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Linh vue ky thuét dwoc dé cap

Sang ché @ cap dén hop chit di vong c6 hoat tinh trc ché inositol
hexakisphosphat kinaza (Inositol hexakisphosphat kinaza) (trong ban mo t4 nay doi khi
duoc viét tat 1a “IP6K™) va dugc cho 1a hitu ich lam tac nhan diéu tri hodc phong ngtra cic

bénh nhu suy tim, dai thao dudng va twong tu.
Tinh trang k§ thuit ciia sang ché

[P6K 14 phén tir tham gia vao nhiéu tin hiéu ndi bao bang cach tao ra inositol
pyrophosphat (tai liéu phi patent 1, 2). Inositol pyrophosphat la phén ti thdp c6 ning
lugng cao va viée san sinh chiing dugc biét 1a qua trung gian béi hai loai enzym. Hai loai
ndy 1a IP6K c¢6 hoat tinh kinaza 5 (tai liéu phi patent 3-5) va diphosphoinositol
pentakisphosphat kinaza cé hoat tinh kinaza 1 (PPIP5K (tai liéu phi patent 6-8)).

Hoat tinh kinaza 5 cta IP6K san sinh 5-PP-InsP4 tir myo-inositol (1,3,4,5,6)-
pentakisphosphat (InsPs), 5-PP-InsPs tir InsPs (5-InsP7 (tai li€u phi patent 9), sau déay
duoc goi 1a IP7), va 1,5-PP2-InsP4 (InsPg) tr 1-PP-InsPs. Trong s6 nay, IP7 14 inositol
pyrophosphat dwoc nghién ciru nhidu nhét duge san sinh bdi IP6K va kiém soét nhidu
phan tng hoa hoc bang cach lién két truc tiép véi protein muc tiéu hogc thong qua co ché
pyrophosphoryl héa (chuyén axit B-phosphoric ctia gbc axit pyrophosphoric ctia IP7
thanh gdc serin phosphoryl héa cia protein muc tiéu) (tai liéu phi patent 10). IP7 do
SPPIP5K san sinh 14 1-InsP7, hiu nhu tit ca cac phén cua IP7 & dong vat cé vu déu dugc

coi 12 5-InsP7 ddng phan 5 (tai liéu phi patent 3, 11).
Céc dong vat ¢6 va c6 3 phan nhém IP6K 1a IP6K 1, IP6K2, va IP6K3 (tai lidu

phi patent 1), va cac nghién ciru gan ddy st dung chudt tach gen da & xuét vai tro sinh ly
cta timg phan t&r va kha nang lam dich phat minh thudc. Chudt tach gen IP6K1 c6 tin
hiéu Akt ting & gan, m& va co, va viéc cai thién kha ning dung nap glucoza, thic dﬁy do
nhay insulin va ting luong co da dugc xac nhan trong diéu kién nap chét béo cao (tai liéu
phi patent 12). Mat khac, IP7 do IP6K2 san sinh d4 dugc bdo cdo 1a ¢6 céc vai tro nhu
phén tir trung gian chinh trong su di tra t€ bao ung thu va di can khdi u, va da dugc xac
nhén ring su xAm nhap t& bao va di can bi Grc ché do thiéu IP6K2 trong té bao ung thu (tai
liéu phi patent 13). Ngoai ra, IP6K2 da duoc x4c nhan 1a c6 hoat tinh thic ddy sur chét té
bao do san sinh IP7, va su lién quan dén cac bénh thodi hoa than kinh nhu xo cimg teo co
mot bén va tuong ty da dugc chi ra (tai liéu phi patent 14). [P6K3 1a phan ttr duoc biéu
hién cao trong co. D3 x4c nhén riang sy biéu hién gen ctia nd duge gy ra béi tinh trang
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nhin 4n va bénh tiéu duong, chudt tach gen thé hién ndng do glucoza trong méu thip va
ndng d6 insulin trong méu thip, cho thdy su dung nap glucoza dugc thuc déy va do nhay

insulin dugc thuc ddy, va c6 tudi tho cao (tai liéu phi patent 15).
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Sang ché nham d& xuét hop chét di vong c6 hoat tinh {rc ché IP6K va dugce cho 1a
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hitu ich 1am tdc nhan diéu tri hoic phong ngira bénh nhu suy tim, dai thdo dudng va

tuong tu.
Cach thuc giai quyét van dé

Céc tac gid sang ché da phat hién ra rang hop chat sau ddy c6 cong thirc (I) hodc
mudi cia n6 (ddi khi trong ban md ta nay duge goi 1a hop chét (I)) ¢6 hoat tinh trc ché

IP6K, va da tién hanh c4c nghién ctru tiép theo, tir d6 hoan thanh séng ché.
Theo d6, sang ché 12 nhu dwoc mo t& dudi day.
[1] Hop chét c6 cong thirc:
N N

= OH

trong do:

vong A 1a vong thom tuy y dugc thé;

X 1a CH hodac N

hoac mudi cta né.

[2] Hop chét theo muc [1] néu trén, trong d6 vong A la vong hydrocarbon thom Ce-14

hoac di vong thom ¢0 tur 5 dén 14 canh, mdi trong sd chung tiy y duge thé bang 1 dén 3
phén tir thé dugc chon tir:

(a) nguyén tir halogen,

(b) nhém xyano,

(¢) nhém carbamoyl,

(d) nhom tuy y duge halogen hoa Ci.6 alkyl,
(e) nhém Ci6 alkoxy,

(f) nhém Cs.10 cycloalkyl, va

(g) nhém Cr.16 aralkyloxy,
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hodc mudi cia né.
[3] Axit 4-((3,5-diclopyridin-2-yl)oxy)-2’-ox0-1",2’-dihydrospiro[xyclohexan-1,3’-indol]-
5-carboxylic hodc mudi ctia no.
[4] Axit 4-((3,5-diclopyridin-2-y1)oxy)-2’-ox0-1",2’-dihydrospiro[xyclohexan-1,3’-
pyrolo[3,2-b]pyridine]-5’-carboxylic hodc mudi ctia né.
[5] Axit 2°-0x0-4-(2,4,6-triclophenoxy)-1",2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic hodc mudi ctia no.
[6] Axit 4-(2,4-diclophenoxy)-2’-0x0-1",2’-dihydrospiro[xyclohexan-1,3’-indol]-5-
carboxylic hodc mudi ctia no.
[7] Axit 4-((3-clo-5-(trifluorometyl)pyridin-2-yl)oxy)-2’-oxo-1",2’-dihydrospiro
[xyclohexan-1,3’-indol]-5’-carboxylic hodc mubi ctia no.
[8] Axit 4-(4-clo-2-metoxyphenoxy)-2’-oxo-1",2°-dihydrospiro[xyclohexan-1,3’-indol]-
5’-carboxylic hodc mudi ciia n6.
[9] Axit 4-((5-clo-3-flopyridin-2-yl)oxy)-2’-0x0-1°,2°-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylic hodc mubi ctia no.
[10] Axit 4-(2,4-diclophenoxy)-2’-oxo0-1°,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-
b]pyridin]-5’-carboxylic hodc mubi ctia no.
[11] Axit 4-((3-clo-53-(triflometyl)pyridin-2-yl)oxy)-2’-oxo-1’,2°-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylic hodc mubi ctia no.
[12] Thudc chira hop chét theo muc [1] néu trén hodc mudi cta no.
[13] Thubc theo muc [12] néu trén, ma 1a chit (rc ché ma 1a chit wc ché inositol
hexakisphosphat kinaza (IP6K).
[14] Thubc theo muyc [12] néu trén, ma 14 tdc nhin phong ngira hodc diéu tri bénh duoc
chon tir bénh suy tim va dai thdo duong.
[15] Hop chét theo muc [1] néu trén hodc mudi cta nd dé st dung trong phong ngira hodc
diéu tri bénh dugc chon tir bénh suy tim va dai thdo duong.
Hiéu qué ciia sang ché

Hop chét theo sang ché c6 hoat tinh trc ché IP6K, va duoc cho 1a hitu ich lam téc
nhén phong ngira hodc diéu tri cdc bénh nhu suy tim, déi thao dudng va tuong tu.
M3 ta viin tit cac hinh v&

Fig.1 thé hién cAu tric phan tir ciia hop chét cta vi du 9, thu duge bang phén tich
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chu trac tia X tinh thé riéng ré.

Fig.2 thé hién mac IP7 trong gan, co va md cia chudt bang cach st dung hop
chit 97.

Fig.3 thé hién glucoza huyét twong ctia mau chudt ddi thao dudng dén 24 gid sau

khi str dung dudng miéng.

Fig.4 thé hién AUC glucoza (dién tich dudi dudng cong) ciia mau chudt dai thao

duong dén 24 gio sau khi str dung duong miéng.

Fig.5 thé hién glucoza trong méu cua chudt da bi suy gidm kha ning dung nap

glucoza dén 120 phit sau khi str dung hop chit 9.

Fig.6 thé hién glucoza trong mau trong qué trinh nhin dn cta chudt bi suy giam

kha ning dung nap glucoza sau khi st dung hop chit 9.

Fig.7 thé hién dién tich dudi dudng cong (AUC) glucoza cua chudt bi suy gidm
kha ndng dung nap glucoza dén 120 phut sau khi st dung hop chét 9.

Fig.8 thé hién mbi twong quan gitta AUC glucoza va mirc do IP7 trong co cia

chudt bi suy gidm kha nang dung nap glucoza sau khi sir dung hop chét 9.

Fig.9 thé hién mbi tuong quan gitta AUC glucoza va muc d9 IP7 trong gan cla

chudt bi suy giam kha nang dung nap glucoza sau khi sir dung hop chit 9.

Fig.10 thé hién § 1¢ sdng sot cia chudt cai CSQ TG sau khi sir dung hop chat 97
va hop chit 9.

M6 té chi tiét sang ché

Pinh nghia v& mdi phén tir thé duoc st dung trong ban md ta nay dwgc md ta chi

tiét dudi day. Trir phi c6 quy dinh khéc, mdi phén tir thé c6 y nghia nhu sau.

Trong ban mo ta nay, cdc vi du vé “nguyén tir halogen” bao gém flo, clo, brom
va i0t.

Trong ban mo ta nay, cac vi du vé “nhém Ci. alkyl” bao gdm metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl,
hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl va 2-etylbutyl.

Trong ban mo ta nay, cic vi du vé “nhom Ci6 alkyl tly ¥ dwoc halogen hoa” bao
gdm nhém Ci.6 alkyl tity ¥ ¢6 1 dén 7, tdt hon 1a 1 dén 5, nguyén tir halogen. C4c vi du cu
thé cta ching bao gdm metyl, clometyl, diflometyl, triclometyl, triflometyl, etyl, 2-
brometyl, 2,2,2-trifloetyl, tetrafloetyl, pentafloetyl, propyl, 2,2-diflopropyl, 3,3,3-
triflopropyl, isopropyl, butyl, 4.4,4-triflobutyl, isobutyl, sec-butyl, tert-butyl, pentyl,
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isopentyl, neopentyl, 5,5,5-triflopentyl, hexyl va 6,6,6-triflohexyl.

Trong ban md ta nay, cdc vi du v& “nhém Cas alkenyl” bao gdm etenyl, 1-
propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-metyl-2-
butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl,

3-hexenyl va 5-hexenyl.

Trong ban mo ta nay, cac vi du vé “nhém Ca. alkynyl” bao gbm etynyl, 1-
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl va 4-metyl-
2-pentynyl.

Trong ban mo t4 ndy, cac vi du vé “nhém Cs.10 xycloalkyl” bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, bixyclo[2.2.1]heptyl,
bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl va adamantyl.

Trong ban mé ta nay, cac vi du vé “nhém Cs.10 xycloalkyl tuy ¥ dugc halogen
hoa” bao gdm nhém Cs.io xycloalkyl tuy y ¢6 1 dén 7, tdt hon 12 1 dén 5, nguyén t&
halogen. Céac vi du cu thé cta chung bao gdm xyclopropyl, 2,2-difloxyclopropyl, 2,3-
difloxyclopropyl, xyclobutyl, difloxyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va
xyclooctyl.

Trong ban mo td ndy, cac vi du vé “nhém Cs.0 xycloalkenyl” bao gdm
xyclopropenyl,  xyclobutenyl, xyclopentenyl, ~xyclohexenyl, —xycloheptenyl va
xyclooctenyl.

Trong ban mo ta nay, cac vi du vé “nhém Cé.14 aryl” bao gdm phenyl, 1-naphtyl,
2-naphtyl, 1-anthryl, 2-anthryl va 9-anthryl.

Trong ban md ta ndy, cdc vi du vé “nhém Cr.e aralkyl” bao gém benzyl,

phenetyl, naphtylmetyl va phenylpropyl.

Trong ban mo ta ndy, cac vi du vé “nhém Ci.6 alkoxy” bao gdbm metoxy, etoxy,

propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy va hexyloxy.

Trong ban mo ta nay, cac vi du vé “nhém Ci.6 alkoxy tuy y duge halogen hoa”
bao gdm nhém Ci.¢ alkoxy ty y ¢6 1 dén 7, tdt hon 1a 1 dén 5, nguyén tir halogen. Céc vi
du cu thé ctia chung bao gdm metoxy, diflometoxy, triflometoxy, etoxy, 2,2,2-trifloetoxy,
propoxy, isopropoxy, butoxy, 4,4,4-triflobutoxy, isobutoxy, sec-butoxy, pentyloxy va
hexyloxy.

Trong ban md td nay, cac vi du vé “nhém Cs.i0 xycloalkyloxy” bao gbm
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy va
-7-
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xyclooctyloxy.

Trong ban mo ta nay, cic vi du vé& “nhém Ce alkylthio” bao gdm metylthio,
etylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio, pentylthio va
hexylthio.

Trong ban md ta ndy, cac vi du vé “nhom Ci.6 alkylthio tiry ¥ dugc halogen hoa”
bao gdm nhém Ci. alkylthio ty ¥ ¢6 1 dén 7, tdt hon 1a 1 dén 5, nguyén tir halogen. Céc
vi du cu thé cua ching bao gém metylthio, diflometylthio, triflometylthio, etylthio,
propylthio, isopropylthio, butylthio, 4,4,4-triflobutylthio, pentylthio va hexylthio.

Trong ban mo ta nay, cic vi du vé “nhém Ci.6 alkyl-carbonyl” bao gdm axetyl,
propanoyl, butanoyl, 2-metylpropanoyl, pentanoyl, 3-metylbutanoyl, 2-metylbutanoyl,
2,2-dimetylpropanoyl, hexanoyl va heptanoyl.

Trong ban md ta nay, cac vi du vé “nhém Ci.6 alkyl-carbonyl tity y dugc halogen
hoa” bao gdm nhém Ci alkyl-carbonyl tiy y 6 1 dén 7, tot hon 14 1 dén 5, nguyén tir
halogen. Céac vi du cu thé ctia ching bao gdm axetyl, cloaxetyl, trifloaxetyl, tricloaxetyl,

propanoyl, butanoyl, pentanoyl va hexanoyl.

Trong ban md ta nay, cdc vi du vé& “nhém Ci alkoxy-carbonyl” bao gbm
metoxycarbonyl, etoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl va

hexyloxycarbonyl.

Trong ban mo ta nay, cac vi du vé “nhém Ce-14 aryl-carbonyl” bao gdém benzoyl,
1-naphthoyl va 2-naphthoyl.

Trong ban md ta nay, cac vi du vé “nhém Cr.6 aralkyl-carbonyl” bao gdm
phenylaxetyl va phenylpropionyl.

Trong ban mo ta ndy, cc vi du vé “nhom heteroxyclylcarbonyl thom ¢6 5 dén 14
canh” bao gdm nicotinoyl, isonicotinoyl, thenoyl va furoyl.

Trong ban md ta nay, cac vi du vé “nhom heteroxyclylcarbonyl khdng thom c6 3

dén 14 canh” bao gdbm morpholinylcarbonyl, piperidinylcarbonyl va pyrolidinylcarbonyl.

Trong ban md ta nay, cac vi du vé “nhém mono- hodc di-Ci.6 alkyl-carbamoyl”
bao gdbm metylcarbamoyl, etylcarbamoyl, dimetylcarbamoyl, dietylcarbamoyl va N-etyl-
N-metylcarbamoy]l.

Trong ban mo td ndy, cdc vi du vé “nhém mono- hodc di-Cris aralkyl-

carbamoy]” bao gdm benzylcarbamoyl va phenetylcarbamoyl.
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Trong ban md td nay, cic vi du vé “nhém Cue alkylsulfonyl” bao gdm
metylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, sec-
butylsulfonyl va tert-butylsulfonyl.

Trong ban md t nay, cac vi du vé “nhém C. alkylsulfonyl tiry y duoc halogen
hoa” bao gdbm nhém Ci.¢ alkylsulfonyl tiy ¥ ¢6 1 dén 7, tot hon 14 1 dén 5, nguyén tir
halogen. Cac vi du cu thé cua ching bao gdm metylsulfonyl, diflometylsulfonyl,
triflometylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, 4,4,4-
triflobutylsulfonyl, pentylsulfonyl va hexylsulfonyl.

Trong ban md ta nay, cac vi du vé “nhém Ce1s arylsulfonyl” bao goém

phenylsulfonyl, 1-naphtylsulfonyl va 2-naphtylsulfonyl.

Trong ban md ta ndy, céc vi du vé& “phan tir thé” bao gdm nguyén ti halogen,
nhém xyano, nhém nitro, nhém hydrocarbon tiy y duoc thé, nhom di vong thy y duge thé,
nhom axyl, nhém amino ty y dugc thé nhém, nhém carbamoyl tiy ¥ duge thé, nhom
thiocarbamoyl tity y duoc thé, nhém sulfamoyl tiry y dugc thé, nhém hydroxy tiy y dugc
thé, nhém sulfanyl (SH) tiy ¥ dugc thé va nhom silyl tiy ¥ dwoc thé.

Trong ban md td nady, cac vi du vé “nhém hydrocarbon” (ké ci “nhém
hydrocarbon” ctia “nhém hydrocarbon tuly y duoc thé”) bao gdbm nhém Ci.6 alkyl, nhém
Ca. alkenyl, nhém Ca.6 alkynyl, nhém Cs.1o xycloalkyl, nhém Cs-10 xycloalkenyl, nhom
Ce-14 aryl va nhém Cr.6 aralkyl.

Trong ban mo ta ndy, cac vi du vé “nhém hydrocarbon tiy ¥ dugc the” bao gdbm nhom

hydrocarbon tity ¥ cd (céc) phén tir thé dugc chon tir nhém phdn tir thé A duéi day.
Nhém phén tir thé A

(1) nguyén tir halogen,

(2) nhém nitro,

(3) nhém xyano,

(4) nhém oxo,

(5) nhdm hydroxy,

(6) nhom Ci.6 alkoxy tity y duge halogen hoa,

(7) nhom Ce.14 aryloxy (ching han, phenoxy, naphtoxy),

(8) nhom Cr.16 aralkyloxy (chdng han, benzyloxy),

(9) nhom heteroxyclyloxy thom c6 5 dén 14 canh (ching han, pyridyloxy),

-0



36380

(10) nhom heteroxyclyloxy khong thom c¢6 3 dén 14 canh (ching han, morpholinyloxy,
piperidinyloxy),

(11) nhém Ci.6 alkyl-carbonyloxy (ching han, axetoxy, propanoyloxy),

(12) nhém Ces aryl-carbonyloxy (ching han, benzoyloxy, 1-naphthoyloxy, 2-
naphthoyloxy),

(13) nhém Ci.¢ alkoxy-carbonyloxy (ching han, metoxycarbonyloxy, etoxycarbonyloxy,
propoxycarbonyloxy, butoxycarbonyloxy),

(14) nhém mono- hodc di-Ci alkyl-carbamoyloxy (ching han, metylcarbamoyloxy,
etylcarbamoyloxy, dimetylcarbamoyloxy, dietylcarbamoyloxy),

(15) nhom Ce.14 aryl-carbamoyloxy (ching han, phenylcarbamoyloxy,
naphtylcarbamoyloxy),

(16) nhom heteroxyclylcarbonyloxy thom ¢6 5 dén 14 canh (ching han, nicotinoyloxy),

(17) nhém heteroxyclylcarbonyloxy khong thom c6 3 dén 14 canh (ching han,
morpholinylcarbonyloxy, piperidinylcarbonyloxy),

(18) nhém Ci.6 alkylsulfonyloxy tuy y duoc halogen hoa (ching han, metylsulfonyloxy,
triflometylsulfonyloxy),

(19) nhém Ce.14 arylsulfonyloxy nhém tily y duoc thé bing nhém Ci.s alkyl (ching han,
phenylsulfonyloxy, toluensulfonyloxy),

(20) nhom Ci.6 alkylthio tiy y dugc halogen hoa,

(21) nhom di vong thom ¢6 5 dén 14 canh,

(22) nhém di vong khong thom c6 3 dén 14 canh,

(23) nhém formyl,

(24) nhém carboxy,

(25) nhém Ci.6 alkyl-carbonyl tuy y dugc halogen hoa,

(26) nhom Ce.14 aryl-carbonyl,

(27) nhém heteroxyclylcarbonyl thom c6 5 dén 14 canh,

(28) nhém heteroxyclylcarbonyl khong thom ¢6 3 dén 14 canh,
(29) nhom Ci.6 alkoxy-carbonyl,

(30) nhém Cs.14 aryloxy-carbonyl (ching han, phenyloxycarbonyl, 1-naphtyloxycarbonyl,
2-naphtyloxycarbonyl),

-10-



36380

(31) nhém Cr.16 aralkyloxy-carbonyl (chiang han, benzyloxycarbonyl,
phenetyloxycarbonyl),

(32) nhom carbamoyl,

(33) nhom thiocarbamoyl,

(34) nhém mono- hoac di-Ci.¢ alkyl-carbamoyl,

(35) nhom Ce.14 aryl-carbamoyl (ching han, phenylcarbamoyl),

(36) nhom heteroxyclylcarbamoyl thom c6 5 dén 14 canh (ching han, pyridylcarbamoyl,
thienylcarbamoyl),

(37) nhém heteroxyclylcarbamoyl khoéng thom c6 3 dén 14 canh (ching han,
morpholinylcarbamoyl, piperidinylcarbamoyl),

(38) nhom Ci.6 alkylsulfonyl tity y dugc halogen hoa,
(39) nhém Ce.14 arylsulfonyl,

(40) nhém heteroxyclylsulfonyl thom ¢6 5 dén 14 canh (chang han, pyridylsulfonyl,
thienylsulfonyl),

(41) nhém Ci.6 alkylsulfinyl tity y dugc halogen hoa,

(42) nhom Ce14 arylsulfinyl (ching han, phenylsulfinyl, 1-naphtylsulfinyl, 2-
naphtylsulfinyl),

(43) nhom heteroxyclylsulfinyl thom c6 5 dén 14 canh (ching han, pyridylsulfinyl,
thienylsulfinyl),

(44) nhom amino,

(45) nhom mono- hodc di-Cis alkylamino (ching han, metylamino, etylamino,
propylamino, isopropylamino, butylamino, dimetylamino, dietylamino, dipropylamino,
dibutylamino, N-etyl-N-metylamino),

(46) nhém mono- hodc di-Ce.14 arylamino (ching han, phenylamino),

(47) nhém heteroxyclylamino thom c¢6 5 dén 14 canh (ching han, pyridylamino),
(48) nhém C7.16 aralkylamino (ching han, benzylamino),

(49) nhom formylamino,

(50) nhém Ci. alkyl-carbonylamino (ching han, axetylamino, propanoylamino,

butanoylamino),
(51) nhém (Ci alkyl)(Ci.6 alkyl-carbonyl)amino (ching han, N-axetyl-N-metylamino),
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(52) nhoém Cé.14 aryl-carbonylamino (ching han, phenylcarbonylamino,

naphtylcarbonylamino),

(53) nhém Ci.6 alkoxy-carbonylamino (ching han, metoxycarbonylamino,
etoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, tert-

butoxycarbonylamino),
(54) nhém Cr.16 aralkyloxy-carbonylamino (ching han, benzyloxycarbonylamino),
(55) nhém C1.6 alkylsulfonylamino (ching han, metylsulfonylamino, etylsulfonylamino),

(56) nhém Ce.14 arylsulfonylamino tuy § dugc thé bing nhém Ci alkyl (chdng han,

phenylsulfonylamino, toluensulfonylamino),
(57) nhém Ci.6 alkyl tiy ¥ duge halogen hoa,
(58) nhom Co.6 alkenyl,

(59) nhoém Ca.6 alkynyl,

(60) nhém Cs.10 xycloalkyl,

(61) nhém Cs.10 xycloalkenyl va

(62) nhom Ce.14 aryl.

S6 phén tir thé trong “nhém hydrocarbon ty y dugc thé” néu trén 13, vi du, 1 dén
5, tbt hon 1a 1 dén 3. Néu sb phan tir thé 14 2 hoic nhiéu hon, thi céc phan tir thé turong

tng c6 thé 1a gibng nhau hoic khac nhau.

Trong ban mo ta ndy, cac vi du vé “nhém di vong” (k& ca “nhém di vong” clia
“nhém di vong tiy ¥ duoc thé”) bao gdm (i) nhém di vong thom, (ii) nhém di vong
khoéng thom va (iii) nhém di vong c6 lién két cdu c6 7 dén 10 canh, mdi trong sb d6 chira
1 dén 4 nguyén tir khac loai dwgc chon tir nguyén t nito, nguyén tir luu huynh va nguyén

tir oxy 1am nguyén tir cdu thanh vong ngoai nguyén tir cacbon.

Trong ban mé ta ndy, cac vi du vé “nhém di vong thom” (k& c4 “nhém di vong
thom ¢6 5 dén 14 canh”) bao gdm nhém di vong thom c6 5 dén 14 canh (t6t hon 14 ¢6 5
dén 10 canh) chta 1 dén 4 nguyén tir khic loai dwoc chon tir nguyén tit nito, nguyén tir
luu huynh va nguyén tr oxy lam nguyén tu chu thanh vong ngoai nguyén tir cacbon.

A

Céc vi du wu tién v& “nhém di vong thom” bao gdm cc nhém di vong thom don
vong ¢6 5 hodc 6 canh nhu thienyl, furyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,2,4-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, triazolyl, tetrazolyl,
triazinyl va tuwong tu; va cdc nhom di vong thom da vong (tSt hon 13 hai vong hoic ba
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vong) ngung tu ¢6 8 dén 14 canh nhu benzothiophenyl, benzofuranyl, benzymidazolyl,
benzoxazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, benzotriazolyl,
imidazopyridinyl, thienopyridinyl, furopyridinyl, pyrolopyridinyl, pyrazolopyridinyl,
oxazolopyridinyl, thiazolopyridinyl, imidazopyrazinyl, imidazopyrimidinyl,
thienopyrimidiny]l, furopyrimidinyl, pyrolopyrimidinyl, pyrazolopyrimidinyl,
oxazolopyrimidinyl, thiazolopyrimidinyl, pyrazolotriazinyl, naphtho[2,3-b]thienyl,
phenoxathiinyl, indolyl, isoindolyl, 1H-indazolyl, purinyl, isoquinolyl, quinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, carbazolyl, p-
carbolinyl, phenanthridinyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl va tuong
tu.

Trong ban mo ta nay, cac vi du vé “nhém di vong khong thom” (ké ca “nhom di
vong khong thom c6 3 dén 14 canh”) bao gdm nhém di vong khong thom c6 3 dén 14
canh (t&t hon 12 ¢6 4 dén 10 canh) chtra 1 dén 4 nguyén tir khac loai dugc chon tir nguyén
tr nito, nguyén tir luu huynh va nguyén tir oxy lam nguyén tu ciu thanh vong ngoai

nguyén tir cacbon.

Céc vi dy vu tién vé “nhém di vong khong thom” bao gdm céc nhém di vong
khoéng thom don vong co 3 dén 8 canh nhu aziridinyl, oxiranyl, thiiranyl, azetidinyl,
oxetanyl, thietanyl, tetrahydrothienyl, tetrahydrofuranyl, —pyrolinyl, pyrolidinyl,
imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl, pyrazolidinyl,
thiazolinyl, thiazolidinyl, tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, piperidinyl, piperazinyl, tetrahydropyridinyl, dihydropyridinyl,
dihydrothiopyranyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, —dihydropyranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, azepanyl,

diazepanyl, azepinyl, oxepanyl, azocanyl, diazocanyl va tuong tu; va

cac nhom di vong khong thom da vong (t6t hon 1 hai vong hodc ba vong) ngung tu c6 9
dén 14 canh nhu dihydrobenzofuranyl, dihydrobenzoimidazolyl, dihydrobenzoxazolyl,
dihydrobenzothiazolyl, dihydrobenzoisothiazolyl, dihydronaphtho[2,3-b]thienyl,
tetrahydroisoquinolyl, tetrahydroquinolyl, 4H-quinolizinyl, indolinyl, isoindolinyl,
tetrahydrothieno[2,3-c]pyridinyl,  tetrahydrobenzoazepinyl,  tetrahydroquinoxalinyl,
tetrahydrophenanthridinyl, hexahydrophenothiazinyl, hexahydrophenoxazinyl,
tetrahydrophthalazinyl, tetrahydronaphthyridinyl, tetrahydroquinazolinyl,
tetrahydrocinnolinyl, tetrahydrocarbazolyl, tetrahydro-B-carbolinyl, tetrahydroacrydinyl,
tetrahydrophenazinyl, tetrahydrothioxanthenyl, octahydroisoquinolyl va twong tu.

Trong ban md ta ndy, cc vi du wu tién vé “nhém di vong c6 lién ket cau ¢6 7 dén

10 canh” bao gdm quinuclidinyl va 7-azabixyclo[2.2.1]heptanyl.
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Trong ban mo ta ndy, cac vi du vé “nhém di vong chira nito” bao gdm “nhém di

vong” chira it nhat mdt nguyén t nito 1am nguyén tir ciu tao vong.

Trong ban mé ta nay, cac vi du vé “nhém di vong tity y dugc theé” bao gdbm nhoém

di vong tly ¥ ¢6 (cac) phan tir thé dugce chon tir nhém phén tir thé A néu trén.

S6 phan tr thé cia “nhém di vong ty y dugce thé” 14, vi du, 1 dén 3. Néu sb phan
tir thé 13 hai hodc nhiéu hon, thi phin tir thé twong ing co thé 1a gibng nhau hoic khac
nhau.

Trong ban md ta nay, cic vi du vé “nhém axyl” bao gdbm nhém formyl, nhém
carboxy, nhém carbamoyl, nhom thiocarbamoyl, nhom sulfino, nhém sulfo, nhom
sulfamoyl va nhém phosphono, mdi trong s6 chung tiy ¥ ¢6 “1 hodc 2 phin tir thé duoc
chon tir nhém Ci. alkyl, nhom Cy alkenyl nhém, nhém Cs.1o xycloalkyl, nhom Cs.1o
xycloalkenyl, nhom Ce.14 aryl, nhém Cr.16 aralkyl, nhém di vong thom c6 5 dén 14 canh
va nhém di vong khong thom c6 3 dén 14 canh, mdi trong s6 ching tiy y ¢6 1 dén 3 phén
tr thé duoc chon tir nguyén tir halogen, nhém Ci.6 alkoxy tlly y dugc halogen hoa, nhém

hydroxy, nhém nitro, nhém xyano, nhém amino va nhém carbamoy!”.

Céc vi du vé& “nhém axyl” con bao gdm nhém hydrocarbon-sulfonyl, nhom

heteroxyclylsulfonyl, nhom hydrocarbon-sulfinyl va nhom heteroxyclylsulfinyl.

0 ddy, nhém hydrocarbon-sulfonyl c6 nghia 12 nhom sulfonyl duoc lién két véi
nhém hydrocarbon, nhém heteroxyclylsulfonyl ¢6 nghia la nhém sulfonyl duge lién két
v6i nhém di vong, nhdm hydrocarbon-sulfinyl ¢ nghia 1a nhém sulfinyl dugce lién két véi
nhém hydrocarbon va nhom heteroxyclylsulfinyl c6 nghia 1a nhém sulfinyl dugc li€n két
v6i nhém di vong.

