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(57) Sang ché d;é cap dén hop chit di vong c6 hoat tinh lam giam RBP4 vugt trdi va hitu
ich lam thuoc dé phong ngura hodc dicu tri bénh hodc triéu ching do trung gian la sy gia
tang RBP4 hodc retinol do RBP4 cung cap. Hop chat c6 cong thac (1):
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trong d6 mdi ky hiéu 1a nhu duoc dinh nghia trong phan mo ta, hoic mudi cua nd cé hoat
tinh [am giam RBP4 vuot trdi, va hitu ich lam thube dé phong ngtra hodc diéu tri bénh hodc
triéu chimg do trung gian 1a su gia ting RBP4 hoic retinol do RBP4 cung cap. Sang ché
cling dé cap dén thudc chia hop chit nay.
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Linh vuc k¥ thuat dwoc deé cap

Séng ché dé cap dén hop chét di vong hitu ich lam thubc dé phong ngira
hodc diéu tri bénh hoic tinh trang bénh do trung gian 13 su gia ting RBP4 hoic
retinol do RBP4 cung cip nhu bénh thodi hod diém vang do tudi gia, bénh
Stargardt va tuong tu.

Tinh trang k§ thuit ciia sing ché

Protein 4 gén retinol (sau ddy con dugc goi tit 1a “RBP4”) dugc xem 1a

protein van chuyén retinol trong mau duy nhit ma chu yéu duoc san sinh trong gan.

RBP4 tao thanh phtic bang cach gin véi retinol va TTR (transthyretin) va
duy tri 6n dinh trong mau. Néu RBP4 duoc phén ly tir TTR va trd nén tu do thi n6
bi phan huy trong va duoc bai tiét tir than twong ddi nhanh. Viée liéu ring su gén
két ctia RBP4 va retinol ¢6 thuc su 13 can thiét cho sy tao thanh phuc véi TTR hay
khéng van chua duoc biét dén. Tuy nhién, fenretinide- dn xuét retinol, trc ché su
gén két cia RBP4 va retinol, va do d6 e ché su tao thanh cua phurc voi TTR. Viéc
st dung fenretinide & dong vat dugc xem la gdy ra sy [am gidm RBP4 mau (tai liéu
phi sang ché 1).

Moi quan hé gifra retinol do RBP4 cung cép va cidc bénh vé mat da dugc
bao cédo. Vi dy, murc vitamin A qud muac trong mat cé thé gay ra nhi€u bénh vong
mac bao gom bénh thoai hod diém vang, va viéc lam giam RBP4 c¢6 tac dung

phong ngira hodc diéu tri cac bénh vé mét nay (tai lidu sang ché 1).

Fenretinide d& dugc nghién ctru & ngudi bénh méc teo di tri (geographic
atrophy- GA), ma 14 dang tién trién nhat cta bénh thoai hod diém vang do tudi gia
gdy teo (atrophic age-related macular degeneration -AMD). Fenretinide da dugc
goi ¥ 1 lam gidn doan su tich tu doc t6 retinol (vitamin A) qua 4i luc v6i RBPA4.
N6 dugc gid dinh 1a lam tri hoén sy tao thanh va tich tu cac san phém phu c6 doc
tinh, vi du A2E (bis-retinoid pyridini) dugc xem 13 c6 lién quan dén sy mét thi luc
& cac bénh nhuw GA va tuwong tu. Sirion Therapeutics, Inc. d& cong b cac két qua
chic chén vé sy phén tich cac thi nghiém hai pha dé danh gi4 fenretinide dé diéu tri
GA do AMD.

Tir cac van d& néu trén, viée str dung thudc ¢ hoat tinh lam gidm chi sb
RBP4 mau (ndng do) trong phong ngira hodc diéu tri cac bénh vé mét duoc ky
vong. Theo ban mé ta sang ché nay, “hoat tinh lam giam chi s RBP4 méu (ndng
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d6)” con duge goi 14 “hoat tinh 1am giam RBP4”, va “thubc c6 hoat tinh 1am giam
chi s6 RBP4 mau (ndng d6)” con duge goi 1 “thude 1am giam RBP4”.

Tai liéu sang ché 2 bdc 16 hop chit sau dy c6 tac dung lam giam glucoza

trong mau va cai thién sy dung nap glucoza:

It

trong d6 mdi ky hiéu la nhu duoc dinh nghia trong ban mo ta sang ché nay.

CH,CH,A

Tai liéu sang ché 3 boc 16 hop chét sau day hitu ich lam thude diéu tri cac
bénh chuyén hoa xuong;

B
T
R o>\(CH2)n—A

trong d6 mdi ky hiéu I nhu dugc dinh nghia trong ban mé ta sang ché nay.

Tai liéu sang ché 4 boc 16 hop chét sau ddy co hoat tinh 1am giam RBP4 va
hiru ich trong viéc phong ngira hodic diéu tri cac bénh dai thio duong, béo phi va

tuong tu:
]

R

/ A \ X1——X? /r;\N—XS«R2
— N

trong d6 mdi ky hiéu 1a nhw duoc dinh nghia trong ban mé ta sang ché nay.

(1)

Tai liéu séng ché 5 boc 16 hop chét sau day c6 hoat tinh 1am giam RBP4 va
hiru ich trong viée phong ngira hogic didu tri cac bénh dai thdo dudng va tuong tur:

CF, °
X
\ COOH

trong d6 mdi ky hiéu la nhw duoc dinh nghia trong ban mé ta sang ché nay.
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Tai lidu sang ché 6 boc 16 hop chét sau ddy c6 hoat tinh lam giam RBP4 v
hiru ich trong viéc phong ngira hodc didu tri cac bénh dai thdo duong, bénh thoai
hod diém vang do tudi gia va twong tur:

trong d6 mdi ky hiéu 13 nhu duoc dinh nghia trong ban mo ta sing ché nay.

Tai lidu séng ché 7 bdc 16 hop chit sau diy duogc st dung dé phén tich trinh

tu polypeptit:

H S

N\(/ N. SH
HO HO %(

N l N N\ N CFy

O O

o = HO

CF3 CFg

Tai lidu sang ché 8 boc 16 hop chét sau ddy co hoat tinh 1am giam RBP4:

trong d6 mdi ky hiéu 14 nhwr dugc dinh nghia trong ban mo ta sang ché nay.
Danh muc tai liéu
Tai liéu sang ché

Tai liéu séng ché 1: WO 2009/042444
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Tai liéu sang ché 2: US 5,239,080
Tai liéu sang ché 3: US 5,371,098
Tai liéu sang ché 4: WO 2009/051244
Tai liéu sang ché 5: WO 2009/145286
Tai liéu sang ché 6: WO 2010/119992
Tai liéu sang ché 7: WO 2003/031984
Tai liéu sang ché 8: US 3,625,970
Tai liéu phi séng ché
Tai liéu phi sang ché 1: Biochim. Biophys. Acta, 1294, 48-54 (1996)
Ban chit k§ thuét ciia sang ché
Céc vén d& duoc giai quyét boi sang ché
Muc dich cta sang ché 1a d& xuét hop chat di vong c6 hoat tinh 1am giam
RBP4 va hitu ich trong viéc phong ngtra hodc diéu tri bénh hodc tinh trang bénh do
su gia ting RBP4 hoic retinol do RBP4 cung cap nhu bénh thoéi hod diém vang do
tudi gia, bénh Stargardt va tuong tu, va thudc chira hop chét nay.
Céch thtrc giai quyét van dé
Céc tac gia sang ché da tién hanh céc nghién ctru chuyén siu véi nd luc dé
gial quyét cac vAn dé néu trén va phét hién ra rang hop chét c6 cong thirc (I) sau
day c6 hoat tinh lam giam RBP4 vuot trdi, diéu ndy dan dén hoan thanh sang ché.
Do d6, sang ché d& cap dén cac khia canh sau day.

[1] Hop chét c¢6 cong thie (I):

CFs
7 ///QL:;‘\{'?X O
{% | | ()
F C/"’/\\\x /’5’{:’)\\*\ el N“ v X "~ /'} N
3 S N A \\",’e OR
!
trong do

vong A 12 di vong thom chtra nito don vong tily ¥ duogc thé thém;
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X 1a CH; hoéac O; va

R 14 nguyén tir hydro hodic nhém C.¢ alkyl, khong bao gdm
axit 3-{4-[3,5-bis(triflometyl)phenyl]-1,3-oxazol-2-yl } propanoic;
metyl este cua axit 3-{4-[3,5-bis(triflometyl)phenyl]-1,3-oxazol-2-yl } propanoic;
etyl este cua axit 3-{4-[3,5-bis(triflometyl)phenyl]-1,3-oxazol-2-yl } propanoic; va
axit 3-(3-(3,5-bis(triflometyl)phenyl)-1,2,4-oxadiazol-5-yl)propanoic,
hodic mubi ctia né (con duge goi tit 14 “hop chit (I)” trong ban mé ta sang ché);

[2] hop chét theo muc [1] néu trén, trong d6 R 12 nguyén tir hydro, hodc mudi cta

no;

[3] hop chét theo muc [1] néu trén, trong d6 néu vong A tly v duoc thé thém thi di
vong thom chtra nito don vong khoéng c6 nguyén tir khac loai nao khéac ngoai

nguyén tr nito [am nguyén tir cau tao vong, hodc muoi cia no;

[4] hop chét theo muc [1] hodc [2] néu trén, trong d6 vong A 13 vong pyrazol, vong

pyridin hodc vong pyrimidin, hodc muoi ctia no;

[5] axit ((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetic hosic mubi cta
no;

[6] axit ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)oxy)axetic hodc mubi ciia no;
[7] axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propanoic hodc mubi

cua no;

[8] axit ((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)oxy)axetic hodc mubdi ciia
no;

[9] axit ((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-yl)oxy)axetic hodc mudi ctia
no;

[10] thubc chira hop chét theo muc [1] hoic [2] hodic mudi cta né;

[11] thubc theo muc [10], ma 14 thubc 1am giam retinol lién két protein 4;

[12] thubc theo muyc [10], ma 13 thubc phong ngira hodc didu tri bénh thoi hoa
diém vang va/hodc bénh Stargardt;

[13] hop chét theo muc [1] hogc [2], hosic mudi ciia né dé sir dung trong phong
ngtra hodc diéu tri bénh thoai héa diém vang va/hodc bénh Stargardt;

[14] hop chét theo muc [1] hoiic [2], hodc mubi clia né dé 1am giam retinol lién két
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protein 4 & dong vat cé vu;

[15] hop chét theo muc [1], trong d6 néu vong A tily ¥ duogc thé thém thi di vong
thom chira nito don vong khong cé nguyén tir khac loai ngoai nguyén t nito [am
nguyén tir ciu tao thanh vong, X 1a CH, hodc O, va néu vong A tuy ¥ dugc thé
thém thi di vong thom chira nito don vong chira nguyén tir khac loai ngoai nguyén

ti nito lam nguyén tr cau tao vong, X 1a O, hodc mudi cuia né.
Hiéu qua cua sang ché

Séng ché dé xut thude phc‘)ﬁg ngira hogc didu tri bénh hoic tinh trang bénh
do trung gian 14 sy gia ting RBP4 hoic retinol do RBP4 cung cAp nhu bénh thoai
ho4 diém vang do tudi gia, bénh Stargardt va tuong tu.

MBO ta chi tiét sang ché
Pinh nghia vé mdi phan tir thé dugc st dung trong ban mé ta ndy duoc méd
ta chi tiét dudi day. Trir phi c6 quy dinh khéc, mdi phan tir thé ¢6 y nghia nhu sau.

Trong ban md t4 nay, cac vi du vé “nguyén tir halogen” bao gom flo, clo,

brom va i0t.

Trong ban mé ta nay, cac vi du vé “nhém C, 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 mo6 ta nay, cac vi du vé “nhém Cy¢ alkyl tuy y dugc halogen hda”
bao gom nhém C,¢ alkyl tly y ¢6 1 dén 7, tot hon 13 1 d&én 5, nguyén tir halogen.
Céc vi du cu thé ciia 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, isopentyl, neopentyl, 5,5,5-triflopentyl, hexyl va 6,6,6-
triflohexyl.

Trong ban md ta ndy, céc vi du v& “nhém C,.¢ 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 mé ta nay, cac vi du vé “nhém Cy.¢ alkynyl” bao gdm 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-
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metyl-2-pentynyl.

Trong ban mé t& ndy, cac vi du vé& “nhém Cs.io xycloalkyl” bao gébm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl,
bixyclo[2.2.1]heptyl, bixyclo[2.2.2]octyl, bixyclo[3.2.1]octy] va adamanty]l.

Trong ban mé ta ndy, cac vi du vé& “nhém Cs.o xycloalkyl tiy y duoc
halogen héa” bao gdm nhém Cj.19 xycloalkyl tily y ¢6 1 dén 7, t6t hon 1a 1 dén 5,
nguyén tir halogen. Cac vi du cu thé cia ching bao gébm xyclopropyl, 2,2-
difloxyclopropyl, 2,3-difloxyclopropyl, xyclobutyl, difloxyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl va xyclooctyl.

Trong ban mé ta ndy, cac vi du vé& “nhém Cs.jo xycloalkenyl” bao goém
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl va
xyclooctenyl.

Trong ban mb ta ndy, cic vi du vé “nhém Cg.14 aryl” bao gbém phenyl, 1-
naphtyl, 2-naphtyl, 1-anthryl, 2-anthryl va 9-anthryl.

Trong ban mo t4 nay, cac vi du vé “nhém Cy.i6 aralkyl” bao gém benzyl,
phenetyl, naphtylmetyl va phenylpropyl.

Trong ban mo ta ndy, cac vi du vé& “nhém C. alkoxy” bao gdm metoxy,
etoxy, propoxy, 1sopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy
va hexyloxy.

Trong ban mé ta ndy, cac vi du vé “nhém Ci alkoxy tly v dugc halogen
héa” bao gébm nhém C,.¢ alkoxy tily y c6 1 dén 7, tbt hon 14 1 dén 5 nguyén tir
halogen. Céc vi du cu thé ctia chiing 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 mé ta ndy, cac vi du vé “nhém Cs.;o xycloalkyloxy” bao gém
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy
va xyclooctyloxy.

Trong ban mo ta ndy, cdc vi du v& “nhém C,,4 alkylthio” bao gdm
metylthio, etylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio,
pentylthio va hexylthio.

Trong ban mb ta ndy, cac vi du vé “nhém C,.¢ alkylthio tiy y duoc halogen
héa” bao gébm nhém C, alkylthio tiy ¥ ¢6 1 dén 7, t6t hon 14 1 dén 5 nguyén tir
halogen. Cac vi du cu thé clia ching bao gdm metylthio, diflometylthio,
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triflometylthio, etylthio, propylthio, isopropylthio, butylthio, 4,4,4-triflobutylthio,
pentylthio va hexylthio.

Trong ban mb ta ndy, cac vi du vé “nhém C,, alkyl-carbonyl” bao gbm
axetyl, propanoyl, butanoyl, 2-metylpropanoyl, pentanoyl, 3-metylbutanoyl, 2-
metylbutanoyl, 2,2-dimetylpropanoyl, hexanoyl va heptanoyl.

Trong ban mé ta ndy, cac vi du vé “nhém C, alkyl-carbonyl tity y dugc
halogen héa” bao gdm nhém C,.¢ alkyl-carbonyl tiy y ¢6 1 dén 7, tt hon 13 1 dén
5 nguyén tir halogen. Céc vi du cu thé cua ching bao gbém axetyl, cloaxetyl,
trifloaxetyl, tricloaxetyl, propanoyl, butanoyl, pentanoyl va hexanoy!.

Trong ban md ta ndy, cac vi du vé “nhém C, alkoxy-carbonyl” bao gdm
metoxycarbonyl,  etoxycarbonyl, = propoxycarbonyl,  isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl,
pentyloxycarbonyl va hexyloxycarbonyl.

Trong ban mo t4 ndy, cic vi du vé€ “nhom Cg.y4 aryl-carbonyl” bao gom

benzoyl, 1-naphthoyl va 2-naphthoyl.

Trong ban mo ta nay, cac vi du vé “nhoém C;.j6 aralkyl-carbonyl” bao gdm

phenylaxetyl va phenylpropionyl.

Trong ban mé ta ndy, cic vi du v& “nhdém heteroxyclylcarbonyl thom c6 5
dén 14 canh” bao gdm nicotinoyl, isonicotinoyl, thenoyl va furoyl.

Trong ban md ta ndy, cac vi du v& “nhém heteroxyclylcarbonyl khéng
thom c6 3 dén 14 canh” bao gdm morpholinylcarbonyl, piperidinylcarbonyl va
pyrolidinylcarbonyl.

