duoc 12 372,9. 'H
NMR (400 MHz, CD;0D) & 7,59 (br. s., 1H), 7,38 (d, =6,26 Hz, 1H), 7,01-7,18 (m,
2H), 4,65 (br. s., 1H), 2,49-2,89 (m, 4H), 2,05-2,24 (m, 1H), 1,79 (br. s., 1H).

Xir 1y twong tu dbi v6i chit dong phan d6i anh con lai cua etyl 5-(2,4-diflo
phenyl)-2-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu
duoc chét ddng phan dbi anh con lai ciia hop chét néu & d& muc. MS (ESI) da tinh cho
(C17H1FsN2O2) [M+H]" 12 373,1, gi4 tri da tim duoc 1a 372,9. 'TH NMR (400 MHz,
CD;0D) § 7,60 (s, 1H), 7,35-7,45 (m, 1H), 7,08-7,18 (m, 2H), 4,67 (br. s., 1H), 2,54-
2,90 (m, 4H), 2,09-2,20 (m, 1H), 1,73-1,88 (m, 1H)

Vi du 3-9A, Vi du 3-9B, Vi du 3-9C va Vi du 3-9D

(28,3R)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano
[2,3-b]pyridin-7-carboxamit, (28,35)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3-
metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit, (2R,3R)-2-((diflometoxy)
metyl)-5-(2,4-diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-
carboxamit  va  (2R.3S)-2-((diflometoxy)metyl)-5-(2,4-diflophenyl)-3-metyl-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Budce 1: Etyl (2S,3R)-, (2S,35)-, (2R,3R) hodc (2R,3 S)-2-((diflometoxy)metyl)-5-(2,4-
diﬂophenyl)-3-metyl-3,4-dihydr0-2H-pyrano[2,3-b]pyridin-7-carboxylat
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Dung dich cta médt chit dong phan cua etyl 5-(2,4-diflophenyl)-2-
(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (chét
trung gian 2-5A, 2-5B, 2-5C hodc 2-5D) 140 mg, 0,39 mmol) trong axetonitril (8 mL)
dugc thém ddng(l) iodua (14,7 mg, 0,077 mmol) va hdn hgp nay dugc gia nhiét dén
45°C trong moi trudng Na. Axit 2,2-diflo-2-(flosulfonyl)axetic (0,2 mL, 1,9 mmol) dugc
thém nhé giot, hdn hop nay dugc khudy & 45°C trong 2 gid. Hon hop nay dugc lam
ngudi trong nudc da va dung dich nuéec NaHCO; bdo hoa (15 mL) dugc thém vao. Lop
nuée duge chiét tach bang EtOAc (25 mL x 3). Céc 16p hitu co godp lai dugc rira bang
nuée mudi (20 mL), duge 1am kho bang NaxSOu, duge loc va duge cd dic trong diéu
kién 4p suét giam dé tao ra san pham thd. Phan cin dugc tinh ché bang TLC diéu ché
(silicagel, dugc rira giai bing ete diu mo:etyl axetat 2:1) dé tao ra mot chét dong phan
cta san pham. MS (ESI) da tinh cho (C20H20F4NO4) [M+H]* 12 414,1, gié tri d4 tim duoc
1a 414,3. 'H NMR (400 MHz, CDCl3) 6 7,59 (d, J=6,26 Hz, 1H), 7,13-7,19 (m, 1H),
6,85-7,01 (m, 2H), 5,99-6,48 (m, 1H), 4,37 (q, J=7,04 Hz, 2H), 3,93-4,26 (m, 3H), 2,01-
2,61 (m, 3H), 1,24-1,41 (m, 3H), 0,77-1,06 (m, 3H).

X ly twong tu dbi véi cac chit ddng phan khéc cua etyl 5-(2,4-diflophenyl)-2-
(hydroxymetyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat thu dugc
cac chit ddng phan khéc ciia san pham.

Buéc 2: (2S,3R)-, (2S,3S)-, (2R,3R) hodc (2R,3S)-2-((diflometoxy)metyl)-5-(2,4-
diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Dung dich ciia mdt chét ddng phan cla etyl 2-((diflometoxy)metyl)-5-(2,4-
diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (13 mg, 0,03
mmol) trong amoniac (10 M trong MeOH) (10 mL) dugc khudy & nhiét do phong trong
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10 gid. H3n hop nay dugc ¢b dic va phin cin duge tinh ché bang HPLC diéu ché (Cot:
Phenomenex Synergi C18 150%30 mm, 4 um; Pha dong: 40% dén 60% nuéc (chira TFA
0,1%)-ACN; Téc d6 chay: 25 mL/phit) dé tao ra mot chit ddng phan clia hop chat néu
& d& muc. MS (ESI) d tinh cho (CisH17F4N203) [M+H]" 12 385,1, gia tri da tim duoc la
385,0. 'H NMR (400 MHz, CD;0D) 7,59 (s, 1H), 7,28-7,45 (m, 1H), 6,99-7,21 (m, 2H),
6,23-6,71 (m, 1H), 4,58 (br. s., 1H), 4,01-4,19 (m, 2H), 2,88-3,03 (m, 1H), 2,23-2,44
(m, 2H), 0,90 (d, J=6,26 Hz, 3H).

X Iy tuwong ty dbi véi cac chit ddng phan khéc clia etyl 2-((diflometoxy)metyl)-
5-(2,4-diflophenyl)-3-metyl-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat  thu

duoc cac chat dong phan khac cia hgp chat néu ¢ d€ muc.

Chét ddng phén 2: MS (ESI) da tinh cho (C1sH17F4N203) [M+H]" 14 385,1, gié tr
da tim duoc 1a 385,0. 'TH NMR (400 MHz, CD;0D) § 7,59 (br. s., 1H), 7,29-7,44 (m,
1H), 7,04-7,19 (m, 2H), 6,24-6,73 (m, 1H), 4,59 (br. s., 1H), 4,10 (br. s., 2H), 2,97 (br.
s., 1H), 2,32 (br. s., 2H), 0,90 (d, J=5,87 Hz, 3H).

Chét ddng phan 3: MS (ESI) da tinh cho (C1sHi7F4N203) [M+H]" 1a 385,1, gid tri
da tim duoc 13 385,0. 'TH NMR (400 MHz, CD3;0D) § 7,57 (br. s., 1H), 7,38 (d, J=5,09
Hz, 1H), 7,12 (d, J=7,43 Hz, 2H), 6,22-6,71 (m, 1H), 4,07-4,32 (m, 3H), 2,40-2,69 (m,
2H), 2,06 (br. s., 1H), 1,04 (d, J=4,30 Hz, 3H).