Céc vi du uu tién vé& “nhém axyl” bao gdm nhém formyl, nhém carboxy, nhom
Ci alkyl-carbonyl, nhom Ci. alkenyl-carbonyl (ching han, crotonoyl), nhém Cs.i0
xycloalkyl-carbonyl ~ (ching han,  xyclobutancarbonyl,  xyclopentancarbonyl,
xyclohexancarbonyl, xycloheptancarbonyl), nhéom Cs.10 xycloalkenyl-carbonyl (ching
han, nhém 2-xyclohexencarbonyl), nhém Ce.14 aryl-carbonyl, nhém Cs.16 aralkyl-carbonyl,
nhém heteroxyclylcarbonyl thom c6 5 dén 14 canh, nhém heteroxyclylcarbonyl khong
thom ¢6 3 dén 14 canh, nhém C.¢ alkoxy-carbonyl, nhém Ce.-14 aryloxy-carbonyl (ching
han, phenyloxycarbonyl, naphtyloxycarbonyl), nhém Cr.16 aralkyloxy-carbonyl (ching
han, benzyloxycarbonyl, phenetyloxycarbonyl), nhém carbamoyl, nhdm mono- hodc di-
Ci6 alkyl-carbamoyl, nhém mono- hodc di-Co alkenyl-carbamoyl (ching han,
diallylcarbamoyl), nhém mono- hodc di-Cs.i0 xycloalkyl-carbamoyl (ching han,

xyclopropylcarbamoyl), nhom mono- hodc di-Ce1s aryl-carbamoyl (ching han,
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phenylcarbamoyl), nhém mono- hodc di-Crie  aralkyl-carbamoyl,  nhém
heteroxyclylcarbamoyl thom c¢6 5 dén 14 canh (ching han, pyridylcarbamoyl), nhoém
thiocarbamoyl, nhém mono- hodc di-Ci6 alkyl-thiocarbamoyl (ching han,
metylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhém mono- hogc di-Ca alkenyl-
thiocarbamoy] (chdng han, diallylthiocarbamoyl), nhém mono- hogc di-Cs-10 xycloalkyl-
thiocarbamoyl (chang han, xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nhém
mono- hodc di-Ce.14 aryl-thiocarbamoy]l (ching han, phenylthiocarbamoyl), nh6m mono-
hoic  di-Cri¢  aralkyl-thiocarbamoyl (ching  han,  benzylthiocarbamoyl,
phenetylthiocarbamoyl), nhom heteroxyclylthiocarbamoyl thom ¢6 5 dén 14 canh (ching
han, pyridylthiocarbamoyl), nhém sulfino, nhém Ci alkylsulfinyl (ching han,
metylsulfinyl, etylsulfinyl), nhém sulfo, nhém Ci. alkylsulfonyl, nhém Ce.14 arylsulfonyl,
nhém phosphono nhém va nhém mono- hogc di-Cis alkylphosphono (ching han,

dimetylphosphono, dietylphosphono, diisopropylphosphono, dibutylphosphono).

Trong ban mo ta nay, cac vi du vé “nhém amino tiry ¥ dugc thé” bao gdm nhom
amino tuy y c6 “1 hodc 2 phan tir thé dugc chon tir nhém Ci alkyl, nhém Ca.s alkenyl,
nhém Cs.1o xycloalkyl, nhém Ce.14 aryl, nhém Cr.i6 aralkyl, nhém Ci.s alkyl-carbonyl,
nhém Ce.14 aryl-carbonyl, nhém Cr.16 aralkyl-carbonyl, nhom heteroxyclylcarbonyl thom
¢6 5 dén 14 canh, nhém heteroxyclylcarbonyl khong thom c6 3 dén 14 canh, nhém Ci.
alkoxy-carbonyl, nhém di vong thom c6 5 dén 14 canh, nhém carbamoyl, nhém mono-
hodc di-C1.6 alkyl-carbamoyl, nhém mono- hogc di-Cr.16 aralkyl-carbamoyl, nhém Ci.6
alkylsulfonyl va nhém Ce.14 arylsulfonyl, mdi trong s6 chung tiy ¥ ¢6 1 dén 3 phén tir thé
dugc chon tir nhom phén tir thé A”.

Céc vi du vu tién vé nhém amino tiy y dugce thé bao gdm nhém amino, nhém
mono- hodc di-(ty ¥ dugc halogen hoa Cis alkyl)amino (ching han, metylamino,
triflometylamino, dimetylamino, etylamino, dietylamino, propylamino, dibutylamino),
nhom mono- hodc di-C¢ alkenylamino (ching han, diallylamino), nhém mono- hogc di-
Cs-10 xycloalkylamino (ching han, xyclopropylamino, xyclohexylamino), nhém mono-
hodc di-Ce1sa arylamino (ching han, phenylamino), nhém mono- hodc di-Cr.ie
aralkylamino (chéng han, benzylamino, dibenzylamino), nhém mono- hodc di-(thy y
dugc halogen héa Ci.6 alkyl)-carbonylamino (ching han, axetylamino, propionylamino),
nhom mono- hoic di-Ces-14 aryl-carbonylamino (Chéng han, benzoylamino), nhém mono-
hodc di-Cr.16 aralkyl-carbonylamino (ching han, benzylcarbonylamino), nhom mono-
hodc di- heteroxyclylcarbonylamino thom ¢6 5 dén 14 canh (ching han, nicotinoylamino,
isonicotinoylamino), nhdm mono- hogc di- heteroxyclylcarbonylamino khong thom c6 3

dén 14 canh (chdng han, piperidinylcarbonylamino), nhém mono- hodc di-Ci6 alkoxy-
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carbonylamino (chang han, tert-butoxycarbonylamino), nhém heteroxyclylamino thom ¢6
5 dén 14 canh (chéng han, pyridylamino), nhém carbamoylamino, nhém (mono- hoac di-
C1.6 alkyl-carbamoyl)amino (chdng han, metylcarbamoylamino), nhom (mono- hogc di-
Cr.16  aralkyl-carbamoyl)amino (ching han, benzylcarbamoylamino), nhém Cis
alkylsulfonylamino (ching han, metylsulfonylamino, etylsulfonylamino), nhom Ce.14
arylsulfonylamino (ching han, phenylsulfonylamino), nhém (Cic alkyl)(Cis alkyl-
carbonyl)amino (ching han, N-axetyl-N-metylamino) va nhém (Ci alkyl)(Ce.14 aryl-

carbonyl)amino (ching han, N-benzoyl-N-metylamino).

Trong ban mo ta nay, cac vi du vé “nhoém carbamoyl tuy y duge th&” bao gdbm
nhom carbamoyl tuy y ¢6 “1 hodc 2 phan tir thé dugc chon tir nhém Ci.6 alkyl, nhém Ca.6
alkenyl, nhém Cs.10 xycloalkyl, nhém Ce-14 aryl, nhom Cr.i6 aralkyl, nhém Ci.e alkyl-
carbonyl, nhém Ceis aryl-carbonyl, nhém  Crie aralkyl-carbonyl, nhom
heteroxyclylcarbonyl thom c6 5 dén 14 canh, nhom heteroxyclylcarbonyl khong thom co6
3 dén 14 canh, nhom Ci. alkoxy-carbonyl, nhém di vong thom c6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hodc di-Ci¢ alkyl-carbamoyl va nhom mono- hodc di-Cr.16
aralkyl-carbamoyl, mdi trong s6 ching tiy ¥ ¢6 1 dén 3 phan tir thé dugc chon tir nhom
phdn tir thé A”.

Céc vi du vu tién vé nhém carbamoyl tiy ¥ dugc thé bao gdm nhém carbamoyl,
nhém mono- hoic di-Cis alkyl-carbamoyl, nhém mono- hodc di-Ca- alkenyl-carbamoyl
(ching han, diallylcarbamoyl), nhém mono- hodc di-Ca-10 xycloalkyl-carbamoyl (ching
han, xyclopropylcarbamoyl, xyclohexylcarbamoyl), nhoém mono- hodc di-Ce14 aryl-
carbamoy] (chang han, phenylcarbamoyl), nhém mono- hogc di-Cr.16 aralkyl-carbamoyl
nhém, nhém mono- hoic di-Ci- alkyl-carbonyl-carbamoyl (ching han, axetylcarbamoyl,
propionylcarbamoyl), nhém mono- hodc di-Ce-14 aryl-carbonyl-carbamoy]l (ching han,
benzoylcarbamoyl) va nhom heteroxyclylcarbamoyl thom ¢6 5 dén 14 canh (chéng han,
pyridylcarbamoyl).

Trong ban mo t4 ndy, cac vi du vé “nhém thiocarbamoyl tuy y dugc thé” bao
gdm nhém thiocarbamoy! tiry ¥ ¢6 “1 hodc 2 phan tir thé dugc chon tir nhém Ci.s alkyl,
nhém Ca.s alkenyl, nhom Cs-10 Xycloalkyl, nhom C.14 aryl, nhom Cr.16 aralkyl, nhom Ci-6
alkyl-carbonyl, nhom Ce14 aryl-carbonyl, nhém Cr.6 aralkyl-carbonyl, nhom
heteroxyclylcarbonyl thom ¢6 5 dén 14 canh, nhom heteroxyclylcarbonyl khong thom ¢6
3 @n 14 canh, nhom Ci alkoxy-carbonyl, nhém di vong thom co6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hodc di-Ci. alkyl-carbamoyl va nhém mono- hodc di-Cr.16
aralkyl-carbamoyl, mdi trong s6 chung tity ¥ ¢6 1 dén 3 phan tir thé duoc chon tir nhom
phén tir thé A”.
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Céc vi du uu tién vé nhém thiocarbamoyl tuy y dugc thé bao gdbm nhém
thiocarbamoyl, nhém mono- hodc di-Cis alkyl-thiocarbamoyl (ching han,
metylthiocarbamoyl, etylthiocarbamoyl, dimetylthiocarbamoyl, dietylthiocarbamoyl, N-
etyl-N-metylthiocarbamoyl), nhém mono- hodc di-Ca.¢ alkenyl-thiocarbamoyl (ching han,
diallylthiocarbamoyl), nhém mono- hodc di-Cs.10 xycloalkyl-thiocarbamoyl (ching han,
xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nhém mono- hodc di-Ce-14 aryl-
thiocarbamoy! (chéng han, phenylthiocarbamoyl), nhém mono- hodc di-Cr.16 aralkyl-
thiocarbamoy! (ching han, benzylthiocarbamoyl, phenetylthiocarbamoyl), nhém mono-
hoic di-Ci6 alkyl-carbonyl-thiocarbamoyl (ching han, axetylthiocarbamoyl,
propionylthiocarbamoyl), nhém mono- hodc di-Cs-14 aryl-carbonyl-thiocarbamoyl (ching
han, benzoylthiocarbamoyl) va nhom heteroxyclylthiocarbamoyl thom ¢6 5 dén 14 canh
(ching han, pyridylthiocarbamoyl).

Trong ban md ta nay, cac vi du vé “nhém sulfamoyl ty y dugc thé” bao gdbm
nhom sulfamoyl tity ¥ ¢6 “1 hodc 2 phén tir thé dugc chon tir nhom Ci6 alkyl, nhém Ca.¢
alkenyl, nhém Cs.10 xycloalkyl, nhém Ce-14 aryl, nhém Cr.i6 aralkyl, nhom Ci-e alkyl-
carbonyl, nhém Cei4 aryl-carbonyl, nhém  Cr.s aralkyl-carbonyl, nhém
heteroxyclylcarbonyl thom ¢6 5 dén 14 canh, nhom heteroxyclylcarbonyl khong thom ¢6
3 dn 14 canh, nhém Ci- alkoxy-carbonyl, nhom di vong thom ¢6 5 dén 14 canh, nhom
carbamoyl, nhém mono- hodc di-Cis alkyl-carbamoyl va nhém mono- hodc di-C7.16
aralkyl-carbamoyl, mdi trong s6 ching tiy y ¢6 1 dén 3 phan tr thé duoc chon tir nhém
phén tir thé A”.

Céc vi du wu tién vé nhom sulfamoyl tuy ¥ duoc thé bao gdbm nhém sulfamoyl,
nhém mono- hodc di-Ci alkyl-sulfamoyl (ching han, metylsulfamoyl, etylsulfamoyl,
dimetylsulfamoyl, dietylsulfamoyl, N-etyl-N-metylsulfamoyl), nhém mono- hodc di-Ca6
alkenyl-sulfamoy! (ching han, diallylsulfamoyl), nhém mono- hodc di-Cs.1o xycloalkyl-
sulfamoyl (ching han, xyclopropylsulfamoyl, xyclohexylsulfamoyl), nhém mono- hodc
di-Cs.14 aryl-sulfamoy! (ching han, phenylsulfamoyl), nhom mono- hogc di-Cr.16 aralkyl-
sulfamoy! (ching han, benzylsulfamoyl, phenetylsulfamoyl), nhém mono- hogc di-Ci-
alkyl-carbonyl-sulfamoyl (ching han, axetylsulfamoyl, propionylsulfamoyl), nhom
mono- ho#ic di-Ce.14 aryl-carbonyl-sulfamoyl (ching han, benzoylsulfamoyl) va nhom
heteroxyclylsulfamoyl thom c6 5 dén 14 canh (chang han, pyridylsulfamoyl).

Trong ban md ta ndy, cac vi du vé “nhém hydroxy tiy y dugc th&” bao gdm
nhém hydroxyl tuy y ¢6 “phén tir thé dugc chon tr nhom Ci alkyl, nhom Ca alkenyl,
nhém Cs.io xycloalkyl, nhém Ce.14 aryl, nhém Cr.i6 aralkyl, nhém Ci.6 alkyl-carbonyl,
nhém Ce.14 aryl-carbonyl, nhém Cr.16 aralkyl-carbonyl, nhém heteroxyclylcarbonyl thom
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¢6 5 dén 14 canh, nhém heteroxyclylcarbonyl khong thom ¢6 3 dén 14 canh, nhém Ci.
alkoxy-carbonyl, nhom di vong thom ¢6 5 dén 14 canh, nhém carbamoyl, nhém mono-
hodc di-Ci. alkyl-carbamoyl, nhém mono- hodc di-Cr.16 aralkyl-carbamoyl, nhém Ci.s
alkylsulfonyl va nhém Ce.14 arylsulfonyl, mdi trong s6 chung iy ¥ ¢6 1 dén 3 phan tir thé
duogc chon tir nhdm phén tr thé A”.

Céc vi du vu tién vé nhém hydroxy tuy y dugc thé bao gdm nhém hydroxy,
nhom Cis alkoxy, nhom Cys alkenyloxy (ching han, allyloxy, 2-butenyloxy, 2-
pentenyloxy, 3-hexenyloxy), nhém Cs.io Xycloalkyloxy (ching han, xyclohexyloxy),
nhém Ce.14 aryloxy (chang han, phenoxy, naphtyloxy), nhom Cr.16 aralkyloxy (ching han,
benzyloxy, phenetyloxy), nhom Cis alkyl-carbonyloxy (ching han, axetyloxy,
propionyloxy, butyryloxy, isobutyryloxy, pivaloyloxy), nhom Ce-14 aryl-carbonyloxy
(ching han, benzoyloxy), nhém Crie aralkyl-carbonyloxy (ching han,
benzylcarbonyloxy), nhém heteroxyclylcarbonyloxy thom ¢6 5 dén 14 canh (ching han,
nicotinoyloxy), nhom heteroxyclylcarbonyloxy khong thom c6 3 dén 14 canh (chéng han,
piperidinylcarbonyloxy), nhém Cis alkoxy-carbonyloxy (ching han, tert-
butoxycarbonyloxy), nhém heteroxyclyloxy thom c¢6 5 dén 14 canh (ching han,
pyridyloxy), nhém carbamoyloxy, nhém Cie alkyl-carbamoyloxy (ching han,
metylcarbamoyloxy), nhom Cr-16 aralkyl-carbamoyloxy (chang han,
benzylcarbamoyloxy), nhém Cis alkylsulfonyloxy (ching han, metylsulfonyloxy,
etylsulfonyloxy) va nhém Ce-14 arylsulfonyloxy (ching han, phenylsulfonyloxy).

Trong ban mo ta nay, cac vi du vé “nhém sulfanyl tuy y duoc thé” bao gdm
nhém sulfanyl tuy ¥ ¢6 “phdn tir thé dwgc chon tir nhom Ci. alkyl, nhém Ca alkenyl,
nhém Cs.io xycloalkyl, nhém Ce.14 aryl, nhoém Cr.i6 aralkyl, nhém Ci6 alkyl-carbonyl,
nhém Ce-14 aryl-carbonyl va nhém di vong thom ¢6 5 dén 14 canh, mdi trong sd ching
ty ¥ ¢6 1 dén 3 phan tir thé dugc chon tir nhém phan tir thé A” va nhém sulfanyl dugce

halogen hoa.

Céc vi du wu tién vé& nhém sulfanyl tiry ¥ duge thé bao gdbm nhém sulfanyl (-SH),
nhém Cis alkylthio, nhém Co.¢ alkenylthio (ching han, allylthio, 2-butenylthio, 2-
pentenylthio, 3-hexenylthio), nhom Cs.io xycloalkylthio (chang han, xyclohexylthio),
nhém Ce.14 arylthio (ching han, phenylthio, naphtylthio), nhém Cr.16 aralkylthio (ching
han, benzylthio, phenetylthio), nhém Ci. alkyl-carbonylthio (ching han, axetylthio,
propionylthio, butyrylthio, isobutyrylthio, pivaloylthio), nhom C.14 aryl-carbonylthio
(chéng han, benzoylthio), nhom heteroxyclylthio thom ¢6 5 dén 14 canh (chéng han,
pyridylthio) va nhom thio dugc halogen hoa (ching han, pentaflothio).

Trong ban mo ta nady, cac vi du vé “nhom silyl thy v duoc thé” bao gdm nhém
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silyl thy ¥ ¢6 “1 dén 3 phan tir thé dugc chon tir nhom Ci6 alkyl, nhém Cas alkenyl,
nhém Cs.1o cycloalkyl, nhém Ce.14 aryl va nhém Cr.16 aralkyl, mdi trong s& chung tiy ¥ ¢6
tr 1 dén 3 phan tir thé duge chon tir nhém phan tir thé A”,

Céc vi du duoc uu tién v& nhém silyl tily ¥ dugc thé gdm c6 nhém tri-Ciug
alkylsilyl (chéng han, trimetylsilyl, tert-butyl(dimetyl)silyl).

Trong ban md ta ndy, cac vi du vé “vong hydrocarbon” gdm cé vong

hydrocarbon thom Ce.14, C3.10 Xycloalkan va Cs-19 xycloalken.

Trong ban md ta ndy, cac vi du vé “vong hydrocarbon thom Ce-14” gbm c6

benzen va naphtalen.

Trong ban md td ndy, cic vi du vé& “Cs.0 xycloalkan” gom c6 xyclopropan,

xyclobutan, xyclopentan, xyclohexan, xycloheptan va xyclooctan.

Trong ban mo ta ndy, cic vi du vé& “Cs.i0 xycloalken” gom c6 xyclopropen,

xyclobuten, xyclopenten, xyclohexen, xyclohepten va xycloocten.

Trong ban mo ta nay, cac vi du vé “di vong” gbém c6 di vong thom va di vong
khong thom, mdi loai chira 1 dén 4 nguyén tir khic loai dwgc chon tir nguyén tir nito,
nguyén tir luu huynh va nguyén tr oxy lam nguyén tir cAu tao vong ngodi nguyén tir

cacbon.

Trong ban mo ta nay, cac vi du vé “di vong thom” gdm di vong thom c6 tir 5 dén
14 canh (tbt hon 1a tir 5 dén 10 canh) chtra 1 dén 4 nguyén tr khac loai duoc chon tir
nguyén t nito, nguyén t luvu huynh va nguyén tir oxy lam nguyén tir cdu tao vong ngoai
nguyén tir cacbon. Céc vi du dugc uu tién vé “di vong thom” g@)m ¢é cac di vong thom
monoxyclic ¢6 5 dén 6 canh nhu thiophen, furan, pyrole, imidazol, pyrazol, thiazol,
isothiazol, oxazol, isoxazol, pyridin, pyrazin, pyrimidin, pyridazin, 1,2,4-oxadiazol, 1,3,4-
oxadiazol, 1,2,4-thiadiazol, 1,3,4-thiadiazol, triazol, tetrazol, triazin va twong tu; va di
vong thom polyxyclic (tt hon 1& 2 hodc 3 vong) ngung tu ¢ 8 dén 14 canh nhu
benzothiophen, benzofuran, benzymidazol, benzoxazol, benzisoxazol, benzothiazol,
benzisothiazol, benzotriazol, imidazopyridin, thienopyridin, furopyridin, pyrolopyridin,
pyrazolopyridin, oxazolopyridin, thiazolopyridin, imidazopyrazin, imidazopyrimidin,
thienopyrimidin, furopyrimidin, pyrolopyrimidin, pyrazolopyrimidin, oxazolopyrimidin,
thiazolopyrimidin, =~ pyrazolopyrimidin,  pyrazolotriazin,  naphtho[2,3-b]thiophen,
phenoxathiin, indol, isoindol, 1H-indazol, purin, isoquinolin, quinolin, phthalazin,
naphthyridin, quinoxalin, quinazolin, xinnolin, carbazol, [-carbolin, phenanthridin,

acridin, phenazin, phenothiazin, phenoxazin va tuong tu.
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Trong ban md ta ndy, cac vi du vé “di vong khong thom” gém c6 di vong khong
thom c6 3 dén 14 canh (t6t hon 13 4 dén 10 canh) chira 1 dén 4 nguyén tir khac loai dugc
chon tir nguyén tir nito, nguyén t luu huynh va nguyén tir oxy lam nguyén tir cau tao
vong ngoai nguyén tir cacbon. Cac vi du dugc uu tién vé “di vong khong thom” gbm c6
cac di vong khong thom monoxyclic ¢6 3 dén 8 canh nhu aziridin, oxiran, thiiran, azetidin,
oxetan, thietan, tetrahydrothiophen, tetrahydrofuran, pyrolin, pyrolidin, imidazolin,
imidazolidin, oxazolin, oxazolidin, pyrazolin, pyrazolidin, thiazolin, thiazolidin,
tetrahydroisothiazol,  tetrahydrooxazol, tetrahydroisoxazol, piperidin, piperazin,
tetrahydropyridin, dihydropyridin, dihydrothiopyran, tetrahydropyrimidin,
tetrahydropyridazin, dihydropyran, tetrahydropyran, tetrahydrothiopyran, morpholin,
thiomorpholin, azepanin, diazepan, azepin, azocan, diazocan, oxepan va tuong tu; va cac
di vong khong thom polyxyclic (t6t hon 14 2 hodc 3 vong) ngung tu ¢6 9 dén 14 canh nhur
dihydrobenzofuran, dihydrobenzymidazol, dihydrobenzoxazol, dihydrobenzothiazol,
dihydrobenzisothiazol, dihydronaphtho[2,3-b]thiophene, tetrahydroisoquinolin,
tetrahydroquinolin, 4H-quinolizin, indolin, isoindolin, tetrahydrothieno[2,3-c]pyridin,
tetrahydrobenzazepin, tetrahydroquinoxalin, tetrahydrophenanthridin,
hexahydrophenothiazin, hexahydrophenoxazin, tetrahydrophthalazin,
tetrahydronaphthyridin, tetrahydroquinazolin, tetrahydrocinnolin, tetrahydrocarbazol,
tetrahydro-p-carbolin, tetrahydroacridin, tetrahydrophenazin, tetrahydrothioxanthene,

octahydroisoquinolin va tuong tu.
Trong ban md ta ndy, cac vi du vé “di vong chira nito” gdm c6 “di vong™ chua it
nhét 1 nguyén tir nito 1am nguyén tir cAu tao vong.
Dinh nghia cta timg ky hiéu trong cong thirc (I) dwge md ta chi tiét dudi day.
Vong A 1a vong thom tiy y dugc thé.
“Vong thom” cta “vong thom tuy y duogc thé” dbi voi vong A 13, vi du, vong Cs.

14 hydrocarbon thom (t&t hon 13 benzen) hodc di vong thom ¢6 tir 5 dén 14 canh (t6t hon
13, di vong thom don vong ¢6 5 hodc 6 canh (vi dy, pyridin, pyrimidin, pyrazol)).

“Vong thom” cda “vong thom tiy y duogc thé” d6i voi vong A 13, vi duy, t6t hon 1a
benzen hodc di vong thom don vong c¢6 5 hodc 6 canh (tdt hon 14 pyridin, pyrimidin,
pyrazol).

“Vong thom” cta “vong thom tuy y dugc thé&” dbi voi vong A c6 thé duge ngung
tu voi, vi du, vong hydrocarbon vong hodc di vong.

“Vong thom” ctia “vong thom tiy y dugc thé” d6i voi vong A tiry ¥ c6 tir 1 dén 5
(tdt hon 13 tir 1 dén 3) phén tir thé & (c4c) vi tri c6 thé thé, ngoai phan tir thé ctia cong thirc
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trong d6 X 1a CH hogc N. Céc vi du v& phén tir thé nhu vy bao gdm nhom thé A néu trén.
Khi ¢6 nhiéu phan tr thé thi cac phén tir thé c6 thé 14 gidng nhau hodc khéc nhau.

Vong A tbt hon 13 vong Ce.14 hydrocarbon thom (vi dy, benzen) hodc di vong
thom c6 ti 5 dén 14 canh (tét hon 13 di vong thom don vong ¢ 5 hodc 6 canh (vi dy,
pyridin, pyrimidin, pyrazol)), mdi trong sd ching tiy ¥ dugce thé.

Vong A t6t hon nita 1a vong Ce.14 hydrocarbon thom (vi dy, benzen) hodc di vong
thom c6 tir 5 dén 14 canh (tét hon 13, di vong thom don vong c6 5 hodc 6 canh (vi du,
pyridin, pyrimidin, pyrazol) ma tily ¥ dugc ngung tu v6i di vong khong thom don vong
6 tir 3 dén 8 canh (vi du, dihydropyran) (vi dy, dihydropyranopyridin)), mbi trong sd
ching tuy y dugc thé bang 1 dén 3 phan tir thé duoc chon tir:

(a) nguyén tir halogen (vi du, nguyén tir flo, nguyén tir clo),
(b) nhém xyano,
(¢) nhém carbamoyl,
(d) nhém Ci. alkyl tly y duoc halogen hoa (vi du, metyl, triflometyl),
(e) nhém Ci. alkoxy (vi dy, metoxy),
(f) nhém Cs.10 xycloalkyl (vi du, xyclopropyl) va
(g) nhom Cr.16 aralkyloxy (vi du, benzyloxy).
Vong A tdt hon nita 1a:

(1) vong Ce.14 hydrocarbon thom (vi du, benzen) tuy y duoc thé bang tir 1 dén 3 phan tir
thé dugc chon tir:

(a) nguyén tt halogen (vi du, nguyén i flo, nguyén tir clo),
(b) nhém xyano,
(¢) nhém carbamoyl,

-21-



36380

(d) nhém Ci. alkyl tity y duoc halogen hoa (vi du, metyl, triflometyl) va
(e) nhém Ci.6 alkoxy (vi du, metoxy), hodc

(2) di vong thom co6 tur 5 dén 14 canh (tt hon 13, di vong thom don vong c6 5 hodc 6
canh (vi duy, pyridin, pyrimidin, pyrazol), ma tiy y dugc ngung tu v6i di vong khong
thom don vong ¢6 tir 3 dén 8 canh (vi dy, dihydropyran) (vi du, dihydropyranopyridin))
flly y duoc thé bing tir 1 dén 3 phan tir thé dugc chon tir:

(a) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tu clo),

(b) nhém xyano,

(c) nhém Ci.6 alkyl tity ¥ dugc halogen hoa (vi du, metyl, triflometyl),
(d) nhém Cs.10 xycloalkyl (vi du, xyclopropyl) va

(e) nhom Cr.16 aralkyloxy (vi du, benzyloxy).

Vong A tdt hon nita 14 benzen hodc di vong thom don vong ¢6 5 hodc 6 canh (vi

dy, pyridin), mdi trong sé chung tiry ¥ dugc thé bang 1 dén 3 phén tir thé dugc chon tir:
(a) nguyén tir halogen (vi dy, nguyén tir flo, nguyén t clo),
(b) nhom Ci.6 alkyl tiy y dugce halogen héa (vi du, triflometyl) va
(c) nhém Ci.6 alkoxy (vi dy, metoxy).
Vong A van tét hon nita 1a:
(1) benzen dugc thé bang tir 1 dén 3 phan tix thé duoc chon tur:
(a) nguyén tir halogen (vi dy, nguyén tit clo) va
(b) nhom Ci.6 alkoxy (vi du, metoxy), hodc

(2) di vong thom don vong ¢ 5 hodc 6 canh (vi du, pyridin) dugc thé bang tir 1 dén 3
phﬁn tir thé duoc chon tir:

(a) nguyén tr halogen (vi du, nguyén tir flo, nguyén tir clo) va
(b) nhém Ci.6 alkyl tiry ¥ duge halogen hoa (vi du, triflometyl).

Vong A dic biét t6t hon 14 pyridin dugc thé bang tir 1 dén 3 nguyén tir halogen
(vi du, nguyén tr clo).

X 1a CH hodc N.
Phuong an dugc vu tién ctia hop chét (I) bao gdbm cic hop chét sau day.

Hop chit A
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Hop chét (I) trong do:

vong A 13 vong hydrocarbon thom Ce-14 (vi du, benzen) hodc di vong thom c6 tir
5 dén 14 canh (t6t hon 13, di vong thom don vong c6 5 hodc 6 canh (vi dy, pyridin,
pyrimidin, pyrazol), ma tiy y dugc ngung tu véi di vong khong thom don vong c6 tir 3
dén 8 canh (vi du, dihydropyran) (vi du, dihydropyranopyridin)), mdi trong sb chung tiy
y dugc thé bang 1 dén 3 phén tir thé dugc chon tr:

(a) nguyén tir halogen (vi dy, nguyén tir flo, nguyén t clo),
(b) nhém xyano,
(¢) nhém carbamoyl,
(d) nhém Ci.6 alkyl tity ¥ duoc halogen hoa (vi du, metyl, triflometyl),
(e) nhom Ci.6 alkoxy (vi du, metoxy),
(f) nhém Cs.10 xycloalky! (vi du, xyclopropyl) va
(g) nhém Cr.16 aralkyloxy (vi du, benzyloxy); va

X 1a CH hodc N.

Hop chit B
Hop chét (I) trong do:
vong A la:

(1) vong hydrocarbon thom Ce.14 (Vi du, benzen) tuy y duoc thé bang tir 1 dén 3 phén tir
thé duge chon tir:

(a) nguyén tir halogen (vi dy, nguyén tir flo, nguyén i clo),

(b) nhém xyano,

(¢) nhom carbamoyl,

(d) nhém Ci6 alkyl tuy y duge halogen héa (vi du, metyl, triflometyl) va
(e) nhom Ci.¢ alkoxy (vi du, metoxy), hodc

(2) di vong thom co tir 5 dén 14 canh (t6t hon 13, di vong thom don vong c6 5 hodc 6
canh (vi du, pyridin, pyrimidin, pyrazol), ma tily y dwoc ngung tu v6i di vong khong
thom don vong c6 tir 3 dén 8 canh (vi dy, dihydropyran) (vi du, dihydropyranopyridin))
tuy y dugc thé bing tir 1 dén 3 phén tir thé dugc chon tir:

(a) nguyén tit halogen (vi du, nguyén tir flo, nguyén tir clo),

(b) nhém xyano,
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(c) nhém Ci alkyl tity y dugc halogen hoa (vi du, metyl, triflometyl),
(d) nhém Cs.10 xycloalky! (vi du, xyclopropyl) va
(e) nhom Cr.16 aralkyloxy (vi du, benzyloxy); va
X la CH hoac N.
Hop chét C
Hop chit (T) trong do:

vong A 13 benzen hoc di vong thom don vong ¢6 5 hodc 6 canh (vi dy, pyridin),

mdi trong s6 chung tiy v dugc thé bang 1 dén 3 phan tir thé dugc chon tir:
(a) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo),
(b) nhém Ci.6 alkyl tiy y duge halogen hoa (vi dy, triflometyl) va
(¢) nhom Ci.6 alkoxy vi du, metoxy); va
X 1a CH hodc N.
Hop chit D
Hop chét (I) trong do:
vong A la:
(1) benzen duoc thé bang tir 1 dén 3 phén tir thé dugc chon tir:
(a) nguyén tir halogen (vi du, nguyén tir clo) va
(b) nhém Ci.6 alkoxy (vi du, metoxy), hodc

(2) di vong thom don vong c6 5 hogc 6 canh (vi dy, pyridin) duge thé bang tir 1 dén 3
ph?m tir thé duoc chon tur:

(a) nguyén tir halogen (vi du, nguyén tit flo, nguyén tit clo) va
(b) nhém Ci.6 alkyl tury y duge halogen hoa (vi du, triflometyl); va
X 1a CH hoéc N.
Hop chit E
Hop chét (I) trong d6:

vong A la pyridin dugc thé bang tir 1 dén 3 nguyén tir halogen (vi du, nguyén tr

clo); va

X 1a CH hodc N.
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Céc vi du cu thé cua hop chét (I) bao gém, vi du, cac hop chét cta cac vi du tir 1

dén 115 dugc dé cap dudi day.