Trong ban moé ta nay, cdc vi du vé “nhém mono- hodc di-Cj¢ alkyl-
carbamoyl” bao gdm metylcarbamoyl, etylcarbamoyl, dimetylcarbamoyl,
dietylcarbamoyl va N-etyl-N-metylcarbamoy]l.

Trong ban md ta nay, cac vi du vé “nhém mono- hodc di-C;.¢ aralkyl-
carbamoyl” bao gdm benzylcarbamoyl va phenetylcarbamoyl.

Trong ban mé ta ndy, cac vi du vé& “nhém C, alkylsulfonyl” bao gdém
metylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, sec-
butylsulfonyl va tert-butylsulfonyl.

Trong ban md ta ndy, cac vi du v& “nhém C, alkylsulfonyl tiy ¥ dugc
halogen héa” bao gdm nhém C.6 alkylsulfonyl tyy y ¢6 1 dén 7, tot hon 13 1 dén 5
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nguyén tir halogen. Cac vi du cu thé clia ching bao gébm metylsulfonyl,
diflometylsulfonyl, triflometylsulfonyl, etylsulfonyl, propylsulfonyl,
isopropylsulfonyl, butylsulfonyl, 4,4,4-triflobutylsulfonyl, pentylsulfonyl va
hexylsulfonyl.

Trong ban mé ta nay, cac vi du vé “nhom Cg 4 arylsulfonyl” bao gom

phenylsulfonyl, 1-naphtylsulfonyl va 2-naphtylsulfonyl.

Trong ban md ta ndy, cac vi du vé “phan tir thé” bao gébm nguyén tir
halogen, nhém xyano, nhéom nitro, nhém hydrocarbon tuy y duoc thé, nhom di
vong tly v dugc thé, nhém axyl, nhém amino tily y dugc thé, nhém carbamoyl tity
y duoc thé, nhém thiocarbamoyl tiy y duoc thé, nhém sulfamoyl tly v duoc thé,
nhém hydroxy tiy y dugc thé, nhém sulfanyl (SH) tiy ¥ duoc thé va nhém silyl
thy ¥ duoc thé.

Trong ban md ta ndy, cac vi du vé& “nhém hydrocarbon” (ké ca “nhém
hydrocarbon” cua “nhém hydrocarbon tuy y dugc thé&”) bao gébm nhém C. alkyl,
nhém C,4 alkenyl, nhom C,¢ alkynyl, nhom Cjj, xycloalkyl, nhéom C;
xycloalkenyl, nhém Cg.4 aryl va nhom Cs.1¢ aralkyl.

Trong ban md ta ndy, cac vi du vé “nhém hydrocarbon tiy v duge thé” bao
gdm nhém hydrocarbon tiy ¥ ¢6 (cac) phan tir thé duoc chon tir nthém phén tir thé
A dudi day.

[nhém phan ti thé A]

(1) nguyén tr halogen,

(2) nhém nitro,

(3) nhém xyano,

(4) nhom oxo,

(5) nhém hydroxy,

(6) nhém C,¢ alkoxy tuy y dugc halogen hoa,

(7) thém Cg.14 aryloxy (ching han, phenoxy, naphtoxy),

(8) nhém Co.i6 aralkyloxy (ching han, benzyloxy),

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

(10) nhém heteroxyclyloxy khéng thom c6 3 dén 14 canh (ching han,
morpholinyloxy, piperidinyloxy),
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(11) nhém C,.¢ alkyl-carbonyloxy (chang han, axetoxy, propanoyloxy),

(12) nhém Cg.14 aryl-carbonyloxy (ching han, benzoyloxy, 1-naphthoyloxy, 2-
naphthoyloxy),

(13) nhém C,s alkoxy-carbonyloxy (ching han, metoxycarbonyloxy,
etoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy),

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

(15) nhém Cgy4 aryl-carbamoyloxy (ching han, phenylcarbamoyloxy,
naphtylcarbamoyloxy),

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

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

(18) nhém C,¢ alkylsulfonyloxy tuy y dugc halogen héa (ching han,
metylsulfonyloxy, triflometylsulfonyloxy),

(19) nhém Ce.14 arylsulfonyloxy tuy y dugc thé bing nhom Cy. alkyl (ching han,
phenylsulfonyloxy, toluensulfonyloxy),

(20) nhém Cy4 alkylthio tiy y dugc halogen hoa,

(21) nhém di vong thom c6 5 dén 14 canh,

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

(23) nhém formyl,

(24) nhém carboxy,

(25) nhém Cy 4 alkyl-carbonyl tuy y dugce halogen hoa,

(26) nhém Cqy4 aryl-carbonyl,

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

(28) nhém heteroxyclylcarbonyl khéng thom c6 3 dén 14 canh,
(29) nhom C, 4 alkoxy-carbonyl,

(30) nhém Cgy4 aryloxy-carbonyl (ching han, phenyloxycarbonyl, 1-
naphtyloxycarbonyl, 2-naphtyloxycarbonyl),
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(31) nhém Ci.e aralkyloxy-carbonyl (chdng han, benzyloxycarbonyl,
phenetyloxycarbonyl),

(32) nhém carbamoyl,

(33) nhém thiocarbamoyl,

(34) nhém mono- hodc di-C,4 alkyl-carbamoy],

(35) nhém Cg 14 aryl-carbamoyl (chiang han, phenylcarbamoyl),

(36) nhém heteroxyclylcarbamoyl thom c¢6 5 dén 14 canh (ching han,
pyridylcarbamoyl, thienylcarbamoyl),

(37) nhém heteroxyclylcarbamoyl khéng thom c¢6 3 dén 14 canh (ching han,
morpholinylcarbamoyl, piperidinylcarbamoyl),

(38) nhém Cy alkylsulfonyl tiy v dugc halogen hoa,
(39) nhom Cg_y14 arylsulfonyl,

(40) nhom heteroxyclylsulfonyl thom c6 5 dén 14 canh (ching han, pyridylsulfonyl,
thienylsulfonyl),

(41) nhém C, ¢ alkylsulfinyl tuy y dugc halogen hoa,

(42) nhém Cg 14 arylsulfinyl (chang han, phenylsulfinyl, 1-naphtylsulfinyl, 2-
naphtylsulfinyl),

(43) nhém heteroxyclylsulfinyl thom c6 5 dén 14 canh (chéng han, pyridylsulfinyl,
thienylsulfinyl), '

(44) nhém amino,

(45) nhém mono- hoic di-C;.¢ alkylamino (chang han, metylamino, etylamino,
propylamino, isopropylamino, butylamino, dimetylamino, dietylamino,
dipropylamino, dibutylamino, N-etyl-N-metylamino),

(46) nhém mono- hoic di-Cg.14 arylamino (chang han, phenylamino),

(47) nhom heteroxyclylamino thom c6 5 dén 14 canh (chéng han, pyridylamino),
(48) nhém C.16 aralkylamino (chang han, benzylamino),

(49) nhom formylamino,

(50) nhém Cg alkyl-carbonylamino (chang han, axetylamino, propanoylamino,

butanoylamino),

(51) nhém (C,.6 alkyl)(C.¢ alkyl-carbonyl)amino (ching han, N-axetyl-N-
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metylamino),
(52) nhém Cg. 14 aryl-carbonylamino (chéng han, phenylcarbonylamino,
naphtylcarbonylamino),

(53) nhém C,6 alkoxy-carbonylamino (chéng han, metoxycarbonylamino,
etoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, tert-
butoxycarbonylamino),

(54) nhém Co.i6 aralkyloxy-carbonylamino (ching han, benzyloxycarbonylamino),
(55) nhém C.6 alkylsulfonylamino (ching han, metylsulfonylamino,

etylsulfonylamino),
(56) nhém Cg.14 arylsulfonylamino tiy y duoc thé bing nhém C,.¢ alkyl (ching han,
phenylsulfonylamino, toluensulfonylamino),
(57) nhom C 4 alkyl tiy y dugc halogen hoa,
(58) nhéom C, ¢ alkenyl,
(59) nhém C,.¢ alkynyl,
(60) nhém Cs. o xycloalkyl,
(61) nhém Cs_ o xycloalkenyl va
(62) nhém C6_14 aryl
S6 phan tir thé trong “nhém hydrocarbon tiy ¥ duoc thé” néu trén 14, vi du,
1 dén 5, tt hon 1 1 dén 3. Néu s6 phan tir thé 1a 2 hodc nhidu hon, thi cic phan ti
thé twong Gmg c6 thé 13 gidng nhau hozic khéc nhau.
Trong ban mé ta ndy, cac vi du vé “nhém di vong” (ké ca “nhém di vong”
ctia “nhém di vong tlly ¥ duoc thé”) bao gébm (i) nhém di vong thom, (ii) nhém di
vong khéng thom va (iii) nhém di vong c6 lién két cau ¢6 7 dén 10 canh, mdi trong
s6 d6 chta 1 dén 4 nguyén tir khac loai duoc chon tir nguyén tir nito, nguyén tir luu
huynh va nguyén tir oxy 1am nguyén tir cu thanh vong ngoai nguyén tir cacbon.
Trong ban md ta ndy, cac vi du vé “nhém di vong thom” (ké ca “nhém di
vong thom c6 5 dén 14 canh”) bao gdm nhém di vong thom c¢6 5 dén 14 canh (t5t
hon 14 ¢6 5 dén 10 canh) chira 1 dén 4 nguyén tir khac loai duoc chon tir nguyén tir
nito, nguyén tt lvu huynh va nguyén tir oxy 1am nguyén tir cdu thanh vong ngoai

nguyén tir cacbon.

Céc vi du uu tién vé “nhém di vong thom” bao gdbm céc nhém di vong
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thom don vong c¢é 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 tuong tu; va cdc nhéom di vong thom
da vong (t6t hon 13 hai vong hodc ba vong) ngung tu c6 8 dén 14 canh nhu
benzothiophenyl, benzofuranyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzotriazolyl, imidazopyridinyl, thienopyridinyl,
furopyridinyl, pyrolopyridinyl, pyrazolopyridinyl, oxazolopyridinyl,
thiazolopyridinyl, imidazopyrazinyl, imidazopyrimidinyl, thienopyrimidinyl,
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, B-carbolinyl,
phenanthridinyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl va tuong tu.

Trong ban md ta ndy, cac vi du vé “nhdém di vong khong thom” (ké ca
“nhém di vong khéng thom c6 3 dén 14 canh”) bao gdm nhém di vong khéng
thom ¢ 3 dén 14 canh (t6t hon 13 ¢6 4 dén 10 canh) chira 1 dén 4 nguyén tir khac
loai dugc chon tir nguyén tr nito, nguyén tr luu huynh va nguyén tr oxy lam
nguyén ttr ciu thanh vong ngoai nguyén tir cacbon.

Céc vi du wu tién vé “nhém di vong khong thom” bao gém cac nhom di
vong khong thom don vong ¢6 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

céc nhom di vong khong thom da vong (6t hon 14 hai vong hoic ba vong) ngung
tu ¢6 9 dén 14 canh nhu dihydrobenzofuranyl, dihydrobenzimidazolyl,
dihydrobenzoxazolyl, dihydrobenzothiazolyl, dihydrobenzisothiazolyl,
dihydronaphtho[2,3-b]thienyl, tetrahydroisoquinolyl, tetrahydroquinolyl, 4H-
quinolizinyl, indolinyl, isoindolinyl, tetrahydrothieno[2,3-c]pyridinyl,
tetrahydrobenzazepinyl, tetrahydroquinoxalinyl, tetrahydrophenanthridinyl,
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hexahydrophenothiazinyl, hexahydrophenoxazinyl, tetrahydrophthalazinyl,
tetrahydronaphthyridinyl, tetrahydroquinazolinyl, tetrahydrocinnolinyl,
tetrahydrocarbazolyl, tetrahydro-B-carbolinyl, tetrahydroacrydinyl,
tetrahydrophenazinyl, tetrahydrothioxanthenyl, octahydroisoquinolyl va tuong tu.

Trong ban mo t4 ndy, cac vi du uu tién vé “nhdm di vong c6 lién két cau cod

7 dén 10 canh” bao gdm quinuclidinyl va 7-azabixyclo[2.2.1]heptanyl.

Trong ban mo ta nay, cac vi du vé€ “nhém di vong chira nito” bao gom

“nhém di vong” chira it nhit mot nguyén tir nito lam nguyén ti cdu tao vong.

Trong ban mé ta ndy, cac vi du vé “nhdém di vong tly y duoc thé” bao gom
nhém di vong tiy v ¢6 (cic) phan tir thé duge chon tir nhém phan tir thé A néu trén.

S6 phan tir thé trong “nhém di vong tiy v duge thé” 13, vi du, 1 d¢én 3. Néu
s6 phan tir thé 13 hai hodc nhiéu hon, thi phéan tir thé twong ting c6 thé 1 gibng
nhau hodc khac nhau.

Trong ban mb ta ndy, cac vi du vé& “nhém axyl” bao gébm nhém formyl,
nhom carboxy, nhom carbamoyl, nhém thiocarbamoyl, nhém sulfino, nhém sulfo,
nhém sulfamoyl va nhém phosphono, mdi trong sé ching tiiy ¥ ¢6 “1 hodc 2 phéan
ttr thé duoc chon tr nhém Cp¢ alkyl, nhém C,4 alkenyl, nhéom Cj_yy xycloalkyl,
nhom Cj_j xycloalkenyl, nhém Cg 14 aryl, nhém C;¢ aralkyl, nhém di vong thom
¢6 5 dén 14 canh va nhém di vong khong thom c6 3 dén 14 canh, mdi trong sb
ching tiy ¥ ¢6 1 dén 3 phan tr thé duoc chon tir nguyén tir halogen, nhém C
alkoxy tuy y duoc halogen hoa, nhém hydroxy, nhdm nitro, nhém xyano, nhém

amino va nhom carbamoyl”.

Céc vi dy vé “nhém axyl” con bao gdm nhém hydrocarbon-sulfonyl, nhém

heteroxyclylsulfonyl, nhém hydrocarbon-sulfinyl va nhém heteroxyclylsulfinyl.

O day, nhém hydrocarbon-sulfonyl ¢6 nghia 13 nhém sulfonyl duoc lién két
v6i nhdm hydrocarbon, nhdm heteroxyclylsulfonyl c6 nghia 1a nhém sulfonyl duoc
lién két voi nhém di vong, nhém hydrocarbon-sulfinyl c6 nghia 14 nhém sulfinyl
duoc lién két v6i nhom hydrocarbon va nhém heteroxyclylsulfinyl cé nghia 1a
nhém sulfinyl duge lién két véi nhém di vong.

Céc vi du uu tién vé “nhém axyl” bao gdm nhém formyl, nhém carboxy,
nhom C, alkyl-carbonyl, nhém C,.¢ alkenyl-carbonyl (chéng han, crotonoyl),
nhom Cs_g xycloalkyl-carbonyl (chéng han, xyclobutancarbonyl,

xyclopentancarbonyl, xyclohexancarbonyl, xycloheptancarbonyl), nhém Cs_g

-15-



30111

xycloalkenyl-carbonyl (ching han, nhém 2-xyclohexencarbonyl), nhém C.y4 aryl-
carbonyl, nhém Cs.i6 aralkyl-carbonyl, nhém heteroxyclylcarbonyl thom c6 5 dén
14 canh, nhém heteroxyclylcarbonyl khong thom c6 3 dén 14 canh, nhém C .
alkoxy-carbonyl, nhom Cg.14 aryloxy-carbonyl (ching han, phenyloxycarbonyl,
naphtyloxycarbonyl), nhém Cs.;¢ aralkyloxy-carbonyl (chang han,
benzyloxycarbonyl, phenetyloxycarbonyl), nhém carbamoyl, nhém mono- hoéc di-
C .6 alkyl-carbamoyl, nhém mono- hoic di-C,.¢ alkenyl-carbamoyl (ching han,
dialylcarbamoyl), nhém mono- hodc di-Cs.1o xycloalkyl-carbamoyl (chéng han,
xyclopropylcarbamoyl), nhém mono- hodc di-C.4 aryl-carbamoyl (chang han,
phenylcarbamoyl), nhém mono- hoéc di-C_j¢ aralkyl-carbamoyl, nhém
heteroxyclylcarbamoyl thom c6 5 dén 14 canh (ching han, pyridylcarbamoyl),
nhém thiocarbamoyl, nhém mono- hoic di-C,.g alkyl-thiocarbamoyl (chéng han,
metylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhdm mono- hodc di-C,.4
alkenyl-thiocarbamoyl (ching han, dialylthiocarbamoyl), nhém mono- hoic di-C;.
10 xycloalkyl-thiocarbamoy! (chéng han, xyclopropylthiocarbamoyl,
xyclohexylthiocarbamoyl), nhém mono- hoic di-Ce.14 aryl-thiocarbamoyl (ching
han, phenylthiocarbamoyl), nhém mono- hoac di-C.;¢ aralkyl-thiocarbamoyl
(ching han, benzylthiocarbamoyl, phenetylthiocarbamoyl), nhém
heteroxyclylthiocarbamoyl thom ¢6 5 dén 14 canh (chéng han,
pyridylthiocarbamoyl), nhém sulfino, nhém C.6 alkylsulfinyl (chéng han,
metylsulfinyl, etylsulfinyl), nhém sulfo, nhom C,_4 alkylsulfonyl, nhom Cq_14
arylsulfonyl, nhém phosphono va nhém mono- hodc di-C,_ alkylphosphono
(chang han, dimetylphosphono, dietylphosphono, diisopropylphosphono,
dibutylphosphono).