Chét ddng phan 4: MS (ESI) da tinh cho (C1sH17F4aN203) [M+H]" 12 385,1, gid tri
da tim dugc 13 385,0. 'TH NMR (400 MHz, CD3;0D) § 7,58 (s, 1H), 7,29-7,46 (m, 1H),
7,04-7,20 (m, 2H), 6,25-6,68 (m, 1H), 4,10-4,31 (m, 3H), 2,41-2,69 (m, 2H), 2,07 (br.
s., 1H), 1,05 (d, J=6,65 Hz, 3H).

So dd 4
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Hop chit c6 Cong thirc I (trong d6 theo So dd 4, R 1a -(Ci-4)haloalkyl, R' 1a H
hodc metyl, vong B, n, va mdi R! 1a nhu dugc m6 ta trong Cong thirc I hodc cac phuong
4n thay thé dugc mo ta & day) c6 thé dugc didu ché theo So dd 4 qua qua trinh tao vong
hop chét 4-1 dé tao ra axit 4-2. Sau d6 1a qua trinh tao thanh amit va kht thanh amin.
Qué trinh alkyl hod sau d6 (hodc bao vé cho amin béc hai), sau dé6 1a cacbonyl hod va
dugc xir Iy bang amoniac thu dugc cac amin bac ba (budc b bao vé cudi cing thu dugc

amin bac hai).

Vi du 4-1A va Vi du 4-1B
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(S)-5-(2,4-diflophenyl)-2-((metyl(2,2,2-trifloetyl)amino)metyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit va (R)-5-(2,4-diflophenyl)-2-((metyl(2,2,2-triflo
etyl)amino)metyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Buéc 1: 7-Clo-5-(2,4-diflophenyl)-N-(2,2,2-trifloetyl)-3,4-dihydro-2H-pyrano[2,3-b]

pyridin-2-carboxamit

Thém vao dung dich cia axit 7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-2-carboxylic (chét trung gian 3-2, 0,8 g, 2,5 mmol) va HATU (1,2
g, 3,7 mmol) trong DMF (10 mL). Hon hop nay dugc khudy & 25°C trong 10 pht trong
mdi trudng Na. Sau d6 DIPEA (0,68 g, 4,9 mmol) dugc thém vao, sau d6 1a thém tur tu
2,2, 2-trifloetanamin (0,37 g, 3,7 mmol). Hon hgp ndy dugc khudy & 25°C trong 2 gio.
Han hop duoc db vao H2O (100 mL) va duge chiét tach bang EtOAc (30 mL x 3). Céc
16p hitu co gdp lai dugce tinh ché bang sic ky silicagel [ISCO®: cot SepaFlash 4 g rira
giai bing etyl axetat/ete diu mé tir 0% dén 20%)] dé tao ra san pham. MS (ESI) da tinh
cho (C17His CIFsN202) [M+H]" 1a 407,0, gia tri da tim dugc la 407,0.

Budc 2: N-((7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)

metyl)-2,2,2-trifloetanamin

Z BH3(SCHs),
—_—

Thém vao dung dich cua 7-clo-5-(2,4-diflophenyl)-N-(2,2,2-trifloetyl)-3,4-
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dihydro-2H-pyrano[2,3-b]pyridin-2-carboxamit (0,45 g, 1,1 mmol) va BH3-S(CH3). (44
mmol) trong THF (10 mL). Hon hop nay dugc khudy & 0°C trong 10 pht sau d6 & 45°C
trong 2 gid nita. Hon hop nay dugc dap bang CH30H (40 mL) va dugc cd dic trong
didu kién 4p suit giam. Phin cin dugc tinh ché bang sic ky silicagel [ISCO®: Cot
SepaFlash 4 g dugc rira giai béng etyl axetat/ete dau mo tir 0% dén 20%] dé tao ra san
pham. MS (ESI) di tinh cho (Ci7HisCIFsN20O) [M+H]" 14 392,9, gia tri da tim duoc 12
392.9.

Buéc 3: N-((7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)
metyl)-2,2,2-triflo-N-metyletanamin

F o._N.__Cl F O N €l
N B
TV STV

= NaBH(OAg)s &
_—_—>
F F

Dung dich ctia N-((7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-2-yl)metyl)-2,2,2-trifloetanamin (0,1 g, 0,26 mmol) va CHO (0,016 g, 0,51
mmol) trong DCE (10 mL) duoc khudy & 25°C. NaBH(OAc); (0,11 g, 0,51 mmol) duge
thém vao dung dich, sau d6 13 mot giot AcOH. Hon hop nay dugc khudy & 25°C trong
8 gid. Hon hop nay dwoc dd vao H0 (20 mL), do pH dugc diéu chinh dén ~9 bang cach
thém NaHCO3, va hdn hop nay dugc chiét tich bing EtOAc (20 mL x 3). Cac phan chiét
hitu co gbp lai dugc lam kho béng NazSO4 khan, dugce loc va dugce co dic. Phan cin
dugc tinh ché bang sic ky silicagel [ISCO®: cot SepaFlash 4 g rira giai bang etyl
axetat/ete diu mé tr 0% dén 20%] dé tao ra san pham. MS (ESI) di tinh cho
(C16H19CIFsN,O) [M+H]" 12 407,0, gia tri da tim dugc 1a 407,0.

Buéc 4: Etyl 5-(2,4-diflophenyl)-2-((metyl(2,2,2-trifloetyl)Jamino)metyl)-3,4-dihydro-
2H-pyrano[2,3-b]pyridin-7-carboxylat

Pd(dppf)Cl,
—_—
EtOH

F

Dung dich khudy ctia N-((7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-yl)metyl)-2,2,2-triflo-N-metyletanamin (0,13 g, 0,32 mmol) trong EtOH
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(20 mL) dugc thém Pd(dpp)Clz (0,023 g, 0,032 mmol) va KOAc (0,064 g, 0,64 mmol).
Hon hop dugc gia nhiét dén 60°C va dugc khudy trong 18 gi& trong diéu kién CO
344,738 kPa (50 psi). Hon hop ndy dugc co dic trong didu kién ép sudt giam va dung
dich thu duogc duoc pha lodng v4i nude (20 mL) va chiét tach bang etyl axetat (20mL x
3). Céc 16p hitu co gdp lai dugc lam kho b%mg Na;SO4 khan, dugce loc va dugce ¢6 déac.
Phin cin dugce tinh ché bang TLC diéu ché (silicagel, dugc rira giai bang ete diu mo/
etyl axetat 4:1) dé tao ra san phAm. MS (ESI) da tinh cho (C21H2FsN2O3) [M+H]" la
445,1, gié tri da tim duge 12 445,0. 'TH NMR (400MHz, CDCls) 6 7,56 (s, 1H), 7,24 -
7,11 (m, 1H), 6,99 - 6,79 (m, 2H), 4,36 (q, J=7,0 Hz, 2H), 4,28 (td, J=4,9, 9,8 Hz, 1H),
3,10 (q, J=9,0 Hz, 2H), 3,04 - 2,91 (m, 1H), 2,78 (dd, J=6,7, 13,3 Hz, 1H), 2,49 (s, 3H),
2,16 -2,02 (m, 1H), 1,74 - 1,56 (m, 1H), 1,33 (t, J=7,2 Hz, 3H)