Khi hop chit (I) & dang mudi, thi cac vi du ctia n6 bao gdm mudi kim loai, mudi
amoni, mubi véi bazo hitu co, mudi véi axit vo co, mubi voi axit hitu co, mudi vé6i axit
amino kiém hodc axit. Cac vi du dugc uu tién cia mudi kim loai bao gdbm mudi kim loai
kidm nhu mudi natri, mubi kali va tuong tu; mudi kim loai kiém thd nhu mudi canxi,
mudi magie, mudi bari va tuong tu; mubi nhdm, va twong tw. Cac vi du dugc vu tién cla
mudi v6i bazo hitu co bao gdm mudi véi trimetylamin, trietylamin, pyridin, picolin, 2,6-
lutidin, etanolamin, diethanolamin, triethanolamin, xyclohexylamin, dixyclohexylamin,
N,N'-dibenzyletylendiamin va twong ty. Cac vi du duge uu tién cta mubi véi axit hitu co
bao gém mudi voi axit clohydric, axit bromhydric, axit nitric, axit sulfuric, axit
phosphoric va tuong tu. Céac vi du dugc uu tién v& mudi véi axit hiru co bao gdbm mudi
véi axit formic, axit axetic, axit trifloaxetic, axit phthalic, fumaric, axit oxalic, axit tartaric,
axit maleic, axit xitric, axit sucxinic, axit malic, axit metansulfonic, axit benzensulfonic,
axit p-toluensulfonic va trong tu. Cic vi du duge uu tién vé mudi vé6i axit amino kiém
bao gﬁ“)m cac mudi voi arginin, lysin, ornithin va twong tw. Cac vi du duge vu tién vé mudi

véi axit amino bao gdm muoi véi axit aspartic, axit glutamic va tuong tir.

Trong $6 chung, mubi duge dung 13 dugc vu tién. Vi du, khi hop chét c6 nhém
chire axit, thi cac vi du ctia n6 gém ¢ cac mubdi vo co nhu mudi kim loai kiém (vi du,
mudi natri, mudi kali, v.v), mubi kim loai kiém thd (vi du, mudi canxi, mudi magie, v.v)
va tuong tu, mudi amoni, v.v, va khi hop chét ¢6 nhom chirc bazo thi cac vi du ctia nd
gdm c6 cac mudi v&i axit vo co nhu axit clohydric, axit bromhydric, axit nitric, axit
sulfuric, axit phosphoric va tuong tu, va cac mudi véi axit hitu co nhu axit axetic, axit
phthalic, axit fumaric, axit oxalic, axit tartaric, axit maleic, axit xitric, axit sucxinic, axit

metansulfonic, axit benzensulfonic, axit p-toluensulfonic va tuong tu.
Phuong phap didu ché hop chét theo sdng ché dugc giai thich & phan sau day.

MBOi trong s cac hop chat nguyén liéu tho va thude thir dugc st dung va hop chat
thu duge & mdi bude trong phuong phap dicu ché sau ddy c6 thé & dang muoi, va céc vi
du v& mudi nhur vy bao gdm cac mudi twong tw nhwr cdc mudi ciia hop chét theo sang ché

va tuong tu.

Khi hop chit thu duoc & mdi bude & dang tu do, ¢6 thé chuyén n6 thanh mudi
muc tiéu theo phuong phap da biét. Khi hop chét thu duge & mdi budc 1a mudi, ¢ thé

chuyén né thanh dang tu do hodc mudi muc tiéu khac theo phuong phap da biét.
Hop chét thu duge & mdi bude co thé dugc str dung mot cach tryc tiép lam dung
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dich phan ung hodc lam san phim thd cho phéan tng tiép theo. Ngoai ra, hop chét thu
duoc & mdi bude co thé duge phan 1ap va duge tinh ché tir hdn hop phén tng theo
phuong phap da biét, vi dy, tach c6 nghia la cd, két tinh, két tinh lai, chung cét, chiét dung

mdi, chung ct phan doan, sdc ky cdt va tuong tu.

Khi hop chit nguyén liéu thd va thubc thir duge st dung & mdi bude 1a ¢6 ban
san trén thi truong thi san phim c6 bén sén trén thi trudng cling c6 thé dugc st dung truc
tiép.

Trong phan tmg & mdi budc, mic du thay d6i thy thudc vao loai thude thir va
dung mdi duge sir dung, thoi gian phan tmg thong thuong 1a tir 1 phut dén 48 gio, t6t hon
1a tir 10 phut dén 8 gid, trr khi c6 quy dinh khéc.

Trong phan tmg & mdi budce, mic du thay ddi thy thudc vao loai thube thir va
dung mdi duge st dung, nhiét do phan ing théng thuong 1a tir -78°C den 300°C, t6t hon
12 tr -78°C dén 150°C, trir khi c6 quy dinh khac.

Trong phan Gmg & mdi bude, mic du thay ddi tuy thude loai thude thir va dung
mdi dugc st dung, 4p sudt thong thudng 1a tir 1 at dén 20 at, t5t hon 1 tir 1 at dén 3 at, trir
khi c6 quy dinh khéc.

Thiét bi téng hop vi séng nhu Initiator do Biotage san Xuét va twong tu co thé
duge st dung cho phan tmg & mdi bude. Mac du thay d6i tuy thudc loai thube thir va
dung moi dugc st dung, nhiét do phan timg thong thudng la tir nhiét do trong phong dén
300°C, tdt hon 4 tir 50°C dén 250°C, trix khi ¢6 quy dinh khéc. Méc di thay doi tuy thudc
loai thudc thir va dung moi dugc st dung, thoi gian phin ing thong thuong la tir 1 phut
dén 48 gio, tdt hon 1a tir 1 phut dén 8 gio, trir khi 6 quy dinh khéc.

Trong phan Gmg & mdi budc, thube thtr duge st dung véi luong tir 0,5 dwong
luong dén 20 dwong lugng, t6t hon 1a tr 0,8 duong luong dén 5 duong lugng, trong ing
v6i co chét, trir khi c6 quy dinh khac. Khi thude thtr duoc stt dung 1am chét xuc tac thi
thudc thir duoc st dung véi luong tir 0,001 duwong luong dén 1 duong lwong, tot hon 1a tir
0,01 duong luong dén 0,2 duong luong, twong ung voi co chét. Khi thudc thir dugc sir

dung lam dung mdi phan g thi thudc thr duoc st dung vé6i lwgng dung mai.

Tru khi ¢6 quy dinh khéc, phan Ung & mdi budc duoc thuc hién ma khong can
dung moi, hodc bang cach hoa tan hodc tao huyén pht hop chét ban dau thd trong dung
moi thich hop. Céc vi du vé dung méi bao gdbm cac dung mdi dugc md ta trong cac vi du

va cdc dung moi sau day.

céc ruou: metanol, etanol, rugu tert-butyl, 2-metoxyetanol va tuong tu;
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céc ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan va tuong tu;
cic hydrocarbon thom: clobenzen, toluen, xylen va twong tu;

céc hydrocarbon no: xyclohexan, hexan va tuong tu;

céc amit: N,N-dimetylformamit, N-metylpyrolidon va tuong tu;

céc hydrocarbon halogen hoa: diclometan, cacbon tetraclorua va twong tu;
c4c nitril: axetonitril va tuong tu;

céc sulfoxit: dimetyl sulfoxit va twong tu;

c4c bazo hitu co thom: pyridin va tuong tu;

c4c anhydrit: axetic anhydrit va twong tu;

céc axit hiru co: axit formic, axit axetic, axit trifloaxetic va tuong tu;

céc axit vo co: axit clohydric, axit sulfuric va tuong tu;

céc este: etyl axetat va trong tur;

céc keton: axeton, metyl etyl keton va tuong tu;

nudec.

Céac dung mdi néu trén c6 thé duoc stir dung & dang hdn hop cta 2 hodc nhiéu loai

dung méi & ty 1€ thich hop.

Khi bazo dugce sit dung cho phan Gmg & mai budc, cac vi du ctia n6 gém co cac

bazo dugc md ta trong cac vi du va cac bazo sau day.

céc bazo vo co: natri hydroxit, magie hydroxit, natri carbonat, canxi carbonat, natri hydro

carbonat va tuong tu;

céc bazo hitu co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin, N,N-
dimetylanilin, 1,4-diazabixyclo[2,2,2]octan, 1,8-diazabixyclo[5,4,0]-7-undecene,

imidazol, piperidin va tuong tu;
céc alkoxit kim loai: natri etoxit, kali tert-butoxit va tuong tu;
céc hydrua kim loai kiém: natri hydrua va twong tu;
céc amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit va tuong tu;
céc lithi hitu co: n-butyllithi va twong tu.
Khi axit hodc chit xuc tac axit dugc sit dung trong phan tmg & mdi bude, cac vi

du v& n6 bao gdm céc chat duwge mo ta trong cac vi du va céc axit va chat xuac tac axit sau
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day.

céc axit vd co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit phosphoric va
twong tu;

cdc axit hiru co: axit axetic, axit trifloaxetic, axit xitric, axit p-toluensulfonic, axit 10-

camphorsulfonic va tuong tu;

axit Lewis: phurc chét boron triflorua dietyl ete, kém iodua, nhdm clorua khan, kém clorua

khan, sét clorua khan va twong tu.

Trir khi ¢6 quy dinh khéc, phan tng & mdi budc duge thuc hién theo phuong
phap da biét, vi dy, phuong phép dugc md ta trong tai liéu Jikken Kagaku Kouza, Sth
Edition, vol,13-19 (the Chemical Society of Japan ed.); Shin Jikken Kagaku Kouza,
vol,14-15 (the Chemical Society of Japan ed.); Fine Organic Chemistry, Revised 2nd
Edition (L. F. Tietze, Th. Eicher, Nankodo); Organic Name Reactions, the Reaction
Mechanism va Essence, Revised Edition (Hideo Togo, Kodansha); ORGANIC
SYNTHESES Collective Volume I-VII (John Wiley & SonsInc); Modern Organic
Synthesis in the Laboratory A Collection of Standard Experimental Procedures (Jie Jack
Li, OXFORD UNIVERSITY); Comprehensive Heterocyclic Chemistry III, Voll -
Vol,14 (Elsevier Japan); Strategic Applications of Named Reactions in Organic Synthesis
(translated by Kiyoshi Tomioka, Kagakudojin); Comprehensive Organic Transformations
(VCH Publishers Inc.), 1989, hogc tuong tu, hodc phuong phdp duge moé ta trong cac vi
du.

Trong mdi bude, phan ng béo vé hodc khir bao vé nhom chire duoc thuc hién
theo phuong phép da biét, vi dy, phuong phép dugc md ta trong tai liéu “Protective
Groups in Organic Synthesis, 4th Ed”, Wiley-Interscience, Inc., 2007 (Theodora W.
Greene, Peter G. M. Wuts); “Protecting Groups 3rd Ed.” Thieme, 2004 (P.J. Kocienski),

hoic twong tu, hodic phuong phéap duoc mo ta trong cac vi dy,

Céac vi du vé nhém bao vé cho nhém hydroxyl nhu ruou hodc nhém phenol
hydroxyl gdm c6 cac nhém bao vé loai ete nhu metoxymetyl ete, benzylete, tert-
butyldimetylsilylete, tetrahydropyranylete va twong tu; cic nhém bao v¢ loai carboxylat
nhu este axit axetic va twong tu, cdc nhém béo vé loai este axit sulfonic nhu este axit
metansulfonic va twong tu; cdc nhom bao vé loai carbonat nhu tert-butylcarbonat va

tuong tu, va tuong tu.

Céc vi du v& nhém bao vé cho nhém carbonyl cia aldehyt gbm c6 cic nhém bao
vé loai axetal nhu dimetylaxetal va tuong tu; cac nhom bao vé loai axetal vong nhu 1,3-
dioxan va tuong tu, va tuong tu.
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Cac vi du vé nhom bao vé cho nhém carbonyl ctia keton gf”)ln cO cac nhém bao
vé loai ketal nhu 1,3-dioxan va tuong tu; cc nhom bao vé loai oxim nhu O-metyloxim va
twong ty; cic nhém bao vé loai hydrazon nhu N,N-dimetylhydrazon va twong tu, va
tuong tu.

Céc vi du vé nhém bao vé cho nhém carboxyl gdm c6 cac nhém bao vé loai este
nhu metyl este va twong tw; cic nhom béo vé loai amit nhur N,N-dimetylamit va tuong tu,
va tuong tu.

Cac vi du v& nhém bao vé cho thiol gém cd cac nhom bao vé loai ete nhu
benzylthioete va twong tu; cdc nhom béo v¢ loai este nhu este axit thioaxetic, thiocarbonat,

thiocarbamat va tuong tu, va tuong tu.

Céc vi du vé nhdm béo vé cho nhém amino va nhom di vong thom nhw imidazol,
pyrol, indol va twong tu g0m c6 cac nhém bao vé loai carbamat nhu benzylcarbamat va
tuong tw; cac nhom bao vé loai amit nhu axetamit va tuong tu; cac nhom bao vé loai
alkylamin nhur N-triphenylmetylamin va twong tw, cic nhom bao vé loai sulfonamit nhu

va tuong tu, va tuong tu.

Céc nhém bao vé co thé duge loai bd theo phuong phép da biét, vi du bang cach
str dung phwong phap st dung axit, bazo, tia cyc tim, hydrazin, phenylhydrazin, natri N-
metyldithiocarbamat, tetrabutylamoni florua, paladi axetat, trialkylsilyl halogenua (vi du,

trimetylsilyl iodua, trimetylsilyl bromua) va tuong ty, phuwong phap khir, va tuong tu.

Khi phén tng khir duge thuc hién & mdi bude, cée vi du vé tc nhan khir dugc sir
dung gdm c6 céc hydrua kim loai nhu lithi nhom hydrua, natri triaxetoxyborohydrua,
natri xyanoborohydrua, diisobutyl nhém hydrua (DIBAL-H), natri borohydrua,
tetrametylamoni triaxetoxyborohydrua, lithi tri-sec-butylborohydrua va twong tw; cac
boran nhu phtrc chit boran tetrahydrofuran va tuong tu; Raney nicken; Raney coban;
hydro; axit formic; trietylsilan va twong ty. Khi lién két doi cacbon-cacbon hodc lién két
ba duge khir, phuong phap str dung chét xuc tac nhu paladi-cacbon, chét xuc tac Lindlar

va tuong tu o thé duoc st dung.

Khi phan Gmg oxy héa duge thuc hién ¢ mdi bude, cac vi du vé tic nhan oxy hoa
duoe st dung gdm c6 cac peroxit nhu axit m-cloperbenzoic (MCPBA), hydro peroxit,
tert-butylhydroperoxit va tuong tu; cac perchlorat nhu tetrabutylamoni perchlorat va
twong tu; cac clorat nhu natri clorat va twong tu; cdc clorit nhu natri clorit va twong tu;
cac periodat nhu natri periodat va twong tu; cac thubc thir i6t siéu hoéa tri nhu
iodosylbenzen va twong tu; cac thubc thtr chira mangan nhu mangan dioxit, kali

permanganat va tuong tw, cac chi nhu chi tetraaxetat va tuong tu, cac thudc thir chira
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crom nhu pyridin clocromat (PCC), pyridin dicromat (PDC), thudc thir Jone va twong tu;
céc hop chét halogen nhu N-bromsucxinimit (NBS) va tuong tw; oxy; ozon; phirc chit
lwu huynh trioxit-pyridin; osimi tetroxit; selen dioxit; 2,3-diclo-5,6-dicyano-1,4-

benzoquinon (DDQ) va tuong tu.

Khi phan tng hoa vong géc duogc thuc hién & mdi bude, cac vi du vé chét mao
dau gde duoc st dung gbm ¢6 cac hop chit azo nhu azobisisobutyronitril (AIBN) va
tuong tu; cac chit khoi mao gbc hoa tan duoc trong nue nhu axit 4-4’-azobis-4-
xyanopentanoic (ACPA) va tuong tu; trietylboron trong sy ¢6 mdt cua khong khi hodc
oxy; benzoyl peroxit va twong tu. Céc vi du vé thube thr gbe duoc sir dung gbdm co
tributylstannan, tristrimetylsilylsilan, 1,1,2,2-tetraphenyldisilan, diphenylsilan, samari

iodua va tuong tu.

Khi phan tmg Wittig dugc thuc hién & mdi budc, cac vi du vé thude thir Wittig
duoc st dung gdm cé cac phosphoran alkyliden va twong tw. Céc phosphoran alkyliden
¢6 thé duoc diéu ché theo phuong phap da biét, vi dy, bang phan Gng clia mubi phospho

v(i bazo manh.

Khi phan tng Horner-Emmons dugc thuc hién ¢ mdi budce, cac vi du vé thube
thir dugc stt dung gdm cb cac phosphonoaxetat nhu metyl dimetylphosphonoaxetat, etyl
dietylphosphonoaxetat va twong tw; va céc bazo nhu cic hydrua kim loai kiém, céc lithi

hitu co va tuong tu.

Khi phan tmg Friedel-Crafts dugc thyuc hién & mi buéc, céc vi du vé thude thir
duoc st dung gdm c6 td hop ctia axit Lewis va axit clorit hodc td hop cua axit Lewis va
tac nhan alkyl hoa (vi du, alkyl halogenua, ruou, olefin v.v.). Theo cach khac, axit hitu co
hodc axit vo co ciing c6 thé duge st dung thay cho axit Lewis, va anhydrit nhu anhydrit

axetic va tuong tu cling ¢O thé duoc sir dung thay cho axit clorit.

Khi phéan tng thé 4i nhan thom duoc thuc hién & mdi buéde, chat 4i nhan (vi du,

amin, imidazol v.v.) va bazo (vi du, bazo hiru co v.v.) duge str dung lam thude thi.

Khi phéan (mg cong 4i nhan bang anion carbo, phan tmg cong 1,4 &i nhén (phan
tng cong Michael) bang anion carbo hogc phan g chuyén vi 4i nhén bang anion carbo
duoc thue hién & mdi bude, cac vi du vé bazo dugce str dung dé tao anion carbo gom co

céc lithi hitu co, céac alkoxit kim loai, cac bazo vo co, cac bazo hitu co va tuong tu.

Khi thubc thtr Grignard dugc thuc hién & mdi bude, cac vi du vé thude thir
Grignard dugc st dung gdm c6 cac arylmagie halogenua nhu phenylmagie bromua va
tuong tw; va cac alkyl magie halogenua nhu etylmagie bromua va tuong tu. Thubc thir
Grignard c6 thé dugc didu ché theo phuong phép da biét, vi du, bing phan tmg cia alkyl
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halogenua hodc aryl halogenua véi magie kim loai trong ete hodc tetrahydrofuran lam

dung moi.

Khi phan tmg ngung tu Knoevenagel dugc thuc hién & mdi bude, hop chét c6
nhom metylen dugc hoat hoa bang 2 nhém hut dién tr (vi du axit malonic, dietyl malonat,
malonitril, v.v) va bazo (vi du, bazo hitu co, alkoxit kim loai, bazo v0 co) duge st dung

1am thudc th.

Khi phan tng Vilsmeier-Haack dugc thuc hién & mdi bude, phosphoryl clorua va

chét din xuét amit (vi du, N,N-dimetylformamit v.v.) dugc st dung lam thudc thi.

Khi phan @ng azit hoa rugu, alkyl halogenua hogc sulfonat dugce thye hién 6 mdi
bude, cac vi du v& thube thir azit héa duge st dung gdm c6 diphenylphosphorylazit
(DPPA), trimetylsilylazit, natri azit va tuong tu. Vi du, dbi voi phan tmg azit hoa cua
ruou, phwong phap st dung diphenylphosphorylazit va 1,8-diazabixyclo[5,4,0Jundec-7-
en (DBU), phuong phép st dung trimetylsilylazide va axit Lewis, va tuong tu duogc s
dung.

Khi phan tng amin hoa khir duoc thuc hién & mdi budc, céc vi du vé tac nhan
khir duoc st dung gdm c¢6 natri triaxetoxyborohydrua, natri xyanoborohydrua, hydro, axit
formic va teong tu. Khi co cht 12 hop chit amin, cac vi du v& hop chét carbonyl dugc st
dung gdm c6 paraformaldehyde, cac aldehyt nhu axetaldehyt va tuong tu, va céc keton
nhu xyclohexanon va tuong tu. Khi co chét 12 hop chét carbonyl, cac vi du vé amin duoc
str dung gdm c6 amoni, cac amin béc 1 nhu metylamin va tuong tu; cac amin bac 2 nhu

dimetylamin va tuong ty, va tuwong tu.

Khi phéan tng Mitsunobu duoc thuc hién ¢ mdi budc, azodicarboxylat (vi du,
dietyl azodicarboxylat (DEAD), diisopropyl —azodicarboxylat (DIAD) axit
azodicarboxylic bis(2-metoxyetyl) v.v.) va triphenylphosphin dugc st dung lam thude thir.

Khi phén tmg este héa, phan (mg amit héa hogc phan tmg ure hoa dugc thuc hién
& mdi bude, cac vi du vé thude thir duoc st dung gdm c6 cac axyl halogenua nhu clorua
axit, bromua axit va tuong tu; cic axit carboxylic hoat hoa nhur cdc anhydrit, cac este hoat
hoa, céc sulfat va twrong tu. Cac vi du vé tac nhan hoat héa clia axit carboxylic gém cO cac
tic nhan ngung tu carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
hydroclorua (WSCD) va twong tw; cac tdc nhan ngung tu triazin nhu 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholin clorua n-hydrat (DMT-MM) va tuong tu; cdc tac
nhin ngung tu carbonat nhu 1,1-carbonyldiimidazol (CDI) va tuong ftu;
diphenylphosphoryl azide (DPPA); mubi benzotriazol-1-yloxy-
trisdimetylaminophosphonium (thubc thir BOP); 2-clo-1-metyl-pyridinium iodua (thude
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thtr Mukaiyama); thionyl clorua; cac alkyl haloformat bac thdp nhu etyl cloformat va
tvong tw; O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluron hexaflophosphorat
(HATU), axit sulfuric; céac td hop cla chung va twong tw. Khi tic nhén ngung tu
carbodiimit dwgc s dung, chit phu gia nhu 1-hydroxybenzotriazol (HOBt), N-
hydroxysucxinimit (HOSu), dimetylaminopyridin (DMAP) va tuong tur c6 thé dugc bd

sung vao hé phan Umg.

Khi phan tng ghép cap duge thuc hién & mdi bude, cac vi du v& chét xtc tac kim
loai dugc st dung gdm c6 cac hop chit paladi nhu paladi(Il) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(Il),
diclobis(trietylphosphin)paladi(II), tris(dibenzylideneaxeton)dipaladi(0), LI’-
bis(diphenylphosphino)feroxen paladi(Il) clorua va tuong tu; cac hop chét nicken nhu
tetrakis(triphenylphosphin)nicken(0) va tuwong tw; cac hop chit rodi nhu
tris(triphenylphosphin)rodi(III) clorua va twong tu; cac hop cét coban; céc hop chit dong
nhu ddng oxit, ddng(I) iodua va trong tu; cac hop cht platin va twong tu. Ngoai ra, bazo
¢6 thé duoc bd sung vao hé phén Gmg, va cac vi du cia nd gdm c6 cac bazo vd co va

tuong tu.

Khi phan tng thiocarbonyl héa dugc thyc hién & mdi budc, phospho pentasulfit
thuong dugc st dung lam thudc thir thiocarbonyl hoa. Ngoai ra, thudc thi c6 cu tric
1,3,2,4-dithiadiphosphetan-2,4-disulfit ~ (vi  dy, 2,4-bis(4-metoxyphenyl)-1,3,2,4-
dithiadiphosphetan-2,4-disulfit (thudc thir Lawesson) v.v.) cling c6 thé duoc str dung thay
cho phospho pentasulfit.

Khi phan tmg Wohl-Ziegler dugc thuc hién ¢ mdi bude, cac vi du vé tic nhan
halogen hoa dugc s dung gdm c6 N-iodosucxinimit, N-bromosucxinimit (NBS), N-
closucxinimit (NCS), bromin, sulfuryl clorua va twong tw. Ngoai ra, phan g c6 thé dugc
tang tbc bang cach dua chit mao diu gbc nhu nhiét, 4nh sang, benzoyl peroxit,

azobisisobutyronitril va trong tir vao h¢ phan ing.

Khi phan tmg halogen héa clia nhém hydroxy dugc thuc hién 6 mdi buée, cac vi
du vé tac nhan halogen hoa dugc st dung gdm c6 céc axit hydrohalic va cdc axit
halogenua cuia céc axit v0 co, cu thé, axit clohydric, thionyl clorua, phospho oxyclorua va
twong tu dé clo hoa, axit bromhydric 48% va tuong tu dé brom hoa. Ngoai ra, phuong
phéap diéu ché alkyl halogenua bang phan tmg gifta rugu va triphenylphosphin va cacbon
tetraclorua ho#ic cacbon tetrabromua hodc twong tur ¢6 thé dugc str dung. Ngoai ra phuong
phép diéu ché alkyl halogenua thong qua 2 budc bao gdm chuyén héa rugu thanh sulfonat
twong Ung va sau d6 phan ung sulfonat véi lithi bromua, lithi clorua hodc natri iodua cling
¢6 thé duge st dung.
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Khi phan tng Arbuzov dugc thyc hién ¢ mdi bude, cac vi du vé thude thir duogc
str dung gdm c6 cac alkyl halogenua nhu etyl bromoaxetat va tuwong tw; va cac phosphit
nhu trietyl phosphit, tri(isopropyl) phosphit va twong tu.

Khi phan tng sulfonat este héa dugc thuc hién & mdi bude, cac vi du vé tac nhan
sulfonat hoa duge s dung gdm cé metansulfonyl clorua, p-toluensulfonyl clorua,

metansulfonic anhydrit, p-toluensulfonic anhydrit va twong tu.

Khi phan tmg thuy phan dugc thuc hién & mdi bude, axit hodc bazo dugc su
dung lam thuc tht. Déi voi phan g clia axit este tert-butyl, axit formic, trietylsilan va
twong tw c6 thé dugc bd sung véo cation tert-butyl khtr bay ma duoc san xuét phu.

Khi phan tng khtr nuée duge thuc hién & mdi bude, cac vi du vé tac nhan khir
duge st dung gdbm c6 axit sulfuric, diphospho pentaoxit, phospho oxyclorua, N,N’-

dixyclohexylcarbodiimide, alumin, axit polyphosphoric va twong tu.

Hop chét (I) ¢6 thé duge didu ché tir hop chét (1) hoic (4) theo phuong phap sau

day.
R
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trong d6 R 1a nhém Ci. alkyl, Y 1& nguyén tir halogen (vi du, nguyén tir clo, nguyén tu
brom, nguyén tir iot), L la nhom doi chuyén (vi du, nguyén tir halogen (vi du, nguyén tu
flo, nguyén t clo, nguyén tir brom)), P 1a nhém béo v¢, va cac ky hiéu khéc la nhu duge
dinh nghia & trén.

Hop chét (2) 6 thé duoc didu ché bing, vi dy, cho phan tmg hop chat (1) va
metyl acrylat trong sy ¢6 mét ctia bazo thich hop nhu kali tert-butoxit.

Hop chét (3) ¢6 thé dugc diu ché bang, vi du, phan tng khir carboxyl hoa bang
cach gia nhiét hop chét (2). Mubi thich hop nhu lithi clorua, natri clorua, hodc bazo thich
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hop nhu natri hydroxit c6 thé dugc bd sung vao hé phan ung.

Hop chét (6) ¢6 thé duoc didu ché tir hop chit (4) theo phuong phéap diéu ché hop
chét (3) tir hop chét (1).

Hop chét (3) con ¢6 thé duoc diéu ché bang, vi du, phén Gng chén cacbon
monoxit cia hop chit (6) trong sy c6 miit cua rugu. Céc vi du vé chét xuc tac paladi duoc
str dung gbém c6 paladi(Il) axetat, [1,1°-bis(diphenylphosphino)feroxen]diclopaladi(Il) va
twong tw. V§i bazo, trietylamin va twong tw ¢6 thé dugc dé cép; vGi ruou, metanol, etanol
va twong tur ¢ thé duge dé cap. Ngoai ra, phdi ttr nhu 1,3-bis(diphenylphosphino)propan

va tuong tu co thé duogc bd sung vao phan tng.
Hop chét (7) ¢6 thé duoc diéu ché bang phan tng khtt hop chit (3).

Hop chit (10) c¢6 thé duge diéu ché bang phan g Mitsunobu clia hop chét (7)
va hop chét (8). N6 con co thé duge didu ché bang phan tmg gitra hop chét (7) va hop
chit (9) trong sw c6 mit cla bazo thich hgp nhu natri hydrua, kali tert-butoxit. Trong
truong hgp nay, chét phu gia nhu natri iodua va kali iodua c6 thé dugc bd sung vao phan
ung.

Hop chét (10) cling ¢6 thé duge diéu ché bang cach bao vé nguyén tr nito clia
hop chét (7) bing nhém béo vé thich hop dé thu dugc hop chat (11), thuc hién phan ng
Mitsunobu ctia hop chét (11) va hop chét (8) dé thu dugc hop chit (12), va khir bao vé
hop chét (12).

Hop chét (I) c6 thé dugc didu ché bing cach thity phan hop chat (10).

Hop chit (1), (4), (8) va (9) c6 thé dugc didu ché bang phuong phap da biét hodc
phuong phép theo do.

Khi hop chét (I) ¢6 chét ddng phan quang, ddng phén 1ap thé, ddng phan hinh hoc,
hodc dong phan quay, thi cac chét dong phan nay cling dugc bao gdm trong hop chét (I),
va ¢6 thé thu duge & dang san phim riéng ré& theo phuong phép tbng hop va phuong phéap
phén tach da biét (vi du, cd, chiét dung méi, séc ky cot, két tinh lai, v.v). Vi dy, khi hop
chét (I) ¢ chdt ddng phan quang, thi chét ddng phan quang dugc phén giai tir hop chit
cling dugc bao gdm trong hop chat (1).

Chét dong phan quang c6 thé dugc didu ché theo phuong phap da biét. Cu thé,
chit déng phan quang thu dugc str dung chét trung gian tong hop hoat tinh quang hoc
hoic bang cach dua san phim raxemic cudi cling vao phan gidi quang theo phuong phap
da biét.