Trong ban md ta nay, cac vi du vé& “nhém amino tity y dugc thé” bao gdbm
nhom amino tiy y ¢6 “1 hoac 2 phé“ln ttr thé duoc chon tir nhom Cy¢ alkyl, nhém
C,.6 alkenyl, nhom Cj;_jg xycloalkyl, nhom Cg.y4 aryl, nhom C;_i¢ aralkyl, nhom C, ¢
alkyl-carbonyl, nhom Cg 4 aryl-carbonyl, nhom C;¢ aralkyl-carbonyl, nhom
heteroxyclylcarbonyl thom ¢6 5 dén 14 canh, nhém heteroxyclylcarbonyl khong
thom ¢6 3 dén 14 canh, nhém C,4 alkoxy-carbonyl, nhom di vong thom c6 5 dén
14 canh, nhom carbamoyl, nhom mono- hodc di-C,¢ alkyl-carbamoyl, nhém
mono- hodc di-C;4 aralkyl-carbamoyl, nhém C,¢ alkylsulfonyl va nhom Cg.i4
arylsulfonyl, m&i trong s6 ching tily ¥ ¢6 1 dén 3 phan tir thé duoc chon tir nhém
phin tir thé A”.

Céc vi du uu tién vé nhom amino tuy y dugc thé bao gom nhéom amino,
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nhém mono- hodc di-(tuy ¥ duoc halogen hoa Cig alkyl)amino (ching han,
metylamino, triflometylamino,  dimetylamino, etylamino, dietylamino,
propylamino, dibutylamino), nhém mono- hoic di-C,.¢ alkenylamino (chéng han,
dialylamino), nhém mono- hodc di-Csjy xycloalkylamino (ching han,
xyclopropylamino, xyclohexylamino), nhém mono- hodc di-Cg.14 arylamino (ching
han, phenylamino), nhém mono- hodc di-C;4¢ aralkylamino (chéng han,
benzylamino, dibenzylamino), nhém mono- hodc di-(tuy y dugc halogen héa C,4
alkyl)-carbonylamino (ching han, axetylamino, propionylamino), nhém mono-
hodc di-Cg.14 aryl-carbonylamino (ching han, benzoylamino), nhém mono- hosc
di-Cy.1¢ aralkyl-carbonylamino (ching han, benzylcarbonylamino), nhém mono-
hodc di- heteroxyclylcarbonylamino thom c¢6 5 dn 14 canh (ching han,
nicotinoylamino, isonicotinoylamino), nhom mono- hodc di-
heteroxyclylcarbonylamino khéng thom c¢6 3 dén 14 canh (ching han,
piperidinylcarbonylamino), nhém mono- hodc di-C,¢ alkoxy-carbonylamino
(chéng han, tert-butoxycarbonylamino), nhom heteroxyclylamino thom c6 5 dén
14 canh (chéng han, pyridylamino), nhém carbamoylamino, nhém (mono- hosc di-
C.6 alkyl-carbamoyl)amino (ching han, metylcarbamoylamino), nhém (mono-
hoic di-C.;¢ aralkyl-carbamoyl)amino (chéng han, benzylcarbamoylamino), nhém
Cis alkylsulfonylamino (ching han, metylsulfonylamino, etylsulfonylamino),
nhém Cg.is arylsulfonylamino (ching han, phenylsulfonylamino), nhém (Cj,
alkyl)(Cy¢ alkyl-carbonyl)amino (chéng han, N-axetyl-N-metylamino) va nhém
(C1.6 alkyl)(Ce.14 aryl-carbonyl)amino (chiang han, N-benzoyl-N-metylamino).

Trong ban mé ta ndy, cac vi du vé “nhém carbamoyl tly ¥ duoc thé” bao
gbm nhém carbamoyl tly y ¢6 “1 hodc 2 phén tir thé duoc chon tir nhém Cy6 alkyl,
nhom C,¢ alkenyl, nhém Cs.iy xycloalkyl, nhém Cgy4 aryl, nhom C;¢ aralkyl,
nhém C¢ alkyl-carbonyl, nhom Cg.4 aryl-carbonyl, nhom C,_j¢ aralkyl-carbonyl,
nhém heteroxyclylcarbonyl thom c¢6 5 dén 14 canh, nhém heteroxyclylcarbonyl
khong thom c6 3 dén 14 canh, nhém C,.¢ alkoxy-carbonyl, nhém di vong thom c6
5 dn 14 canh, nhém carbamoyl, nhém mono- hodc di-C, alkyl-carbamoyl va
nhém mono- hoic di-C;.4 aralkyl-carbamoyl, mdi trong sé ching tly y ¢6 1 dén 3
phan tir thé duge chon tir nhém phan tir thé A”,

Céc vi du uu tién v& nhém carbamoyl tiy ¥ duoc thé bao gdm nhdm
carbamoyl, nhém mono- hodc di-C;¢ alkyl-carbamoyl, nhdm mono- hodc di-Cy
alkenyl-carbamoyl (ching han, dialylcarbamoyl), nhém mono- hodc di-Cs.q
xycloalkyl-carbamoyl (chéng han, xyclopropylcarbamoyl, xyclohexylcarbamoyl),
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nhém mono- hodc di-Ce.14 aryl-carbamoyl (ching han, phenylcarbamoyl), nhém
mono- hodc di-C.i4 aralkyl-carbamoyl, nhom mono- hoéc di-C,¢ alkyl-carbonyl-
carbamoyl (chéng han, axetylcarbamoyl, propionylcarbamoyl), nhém mono- hozc
di-Ce.14 aryl-carbonyl-carbamoyl (ching han, benzoylcarbamoyl) va nhém
heteroxyclylcarbamoyl thom c6 5 dén 14 canh (chéng han, pyridylcarbamoyl).

Trong ban md ta ndy, cac vi du vé& “nhém thiocarbamoyl tiy ¥ duoc thé”
bao gdm nhém thiocarbamoyl tiy y ¢6 “1 hodic 2 phén tir thé duoc chon tir nhém
Ci alkyl, nhom C,¢ alkenyl, nhém Cs.iy xycloalkyl, nhom Cg.14 aryl, nhém Cs.46
aralkyl, nhém C,4 alkyl-carbonyl, nhom Cg 14 aryl-carbonyl, nhom C;.¢ aralkyl-
carbonyl, nhém heteroxyclylcarbonyl thom c¢6 5 dén 14 canh, nhém
heteroxyclylcarbonyl khéng thom ¢ 3 dén 14 canh, nhém C,.¢ alkoxy-carbonyl,
nhom di vong thom c6 5 dén 14 canh, nhém carbamoyl, nhém mono- hodc di-C; 4
alkyl-carbamoyl va nhém mono- hodc di-Cy.;6 aralkyl-carbamoyl, mdi trong s6
chiing thy ¥ ¢6 1 dén 3 phan tir thé dwoc chon tir nhém phan tir thé A”.

Céc vi du wu tién vé nhom thiocarbamoyl tity ¥ duogc thé bao gdbm nhém
thiocarbamoyl, nhém mono- hoic di-C alkyl-thiocarbamoyl (chang han,
metylthiocarbamoyl, etylthiocarbamoyl, dimetylthiocarbamoyl,
dietylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhém mono- hoac di-C,
alkenyl-thiocarbamoyl (ching han, dialylthiocarbamoyl), nhém mono- hoc di-Cs.
10 xycloalkyl-thiocarbamoyl (ching han, xyclopropylthiocarbamoyl,
xyclohexylthiocarbamoyl), nthém mono- hodc di-Cé.14 aryl-thiocarbamoyl (chéng
han, phenylthiocarbamoyl), nhdm mono- hoac di-C5_j aralkyl-thiocarbamoyl
(ching han, benzylthiocarbamoyl, phenetylthiocarbamoyl), nhém mono- hogc di-
C . alkyl-carbonyl-thiocarbamoy! (ching han, axetylthiocarbamoyl,
propionylthiocarbamoyl), nhém mono- hodc di-Cs.14 aryl-carbonyl-thiocarbamoy]l
(ching han, benzoylthiocarbamoyl) va nhém heteroxyclylthiocarbamoyl thom c6 5
dén 14 canh (ching han, pyridylthiocarbamoyl).

Trong ban md ta ndy, cac vi du vé “nhdém sulfamoyl tly ¥ duoc thé” bao
gdm nhém sulfamoyl tly ¥ ¢6 “1 hodc 2 phan tir thé dugc chon tir nhém C alkyl,
nhom C,4 alkenyl, nhdm Cs.jy xycloalkyl, nhém Cg 14 aryl, nhom C;.i4 aralkyl,
nhém C, alkyl-carbonyl, nhom Cg 14 aryl-carbonyl, nhom C;.¢ aralkyl-carbonyl,
nhém heteroxyclylcarbonyl thom ¢6 5 dén 14 canh, nhém heteroxyclylcarbonyl
khong thom c6 3 dén 14 canh, nhém C, alkoxy-carbonyl, nhom di vong thom ¢6
5 dn 14 canh, nhém carbamoyl, nhém mono- hodc di-C,. alkyl-carbamoyl va

nhém mono- hoic di-Cs.i¢ aralkyl-carbamoyl, mdi trong sé ching tiy y ¢6 1 dén 3
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phﬁn tr thé duge chon tir nhom phan tir thé A”.

Céc vi du uu tién vé nhém sulfamoyl tiy y duge thé bao gdbm nhém
sulfamoyl, nhém mono- hodc di-C,. alkyl-sulfamoyl (chang han, metylsulfamoyl,
etylsulfamoyl, dimetylsulfamoyl, dietylsulfamoyl, N-etyl-N-metylsulfamoyl),
nhém mono- hodc di-C, alkenyl-sulfamoyl (ching han, dialylsulfamoyl), nhém
mono- hodc di-Cs.o xycloalkyl-sulfamoyl (ching han, xyclopropylsulfamoyl,
xyclohexylsulfamoyl), nhém mono- hodc di-Cg.4 aryl-sulfamoyl (chang han,
phenylsulfamoyl), nhém mono- hodc di-Cy.,¢ aralkyl-sulfamoyl (chéng han,
benzylsulfamoyl, phenetylsulfamoyl), nhém mono- hodc di-C,¢ alkyl-carbonyl-
sulfamoyl (ching han, axetylsulfamoyl, propionylsulfamoyl), nhém mono- hodc
di-Cg.14 aryl-carbonyl-sulfamoyl (chang han, benzoylsulfamoyl) va nhém
heteroxyclylsulfamoyl thom c6 5 dén 14 canh (chang han, pyridylsulfamoyl).

Trong ban mé ta ndy, cac vi du vé& “nhém hydroxy tiy y duoc thé” bao
gdbm nhém hydroxyl tiy ¥ ¢6 “phan tir thé duoc chon tir nhém Cy¢ alkyl, nhém C,.
¢ alkenyl, nhom Cj ;o xycloalkyl, nhom Cg 14 aryl, nhém C;.44 aralkyl, nhdm C,
alkyl-carbonyl, nhém Cg,4 aryl-carbonyl, nhom Cs.i¢ aralkyl-carbonyl, nhém
heteroxyclylcarbonyl thom c6 5 dén 14 canh, nhém heteroxyclylcarbonyl khong
thom c6 3 dén 14 canh, nhém C,¢ alkoxy-carbonyl, nhém di vong thom c6 5 dén
14 canh, nhém carbamoyl, nhém mono- hodc di-Ci¢ alkyl-carbamoyl, nhom
mono- hodc di-Cy.¢ aralkyl-carbamoyl, nhom C,g4 alkylsulfonyl va nhom Cg 4
arylsulfonyl, mdi trong s ching tity ¥ ¢6 1 dén 3 phén tir thé duoc chon tir nhém
phan tir thé A”.

Céc vi du vu tién vé nhém hydroxy tiy y duoc thé bao gdm nhém hydroxy,
nhém C,¢ alkoxy, nhém C, alkenyloxy (ching han, alyloxy, 2-butenyloxy, 2-
pentenyloxy, 3-hexenyloxy), nhém Cs;, xycloalkyloxy (chdng han,
xyclohexyloxy), nhém Cg.14 aryloxy (chang han, phenoxy, naphtyloxy), nhém C.i6
aralkyloxy (chdng han, benzyloxy, phenetyloxy), nhom Ci alkyl-carbonyloxy
(chang han, axetyloxy, propionyloxy, butyryloxy, isobutyryloxy, pivaloyloxy),
nhom Cg 4 aryl-carbonyloxy (chéng han, benzoyloxy), nhém C; ¢ aralkyl-
carbonyloxy (chang han, benzylcarbonyloxy), nhém heteroxyclylcarbonyloxy
thom ¢6 5 dén 14 canh (chéng han, nicotinoyloxy), nhém heteroxyclylcarbonyloxy
khéng thom c6 3 dén 14 canh (ching han, piperidinylcarbonyloxy), nhém Ci.¢
alkoxy-carbonyloxy (ching han, tert-butoxycarbonyloxy), nhém heteroxyclyloxy
thom ¢4 5 dén 14 canh (ching han, pyridyloxy), nhém carbamoyloxy, nhém C,
alkyl-carbamoyloxy (ching han, metylcarbamoyloxy), nhém Cqis aralkyl-
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carbamoyloxy (ching han, benzylcarbamoyloxy), nhém C.s alkylsulfonyloxy
(ching han, metylsulfonyloxy, etylsulfonyloxy) va nhém Cg.i4 arylsulfonyloxy
(chéng han, phenylsulfonyloxy).

Trong ban md ta ndy, cac vi du vé& “nhém sulfanyl tily y dugc thé” bao gébm
nhém sulfanyl ty v ¢6 “phan tir thé duwoc chon tir nhém C, alkyl, nhém Copg
alkenyl, nhém Cj_jy xycloalkyl, nhém Cq.14 aryl, nhdm C;¢ aralkyl, nhom C,
alkyl-carbonyl, nhém Cg.14 aryl-carbonyl va nhém di vong thom c6 5 dén 14 canh,
mdi trong sb ching tily v ¢6 1 dén 3 phan tir thé duoc chon tir nhém phén tir thé A”
va nhom sulfanyl duoc halogen hoa.

Céc vi du wu tién vé nhém sulfanyl ty ¥ duge thé bao gdm nhém sulfanyl
(-SH), nhém C,4 alkylthio, nhom C,¢ alkenylthio (chéng han, alylthio, 2-
butenylthio, 2-pentenylthio, 3-hexenylthio), nhém Cs.;o xycloalkylthio (ching han,
xyclohexylthio), nhém Cg.14 arylthio (ching han, phenylthio, naphtylthio), nhém
Cr16 aralkylthio (chéng han, benzylthio, phenetylthio), nhom C,4 alkyl-
carbonylthio (chdng han, axetylthio, propionylthio, butyrylthio, isobutyrylthio,
pivaloylthio), nhém Cg.4 aryl-carbonylthio (chéng han, benzoylthio), nhém c6 5
dén 14 canh heteroxyclylthio thom (chang han, pyridylthio) va nhém thio duoc
halogen héa (ching han, pentaflothio).

Trong ban mo ta ndy, cac vi du vé “nhém silyl tly y duoc thé” bao gém
nhém silyl tiy v ¢6 “1 dén 3 phan tir thé duge chon tir nhém C alkyl, nhém Cy
alkenyl, nhom Cs_ o xycloalkyl, nhém Cq.14 aryl va nhém Co_j6 aralkyl, mdi trong sd
ching tiy ¥ ¢6 1 dén 3 phan tir thé duoc chon tir nhém phan tir thé A”.

Céc vi du uvu tién vé nhom silyl ty y duoc thé bao gdm nhém tri-Cy.
alkylsilyl (chéng han, trimetylsilyl, tert-butyl(dimetyl)silyl).

Trong ban mo ta nay, cac vi du veé “vong hydrocarbon” bao gém vong Ce.14

hydrocarbon thom, C;_jy xycloalkan va Cs_j xycloalken.