Buéc 5: Etyl (S)-5-(2,4-diflophenyl)-2-((metyl(2,2,2-trifloetyl)amino)metyl)-3,4-
dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat va etyl (R)-5-(2,4-diflophenyl)-2-
((metyl(2,2,2-trifloetyl)amino)metyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-

carboxylat

F 9 F 7 £ i
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Etyl-S—(2,4—diﬂophenyl)-Z-((metyl(Z,2,2-triﬂoetyl)amino)metyl)-3,4-dihydr0-
2H-pyrano[2,3-b]pyridin-7-carboxylat raxemic (100 mg, 0,2 0,28 mmol) dugc phén tich
boi SFC khong dbi ximg (Cot: Chiralpak AD 250x30 mm, 5 um; Pha dong: 20% dén
20% IPA (chira DEA 0,05%) trong COz; Téc dd chay: 60 mL/phit) dé thu dugc hai chét
ddng phan déi anh. MS (ESI) di tinh cho (C21H22FsN2O3) [M+H]" 1a 445,1, gia tri da
tim duoc 12 445,0. MS (ESI) da tinh cho (C21H2FsN2O3) [M+H]" 1a 445, 1, gid tri da tim
duogc 1a 445,0.

Bude 6: (S)-5-(2,4-diﬂ0phenyl)-2-((metyl(Z,2,2-triﬂoetyl)amino)metyl)—3,4-dihydr0-
2H-pyrano[2,3-b]pyridin-7-carboxamit  va (R)-5-(2,4-diflophenyl)-2-((metyl(2,2,2-
triﬂoetyl)amino)metyl)-S,4-dihydr0-2H-pyrano[2,3-b]pyridin—7-carboxamit

-119-



36299

0 °] o)
F. i 0. N F. i e (o) N F F F o N
\I/\T / l OEt \‘/\ITI . > OEt F\‘/\N (0] /N | NH, \*/\T/"“ _ NH,
F N F N NHyMeOH F | N F §
_—
F F F F
F F E

F

Dung dich ciia mdt chat ddng phan d6i anh cua etyl 5-(2,4-diflophenyl)-2-((metyl
(2,2,2-trifloetyl)amino)metyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (40
mg, 0,09 m) trong amoniac (10 M trong MeOH) (40 mL) duoc khudy & 20°C trong 16
gid. Hon hop nay dugc cd dic trong didu kién &p suét giam. Phan can duoc tinh ché
bang TLC didu ché 8 thu duoc mot chit ddng phan db6i anh ciia hop chét néu & dé muc.
MS (ESI) d3 tinh cho (C19H19FsN302) [M+H]" 1a 416,1, gia tri da tim duogcla 416,3.

Xt 1y tuong ty ddi v6i chit ddng phan d6i anh con lai cua etyl 5-(2,4-diflo
phenyl)-2-((metyl(2,2,2-trifloetyl)amino)metyl)-3,4-dihydro-2H-pyrano|[2,3-b]
pyridin-7-carboxylat thu dugc chét ddng phén dbi anh con lai cia hop chit néu & @&
muc. MS (ESI) da tinh cho (C19H19FsN302) [M+H]* 1a 416,1, gia tri da tim dugc la
416,3.

Vi du 4-2A va Vi du 4-2B

(S)-S-(2,4-diﬂophenyl)-2-(((2,2,2-triﬂoetyl)amino)metyl)-3,4-dihydro—2H-pyrano[2,3-
b]pyridin-7-carboxamit va (R)-5-(2,4-diflophenyl)-2-(((2,2,2-trifloetyl)amino)metyl)-
3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Buéec 1: Tert-butyl ((7-clo-5 -(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-
yl)metyl)(2,2,2-trifloetyl)carbamat

F. 0. N Cl
N N F. 0] N Cl
F}F/\H | Z (Boc),0 F}/\t\ll S
F Boc %
F bwmap F
Et;N
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Dung dich khudy ciia N-((7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-yl)metyl)-2,2,2-trifloetanamin (150 mg, 0,38 mmol) trong DCM (10 mL)
duoc thém di-tert-butyl dicacbonat (194 mg, 3,3 mmol), Et3N (820 mg, 3,8 mmol) va
N,N-dimetylpyridin-4-amin (4,7 mg, 0,04 mmol). Sau d6 hdn hop nay duoc khudy &
25°C trong 16 gio. Dung dich dugc c6 ddc trong didu kién 4p suét giam. Phan can dugc
tinh ché bang sic ky silicagel (rira giai bang ete ddu mo/etyl axetat tir 1:0 dén 20:1) dé
thu dugc san pham. MS (ESI) di tinh cho (C22HasCIFsN2O3) [M+H]* 1a 493,12, gi tri
da tim dugc 1a 493.

Budc 2: Etyl 2-(((tert-butoxycacbonyl)(2,2,2-trifloetyl)amino)metyl)-5-(2,4-diflo
phenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat

F}/\ Pd(dppf)Clz Boc
EtOH

Dung dich khudy ciia N-((7-clo-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-yl)metyl)-2,2,2-trifloetanamin (71 mg, 0,14 mmol) trong EtOH (15 mL)
duoc thém Pd(dppf)Clz (10,6 mg, 0,014 mmol) va KOAc (28 mg, 0,29 mmol). Sau d6
dung dich nay dugc gia nhiét dén 60°C va duoc khudy trong 18 gid trong diéu kién CO
344,738 kPa (50 psi). Dung dich dugc cd dic trong diéu kién 4p sudt giam. Dung dich
thu duge duge pha lodng bang nude (20 mL) va dugce chiét tach bang EtOAc (20 mL x
3). Céc 16p hitu co gdp lai dugc lam kho béng NazS04, dugc loc va duoc cd dac trong
didu kién 4p suét giam. Phan cin dugc tinh ché bang TLC diéu ché (silicagel, dugc rira
giai biang ete diu mo:etyl axetat 3:1) dé tao ra san pham. MS (ESI) di tinh cho
(Ca25HasFsN>Os) [M+H]* 1a 531,18, gia tri da tim dugc 1a 531,3.