Viéc phan gidi quang hoc ¢6 thé 1a phuong phap da biét, phuong phép két tinh lai
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phan doan, phuong phap cot bit ddi, phuong phap ddng phan phi déi hinh, v.v.
1) Phuong phap két tinh lai phan doan

Phuong phap trong d6 mudi clia raxemat v6i hop chét hoat tinh quang hoc (vi du,

axit (+)-mandelic, axit (-)-mandelic, axit (+)-tartaric, axit (-)-tartaric, (+)-1-phenetylamin,

(-)-1-phenetylamin, xinchonin, (-)-xinchonidin, bruxin v.v.) dugc tao thanh, ma duoc
phén tach bing phwong phép két tinh lai phan doan, va néu can, bang bude trung hoa dé

tao ra chat ddng phan quang tu do.
2) Phuong phép cot bat dbi

Phuong phép trong d6 raxemat hodc mudi ctia né duge dua vao cot (cot bit dbi)
dé phén tach chit ddng phan quang cho phép phén tach. Trong trudng hop sic ky léng, i
du, hdn hop cta chit dong phan quang dugc dua vao cdt bét d6i nhu ENANTIO-OVM
(do Tosoh Corporation san xudt), COT BAT DPOI series (do Daicel Chemical Industries,
Ltd. san xuét) va twong tu, va duge phat trién bang nuéc, cac chét dém khac nhau (vi dy,
chit dém phosphat, v.v.) va cac dung méi hitu co (vi du, etanol, metanol, 2-propanol,
axetonitril, axit trifloaxetic, dietylamin, v.v.) lam dung mdi, mot cach riéng r& hodc hon
hop d phén tach chét ddng phan quang. Trong trudng hop sic ky khi, vi du, cot bat ddi
nhu CP-Chirasil-DeX CB (do GL Sciences Inc. san xuit) va twong tu duge str dung dé
cho phép phan tach.

3) Phuong phap ddng phén phi dbi hinh

Phuong phap trong d6 hdn hop raxemic dugc didu ché thanh hdn hop dong phén
phi d6i hinh bang phan (mg héa hoc voi thudc tht hoat tinh quang hoc, ma dugc tao thanh
co chit riéng r& bing cac phuong phap tach thong thuong (vi du, phuong phap két tinh lai
phéan doan, phuong phéap sdc ky, v.v) va twong tw, va duogc dua vao xur Iy hoéa hoc nhu
thuy phén va tuong tu dé a8 phan tach gde thudc thir hoat tinh quang hoc, tir d6 thu duge
chét ddng phan quang. Vi du, khi hop chét (I) chira hydroxyl hodc amino bic mot hodc
béc hai trong phan tir, hop chét va axit hitu co hoat tinh quang héa (vi dy, MTPA axit [o-
metoxy-o-(triflometyl)phenylaxetic], axit (-)-mentoxyaxetic v.v.) va tuong tu dugc dua
vao phéan ung ngung tu @& tao thanh chét ddng phan phi dbi hinh ctia hop chét este hoic
hop chét amit trong tmg. Khi hop chét (I) ¢6 nhém carboxy, hop chét va amin hoat tinh
quang hoc hodc thubc thtr reou hoat tinh quang hoc duge dua vao phan tmg ngung tu dé
thu duge cac ddng phan phi dbi hinh ctia hop chét amit hodic hop chét este twong mg.
Ddng phéan phi d6i hinh phén tach duge dugc chuyén hoa thanh chét ddng phan quang
ctia hop chét gbc bang cach thity phén axit hodc thily phan bazo.
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Hop chét (I) ¢6 thé 14 tinh thé.
Tinh thé ctia hop chét (I) ¢6 thé duoc sin xudt theo phuong phép két tinh da biét.

Céc vi du vé& phuong phap két tinh gdm c6 phuong phap két tinh tir dung dich,
phuong phap két tinh tir hoi, phuong phap két tinh tir chit néng chay, va twong tu.

“Phwong phap két tinh tir dung dich” thuong 1a phuong phép chuyén trang thai
khong bdo hoa thanh trang thdi si€u bdo hoa bang céach thay ddi cac yéu t6 lién quan dén
d5 hoa tan ctia cac hop chét (thanh phan dung mdi, do pH, nhiét d, cuong do ion, trang
thai oxy hoa khtt, v.v) hodc lugng dung moi. Céc vi du cu th8 cta n6 gdm cé phwong
phép ¢b, phuong phap 1am lanh cham, phuong phép phan tng (phuong phép phén tan,
phuong phép dién phén), phuong phép tang trudng thiy nhiét, phuong phép thong luong
va trong ty. Céc vi du vé& dung mdi duge st dung gbm c6 céc hydrocarbon thom (vi du,
benzen, toluen, xylen, v.v.), cac hydrocarbon halogen hoa (vi dy, diclometan, cloform,
v.v.), cac hydrocarbon no (vi du, hexan, heptan, xyclohexan, v.v.), cac ete (vi dy, dietyl
ete, diisopropyl ete, tetrahydrofuran, 1,4-dioxan, v.v.), cc nitril (vi dy, axetonitril, v.v.),
céc keton (vi du, axeton, v.v.), cac sulfoxit (vi du, dimetyl sulfoxit, v.v.), cac axit amit (vi
du, N,N-dimetylformamit, v.v.), cac este (vi dy, etyl axetat, v.v.), cac rugu (vi dy, metanol,
etanol, 2-propanol, v.v.), nude va tuong tw. Cac dung mdi ndy dugc sir dung riéng r€ hodc
két hop 2 hodc nhidu loai véi ty 1¢ thich hop (vi dy, tir 1:1 dén 1:100 (ty 1¢ thé tich)). Khi
cAn thiét, tinh thé hat c6 thé dugc st dung.

“Phuong phép két tinh tir hoi” 14, vi du, phuong phép héa hoi (phuong phap ong
kin, phuong phap dong khi), phuong phép phan tmg pha khi, phuong phap van chuyén
héa hoc va tuong tu.

“Phwong phép két tinh tir chét néng chay” 13, vi du phuong phap két dong thong
thudong (phuong phép kéo, phuong phép nhiét gradien, phuong phap Bridgman), phuong
phép ving néng chdy (phuong phap thiy chin ving, phuong phdp ving néng chay di
dong), phuong phép tang trudng cu thé (phuwong phédp VLS, phuong phép epitaxy pha
long) va tuong tu.

Céc vi du duoc wu tién vé phuong phap két tinh gdm c6 phuong phap bao gdm
hoa tan hop chat (I) trong dung mdi thich hop (vi du, céc rugu nhu metanol, etanol v.v.) &
nhiét do tir 20°C dén 120°C, va lam ngudi dung dich thu dugc dén nhiét do (vi du, tir 0
50°C, tét hon 1a tir 0 dén 20°C) khong cao hon nhiét do hoa tan, va tuong tu.

CAc tinh thé theo séng ché thu duogc tir 6 ¢ thé duoc phan tach, vi dy, b%mg cach
loc va tuong tu.
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Phuong phéap phén tich tinh thé thu duoc thudng 1a phuong phép phan tich tinh
thé bang nhifu xa bot tia X. Vi phuong phip xéc dinh huéng tinh thé, phuong phap co
hoc hozc phwrong phdp quang hoc va tuong tu cling ¢6 thé dugc sir dung.

Tinh thé ctia hop chat (I) thu dugce bang phuong phép diéu ché duoc dé cap & trén
¢6 thé ¢6 o tinh khiét cao, chét luong cao va do hat 4m thép, c6 thé khong bi bién tinh
ngay ca sau khi bao quan lau dai trong diéu kién chung, va c6 thé duoc hy vong 1a vugt
troi vé 36 6n dinh. Ngoai ra, né ciing c6 thé vuot trdi vé céac dic tinh sinh hoc (vi dy, dugc
dong hoc (do hép thy, phan phéi, chuyén héa, bai tiét), bieu hién hiéu lyc, v.v) va c6 thé

[ cuc ky hitu ich 1am thubc chita bénh.

Tién duoc chit ctia hop chét (I) c6 nghia 13 hop chét ma dugc chuyén héa thanh
hop chéit (I) bing phan Gng do enzym, axit da day va twong tu dudi didu kién sinh ly
trong co thé séng, tirc 13, hop chit ma duoc chuyén hoa thanh hop chét (I) bang cach kh,
thily phan, oxy héa enzym va tuong tu; hop chit ma duoc chuyén hoa thanh hop chit (I)
bang cach thily phan va tuong tw nho axit da day, va tuong tu. Cac vi du vé tién duoc chit
61 voi hop chit (1) gdm c6 hop chét thu duge bang cach dua nhém amino trong hop chit
(I) vao axyl hoa, alkyl héa hogc phosphoryl héa (vi du, hop chét thu dugc bang cach dua
nhém amino trong hop chét (I) vao eicosanoyl hoa, alanyl hoa, pentylaminocarbonyl hoa,
(5-mety1—2-ox0-1,3-dioxolen—4-yl)metoxycarbonyl hoa, tetrahydrofuryl hoa,
pyrolidylmetyl hoa, pivaloyloxymetyl hoa, tert- butyl hoa, va tuong tw); hop chét thu duoc
bang cach dua nhém hydroxyl trong hop chét (I) vao axyl hoa, alkyl héa, phosphoryl hoa
hotc bor hoa (vi du, hop chét thu duoc bang cach dua nhom hydroxyl trong hop chét (I)
vao axetyl hoa, palmitoyl hoa, propanoyl hoa, pivaloyl hoa, sucxinyl hoa, fumaryl hoa,
alanyl hoa hoic dimetylaminometylcarbonyl hoa, va teong tw); hop chét thu dugc bang
cach dua nhom carboxyl trong hop chét (I) vao este héa hogc amit hoa (vi dy, hop chét
thu duoc bing cach dua nhom carboxyl trong hop chét (I) vao etyl este hoa, phenyl
esterific hoa, carboxymetyl este hoa, dimetylaminomety] este hoa, pivaloyloxymetyl este
héa, etoxycarbonyloxyetyl esterific hoa, phthalidyl este hoa, (5-metyl-2-oxo-1,3-
dioxolen-4-yl)metyl este hoa, xyclohexyloxycarbonyletyl este héa hodc metylamit hoa, va
twong tu) va tuong ty. Nhimg hop chét nay ¢6 thé duge didu ché tir hop chat (I) theo
phuong phép da biét.

Tién duoc chat ctia hop chét (I) ciing c6 thé 12 hop chit ma dugc chuyén hoa
thanh hop chat (I) dudi cac diéu kién sinh Iy duge mo ta trong tai liéu “IYAKUHIN no
KAIHATSU (Development of Pharmaceuticals)”, tap 7, Design of Molecules, cac trang
163-198, do HIROKAWA SHOTEN xudt ban (1990).

Theo sang ché, hop chét (1) va tién duge chét ctia hop chét (I) do6i khi duge goi
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chung 14 “hop chét theo sang ché”.
Hop chét (I) ¢6 thé 14 hydrat, khong hydrat, solvat hodc khong solvat.

Ngodi ra, hop chét (I) ¢6 thé 1a hop chét duge danh déu hofic dugc thé bang dong
vi (vi dy, 2H, 3H, ''C, "C, ¥F, S, °I va tuong tu) va twong ty. Hop chét dugce danh diu
hoic duoc thé bing ddng vi co thé duoc stir dung, vi du, lam chét danh d4u (chit danh diu
PET) dugc st dung trong chup ct 16p phong xa (PET), va hitu ich trong linh vuc chin
doan y té.

Hop chét (I) cling ¢6 thé bao gdbm dang chuyén dbi do te ri trong d6 'H duoc doi
thanh 2H(D).

Hop chét (I) cling bao gdm chit hdn bién ctia no.

Hop chat (I) ¢6 thé 1a ddng tinh thé dugc dung hodc mudi ctia n6. Pdng tinh thé
hodc mudi ctia n6 c6 nghia la chét nén tinh thd duoc cu thanh bing 2 hogc nhiéu chét rén
cu thé & nhiét do trong phong, mdi loai c6 cac dic tinh vét Iy khac nhau (vi du, cAu tric,
diém néng chay, nhiét do néng chay, do hut 4m, d0 hoa tan va do bn dinh, v.v). Ddng tinh

thé hoac mubi ctia né c6 thé duoc diéu ché theo phuong phap két tinh d3 biét.
Hop chit (I) cling c6 thé dugc sir dung lam chét dénh déu PET.

Do hop chét theo sang ché ¢6 hoat tinh e ché IP6K vuot trdi, nd cling co thé hitu

ich 1am thudc diéu tri an toan dua trén hoat tinh nay.

Vi dy, thube diéu tri theo sang ché chira hop chét theo séng ché ¢6 thé dugc ky
vong 1 thé hién doc tinh thip (vi dy, doc tinh cép tinh, doc tinh man tinh, doc tinh sinh
san, doc tinh di truyén, doc tinh trén tim, doc tinh gy ung thu), va dugc sir dung cho
dong vat c6 va (vi dy, chudt nhét, chudt, chudt canh, thd, meo, ché, bo, ctru, khi, nguoi,

v.v.) lam tac nhan phong ngira hodc diéu tri bénh lién quan dén IP6K.

Cu thé, hop chét theo sang ché ¢6 thé duoc st dung lam tac nhan phong nglra
hodc didu tri dai thao dudng (vi du, dai thao dudng tuyp 1, dai thio dudng typ 2, dai thao
dudng thai ky, déi thdo dudng béo phi), bénh tim mach (vi dy, suy tim, rdi loan nhip tim,
bénh tim thiéu mau cuc bd, bénh van tim, bénh xo vita dong mach), bénh béo phi (vi du,
bénh dudng bao 4c tinh, béo phi ngoai sinh, béo phi tang tiét isulin, béo phi ting té bao
md, béo phi tuyén yén, béo phi ting huyét trong, béo phi gidm ning tuyét giap, béo phi
vung dudi d6i, béo phi triéu ching, béo phi tré em, béo phi than trén, béo phi do an uéng,
béo phi do gidm ndng tuyén sinh duc, té bao mast hé thdng, béo phi don thudn, béo phi
trung tdm, v.v), cac bénh gan nhiém md khong do rugu (NAFLD), viém gan nhiém md

khong do ruou (NASH), dn nhidu, ting m& mau/rdi loan m& méu (vi dy, ting triglyxerit
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trong mau, bénh ting cholesterol trong mau, LDL-cholesterol trong mau cao, LDL-
cholesterol trong méu giam, ting lipit méu sau khi an), ting phosphat trong mau, giam
phosphat trong mau, téng kali trong mau, tang huyét 4p, céc bién ching tidu duong [vi du,
bénh ly than kinh, bénh vdng mac, bénh than, bénh co tim dai thdo duong, duc thiy tinh
thé, vi mach, thiéu xwong, hén mé ting thdm thau dai thudong dudng, nhiém trung (vi du
nhi®m tring dudng hd hip, nhiém trung dudng tiét niéu, nhiém trung duodng tiéu hoa,
nhidm tring md mém da, nhidm tring chi duéi), hoai tir tiéu duong, gidnh lyc khd miéng,
gidnh luc, bénh mach néo, rdi loan tudn hoan mau ngoai bién], hoi chimg chuyén hoa
(bénh ly v6i khong it hon 3 bénh ly dwoc chon tr triglyxerit trong mau ting, HDL
cholesterol trong mdu giam, tang huyét 4p, béo phi & bung va giam kha nang dung nap
glucoza), thidu co, rdi loan cam xtc, suy giam chtc néng tinh duc, trAm cam, lo au, rdi
loan than kinh, xo cimg dong mach, viém khdp géi, bénh than cép tinh, tdng nhan ap,
bénh thiéu mau cuc bo, nhdi mau co tim, nhdi mau ndo, sa sut tri tué, bénh thoai héa than
kinh [vi du, xo cimg teo co mdt bén], bénh vé ty thé, bénh viém vdng mac sic 16,
glaucoma, lodng xuong, nhim tring ndm va twong ty.

D6i v6i titu chuin chin dodn bénh dai thao duong, Hiép hoi Déi thdo dudng
Nhat Ban da xudt ban béo cédo “Report of the Committee on the Classification va
Diagnostic Criteria of Diabetes Mellitus” ndm 2010.

Theo bao cdo nay, dai thdo dudng la tinh trang thé hién bit ky trong s6: murc
glucoza trong mau lic doi (ndng do glucoza trong huyét twong tinh mach) khong thép
hon 126 mg/dL, mirc thir nghiém dung nap glucoza dudng miéng 75g (OGTT 75 g) 2 gio
(ndng dd glucoza trong huyét twong tinh mach) khong thip hon 200 mg/dL, mirc glucoza
trong mau khi khong doi (ndng dd glucoza trong huyét twong tinh mach) khong thap hon
200 mg/dL va HbA Lc (tri sb tiéu chuén quéc té) khong thép hon 6,5%. HbA ¢ (tri s0 tiéu
chuin quéc té) dugc biéu thi bing tri s6 twong duong véi NGSP tiéu chudn quéc té
(National Glycohemoglobin Standardization Program), ma 1a tri s& HbAlc (tri s6 JDS)
(%) duoc biéu hién bang tri s6 JDS thong thuong (Hiép hoi Dai thdo dudng Nhat Ban)
cong thém 0,4%. Tinh trang khong roi vao bénh ddi thio dudng néu trén va khac véi
“tinh trang thé hién mirc glucoza trong mau lic déi (ndng do glucoza trong huyét twong
tinh mach) thip hon 110 mg/dL hodc muc thir nghiém dung nap glucoza dudng miéng
75g (75g OGTT) 2 gio (ndng d6 glucoza trong huyét twong tinh mach) thip hon 140
mg/dL” (loai thong thudng) duoc goi 1a “typ ranh gi6i”.

Theo bio cdo ciia WHO (T chire Y té thé gi6i) nam 2016, déi thio dudng la tinh
trang thé hién mirc glucoza trong mau luc doi (ndng dd glucoza trong huyét trong tinh

mach) khong thip hon 126 mg/dL, hogc muc thir nghiém dung nap glucoza dudng miéng
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75g 2 gid (ndng do glucoza trong huyét trong tinh mach) khong thip hon 200 mg/dL.

Theo cac bdo cio néu trén, dung nap glucoza suy gidm (IGT) la tinh trang thé
hién mirc glucoza trong mau lac doi (ndng do glucoza trong huyét twrong tinh mach)
khong thap hon 126 mg/dL va muc thir nghiém dung nap glucoza dudng miéng 75g 2 gio
(ndng do glucoza trong huyét twong tinh mach) khong thdp hon 140 mg/dL va thip hon
200 mg/dL. Theo bao cdo cia WHO, tinh trang thé hién mirc glucoza trong mau luc doi
(ndng do glucoza trong huyét twong tinh mach) khong thip hon 110 mg/dL va thip hon
126 mg/dL va, néu c6 tri s6 do ludong thi murc thir nghiém dung nap glucoza dudng miéng
75g 2 gio (ndng d6 glucoza trong huyét twong tinh mach) thip hon 140 mg/dL dugc goi
12 IFG (glucoza lic déi suy giam).

Hop chit theo sang ché con c6 thé duge st dung 1am tac nhan phong ngira hodc
didu tri dai thao dudng, typ ranh gi6i, dung nap glucoza suy gidm hodc IFG (glucoza lic
d6i suy giam), nhu dugc danh gia theo cac bao cdo néu trén. Ngoai ra, hop chit theo sang
ché ciing c6 thé ngin ngira tién trién typ ranh gi¢i, dung nap glucoza suy giam hodc IFG

(glucoza lac déi suy giam) thanh dai thdo duong.

Tinh trang 1am sang clia bénh suy tim dwoc Hiép Hoi tim New York (NYHA)
phén loai thanh 4 giai doan dugc trinh bay trong bang 1 theo mirc do nghiém trong.

Béang 1
Phan loai suy tim theo NYHA
Mirc 4o Triéu chig ctia bénh nhén
Bénh tim, nhung khong lam han ché hoat dong thé chat. Hoat dong thé
Mitc do 1 chét thong thuong khong gy ra mét moi qua muc, danh tréng nguc,

kho thé hodc dau thit nguec.

Han ché nhe hoat dong thé chét. Khong c6 triéu ching khi nghi ngoi.
Mtrc do 11 Hoat dong thé chét thong thudng din dén mét moi, danh trdng ngue,
kho thd hodc dau tht nguec.

Han ché hoat dong thé chit dang ké. Khong co triéu ching khi nghi
Murc @0 Il |ngoi. Hoat dong thé chit it hon hoat dong thé chét thong thudng dan
dén mét moi, danh tréng nguc, khé thd hodc dau thit nguc.

T4t ca hoat dong thé chit bi han ché do bénh tim.
Mire d6 IV

Céc triéu chiing suy tim va dau thit nguc ton tai ngay ca khi nghi ngoi.
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Mot nd Iyc nhé lam ngng thém céc tri¢u chimg nay.

mirc d9 TIs: Gi6i han nhe hoat dong thé chat
murc do IIm: Gidi han vira phai hoat dong thé chét

Phan loai giai doan AHA/ACC (Hiép Hoi Tim mach Hoa Ky/Truong Pai hoc
Tim mach Hoa K3) chia thanh 4 giai doan dugc trinh bay & bang 2 theo mirc do nghiém

trong.

Béang 2

Phan loai giai doan suy tim AHA/ACC
Giai doan |DPinh nghia
A C6 yéu t6 nguy co nhung khong rdi loan chirc ning tim
B R6i loan chirc ning tAm thu that trai khong c6 triéu chimg
C Suy tim c6 triéu chimg
D Suy tim kho diéu tri

Phan loai NYHA va phén loai giai doan AHA/ACC thudng tuong tmg v6i nhau
nhu dugc trinh bay trong bang 3 sau day.

Béng 3
Quan hé twong tmg gitta phan loai NYHA va phén loai giai doan AHA/ACC
Phén loai NYHA Phén loai giai doan AHA/ACC
- A
mirc do I B
murc do 11
muc 46 11 C
muc do IV
muc do IV D

Hop chét theo sang ché ciing dugc st dung lam tac nhan phong nglra hoac diéu
-41-



36380

tri suy tim, cung luong tim thip, suy tim thiu mau cuc bo, suy tim khdng thiéu mau cuc
b0, suy tim mat bi, suy tim cAp tinh hodc suy tim mét cip bu cap tinh, duge danh gia boi

c4c bio cao néu trén.

Hop chét theo séng ché con c6 thd duoc str dung dé cai thién phén suét tong mau

thap hodc ting phan sut tong mau & nhitng d6i trong bi suy tim.

Hop chét cua sang ché cling co thé ngin chan sy tdng nang chirc ndng tim hodc
ngdn chin sy tién trién cua tinh trang ting ndng & nhitng d6i twong bi suy tim. Hop chit
theo sang ché ciing c6 thé 1am giam tai cho tim, ngén chin chimg phi dai tim, ngan chin
so budu gidp va ngan chan tang chét t& bao theo chuong trinh & nhing d6i tuong bi suy

tim.

Hop chit theo sang ché cling hitu ich 1am tic nhén phong ngira hodc diéu tri hoi
ching chuyén héa. Do bénh nhan méac hdi chimg chuyén hoa c6 ty 1€ mac bénh tim mach
rét cao so v6i bénh nhan méc bénh lién quan dén 16i song, nén phong nglra hodc di€u tri

hoi chtng chuyén hoa 1a khé quan trong d& ngan ngira cac bénh tim mach.

Tiéu chudn chn doan hoi ching chuyén hoa duge WHO cong bd nam 1999 va
NCEP cbng b6 nim 2001. Theo tiéu chi cia WHO, bénh nhan méc it nhit hai treong hop
béo phi ¢ bung, rdi loan lipit mau (TG cao hodc HDL thip) va ting huyét 4p ngoai ting
insulin méau ho#ic dung nap glucoza suy gidm duogc chén doén 12 hoi chimg chuyén hoa
(World Health Organization: Definition, Diagnosis and Classification of Diabetes
Mellitus and Its Complications. Part I: Diagnosis and Classification of Diabetes Mellitus,
World Health Organization, Geneva, 1999). Theo ti€u chi cia Bang diéu tri danh cho
ngudi 16n III cua Chuong trinh gido duc cholesterol qubc gia, ma 1a mdt chi sb dé kiém
soat bénh tim thiéu mau cuc bd & My thi bénh nhan méc it nhét ba truong hop béo phi &
bung, ting triglyxerit mau, HDL cholesterol mau giam, tang huyét 4p va dung nap
glucoza suy gidm dugc chin do4n 13 hdi ching chuyén héa (National Cholesterol
Education Program: Executive Summary of the Third Report of National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adults Treatment Panel II1). The Journal of the
American Medical Association, Vol. 285, 2486-2497, 2001).

Hop chét theo sang ché con c6 thé dugc st dung dé ngin nglra thi phat va ngan
chin sy tién trién cua céc bénh khéc nhau da néu & trén (vi dy, bién cb tim mach nhu nhdi
mau co tim va tuong tu).

O day, “phong nglra” bénh néu trén c6 nghia la, vi dy, st dung thudc chira hop
chét theo sang ché cho nhitng bénh nhén dugc du kién ¢ nguy co khéi phat cao do mot
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sé yéu t6 lign quan dén bénh nhung di khong phat trién bénh hozic bénh nhan da phat
bénh nhung khong c6 triéu chimg chil quan, hodc sir dung thuéc c¢6 chira hop chét theo
sang ché cho nhitng bénh nhan lo ngai thé hién tai phét bénh sau khi diéu tri bénh.

Thubc chira hop chét theo séng ché c6 thé cho phép sir dung riéng r& hop chit
theo sang ché hodc & dang dugc phdm chtra hop chit theo sang ché duoc tron véi chit
mang dugc dung theo phuong phép da biét (vi dy, phuong phap dugc md ta trong tai ligu
Japanese Pharmacopoeia v.v.) lam phuong phép diéu ché duoc phim. Thubc didu tri chira
hop chit theo séng ché c6 thé duge st dung an toan & dang, vi du vién nén (bao gbm vién
nén bao dudng, vién nén bao phim, vién nén ngdm duéi ludi, vién udng tan r4, vién ngdm
trong miéng, v.v), hat nhd, bot, hat, vién nang (bao gém vién nang mém, vi nang), vién
ngam det, siro, chét long, nhil tuong, huyén phu, ché phém kiém soat giai phong (vi du,
ché phdm gidi phéng tire thi, ché pham gidi phong cham, vi nang gidi phéng chém), sol
khi, phim (vi dy, phim phan r3 duong miéng, mang dinh niém mac miéng), thudc tiém (vi
du tiém dudi da, tiém tinh mach, tiém bép, tiém mang bung), tiém truyén nho giot, ché
phém loai hép thu qua da, kem, thudc m®, thubc xtrc ngoai da, ché phém két dinh, thude
dan (vi du, thubc dit hdu mon, thudc dat am dao), vién, ché phim diing dudng mii, ché
phdm qua phdi (xong), thubc nho mét va tuong tu, bing duong miéng hodc ngoai rudt (vi
du, str dung trong tinh mach, trong co, dudi da, trong ndi tang, trong mili, trong da, truyén,
trong ndo, trong truc trang, trong &m dao, trong bung va trong khéi u, s dung & ving

quanh khdi u va sir dung truc tiép tai ving t6n thuong).

Ham lugng hop chét theo séng ché trong thubc diéu tri theo sang ché 13 khoang
tir 0,01 dén 100% trong luong clia toan bd thubc didu tri. Lidu c6 thé thay d6i tuy thudc
vao dbi tugng sir dung, dudng sir dung, bénh va tuong ty. Vi dy, sir dung duong miéng
cho bénh nhén (trong lugng co thé khoang 60kg) méc bénh dai thao duong, tir khoang
0,01mg/kg trong luong co thé dén khoang 500mg/kg trong lugng co thé, tot hon 1a tir
khoang 0,1mg/kg trong lugng co thé dén khoang 50mg/kg trong lugng co thé, tot hon nita
1 tir khoang 1mg/kg trong lugng co thé dén khoang 30mg/kg trong luong co thé thanh
phén hoat tinh (Hop cht (1)) c6 thé dugce sir dung mot 1An dén vai phin mdi ngay.

Chét mang dugc dung, ma ¢ thé duoc st dung dé san xuét thudc didu tri theo
sang ché, ¢6 thé dugc vi du bang cac chit mang vo co hodc hitu co ma thuong dugce st
dung lam chét phéi ché, vi du, ta duoc, chét 1am tron, tic nhan két dinh va chit gy rd dbi
v6i ché phdm dang ran; hodc dung mdi, tdc nhin hoa tan, tdc nhén tao huyén phu, téc
nhan déng trrong, tdc nhan dém, tic nhan lam mugt va tuong tu dbi vai ché phém dang
léng. Ngoai ra, khi cAn thiét, cac chit phu gia thong thudong nhu chét bao quan, chét
chdng oxy hoa, chét tao mau, chit 1am ngot, chat hép phuy, tac nhan 1am wdt va twong tur
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cling c6 thé duge sir dung khi thich hop vdi lwgng thich hop.

Lidu duoc phim theo sing ché & dang ché phdm giai phéng cham thay ddi tuy
thudc vao loai va ham luong hop chét (1), dang bao ché, thoi gian giai phong thudc cham,
dong vat muc tiéu dugc st dung (vi dy, dong vat ¢6 va nhu chudt, chudt dé)ng, chudt canh,
chudt lang, thé, méo, cho, bo, ngua, lon, clru, khi, nguoi, v.v) va dbi tuong st dung. Vi du,
dbi v6i str dung bang dudng ngoai rudt, cAn tir khoang 0,1 dén khoang 100mg hop chit

(I) gi4i phong khoi ché phdm dugc st dung m&i tuan.

Céac vi du vé ta duoc gﬁ”)m c6 lactoza, dudng kinh, D-mannitol, tinh bdt, tinh bot
bap, xenluloza tinh thé, axit silic khan nhe va tuong tu.

Céc vi du vé chat lam tron gom cé magie stearat, canxi stearat, bot talc, silica

dang keo va tuong tu.

Céc vi du v& tac nhén két dinh gdm c6 xenluloza tinh thé, duong kinh, D-
mannitol, dextrin, hydroxypropylxenluloza, hydroxypropylmetylxenluloza,
polyvinylpyrolidon, tinh bdt, sucroza, gelatin, metylxenluloza, carboxymetylxenluloza

natri va tuong tu.

Céc vi du v& chit gay rd gdm c6 tinh bodt, carboxymetylxenluloza,
carboxymetylxenluloza canxi, carboxymetylstarch natri, L-hydroxypropylxenluloza va

tuong tu.

Céc vi du v& dung mdi gdm c6 nuéce dé tiém, ruou, propylen glycol, Macrogol,

dau me, dau bap, dau oliu va tuong tu.

Céc vi du vé tac nhan hoa tan gdm c6 polyetylen glycol, propylen glycol, D-
mannitol, benzyl benzoat, etanol, trisaminometan, cholesterol, trietanolamin, natri

carbonat, natri Xitrat va tuong tu.

Céc vi du v& tac nhan tao huyén phu gbm cb cac chét hoat dong bé mit nhu
stearyl trietanolamin, natri lauryl sulfat, axit laurylaminopropionic, lexithin, benzalkon
clorua, benzeton clorua, glycerin monostearat va twong tu; cac polymer ua nudc nhu
poly(vinyl ruou), polyvinylpyrolidon, carboxymetylxenluloza natri, metylxenluloza,
hydroxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza va tuong tu; va
tuong tu.

Céc vi du v& tac nhan dang truong gdm c6 glucoza, D-sorbitol, natri clorua,
glyxerin, D-mannitol va tuong tu.

Céc vi du vé tac nhan dém gbm c6 céc dung dich dém nhu phosphat, axetat
carbonat, xitrat va tuong tu.
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Céc vi du vé tdc nhan 1am mugt gom c6 rugu benzyl va tuong tu.

Céc vi du v& chét bao quan gdm c6 parahydroxybenzoat, clobutanol, rugu benzyl,

rugu phenyletyl, axit dehydroaxetic, axit sorbic va twong tu.

Céc vi du vé chét chéng oxy hoa gdm c6 sulfit, axit ascorbic, o-tocopherol va
tuong tu.

Dé phong ngira hodc diéu tri cac bénh khéc nhau, hop chét theo sang ché ciing c6
thé duoc st dung cling v6i cac thubc didu tri khac. Trong phan sau day, thube duoc st
dung khi hop chét theo sang ché duoc sir dung ciing voi thudc khac duge goi 1a “tdc nhin

két hop theo sang ché”.

Vi du, hop chét theo sang ché c6 thé duoc sir dung cling vdi cac thude sau day
(thude két hop).