Trong ban mo6 t& ndy, cac vi du vé “vong Cq.14 hydrocarbon thom” bao gom
benzen va naphtalen.

Trong ban mo ta nay, cac vi du vé “Cs_j xycloalkan” bao gébm xyclopropan,

xyclobutan, xyclopentan, xyclohexan, xycloheptan va xyclooctan.

Trong ban mo ta nay, cac vi du vé “Cs_j xycloalken” bao gdm xyclopropen,

xyclobuten, xyclopenten, xyclohexen, xyclohepten va xycloocten.

Trong ban mo t4 nay, cac vi du vé€ “di vong” bao gom di vong thom va di

-20-



30111

vong khéng thom, mdi nhém chtra 1 dén 4 nguyén tir khac loai dwoc chon tir
nguyén ti nito, nguyén tir luu huynh va nguyén tir oxy 1am nguyén tir ciu tao vong,

ngoai nguyén tir cacbon.

Trong ban md ta ndy, cac vi du vé& “di vong thom” bao gém di vong thom
¢6 5 dén 14 canh (t5t hon 13 5 dén 10 canh) chira 1 dén 4 nguyén tir khac loai duoc
chon tir nguyén tir nito, nguyén tir luu huynh va nguyén tir oxy 1am nguyén ti ciu
tao vong, ngoai nguyén tir cacbon. Cac vi du uu tién vé “ di vong thom” bao gdm
cac di vong thom don vong cé 5 hodc 6 canh nhu thiophen, furan, pyrol, 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 tuong tu; va di vong thom da vong (tdt hon 13 hai vong hodc ba vong)
ngung tu c6 8 dén 14 canh nhu benzothiophen, benzofuran, benzimidazol,
benzoxazol, benzoisoxazol, benzothiazol, benzoisothiazol, 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, cinnolin,
carbazol, B-carbolin, phenanthridin, acridin, phenazin, phenothiazin, phenoxathiin
va tuong tu.

Trong ban mé ta nay, céc vi du vé “di vong khéng thom” bao gdm di vong
khong thom c6 3 dén 14 canh (t6t hon 13 4 dén 10 canh) chtra 1 dén 4 nguyén tir
khac loai dugc chon tir nguyén tir nito, nguyén tur luu huynh va nguyén tir oxy lam
nguyén tir cAu tao vong, ngoai nguyén tir cacbon. Cac vi du wu tién vé “di vong
khong thom” bao gdém céac di vong khéng thom don vong c¢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

céc di vong khong thom da vong (t6t hon 14 hai vong hoic ba vong) ngung tu c6 9
dén 14 canh nhu dihydrobenzofuran, dihydrobenzoimidazol, dihydrobenzooxazol,
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dihydrobenzothiazol, dihydrobenzoisothiazol, dihydronaphtho[2,3-b]thiophen,
tetrahydroisoquinolin, tetrahydroquinolin, 4H-quinolizin, indolin, isoindolin,
tetrahydrothieno[2,3-c]pyridin, tetrahydrobenzoazepin, tetrahydroquinoxalin,
tetrahydrophenanthridin, hexahydrophenothiazin, hexahydrophenoxazin,
tetrahydrophthalazin, tetrahydronaphthyridin, tetrahydroquinazolin,
tetrahydrocinnolin, tetrahydrocarbazol, tetrahydro-B-carbolin, tetrahydroacridin,
tetrahydrophenazin, tetrahydrothioxanthen, octahydroisoquinolin va tuong tu.

Trong ban mé ta ndy, cac vi du vé “di vong chira nito” bao gbm “di vong”
chira it nhdt mdt nguyén ti nito 1am nguyén tir cAu tao vong.

Trong ban moé ta nay, “di vong thom chira nito don vong” cua “di vong
thom chira nito don vong tiy ¥ duoc thé thém” vi du 1 “di vong thom” néu trén
ma 13 don vong va chira it nhit mot nguyén tir nito 1am nguyén tir cu tao vong, va
phén ttr thé cho n6 bao gdm “phén tir thé” néu trén.

MBoi ky hiéu trong cong thire (I) dugc dinh nghia chi tiét dudi day.

Vong A thé hién di vong thom chtra nito don vong tily ¥ dugc thé thém.
Trong cdng thirc (I), nguyén tir trén vong A ma nhém duge thé hién boi

CFs

FsC

duoc lién két khong gidi han véi nguyén tir cacbon, va cé thé 1a nguyén tir di vong

(vi du nguyén t nito).

Céc vi du vé “di vong thom chira nito don vong” cta “di vong thom chta
nito don vong tiy ¥ duoc thé thém” ding cho vong A bao gébm di vong thom chira
nito don vong cé 5 hodc 6 canh (nhu vong pyrazol, vong oxazol, vong pyridin,
vong pyrimidin).

“Di vong thom chira nito don vong” cta “di vong thom chira nito don vong
thy ¥ duge thé thém” dbi véi vong A tly ¥ dugc thé thém & (cac) vi tri c6 thé thé
boil dén 3 (t6t hon 1a 1 hodc 2) phan tir thé ngoai nhém 3,5-bis(triflometyl)phenyl
va nhém HOOC-CH,-X-.

Céc vi du vé “phan tir thé” bao gdbm nguyén tir halogen (nhu flo, clo, brom,
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iot), nhdm C,4 alkyl tuy y duogc halogen hoa (nhu triflometyl), nhom Csg
xycloalkyl, nhém Cy_¢ alkoxy, va nhém Cq.14 aryl (nhu phenyl).

Péi véi vong A, di vong thom chira nito don vong ma khong duoc thé
thém, tirc 1 di vong thom chtra nito don vong khéng duoc thé bang phan tir thé
ngoai nhém 3,5-bis(triflometyl)phenyl va nhém HOOC-CH,-X- 12 tot hon. Trong
ban mé ta sang ché nay, “di vong thom chita nito don vong ma khong duoc thé
thém (khong dugc thé bang phan tir thé ngoai nhém 3,5-bis(triflometyl)phenyl va
nhém HOOC-CH,-X-)” dung cho vong A con duoc goi tit 13 “di vong thom chira
nito don vong”.

Trong mdt phuong an khéc ctia sang ché, t6t hon 13 vong A tly y duoc thé
thém di vong thom chta nito don vong (nhu vong pyrazol, vong pyridin, vong
pyrimidin) ma khong c6 nguyén tir khac loai ngoai nguyén tir nito lam nguyeén tir
cAu tao vong, tot hon nita 14 vong pyrazol, vong pyridin hogc vong pyrimidin.

X 14 CH, hoac O.

R 1a nguyén tr hydro hodc nhom Cy alkyl.

Céc vi du v& “nhém C, alkyl” ding cho R 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.

R t6t hon 12 nguyén t hydro.

Trong mdt phuong 4n uu tién cua sang ché, néu vong A tiy ¥ duoc thé
thém di vong thom chtra nito don vong (nhu vong pyrazol, vong pyridin, vong
pyrimidin) ma khong c6 nguyén tr khac loai ngoai nguyén tir nito lam nguyén tir
cAu tao vong thi X 1a CH, hodc O, va néu vong A tiy ¥ dugc thé thém di vong
thom chtra nito don vong (nhu vong oxazol) chira nguyén tr khac loai ngoai
nguyén t nito lam nguyén tir ciu tao vong thi X 13 O.

Céc vi du uu tién vé hop chit () bao gdm céc hop chit sau day.

[Hop chét I-1]

Hop chét (I) trong d6 vong A 1a di vong thom chira nito don vong ¢6 5
hodc 6 canh tily y duoc thé thém (nhu vong pyrazol, vong oxazol, vong pyridin,
vong pyrimidin);

X 1a CH, hoac O; va
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R 1a nguyén tir hydro hodc nhém Cy4 alkyl (nhu metyl, etyl).
[Hop chit I-2]

Hop chét (I) trong d6 vong A 13 di vong thom chira nito don vong ¢6 5
hodc 6 canh (nhu vong pyrazol, vong oxazol, vong pyridin, vong pyrimidin);

X 1a CH; hoac O; va
R 1a nguyén tir hydro hodc nhém Cy4 alkyl (nhu metyl, etyl).
[Hop chit I-3]

Hop chét (I) trong d6 vong A 13 vong pyrazol, vong oxazol, vong pyridin
hodc vong pyrimidin;

X la CH, hoédc O; va
R 1a nguyén tir hydro hodc nhém C,4 alkyl (nhu metyl, etyl).
[Hop chat I-4]

Hop chét (I) trong dé vong A tuy ¥ duoc thé thém di vong thom chira nito
don vong (nhu vong pyrazol, vong pyridin, vong pyrimidin) khong cé nguyén tir
khac loai nao ngoai nguyén tir nito Jam nguyén tr cdu tao vong;

X 1a CH, hodc O; va
R la nguyén tir hydro hodc nhom C¢ alkyl (nhu metyl, etyl).
[Hop chit I-5]

Hop chét (I) trong d6 vong A 1a di vong thom chtra nito don vong (nhu
vong pyrazol, vong pyridin, vong pyrimidin) khong c6 nguyén tir khac loai nao

ngoai nguyén ti nito 1am nguyén tir cAu tao vong;
X 1a CH; hoac O; va
R la nguyén tir hydro hodc nhom C¢ alkyl (nhu metyl, etyl).
[Hop chét 1-6]
Hop chét (I) trong d6 vong A 13 vong pyrazol, vong pyridin hodc vong
pyrimidin;
X 1a CH, hoac O; va
R la nguyén t&r hydro hodc nhom C,¢ alkyl (nhu metyl, etyl).
[Hop chét I-7]
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Hop chét (I) trong d6 vong A 13 vong pyrazol, vong pyridin hozc vong
pyrimidin;

X 1a CH, hoac O; va

R 12 nguyén tir hydro.

Céc vi du cu thé v& hop chét (I) bao gém céc hop chét theo céc vi du tir 1
dén 10. Trong s6 d6, tot hon nita 14 cac hop chat theo cac vi du tir 1 dén 5.

Néu hop chét (I) 1a mudi, c6 thé dé cap dén cac vi du vé nd bao gdm cac
mubi kim loai, céc mudi amoni, cdc mudi ctia bazo hitu co, cdc mudi cua axit vd
co, cac mudi cla axit hitu co, cac mudi cla axit amin ¢6 tinh kiém hodc axit. bPéi
véi cée vi du uu tién vé mudi kim loai, cdc mudi kim loai kiém nhu mubi natri,
mubi kali va tuong tu; cac mubi kim loai kiém thd nhu mudi canxi, mudi magie,
mudi bari va turong tw; mudi nhém. Dbi véi cac vi du vu tién vé cac mubi ctia bazo
hitu co, cac mudi cla trimetylamin, trietylamin, pyridin, picolin, 2,6-lutidin,
etanolamin, dietanolamin, trietanolamin, xyclohexylamin, dixyclohexylamin,
N,N’-dibenzyletylendiamin va twong tu c6 thé dugce dé cap. Pbi véi cac vi du uu
tién vé mudi cua axit vo co, cb thé dé cap dén cac mudi coa axit clohydric, axit
bromhydric, axit nitric, axit sulfuric, axit phosphoric va tuong tur. i v6i cac vi du
U tién vé cac mudi cua axit hitu co, ¢6 thé dé cép dén cac mubi cua axit formic,
axit axetic, axit trifloaxetic, axit phtalic, axit fumaric, axit oxalic, axit tartric, axit
maleic, axit xitric, axit suxinic, axit malic, axit metansulfonic, axit benzensulfonic,
axit p-toluensulfonic va tuong tu. Dbi v6i cac vi du wu tién vé cac mubi cia axit
amin c6 tinh kiém, c6 thé dé cap dén cac mudi ctia arginin, lysin, ornithin va twong
tw. D61 v6i cc vi du wu tién vé cac mudi clia axit amin c6 tinh axit, c6 thé dé cap

dén cac mudi cla axit aspartic, axit glutamic va tuong tu.

Trong sb ndy, cac mudi duge dung 13 tot hon. Vi du, néu hop chét c6 nhém
chtre ¢6 tinh axit trong d6 thi c6 thé d& cép dén cac mudi vo co nhur cac mudi kim
loai kiém (nhu mubi natri, mudi kali va tuong tu), cac mudi kim loai kiém thd (nhu
mudi canxi, mubi magie va twong ty) va twong tw, mubi amoni va tuong ty. Néu
hop chét c6 nhém chire ¢6 tinh kiém trong d6 thi ¢ thé dé cap dén cac mudi cua
axit vO co nhu axit clohydric, axit bromhydric, axit nitric, axit sulfuric, axit
phosphoric va tuong tu, va cac mubi cua axit hitu co nhu axit axetic, axit phtalic,
axit fumaric, axit oxalic, axit tartric, axit maleic, axit xitric, axit suxinic, axit

metansulfonic, axit benzensulfonic, axit p-toluensulfonic va tuong tu.

Trong sang ché, hop chit (I), tinh thé ctia hop chét (I), tién dugc chit cta
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hop chét (I) va twong tu con dugc goi chung 13 “hop chat theo sang ché”.
Phuong phap diéu ché
Phuong phap diéu ché hop chit theo sang ché duoc giai thich sau day.

Céac nguyén li€u ban dau va cac chat phan ung dugc st dung trong moi
budc trong phuong phap di€u ché sau day, va moi trong cac hop chat thu dugc ¢
theé tao thanh mudi. Cac vi du v€ muoi bao gom cac muoi tuong tu cac muodi néu

trén ctia hop chit theo sang ché va tuong tu.

Néu hop chét thu dugc trong mdi budc 1a hop chét tu do thi nd ¢6 thé dugce
chuyén héa thanh mubi mong mudn biang phuong phép da biét. Nguoc lai, néu hop
chét thu duoc trong mdi bude 13 mudi thi né c6 thé dugc chuyén héa thanh dang tu

do hogic dang mudi khac mong mudn béng phwong phép da biét.

Hop chét thu duoc trong mdi budc ciing c6 thé duoc st dung cho phan ting
tiép theo & dang hdn hop phan tmg cia né hoic sau khi thu dugc san pham thé cia
n6. Ngoai ra, hop chit thu dugc trong mdi bude c6 thé dugce tach va/hodc tinh ché
tir hdn hop phan tmg bing bién phap tach nhu co, két tinh, két tinh lai, chung cét,
chiét dung méi, cit phan doan, sic ky va tuong tw theo phuong phap thong thuong.

Néu cac nguyén li€u ban dau va cac hop chat phan tng cia moi budc la ¢o

ban san thi c6 thé st dung nguyén trang cac san pham cé ban san nay.

Trong phan tmg & mdi bude, khi thoi gian phan tmg thay d6i phu thudc vao
céc chit phan tng va dung méi duge st dung thi trir khi duge quy dinh khéc, thoi
gian phan tmg thudng 13 tir 1 phit dén 48 gio, t6t hon 1a 10 phut dén 8 gio.

Trong phan tmg & mdi budc, khi nhiét do phan tng thay d6i phu thudc vao
céc chit phan tng va dung méi duoc sir dung thi trir khi duge quy dinh khac, nhiét
d6 phan tmg thudng 13 tir -78°C dén 300°C, 6t hon 13 tir -78°C dén 150°C.

Trong phan (mg & mdi bude, khi 4p suat thay dbi phu thudc vao céc chét
phan tmg va dung méi duge st dung, trir khi dugc quy dinh khac, 4p suét thuong 1a
tr 1 atm dén 20 atm, t6t hon 1a tir 1 atm dén 3 atm.

Trong phan Gmg & mdi budce, vi du, cic bd téng hop vi séng nhu Initiator
do Biotage san xuét va twong tu ciing duoc sir dung. Trong khi nhiét do phéan ung
thay d6i phu thudc vao cac chat phan tmg va dung méi duoc sir dung, trir khi duge
quy dinh khéc, nhiét d6 phan img thuong 13 tir nhiét d6 trong phong dén 300°C, tdt
hon 13 tir 50°C dén 250°C. Trong khi thoi gian phan tng thay di phu thudc véo
c4c chat phan tmg va dung méi duoc sir dung, trir khi duoc quy dinh khac, thoi
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gian phan tmg thudng 14 tir 1 phut dén 48 gio, t6t hon 13 tir 1 phut dén 8 gio.

Trong phan tng & mdi bude, trir khi duge quy dinh khéc, chit phan tng
duoc st dung véi luong tir 0,5 duong luong dén 20 duong luong, tét hon 1a tir 0,8
duong luong dén 5 duong lugng so v6i chat nén. Néu chét phan tng duoc st dung
lam chét xtc téc thi chat phan tmg dugc str dung vé6i luong tir 0,001 dwong lwong
dén 1 duong lugng, t6t hon 14 tir 0,01 duong luong dén 0,2 duong luong so véi
chit nén. Néu chét phéan tmg ciing 13 dung méi phan tmg thi cht phan tmg dugc sir

dung lam dung moi.