Bude 3: Tert-butyl ((7-carbamoyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-2-yl)metyl)(2,2,2-trifloetyl)carbamat

Etyl 2-(((tert-butoxycacbonyl)(2,2,2-trifloetyl )Jamino)metyl)-5-(2,4-
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diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxylat (53 mg, 0,1 mmol)
trong NH3/MeOH (10 M, 15 mL) duoc khudy & 25°C trong 16 gid. Hon hop nay duoc
cd dic trong didu kién 4ap sudt giam dé tao ra san pham duoc st dung trong cac budc
tiép theo ma khong cin tinh ché thém. MS (ESI) d4 tinh cho (C23HasFsN3O4) [M+H]" 12
502,17, gia tri da tim duoc 1a 502,2.

Buéc 4: Tert-butyl (S)-((7-carbamoyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-
b]pyridin-2-yl)metyl)(2,2,2-trifloetyl)carbamat va tert-butyl (R)-((7-carbamoyl-5-(2,4-
diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)metyl)(2,2,2-trifloetyl)

carbamat

F 0]
F O N F 0 F o}
l;j zZ ‘ NH, F\i/\N (0] /N F\‘/\N/II" O. /N
F Boc X SFC | NH | N
_ F Boc X F Boc X
F
F F
F
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Tert-butyl((7-carbamoyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]
pyridin-2-yl)metyl)(2,2,2-trifloetyl)carbamat (40 mg, 0,08 mmol) dugc tach bing SFC
(Cot: Chiralpak AS 250x30 mm, 5 um; Pha dong: 10% dén 10% MeOH (chtta DEA
0,05%) trong COy; Téc d chay: 60 mL/phut) dé thu dugc hai chit dong phan ddi anh.
Budc 4: (S)-5-(2,4-diflophenyl)-2-(((2,2,2-trifloetyl)amino)metyl)-3,4-dihydro-2H-
pyrano[2,3-b]pyridin-7-carboxamit va (R)-5-(2,4-diflophenyl)-2-(((2,2,2-triflo
etyl)amino)metyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-7-carboxamit

Mbt chat ddng phan déi anh cua tert-butyl ((7-carbamoyl-5-(2,4-diflophenyl)-
3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)metyl)(2,2,2-trifloetyl)carbamat (20 mg,
0,04 mmol) dugc khudy trong DCM (3 mL) va TFA (0,5 mL) ¢ 25°C trong 1 gio. Hon
hop phan ng dugc co6 dic trong diéu kién 4p suét giam dé thu dwgc mot chét ddng phan
dbi anh cua hop chét néu & dé muc. MS (ESI) dd tinh cho (CisHi17FsN302) [M+H]" 1a
402,1, gid tri da tim duoc la 402,1.

Xt 1y tuong ty ddi voi chit dong phan ddi anh con lai ciia tert-butyl ((7-
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carbamoyl-5-(2,4-diflophenyl)-3,4-dihydro-2H-pyrano[2,3-b]pyridin-2-yl)metyl)
(2,2,2-trifloetyl)carbamat thu dugc chét ddng phan d6i anh con lai cia hop chét néu &
d& muc. MS (ESI) dé tinh cho (C1sHi7FsN302) [M+H]* 12 402,1, két qua thyc t€ 12 402,1.

Vidu 5A va 5B

(5S,8R)-4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-carboxamit va
(5R,88)-4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-carboxamit
Bude 1: 3-(Trimetylsilyl)pyridin-2-ol
iPr,NH
@\ BuLi ‘ N TMS
NZ Son  TMSCI NZ oH

Dung dich diisopropylamin (31,0 mL, 218 mmol) trong THF (200 mL) duoc
thém n-butyllithi (95 mL, 238 mmol) ¢ -78°C. Sau khi khudy trong 1 gio, dung dich
pyridin-2-ol (9 g, 95 mmol) trong THF (100 mL) dugc thém vao ¢ -78°C. Hdn hop nay
dugc 1am 4m tir tir dén 0°C hon 1 gid. Clotrimetylsilan (13,20 mL, 104 mmol) dugc
thém vao hdn hop nay & 0°C. Hon hop tao thanh duoc lam 4m tir tir dén 25°C trong hon
14 gid. Phan tmg dugc dap bing H>0 (300 mL) va dugec chiét téch bang EtOAc (3 x 100
mL). Céc 16p hitu co gdp lai dugc rira bing nude mudi (50 mL), duge 1am khod bang
NaSOj4 khan, duoc loc va duge cd dac. Phin ciin duoc tinh ché bang sic ky silicagel
(ISCO®; Cot SepaFlash® 40 g, dugc rira giai bing etyl axetat/ete du mo tir 0 dén 30%)
dé tao ra san phdm. MS (ESI) da tinh cho (CsH1aNOSi) [M+H]" 1a 168,1, gié tri da tim
duoc 13 168,0. 'TH NMR (400MHz, CDCl3) § 12,07 (br. s., 1H), 7,54 (dd, J = 1,8, 6,5
Hz, 1H), 7,33 (dd, ] = 2,0, 6,3 Hz, 1H), 6,23 (t, ] = 6,5 Hz, 1H), 0,28 (s, 9H).

Buéc 2: 3-(Trimetylsilyl)pyridin-2-yl triflometansulfonat

™S 1r0 ~ TS
l — |

— 7

N” “OH N~ oTf
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Dung dich 3-(trimetylsilyl)pyridin-2-ol (13 g, 78 mmol) trong pyridin (100 mL)
dugc thém triflometansulfonic anhydrit (16 mL, 95 mmol) ¢ 0°C trong mdi truong N
hon 20 phit. Hdn hop nay dugc 1am 4m tir tir dén 25°C va dugc khudy thém 14 gid nita.
Hon hgp phan tng dugc cb dac trong diéu kién 4p suét giam va phan cin duoc tinh ché
bang sic ky silicagel (ISCO®; Cot SepaFlash® 120 g, duoc rira giai bang etyl axetat/ete
diu mé tr 0 dén 10%) dé tao ra san phim. MS (ESI) di tinh cho (CoHisF3NO3SSi)
[M+H]" 14 300,0, gia tri d tim duoc 14 300,0. "TH NMR (400MHz, CDCl;) 6 8,33 (dd, J
=2.0,4,7Hz, 1H), 7,92 (dd, ] = 1,6, 7,0 Hz, 1H), 7,31 (dd, ] = 5,1, 7,0 Hz, 1H), 0,38 (s,
9H).