(1) tac nhan diéu tri d4i thdo dudng

céc ché phém insulin (vi dy, cac ché phém insulin ddng vat duoc chiét xut tir tuyén tuy
cua bo hoac lon; cac ché phém insulin cua nguoi dugc téng hop di truyén str dung nidm
men hodc Escherichia coli, insulin kém, insulin k&m protamin; phan doan hozc dan Xuét
cua insulin (vi dy, INS-1), ché phén insulin st dung duong miéng), cac chét nhay insulin
(vi du, pioglitazon hodc mudi cta n6 (tdt hon 13 hydroclorua), rosiglitazon hodc mudi ctia
no (tét hon 1a maleat), Metaglidasen, AMG-131, Balaglitazone, MBX-2044,
Rivoglitazone, Aleglitazar, Chiglitazar, Lobeglitazone, PLX-204, PN-2034, GFT-505,
THR-0921, hop chit dugc md t& trong tai liéu WO2007/013694, W02007/018314,
W02008/093639 va WO2008/099794), cac chit e ché a-glucosidaza (vi dy, vogliboza,
acarboza, miglitol, emiglitat), biguanide (vi dy, metformin hoéac mubi cua nd (tét hon 1a
hydroclorua), buformin hoéc mudi caa né (vi dy, hydroclorua, fumarat, sucxinat)), chét
kich thich bai tiét insulin [sulfonylurea (vi du, tolbutamit, glibenclamit, gliclazide,
clorpropamit, tolazamit, axetohexamit, glyclopyramit, glimepiride, glipizide, glybuzole),
repaglinide, nateglinide, mitiglinide hodc mudi canxi hydrat cia nd], céc chit e ché
dipeptidyl-peptidaza (vi du, Alogliptin hodc mudi ctia nd (tdt hon la benzoat),
Vildagliptin, Sitagliptin, Saxagliptin, Teneligliptin, Linagliptin, Anagliptin, Melogliptin,
Dutogliptin, PF-00734200, ALS2-0426, TA-6666, TS-021, KRP-104, Trelagliptin hodc
muéi ciia n6 (6t hon 12 mudi axit sucxinic)), chét cha van B3 (vi du, N-5984), chit chu
vin GPR40 (vi du, fasiglifam, hop chit dugc mo ta trong tai liéu W02004/041266,
W02004/106276, W02005/063729, W02005/0637253, W02005/087710,
W02005/095338, W02007/013689 hodac W02008/001931), chat cht vén thy thé GLP-1
[vi du, GLP-1, tdic nhdn GLP-IMR, Liraglutide, Exenatide, AVE-0010, BIM-51077,
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Aib(8,35)hGLP-1(7,37)NH2, CIC-1131, Albiglutide], semaglutide, chét chu van amylin
(vi du, pramlintide), chét e ché phosphotyrosin phosphataza (vi du, natri vanadate), chit
trc ché gluconeogenesis (vi dy, chét tre ché glycogen phosphorylaza, chét trc ché glucoza-
6-phosphataza, chét dbi van glucagon, chét trc ché FBPaza), chét trc ché SGLT2 (chét
ddng van chuyén natri-glucoza 2) (vi dy, ipragliflozin, dapagliflozin, luseogliflozin,
tofogliflozin, canagliflozin, empagliflozin, AVE2268, TS-033, YM543, TA-7284,
Remogliflozin, ASP1941), chdt e ché SGLTI1, chét trc ché 11p-hydroxysteroid
dehydroaza (vi du, BVT-3498), adiponectin hodc chét cht van cia no, chét trc ché IKK
(vi dy, AS-2868), cac thudc cai thién khang leptin, cht chu van thu thé somatostatin, chét
hoat héa glucokinaza (vi dy, Piragliatin, AZD1656, AZD6370, TTP-355, hop chét dugc
md ta trong tai lieu WO2006/112549, WO2007/028135, W02008/047821,
W02008/050821, WO02008/136428 hodc WO2008/156757), GIP (Glucoza-dependent
insulinotropic peptide) va tuong tu.

(2) tac nhan diéu tri c4c bién chimg tiéu dudng

Céc chét trc ché aldoza reductaza (vi du, Tolrestat, Epalrestat, Zopolrestat, Fidarestat, CT-
112, ranirestat (AS-3201), Lidorestat), cac yéu & dinh dudng than kinh va c4c thubc ting
cudng no6 (vi dy, NGF, NT-3, BDNF, cac chét thac dﬁy san xuAt — bai tiét dinh dudng
than kinh duge mo ta trong tai liéu WO01/14372 (vi du, 4-(4-clophenyl)-2-(2-metyl-1-
imidazolyl)-5-[3-(2-metylphenoxy )propyl]Joxazol), hop chit dugc mo ta trong tai liéu
W02004/039365)), céc thube thic ddy téi tao than kinh (vi du, Y-128), chét tic ché PKC
(vi du, ruboxistaurin mesylat), chét e ché AGE (vi du, ALT-946, pyratoxanthine, N-
phenacylthiazol bromua (ALT-766), ALT-711, EXO-226, Pyridorin, Pyridoxamin), cac
chét cha vén thu thé GABA (vi du, gabapentin, Pregabalin), chét e ché tai hép thu
serotonin * noradrenaline (vi dy, duloxetin), chét trc ché kénh natri (vi du, Lacosamit), chét
khtr oxy hoat tinh (vi dy, axit thioctic), thude gian mach nfo (vi dy, tiapuride, mexiletine),
céc chét chii van thu thé somatostatin (BIM23190), céc chét rc ché diéu chinh tin hiéu

chét té bao theo chuong trinh (ASK-1) va tuong tu.
(3) thude diéu tri suy tim
(i) chét d6i khang thu thé B

carvedilol, metoprolol, atenolol va tuong tu.
(ii) thubc loi tiéu

hydroclothiazide, ~spironolactone, —furosemide, indapamit, bendrofluazide,

xyclopenthiazide va tuong tu.
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(iif) thudc tim mach
digoxin, dobutamin va tuong tu.
(iv) thudc chdng trim cam
spironolactone, eplerenone va tuong tu.
(v) thudc ha nhip tim
ivabradine va tuong tu.
(vi) thudc tiém trg tim tinh mach
h-ANP va tuong tu.
(vii) cac thude khéc
relaxin va tuong tu.
(4) Céc thude khac
(viii) chit nhay Ca
MCC-135 va tuong tu.
(ix) chét dbi khang kénh Ca

nifedipine, diltiazem, verapamil, lomerizine hydroclorua, amlodipine besylate va

tuong tu.
(x) thube chéng tidu cAu, thudc chng dong mau

heparin, aspirin, warfarin, dabigatran, rivaroxaban, apixaban, edoxaban va tuong
tu.

(xi) chét trc ché HMG-CoA reductaza
atorvastatin, simvastatin va twong tu.
(xii) thubc ha duong huyét
probenecid, allopurinol, febuxostat va twong tu.
(xiii) thudc chen a.
doxazosin va tuong tu.
(xiv) tdc nhéan hép phy dudng miéng
kremezin va tuong tu.

(xv) thube diéu tri tang kali mau
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calcicol va tuong tu.
(xvi) thudc diéu tri ting phosphat méu

sevelamer, lanthanum carbonat va tuong tu.
(xvii) thudc cai thién nhiém toan chuyén hoa

natri bicarbonat va tuong tu.
(xviii) vitamin loai hoat dong

Déi véi viee didu tri két hop, thoi gian sir dung hop chét theo sang ché va thude
két hop 1a khong bi han ché, va hop chit theo séng ché hoiic thube két hop c6 thé duge st
dung cho ddi twong str dung mot cach ddng thoi, hodc c6 thé dugc st dung vao cac thoi
didm khéc nhau. Lidu ding thudc két hop c6 thé duoc xé4c dinh theo liéu st dung 14m
sang, va co thé dugc lya chon mot cach thich hop tiy thudc vao d6i twong st dung,

duong st dung, bénh, Kkét hop va tuong tu.

Dang sir dung cta str dung két hop 14 khong bi gi6i han cu thé, va hop chit theo
sang ché va thubc két hop chi can duge két hop khi st dung. Cac vi du vé céach st dung

nhu vay gom c6 céc cach sau:

(1) sir dung ché phim duy nhét thu dugc bang cach xt 1y ddng thdi hop chét theo sang
ché va thube két hop, (2) sir dung ddng thoi 2 loai ché phdm ctia hop chét theo sang ché
va thube két hop, ma duogc san xuét riéng r&, bang cting dudng st dung, (3) st dung 2 loai
ché phdm ciia hop chét theo sang ché va thude két hop, duoc san xuét riéng 18, bang cling
duong st dung theo céch so le, (4) sir dung ddng thoi 2 loai ché pham ctia hop chit theo
séng ché va thube két hop, duge san xudt riéng 18, bang cac dudng sir dung khic nhau, (5)
str dung 2 loai ché phdm ctia hop chét theo sang ché va thudc két hop, ma dugc san xudt
riéng biét, bang dudng str dung khac nhau theo céch so le (vi dy: sir dung theo thtr tu hop
chét theo sang ché va thudc két hop, hoic theo thi tu nguoc lai) va twong tu.

Ty 1€ tron hop chét theo sang ché va thudc két hop trong tac nhan két hop theo
sang ché c¢6 thé dugc chon thich hop dya trén d6i twong str dung, dudng stt dung, bénh va
twong tu.

Vi dy, mac du ham luong hop chit theo sang ché trong tic nhan két hop theo
sang ché thay d6i thy thude vao dang bao ché, né thudong tir khoang 0,01 dén khoang
100% trong luong, t6t hon 1a tir khoang 0,1 dén khoang 50% trong lugng, t6t hon nita 1a
tir khoang 0,5 dén khoang 20% trong luong toan ché pham.

Ham luong thude két hop trong tic nhan két hop theo sang ché thay ddi tiry thude

vao dang bao ché, va thuong tir khoang 0,01 dén khoang 100% trong luong, t6t hon 12 tir
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khoang 0,1 dén khoang 50% trong lugng, t6t hon nita 1a tir khoang 0,5 dén khoang 20%

trong lugng toan ché pham.

Mic dit ham lwong cta chét phu gia nhu chdt mang va tuong tu trong tc nhan
két hop theo sang ché thay dbi tiry thude vao dang bao ché, no thuong tir khoang 1 dén
khoang 99,99% trong luong, tot hon 1a tir khoang 10 dén khoang 90% trong luong toan

che pham.

Khi hop chét theo sang ché va thude két hop duoc bao ché riéng ré thi ham lugng

twong tu ¢6 thé dugc ap dung.

Luong bét ky cia thude két hop c6 thé duoc chip nh4n mién 1a cac tac dung phu
khong gay ra van dé. Lidu hang ngay cia thudc két hop thay ddi tiy thude vao mirc do
nghiém trong, tudi, giéi tinh, trong lugng co thé, sy khac biét v& do nhay cta ddi tuong,
thoi gian st dung, khodng cach lidu va tinh chét, dugc 1y, loai duge phém, loai thanh phén
hoat tinh, va twong ty va khong bi gidi han cu thé, va luong clia thude 13, trong trudng
hop st dung dudng miéng, vi du, thudng tir khoang 0,01 dén khoang 200mg, t6t hon 14 tir
khoang 0,01 dén khoang 500mg, t6t hon nita 1a tir khoang 0,1 dén khoang 100mg, mdi

lkg dong vat co6 va va lidu nay thudng duge st dung 1 1an dén 4 14n chia trong ngay.

Khi tdc nhan két hop theo sing ché duge st dung, hop chét theo sing ché va
thube két hop c6 thé duge sir dung ddng thoi, hodc ¢6 thé dugc st dung theo cach so le.
Khi duoc st dung & cac khoang thoi gian, khoang lidu thry thudc vao thanh phén hitu hiéu,
dang liéu va phuong phap st dung, va, vi dy, khi thude két hop duoc sir dung trude, thi
phuong phép trong d6 hop chit theo sang ché duoc str dung trong khoang thoi gian tir 1
phit dén 3 ngay, t6t hon 1a tir 10 phut dén 1 ngay, t6t hon nita 1a tir 15 phut dén 1 gid, sau
khi str dung thube két hop 1a vi du. Khi hop chit theo sang ché duge sir dung trude, thi
phuong phép trong do thudc két hop dugc sir dung trong khodng thoi gian tir 1 phut dén 1
ngay, t6t hon 14 tir 10 phit dén 6 gid, t6t hon nita 1a tir 15 phut dén 1 gio sau khi st dung
hop chit theo sang ché 1a vi du.

Vi du thue hién sang ché

Sang ché duoc giai thich chi tiét trong phan sau ddy bang cach tham khao céc vi
du, vi du thuc nghiém va vi du bao ché, cac vi du nay khong dugc hiéu 14 nham gigi han

va séng ché c6 thé dugc thay doi trong pham vi clia séng ché nay.

Trong cac vi du sau déy, “nhiét do trong phong” thuong la tir khoang 10°C dén
khoang 35°C. Ty 1¢ duoc thé hién cho cac dung moi hdn hop 1a ty 1€ tron thé tich, trir khi
¢ quy dinh khac. % nghia 13 % trong luong, trir khi ¢6 quy dinh khac.
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Viéc rira giai bang sic ky cot trong céc vi du duge thuc hién dudi sy quan sit
bang TLC (sdc ky 16p méng), trir khi c6 quy dinh khac. Trong quan sat TLC, 60 Fass do
Merck san xuit dugc str dung 1am dia TLC va, v6i chét rira giai, dung moi duge sir dung
lam dung moi rira gidi trong sac ky cot dugc st dung. Piu do UV duoc sir dung dé phat
hién. Trong sic ky cot silica gel, “NH” c6 nghia 1a st dung silica gel lién két
aminopropylsilan va “Diol” ¢6 nghia la s dung silica gel lién két 3-(2,3-
dihydroxypropoxy )propylsilan. Trong HPLC diéu ché (sic ky 16ng hiéu ning cao), “C18”
¢6 nghia 1a st dung silica gel lién két octadecyl. Ty 1& dung moi rira giai 13 céc ty 18 tron
14n thé tich, trir khi c6 quy dinh khac.

Dbi voi phan tich 'H NMR, phdn mém ACD/SpecManager (tén thuong mai) va
twong tyr duge sit dung. Céc dinh cia nhém hydroxyl, nhém amino va tuong tw, ma co
céc dinh proton rat nhe, doi khi khong dugc mo ta.

MS duge do bang LC/MS. Déi v6i phuong phap ion hoa, phuong phép ESI hodc
phuong phap APCI duge st dung. Dit liéu chi céc chi s& duoc phat hién. Thong thuong,
dinh ion phéan tir dugc quan sat nhung ¢6 nd ¢ thé dugc quan sat & dang ion manh. Trong
trwong hop mudi, dinh ion phan t&r hodc dinh ion méanh ctia dang tu do thuong dugc quan
sat.

Don vi ctia ndng d6 mau (c) trong phép quay quang ([c]p) 1 g/100ml.

Déi véi cac tri sb phan tich nguyén t6 (Anal.), c4c tri s6 theo 1y thuyét (Caled) va
céc tri sd thue nghiém (Found) duge md ta.

Trong céc vi duy, dinh do nhiéu xa bot tia X c6 nghia 1a dinh dugc do & nhiét do
trong phong sir dung Ultima IV (Rigaku Corporation, Japan) v6i tia Cu-lam tia nguon.
Céc didu kién do nhu sau.

Ap suét dién/dong dién: 40kV/50mA

Téc do quét: 6 do/phut

Pham vi quét 2 Theta: 2-35 do

Do két tinh do nhiu xa bdt tia X trong cac vi du duge tinh bing phuong phép
Hermans.

Phép phan tich cdu tric tinh thé tia X trong cac vi du gbm c6 do dit liéu nhiéu xa
bang XtaLAB P200 do Rigaku Corporation san xuét. Pha khoi ddu duoce xéc dinh bang
phuong phép truc tiép (SIR2008 (Burla, M. C.; Caliandro, R.; Camalli, M.; Carrozzini,
B.; Cascarano, G. L.; De Caro, L.; Giacovazzo, C.; Polidori, G.; Siligi, D.; Spagna, R.
SIR2008: Program for the Solution of Crystal Structures from X-ray Data; CNR Institute
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of Crystallography: Bari, Italy, 2007.)) va cAu tric dugc tinh chinh sir dung phuwong phap
binh phuong tbi thiéu ma tran toan phan (SHELXL-2014/7 (Sheldrick, G.M. Acta Cryst.
A 2008, 64, 112-122.)). Yéu t6 nhiét do di huéng duge ap dung v6i nguyén tir Khong
hydro va yéu t nhiét do dang huéng duge p dung v6i nguyén tir hydro.

Trong cac vi duy, cac chir viét tit sau ddy duogc st dung.
mp: diém néng chay
MS: phd khdi
M: ndng d6 mol
N: trang thai binh thudng
CDCl;: deuterocloform
DMSO-de: deuterodimetyl sulfoxit
CD;0D: metanol doteri hoa
'"H NMR: cong hudng tir hat nhan proton
LC/MS: khéi phd séc ky 1éng
ESI: ion héa dién tr phun
APCT: ion héa hoa hoc & ap suat khi quyén
TFA.: axit trifloaxetic
Vidul

Axit (1r,4r)-4-(2,4-diclophenoxy)-2’-oxo0-1",2’-dihydrospiro[xyclohexan- 1,3’-indol]-5’-
carboxylic

A) dimetyl 2’ 4-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-indol]-3,5’ -dicarboxylat

Hbn hop chira metyl 2-oxoindolin-5-carboxylat (57,4g), kali tert-butoxit (1,68g)
va dimetyl sulfoxit (300ml) duoc bd sung metyl acrylat (81ml) & nhiét do 40°C trong 1
gio. Vao luc do, nhiét d bén trong téng 1én 60°C. Hdn hop phan Gmg duoc khudy trong
mbi trudng nito & nhiét 49 60°C trong 30 phit, va kali tert-butoxit (20,3g) dugc b sung 4
1an (téng luong 81g) cach nhau 10 phut. Hdn hop phén mg duoc khudy trong méi trudng
nito & 60°C trong 1 gi®, duge trung hoa bing axit clohydric 6N & nhiét do tir 10°C dén
15°C, va dugc chiét bang etyl axetat. Lép hitu co duoc phan tich, dugc rira bing nuéc,
dung dich nudc natri hydro carbonat béo hoa va nude mubi bdo hoa, duge 1am kho bang
magie sulfat khan va duogc co6 dudi ap sudt giam. Phan cin dugc ria bang etyl axetat-
hexan (1:4) dé thu dugc hop chét néu & d& muc (72,0g).
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MS: [M-H] 330.,0.
B) Metyl 2°,4-dioxo-1",2’-dihydrospiro[xyclohexan-1,3’-indol]-5’ -carboxylat

Hon hop chia dimetyl 2’ 4-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-indol]-
3,5°-dicarboxylat (105g), nude (5,71ml), natri clorua (18,5g) va dimetyl sulfoxit (400ml)
duoc khudy & nhiét do 150°C trong 5 gio. Hon hop phén ung duge rét vao nude, va hdn
hop dugc chiét bang etyl axetat. L6p hitu co dugc phan tach, dugc ria bing nudc va
nude mudi bio hoa, duge 1am kho bing magie sulfat khan va dugc ¢6 dudi ap suét giam.

Phan cin dugc rira bang etyl axetat dé thu dwoc hop chit néu & dé muc (55,2g).
MS: [M-H] 272,0.

C) Metyl (1s,4s)-4-hydroxy-2’-oxo-1 » 2°-dihydrospiro[xyclohexan-1,3’-indol]-5-
carboxylat (I) va metyl (1r,4r)-4-hydroxy-2’-oxo-1 ’>,2’-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylat (II)

Dung dich chira metyl 2’ 4-dioxo-1’,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylat (3,05g) trong tetrahydrofuran (75ml) dugc bd sung natri borohydrua (0,844g)
& nhiét o 0°C, va hdn hop duoc khudy & nhiét do trong phong qua dém. Hon hgp phan
tng duogc bo sung axit clohydric IN & nhiét do trong phong, va hén hop duoc chiét bang
etyl axetat. Lp hitu co dugc phan tach, duge rira bang nude va nude mudi bio hoa, duge
Jam kho bing magie sulfat khan va dugc co dudi ap suét giam. Phan cin duoc tinh ché
bang phép sdc ky cdt silica gel (etyl axetat/hexan) 8 thu duoc hop chét néu & d& muc (I)
(1,35g) va hop chit néu & d& myc (1) (110mg).
hop chét néu & dé muc (I)

'H NMR (400 MHz, DMSO-ds) 51,60-1,82 (6H, m), 1,87-2,03 (2H, m), 3,71-3,78 (1H,
m), 3,81 (3H, s), 4,59 (1H, d, J = 4,0 Hz), 6,92 (1H, d, J = 8,8 Hz), 7,82-7,86 (2H, m),
10,65 (1H, d, J = 1,0 Hz).; MS: [M-H] 274.0.

hop chit néu & dé muc (I1)

1H NMR (400 MHz, DMSO-dg) 81,56-1,73 (6H, m), 1,98-2,02 (2H, m), 3,68 (1H, brs),
3,83 (3H, s), 4,83 (1H, d, ] = 4,1 Hz), 6,97 (1H, d, ] = 8,3 Hz), 7,88 (1H, dd,J=8.2,13
Hz), 8,02 (1H, d, ] = 1,0 Hz), 10,78 (1H, brs).; MS: [M-H] 274,0.

D) Metyl (1r,4r)-4-(2,4-diclophenoxy)-2’-ox0-1",2° -dihydrospiro[xyclohexan-1,3’-indol]-
5’-carboxylat

Hdn hop chira diisopropyl azodicarboxylat (dung dich toluen 1,9 mol/l, 2,87ml),
triphenylphosphin (1,43g) va tetrahydrofuran (20ml) dugc bd sung 2,4-diclophenol

(0,711g) & nhiét d trong phong, va dung dich chira metyl (1s,4s)-4-hydroxy-2’-0xo-
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1’,2°-dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (1,00g) trong tetrahydrofuran
(20ml) duoc bd sung vao. Sau khi khudy & nhiét @9 trong phong qua dém, nudc duge bd
sung vao hdn hop va hdn hop nay duge chiét bang etyl axetat. Lop hitu co duge phan
tach, duge rira bing nudc va nudce mubi bio hoa, duge 1am khd bing magie sulfat khan
va duge cd dudi 4p sudt giam. Phan cin dugce tinh ché bang phép sic ky cot silica gel
(etyl axetat/hexan) @8 thu dugc hop chét néu & @ muc (1,37g) & dang san phdm tinh khiét
tho.

MS: [M-H] 418,1.
E) Axit (lr4r)-4-(2,4-diclophenoxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan-1,3’ -indol]-

5’-carboxylic

Hon hop chtra metyl (1r,4r)-4-(2,4-diclophenoxy)-2’-0x0-1’,2’-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (1,37g), tetrahydrofuran (15ml) va
metanol (15ml) dugc bd sung dung dich nuéc natri hydroxit 2N (16,3ml) & nhiét do trong
phong. Hon hop dugc khudy & nhiét @6 50°C qua dém va duoc co dudi ap sudt giam.
Phin cin dugc pha lodng bang nude, 16p nude duge rira bang etyl axetat, dugc trung hoa
bang axit clohydric 6N, va hdn hgp dugc chiét bang etyl axetat. Lép hitu co dugc phén
tach, duoc rira bang nudc va nude mubi bdo hoa, duoc 1am khd bang magie sulfat khan
va duge cd dudi ap sudt giam. Phin cin dugc tinh ché biang phép sic ky cot silica gel
(etyl axetat/hexan) va chit rén thu duoc duoc két tinh tir metanol/nude dé thu dugc hop

chét néu & d&& muc (320mg).

1H NMR (400 MHz, DMSO-ds) 81,69 (2H, dd, J = 11,1, 6,2 Hz), 1,82-1,98 (4H, m),
2.23-2,37 (2H, m), 4,85 (1H, brs), 6,94 (1H, d, T = 8,0 Hz), 7,37 (21, 5),7,62 (1H, 5), 7,85
(1H, d, T = 8,2 Hz), 7,89 (1H, s), 10,72 (1H, ), 12,68 (1H, brs).

Vidu3

Axit (1r,4r)-2’-0x0-4-(2,4,6-triclophenoxy)-1°,2°-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic

A) Metyl (lIr,4r)-2’-ox0-4-(2,4,6-triclophenoxy)-1°,2’-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylat

Hbn hop chira diisopropyl azodicarboxylat (dung dich toluen 1,9mol/l, 0,287ml),
triphenylphosphin (143mg) va tetrahydrofuran (4ml) dugc bd sung 2,4,6-triclophenol
(86mg) va metyl (1s,4s)-4-hydroxy-2’-oxo0-1",2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylat (100mg) & nhiét do trong phong, va hén hop duge khudy & cing nhiét d¢ trong
60 gid. Hon hop phan img duge bd sung nuée & nhiét do trong phong va hon hop dugce
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chiét bang etyl axetat. Lép hitu co duge phén tach, dugc rira bing nude va nude mubi bdo
hoa, duge 1am kho bang magie sulfat khan va dugc c¢d dudi ap sut giam. Phan cin dugc
tinh ché bing phép sic ky cot silica gel (etyl axetat/hexan) d& thu dugc hop chét néu & dé
muc (260mg) & dang san pham tinh khiét tho.

MS: [M-H] 452.0.

B) Axit (1r,4r)-2’-0x0-4-(2,4,6-triclophenoxy)-1",2’-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylic

Hén  hop chta  metyl  (1r,4r)-2’-0x0-4-(2.,4,6-triclophenoxy)-1°,2’-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (165mg), tetrahydrofuran (2ml) va
metanol (2ml) duoc bd sung dung dich nuée natri hydroxit 2N (1,81ml) & nhiét do trong
phong va hdn hop duge khudy & nhiét d6 50°C qua dém. Hdn hop phan tmg duge ¢d dudi
ap sudt giam, va nudc va etyl axetat dugc bd sung vao phan cin. Lép nude duge phén
tach, duoc trung hoa bang axit clohydric 6N, va hén hop duoc chiét bing etyl axetat. L6p
hitu co dugc phén tach, duoc rua bing nudc mudi bdo hoa, dugc lam khd bang magie
sulfat khan va duoc co dudi ap suit giam. Phén cin dugc rira bang etanol dugc gia nhiét

@& thu duoc hop chat néu & dé muc (115mg).

'H NMR (400 MHz, DMSO-ds) 81,67-1,89 (4H, m), 1,99-2,09 (2H, m), 2,19 (2H, d,J =
5.6 Hz), 4,53-4,63 (1H, m), 6,91-7,00 (1H, m), 7,73 (2H, s), 7,88 (1H, d, T = 8,2 Hz), 8,06
(1H, 5), 10,79 (1H, s), 12,68 (1H, brs).

Vidu4

Axit (1r,4r)-4-((3,5-diflopyridin-2-y1)oxy)-2’-oxo-1,2’-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylic

A) Metyl (Ir4r)-4-((3,5-diflopyridin-2-yl)oxy)-2’-oxo-1",2’-dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylat

Hon hop chtra metyl (1r,4r)-4-hydroxy-2’-oxo-1°,2’-dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylat (1,50g) va N,N-dimetylformamit (50ml) duoc bd sung natri
hydrua (60% trong dau, 436mg) & nhiét do 0°C, va hdn hop duge khudy & cling nhiét do
trong 30 phat va 2,3,5-triflopyridin (1,09g) dugc bd sung vao. Sau khi khudy & nhiét d6
trong phong trong 10 gid, hdn hop phéan tmg dugc rét vao nude da va duge chiét bing
etyl axetat. Lép hitu co duge phan tach, dugc rira béng nuée mudi bdo hoa, duoce 1am khod
trén natri sulfat khan, va duge cd dudi 4p sudt giam. Phan cin dugc tinh ché bang phép

sdc ky cot silica gel (etyl axetat/ete diu mo) dé thu dugc hop chit néu & @ muc (500mg).

'H NMR (400 MHz, DMSO-dg) §1,77-1,95 (6H, m), 2,33-2,34 (2H, m), 3,85 (3H, s),
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5.28-5,27 (1H, m), 6,99-7,01 (1H, d, J = 8,0 Hz), 7,90-7,94 (2H, m), 7,98-8,02 (1H, m),
8,09 (1H, s), 10,86 (1H, s).

B) Axit (1r,4r)-4-((3,5-diflopyridin-2-yl)oxy)-2’-oxo-1°,2’-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylic

Hon hop chira metyl (lrd4r)-4-((3,5-diflopyridin-2-yl)oxy)-2’-oxo-1’,2°-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (500mg), tetrahydrofuran (10ml) va
nude (10ml) duoc bd sung lithi hydroxit monohydrat (216mg) & nhi¢t do trong phong, va
hdn hop dugc khudy trong moi trudng nito & nhiét do 50°C trong 3 gi¢ va dugc cd. Phan
can duoc bd sung axit clohydric 3N dé diéu chinh d6 pH=3.0, va hdn hop dugc chiét béng
etyl axetat. L&p hitu co duge phan tach, duge ria bang nude mudi bio hoa, duge lam kho
trén natri sulfat khan, va dugc ¢d dudi p suat gidm. Phan cin dugc tinh ché bang phép

sic ky cot silica gel (etyl axetat/ete diu hoa) dé thu duoc hop chét néu & dé muc (260mg).

'H NMR (400 MHz, CDsOD) 81,90-1,97 (4H, m), 2,10-2,12 (2H, m), 2,41-2,43 (2H, m),
5,35-5,41 (1H, m), 7,00-7,02 (1H, d, J = 8,0 Hz), 7,55-7,59 (1H, m), 7,92 (1H, s), 7,93-
8,01 (1H, m), 8,16 (1H, s).

Vidu9

Axit (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo-1°,2’-dihydrospiro[xyclohexan-1,3’-
indol]-5’-carboxylic

A) metyl (1s,4s)-4-hydroxy-2’-oxo0-1’,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylat

Hdn hop chira metyl 2’4-dioxo-17,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylat (26g) va tetrahydrofuran (300ml) dugc bd sung phiic chit boran-
tetrahydrofuran (dung dich tetrahydrofuran 1mol/l, 95ml) & nhiét do 0°C, va hdn hop
duoc khudy & cling nhiét do trong 20 phut. Hon hop phan tng duge bd sung nude & nhiét
d 0°C va axit clohydric IN (8ml), va hdn hop dugc chiét bang etyl axetat. L6p hitu co
duogc phan tach, dugc rua bang nudc va nude mudi bdo hoa, duge 1am kho bing magie
sulfat khan va dugc c6 dudi p suit giam. Phin cin dugc tinh ché bang phép sic ky cot

silica gel (etyl axetat/hexan) dé thu dugc hop chit néu & dé muc (14,6g).

'H NMR (300 MHz, DMSO-d) 81,58-1,84 (6H, m), 1,86-2,06 (2H, m), 3,65-3,87 (4H,
m), 4,60 (1H, d, ] = 3,9 Hz), 6,92 (1H, dd, J = 8,6, 1,3 Hz), 7,73-7,90 (2H, m), 10,65 (1H,
s).; MS: [M-H] 274,0.

B) Metyl (Is,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo-1°,2’-dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylat
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Huyén phu chira natri hydrua (60% trong dau, 3,71g) va tetrahydrofuran (200ml)
duoc bd sung metyl (1s,4s)-4-hydroxy-2’-oxo-17,2’-dihydrospiro[xyclohexan-1,3’-indol]-
5’-carboxylat (8,50g) ¢ nhiét do 0°C, va hdn hop duoc khudy & cting nhiét do trong 30
phat. Sau khi khudy, 3,5-diclo-2-flopyridin (6,15g) dugc bd sung vao. Sau khi khudy &
nhiét do trong phong qua dém, nudc duge bd sung vao hdn hgp phan ung va hén hop
duoc chiét bing etyl axetat. Lép hitu co duge phan tach, duge ria bang nudc va nude
mudi bdo hoa, duoc 1am kho bing magie sulfat khan va dugc ¢b dudi ap suét giam. Phan
cin duge tinh ché bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét

néu & dé muc (11,9g).
MS: [M+H]" 421,1.