Trong phan tng & mdi bude, trir khi duge quy dinh khéc, phan (mg duoc
thuc hién khéng can dung méi hodc bing cach hoa tan hodc tao hdn dich trong
dung mdi thich hop. Céc vi dy cu thé v& dung médi bao gdm cac dung mdi duge md
ta trong phﬁn vi du thuc hién sang ché va nhu sau.

ruou: metanol, etanol, rugu tert-butyl, 2-metoxyetanol va tuong tu;

ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan va tuong tu;
hydrocarbon thom: clobenzen, toluen, dimetylbenzen va tuong tu;
hydrocarbon no: xyclohexan, hexan va tuong tu;

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

hydrocarbon dugc halogen hoa: diclometan, cacbon tetraclorua va tuong tu;
nitril: axetonitril va tuong tu;

sulfoxit: dimetyl sulfoxit va tuong tu;

bazo hitu co thom: pyridin va tuong tu;
axit anhydrit: axetic anhydrit va tuong tu;

axit hitu co: axit formic, axit axetic, axit trifloaxetic va tuong ty;
axit v0 co: axit clohydric, axit sulfuric va tuong tu;

este: etyl axetat va tuong tu;

xeton: axeton, metyl etyl xeton va tuong tu; va

nudc.

Hai hodc nhiéu loai dung méi néu trén c6 thé duoc sir dung bang cach tron
theo ty 1€ thich hop.

Néu bazo duge sir dung trong phan tmg & mdi budc thi vi du nhu cac bazo
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duoc thé hién dudi day hodc cac loai duge mé ta trong phan vi du thuc hién sang
ché dugc st dung.

bazo v6 co: natri hydroxit, magie hydroxit va tuong tu;

muoi bazo: natri cacbonat, canxi cacbonat, natri hydro cacbonat, kali cacbonat, kali

phosphat, xesi cacbonat va tuong tu;

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-undecen,
imidazol, piperidin va tuong tu;

alkoxit kim loai: natri etoxit, kali tert-butoxit va tuong tu;
hydrua kim loai kiém: natri hydrua va twong tu;

amit kim loai: natri amit, lithi diisopropyl amit, lithi hexametyl disilazit va tuong

tu; va
lithi hitu co: n-butyllithi va tuong tu.

Néu axit hodc chat xuc tac co tinh axit dugc st dung trong phan ing & moi
budc thi vi du nhu céc axit va chat xtc tac co tinh axit dugc thé hién dudi day hoac

cac loai dugc mo ta trong phan vi du thuc hién sang ché dugc st dung.

axit vo co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit phosphoric
va tuong tu;

axit hitu co: axit axetic, axit trifloaxetic, axit xitric, axit p-toluensulfonic, axit 10-

camphorsulfonic va tuong tu; va

axit Lewis: phtrc bo triflorua dietyl ete, k€m iodua, nhdm clorua khan, kém clorua
khan, sét clorua khan va tuong tu.

Trir khi duoc quy dinh khac, phan tmg & mdi bude duoc thuc hién theo
phuong phép di biét, vi du cac phuong phap dugc mé ta trong tai liéu Jikken
Kagaku Kouza tai ban 1an 5, tap 13 — tap 19 (The Chemical Society of Japan ed.);
Shinjikken Kagaku Kouza (Courses in Experimental Chemistry), tap 14 — tap 15
(The Chemical Society of Japan ed.); Fine Organic Chemistry rev. tai ban 1an 2 (L.
F. Tietze, Th. Eicher, NANKODOQO); rev. Organic Name Reactions, Their
Mechanism and Essence (Hideo Togo, Kodansha); ORGANIC SYNTHESES
Collective Tap I - VII (John Wiley & Sons Inc); Modern Organic Synthesis in the
Laboratory, A Collection of Standard Experimental Procedures (Jie Jack Li,
OXFORD UNIVERSITY); Comprehensive Heterocyclic Chemistry III, Tép 1 —
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Tap 14 (Elsevier Japan KK); Strategic Applications of Named Reactions in
Organic Synthesis (translation supervisor Kiyoshi Tomioka, KAGAKUDOIJIN);
Comprehensive Organic Transformations (VCH Publishers Inc.), 1989 va tuong tu,
hodc céc phuong phép duoc md ta trong phin vi du thyuc hién sang ché.

Trong mbi bude, viéc bao vé hodc khir bio vé nhém chire duge thuc hién
bing phuong phap di biét, vi du, cac phuong phap dugec mé ta trong tai lidu
“Protective Groups in Organic Synthesis, 4th Ed.” (Theodora W. Greene, Peter G.
M. Wuts) Wiley-Interscience, 2007; “Protecting Groups 3rd Ed.” (P. J. Kocienski)
Thieme, 2004 va twong ty, hodc cac phuong phap dugec md ta trong phan vi du

thuc hién sang ché.

Céc vi du v& nhém bao vé ctia nhém hydroxyl clia rugu va tuong tu va
nhém phenolic hydroxyl bao gdm céc nhém bao vé ete nhu metoxymetyl ete,
benzyl ete, t-butyldimetylsilyl ete, tetrahydropyranyl ete va tuong tu; cdc nhém bao
vé carboxylat nhu axetat va tuong tu; cdc nhdm bdo v¢ este cia sulfonat nhu este
cua metansulfonat va tuong tu; cac nhom bao vé€ este ciia cacbonat nhu t-

butylcarbonat va tuong tu, va tuong tu.

Céc vi du vé nhém bao vé ciia nhdm carbonyl ctia aldehyt bao gdm cac
nhom bao vé axetal nhu dimetyl axetal va tuong tu; cac nhom bao vé axetal vong
nhu 1,3-dioxan vong va tuong tu, va tuong tu.

Céc vi du vé nhém bao vé clia nhém carbonyl ctia xeton bao gdm céc
nhom bao vé ketal nhu dimetyl ketal va tuong tu; cdc nhom bao v¢ ketal vong nhu
1,3-dioxan vong va tuong tu; cdc nhom bdo v€ oxim nhu O-metyloxim va tuong

tu; cac nhom bao vé hydrazon nhu N,N-dimetylhydrazon va tuong tu, va tuong tu.

Céc vi du vé nhom bao vé carboxyl bao gdm cic nhém bao vé este nhu
metyl este va twong tu; cdc nhom bdo vé amit nhu N,N-dimetylamit va tuong tu,
va tuong tu.

Céc vi du vé nhém béo vé thiol bao gém cac nhom bao vé ete nhu benzyl
thioete va tuong tu; cadc nhom bdo v€ este nhu este clia thioaxetat, thiocarbonat,
thiocarbamat va tuong tu, va tuong tur.

Cac vi dy v& nhém bdo v& nhém amino va vong di vong thom nhu
imidazol, pyrol, indol va tuong tu bao gdm cdc nhém bao vé carbamat nhu benzyl
carbamat va tuong ty; cac nhom bao vé amit nhu axetamit va tuong tu; cac nhém
bao vé¢ alkylamin nhu N-triphenylmetylamin va tuong tw, cdc nhom bao vé
sulfonamit nhu metansulfonamit va tuong tu, va tuong tu.
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Nhém bao vé c6 thé duogc loai bd bang phuong phap di biét, vi du phuong
phap s dung axit, bazo, anh sang cuc tim, hydrazin, phenylhydrazin, natri N-
metyldithiocarbamat, tetrabutylamoni florua, paladi axetat, trialkylsilyl halogenua
(nhu trimetylsilyl iodua, trimetylsilyl bromua), phuong phap khir va tuong tu.

Néu phan tng khir duoc thyuc hién trong mdi bude, cac vi du vé chat khur
duoc st dung bao gébm hydrua kim loai nhu lithi nhém hydrua, natri
triaxetoxybohydrua, natri xyanobohydrua, diisobutyl nhém hydrua (DIBAL-H),
natri bohydrua, tetrametylamoni triaxetoxybohydrua va tuong tu; boran nhu phutc
boran tetrahydrofuran va tuong tu; niken Raney; coban Raney; hydro; axit formic;
trietylsilan va tuong tu. Néu lién két d6i cacbon-cacbon hoic lién két ba dugc khir
thi phuong phép st dung chét xtc tic nhu paladi-cacbon, chét xtc tic Lindlar va
tuong tu.

Néu phan tmg oxy héa duoc thuc hién trong mbi bude thi cac vi du vé chét
chéng oxy hoéa duoc sir dung bao gdm céc peraxit nhu axit m-cloperbenzoic
(mCPBA), hydro peroxit, t-butyl hydroperoxit va tuong tw; perclorat nhu
tetrabutylamoni perclorat va tuong tu; clorat nhu natri clorat va twong tu; clorit nhu
natri clorit va tuong tu; axit periodic nhu natri periodat va tuong tu; cac chit phan
Gmg iot hoa tri cao nhu iodosylbenzen va twong tir; cac chét phan tmg chtra mangan
nhu mangan dioxit, kali pemanganat va tuong tu; chi nhu chi tetraaxetat va tuong
tur; céc chét phan g chtra crom nhu pyridin clocromat (PCC), pyridini dicromat
(PDC), chét phan Ung Jones va twong tu; cic hop chét halogen nhu N-
bromosuxinimit (NBS) va tuong tu; oxy; ozon; phttc luu huynh trioxit pyridin;
osimi tetraoxit; selen dioxit; 2,3-diclo-5,6-dixyano-1,4-benzoquinon (DDQ) va

tuong tu.

Néu phan Ung vong hoa géc duoc thyc hién trong mdi bude thi cac vi du vé
chit khoi mao gbc duoc s dung bao gdm cic hop chit azo nhu
azobisisobutyronitril (AIBN) va tuwong tu; cac chét khoi mao gbc tan trong nude
nhu axit 4,4’-azobis-4-xyanopentanoic (ACPA) va tuong tu; trietylbo véi su cd
mit cia khong khi hodc oxy; benzoyl peroxit va twong tu. Ngoai ra, cac vi du vé
tac nhan phan tmg gbc duoc sir dung bao gdm tributylstanan, tristrimetylsilylsilan,
1,1,2,2-tetraphenyldisilan, diphenylsilan, samari iodua va tuong tu.

Néu phan tmg Wittig dugc thuc hién trong mdi budce thi cac vi du vé chét
phan tmg Wittig dugc st dung bao gdm alkylidenphosphoran va tuong tu.
Alkylidenphosphoran c¢é thé duoc didu ché bing phuong phép da biét, vi du béng
céch cho mubi phosphoni phan tmg véi bazo manh.
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Néu phan tmg Horner-Emmons dugc thuc hién trong moi budc thi cac vi
du vé& chét phan tmg dugc st dung bao gdm este cta axit phosphonoaxetic nhu
metyl dimetylphosphonoaxetat, etyl dietylphosphonoaxetat va tuong tu; va cac
bazo nhu hydrua kim loai kiém, lithi hitu co va twong tu.

Néu phéan {mg Friedel-Crafts duoc thuc hién trong mdi budc thi cac vi du
vé& chat phan tmg dugc sir dung bao gdbm hdn hop gdm axit Lewis va axit clorua
hodic hdn hop gdém axit Lewis va céc chét alkyl hoéa (nhu alkyl halogenua, ruou,
olefin va tuong tur). Nigoai ra, axit hitu co va axit v6 co ciing ¢ thé dugc st dung
thay vi axit Lewis, va axit anhydrit nhu axetic anhydrit va twong tu ciing c6 thé
duoc stir dung thay vi axit clorua.

Néu phan tmg thé 4i nhan thom duoc thuc hién trong mdi bude thi tac nhan
4i nhan (nhu amin, imidazol va tuong tu) va bazo (nhu mubi bazo, bazo hitu co va
tuong tu) dugc str dung 1am chét phan tmg.

Néu phan mg cong 4i nhan vdi cacbanion, phan Gmg cong i nhan & vi tri
1,4 v6i cacbanion (phan Ung cdng Michael) hodc phan tmg thé 4i nhan véi
cacbanion dugc thuc hién trong mdi bude thi cac vi du vé& bazo dugc st dung dé
phat trién cacbanion bao gém lithi hitu co, alkoxit kim loai, bazo v6 co, bazo hitu
co va tuong tu.

Néu phan tmg Grignard dugc thuc hién trong mdi bude thi cac vi du vé
chat phan ting Grignard bao gdm aryl magie halogenua nhu phenyl magie bromua
va tuong tu; va alkyl magie halogenua nhu metyl magie bromua va twong tw. Chét
phén tmg Grignard c6 thé dugc didu ché bang phuong phap da biét, vi du bang
cach cho alkyl halogenua hodc halogenua phan mg véi magie kim loai trong ete
hogc tetrahydrofuran 1am dung méi.

Néu phan tmg ngung tu Knoevenagel duogc thuc hién trong moi budc thi
hop chét metylen hoat tinh dugc gitt & giita hai nhém khir electron (nhu axit
malonic, dietyl malonat, malononitril va twong tu) va bazo (nhu bazo hitu co,
alkoxit kim loai, bazo v6 co) dugc sir dung 1am cac chét phan tmg.

Néu phdn Ung Vilsmeier-Haack dwoc thuc hién trong mdi budc,
phosphoryl clorua va dan xut amit (nhu N,N-dimetylformamit va tuong tu) dugc
str dung 13m céc chét phan tmg.

Néu phan Ung azit héa ctia ruou, alkyl halogenua hoac este cta sulfonat
duoc thuc hién trong mbi bude thi cac vi du vé tc nhén azit héa duge st dung bao
gdm diphenylphosphoryl azit (DPPA), trimetylsilylazit, natri azit va tuong tu. Vi
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dy, néu ruou dugc azit héa thi c6 thé st dung phuong phip s dung
diphenylphosphoryl azit va 1,8-diazabixyclo[5,4,0lundec-7-en (DBU), phuong
phap st dung trimetylsilylazit va axit Lewis va tuong tu.

Néu phén tng amin héa khir dugc thuc hién trong mdi budc thi cac vi du
vé tdc nhan khi duoc st dung bao gbébm natri triaxetoxybohydrua, natri
xyanobohydrua, hydro, axit formic va twong tw. Néu chét nén 1a hop chat amin thi
céc vi du vé hop chét carbonyl duogc sir dung ngoai para-formaldehyt bao gdm céc
aldehyt nhu axetaldehyt va tuong tu, keton nhu xyclohexanon va tuong tu. Néu
chit nén 13 hop chét carbonyl thi cac vi du vé& amin dugc st dung bao gdém
amoniac, amin badc mot nhu metylamin va tuong tu; amin bac hai nhu dimetylamin

va tuong tu, va tuong tu.

Néu phan tmg Mitsunobu duge thuc hién trong mdi budc thi este ctia
azodicarboxylat (nhu dietyl azodicarboxylat (DEAD), diisopropyl azodicarboxylat
(DIAD) va twong t) va triphenylphosphin dugc st dung 1am cac chit phan tmg,

Néu phan tng este hoa, phan (mg amit héa hodc phan tmg ure héa dugc
thue hién trong mdi bude thi cc vi du vé chét phan img dugce st dung bao gdm cac
dang axyl dugc halogen héa nhu axit cloric, axit bromic va tuong tu; va cac axit
carboxylic dugc hoat hoa nhu axit anhydrit, dang este hoat tinh, dang este cia axit
sulfuric va twong tu. Cac vi du vé chét hoat hoa axit carboxylic bao gdm céc chét
ngung tu carbodiimit nhu 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
(WSCD) va twong t; cac chit ngung tu triazin nhu 4—(4,6-dimetoxy—'1,3,5—triazin—
2-y1)-4-metylmorpholini clorua-n-hydrat (DMT-MM) va tuong tu; céc chit ngung
tu este cacbonat nhu 1,1-carbonyldiimidazol (CDI) va tuong tu;
diphenylphosphoryl azit (DPPA); mubi benzotriazol-1-yloxy-
trisdimetylaminophosphoni (chdt phan tmg BOP); 2-clo-1-metyl-pyridini iodua
(chit phan tmg Mukaiyama); thionyl clorua; haloformat alkyl thdp nhu etyl
cloroformat va tuong tu; O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat (HATU); axit sulfuric; hdn hop cia chiing va twong ty. Néu tac
nhdn ngung tu carbodiimit dugc st dung thi cac phu gia nhu I-
hydroxybenzotriazol (HOBt), N-hydroxysuxinimit (HOSu), dimetylaminopyridin
(DMAP) va tuong tu ciing c¢6 thé duge thém vao phan tmg.