Budc 3: 5,8-Dihydro-5,8-epoxyquinolin

™S .

Dung dich furan (1,21 mL, 16,74 mmol) va xesi florua (1,015 g, 6,68 mmol)
trong axetonitril (10 mL) dugc thém 3-(trimetylsilyl)pyridin-2-yl triflometansulfonat
(1g, 3,34 mmol) trong axetonitril (10 mL) tix tr & 0°C. Hon hop nay duge khudy & 28°C
trong 15 gid. Hon hop nay duge cd dic. Nude (20 mL) duge thém vao va hdn hop nay
duge chiét tach bang etyl axetat (3 x 20 mL). Céac 16p hitu co gop lai duge rira bang
nude mudi (20 mL), dugc lam kho béng NaySO4 khan, duoc loc va duogc co dic. Phén
cin dugc tinh ché bing sic ky silicagel (ISCO®; Cot SepaFlash® 12 g, dugc rira giai
bang metyltetrabutylete/ete diu mé tr 0 dén 40%) dé tao ra san pham. 'H NMR
(400MHz, CDCl3)$ 8,03 (d, J = 5,1 Hz, 1H), 7,42 (d, J = 7,0 Hz, 1H), 7,19 - 7,07 (m,
2H), 6,90 - 6,79 (m, 1H), 5,78 (s, 1H), 5,61 (s, 1H).

Budc 4: 5,6,7,8-Tetrahydro-5,8-epoxyquinolin

SO
N N
Dung dich 5,8-dihydro-5,8-epoxyquinolin (500 mg, 3,44 mmol) trong EtOH (14
mL) dugc thém hydrazin hydrat (0,683 mL, 13,78 mmol) trong moi trudng Oz 68,948
kPa (10 Psi). Hon hgp nay dugc khudy & 30°C trong 15 gid. Hon hop nay dugc cd dic.
Phin cin duoc tinh ché bang séc ky silicagel (ISCO®; Cot SepaFlash® 12 g, dugc rira
giai bang etyl axetat/ete diu mé tir 0 dén 30%) dé tao ra san pham. "H NMR (400MHz,
CDCLs) & 8,32 - 8,23 (m, 1H), 7,49 (d, J = 6,8 Hz, 1H), 7,05 (dd, J = 5,1, 7,4 Hz, 1H),
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5,50 - 5,34 (m, 2H), 2,17 - 2,08 (m, 2H), 1,56 - 1,37 (m, 2H).

Budc 5: 5,6,7,8-Tetrahydro-5,8-epoxyquinolin 1-oxit

X m-CPBA ‘ S
l B — Z
~ N

(0]

Dung dich 5,6,7,8-tetrahydro-5,8-epoxyquinolin (200 mg, 1,359 mmol) trong
DCM (2 mL) dugc thém m-CPBA (630 mg, 3,10 mmol). Hn hop nay dugc khudy &
25°C trong 15 gio. Hon hop nay dugc dép bang dung dich nuéc NaSOs3 bdo hoa va
duoc chiét tach bang DCM (3 x 10 mL). C4c 16p hiru co gdp lai dugce ria bing nudc
mudi (10 mL), dugc lam kho b%mg NaxSO4 khan, duoc loc va dugce cd dac. Phan cin
duoc tinh ché bing sic ky silicagel (ISCO®; Cot SepaFlash® 20 g, dugc rira giai bang
DCM/MeOH tr 0% dén 5%) dé tao ra san pham. '"H NMR (400MHz, CDCls) & 7,99 (d,
J=5,7Hz, 1H), 7,18 - 7,04 (m, 2H), 5,85 (br. s., 1H), 5,50 (br. s., 1H), 2,19 (d, J = 7,9
Hz, 2H), 1,67 (t, ] = 8,7 Hz, 1H), 1,51 - 1,40 (m, 1H).

Buéc 6: 4-Clo-5,6,7,8-tetrahydro-5,8-epoxyquinolin

X
| POCI,
Pz _— X
N Licl |
o
o N

Hn hop cua 5,6,7,8-tetrahydro-5,8-epoxyquinolin 1-oxit (230 mg, 1,410 mmol)
va lithi clorua (72 mg, 1,698 mmol) trong axetonitril (6 mL) duoc thém phosphoryl
triclorua (1,08 g, 7,04 mmol) & 25°C. Hon hop tao thanh duge khudy & 100°C trong 2
gi¢. Sau khi lam ngudi xubng nhiét o phong, hdn hop phéan tmg dugc d6 vao 50 g da
va dugc bazo hoa bang NaHCO; ran dén d6 pH ~8. Hon hop nay dugc chiét tach bang
EtOAC (3 x 20 mL). Céc 16p hitu co két hop dugc rira bang nuéce mudi (10 mL), lam
kho béng NazSO4 khan, loc va cd dac trong diéu kién ap suét giam. Phan cin dugc tinh
ché bang TLC diéu ché (silicagel, dugc rira giai bing etyl axetat/ete ddu mo 4:1) dé tao
ra san phdm. MS (ESI) da tinh cho (CoHyCINO) [M+H]" 1a 182,0, gié tri da tim dugc la
181,8. '"H NMR (400MHz, CDCls) 8 8,15 (d, J = 5,5 Hz, 1H), 7,02 (d, J = 5,5 Hz, 1H),
5,56 (d, J =3,5Hz, 1H), 5,38 (d, J =3,9 Hz, 1H), 2,14 (dd, ] = 2,7, 9,8 Hz, 2H), 1,47
(d, J=9,0 Hz, 2H).