C) Axit (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo0-1",2’-dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylic

Hon hop chita metyl (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-ox0-1’,2’-

dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat ~ (100g), metanol  (500ml) va
tetrahydrofuran (500ml) dugc bd sung dung dich nude natri hydroxit 2N (475ml), va hén
hop dugce khudy & nhiét @ 55°C trong 5 gio. Hon hop phan tmg duge b6 sung axit
clohydric 2N (475ml) ¢ nhiét d6 trong phong, va hdn hop duoc khudy & nhiét do 15°C
dén 25°C trong 1 giv. Két tia tao thanh dugc thu gom biang cach loc va dugce ria bang
metanol/nude (1:1, 200ml) dé thu duoc chét rén mau tréng. Chét rén thu duge duge hoa
tan trong dimetyl sulfoxit (300ml) & nhiét do 80°C, cac chét khong hoa tan dugc loai bo
bang cach loc, va dimetyl sulfoxit (60ml) duogc bd sung vio. Etanol (630ml) dugc bd
sung vao chét loc trong khi duy tri & nhiét d6 50°C va nude (180ml) duge bd sung & nhiét
d6 50°C dén 60°C. H3n hop dugc khudy & ciing nhiét do trong 30 phut. Sau khi khudy,
hdn hop duge 1am ngudi tir tir xudng nhiét do trong phong, duoc lam lanh thém bang
nuée da va duge khudy. Hon hop duge loc, va chét loc duge rira bang etanol-nuée (1:1,
200ml) dé thu duoc hop chét néu & dé& muc (80g). Dit liéu tinh thé ctia hop chét néu & dé
muc dugc trinh bay & bang 4 va chu triic phan tir thu duge bing phan tich chu tric tia X
tinh thé riéng r& duoc trinh bay & Fig.1.
'H NMR (300 MHz, DMSO-ds) §1,78-2,09 (6H, m), 2,18-2,35 (2H, m), 5,28-5,40 (1H,
m), 6,92 (1H, d, ] = 8,1 Hz), 7,84 (1H, d,J = 8,1 Hz), 7,95 (1H, s), 8,15-8,26 (2H, m),
10,72 (1H, s), 12,64 (1H, brs).; MS: [M-H] 404,9.; Phan tich theo ly thuyét dbi voi
c1oH16N204Cla:C, 56,04; H, 3,96; N, 6,88. Theo thuc nghiém: C, 55,67; H, 4,12; N, 7,10.;
mp 302 °C.

Bang 4
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Cong thirc phan tir

C19H16C1aN204

trong Iuwong phéan tir

407,25

mau tinh thé, dang tinh thé

Khong mau, dang tAm

Nhiét d6 (K)

100

Kich thuge tinh thé (mm)

0,151 x 0,122 x 0,068

Heé tinh thé

Pon hinh

Nhom khong gian

12/a

Hing s6 mang (A, °)

a=17,5416(4)
b=7,10493)

¢ =31,6985(9)
a=7=90° B=90,346(2)°

Thé tich (A%) 3950,6(2)
Z 8
M4t @0 (tinh to4n) (g/cm?) 1,369

Biic xa Cu-Ka (1,5419 A)
Heé s6 hap thy (mm™) 0,319
Do phit hop F2 1,060
R [>20(D)] 0,055
wRy (tht ca dit liéu) 0,168

Vidu 14

Axit (1r,4r)-4-((3,5-diclopyridin-2-yl)oxy)-2’-ox0-1",2’-dihydrospiro [xyclohexan-1,3’-
indol]-5’-carboxylic

Hoén hop chta metyl (1r,4r)-4-hydroxy-2’-oxo-1,2’-dihydrospiro[xyclohexan-
1,3°-indol]-5’-carboxylat (1,00g) va tetrahydrofuran (60ml) dugc bd sung natri hydrua
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(60% trong dAu, 436mg) & nhiét do 0°C, va hdn hop dwge khudy & cung nhiét do trong 30
phut va 3,5-diclo-2-flopyridin (723mg) dugc bd sung vao. Sau khi khudy & nhiét do trong
phong trong 8 gid, N,N-dimetylformamit (60ml) dugc bd sung, va hdn hop dugc khudy
thém & nhiét do trong phong trong 12 gid. Hon hop phén tmg dugc rét vao nude dugce
lam lanh bang nuéc d4 va dugc chiét bang etyl axetat. L6p hitu co duge phan tich, dugc
ra béng nude mudi bio hoa, duge lam kho trén natri sulfat khan, va duge c6 dudi ap sudt
giam. Phan cin duoc tinh ché bing phép sic ky cot silica gel (etyl axetat/ete diu hoa) dé
thu dugc chit rin mau tring. Hon hop chira chét ran thu dugc, tetrahydrofuran (20ml) va
nudce (20ml) duoc bd sung lithi hydroxit monohydrat (130mg) & nhi¢t d trong phong, va
hén hop dwoc khudy & nhiét do 50°C trong 3 giv va duge ¢d dudi 4p sudt gidm. Phin cin
dugc didu chinh dén d6 pH=3,0 bing cich bd sung axit clohydric 3N va dugc chiét bang
etyl axetat. Lp hiru co duge phén tach, duoc rira béng nudc mudi bdo hoa, duge 1am khd
trén natri sulfat khan, va duoc ¢d dudi ap suat gidm. Phan cin dugc tinh ché bing phép

sic ky cot silica gel (etyl axetat/ete déu hoa) dé thu dwoc hop chét néu ¢ dé muc (1,00g).

'H NMR (400 MHz, MeOD) 51,84-1,85(2H, m), 2,03-2,11 (4H, m), 2,46-2,48 (2H, m),
5.43-5 44(1H, m), 7,00-7,02 (1H, d, T = 8,0 Hz), 7,92-7,93(1H, d, J = 2,4 Hz), 7,98-8,00
(1H,t,J = 8,0, 1,2 Hz), 8,09-8,11 (1H, t, ] = 8,0, 1,2 Hz), 8,12 (1H, 5).

Vidu 15

Axit (1s,4s)-4-(2,4-diclophenoxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic

A) metyl (1s,4s)-4-(2,4-diclophenoxy)-2’-0xo-1,2’-dihydrospiro[xyclohexan-1,3’-indol]-

5’-carboxylat

Hdn hop chira diisopropyl azodicarboxylat (dung dich toluen 1,9mol/l, 0,315ml),
triphenylphosphin (157mg) va tetrahydrofuran (2ml) duoc bd sung 2,4-diclophenol
(78mg) & nhiét do trong phong, dung dich chira metyl (1r,4r)-4-hydroxy-2’-oxo-1°,2"-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (110mg) trong tetrahydrofuran (2ml)
duoc bd sung, va hdn hop duge khudly & nhiét do trong phong qua dém. Nudc dugc bd
sung vao hdn hop phan tng va hdn hop dugce chiét bing etyl axetat. Lép hitu co duge
phén tach, dugc ria bé‘mg nude mudi bdo hoa, duoc lam khd béng magie sulfat khan va
duge ¢ du6i ap sudt giam. Phan cin dugc tinh ché bing phép sic ky cot silica gel (etyl
axetat/hexan) dé thu dugc hop chat néu & dé muc (116mg).

'H NMR (400 MHz, DMSO-ds) §1,81-1,99 (6H, m), 2,21 (2H, dd, J = 12,9, 7,0 Hz), 3,82
(3H, 5), 4,70-4,76 (1H, m), 6,95 (1H, d, J = 8,2 Hz), 7,27-7,34 (1H, m), 7,34-7,45 (1H, m),
7,58 (1H, d, T = 2,6 Hz), 7,83-7,92 (2H, m), 10,76 (1H, brs).; MS: [M-H] 418,1.
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B) Axit (1s,4s)-4-(2,4-diclophenoxy)-2’-0x0-1,2’-dihydrospiro[xyclohexan-1,3’-indol]-

5’-carboxylic

Hdn hop chira metyl (1s,4s)-4-(2,4-diclophenoxy)-2’-0x0-17,2’-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (115mg), dung dich nudc natri
hydroxit 2N (1,35ml), tetrahydrofuran (2ml) va metanol (2ml) dugc khudy & nhiét do
50°C qua dém, dugc cd dudi dp suét giam, va nudce va etyl axetat dugc b sung vao phan
cin. Lép nude dugc phén tach, duoc trung hoa bang axit clohydric 6N, va dugc chiét
bang etyl axetat. Lop hitu co dugc phén tich, dugc rira bang nude va nudce mubi bdo hoa,
duoc 1am kho bing magie sulfat khan va dugc cd dudi ap sudt giam. Phan cin duge rira

bang diisopropyl ete dé thu dwoc hop chat néu & d& myc (25,0mg).

'H NMR (400 MHz, DMSO-ds) 31,78-1,98 (6H, m), 2,20 (2H, d, J = 9,5 Hz), 4,66-4,83
(1H, m), 6,92 (1H, d, J = 8,0 Hz), 7,25-7,33 (1H, m), 7,34-7,43 (1H, m), 7,59 (1H, d,J =
2.4 Hz), 7,84 (1H, d, T = 8,2 Hz), 7,90 (1H, s), 10,70 (1H, s), 12,64 (1H, brs).

Vidulé

Axit (1r,4r)-4-((3-clo-5-xyclopropylpyridin-2-yl)oxy)-2’-oxo-1’,2’-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic

A) 3-clo-5-xyclopropyl-2-metoxypyridin

Hdn hop chira axit xyclopropylboronic (1,26g), 5-bromo-3-clo-2-metoxypyridin
(2,50g), toluen (30ml) va nuéc (3ml) duogc bd sung paladi(Il) axetat (126mg),
trixyclohexylphosphin (315mg) va trikali phosphat (7,16g), va hdn hop duge khudy trong
mdi trudong nito & nhiét 4o 100°C qua dém. Nude dugc b sung vao hdn hgp va hdn hop
duoc chiét bang etyl axetat. Lop hitu co duwoc phén tach, dugc rira bang nudec va nudc
mudi bio hoa, dugc 1am kho bing magie sulfat khan va dugc ¢ dudi ap suét giam. Phan
cin duoc tinh ché bing phép séc ky cot silica gel (etyl axetat/hexan) d8 thu dwoc hop chét
néu & dé muc (1,20g).

MS: [M+H]" 184,3.
B) 3-clo-5-xyclopropylpyridin-2-ol

Dung dich chtta 3-clo-5-xyclopropyl-2-metoxypyridin (2,10g) trong N,N-
dimetylformamit (30ml) duoc bd sung pyridin hydroclorua (13,2g) va hdn hop duge
khudy & nhiét @ 100°C trong 2 gio. Hon hop phén tng dugc b sung nuréc mubi bio hoa,
va hdn hop duogc chiét biang etyl axetat. Lop hitu co duoc phan tach, rira hai l4n bang
nude mudi bio hoa, duge 1am khé bing magie sulfat khan va duge co dudi ap suét giam.

Phén cin duge rira bang dung dich hdn hgp hexan-toluen (1:1) d8 thu dugc hop chét néu

-5O-



36380

& dé muyc (820mg).
MS: [M+H]" 170,3.

C) Metyl 5°-clo-2’,4-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-3-
carboxylat

Hon hop chtra 5-clo-1,3-dihydro-2H-pyrolo[3,2-b]pyridin-2-one (23,0g), kali
tert-butoxit (784mg) va dimetyl sulfoxit (200ml) dugc bd sung nho giot metyl acrylat
(37,2ml) & nhiét do 40°C trong 30 phut trong mdi trudng nito, va hdn hop phén tmg duoc
gia nhiét tir tir dén 60°C. Sau khi khudy & cung nhiét d trong 1 gio, kali tert-butoxit
(46,1g) duge bd sung thanh 6 phdn cich nhau 10 phit, va hdn hop duge khudy trong 30
phtt. Hon hop phén tmg duge lam ngudi xudng nhiét d6 trong phong va dugce pha loang
bang etyl axetat, va nudc dé duge bd sung vao. Lép hitu co duge phan tach, duge rira
béng nuée va nude mudi bio hoa, duge 1am kho trén natri sulfat khan, va duge c6 dudi
ap suét giam. Phan cin dugc tinh ché bang phép sic ky cdt silica gel (etyl axetat/hexan)
d8 thu dugc hop chat néu & d& muc (13,7g).

'H NMR (400 MHz, DMSO-ds) 81,84-1,94 (2H, m), 2,006-2,10 (1H, m), 2,34-2,72 (3H,
m), 3,68 (3H, s), 7,27-7,32 (2H, m), 10,79 (1H, 5), 12,15 (1H, s).

D) 5°-clo-4H-spiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-2°,4(1’H)-dion

Hon hop chita metyl 5’-clo-2’,4-dioxo-1",2’-dihydrospiro[xyclohexan-1,3-
pyrolo[3,2-b]pyridin]-3-carboxylat (13,7g), dimetyl sulfoxit (140ml) va nude (11lml)
duoc bd sung lithi clorua (9,45g), va hdn hop dugc khudy & nhiét do 130°C trong 24 gio.
Nué6e da duge bd sung vao hdn hop phan ing & nhiét do trong phong va hén hop dugc
chiét bang ety axetat. Lép hitu co dugc phén tach, dugc rira bing nudc va nudc mudi bao
hoa, dugce 1am kho trén natri sulfat khan, va dugc c6 duéi ap sut giam. Phan can duoc
tinh ché bing phép sic ky cot silica gel (etyl axetat/hexan) d& thu duge hop chit néu & dé
muc (10,2g).

'H NMR (400 MHz, DMSO-ds) 62,03-2,09 (4H, m), 2,54-2,60 (2H, m), 2,69-2,76 (2H,
m), 7,32-7,37 (2H, m), 10,86 (1H, s).

E) Metyl 2°,4-dioxo-1",2’-dihydrospiro[xyclohexan-1,3’-pyrolo|3,2-b]pyridin]-5’-
carboxylat

Hon hop chtra 5°-clo-4H-spiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-2°,4(1"H)-
dion (5,50g), metanol (50ml) va N,N-dimetylformamit (50ml) duoc bd sung [1,1-bis
(diphenylphosphino)feroxen]diclopaladi(Il) (1,61g) va trietylamin (6,12ml), va hdn hop
duoc khudy trong méi trudng cacbon monoxit (0,5 Mpa) & nhiét do 100°C trong 6 gio.
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Hon hop phan g duge loc qua Celite, va chét loc duge cd dudi ap sut giam dén con
mdt ntra. Phan cd dugce rét vao nude, va hdn hop duge chiét bang etyl axetat. Lép hitu co
duoc phéan tach, dugc rira bang nudc va nude mubi bio hoa, duge 1am khd bing magie
sulfat khan va duge cd dudi 4p sudt gidm. Phan ciin duoc tinh ché bang phép sdc ky cot

silica gel (etyl axetat/hexan) @ thu dugc hop chit néu & d& muc (3,76g).
MS: [M+H]" 275,1.

F) Metyl 5°-bromo-2’,4-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3 ,2-b]pyridin]-
3-carboxylat

Hbn hop cha 5-bromo-1H-pyrolo[3,2-b]pyridin-2(3H)-one (2g) va dimetyl
sulfoxit (20ml) dugc bd sung kali tert-butoxit (0,068g) & nhi¢t do trong phong, va hdn
hop duoc khudy & cting nhiét do trong 10 phat. Sau khi khudy, metyl acrylat (2,64ml)
duge bd sung nhé giot & nhiét do 40°C dén 45°C trong 1 gid. Hon hop phan tmg duge
khudy & cting nhiét do trong 2 gid, kali tert-butoxit (3,16g) duoc bd sung & nhiét do 45°C
trén 30 phut va hdn hop duge khudy & nhiét do 70°C trong 2 gio. Nude dd duoc b sung
vao hdn hop phan tmg va hdn hop duoc chiét bing etyl axetat. Lép hitu co duoc phan
tach, dugc 1am khd trén natri sulfat khan, va duoc ¢ dudi ap sut gidm. Phan can duoc
tinh ché bang phép sic ky cot silica gel (etyl axetat/ete diu hoa) dé thu dugc hop chit néu
& dé muc (1g).

MS: [M+H]" 353.2.
G) 5°-bromo-4H-spiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-2’,4(1°H)-dion

Hon hop chira metyl 5°-bromo-2’,4-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-
pyrolo[3,2-b]pyridin]-3-carboxylat (24g) va dimetyl sulfoxit (7 2ml) duogc bd sung dung
dich nudc (72ml) chira natri hydroxit (2,73g) ¢ nhiét do trong phong, va hdn hop duoc
khudy & nhiét o 130°C trong 2 gio. Hdn hop phén tng dugc pha lodng bang etyl axetat
va duge rira bang nude. Lép hitu co duge phén tach, duoc ria bing nudc mudi bao hoa,
duoc 1am kho trén natri sulfat khan, va duogc ¢d dudi ap sut giam. Phén cin duoc ria
bang n-pentan dé thu duge hop chét néu ¢ dé muc (14g).

MS: [M+H]" 295,1.

H) Metyl 2’ 4-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-
carboxylat

Hén hop chita 5’-bromo-4H-spiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-
2’ 4(1’H)-dion (0,50g), metanol (1ml) va N,N-dimetylformamit (2,5ml) dugc bd sung
trietylamin (0,47ml) & nhiét do trong phong, hoat dong Khir khi dugc thuc hién béng
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argon, va 1,3-bis (diphenylphosphino)propan (0,139g) va paladi(Il) axetat (0,038g) dugc
bd sung vao. Hon hop duge khudy trong moi truong khi cacbon monoxit (300 psi) & nhiét
dd 100°C trong 24 gid, dugc loc qua Celite, va chét loc dugce co duéi ap suét giam. Phan
can duoc pha lodng bé'lng etyl axetat, dugc rira bé‘mg nude, duge 1am kho trén natri sulfat
khan, va dugc ¢b dudi dp sudt giam. Phin cin duoc tinh ché bing phép sdc ky cot silica

gel (etyl axetat/hexan) @8 thu duoc hop chét néu & dé muc (0,235g).
MS: [M+H]" 275,2.

1) Metyl (1r,4r)-4-hydroxy-2’-oxo-1’,2’-dihydrospiro[xyclohexan-1,3’ -pyrolo[3,2-
b]pyridin]-5’-carboxylat (I) va metyl (1s,4s)-4-hydroxy-2’-oxo-1",2°- '
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’ -carboxylat (II)

Hon hop chira metyl 2’ A-dioxo-1°,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-
b]pyridin]-5’-carboxylat (1,71g) va tetrahydrofuran (50ml) dugc bd sung natri
borohydrua (0,472g) & nhiét do 0°C, va hdn hop duge khudy & cling nhiét do trong 30
phit. Hon hgp phén tng dugce b sung axit clohydric 1N & nhiét d6 0°C, va hdn hop duge
chiét bang etyl axetat. L6p hitu co duoc phén tach, duge rira bing nudc va nude mudi bdo
hoa, dugc lam kho béng magie sulfat khan va dugc c6 dudi ap sut gidm. Phan cin dugc
tinh ché bing HPLC (cot bt d6iPAKOJ (MC001), pha dong: hexan/etanol (70/30, v/v))
d& thu duoc hop chit néu & d& muc (I) (1,05g) va hop chit néu & dé muc (11) (0,57g).

hop chét néu & d& muc (1)

'H NMR (300 MHz, DMSO-de) 81,50-1,67 (2H, m), 1,74-2,06 (6H, m), 3,72 (1H, d, J =
3,3 Hz), 3,85 (3H, s), 4,67 (1H, d, J = 2,8 Hz), 7,28 (1H, d,J=8,2Hz), 7,94 (1H,d,J =
8,2 Hz), 10,92 (1H, brs).

hop chét néu & d& muc (I1)

'H NMR (300 MHz, DMSO-ds) 81,52-1,71 (2H, m), 1,75-2,04 (6H, m), 3,75 (1H, d, J =
2.8 Hz), 3,84 (3H, 5), 4,59 (1H, d, T =3,7 Hz), 7,26 (1H, d, J = 8,2 Hz), 7,92 (1H, d, ] =
8,2 Hz), 10,87 (1H, brs).

J) Metyl (1r,4r)-4-((3-clo-5-xyclopropylpyridin-2-yl)oxy)-2’-oxo-1’,2’ -dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat

Hdn hop chua triphenylphosphin (285mg), diisopropyl azodicarboxylat (dung
dich toluen 1,9mol/l, 0,571ml), 3-clo-5-xyclopropylpyridin-2-ol (184mg) va toluen (5ml)
duoc bd sung metyl (1s,4s)-4-hydroxy-2’-0x0-1",2’-dihydrospiro[xyclohexan-1,3’-
pyrolo[3,2-b]pyridin]-5’-carboxylat (150mg) ¢ nhiét do trong phong, va hdn hop duoc
khudy & cting nhiét do trong 16 gio. Hon hop phan tmg duge bd sung dung dich nudc
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natri hydro carbonat bdo hoa ¢ nhiét d¢ trong phong, va hén hop duge chiét bing etyl
axetat. Lop hitu co duge phan tach, dugc rira bang nudc va nudc mudi bao hoa, duge lam
khd bang magie sulfat khan va dugc cd dudi ap sut giam. Phan cin duge tinh ché bang

phép séc ky cot silica gel (etyl axetat/hexan) @8 thu duoc hop chét néu & d& muc (38,4mg).
MS: [M+H]" 428,1.

K) Axit (1r,4r)-4-((3-clo-5-xyclopropylpyridin-2-yl)oxy)-2’-oxo-1’,2’-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic

Hdn hop chira metyl (1r,4r)-4-((3-clo-5-xyclopropylpyridin-2-yl)oxy)-2’-0xo-
1’,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat (38,4mg), dung
dich nu6c natri hydroxit 2N (0,135ml), tetrahydrofuran (3ml) va metanol (1ml) dugc
khudy & nhiét dd 50°C trong 5 gid va hdn hop phan tng dugc cd dudi ap suét giam. Nudc
va etyl axetat duoc bd sung vao phén cin thu dugc, 16p nude duge phén tach, duge trung
hoa bang axit clohydric 6N va dugc chiét bang etyl axetat. L6p hiru co duge phan tach,
duoc rira bang nudc va nuéce mubi bdo hoa, duge 1am khod bang magie sulfat khan va
duge cd dudi ap sult giam. Phin cin dugc tinh ché bang HPLC (L-ct 2 ODS, pha dong:
nuéc/axetonitril (chira 0,1% TFA)) dé thu dugc hop chét néu & d& muc (18,0mg).

'H NMR (300 MHz, CDCls) §0,56-0,69 (2H, m), 0,87-1,02 (2H, m), 1,75-1.95 (3H, m),
2.15-2,48 (6H, m), 5,39 (11, d, T = 2,9 Hz), 7,35 (1H, d, ] = 2,0 Hz), 7,40 (1H, d, ] = 8,2
Hz), 7,89 (1H, d, J =2,0 Hz), 8,17 (1H, d, ] = 8,2 Hz), 8,84 (1H, brs).

Vidu29

Axit (1r,4r)-4-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2°-oxo-1’,2’-dihydrospiro

[xyclohexan-1,3’-indol]-5’-carboxylic

Hdn hop chira diisopropyl azodicarboxylat (dung dich toluen 1,9mol/l, 0,03 1ml),
3-clo-2-hydroxy-5-(triflometyl)pyridin (31,6mg) va toluen (0,5ml) dugc bd sung huyén
phtt chira metyl (1s,4s)-4-hydroxy-2’-oxospiro[xyclohexan-1,3’-indolin]-5’-carboxylat
(0,028g) trong toluen (0,5ml) & nhiét do 80°C, va hén hop duoc khudy & cting nhiét do
trong 3 gid. Hon hop phan tng dugc pha loang bing etyl axetat va phén tng dugc lam
dimg nuée. Lép hitu co duoe phén tach va duge cd bing cach théi khi ¢ nhiét do 60°C.
Phin cin duoc tinh ché bing HPLC (Actus Triart C18, pha dong: nudc/axetonitril
(10mM amoni bicarbonat)). Phan doan thu duoc duogc cd bang cach thdi khi & nhiét do
60°C. Hdn hop chira phan cin, tetrahydrofuran (0,3ml) va metanol (0,3ml) dugc b6 sung
natri hydroxit 2N (0,50ml), va hdn hgp dugc khudy & nhiét do 50°C trong 3 gio. Hon hop
duge trung hoa bang axit clohydric 6N va duge tinh ché bang HPLC (Actus Triart C18,
pha d0ng: nudc/axetonitril(10mM amoni bicarbonat)) d& thu dugc hop chét néu & d& muc
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(12,1Img).
Vidu 81

Axit (1s,4s)-4-((5-clo-3-metylpyridin-2-yl)oxy)-2’-oxo0-1°,2’-dihydrospiro[xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic

A) Metyl (1s,4s)-4-((5-clo-3-metylpyridin-2-yl)oxy)-2’-oxo-1’,2’-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat

Hbn hop chira triphenylphosphin (285mg), diisopropyl azodicarboxylat (dung
dich toluen 1,9mol/l, 0,571ml) va toluen (5ml) duoc bb sung 5-clo-3-metylpyridin-2-ol
(156mg) & nhiét do trong phong, metyl (Irdr)-4-hydroxy-2°-oxo-17,2°-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat (150mg) dugc b sung,
va hdn hop duge khudy & cling nhiét do trong 16 gio. Dung dich nude natri hydro
carbonat bdo hoa dugc bd sung vao hdn hop & nhiét do trong phong, va hon hop duge
chiét bang etyl axetat. Lép hitu co dugce phén tich, duge rira bing nudc va nude mubi bdo
hoa, dugc lam kho b%mg magie sulfat khan va dugc ¢6 dudi ap suét giam. Phén can dugc
tinh ché bang phép sic ky cot silica gel (etyl axetat/hexan) @8 thu duoc hop chét néu & dé
muc (289mg) & dang san pham tinh khiét tho.

MS: [M+H]" 402,1.

B) Axit (1s,4s)-4-((5-clo-3-metylpyridin-2-yl)oxy)-2’-oxo-1",2’-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic

Hbn hop chra metyl (1s,4s)-4-((5-clo-3-metylpyridin-2-yl)oxy)-2’-oxo0-1°,2°-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat (289mg), dung dich
nude natri hydroxit 2N (3,60ml), tetrahydrofuran (4ml) va metanol (4ml) dugce khudy &
nhiét d6 50°C trong 1 gidy, va hdn hop phéan ung dugc co dudi ap suét giam. Nudc va etyl
axetat dugc bd sung vao phan cin, va 16p nude duge phén tach va dugc trung hoa bing
axit clohydric 6N. Hon hop dugc chiét bang etyl axetat. Lép hitu co dugce phén tach, dugce
rira bing nudc va nudce mudi bdo hoa, duge 1am kho bing magie sulfat khan va dugc co
dudi 4p sudt giam. Phan cin duge tinh ché bang HPLC (L-Column 2 ODS, pha dong:
nudce/axetonitril(chira 0,1% TFA)) dé thu duoc hop chét néu & d& muc (36,9mg).

TH NMR (300 MHz, DMSO-de) 81,69 (2H, brs), 2,04 (4H, brs), 2,23 (3H, brs), 2,36 (2H,
brs), 5,32 (1H, brs), 7,31 (1H, brs), 7,71 (1H, brs), 7,87-8,19 (2H, m), 10,96 (1H, brs),
12,73 (1H, brs).

Vidu &3

Axit (1s,4s)-4-(4-clo-2-metoxyphenoxy)-2’-oxo-1°,2’-dihydrospiro[xyclohexan-1,3’-
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indol]-5’-carboxylic

Hdn hop chira diisopropyl azodicarboxylat (dung dich toluen 1,9mol/l, 0,612ml),
triphenylphosphin  (305mg) va tetrahydrofuran (10ml) dugc bd sung 4-clo-2-
metoxyphenol (184mg) va metyl (1r,4r)-4-hydroxy-2’-0x0-1’,2’-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (160mg) & nhiét do trong phong, va
hén hop dugc khudy & cling nhiét d9 trong 16 gio. Hdn hop duoc bd sung dung dich nude
natri hydro carbonat bdo hoa & nhi¢t do trong phong, va hdn hop dugc chiét bing etyl
axetat. Lép hitu co duge phan tach, dugc rira b%mg nuée va nuede mudi bio hoa, duge lam
kho bing magie sulfat khan va duge c6 dudi ap sut giam. Phan cin duge tinh ché bang
phép sic ky cot silica gel (etyl axetat/hexan), va chit rin thu dugc dwoc rira bing
diisopropylete-etyl axetat dé thu dugc chét rin mau tring. Hon hop chira chit ran thu
duoc, natri hydroxit 2N (3,46ml), tetrahydrofuran (4ml) va metanol (4ml) duoc khudy &
nhiét 46 50°C trong 3 git¢ va dugc c¢d dudi ap sudt giam. Nudc va etyl axetat duge bd
sung vao phan cin, va 16p nudc duge phan tach, duge trung hoa bang axit clohydric 6N
va dugc chiét bang etyl axetat. Lop hitu co duge phén tach, duge rira bang nudc va nude
mudi bio hoa, duoc 1am kho bang magie sulfat khan va dugc cd dudi dp suét giam. Phan
can duogc tinh ché béng HPLC (L-Cdt 2 ODS, pha dong: nudc/axetonitril (chira 0,1%
TFA)) dé thu duoc hop chét néu & d& muc (22,5mg).

'H NMR (300 MHz, DMSO-de) 81,69-1,98 (6H, m), 2,07-2,30 (2H, m), 3,80 (3H, s),
4,39-4,72 (1H, m), 6,86-6,96 (2H, m), 7,00-7,13 (2H, m), 7,83 (1H, d, J = 8,2 Hz), 7,88
(1H, s), 10,68 (1H, s), 12,62 (1H, brs).

Vidu 87

Axit (1s,4s)-4-((5-clo-3-flopyridin-2-yl)oxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan-1,3"-
indol]-5’-carboxylic

A) Metyl (1s,4s)-4-((5-clo-3-flopyridin-2-yl)oxy)-2’-oxo-1,2’-dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylat

Huyén phu chira natri hydrua (60% trong dau, 65,4mg) va tetrahydrofuran (Sml)
duoc bd sung metyl (1s,4s)-4-hydroxy-2’-oxo-1°,2’-dihydrospiro[xyclohexan-1,3’-indol]-
5’-carboxylat (150mg) & nhiét do 0°C, va hén hop duge khudy & cling nhiét d§ trong 30
phut. Sau khi khudy, 5-clo-2,3-diflopyridin (98mg) dugc bb sung vao. Sau khi khudy &
nhiét do trong phong qua dém, hdn hgp dugce bd sung dung dich amoni clorua nudc bao
hoa & nhiét d 0°C, va hdn hop duge chiét bing etyl axetat. L6p hitu co dugce phén téch,
duoc rira bang nudc va nudec mudi bao hoa, duge lam kho bing magie sulfat khan va

duoc ¢d dudi ap suat giam. Phén cin dugc tinh ché bing phép sic ky cot silica gel (etyl
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axetat/hexan) dé thu duoc hop chit néu & dé muc (189mg).
MS: [M+H]" 405,1.

B) Axit (1s,4s)-4-((5-clo-3-flopyridin-2-yl)oxy)-2’-oxo-1",2’ -dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylic

Hon hop chia metyl (Isds)-4-((5-clo-3-flopyridin-2-yl)oxy)-2’-oxo-17,2"-
dihydrospiro[xyclohexan-1,3’-indol]-5’-carboxylat (189mg), dung dich nudc natri
hydroxit 2N (2,33ml), tetrahydrofuran (4ml) va metanol (4ml) duoc khudy & nhiét do
50°C trong 3 gio va dugc c¢6 dudi ap sudt giam. Phén cin dugce bd sung nudc va etyl
axetat. Lép nude duge phan tach, duoc trung hoa béang axit clohydric 6N va duoc chiét
bang etyl axetat. L6p hitu co dugc phan tach, duge rira bang nudc va nude mubi bdo hoa,
dwoc 1am kho biang magie sulfat khan va dugc c6 dudi ap suat giam. Chat rén thu duoc

duoc rira bang dietylete-hexan d& thu dwoc hop chat néu & d& muc (101mg).

'H NMR (300 MHz, DMSO-dg) 81,71-2,09 (6H, m), 2,18-2,37 (2H, m), 5,24-5,44 (1H,
m), 6,92 (1H, d, J = 8,1 Hz), 7,84 (1H, d, T = 8,3 Hz), 7,94 (1H, s), 8,03 (1H, dd, I = 10,1,
2,0 Hz), 8,09 (1H, d, J =2,0 Hz), 10,70 (1H, s), 12,61 (1H, brs).