Néu phan tng ghép cip dugc thuc hién trong mdi budc thi cac vi du vé
chit xtc tac kim loai dugc st dung bao gdm cic hop chét paladi nhu paladi(Il)
axetat, tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(II),
diclobis(trietylphosphin)paladi(Il),  tris(dibenzylidenaxeton)dipaladi(0),  1,1°-
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bis(diphenylphosphino)feroxen paladi(Il) clorua, paladi(Il) axetat va tuong tu; cac
hop chét niken nhu tetrakis(triphenylphosphin)niken(0) va tuong tu; cac hop chét
rodi nhu tris(triphenylphosphin)rodi(IIl) clorua va tuong tw; hop chit coban; hop
chit ddng nhu ddng oxit, dong(I) iodua va tuong tu; hop chat platin va twong tu.
Bazo c6 thé duoc bd sung thém vao phan Gmg va cac vi du vé bazo nhu vay bao

gom bazo vO co, muoi bazo va tuong tu.

Néu phan Ung thiocarbonyl héa dugc thuc hién trong mdi budc thi
diphospho pentasulfua duoc str dung cu thé lam tac nhén thiocarbonyl héa. Ngoai
diphospho pentasulfua, chit phan tmg c¢6 cdu tao 1,3,2,4-dithiadiphosphetan-2,4-
disulfua nhur 2,4-bis(4-metoxyphenyl-1,3,2,4-dithiadiphosphetan-2,4-disulfua (chat
phéan tng Lawesson) va tuong tu cling ¢6 thé duoc st dung.

Néu phan tmg Wohl-Ziegler duoc thuc hién trong mdi budc thi cac vi du
vé tic nhin halogen héa dugc st dung bao gdébm N-iodosuxinimit, N-
bromosuxinimit (NBS), N-closuxinimit (NCS), brom, sulfuryl clorua va tuong tu.
Hon nita, phan tng c6 thé duoc ddy nhanh bang cach thém vao phan tmg cac chat
khoi mao nhiét lwong, 4nh séng, gbc nhu benzoyl peroxit, azobisisobutyronitril va
tuong tu.

Néu phan tng halogen héa ciia nhém hydroxy dugc thuc hién trong mdi
bude thi cc vi du vé tac nhan halogen hoa dugc sir dung bao gém axit halogenua
cta axit hydrohalic va axit v6 co; cu thé 14 axit clohydric, thionyl clorua, phospho
oxyclorua va tuong tu dung cho sy clo hda, va 48% axit bromhydric va tuong tu
dung cho sy brom hoéa. Ngoai ra, phuong phap thu dugc dang alkyl duogc halogen
héa tir rugu bang cach cho phan tmg véi triphenylphosphin va cacbon tetraclorua
hoiic cacbon tetrabromua, va twong tw c6 thé duoc str dung. Ngoai ra, phuong phép
tong hop dang alkyl duoc halogen héa qua phan Gng hai budc bao gém su chuyén
héa cua ruou thanh este ctua axit sulfonic, va cho phan Ung tuong ty véi lithi

bromua, lithi clorua hodc natri iodua cling cé thé duoc st dung.

Néu phan tmg Arbuzov dugc thuc hién trong mdi budc thi cac vi du vé
chit phan Gmg duoc sir dung bao gdm alkyl halogenua nhur etyl bromaxetat va
tuong tu; va phosphit nhu trietyl phosphit, tri(isopropyl)phosphit va tuong tu.

Néu phan tng sulfonat héa dugc thuc hién trong mdi bude thi cac vi du ve
tdic nhin sulfonat héa duoc st dung bao gébm metansulfonyl clorua, p-

toluensulfonyl clorua, metansulfonic anhydrit, p-toluensulfonic anhydrit va tuong
tu.
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Néu phan tmg thity phan duoc thyc hién trong mdi budc thi axit hoic bazo
duoc st dung 1am chét phan tmg. Ngoai ra, néu phan Umg thily phan axit clia este
cda t-butyl duoc thyc hién thi axit formic, trietylsilan va tuong tu cling dugc thém
vao dé giit cation t-butyl san phdm phu dé khr.

Néu phén tmg khir nuéc duoc thuc hién trong mdi bude thi cac vi du vé tac
nhan khtr nuée duge sir dung bao gom axit sulfuric, phospho pentaoxit, phospho
oxyclorua, N,N’-dixyclohexylcarbodiimit, nhdm oxit, axit polyphosphoric va
tuong tu.

Néu phén tng nitro héa dugc thuc hién trong mdi bude thi céc vi du vé tac
nhan nitro héa dugce sir dung bao gdm axit nitric, axit nitric bdc khéi, va ddng nitrat.
Phan tmg ndy duoc hoat hda bing axit sulfuric dc, axetic anhydrit va tuong tu.

Néu phan tng halogen héa dugc thuc hién trong mdi bude thi cac vi du vé
tac nhan halogen héa dugc st dung bao gdbm N-iodosuxinimit, N-bromosuxinimit
(NBS), N-closuxinimit (NCS), iot monoclorua, iot, brom, sulfuryl clorua va tuong
tir c6 thé duoc dé cip. Trong phan Gmg nay, chit phu gia nhu axit trifloaxetic va
tuong tu co thé dugc st dung cho sy hoat héa tic nhan halogen hoa.

Néu phan tmg axyl hoa dugc thuc hién trong mdi budc thi phan tmg amit
héa, phan Ung ure hoa, phan Umg carbamat hoa, phan tng thiocarbamat héa va
tuong tu dugc thuc hién. Néu phéan tmg carbamat hoa hodc phan tng thiocarbamat
héa duoc thuc hién thi céc vi du vé& chét phan Ung dugc st dung bao gé)m
triphosgen, cac chit ngung tu cacbonat nhu 1,1-carbonyldiimidazol (CDI) va twong

tu, clocacbonat, thio este ctia axit clocarbonic, isothioxyanat va tuong tu .

Néu phan mg vong hoa duoc thuc hién trong mdi budc thi né duge thuc
hién bang phan tmg Mitsunobu hogic phan tmg alkyl héa. Néu phan tGng alkyl hoa
duogc thuc hién thi bazo dugc stir dung lam chét phan Ung.

Hop chat (4) ¢6 thé duoc didu ché tir hop chét (1) bing phuong phép dugc
thé hién trong so db 1 hodc phuong phap twong tu phuong phap dé hodc phuong
phép dugc md ta trong phan vi du thuc hién sang ché. Trong cong thirc, R' thé hién
nhém hydrocarbon tlly y dugc thé.



30111

Sodd 1

k] 7 F F 2 7
phan g o N phan tng phén tng
CI\ N alkyl hoa 2 hép ¢ thily phén
\,!,T\/j\ EEEE— WJ\O Oug1 ___»g Db E 'N\ ——
OH /I \')\O O R
@

)

FJLF
E{ékl\?f/jxo/yo H

4)

Hop chét (2) c6 thé duoc didu ché bang phan tng alkyl héa ctia hop chit
(1), tert-butyl 2-bromaxetat va bazo. Cac vi du vé dung méi dugc sir dung bao gbm
N,N-dimetylformamit va tuong tu.

San phim c6 ban sin ¢6 thé duogc sit dung truc tiép 1am hop chét (1), hodc
hop chit (1) ¢6 thé duoc diéu ché bang phuong phap di biét hodc phuong phép
tuong tu.

Hop chét (3) c6 thé dugc diéu ché bang phan tng ghép cip ctia hop chit
(2), axit (3,5-bis(triflometyl)phenyl)boronic, chat xtc tac paladi va bazo. Cac vi du
vé chét xtc téc duoc sir dung bao gdm tetrakis(triphenylphosphin)paladi (0) va
twong tw, va cac vi du vé& dung méi bao gdm 1,2-dimetoxyetan va nudc va tuong tur.

Hop chét (4) c6 thé dugc diéu ché bang su thily phan cta hop chit (3) va
axit trifloaxetic.

Hop chit (8) c¢6 thé duoc didu ché tir hop chét (5) bing phuong phép duoc
thé hién trong so dd 2 hodc phwong phép tuong tu hodc phuong phap dugc mé ta
trong phan vi du thuc hién sing ché. Trong cbng thirc nay, R' thé hién nhém
hydrocarbon tiy ¥ duoc thé.
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Hop chét (6) c6 thé duoc didu ché bang phan tmg ghép cip ctia hop chét
(5), axit (3,5-bis(triflometyl)phenyl)boronic, chat xuc tac paladi va bazo. Cac vi du
ctia chét xtc tac paladi duge str dung bao gdm tetrakis(triphenylphosphin)paladi
(0) va tuong tu, va céc vi du vé dung mdi bao gdm 1,2-dimetoxyetan, nudc v
tuwong tu.

San pham c6 ban sin c6 thé duoc st dung truc tiép 1am hop chit (5), hodc
hop chét (5) c¢6 thé duge didu ché bang phuong phap di biét hoic phuwong phép
tuong tu.

Hop chét (7) c¢6 thé dugc didu ché bang phan tmg alkyl hoa ctia hop chat
(6), tert-butyl 2-bromaxetat va bazo. Céc vi du vé dung méi dugc st dung bao gébm
N,N-dimetylformamit va tuong tur.

Hop chét (8) c6 thé dugc diéu ché bing su thity phan ciia hop chit (7) va
bazo. Cac vi du vé dung méi duoc sir dung bao gdm nudc, etanol, tetrahydrofuran
va tuong tu.

Hop chit (13) c6 thé duoc diéu ché tir hop chit (9) bang phuong phap duoc
thé hién trong so dd 3 hodc phuong phap tuong tu hodc phuong phap duge mé ta
trong phan vi du thuc hién sang ché.

-36-



30111

So dd 3
. F -
fF e phan ung FOLF phan tmg tao PP phén ung
tao enaminon o vong pyrazol alkyl hoa
—_— 3 >
U = F N
: CHs F NNogh, F NH
©) (10) (1)
rEF . R
phan ung
i N thiy phan F Ao
F - =
U= o
(12) (13)

Hop chét (10) c6 thé duge didu ché bing phan tmg tao enaminon ctia hop
chét (9) va N,N-dimetylformamit dimetyl axetal.

San phim c6 ban sén c6 thé duoc st dung tryc tiép 1am hop chét (9), hoic
hop chét (9) c¢6 thé dugc diéu ché bang phuong phap di biét hoic phuong phap
tuong tu.

Hop chit (11) c6 thé dugc diéu ché bang phan tng tao vong pyrazol cia
hop chét (10) va hydrazin monohydrat. Céc vi du v& dung méi dugc str dung bao
gOm axit axetic va tuong tu.

Hop chét (12) c6 thé duoc diéu ché bing phan tmg alkyl héa ctia hop chét
(11), 3-brompropionitril va bazo. Cac vi du vé dung méi duoc st dung bao gém
N,N-dimetylformamit va tuong tu.

Hop cht (13) c6 thé dugc diéu ché bang sy thity phan ctia hop chét (12) va
axit clohydric. Céc vi du vé dung méi dugc sir dung bao gdbm nudc va tuong tu.

Hop chét (20) c6 thé duoc diéu ché tir hop chat (9) bing phuong phép duoc
thé hién trong so dd 4 hoic phuong phép twong tu hoic phuong phép duge mé ta
trong phan vi du thuc hién sang ché. Trong cong thic nay, R' thé hién nhém
hydrocarbon ty y duoc thé.
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Hop chét (14) c6 thé duoc didu ché bing phan tmg brom hoa ctia hop chat
(9) va brom. Céc vi du vé dung mdi duoc str dung bao gdm axit axetic va twong tu.

Hop chit (15) ¢6 thé dugc didu ché bang phan Gmg hydroxyl héa cta hop
chét (14) va natri format. Cac vi du vé dung méi duoc sir dung bao gdm metanol
va tuong tu.

Hop chét (16) c6 thé dugc didu ché bing phan mg tao cacbonat ctia hop
chét (15), phenyl cloroformat va bazo. Cac vi du vé bazo duoc st dung bao gdbm
pyridin va twong tu, va cac vi du v& dung moi bao gdm tetrahydrofuran va twong tu.

Hop chét (17) ¢6 thé duoc didu ché bang phan tmg tao vong oxazol cua
hop chét (16) va amoni axetat. Cac vi du vé dung méi dugc sir dung bao gdm axit
axetic va tuong tu.

Hop chét (18) co6 thé duge didu ché bang phan tng clo hoéa ctia hop chét
(17), phosphoryl clorua va N,N-dietylanilin.

Hop chét (19) c6 thé dugc diéu ché bang phan tmg thé &i nhan thom cua
hop chét (18), tert-butyl 2-hydroxyaxetat va natri hydrua. Céc vi du vé& dung méi
duoc sir dung bao gdm tetrahydrofuran va twong tur.

Hop chét (20) c6 thé duoc didu ché bang sy thiy phan ctia hop chét (19) va
bazo. Cac vi du vé dung moéi dugc st dung bao gém nudc, metanol,

tetrahydrofuran va tuong tu.
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Hop chét (25) c¢6 thé dugc didu ché tir hop chat (21) bang phuong phap
trong so dd 5 hodc phuong phép tuong tu hosic phuong phap duge mo ta trong
phdn vi du thuc hién sang ché. Trong céng thic nay, R' thé hién nhém
hydrocarbon tiy ¥ dugc thé.

Sodé 5
E F E F. F F . F P
phan tmg phan g tao Py F phan tmg
khtr mudi vong pyrazol alkyl hoa
F Np ———— - F NeNHz > b
F N F N NNy on
F H F F \Q-')‘
HCI
1) @2 3)
F ) ¢
NP phan tng FF
thuy phan
F. N —_—
N"Ny-0 © F NN o
F - 0
£ ‘\)‘ 4 - F o \-QOH
(24) (25)

Hop chét (22) ¢6 thé dugc diéu ché bing phan tmg khir mubi ctia hop chat
(21) va natri hydroxit. Cac vi du v& dung méi dugc sir dung bao gém nuéc, etyl

axetat va tuong tu.

San phim c6 ban sén c6 thé duoc st dung truc tiép 1am hop chét (21), hoic
hop chét (21) c6 thé dugc didu ché bang phuong phap da biét hodc phuong phap
tuong tur.

Hop chét (23) ¢6 thé duoc didu ché bang phan tmg tao vong pyrazol cia
hop chét (22), etyl propiolat va bazo. Cac vi du vé dung méi duoc st dung bao
gbm tert-butanol va tuong tu.

Hop chét (24) c¢6 thé duoc diéu ché bang phan tmg alkyl héa ctia hop chét
(23), tert-butyl 2-bromaxetat va bazo. Cac vi du vé dung mdi duoc sir dung bao
gb6m N, N-dimetylformamit va tuong tu.

Hop chét (25) c6 thé dugc didu ché bang sy thity phan ctia hop chit (24) va
bazo. Céc vi du v& dung méi dugc st dung bao gdbm nuéc, metanol,
tetrahydrofuran va tuong tu.

Néu hop chét (I) chira chit ddng phan quang hoc, chit ddng phan 1ap thé,
chit dong phén vi tri, hodc chit déng phan quay thi cac chét nay ciing dugc bao
g0m trong hop chét (I), va c6 thé thu dugc & dang san pham don bing céc phuong
phap téng hop va cac phurong phép tach da biét (nhu ¢, chiét dung méi, séc ky cot,
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két tinh lai, v.v.). Vi du, néu hop chét (I) chira chit déng phén quang hoc, chat
ddng phén quang hoc phén giai tir hop chét ciing dugc bao gdm trong hop chét (D).

Chét ddng phan quang hoc c6 thé duge diéu ché bang phuong phap da biét.
Cu thé 13 thu dugc chét dong phan quang hoc st dung chit trung gian tong hop
hoat tinh quang, hodc bing su phan giai quang hoc clia raxemat ctia san phim cudi

cling bang phuong phép di biét.

Phuong phép phan gidi quang hoc ¢ thé 13 phuong phap di biét, nhu
phuong phép két tinh lai phan doan, phuong phap cét bat ddi, phuong phap dong
phan phi dbi hinh, v.v..

Hop chét (1) c6 thé 1 tinh thé.

Tinh thé ctia hop chét (I) ¢ thé duoc didu ché bang su két tinh cia hop
chét (I) bang cach 4p dung phuong phép két tinh da biét.

Céc vi du vé phuong phéap két tinh bao gdm phuong phép két tinh tir dung
dich, phuong phap két tinh tir hoi nuéc, va phuwong phép két tinh tir dang ndng
chay.

Dbi véi phuong phap phan tich tinh thé thu dwoc thi phuwong phap phén
tich tinh thé bing nhiu xa bot tia X 13 phd bién. Hon nita, ddi véi phuong phép
xéc dinh huéng tinh thé, cling ¢6 thé dé cap dén phuwong phap co hoc, phuong phép
quang hoc va tuong tu.