Buéc 7: 4-Clo-5,6,7,8-tetrahydro-5,8-epoxyquinolin 1-oxit

-125-



Hdn hop cta 4-clo-5,6,7,8-tetrahydro-5,8-epoxyquinolin (150 mg, 0,826 mmol)
va mCPBA (335 mg, 1,652 mmol) trong DCM (5 mL) duoc khudy & 40°C trong 14 gio.
Hon hop phan (mg duogc dip bang dung dich nuéc NazSO3 bdo hoa (20 mL) va dugc
chiét tach bing DCM (3 x 15 mL). Céc pha hitu co gdp lai dugc rira bing nudc mudi
(10 mL), dugc lam kho béng NazS04 khan, dugc loc va dugc cd dic trong diéu kién ap
sudt giam. Phan cin dugc tinh ché bang TLC diéu ché (silicagel, dugc rira giai bang
DCM/MeOH 10:1) dé tao ra san pham. MS (ESI) da tinh cho (CoHyCINO,) [M+H]" 14
198,0, gia tri d4 tim duoc 1a 197,8. '"H NMR (400MHz, CDCl3) 8 7,88 (d, J = 6,8 Hz,
1H), 7,05 (d, T = 6,8 Hz, 1H), 5,83 (d, J = 3,5 Hz, 1H), 5,57 (d, ] = 3,5 Hz, 1H), 2,28 -
2,14 (m, 2H), 1,66 (t, J = 8,7 Hz, 1H), 1,57 - 1,43 (m, 1H).

Budc 8: 4-Clo-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-carbonitril

Cl o cl
TMSCN
1 o PN J\C — X
P ! |
N | NG N7

Hbn hop cla 4-clo-5,6,7,8-tetrahydro-5,8-epoxyquinolin 1-oxit (44 mg, 0,223
mmol) va trimetylsilancarbonitril (66 mg, 0,665 mmol) trong CHCI3 (2 mL) duoc thém
dimetylcarbamic clorua (72 mg, 0,670 mmol) & 25°C. Hon hop tao thanh duge khudy &
60°C trong 14 gio. Hon hop nay dugc c¢d dic va duge tinh ché bang TLC diéu ché
(silicagel, dugc rira giai bing ete ddu mo/etyl axetat 4:1) dé tao ra san phdm. MS (ESI)
da tinh cho (C1oHsCIN,O) [M+H]" 1a 207,0, gia tri dd tim duogc 1a 206,8. '"H NMR
(400MHz, CDCl3)3 7,42 (s, 1H), 5,55 (d, ] = 4,3 Hz, 1H), 5,38 (d, ] =3.9 Hz, 1H), 2,16
(dd, J=3,1, 10,6 Hz, 2H), 1,53 - 1,36 (m, 2H).

Buéc 9: 4-(2,4-Diflophenyl)-5,6,7,8-tetrahydro-5, 8-epoxyquinolin-2-carbonitril
HO.__OH
N._CN B ¢
m @F Pd(dtbpf)Cl,
X + E——
K3PO,
Cl
F

Hén hop cua 4-clo-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-carbonitril (80 mg,
0,387 mmol), axit (2,4-diflophenyl)boronic (183 mg, 1,162 mmol), K3PO4 (250 mg,
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1,178 mmol), va PdCly(dtbpf) (40 mg, 0,061 mmol) trong THF (4 mL) dugc loai khi va
dugc db dly lai v6i N2 (ba 1an). Hn hop nay dugc gia nhiét dén 85°C trong 2,5 gio.
Sau khi 1am ngudi xudng nhiét do phong, hdn hgp phan tng duge pha lodng véi nude
(10 mL) va dugc chiét tich bang EtOAc (3 x 10 mL). C4c pha hitu co gdp lai duge rira
b:?mg nude mubi (5 mL), dugc lam kho béng NazSO4 khan, dugc loc va duge c¢o6 dac
trong diéu kién ap suit giam. Phén cin duoc tinh ché bang TLC didu ché (silicagel, dugc
rira giai bang etyl axetat/ete diu mo 1:4) dé tao ra san pham. MS (ESI) da tinh cho
(C16H11F2N20) [M+H]* 14 285,1, gia tri dd tim dugc 1a 284,9. 'H NMR (400MHz,
CDCly) & 7,53 (s, 1H), 7,39 - 7,29 (m, 1H), 7,12 - 6,96 (m, 2H), 5,47 - 5,37 (m, 2H),
2,23 (d, J = 8,2 Hz, 2H), 1,63 (d, J = 11,7 Hz, 2H).

Budce 10: (5S,8R)-4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-
carbonitril va (5R,8S)-4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-

carbonitril

4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-carbonitril raxemic
(90 mg, 0,317 mmol) dugc phan tich boéi SFC khong d6i xang (Cot: Chiralpak AD
250x30mm, Sum; Pha dong: 20% dén 100% EtOH (chita DEA 0,05%) trong COa; Tdc
d5 chay: 65 mL/phut) dé tao ra hai chit dong phan dbi anh.

Bude 11: (5S,8R)-4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-
carboxamit va (5R,8S)-4-(2,4-diflophenyl)-5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-

N CN N CN
@ ]
1 51
Ho0,
F Fo—
¢ e
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Dung dich ctia mot chit ddng phan dbi anh ctia 4-(2,4-diflophenyl)-5,6,7,8-

carboxamit

tetrahydro-5,8-epoxyquinolin-2-carbonitril (40 mg, 0,141 mmol) trong DMSO (2 mL)
duogc thém hydro peroxit (65 mg, 0,573 mmol) va K2CO;3 (10 mg, 0,072 mmol) ¢ 25°C.
Hon hop tao thanh dugc khudy & 25°C trong 2 gid. Phan ung dugc dap bang dung dich
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nuée Na;SOs3 bdo hoa (0,2 mL) va hdn hop nay duge tinh ché truc tiép bang HPLC diéu
ché (Cot: Waters Xbridge Prep OBD C18 150x30 mm, 5 um; Pha dong: 24% dén 54%
nuée (chira amoni hydroxit 0,05% thé tich/thé tich)-ACN; Téc d¢ chay: 25 mL/phut) dé
thu duge mot chit ddng phéan dbi anh ctia hop chét néu & dé muc. MS (ESI) d4 tinh cho
(C1sH13sFaN20,) [M+H]" 14 303,1, gia tri dd tim duge 1a 303,1. '"H NMR (400MHz,
CDCl) 8 8,08 (s, 1H), 7,79 (br. s., 1H), 7,50 - 7,37 (m, 1H), 7,13 - 6,93 (m, 2H), 5,63
(br. s., 1H), 5,42 (br. s., 2H), 2,31 - 2,20 (m, 2H), 1,66 (d, J = 7,0 Hz, 2H).

X Iy tuong ty dbi voi chit dong phan ddi anh con lai cta 4-(2,4-diflophenyl)-
5,6,7,8-tetrahydro-5,8-epoxyquinolin-2-carbonitril thu dugc chét ddng phan d6i anh con
lai ctia hop chét néu & dé muc. MS (ESI) d4 tinh cho (C16H1sFaN202) [M+H]* 14 303, 1,
gia tri d tim dugc 1a 303,1. 'H NMR (400 MHz, CDCls) § 8,08 (s, 1H), 7,79 (br. s.,
1H), 7,51 - 7,37 (m, 1H), 7,15 - 6,93 (m, 2H), 5,61 (br. s., 1H), 5,41 (d, J=3,9 Hz, 2H),
2,30 - 2,19 (m, 3H), 1,66 (d, J=7,0 Hz, 2H).