Vidu97

Axit (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-ox0-1°,2° -dihydrospiro[xyclohexan-1,3’-
pyrolo[3,2-b]pyridin]-5’-carboxylic

A) Metyl (1r,4r)-4-hydroxy-2’-oxo-1’,2’-dihydrospiro[xyclohexan-1,3 ’-pyrolo[3,2-
b]pyridin]-5’-carboxylat

Hon hop chira lithi tri-sec-butylborohydrua (dung dich tetrahydrofuran 1,02M,
7,15ml) va tetrahydrofuran (20ml) dugc bd sung dung dich chira metyl 2°,4-dioxo-17,2’-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat (1,0g) trong
tetrahydrofuran (20ml) & nhiét do -60°C dén -70°C. Hon hop phan tmg dugce khudy &
nhiét d6 -70°C trong 1 gid, dung dich amoni clorua nude bao hoa va nude mudi bio hoa
duge bd sung & nhiét do -70°C, va hdn hop duge chiét béng etyl axetat. Lop hitu co duge
phén tach, dugc ria béng nude va nude mudi bio hoa, duge lam khd béng magie sulfat
khan va dugc ¢6 dudi ép sudt giam. Phén cin duogc rira bing etanol-dietyl ete dé thu duoc

hop chét néu & d& muc (740mg).

'H NMR (300 MHz, DMSO-ds) 51,49-1,72 (2H, m), 1,73-2,09 (6H, m), 3,64-3,77 (1H,
m), 3,86 (3H, s), 4,67 (1H, d, J = 2,8 Hz), 7,22-7,34 (1H, m), 7,87-7,99 (1H, m), 10,45-
11,30 (1H, m).; MS: [M+H]" 277,3.
B) I’-tert-butyl 5’-metyl (1r,4r)-4-hydroxy-2’-oxospiro[xyclohexan-1,3’ -pyrolo[3,2-
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b]pyridin]-1°,5’(2°H)-dicarboxylat

Hdn hop chtra di-tert-butyl dicarbonat (9,66g), natri hydro carbonat (4,96g),
metyl (1r,4r)-4-hydroxy-2’-oxo0-1’,2’-dihydrospiro[xyclohexan-1,3 ’-pyrolo[3,2-
b]pyridin]-5’-carboxylat (8,15g) va tetrahydrofuran (300ml) dugc khudy & nhiét do trong
phong trong 24 i, tetrahydrofuran (200ml) duge bd sung va hdn hgp dugce khudy thém
trong 16 gio. Hon hop phan tng duge c6 dudi ap suét giam, nude dugce bd sung va hon
hop duoc chiét bang etyl axetat. L6p hitu co dugc phédn téch, dugc ria bing nudc va
nuée mubi bio hoa, duoc 1am kho bang magie sulfat khan va duoc c¢o dudi 4p sut giam.

Phin cin dugc rira bing hexan dé thu dugc hop chit néu & dé muc (10,2g).
MS: [M+H]" 377,3.

C) I’-tert-butyl 5’-metyl (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxospiro[xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-1°,5°(2°H)-dicarboxylat

Dung dich chua dietyl azodicarboxylat (5,49ml) trong tetrahydrofuran (10ml)
duogc bd sung huyén phi chia 1-tert-butyl 5’-metyl (1r,4r)-4-hydroxy-2’-
oxospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-1°,5’ (2’H)-dicarboxylat (8,70g), 3,5-
diclopyridin-2-ol (5,69g), triphenylphosphin (9,09g) trong tetrahydrofuran (150ml) &
nhiét d6 0°C, va hdn hop dugc khudy & nhiét do trong phong trong 4 gio. Nude duge bo
sung vao hdn hop phén ung va hdn hop duoc chiét bang etyl axetat. Lop hiru co dugc
phén tach, duoc ria bang nudc va nude mudi bdo hoa, dugc 1am khd bing magie sulfat
khan va dugc cd dudi ap suét giam. Phin cin duoc tinh ché bang phép sdc ky cot silica
gel (etyl axetat/hexan), va chét rén thu duoc dugc rira bang hexan @8 thu dugc hop chit

néu & dé muc (7,80g).
MS: [M+H]" 522.2.

D) Metyl (1s,4s)-4—((3,5-diclopyridin—Z-yl)oxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan—
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat

Hon hop chira 1’-tert-butyl 5’-metyl (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-
oxospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-1’,5’(2’H)—dicarb0xy1at (10,3g) va dung
dich axit clohydric metanol 10% (500ml) dugc khudy & nhiét d6 50°C trong 16 gio va
duge ¢ dudi ap suat giam. Phén cin dugc bd sung dung dich nude natri hydro carbonat
bio hoa va hdn hop dugce chiét bang etyl axetat-tetrahydrofuran. Lép hiru co duge phén
tach, duoc rira béng nuée mudi bdo hoa, duge 1am kho bé‘mg magie sulfat khan va duoc
cd dudi ap sudt giam. Phin cin duge rira bang hexan @8 thu duoc hop chét néu & d& muc
(8,26g).
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'H NMR (300 MHz, DMSO-ds) 81,61-1,84 (2H, m), 1,94-2,21 (4H, m), 2,25-2,40 (2H,
m), 3,86 (3H, s), 5,27-5,44 (1H, m), 7,31 (1H, d, J = 8,2 Hz), 7,90-8,01 (1H, m), 8,17-
8,20 (1H, m), 8,21-8,29 (1H, m), 10,91-11,06 (1H, m).

E) Axit (Is,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo-1°,2’-dihydrospiro[xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic

Hén hop chira metyl (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo0-1,2’-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat  (14,8g), dung dich
nude natri hydroxit 1N (150ml), metanol (150ml) va tetrahydrofuran (1 50ml) dugc khudy
& nhiét do 60°C trong 5 gid, axit clohydric IN (150ml) va nude duge bd sung va hdn hop
duoc khudy & nhiét do trong phong trong 1 gid. Két tia tao thanh dugc thu gom bang
céch loc va chit ran thu duge duge két tinh tir etanol/nude dé thu dwoc hop chit néu & dé
muc (12,7g).

'H NMR (300 MHz, DMSO-ds) 51,61-1,82 (2H, m), 1,94-2,20 (4H, m), 2,27-2,46 (2H,
m), 5,35 (1H, d, ] = 3,2 Hz), 7,31 (1H, s), 7,95 (1H, d, J = 8,2 Hz), 8,17-8,20 (1H, m),
8,21-8,25 (1H, m), 10,68-11,32 (1H, m), 12,31-13,10 (1H, m).; MS: [M-H] 405,9.; Phan
tich theo ly thuyét dbi vé6i c1sH1sCLN304, C; 52,96. H; 3,70, N; 10,29. Found. C; 52,97,
H; 3,62, N; 10,31.; mp 282-283 °C.

Vidu 98

Axit  (1r,41r)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo-1”,2°-dihydrospiro[xyclohexan- 1,3°-
pyrolo[3,2-b]pyridin]-5’-carboxylic
A) Metyl (1r,4r)-4-((3,S-diclopyridin-z-yl)oxy)—2’-oxo-1’,2’-dihydrospiro[Xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat

Dung dich chtra diisopropyl azodicarboxylat (1,65g), triphenylphosphin (2,14g),
3,5-diclopyridin-2-ol (908mg) va metyl (1s,4s)-4-hydroxy-2’-0x0-1,2’-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat (901mg) trong
tetrahydrofuran (10ml) duoc khudy & nhiét do 45°C trong 48 gio. Hon hop phén tng
dugce ¢o du6i ap sudt giam va metanol (5ml) duoc bd sung vao phan cin. Két tha tao
thanh dugc thu gom bang cach loc @& thu duoc hop chét néu & dé muc (470mg).
MS: [M+H]* 422,1.

B) Axit (1r,41)-4-((3,5-diclopyridin-2-y1)oxy)-2’-oxo0-1”,2’-dihydrospiro[xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic
Dung dich chira metyl (lr4r)-4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo0-1°,2’-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat (300mg) trong nudc
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(5Sml)/tetrahydrofuran (5ml) dugc bd sung lithi hydroxit monohydrat (149mg) & nhiét do
trong phong, va hdn hgp duge khudy & cuing nhiét dj trong 24 gio. Hén hop duge didu
chinh bang axit clohydric 1IN dén pH=4 va két tha tao thanh dwgc thu gom bang cach loc.
Két tia thu duoc duge tinh ché bang HPLC (Boston Green ODS, pha dong: nuGe (chira
axit formic 0,225%)/axetonitril) @8 thu duge hop chit néu & dé muc (146mg).

'H NMR (400 MHz, DMSO-ds) §1,70-1,79 (2H, m), 1,79-2,00 (2H, m), 2,10-2,21 (2H,
m), 2,21-2,45 (2H, m), 5,15-5,25 (1H, m), 7,30 (1H, d, J = 8,0 Hz), 7.95 (1H, d, J = 8,0
Hz), 8,19 (1H, d, J = 2,4 Hz), 8,24 (1H, d, J= 2,4 Hz), 10,99 (1H, s), 12,83 (1H, brs).

Vidu 101

Axit (1s,4s)-4-(2,4-diclophenoxy)-2’-oxo-1",2’-dihydrospiro[xyclohexan-1,3 ’-pyrolo[3,2-
b]pyridin]-5’-carboxylic

A)  Metyl (1s,4s)-4-(2,4-diclophenoxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan—1,3’-
pyrolo[3,2-b]pyridin]-5°-carboxylat

Dung dich chira metyl (1r,4r)-4-hydroxy-2’-oxo-1",2’-dihydrospiro[xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat (40mg) va 2,4-diclophenol (28,3mg) trong
tetrahydrofuran (5ml) dugc bd sung triphenylphosphin (45,6mg) va diisopropyl
azodicarboxylat (dung dich toluen 1,9mol/l, 0,114ml), va hdn hop duoc khudy & nhiét do
trong phong qua dém. Hon hop phéan tng dugce rét vao nude va hdn hop duge chiét bang
etyl axetat. Lop hitu co duge phén tach, dugce rira bing nudc va nude mudi bdo hoa, dugc
lam kho bing magie sulfat khan va dugc c6 dudi ap suét giam. Phén cin dugc tinh ché
bang phép sic ky cot silica gel (etyl axetat/hexan) dé thu dugc hop chét néu & dé muc
(21mg).

MS: [M+H]" 421,1.

B) Axit (1s,4s)-4-(2,4-diclophenoxy)-2’-oxo-1°,2’-dihydrospiro [xyclohexan-1,3’-
pyrolo[3,2-b]pyridin]-5°-carboxylic

Hoén hop chira metyl (1s,4s)-4-(2,4-diclophenoxy)-2’-ox0-1°,2’-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat (21mg), metanol (2ml)
va tetrahydrofuran (2ml) dugc bd sung dung dich nude natri hydroxit 1IN (1ml), va hdn
hop dugce khudy & nhiét do trong phong qua dém. Hon hop phéan ing dugc trung hoa bang
axit clohydric 1IN va chat rén mau tring tao thanh dugc thu gom bang cach loc va dugc

rira bang etanol-nuéc d8 thu dwoc hop chét néu & dé muc (19mg).

'H NMR (300 MHz, DMSO-ds) 31,70 (2H, d, ] = 5,3 Hz), 1,96-2,14 (4H, m), 2,30 (2H, d,
7=17,6 Hz), 4,84 (1H, brs), 7,27 (1H, d, J = 8,3 Hz), 7,36 (2H, s), 7,59 (1H, s), 7,92 (1H,
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d, T=8,1 Hz), 10,92 (1H, s), 12,80 (1H, brs).
Vidy 102

Axit (1r,4r)-4-(2,4-diclophenoxy)-2’-ox0-1",2°-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-
b]pyridin]-5’-carboxylic

A) Metyl (1r,4r)-4-(2,4-diclophenoxy)-2’-oxo0-1’,2’-dihydrospiro[xyclohexan-1,3’-
pyrolo[3,2-b]pyridin]-5’-carboxylat

Hbn hop chira metyl (1s,4s)-4-hydroxy-2’-oxo-1’,2’-dihydrospiro[xyclohexan-
1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylat ~ (40mg),  2,4-diclophenol (28,3mg) va
tetrahydrofuran (Sml) dugc bd sung diisopropyl azodicarboxylat (dung dich toluen
1,9mol/l, 0,152ml) va triphenylphosphin (57,0mg), va hdn hop dugc khuéy & nhiét do
trong phong qua dém. Hdn hop phan tmg dugc rét vao nude, va hdn hgp duoc chiét bang
etyl axetat. Lop hitu co duoc phén tach, dugce rua béng nude va nuée mudi bio hoa, duoc
lam kho bing magie sulfat khan va dugc c6 dudi dp sudt giam. Phan cin dugc tinh ché
bang phép sic ky cot silica gel (etyl axetat/hexan) @8 thu duoc hop chét néu & d& muc
(40mg).

MS: [M+H]* 421,1.

B) Axit (1r,41r)-4-(2,4-diclophenoxy)-2’-ox0-1’,2’-dihydrospiro[xyclohexan-1,3-
pyrolo[3,2-b]pyridin]-5’-carboxylic

Hén hop chua metyl (1r,4r)-4-(2,4-diclophenoxy)-2’-0x0-1°,2’-
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5°-carboxylat (21mg),
tetrahydrofuran (1ml) va metanol (1ml) dugc bd sung dung dich nudce natri hydroxit 1IN
(0,5ml), va hdn hop dugce khudy & nhiét @ trong phong qua dém. Hon hop phéan tng
duogc trung hoa bang axit clohydric IN, chit rin mau tring tao thanh duge thu gom bang

céch loc va dugc rira bang nudc-etanol 8 thu duge hop chit néu & dé muc (20mg).

'H NMR (300 MHz, DMSO-ds) 81,66-1,97 (4H, m), 2,14 (2H, brs), 2,21-2,37 (2H, m),
4,64 (1H, brs), 7,29 (11, d, T = 8,1 Hz), 7,36 (2H, s), 7,58 (1, 5), 7,94 (1H, d, ] = 8,3 Hz),
10,95 (1H, s), 12,76 (1H, brs).

Vidu 115
Axit (1s,4s)-4-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2’-oxo0-1°,2’-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic

Hbn hop chira triphenylphosphin (285mg), diisopropyl azodicarboxylat (dung
dich toluen 1,9mol/l, 0,57 1ml) va toluen (5ml) duoc bd sung 3-clo-5-(triflometyl)pyridin-
2-0l (214mg) va metyl (Ir,dr)-4-hydroxy-2’-oxo-1",2’-dihydrospiro[xyclohexan-1,3’-
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pyrolo[3,2-b]pyridin]-5°-carboxylat (150mg) & nhiét do trong phong, va hdn hop duge
khudy & cling nhiét do trong 16 gio. Hoén hop phéan tmg dugc bd sung dung dich nudc
natri hydro carbonat bdo hoa ¢ nhiét do trong phong, va hdn hop duge chiét bang etyl
axetat. Lop hitu co duoce phan tach, dugc rira bang nudc va nude mudi bio hoa, duge lam
kho bang magie sulfat khan va dugc cd dudi ap suét giam. Phan cin dugc tinh ché bang
phép séc ky cot silica gel (etyl axetat/hexan) @ thu duoc chit ddu mau vang nhat. Hon
hop chira dau thu duge, dung dich nude natri hydroxit 2N (4,01ml), tetrahydrofuran (4ml)
va metanol (4ml) dugc khudy & nhiét do 50°C trong 3 gio va hdn hop phén tng duge cd
dudi ap sudt giam. Nude va etyl axetat duoc bd sung vao phan cin thu dugc, 16p nudce
duoc phén tach va duoc trung hoa bang axit clohydric 6N va dugc chiét bang ety axetat.
Lép hitu co duge phan tach, dugc rua bing nudc va nude mudi bdo hoa, duge 1am khod
bing magie sulfat khan va dugc cd dudi ap sudt giam. Phan cin dugc tinh ché bing
HPLC (L-Column 2 ODS, pha dong: nuéc/axetonitril (chira TFA 0,1%)) dé thu dugc hop

chat néu & d& muc (30,6mg).

'H NMR (300 MHz, DMSO-de) §1,61-1,90 (2H, m), 1,92-2,22 (4H, m), 2,25-2,47 (2H,
m), 5,50 (1H, brs), 7,31 (1H, d, J = 8,2 Hz), 7,95 (1H, d, J = 8,2 Hz), 8,41 (1H, s), 8,58
(1H, s), 10,97 (1H, s), 12,73 (1H, brs).

Céc hop chét vi du dugc trinh bay trong bang 5 sau ddy. Trong bang nay, MS thé
hién cac tri s6 do. Céc hop chét cua cac vidu2,5-8,10-13, 17 - 28,30 - 80, 82, 84 - 86,
88 - 96, 99, 100, 103 — 114 trong bang sau ddy duoc didu ché theo phuong phap dugc
trinh bay trong céc vi du néu trén hodc phuong phép twong tur.

Bang 5
Vi
du |TénTUPAC Cong thirc cdu tao MS
56
axit (1r,4r)-4-(2,4-diclophenoxy)-2’-oxo- D\ﬂ/
1 1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- C) ° 404
5°-carboxylic /Q/ ’
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dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic

Vi
du |TénIUPAC Cong thure ciu tao MS
sb
H
axit (1r,4r)-4-(4-flophenoxy)-2’-oxo0-1°,2’- o= O o
2 |dihydrospiro[xyclohexan-1,3’-indol]-5’- ” o 3539
carboxylic ; Q ©
axit (1r,4r)-2’-0x0-4-(2,4,6-triclophenoxy)- CD\"/
3 |1’,2°-dihydrospiro[xyclohexan-1,3’-indol]- / 1,/7 ’ 4379
5°-carboxylic CI/CZ/ ’
axit (1r,4r)-4-((3,5-diflopyridin-2-yl)oxy)- %D\(%
4 |2’-oxo0-1’,2’-dihydrospiro[xyclohexan-1,3’- ) g) ’ 373
indol]-5’-carboxylic G /\ |
axit (1s,4s)-4-((2,5-diflopyridin-3-yl)oxy)- (« o
5  |2’-ox0-1’,2’-dihydrospiro[xyclohexan-1,3’- | ¢ () ° 373
indol]-5’-carboxylic oa
axit (1r,4r)-2’-oxo0-4-((6- . ZKD\H/
triflometyl)pyridin-3-yl)oxy)-1°,2>- i
s [ tyDpy yDoxy) ()0 405
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Vi
du |TénIUPAC Cong thtrc cu tao MS
56
axit (1r,4r)-4-(4-clo-2-cyanophenoxy)-2’- (‘) ”
7 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- )% 0 397,1
indol]-5’-carboxylic ’©<
A\
Oa/:N OH
axit (1r,4r)-4-(2-carbamoy1-4-clophenoxy)- (:7
8  |2’-ox0-1°,2’-dihydrospiro[xyclohexan-1,3’- i 413,1
indol]-5’-carboxylic Cl/q/“’“
axit (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)- D\H/
9  [2’-ox0-1’,2’-dihydrospiro[xyclohexan-1,3’- ) C,J ° 404.9
indol]-5’-carboxylic oA /\ |
axit (1r,4r)-2’-0x0-4-(4- . JND\(
triflometyl)ph 1,2 i
o [(miflometyphenoxy) (y 2041

dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic
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Vi
du [Tén IUPAC Cong thirc ciu tao MS
50
axit (1r,4r)-4-((5-clopyridin-2-yl)oxy)-2’- =‘(I>\ﬂ/o
11 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- ( ) ° 371
: ) 4
indol]-5’-carboxylic . /@/ °
—
axit (1r,4r)-4-(2-clophenoxy)-2’-oxo0-1°,2’- (r >
12 |dihydrospiro[xyclohexan-1,3’-indol]-5’- l,,,) ’ 370,1
carboxylic Q’ ’
axit (1s,4s)-4-((3,5-diflopyridin-2-yl)oxy)- D\(“
13 |2’-0x0-1’,2’-dihydrospiro[xyclohexan-1,3’- ; CJ ’ 375,1
indol]-5’-carboxylic oy /\ ’
axit (1r,4r)-4-((3,5-diclopyridin-2-yl)oxy)- % Ij\“/
14 [2’-ox0-1°,2’-dihydrospiro[xyclohexan-1,3’- ) 47) ° 404,9
B

indol]-5’-carboxylic
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36380

Vi

du |TénIUPAC Cong thurc chu tao MS
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axit (1s,4s)-4-(2,4-diclophenoxy)-2’-oxo0- D\n/°

15 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- C) ° 404
5°-carboxylic /Q/ ’
axit (1r,4r)-4-((3-clo-5-xyclopropylpyridin- =
2-yl)oxy)-2*-ox0-1°,2- T

16 ,Y) XY). % () 414,1
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N
b]pyridin]-5’-carboxylic =
axit (1r,4r)-4-((5-clo-3-metylpyridin-2- =/ |: .
oxy)-2’-0xo0-1",2’- N |

17 y.) xY) . g) 386
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- [N\
b]pyridin]-5’-carboxylic N
axit (1r.41)-4-((6-metyl-3- =/I>Y
triflomety])pyridin-2-yl)oxy)-2’-ox0-1,2’- o

18 (' ty.)py yDoxy) -~ (;7 20,1
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N0

b]pyridin]-5’-carboxylic

-75-
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axit (1r,4r)-2°-ox0-4-(pyridin-2-yloxy)- ( ”;@\(
19 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- lm// 337
5’-carboxylic ° _w
O
axit (1r,4r)-4-((5-metylpyridin-2-yl)oxy)-2’- ( ;/ |
20 |oxo-1",2’-dihydrospiro[xyclohexan-1,3- 4 353,1
indol]-5’-carboxylic ="
N/
axit (1r,4r)-4-((3-metylpyridin-2-yl)oxy)-2’- ( "
21 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- lm// 351,1
indol]-5’-carboxylic ° _n
axit (1r,41)-4-((5-flopyridin-2-yl)oxy)-2- ( J o
22 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- 01" 355,1

indol]-5’-carboxylic

Q

F
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axit (1r,4r)-4-((4-clopyridin-2-yl)oxy)-2’- ( m;©\((
23  |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- lm// 3714
indol]-5’-carboxylic ° _
N\ /
axit (1r,4r)-4-((3-clopyridin-2-yl)oxy)-2’- ( " : i
24 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- !)// 371,1
indol]-5’-carboxylic NG
[¢] / \
axit (1r,4r)-2’-oxo-4-((5- ?E/D\H/ -
triflometyl)pyridin-2-yl)oxy)-1°,2’- . ’
) (fl mt}{)py yD y)' i 405.1
dihydrospiro[xyclohexan-1,3’-indol]-5’- =
carboxylic A
axit (1r,4r)-4-((6-metyl-3- :<(r;©\n/°”
triflometyl)pyridin-2-yl -2’-0x0-1,2’- ( °
S |(iflometyDpyridin-2-yDoxy) w, 4o,

dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic
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36380

Vi
du |TénIUPAC Cong thurc cAu tao MS
56
axit (1r,4r)-4-((3-flo-5-(triflometyl)pyridin- ?:/ -
2-yl)oxy)-2’-0x0-1",2’- . ’
27 ,Y) Y). ) 4 423,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- 7 "\
carboxylic TN=
axit (1r,41)-4-((5-clo-3~(triflomety])pyridin- =< o
2-yl -2’-0x0-1°,2- ( °
gy [FYDOXY)2oxo _ 1’”/ 439.1
dihydrospiro[xyclohexan-1,3’-indol]-5’- N
carboxylic SN
axit (1r,4r)-4-((3-clo-5-(triflometyl)pyridin- ?i’/ -
2-yoxy)-2’-0x0-1°,2’- g ’
29 DY) . { 439,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- ="
carboxylic N\ F
axit (1r,4r)-4-((4-(benzyloxy)pyridin-2- ?:@\( "
yl)oxy)-2’-oxo-1°,2’- /”/
30 N 4452

dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic

-78-




36380

Vi

du |Tén IUPAC Cong thirc cdu tao MS

s6
axit (1r,4r)-4-((5-xyclopropyl-3- ?’j@\n/ ”

11 (triflometyl)pyridin-2-yl)oxy)-2’-oxo0-1",2’- lm// ’ 4451
dihydrospiro[xyclohexan-1,3’-indol]-5- ’ ’
carboxylic
axit (1r,4r)-4-((2-metylpyridin-3-yl)oxy)-2’- (;;@\ﬂ/

32 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- G 353,1
indol]-5’-carboxylic °

H,C / \
axit (1r,4r)-4-((5-metylpyridin-3-yl)oxy)-2’- ( (J@\ﬂ/

33 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- l(”// 353,1

indol]-5’-carboxylic °
/ AN cH
axit (1r,4r)-4-((6-metylpyridin-3-yl)oxy)-2’- ( ;/Ij\g/

34 |oxo-1",2’-dihydrospiro[xyclohexan-1,3’- 0]’ 353,1
indol]-5’-carboxylic T\

CH,
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axit (1r,4r)-4-((2,6-dimetylpyridin-3- :<r o
1 -2’-0x0-1,2’- ( °
35 PUoxy)2oxo | 1’“/ 367,2
dihydrospiro[xyclohexan-1,3’-indol]-5’- °
. 7N
carboxylic ne—L_ _
axit (1r,41)-4-((4,6-dimetylpyridin-3- %@, o
1 -2’-0x0-1,2- (— ¢
36 yhoxy)-2"-ox0 , I”// 367,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- °
Ny
carboxylic oAl _
axit (1r,4r)-4-(3,4-dihydro-2H-pyrano|[2,3- ?;/ -
bpyridin-6-yloxy)-2’-0x0-1,2’- ’
37 1pyr1 in . yloxy) X0 | i 395,
dihydrospiro[xyclohexan-1,3’-indol]-5’- M,
carboxylic =\,
axit (1r,4r)-4-((4,6-dimetylpyrimidin-2- ?@,’ .
Doxy)-2’-0x0-1",2’- mJ ’
35 [0 ) 368,2

dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic
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36380

Vi

du |Tén IUPAC Cong thirc cdu tao MS
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axit (1r,4r)-4-((5-clo-4,6-dimetylpyrimidin- ?/;Q\H/O
2-yl)oxy)-2’-oxo0-1°,2’- m// ’

39 [FYDoxy) , i 400,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- = L
carboxylic >//\Z/
axit (1r,4r)-4-((2,6-dimetylpyrimidin-4- ?m@ >
I)oxy)-2’-ox0-17,2’- J ’

4o PHOFEox , ) 368,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- o
carboxylic ”%N
axit (1r,4r)-4-(2-metylphenoxy)-2’-oxo- ( f:©\ﬂ/

41 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- lm// 350,1
5’-carboxylic 02 :
axit (1r,4r)-4-(3-metylphenoxy)-2’-oxo- ( (D\(

42 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- m// 350,1

5’-carboxylic
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| o:<(,’ .
axit (1r,4r)-4-(4-metylphenoxy)-2’-oxo- ( )// Il
43 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- Of' , 350
5’-carboxylic Q
axit (1r,4r)-4-(2-cyanophenoxy)-2’-0xo- ( (";@\H/OH
44 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- lm// 363,2
5’-carboxylic /OO
axit (1r,4r)-4-(4-cyanophenoxy)-2’-oxo- /?@\ﬂ/
45 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- s 361,1
5’-carboxylic Q
N
. O:<(;©\N/OH
axit (1r,4r)-4-(3 ,4-dimetylphenoxy)-2’-oxo- ( ,// Il
46 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- K 364,1

5’-carboxylic
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0:<(r( OH
axit (1r,4r)-4-(2,4-dimetylphenoxy)-2’-o0xo- ( ,// Il
47 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- of' 364,1
5’-carboxylic /CZ
axit (1r,4r)-4-(3,5-dimetylphenoxy)-2’-o0xo- ( ,// !
48 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- 4 364,1
5’-carboxylic D/
o:<(r' N
axit (1r,4r)-4-(4-metoxyphenoxy)-2’-0xo- ( ’// I
49 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- Oj’ 366,1
5’-carboxylic Q
o:<(,’ o
axit (1r,4r)-4-(4-flo-2-metylphenoxy)-2°- ( J I
50 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- { 368,1

indol]-5’-carboxylic
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axit (1r,4r)-4-(4-flo-3-metylphenoxy)-2’- ( ;/ |
51 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- 04” 368,1
indol]-5’-carboxylic Q
:<(, OH
axit (1r,4r)-4-(3-flo-4-metylphenoxy)-2’- ( )// |
52  |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- Ol' 368,1
indol]-5’-carboxylic Q/
axit (1r,4r)-4-(2-flo-3-metylphenoxy)-2’- ( o
53 |oxo0-1’,2’-dihydrospiro[xyclohexan-1,3’- lm// i 368,1
indol]-5’-carboxylic O\< :z
_j/(r OH
axit (11,41)-4-(2-flo-4-metylphenoxy)-2’- 4' J I
54 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- ol' 368,2

indol]-5’-carboxylic

by

CH,
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axit (1r,4r)-4-(3,4-diflophenoxy)-2’-oxo- ( ;/:©\ﬂ/
55 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- Oj’ 3723
5’-carboxylic ;
axit (1r,4r)-4-(2,5-diflophenoxy)-2’-oxo- ( M’D\(
56 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- m// 372,1
5’-carboxylic 02 :
axit (1r,4r)-4-(2,4-diflophenoxy)-2’-oxo- ( ;/;©\L(
57 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- oj’ 372,1
5’-carboxylic /Q
:<(" OH
axit (1r,4r)-4-(3,5-diflophenoxy)-2’-oxo- ( K/D\B/
58 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- o” 372,1

5’-carboxylic
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axit (1r,4r)-4-(2,3-diflophenoxy)-2’-oxo- ( M’;O\[(
59 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- lm// i 372,1
5’-carboxylic °
axit (1r,4r)-4-(3-cyano-2-flophenoxy)-2’- C KE@\"/
60 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- { 379,2
indol]-5’-carboxylic ¢
N
axit (1r,4r)-4-(4-cyano-3-flophenoxy)-2’- ( /p\g/
61 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- s 379.1
indol]-5°~carboxylic Q
A\
axit (1r,4r)-4-(2-cyano-6-flophenoxy)-2’- ( m’;@\[(
62 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- m// /; 381,1

indol]-5’-carboxylic

-86-
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axit (1r,4r)-4-(2-cyano-3-flophenoxy)-2’- ( (D\ﬂ/
63 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- " /7 381,1
indol]-5’-carboxylic °
axit (1r,4r)-4-(3-clo-5-flophenoxy)-2’-oxo- ( K/Ij\ﬂ/
64 |1’,2’-dihydrospiro[xyclohexan-1,3’-indol]- O” 388,1
5’-carboxylic Q/F
axit (1r,4r)-4-(2-clo-5-flophenoxy)-2’-oxo- ( (;©\ﬂ/
65 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- lm// 388,1
5’-carboxylic 02 :
axit (1r,4r)-4-(4-clo-2-flophenoxy)-2’-o0xo- ( ,// I
66 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- { 388
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axit (1r,4r)-4-(3-clo-4-flophenoxy)-2’-oxo- ( ;/« |
67 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- Oj’ 388,1
5’-carboxylic Q/c.
axit (1r,4r)-4-(2-clo-4-flophenoxy)-2’-oxo- ( ;/ |
68 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- 0/ 388,1
5’-carboxylic /Q
axit (1r,4r)-4-(4-clo-3-flophenoxy)-2’-o0xo- ( ;/ |
69 |1°,2’-dihydrospiro[xyclohexan-1,3’-indol]- oj’ 388
5’-carboxylic Q/F
axit (1r,4r)-4-(2-cyano-4-metoxyphenoxy)- ( ;/ l
70 [2’-0x0-1’,2’-dihydrospiro[xyclohexan-1,3’- { 393,2

indol]-5’-carboxylic

o— "M
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o:</;©\ﬂ/o+«
axit (1r,4r)-4-(4-clo-3-cyanophenoxy)-2’- ( ’// |
71  |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- Of’ 395,1
indol]-5’-carboxylic =
axit (1r,4r)-4-(2-clo-4-cyanophenoxy)-2’- ( J !
72 |oxo-1",2’-dihydrospiro[xyclohexan-1,3’- o‘m 395,1
indol]-5’-carboxylic )
A\
axit (1r,4r)-4-(3-clo-4-cyanophenoxy)-2’- ( J 1
73 |oxo-1’,2’-dihydrospiro[xyclohexan-1,3’- Pl 395,1
indol]-5’-carboxylic ;
A\
axit (1r,4r)-2’-ox0-4-(2- :<(,;©\H/°“
triflometyl)phenoxy)-1’,2’- ( °
1 [ tyl)phenoxy) i 404.1

dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic

-

-890-
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axit (1r,4r)-2’-0x0-4-(3- :<]©\(
triflometyl)phen -1°,2°- ( i 0