Tinh thé ctia hop chét (I) thu duoc bang phwong phap diéu ché néu trén c6
d6 tinh khiét cao, chit luong cao, va do hut 4m thap, khéng bi bién tinh ngay ca sau
khi bao quan dudi cac diéu kién thong thuong trong thoi gian dai, va cuc ky vuot
trdi vé do on dinh. N6 cling vuot trdi vé cac dic tinh sinh hoc (nhw duoc dong hoc
(su hip thu, phan phéi, chuyén héa, bai tiét), sy biéu hién hiéu qua), va do vay cuc
ky hitu ich lam thude.

Tién duogc chét ctia hop chét (I) 13 hop chit ma duoc chuyén héa thanh hop
chét (I) bang phan tng do enzym, axit gastric, v.v. duéi diéu kién sinh Iy trong co
thé séng, tirc 13 hop chit ma duoc chuyén héa thanh hop chét (I) bang su oxy hoa,
khir, thiy phén, v.v. theo enzym; hop chit ma duoc chuyén héa thanh hop chit (I)
bang sy thuy phdn, v.v. do axit gastric, v.v. .Tién dugc chét ctia hop chét (I) c6 thé
13 hop chét thu duoc bang cach cho nhém amino trong hop chét (I) tham gia axyl
hoa, alkyl héa hoic phosphoryl ha (nhu hop chit thu duge bing cach cho nhém

amino trong hop chét (I) tham gia eicosanoyl héa, alanyl hoa, pentylaminocarbonyl
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hoéa, (5-metyl-2-ox0-1,3-dioxolen-4-yl)metoxycarbonyl hoa, tetrahydrofuranyl hoa,
pyrolidylmetyl hoa, pivaloyloxymetyl héa va tert-butyl héa, v.v.); hop chat thu
duoc bang cach cho nhém hydroxy trong hop chat (I) tham gia axyl héa, alkyl héa ,
phosphoryl héa hoic bo héa [nhur hop chét thu dugc bang cach cho nhém hydroxy
trong hop chét (I) tham gia axetyl hoa, palmitoyl héa, propanoyl héa, pivaloyl hoa,
suxinyl héa, fumaryl hoa, alanyl héa, dimetylaminometylcarbonyl hoa, v.v.]; hop
chit thu duoc bing cach cho nhém carboxyl trong hop chét (I) tham gia este hoa
hodc amit héa [nhu hop chit thu duoc bing cach cho nhém carboxyl trong hop
chit (I) tham gia etyl este hoa, phenyl este hoa, carboxymetyl este hoa,
dimetylaminometyl este hda, pivaloyloxymetyl este hoa, etoxycarbonyloxyetyl este
hoéa, phtalidyl este hoda, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl este hoa,
xyclohexyloxycarbonyletyl este héa va metylamit héa, v.v.] va twong tu. Bat ky
mdt trong cac hop chét nay c6 thé dugc didu ché tir hop chét (I) bang phuong phap
da biét.

Tién duoc chét ctia hop chét (I) cling c6 thé 1 hop chit ma dugc chuyén
héa thanh hop chat (I) dudi cac diéu kién sinh 1y, nhu céc loai duoc mo ta trong tai
liéu “Development of Pharmaceutical Product”, Vol. 7, Design of Molecules, trang
163-198, do HIROKAWA SHOTEN (1990) xuét ban.

Hop chit (I) c6 thé 1a bat ky mét trong sb hydrat, phi hydrat, solvat va phi
solvat.

Hop chét (I) ciing bao gdm hop chét duge dén nhin dong vi (nhu °H, C,
g, 12, v.v.) va tuong tu.

Hop chét (I) ciing bao gdbm dang chuyén hoéa doteri trong d6 'H duoc
chuyén héa thanh *H(D).

Hop chét (I) ciing bao gdm chét hd bién.

Hop chét (I) c¢6 thé 13 dong tinh thé hoic mudi ddng tinh thé dugc dung.
Trong ban md ta nay, dong tinh thé hodic mubi dong tinh thé 1 chét dang tinh thé
bao g@)m hai hodc nhiéu chét cu thé ma 14 céc chit rén & nhiét do trong phong, mdi
loai c6 cac dic tinh vat Iy khac nhau (nhu cdu tric, diém chay, nhiét néng chay, do
hat 4m, d6 tan, d6 6n dinh, v.v.). Pdng tinh thé va mubi ddng tinh thé c6 thé duge
diéu ché bang phudng phap két tinh ddng tinh thé da biét.

Hop chét (I) cling c6 thé duge st dung lam chat danh dau PET.

Hop chét theo sang ché c¢6 hoat tinh 1am giam protein 4 1ién két retinol vuot
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trdi. Hop chét theo sang ché ciing ¢6 hoat tinh trc ché lién két protein 4 lién két
retinol vuot troi (hoat tinh tc ché lién két protein 4-TTR (transthyretin) lién két

retinol).

Vi vay, hop chit theo sang ché hitu ich 1am thubc an toan dua trén cac hoat
tinh nay. Vi du, thudc theo sang ché chita hop chét theo sang ché ¢6 thé dugc st
dung 1am thudc phong ngira hodc didu tri cic bénh lién quan dén protein 4 lién két
retinol & dong vét ¢6 vii (nhu chudt nhét, chudt, chudt dong, thd, meo, ché, bo, cin,
khi, nguoi, v.v.).

Neéu dugc st dung trong ban mo ta nay thi viéc di€u tri con bao gdm viéc

ngan sy tién trién cua bénh hodc tinh trang bénh.

Cu thé 13, hop chét theo sang ché c6 thé duoc st dung lam thube phong
nglra hodc diéu tri bénh hodc tinh trang bénh do trung gian 1a sy gia ting RBP4
hodc retinol do RBP4 cung cép, vi du nhu bénh thoai héa diém vang (nhu bénh
thoéi hod khé diém vang do tudi gia (teo hodc khong thuéc mach méu), bénh thoai
hod diém vang tiét dich do tudi gid (u6t hodc tao mach méi)), teo di tri va/hodc
bién tinh cta co quan nhén kich thich 4nh sang, loan dudng ddm tréng giac mac va
loan du6ng vong mac, bénh vong mac (nhu bénh vong mac do dai thdo duong,
bénh vdng mac do sinh non), viém vdng mac sdc td, tic tinh mach vong mac, tic
dong mach v8ng mac, bénh tang nhan ap, hodc bénh Stargardt (bénh Stargardt).

Hop chét theo sang ché con duoc st dung 1am thudc dé phong ngira hoic
diéu tri bénh béo phi, mau nhim m& (nhu ting triglixerit huyét, ting cholesterol
huyét, cholesterol LDL cao, cholesterol HDL thip, ting dudng huyét sau an), ting
huyét 4p, suy tim, cac bién chimg dai thdo dudng [nhu bénh than kinh, bénh than,
bénh vong mac, bénh co tim do dai thdo duong, bénh duc thiy tinh thé, bénh mao
mach, thiéu xuong, hon mé dai thado dudong tang néng dd osmol, nhiém trung (nhu
nhiém tring duong ho hép, nhidm tring éng tiét nidu, nhiém tring dudng rudt-da
day, nhiém tring da mé mém, nhiém tring chi dudi), hoai tir do dai thio dudng,
chimg kho miéng, chiing gianh luc, rdi loan mach mau ndo, r6i loan tudn hoan mau
ngoai vi], hoi ching chuyén hoa, teo co ngudi gia va tuong tu.

Hop chét theo sang ché con duogc sit dung 1am thude dé phong ngira hoic
diéu tri, vi du nhu ching lodng xuong, chimg suy mon (nhu chimg suy mon do ung
thu, chiing suy mon do lao, chimg suy mon do déi thdo dudng, chimg suy mon do
bénh v& mau, chimg suy mon do bénh ndi tiét, chimg suy mon do nhiém tring
hodc chimg suy mon gy ra bdi hdi chimg suy giam mién dich mac phai), gan
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nhiém m&, hoi ching buéng trung da nang, bénh than (nhu bénh than dai thao
duong, viém than tiéu cau, xo cung tiéu cAu than, hoi chimg hu than, xo cliimg than
do cao huyét ap, rbi loan than giai doan cudi), bénh loan dudng co, nhdi méu co
tim, dau thét nguc, rdi loan mach mau ndo (nhu nhdi mau nio, ngdp mau ndo),
bénh Alzheimer, bénh Parkinson, lo du, chimng mat tri, hoi ching khang insulin, hoi
chimg X, ting insulin huyét, rdi loan nhan thirc trong ting insulin huyét, u (nhu
bénh bach cau, ung thu vu, ung thu tuyén tién liét, ung thu da), hdi chung rudt kich
thich, tiéu chay cép tinh hodc man tinh, bénh viém (nhu viém khép dang thép man
tinh, viém d6t sbng dang thip, thoai héa khdp, chimg dau lung, bénh thdng phong,
viém héau phiu hodc sau chin thuong, sung tiy, chimg dau day than kinh, viém
hong thanh quan, viém bang quang, bénh viém gan (bao gdm bénh gan nhiém mé
khong do ruou), viém phdi, viém tuy, viém rudt, viém loét dai trang (bao gdm
viém rudt két), viém loét dai trang, t6n thuong niém mac da day (bao gbém ton
thuwong niém mac da day do thudc an than giy ra)), ton thuong niém mac rudt non,
chimg kém hép thu, réi loan chtrc ning tinh hoan, hdi chimg béo phi ndi tang, va

teo co.

Hop chét theo sang ché ciing c6 thé dugc sir dung 1am thube dé lam giam
mutrc do huyét thanh retinol, huyét thanh RBP (protein lién két retinol) va/hodc
huyét thanh TTR (transthyretin) va con duoc str dung lam, vi du nhu thube phong
nglra hogc diéu tri chiing giam protein huyét (mtc d6 huyét thanh retinol vuot qué).

Hop chét theo sang ché con ¢ thé duge ding cho viée du phong bac hai
hodc phong ngtra su tién trién cia cac bénh néu trén (nhu cac hién tuong tim mach
nhur nhdi mau co tim va tuong ty).

Hop chét theo sang ché c6 thé duoc sir dung truc tiép 1am thude theo sang
ché, hodc 1am duoc phdm duoc tao thanh bang cach tron v6i chét mang duoc ly
dung bang phuong phép da biét ma thuong duoc ding lam phuong phép didu ché
dugc pham.

Thubc theo séng ché ¢ thé duoc dung an toan qua dudng miéng hoic
ngodi dudng tidu héa & dong vat c6 vii (nhu ngudi, khi, bo, ngua, lon, chudt nhit,
chuot, chudt dé)ng, thd, méo, ché, ciru, dé, v.v.).

Déi vé6i thude chira hop chét theo sang ché, hop chét theo sang ché ¢ thé
dugc st dung riéng hodc & dang dugc phém duoc trdn véi cac chit mang duoc
dung, theo phuong phap da biét nhu phuong phap diéu ché dugc phim (nhu céc
phuong phép duge md ta trong duoc dién thu Nhat Ban, v.v.). Thube chiza hop
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chét theo sang ché c6 thé duoc dung an toan ¢ dang, vi du nhu vién nén (bao gém
vién nén boc dudng,vién nén bao phim, vién nén ngdm dudi ludi, vién nén gy rd
qua dudng miéng, vién ngdm va tuong tu), vién tron, bdt, hat, vién nang (bao gbm
vién nang mém, Vi nang), vién ngdm dep, xiro, chét long, nhil tuong, hon dich, ché
phim kiém soat kéo dai (nhu ché pham giai phong truc tiép, ché phim gii phéng
kéo dai, vi nang giai phong kéo dai), sol khi, mang (nhu mang gay rd qua dudng
miéng, mang dinh vao niém mac miéng), thudc tiém (nhu thude tiém dudi da,
thudc tiém qua tinh mach, thubc tiém trong co, thudc tiém trong bung), thube
truyén nhé giot, ché phim loai hip phu qua da, kem, thubc md, thude xirc, ché
phédm dinh, thudc dan (nhu thudc dan ding qua truc trang, thuc dan ding qua 4m
dao), vién nhé, ché pham ding qua mii, ché pham dung qua phdi (xong hit), thude
nho mét va tuong tu, diung qua duong miéng hoic ngoai dudng tiéu héa (nhu ding
qua tinh mach, trong co, dudi da, trong co quan, trong mfii, trong da, truyén, trong
ndo, trong tryc trang, trong &m dao, trong bung va trong khéi u, ding & ving lan

cén khoi u, va dung ¢ vung thuong ton).

Ham luong cu thé ctia hop chét theo sang ché trong thudc theo sang ché 1a
khoang tir 0,01% trong luong dén khoang 100% trong lugng clia toan bo thudc.

Trong khi liéu dung ctia hop chét theo sang ché thay d6i phu thudc vao déi
tuong dung, duong dung, bénh dich, triéu chimg va tuong tu, lidu ding don thuong
14 khodng tir 0,01 dén 100mg/kg trong lugng co thé, t6t hon 14 tir 0,05 dén 30
mg/kg trong luong co thé, t&t hon 13 tir 0,1 dén 10 mg/kg trong lugng co thé, dé
dung qua duong miéng cho nguoi trudng thanh méc bénh thoéi hoa diém vang, va

liéu ding duoc sir dung theo cich mong muén 13 tir 1 dén 3 1an mdi ngay.

D4i v6i chét mang duoc Iy dung néu trén ma c6 thé dugc ding dé san xuét
thudc theo sang ché, cac chit mang hitu co hogc vo co thudng duoc sir dung 1am
vat liéu diéu ché c6 thé dugc dé cap. Vi du, ta duoc, chét boi tron, chét lién két va
chit gay ra dung cho céc ché phdm rén; dung méi, cac chat hoa tan, chit tao hén
dich, chét ding truong, va chit dém va chit lam diu ding cho cac ché pham long
c6 thé duoc dé cap. Néu cin, cac phu gia théng thudong nhu chit bao quan, chét
chéng oxy hoa, chét tao mau, chét tao ngot, chét hép thu, chét lam w6t va tuong tu
c6 thé duoc stir dung mét cach thich hop theo lwong thich hop.

Pbi véi ta duge ¢ thé dé cap dén vi du nhu lactoza, sucroza, D-manitol,
tinh bdt, tinh bot ngd, xenluloza tinh thé, axit silixic khan nhe.

Doi va6i chat béi tron, c¢6 thé dé cap dén vi du nhu magie stearat, canxi
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stearat, d4 talc, silica dang keo.

D6i voi chat lién két, c6 thé d& cap dén vi du nhu xenluloza tinh thé,
sucroza, D-manitol, dextrin, hydroxypropylxenluloza,
hydroxypropylmetylxenluloza, polyvinylpyrolidon, tinh bdt, sacaroza, gelatin,

metylxenluloza, carboxymetylxenluloza natri.
D6 v6i chit gdy i, c6 thE d& cap dén vi du nhu tinh bot,
carboxymetylxenluloza, carboxymetylxenluloza canxi, tinh bdt carboxymetyl natri,

L-hydroxypropylxenluloza.

Doi voi dung moi, vi du co thé dé cdp dén nudc dung dé tiém, ruou,

propylen glycol, macrogol, dau vimng, dau ngd, dau oliu.

Dbi v6i chét hoa tan, vi du ¢ thé dé cap dén polyetylen glycol, propylen
glycol, D-manitol, benzyl benzoat, etanol, trisaminometan, cholesterol,

trietanolamin, natri cacbonat, natri xitrat.

D&i v6i chét tao hdn dich, c6 thé dé cap dén vi du nhu chit hoat dong bé
mat nhu stearyltrietanolamin, natri lauryl sulfat, lauryl aminopropionat, lexithin,
benzalkoni clorua, benzethoni clorua, glyxerol monostearat va tuong tu; polyme ua
nudc nhu rugu polyvinyl, polyvinylpyrolidon, carboxymetylxenluloza natri,
metylxenluloza, hydroxymetylxenluloza, hydroxyetylxenluloza,

hydroxypropylxenluloza va tuwong tu.

Pbi voi chét déng truong, ¢ thé dé cap dén vi du nhu glucoza, D-sorbitol,
natri clorua, glyxerin, D-manitol.

Déi vai chit dém, co thé @& cap dén vi du nhu phosphat, axetat, cacbonat,
xitrat va tuong tu.

D6i vé6i chét 1am diu, c6 thé dé cap dén vi du nhu ruou benzylic.

D6i véi chat bao quan, co thé d& cap dén vi du nhu paraoxybenzoat,
clobutanol, rugu benzylic, rugu phenyletyl, axit dehydroaxetic, axit sorbic.

P6i v6i chit chéng oxy hoa, c6 thé dé cap dén vi du nhu sulfit, axit
ascorbic, a-tocopherol.