Thir nghiém sinh hoc

Cong dung cia hgp chét theo sang ché lam chit wc ché hoat tinh ctia thu thé
glutamat huéng chuyén hod, cu thé 13 hoat tinh cia mGluR2, ¢6 thé duogc ching minh
bdi phuong phép da biét trong linh vuc k¥ thuat va duge mo ta nhu sau. Cac hang s6 tc
ché (ICs0; ndng do ctia hop chit cin c6 dé tao ra hoat tinh 50% so véi hoat tinh ti da)
duoc x4c dinh nhu sau. Hop chit theo sang ché dugc thir nghiém trong thit nghiém dua
trén dau doc dia chup anh laze phat huynh quang. Thir nghiém nay 1a thtt nghiém chirc
ning thong thudng nhim didu khién sw ¢ dinh Ca>* & & bao toan phan biéu hién thy
thé tai td hop két hop véi protein G khong phén biét (promiscuous G-protein). Té bao
CHO (budng trimg chudt déng Trung Qudc) dhfr- biéu hién 6n dinh mGluR2 va Gal6
ctia ngudi tai t6 hop da nap Fluo-4 AM (Invitrogen, Carlsbad California, My) duge xi
Iy bang nhiéu ndng do khéc nhau cua mdi hop chét duge thir nghiém theo sang ché va
dap tmg Ca*" dugc giam sat trén thiét bi FLIPR384 (Molecular Devices, Sunnydale
California, M¥). Hoat tinh tdi da cua chit chu van dugc do khi c6 mit glutamat 2500
nM va su e ché do khoang ndng dd ctia hop chét 13 dt dé e ché tdi thiéu va tdi da dbi
v6i dap tng phu thudc vao glutamat duge gidm sat qua thoi gian. Déap ing canxi ti da
& mdi néng dd caa hop chit cho chét cht van hoic chit d6i van dugc lap biéu dd dudi
dang dap ung liéu va cac duomg cong duge khdp biéu d6 bing phwong trinh logistic bbn

tham sd, cho két qua ICso va hé s6 Hill bang cach st dung phan mém khép duong cong
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phi tuyén tinh lip ADA (Merck & Co., Inc.). Dir liéu trong bang sau day néu hoat tinh

ctia mdi hop chit trong viéc e ché hoat tinh cia mGluR2 phu thude vao glutamat trong

thir nghiém té bao nay.

Vidu | Giétri IC50 (nM) Vidy | Giétri IC50 (nM)

1-1 277 2-9B 114
1-2A 376 2-9C 11
1-2B 21 2-9D 57
1-3A 65 3-1A 7
1-3B 12 3-1B 19
1-4A >3000 3-2A 18
1-4B 1765 3-2B 86
1-5A >3000 3-3A 536
1-5B 326 3-3B 2519
1-6A >3000 3-4A 274
1-6B 1801 3-4B 1491
1-7TA >3000 3-5A 26
1-7B 172 3-5B 27
2-1A 38 3-6A 52
2-1B 179 3-6B 10
2-2A 195 3-7TA 18
2-2B 15 3-7B 90
2-2C 35 3-8A 12
2-2D 81 3-8B 24
2-3A 20 3-9A 7
2-3B 32 3-9B 19
2-4A 20 3-9C 15
2-4B 69 3-9D 9

2-5 6 4-1A 25
2-6A 10 4-1B 74
2-6B 26 4-2A 21

2-7 25 4-2B 28
2-8A 8 5-1A 159
2-8B 14 5-1B 500
2-9A 18

Mic du sang ché dd dwgc mo ta va minh hoa ¢6 tham chiéu dén cac phuong 4n
cu thé nhét dinh cta sang ché, ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét s&
hiéu duoc ring ¢6 thé thye hién nhidu phuong 4n diéu chinh, thay ddi, cai bién, thay thé,
x04 b0, hodc bd sung khac nhau dbi v6i cac quy trinh va quy udc ma khong léch khoi

pham vi cua sang ché. Béi vy, sdng ché dugc du kién 1a duogc xac dinh bdi pham vi cua
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cac yéu ciu bao hd sau ddy va cac yéu cau bao ho nay duogc dién giai theo nghia rdng

nhét c6 thé.
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YEU CAU BAO HQ

1. Hop chét c6 Cong thirc I:

(R")

n

@

hoic chit ddng phan l4p thé ctia hop chit nay, hodc mudi duoc dung clia hop chét

hodc chit déng phéan lap thé nay, trong d6:

vong A 14 gbc dugc chon tir:

2A
o
I 0] 0]
R3
R3A 9 9 M Vé’ b

trong do:

R? duoc chon tir H, xyclopropyl, -(C1-Cs)alkyl, -(C1-Cs)alkyl-OH, -(Ci-Ca)alkyl-
OCH3, -(Ci1-Ca)haloalkyl, -(Ci-Cs)alkyl-O-(C1-Ca)haloalkyl, -CH(CHs),,-CH2-O-(Ci-
Ca)haloalkyl, -CH(CH3)-O-(C1-Cs)haloalkyl, -CH>-NH-(Ci-Cs)haloalkyl, va —CHa-
N(CH3)-(C1-Cs)haloalkyl,

R2?A dugce chon tir H va metyl;
R3 dugc chon tir H va metyl;
R34 dugc chon tir H va metyl;

vong B 1a gbc dugc chon tr nhém bao gdbm phenyl, heteroaryl, -(Cs-Ce)
xycloalkyl, va -(Cs-C¢) xycloalkenyl;

nlao, 1, 2, hodc 3, véi diéu kién 12 gia tri ctia n khong vuot qua sb luong tbi da

ctia nguyén tu hydro cé thé thé dugc trén vong B; va

mdi R' (khi c6 mat) doc lap dugc chon tr nhém bao gom
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halogen, -CN, -OH, -(Ci-Cs) alkyl, -O-(C1-Cs) alkyl, -(C1-Cs) haloalkyl, -O-(Ci-Cs)
haloalkyl, xyclopropyl, xyclobutyl, -NHa, -NH(C1-Ce)alkyl, -N(Cs-
Csalkyl)z, -C(0)O(C1-Cs) alkyl, va phenyl.