75 (. ty.)p o) . m// 4042
dihydrospiro[xyclohexan-1,3’-indol]-5’- 4 )
carboxylic O/{,F
axit (1r,4r)-4-(3-flo-5- ?{fc;©\”/°”
triflometyl)phenoxy)-2’-0x0-1",2’- ( °

26 ('rl om ty.)p €noxy)-2’-0xo ' olo// 42,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- f
carboxylic L
axit (1r,4r)-4-(2-flo-3- ?j@\( i
riflometyl)phenoxy)-2’-oxo-1,2’- : °

- ('1‘1 omet3./ )phenoxy)-2’-0xo . i 2.1
dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic FF
axit (1r,4r)-4-(2-flo-5- o:<{;©\”/w
triflometyl)phenoxy)-2’-oxo-1°,2- ( d

7g |(triflometyhphenoxy)-2'-ox v 42,1

dihydrospiro[xyclohexan-1,3’-indol}-5’-
carboxylic

-90-
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axit (1r,41)-4-(4-flo-3- :<;©\lf
7 (triflometyl)phenoxy)-2’-0x0-1’,2’- ({ ,// ° 1021
dihydrospiro[xyclohexan-1,3’-indol]-5’- 4 ; ’
carboxylic QAT
axit (1r,4r)-4-((1-metyl-5-(triflometyl)-1H- =<fc,,, o
azol-3-yl -2’-0x0-1",2’- (( °
%0 p?/r 70 .y)oxy) 0X0 . ) ,// 410.1
dihydrospiro[xyclohexan-1,3’-indol]-5’- \
carboxylic N/\N ,
\ F
axit (1s,4s)-4-((5-clo-3-metylpyridin-2- =/ | : N
Doxy)-2’-0x0-1",2’- N I
g1 o C) 385.,6
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N\-s
b]pyridin]-5’-carboxylic ~ N
axit (1r,4r)-4-(4-clo-2-metoxyphenoxy)-2’- "-,D\(C’"
82 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- C) ’ 400

indol]-5’-carboxylic

-01-
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axit (1s,4s)-4-(4-clo-2-metoxyphenoxy)-2’- "-‘SD\WOH
83 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- C,) ° 402,1
indol]-5’-carboxylic /Q ’
. . o= I
axit (1s,4s)-4-(2,4-diflophenoxy)-2’-0xo0- N
84 |1°,2’-dihydrospiro[xyclohexan-1,3’- C,j ’ 373
pyrolo[3,2-b]pyridin]-5’-carboxylic /Q/ ’
=t T
axit (1s,4s)-4-(2-clophenoxy)-2’-oxo0-1°,2’- NN
85  |dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- Cj ’ 3709
b]pyridin]-5’-carboxylic Q/ ?
. . , = 1
axit (1s,4s)-4-(4-clo-2,6-diflophenoxy)-2’- L
86 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- [ C) ’ 406,9

pyrolo[3,2-b]pyridin]-5°-carboxylic

-02-
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axit (1s,4s)-4-((5-clo-3-flopyridin-2- JD\(
Doxy)-2’-0x0-1’,2’- A
87 y.) ) ) . C) ’ 391,1
dihydrospiro[xyclohexan-1,3’-indol]-5’- N8
carboxylic =
. , s As O=ZN | A
axit (1s,4s)-4-(4-clophenoxy)-2’-0x0-1",2’- N
88  |dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- C ) ° 3709
b]pyridin]-5’-carboxylic 3 ,@/
. . o= J
axit (1s,4s)-4-(4-clo-2,6-dimetylphenoxy)- C N
89 |2’-ox0-1’,2’-dihydrospiro[xyclohexan-1,3’- () ’ 399
pyrolo[3,2-b]pyridin]-5’-carboxylic /Q/ ’
| = I
axit (1r,4r)-4-(2-clophenoxy)-2’-ox0-1,2’- NN
90 |dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- C) ’ 373,1

b]pyridin]-5’-carboxylic

-03-
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TS
axit (1r,4r)-4-(2,4-diflophenoxy)-2’-oxo- NN
91 {1°,2’-dihydrospiro[xyclohexan-1,3’- g) ° 375,1
pyrolo[3,2-b]pyridin]-5°-carboxylic F/Q/ ’
e
axit (1r,4r)-4-(4-clophenoxy)-2’-oxo-1°,2’- ° IJ\“/
92  |dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- C ) ° 373,1
b]pyridin]-5°-carboxylic ) Q
o=t
axit (1r,4r)-4-(4-clo-2,6-diflophenoxy)-2’- NN
93 |oxo-1°,2’-dihydrospiro[xyclohexan-1,3’- ] C) ° 407
pyrolo[3,2-b]pyridin]-5’-carboxylic c,/Q/ ’
IS
axit (1r,4r)-4-(4-clo-2,6-dimetylphenoxy)- (,INJ\"/’“
94 |2’-ox0-1’,2’-dihydrospiro[xyclohexan-1,3’- i ) ’ 401,1

pyrolo[3,2-b]pyridin]-5’-carboxylic

-94-
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axit (1r,4r)-4-(4-clo-2- Z/DY
triflometyl)phenoxy)-2’-oxo0-1°,2’- o

95 (_ t}_])p ) CJ 439
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- | /@
blpyridin]-5°-carboxylic X
axit (1s,4s)-4-(4-clo-2- =/ l; o
triflometyl)phenoxy)-2’-ox0-1°,2’- o

g | iflometyDphenoxy) C) 439
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- | /C§
b]pyridin]-5’-carboxylic F

. . . e

axit (1s,4s)-4-((3,5-diclopyridin-2-yl)oxy)- PN

97 |2’-ox0-1°,2’-dihydrospiro[xyclohexan-1,3’- ) C) ’ 405,9
pyrolo[3,2-b]pyridin]-5’-carboxylic A /\ ’

: . L o= T

axit (1r,4r)-4-((3,5-diclopyridin-2-yl)oxy)- NN

98 [2’-oxo0-1’,2’-dihydrospiro[xyclohexan-1,3’- ) C) ’ 408

I N°

pyrolo[3,2-b]pyridin]-5’-carboxylic
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Vi
du |TénIUPAC Cong thurc céu tao MS
sb
axit (1r,4r)-4-((5-clo-3-(triflometyl)pyridin- =/ | j o
2-yl)oxy)-2’-ox0-1",2’- o
99 .Y) Y). : CJ 440
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- | [
bpyridin]-5’-carboxylic X
axit (1s,4s)-4-((5-clo-3-flopyridin-2- e
" N/ oH
oxy)-2’-0x0-1",2’- Il
100 o2 F) 389.,9
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N3
b]pyridin]-5°-carboxylic T
“s N/ OH
axit (1s,4s)-4-(2,4-diclophenoxy)-2’-oxo- ( ,J |
101 |1°,2’-dihydrospiro[xyclohexan-1,3’- & 404,9
pyrolo[3,2-b]pyridin]-5’-carboxylic /Q
’4"(’ N/ OH
axit (1r,4r)-4-(2,4-diclophenoxy)-2’-oxo- ( )/7 |
102 |1°,2’-dihydrospiro[xyclohexan-1,3’- i 407

pyrolo[3,2-b]pyridin]-5’-carboxylic
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Vi

du |TénIUPAC Céng thuc ciu tao MS

56
axit (1s,4s)-4-((3-metyl-5- vt
triflometyl)pyridin-2-yl)oxy)-2’-0x0-1",2’- S

103 (' ty)py in-2-yl)oxy)-2’-ox0 | () 201
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N~
bpyridin]-5’-carboxylic =
axit (1s,4s)-4-((3-cyano-6-metylpyridin-2- °=/I>\”/
Doxy)-2’-ox0-1’,2’- °

10g PPO)2" | “ C) 376
dihydrospiro[xyclohexan-1,3’-indol]-5’- I N—o
carboxylic N
axit (1r,4r)-4-((3-clo-5-(triflometyl)pyridin- . =‘/]ij
2-yl)oxy)-2’-ox0-1",2’- T 5

105 .y) Y). (m) 440
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N
b]pyridin]-5’-carboxylic -
axit (1s,4s)-4-((5-clo-3-cyano-4- o~ 1 ) .
metylpyridin-2-yl)oxy)-2’-ox0-1",2’- o

106 M ipyridin-2-yloxy) N C) 411,1
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- | [ N~—°
b]pyridin]-5’-carboxylic WA
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Vi

du |TénIUPAC Céngth&ccéutao MS

sd
axit (1s,4s)-2’-ox0-4-phenoxy-1°,2’- ’i “ N

107 |dihydrospiro[xyclohexan-1,3’-indol]-5’- _,s/\l ° 336
carboxylic g\I:::]
axit (1s,4s)-4-(4-clophenoxy)-2’-oxo-1°,2’- [ (SJ .

108 |dihydrospiro[xyclohexan-1,3’-indol]-5’- - ’ 370,1
carboxylic 5\[::]\
axit (1r,4r)-4-((5-xyclopropyl-3- :/D\y(

109 (triflometyl)pyridin-2-yl)oxy)-2’-oxo-1’,2’- ( j o 16,1
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- Ny ’
b]pyridin]-5’-carboxylic
axit (1s,4s)-4-((5-clo-3-cyanopyridin-2- ==/H | : -
Doxy)-2’-0x0-1",2’- o

110 P2 N F) 397,1
dihydrospiro[xyclohexan-1,3’-pyrolo[3.2- | [ N~
b]pyridin]-5’-carboxylic N\

-08-




36380

Vi

du |Tén IUPAC Cong thirc ciu tao MS

sb
axit (1s,4s)-4-((3-clo-5-xyclopropylpyridin- . aI\/‘Y
2-yl)oxy)-2"-0x0-17,2’- T

111 .Y)OXY)' o%0 <;) ’ 412,1
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- N—3
b]pyridin]-5’-carboxylic -
axit (1r,4r)-4-((3-metyl-5- e
triflometyl)pyridin-2-yl)oxy)-2’-oxo-1",2’- T

11 [(triflometyDpy yloxy) | gj 120
dihydrospiro[xyclohexan-1,3’-pyrolo[3,2- [N\
b]pyridin]-5’-carboxylic -

o:/

axit (1r,4r)-2’-0x0-4-phenoxy-1’,2’- I: ! .

113 |dihydrospiro[xyclohexan-1,3’-indol]-5- (,J ° 335,9

|

carboxylic O\[::j
axit (1r,4r)-4-(4-clophenoxy)-2’-oxo-1°,2’- I: (J N,

114 |dihydrospiro[xyclohexan-1,3’~indol]-5’- ( ’ 370

carboxylic
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Vi

du |TénIUPAC Cong thirc ciu tao MS

56
axit (1s,4s)-4-((3-clo-5-(triflometyl)pyridin- et
2-yl)oxy)-2’-ox0-1°,2’- T

115 [~YPo)- @ 440
dihydrospiro[xyclohexan-1,3’-pyrolo|3,2- TN
b]pyridin]-5’-carboxylic F -

Vi du thr nghiém 1
Thir nghiém tre ché enzym IP6K
Phuong phédp

Céc enzym IP6K1 ngudi va IP6K2 ngudi dugc diéu ché bang cach chuyén gen
IP6K 1 nguoi (1-441) hodc gen IP6K2 nguoi (1-426) vao cac té bao con trung Sf-9 va
duoc tinh ché bang cdt ai lwc GST. Enzym IP6K3 nguoi dugc diéu ché bang cach chuyén
gen IP6K3 (1-410) ngudi vao BL21 (DE3) Escherichia coli va dugc tinh ché bang cot 4i
luc Ni-NTA (nicken- axit nitrilotriaxetic). Cac enzym IP6K3 chudt 16n va IP6K3 chudt
nhét duoc didu ché bang cach chuyén gen IP6K3 (1-401) chudt 16n hodc gen IP6K3 (1-
396) chudt nhét vao cac té bao FreeStyleTM293 va dugc tinh ché bang Cot i luc GST.
Céc enzym dugc st dung sau khi bao quan & nhi¢t do -70°C. Hoat tinh e ché enzym
IP6K ciia hop chat thir nghiém duge do bang phuong phap thuc nghiém sau ddy va sir
dung thtr nghiém ADP-GloTM Kinaza (do Promega san xuat). Hop chat thir nghiém
dugc pha lodng véi chét dém thtr nghiém (20mM HEPES (pH 7.5), 6mM MgCl, Tween-
200,01%, 1mM DTT) duoc bd sung dAu tién 2pl vao dia 384 13. Tiép d6, ATPedung dich
tron 14n co chit IP6(IP6K1 nguoi, IP6K2, IP6K3: ATPeIP6 = 135uMe45uM, IPOK3
chuot 16n: ATPeIP6 = 300uMe4,5uM, IP6K3 chult nhit: ATPeIP6 = 150uMe15uM)
duoc bd sung 2ul. Dung dich enzym IP6K da duoc pha lodng véi chét dém thir nghiém
duge bd sung 2l dé bit dau phan ing enzym. Thyc hién & & nhiét do trong phong trong
thoi gian nhit dinh (120 phut dbi voi rieng IP6K3 chudt 16n va 69 phut cho céc loai khéc).
Sau khi 0 & nhiét do trong phong, dung dich ADP-Glo dugc diéu ché theo quy trinh
Promega duoc bd sung 3ul vao dia 384 16 va duogc phan tmg & nhiét do trong phong trong
30 phut. Sau do, dung dich phét hién Kinaza dugc bd sung 6pl vao dia 384 16 va dugc
phéan tmg & nhiét @ trong phong trong 60 phut. Sau khi phan tmg, cudng do phat quang
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duoc do bang phan mém doc dia Envision (do PerkinElmer san xuét). Hoat tinh trc ché
cta ting hop chét dugc tinh toan 1am tri s4 hoat tinh twong d6i véi cuong do phét quang
ctia 16 khong c6 enzym 1a trc ché 100%. Cac két qua dugc trinh bay & bang 6.

Bang 6

Hoat tinh trc ché IP6K ctia cac vi du hop chit

Phuong phap ADP-Glo

Ty 18 Grc ché (%) & ndng d hop cht 0,1uM
Vidu IP6K1 ngudi [P6K2 nguoi [P6K3 nguoi
1 100 100 99
2 101 94 100
3 101 101 85
4 66 79 99
5 86 89 94
6 96 93 97
7 100 101 86
8 100 97 95
9 98 101 94
10 98 100 102
11 100 97 102
12 95 97 101
13 100 97 100
14 100 100 90
15 99 101 91
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Hoat tinh trc ché TP6K ctia cac vi du hop chit

Phuong phap ADP-Glo

Ty 18 te ché (%) & ndng d6 hop chit 0,1uM

16 99 89 98
17 92 91 93
18 54 62 77
19 40 45 70
20 79 95 98
21 79 91 96
22 72 72 90
23 72 79 92
24 86 92 92
25 95 97 98
26 98 97 92
27 97 93 96
28 95 98 96
29 99 96 99
30 &1 &4 97
31 101 101 100
32 63 67 &8
33 37 40 74
34 63 76 91
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Hoat tinh tc ché IP6K ciia cac vi du hop chit

Phuong phap ADP-Glo

Ty 16 te ché (%) & ndng d6 hop chét 0,1uM

35 82 96 98
36 72 92 95
37 51 50 82
38 55 47 86
39 80 74 95
40 14 18 49
41 93 93 98
42 81 90 97
43 98 99 100
44 88 83 94
45 96 93 97
46 97 98 99
47 99 96 99
48 86 91 97
49 100 99 100
50 101 100 96
51 98 97 96
52 99 100 96
53 96 96 97
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Hoat tinh rc ché IP6K cuia cac vi du hop chit

Phuong phap ADP-Glo
Ty 18 Grc ché (%) & ndng dd hop cht 0,1uM

54 99 100 101
55 96 95 99
56 97 92 99
57 99 97 100
58 72 &3 90
59 &7 86 97
60 &7 90 98
61 100 95 100
62 95 91 99
63 69 &7 96
64 80 93 94
65 93 95 97
66 99 100 96
67 93 98 97
68 93 98 98
69 100 100 96
70 99 99 99
71 88 90 95
72 99 97 97
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Hoat tinh trc ché TP6K ctia cac vi du hop chét

Phuong phap ADP-Glo

Ty 1& te ché (%) & ndng d6 hop chét 0,1uM

73 98 97 91
74 93 92 92
75 &9 94 &9
76 81 86 86
77 94 99 98
78 96 96 98
79 &7 &9 97
80 62 82 &9
81 96 100 100
82 98 101 99
&3 97 100 102
84 75 59 91
85 81 71 95
86 55 50 80
&7 107 102 102
88 101 97 97
89 9 14 26
90 49 47 61
91 69 60 79
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Hoat tinh trc ché IP6K ctia cac vi du hop chét

Phuong phap ADP-Glo

Ty 16 e ché (%) & ndng d6 hop chét 0,1uM

92 97 92 98
93 92 96 101
94 91 97 101
95 88 91 96
96 95 99 101
97 101 101 110
98 91 94 107
99 51 64 83
100 76 98 97
101 104 100 98
102 105 94 97
103 98 99 99
104 95 99 98
105 86 94 95
106 96 97 95
107 94 93 92
108 97 101 99
109 94 95 95
110 84 96 96
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Hoat tinh trc ché IP6K cua cac vi du hop chét

Phuong phap ADP-Glo

Ty 16 tic ché (%) & ndng @6 hop chit 0,1xM

111 91 99 98

112 90 90 97

113 79 79 85

114 99 101 96

115 97 99 99
Vi du thir nghiém 2

Hiéu qua lam giam [P7 m6 & chudt
Phuong phép
Chét dan thudc (metyl xenluloza 0,5%) va hop chit 97 (Hop chit cta vi du 97)

duoc str dung duong miéng véi lidu 1, 3, 10mg/kg cho chudt duc béo Zucker 20 tuén tudi
(c6 duge tir TAKEDA RABICS), va mirc d9 IP7 ctia gan, co xuwong (co dép) va md (md

mao tinh hoan) dugc do sau 6 gio va 24 gio.
Phuong phéap do IP7
Phuong phép chiét 1

Cac mod di dugc bdo quan cryo dugc bd sung 1,0ml dung dich nudc chia natri
hydroxit 1N/axit etylendiamintetraaxetic mdi 100mg md, duge nghién bang hat zirconia
dudi didu kién 4°C va duoc dé trong nude d4 trong 1 gio. 0,1ml axit axetic 25% duoc bd
sung mdi 0,4ml chit 1éng nghién, va ching dwgc trdn lan va dwoc ly tam (15000
vong/phut, 5 phut, 4°C). Tiép theo, dich ndi dugc dua vao siéu loc (13000 vong/phit, 5
phut, 4°C; bd loc ly tim mang microcon YM-3 (Millipore)). Phan doan chuyén duoc khoi
phuc, lugng axit axetic 1,5%/dung dich nudc octylamin 1,5% bang nhau duge bd sung va
hdn hop duoc khudy manh liét (Vortex) va 0,05ml dugc tiém vao LC/MS/MS.

Phuong phap chiét 2
Cac mé di dugc bdo quan cryo dugc bd sung 0,3ml axit percloric 3,6% trén moi

100mg md va hdn hop duoc nghién bing hat zirconia dudi didu kién 4°C. Tiép theo,
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0,1ml dung dich nudc kali clorua 30% duoc bd sung thém mdi 0,3ml axit percloric 3,6%
nita, va ching dugc tron 14n va dugce ly tim (15000 vong/phut, 5 phut, 4°C). Tiép theo,
dich ndi dugc dua vao siéu loc (13000 vong/phit, 5 phut, 4°C; bd loc ly tim mang
microcon YM-3 (Millipore)). Chét loc qua dugc thu gom, lugng axit axetic 1,5%/dung
dich nu6c octylamin 1,5% bang nhau bing nhau dugc bd sung vao va hdn hop duge
khudy manh liét (Vortex) va 0,01ml duge tiém vao LC/MS/MS.

Céc miu duoc dua vao xt ly loai b protein bing phuong phap chiét 1 va
phuong phap chiét 2 dugc do bing hé théng LC/MS/MS chita hé Nexera UHPLC
(Shimadzu Corporation) va QTRAP (nhan hiéu thuong mai da dugc dang ky) he phd khéi
5500 (SCIEX) két hop. Cot duge st dung 13 cdt Triat PEEK (30x2,Imm, 3um, GL
Sciences Inc.), dung mdi A dugc st dung la dung dich nuéc chira dung dich amoniac
0,1%/octylamin 0,01%/octylamin 0,002%/metanol. Téc @ chay dugc dit & 0,7ml mdi
phut, nhiét d cot duge dit & 50°C, ty 1¢ dung mdi B véi dung mdi A duge thiét 1ap nhu
dudi day va axit inositolpolyphosphoric duoc phén tach trén sic ky. Sau khi tiém mau,
phép do dugc thuc hién & ché do dang dong 2% trong tir 0 dén 0,5 phuat, gradien tir 2%
dén 50% trong 0,5 dén 2 phut, gradien tr 50% dén 90% trong tir 2 dén 5 phit, dang dong
90% trong tir 5 dén 6 phut va ding dong 2% trong tlr 6 dén 8 phut. Chét rira giai dugc ion
hoa & ché do ion 4m bang phép do phd khdi va cudng do ion cta phan tir myc tiéu do
duoc do dusi diéu kién MRC trong bang 7. Céc didu kién ctia thiét bi 1a dién 4p phun ion
4500V, nhiét do dau do tang ap (turbo) 400°C, khi nong 401 mdi phut, nito 121 mdi phut
lam khi mang chén, hé sd nhan 2100V, dién thé phan nhém -80V, dién thé thoat va cham
té bao -11V.,

Béang 7

Phéan tr muc tiéu do Ton tién chét | Ion san phém CE (V) Thoi gian rira giai
(m/z) (m/z) (phit)

IP5 579 481 -38 3,89

1P6 659 561 -35 4,01
739 641 -35 4,08

1P7 -
739 159 -85 4,08

P8 819 721 -38 4,11

CE: ning lugng va cham
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Tri sb dién tich cua sic ky khdi thu duoc bing phép do dugc tinh bing
MultiQuant phién ban 3.0 (SCIEX).

Két qua

Céc két qua duoc thé hién & Fig.2. Hop chét 97 thé hién su giam duy tri va phu

thudc liéu doi voi mirc IP7 ciia gan, co va md.

#p<0,025 dbi v6i chudt duge xir Iy bang chit din thubc bang thi nghiém William mot

dudi (one-tailed William test)

#p<0,025 ddi v6i chudt duogce xtt ly bang chét din thudc bang thr nghiém Shirley William
moOt dudi (one-tailed Shirley William test)

Vi du thr nghiém 3
Hiéu qua lam gidm ting duong huyét luc khong d6i & chudt déi thao duong
Phuong phap

Chét dan thube (metyl xenluloza 0,5%), hop chit 97 véi lidu 3 hoic 10mg/kg va
metformin véi lidu 150mg/kg duge sit dung dudng miéng cho chudt béo duc Zucker 12
tudn c6 huyét séc t6 glycosyl héa can bang, trong lwong co thé va glucoza trong mau lic
khong d6i (n=6, cac con chudt nac Zucker (n=4) mua dugc tr CHARLES RIVER
LABORATORIES JAPAN, INC. lam ddi chimg thong thudng) va mirc d6 glucoza trong
mau dugc do trong 24 gio.
Két qua

Céc két qua duoc trinh bay & Fig.3 va Fig.4. Hop chit 97 thé hién hiéu qua lam
gidm mirc tdng duong huyét kéo dai luc khong d6i va tac dung giam dudng huyét dang ké
(giam AUC glucoza 1én dén 24 gid) duge x4c nhin & nhom st dung hop chit 97
(10mg/kg).
Trung binh£SD, n=6(ZF) va 4(ZL)
ZF: Zucker béo
ZL: Zucker nac
Compd 97: Hop chat 97
Met: Metformin

#p<0,025 dbi v6i chudt ZF duge xtr Iy bing chit dan thude bang thir nghiém Shirley
Williams
Vi du thtr nghiém 4
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Hiéu qua cai thién dung nap glucoza va giam IP7 md & chudt bi suy giam dung nap

glucoza
Phuong phép

Chét dan thudc (metyl xenluloza 0,5%) hodc hop chit 9 (Hop chit ciia vi du 9) &
lidu 0,3, 3, va 30mg/kg duge st dung dudng miéng cho chudt béo Zucker duc 17 tuan
tudi (n=6, c6 duoc tir Takeda RABICS) ¢6 huyét sdc td duge glucosyl hoa cén bang va
trong luong co thé va chudt dugc nhin &n trong 16 gio. Tiép do, glucoza trong méu lic
d6i duge do, glucoza duge nap dudng miéng (2g/kg) va mic d glucoza trong mau dugc
do trong 120 phut. Sau khi thu gom mAiu mau trong 120 phut, cdc mo (co dép va gan)

duogc thu gom ngay va ham lugng IP7 trong mo duge do.
Két qua

Céc két qua duoc trinh bay & Fig.5 dén Fig.9. O chudt bi suy gidm dung nap
glucoza, st dung hop chit 9 lam giam glucoza trong mau luc doi tir 3mg/kg va cai thién
dung nap glucoza tir 0,3mg/kg (glucoza AUC trong tir 0 dén 120 phut). Hiéu qua cai thién
dung nap glucoza (glucoza AUC trong tur 0 dén 120 phut) tuong quan tbt voi su giam IP7

trong co (co dép) va gan.

Trung binh+SD, n=6.

#p<0,025 ddi v6i chudt ZF duge xir Iy bang chét dan thube bang thir nghiém William 1
du

#p<0,025 déi vé&i chudt ZF duge xr Iy bing chét din thudc bang thir nghiém Shirley
William 1 du.

Vi du thtr nghiém 5

Hiéu qua kéo dai sy séng & miu chudt suy tim

Phuong phép

Chit din thubc (dung dich metylxenluloza 0,5%), hop chat 97 (10mg/kg) va hop
chét 9 (10mg/kg) duoc st dung dudng miéng 1 1an mdi ngay (n=21) cho chudt duc CSQ
TG (6 tuln tuéi) lam mau bénh co tim dan. Vi nhom dbi ching thong thuong, chudt
khong Tg (n=5) thu dugc tir cling Itra duge sir dung.

Két qua
Céc két qua duoc trinh bay & Fig.10. Nhu duong cong ty 1€ sdng sét Kaplan-

Meier thé hién, t4t ca cac hop chét cho thy hiéu qua kéo dai su sdng dang ké trén tudi tho
cua chuot CSQ TG.
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Compd 9: Hop chét 9, Compd 97: Hop chit 97
n =21 (chudt CSQ TG), n =5 (chudt khong TG)
Hop chét 9, log-rank 2 = 5,7672 *P <0,05;
Hop chét 97, log-rank 2 = 5,9304 *P <0,05.

Vi du bao ché 1 (san xuat vién nang)

1) Hop chét ciia vi du 1 30 mg
2) xenluloza bot min 10 mg
3) lactoza 19 mg
4) magie stearat 1 mg

Téng 60 mg
1), 2), 3) va 4) duogc tron 13n va dugc nhdi vao nang gelatin.

Vi du bao ché 2 (san xuat vién nén)

1) Hop chét cta vi du 1 30g
2) lactoza 50g
3) tinh bot ngd 15¢g
4) canxi carboxymetylxenluloza 44 ¢
5) magie stearat lg
Téng 1000 vién nén 140 g

Téng lugng 1), 2) va 3) va 4) (30g) duoc nhao véi nude, lam kho chan khong va
dugc sang. Bot dugc sang duge trdn véi 4) (14g) va 5) (1g), va hdn hop duoc duc bing
mdy tao vién nén, nho d6 thu duge 1000 vién nén chira 30mg hop chét cta vi du 1 mdi
vién nén.

Kha nang ap dung cong nghi€p
Hop chit theo sang ché c6 tac dung tre ché IP6K va dugc cho 1a hitu ich lam tac

nhin phong ngtra hodc diéu tri cac bénh nhu suy tim, dai thdo dudng va tuong tu.

Don nay dya trén don xin cip bang patent $6 2017-066579 duwoc ndp & Nhat Ban
(ngay ndp: 30 thang 3, 2017), ndi dung ctia n6 duge bao gbm toan bo vao day.
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YEU CAUBAO HO

1. Hop chét c6 cong thirc:

H

N AN

@)
= OH
X
@)
(1

@O
trong do:

vong A 1a vong thom tiry y duge thé;
X 1a CH hodgc N
hoac mubi cia no.

2. Hop chét theo diém 1, trong d6 vong A 1a vong hydrocarbon thom Ce.14 hodc di vong
thom ¢6 tir 5 dén 14 canh, mdi trong sb ching tuy y dugc thé bang 1 dén 3 phan tir thé

duogc chon tu:
(a) nguyén ti halogen,
(b) nhém xyano,
(¢) nhom carbamoyl,
(d) nhom Ci.6 alkyl tiry y duge halogen hoa,
(e) nhom Ci.6 alkoxy,
(f) nhém Cs.10 xycloalkyl, va
(g) nhém Cr.16 aralkyloxy,
hoéac mudi cta no.

3. Axit 4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo0-1’,2’-dihydrospiro[xyclohexan-1,3" -indol]-

5°-carboxylic hodc mudi cta no.

4. Axit 4-((3,5-diclopyridin-2-yl)oxy)-2’-oxo-1,2’-dihydrospiro[xyclohexan-1,3’-

pyrolo[3,2-b]pyridin]-5’-carboxylic hodc mudi ciia no.

5. Axit 2°-0x0-4-(2,4,6-triclophenoxy)-1°,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
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carboxylic hoac mudi ctia no.

6. Axit 4-(2,4-diclophenoxy)-2’-oxo0-1,2°-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic hodc mubi ctia no.

7. Axit 4-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan-
1,3’-indol]-5’-carboxylic hodc mudi cta né.

8. Axit 4-(4-clo-2-metoxyphenoxy)-2’-0xo-1’,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-

carboxylic hodc muoi ctia no.

9. Axit 4-((5-clo-3-flopyridin-2-yl)oxy)-2’-ox0-1",2’-dihydrospiro[xyclohexan-1,3-

indol]-5’-carboxylic hodc mu6i cia no.

10. Axit 4-(2,4-diclophenoxy)-2’-oxo-1’,2’-dihydrospiro[xyclohexan-1,3’-pyrolo[3,2-
b]pyridin]-5’-carboxylic hodc mubi ciia né.

11. Axit 4-((3-clo-5-(triflometyl)pyridin-2-y1)oxy)-2’-oxo-1",2’-dihydrospiro
[xyclohexan-1,3’-pyrolo[3,2-b]pyridin]-5’-carboxylic hodc mudi cia né.

12. Axit 4-((3,5-diflopyridin-2-yl)oxy)-2’-oxo-1,2’-dihydrospiro[xyclohexan-1,3’-indol]-
5’-carboxylic hoac mubi ctia no.

13. Axit 4-(4-clo-2-flophenoxy)-2°-oxo-1”,2’-dihydrospiro[xyclohexan-1,3’-indol]-5’-
carboxylic hodc mudi ctia no.

14. Thudc chira hop chét theo diém 1 hoic mudbi ctia no.
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Fig.1
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Fig.2
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Fig.3
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Fig.4

AUC glucoza (mg.hr/dl)
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Fig.5

Glucoza trong mau (mg/dl)
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Fig.6

Glucoza trong mau lic d6i (mg/dl)
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Fig.7
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Fig.8
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Fig.9
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Fig.10
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