2. Hop chét theo diém 1, hoic mudi duge dung cua hop chét nay, trong dé vong A
1a gbc:

RZA

r2—\-C | %

R3
R3A

b

va Céng thic (I) c6 dang cong thire (IA):

(IA).

3. Hop chét theo diém 2, hodc mubi dugc dung cua hop chét nay, trong do:

R? dugc chon tir H, xyclopropyl, -CHs, -CH(CH3)2, -CH2-OH, -CH>-OCH3,
-CHyF, -CHF,, -CF3, -CH,CH)F, -CH,CHF,, -CH2CF3, -CH,-O-CH)F, -CHa-O-CHF>,
-CH(CH3)-O-CHpF, -CH(CH3)-O-CHF2, -CH»-NH-CH:CF3;, va —CHz-N(CHs)-
CH,CFs;

R?A dugc chon tir H va metyl;
R3 duoc chon tir H va metyl; va
R34 duge chon tir H va metyl.
4. Hop chat theo diém 2, hodc mudi duge dung cua hop chit nay, trong do:
R? va R? déu 1a metyl; va
R3 va R déu 1a H.
5. Hop chat theo diém 1, hodc mubi duoc dung clia hop chét nay, trong d6 vong A

la gbc:
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3

va Coéng thirc (I) c6 dang cong thire (IB):

(IB).

6. Hop chét theo didm 1, hoac mubi dugc dung cta hop chét nay, trong d6 vong A

va Cong thirc (I) c6 dang cong thirc (IC):

1a gbc:

b

(IC).

7. Hop chét theo didm 1, hodc mudi duoc dung cia hop chét nay, trong d6 vong A

1a goc:
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3

va Cong thirc (I) c6 dang cong thirc (ID):

(R")

n

(ID).

8. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 7, hodc mudi dugc dung
ctia hop chét nay, trong d6:

vong B 13 gbc duge chon tir nhém bao gdm phenyl, xyclopentyl, xyclohexyl,
pyridinyl, pyrimidinyl, pyrazolyl, thienyl, thiazolyl, thiadiazolyl, isoxazolyl,
oxadiazolyl va oxazolyl;

n 120, 1, 2, hoic 3, véi didu kién 1a gid tri cua n khong vuot qué s6 luong t6i da
cia nguyén t hydro cé thé thé duoc trén vong B; va

mdi R' (khi c6 miat) doc 1dp duge chon tr nhém bao g6m
halogen, -CN, -OH, -(Ci-Ce) alkyl, -O-(Ci1-Cs) alkyl, -(Ci-Cs) haloalkyl, -O-(C1-Ce)
haloalkyl, xyclopropyl, xyclobutyl, -NHa, -NH(Ci-Ce)alkyl, -N(Ci-
Cealkyl),, -C(0)O(C1-Cs) alkyl, va phenyl.
9. Hop chéit theo diém bat ky trong sb cac diém tir 1 dén 7, hodc mudi duge dung
ctia hop chét ndy, trong do:

vong B 12 gbc dugc chon tir nhom bao gbm: phenyl, pyrazolyl, pyridinyl, thienyl,
isoxazolyl, oxadiazolyl va oxazolyl;

nla0, 1, hodc 2; va

mdi R! (khi c6 mit) doc 1ap dugc chon tir nhém bao gém flo, clo, -CHs, va
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-CHCF,.

10.  Hop chét theo diém 1, trong d6 hop chat nay c6 Cong thuc (IA-1):

F

(IA-1),

hoic chit ddng phén 1ap thé cta hop chét nay hoac mudi duoc dung ctia hop chat

hoic chét ddng phén 1ap thé nay, trong do:

R? duoc chon tir H, xyclopropyl, -CHs, -CH(CH3),, -CH2-OH, -CH»-OCHs, -
CH,F, -CHF,, -CF3, -CH,CH,F, -CH,CHF», -CH2CF3, -CH,-O-CHoF, -CH,-O-CHF>, -
CH(CHj3)-O-CH,F, -CH(CH3)-O-CHF,, -CH>-NH-CH2CF3, va —~CHa-N(CHs)-CHaCFs;

R2A duoc chon tr H va CHs;
R? dugc chon tir H va CH3; va
R3A dugc chon tir H va CHs.

11.  Hop chét theo diém 1, hodc mubi duoc dung ctia hop chét nay, trong d6 hop chét

nay dugc chon tir nhém bao gdm:
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NH,

TN _/

s
T

=z
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12.  Hop chét theo diém 1, trong d6 hop chét nay c6 céu trac:

13.

trong d6 hop chét niy c6 dang mudi duge dung.

14.  Hop chét theo diém 1, trong d6 hop chét nay cé cu truc:

15.  Hop chét theo diém 1, trong d6 hop chét nay co cau trac:
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trong d6 hop chat ndy c6 dang mudi dugc dung.

16.  Hop chét theo diém 1, trong d6 hop chét nay c6 ciu tric:

17.

trong d6 hop chét niy c6 dang mudi duge dung.

18.  Hop chit theo diém 1, trong d6 hop chat nay c6 cAu tric:
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trong do hop chét nay co dang mudi dugc dung.

20.  Hop chét theo diém 1, trong d6 hop chat nay c6 ciu truc:

21.

trong d6 hop chit ndy c6 dang mudi duogc dung.

22.  Hop chét theo diém 1, trong d6 hop chét nay c6 ciu tric:
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F

23.  Hop chit theo diém 1, trong d6 hop chét nay c6 céu tric:

F
trong d6 hop chét nay c6 dang mudi dugc dung.

24.  Hop chét theo diém 1, trong d6 hop chat nay c6 cau tric:

F

25.  Hop chét theo diém 1, trong d6 hop chat niy c6 cau tric:
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trong d6 hop chét nay cé dang mudi duge dung.

26.  Duoc phim chita hgp chét theo diém bat ky trong sb cac diém tir 1 dén 12, 14,
16, 18, 20, 22, hoac 24, hoac mubi dugc dung cda hop chét nay, va chét mang dugc

dung.

27. T hop chira hop chit theo diém bét ky trong s6 cac diém tir 1 dén 12, 14, 16, 18,
20, 22, hoac 24, hodc mubi hodc solvat duge dung cia hop chét nay va mdt, hai, ba hodc

nhiéu hon ba chét diéu tri khac.

28. Tb hop chia hop chét theo diém bat ky trong sb cac diém tir 1 dén 12, 14, 16, 18,

20, 22, hodc 24, hodc mubi hodc solvat duge dung ctia hop chét nay va donepezil.

-145-