Dbi v6i chit tao mau, c6 thé dé cap dén vi du nhu chét tao mau héc in n
duoc tan trong nudc (nhu cac chat tao mau thuc phdm nhw mau dé thuc phim s6 2
va 3, mau vang thuc phim sb 4 va 5, mau xanh thuc phdm s6 1 va 2 va tuong tu),

chat tao mau do6 tia khong tan (nhu muéi nhém cua chat tao mau hac in an duoc tan
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trong nudc néu trén va tuong tu), cdc chat tao mau ty nhién (nhu B-caroten,
clorophil, sit oxit do v.v.).

bo6i véi chat tao ngot, co thé dé cdp dén vi du sacarin natri, dikali

glyxyrizinat, aspartam, stevia.

DPbi v6i chit hép thu, c6 thé ké dén tinh bot Xép, canxi silicat (nhén hiéu:
Florite RE), magie aluminometasilicat (nhan hiéu: Neusilin), axit silixic khan nhe
(nhan hiéu: Sylysia).

Péi voi chét lam udt, c6 thé ké dén propylen glycol monostearat, sorbitan
monooleat, dietylen glycol monolaurat, polyoxyetylen lauryl ete.

Néu hop chit theo sang ché duogc sit dung lam thudc mé thi né duogc bao
ché bing cach tron hop chit theo sang ché véi thubc m& thong thuong & ndng do
khoang tir 0,001 dén 3% (trong luong/trong luong), tot hon 1a khoang tir 0,01 dén
1% (trong luong/ trong luong). Viéc bao ché thubc m& tét hon 12 bao gém budc
nghién thanh bét hop chét theo sang ché hodc budc khir tring ché phdm. Thudc m&
duoc str dung tir 1 dén 4 13n mdi ngay theo tinh trang ciia ngudi bénh.

Do6i véi chat nén thuoe md, co6 thé dé cap dén mo long clru dugc tinh ché,
vazolin trang, macrogol, Plastibase, parafin long.

Véi muc dich ting cuong hoat tinh cta hop chét theo sang ché hodc lam
giam liéu ding hop chét va tuong tw, hop chét ¢6 thé duoc ding két hop véi céc
thubc nhu thube didu tri dai thio duong, thubc diéu tri cac bién chimg dai thdo
dudng, thube diéu tri mau nhidm md, chit chéng tang huyét &p, chét chéng béo phi,
chit loi tidu, thudc diéu tri bénh thoai héa diém vang, chét chéng oxy hoa, chit
cam Ung oxit nitric, chit Gc ché men tiéu hiy cAu trGc nén (matrix
metalloproteinaza- MMPs), chét chéng su hinh thanh mach, héa tri liéu, mién dich
tri liu, thudc chdng huyét khéi, thube diéu tri ching lodng xuwong, thudc chéng
mét tri, thube cai thién rdi loan cuong duong, thudc diéu tri chimg mét kiém so4t
tiét niéu, tiéu thuong xuyén, thudc didu tri chimg khé dai va tuong tu (sau day
duoc goi tat thude két hop). Cac thubc dong phat ndy 6 thé 1a cic hop chét phan tir
thap, hodc protein phan tir cao, polypeptit, khang thé, vacxin hoic tuong tu.

Thoi gian sir dung hop chét theo sang ché va thoi gian st dung thude két
hop khéng bi giéi han, va ching c6 thé dugce ding ddng thoi hodc dan xen & dbi
tuong dung.

Dang str dung khong bi gidi han cu thé, va hop chét theo sang ché va thudc
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ddng phat chi cAn duge két hop. Céc vi du vé cach thirc sit dung nhu vy bao gdm

nhu sau:

(1) st dung ché phim don 1¢ thu duoc bing cach xir ly ddng thoi hop chat theo
sang ché va thude két hop,

(2) st dung ddng thoi hai loai ché phdm chira hop chét theo sang ché va thube két
hop theo ciing mét dudng ding, ma dugc bio ché riéng biét,

(3) st dung hai loai ché phdm chira hop chét theo sang ché va thudc két hop, ma
duoc bao ché mot cach riéng biét, theo cliing mot duong dung theo cach thirc dan

xXen,

(4) str dung ddng thoi hai loai ché phdm chira hop chit theo sang ché va thube két
hop, ma duoc bao ché riéng biét, theo cac dudng ding khac nhau,

(5) st dung hai loai ché phdm chtra hop chét theo sang ché va thube két hop, ma
duoc bao ché riéng biét, theo cac dudng dung khac nhau theo cach thirc dan xen
(nhu st dung theo trinh ty hop chét theo sang ché va thude két hop, hoic theo trinh
tur nguoc lai).

Liéu ding thude két hop c¢6 thé duoc x4c dinh mét cach thich hop bang lidu
ding duoc st dung trong 14m sang theo tiéu chudn. Ngoai ra, ty 18 trén hop chét
theo sang ché va thube két hop co thé dugc xac dinh mét cach thich hop theo dbi
tuong dung, dudng ding, bénh dich, triéu ching, cach két hop va tuong tu. Vi du,
néu ddi trong ding 13 ngudi thi 0,01 dén 100 phan trong luong cua thude két hop
c6 thé duoc str dung cho mdi 1 phan trong lugng ctia hop chét theo sang ché.

Hop chét co6 thé duoc dung két hop véi cach thirc tao ra cho ngudi bénh
hidu qua bd sung hodc dong vén, vi du nhu sir dung phuong phap huyét luu bién
hoc ngoai co thé, sir dung kinh vién vong thu gon cy ghép duoc, ngung két quang
hoc laze ctia chit ldng cin mau vang (drusen), liéu phép kich thich vi mé va tuong
tu.

Céac vi du vé “thubc diéu tri bénh dai thao duong” néu trén bao gém cac
ché phim insulin (nhu cac ché phdm insulin dong vat duoc chiét tir tuyén tuy cua
bo hoic lon; cac ché pham insulin ngudi dugc tong hop vé& mit di truyén hoc sir
dung khuan Escherichia coli hodc nAm men; kém insulin; protamin kém insulin;
phan doan hozc din xuét cta insulin (nhu INS-1), ché phim insulin ding qua
dudng miéng), cic chit 1am nhay insulin (nhu pioglitazon hosic mudi cia nd (t6t

hon 1a hydroclorua), rosiglitazon hoic mubi ciia né (t5t hon 1a maleat),
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Netoglitazone (MCC-555), Rivoglitazone (CS-011), FK-614, hop chét dugc mé ta
trong cong bd don quéc té s6 WO 01/38325, Tesaglitazar (AZ-242), Ragaglitazar
(NN-622),  Muraglitazar  (BMS-298585), Edaglitazone = (BM-13-1258),
Metaglidasen (MBX-102), Naveglitazar (LY-519818), MX-6054, 1LY-510929,
AMG131 (T-131) hozic mudi cta nd, THR-0921), cac chat (rc ché a-glucosidaza
(nhu vogliboza, acarboza, miglitol, emiglitat), biguanit (nhu phenformin,
metformin, buformin hosc mubi ctia né (nhu hydroclorua, fumarat, suxinat)), cac
chét kich thich bai tiét insulin [sulfonylure (nhu tolbutamit, glibenclamit, gliclazit,
chlorpropamit, tolazamit, axetohexamit, glyclopyramit, glimepirit, glipizit,
glybuzol), repaglinit, nateglinit, mitiglinit hoiic mudi canxi hydrat ctia ching], cc
chit wc ché dipeptidyl peptidaza IV (nhu Vildagliptin (LAF237), P32/98,
Sitagliptin (MK-431), alogliptin, Trelagliptin, P93/01, PT-100, Saxagliptin (BMS-
477118), BI1356, GRC8200, MP-513, PF-00734200, PHX1149, SK-0403, ALS2-
0426, T-6666, TS-021, KRP-104), c4c chit cha van B3 (nhu AJ-9677), chit chu
van GPR40, cac chét chu vén thu thé GLP-1 [nhu GLP-1, chit GLP-1MR, NN-
2211, AC-2993 (exendin-4)), BIM-51077, Aib(8,35)hGLP-1(7,37)NH2, CIC-
1131], chét chi van amylin (nhu pramlintit), cic chit ¢c ché phosphotyrosin
phosphataza (nhu natri vanadat), cac chét (rc ché sy tin tao glucoza (nhu céc chét
tic ché glucogen phosphorylaza, cac chat e ché glucoza-6-phosphataza, cac chit
dbi khang glucagon), cac chét (e ché SGLUT (chét ddng van chuyén natri-
glucoza) (nhu T-1095, dapagliflozin, remogliflozin), cic chat Gc ché 11pB-
hydroxysteroit dehydroaza (nhu BVT-3498), adiponectin hoéc chit chi van cta no,
céc chét e ché IKK (nhu AS-2868), thudc cai thién tinh trang khang leptin, cac
chét chi van thu thé somatostatin (nhu cac hop chét duoc mé ta trong cac cong bd
don qudc té s6 WO 01/25228, WO 03/42204, WO 98/44921, WO 98/45285, WO
99/22735 v.v.), cac chat hoat héa glucokinaza (nhu Ro-28-1675), va chit Gc ché
ACC2 (axetyl-CoA carboxylaza 2).

Céc vi du v& “thude diéu tri cac bién chimg déi thdo dudng” bao gdm céc
chit rc ché andoza reductaza (nhu Tolrestat, Epalrestat, zenarestat, Zopolrestat,
minalrestat, Fidarestat, CT-112, ranirestat (AS-3201)), cac yéu t6 dinh dudng than
kinh va cac thudc gia ting yéu t6 nay (nhu NGF, NT-3, BDNF, cé4c chit hoat hoa
su san sinh-bai tiét neurotrophin duoc mé ta trong coéng bd don qubc t& sb
WO01/14372 (nhu 4-(4-clophenyl)-2-(2-metyl-1-imidazolyl)-5-[3-(2-
metylphenoxy)propyl]oxazol)), cac chét e ché PKC (nhu ruboxistaurin mesylat),
cac chét tc ché AGE (nhu ALT946, pimagedin, N-phenaxylthiazoli bromua
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(ALT766), EXO-226, Pyridorin, Pyridoxamin), cac chét khir oxy hoat tinh (nhu
axit thioctic), cac chét gy gifin mach ndo (nhu tiapurit, mexiletin), cac chét dbi
khang thu thé somatostatin (BIM23190), va cic chit tc kinaza-1 diéu chinh tin
hiéu co ché gy chét té bao theo chuong trinh (ASK-1).

Céac vi du vé “thudc didu tri mau nhiém md” bao gdm céc hop chét statin
nhu céc chit te ché tdng hop cholesterol (nhu cerivastatin, pravastatin, simvastatin,
lovastatin, rosuvastatin, atorvastatin, fluvastatin, pitavastatin hodc mubi cua chung
(nhu mudi natri, v.v.) v.v.), cac chét trc ché squalen synthetaza hogc cac hop chét
fibrat v6i hoat tinh triglyxerit thip (nhu bezafibrat, clofibrat, simfibrat, clinofibrat,
v.v.), cac chét tic ché hép thu cholesterol (nhur zetia), nhya trao ddi anion (nhu
cholestyramin), probucol, thudc nicotinic (nhw nicomol, niceritrol), phytosterol
(nhu soysterol, y-oryzanol)), cic ché pham dau c4 (nhu EPA, DHA, omacor), chét
cht vin PPAR a, chét chi vAn PPAR 1, chét chu van PPAR §, chét chu van LXR,
chdt déi khéng FXR, chét chi vAn FXR, chét trc ché DGAT, chit tic ché MGAT,
chit trc ché MTP (nhu lomitapit), va cac thudc axit nucleic chira ApoB dbi ma
(nhu mipomersen) hodc oligonucleotit PCSK9 siRNA d6i ma.

Céc vi du v& thubc chdng ting huyét ap bao gdm cac chét tic ché enzym
chuyén hoa thanh angiotensin (nhu captopril, enalapril, delapril va tuong ty), cac
chét d6i khéang angiotensin II (nhu candesartan cilexetil, candesartan, azilsartan,
azilsartan medoxomil, losartan, losartan kali, eprosartan, valsartan, telmisartan,
irbesartan, tasosartan, olmesartan, olmesartan medoxomil v.v.), chat dbi khang
canxi (nhu manidipin, nifedipin, amlodipin, efonidipin, nicardipin v.v.), chét chen
B (nhu propranolol, nadolol, timolol, nipradilol, bunitrolol, indenolol, Penbutolol,
carteolol, carvedilol, pindolol, acebutolol, atenolol, bisoprolol, metoprolol,
labetalol, amosulalol, arotinolol v.v.), va clonidin.

Céc vi du vé& “thudc chéng béo phi” bao gém cac chét (rc ché hdp thu
monoamin (nhu phentermin, sibutramin, mazindol, fluoxetin, tesofensin), cac chét
d6i khang thu thé serotonin 2C (nhu lorcaserin), cac chit dbi khang thu thé
serotonin 6, thu thé histamin H3, chit diéu bién GABA (nhu topiramat), cc chét
ddi khéng neuropeptit Y (nhu velneperit), cac chat d6i khang thu thé cannabinoid
(nhu rimonabant, taranabant), cac chét dbi khang ghrelin, cac chét ddi khang thu
thé ghrelin, cac chat e ché enzym ghrelin axyl hoa, cac chat dbi khang thu thé
opioit (nhu GSK-1521498), cac chét dbi khéang thu thé orexin, cac chét chi van thu
thé melanocortin 4, cic chit tc ché 11p-hydroxysteroit dehydroaza (nhu AZD-
4017), céc chét e ché lipaza tuyén tuy (nhur orlistat, cetilistat), cac chat chi van B3
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(nhu N-5984), cac chét trc ché diaxylglyxerol axyltransferaza 1 (DGAT1), cac chit
trc ché axetylCoA carboxylaza (ACC), céc chét tic ché stearat CoA desaturaza, cac
chit tic ché protein van chuyén triglyxerit vi lap thé (nhu R-256918), céc chit tic
ché ddng van chuyén Na-glucoza (nhur INJ-28431754, remogliflozin), cac chat tic
ché NF« (nhu HE-3286), cac chat chi van PPAR (nhu GET-505, DRF-11605), cac
chét trc ché phosphotyrosin phosphataza (nhu natri vanadat, Trodusquemin), cac
chit cht vAn GPR119 (nhu PSN-821), cic chét hoat héa glucokinaza (nhuw AZD-
1656), leptin, cac dan xudt leptin (nhu metreleptin), CNTF (yéu té dinh dudng té
bao than kinh & thé mi), BDNF (yéu t6 dinh dudng than kinh c6 ngudn gbc tir nio),
céc chét chi van cholexystokinin, cac ché phdm peptit-1 tuong tu glucagon (GLP-
1) (nhu céac ché phém GLP-1 dong vat duoc chiét tir tuyén tuy cua bo hoac lgn; cac
ché phdm duoc tong hop tir gen ngudi st dung khudn Escherichia coli hoic ndm
men; cac phan doan hodc dan xuat cia GLP-1 (nhu exenatide, liraglutide)), cac ché
phdm amylin (nhu pramlintide, AC-2307), c4c chét chu vin neuropeptit Y (nhu
PYY3-36, cac din xuét cia PYY3-36, obineptit, TM-30339, TM-30335), c4c ché
pham oxyntomodulin: cic ché pham FGF21 (nhu cac ché pham FGF21 dong vat
duoc chiét tir tuyén tuy ctia bd hodc lon; cac ché phdm FGF21 duoc téng hop tir
gen nguoi st dung khuan Escherichia coli hodc ndm men; cac phan doan hodc dan
xuét cia FGF21), va cac chat gdy chan an (nhu P-57).

Céc vi du vé& “chét loi tiéu” bao gdm cic din xuit xantin (nhu natri
salixylat va theobromin, canxi salixylat va theobrom), céc ché phdm thiazit (nhu
ethiazit, xyclopenthiazit, triclomethiazit, hydroclothiazit, hydroflumethiazit,
benzylhydroclothiazit, penflutizit, polySthiazit, metyclothiazit), cdc ché phim
antialdosteron (nhu spironolacton, eplerenon, triamteren), cac chét Gc ché cacbonat
dehydrataza (nhu axetazolamit), cdc ché phdm clobenzensulfonamit (nhu
chlortalidone, mefruside, indapamit), azosemide, isosorbide, axit etacrynic,

piretanide, bumetanide, va furosemide.

Céc vi du vé thube diéu tri bénh thoai hoa diém vang bao gém fenretinide
(4-hydroxy(phenyl)retinamit), hop chat dugc mé ta trong cong bd don quic té sb
WO 2009/042444 , phospholipit dién tich am, chat khoang cu thé (nhu chit khoang
chira ddng nhu dong oxit va tuong ty, va chit khoang chira kém nhu kém oxit va
tuong tu, hop chét chira selen).

Céc vi du vé chat chdng oxy héa bao gdm vitamin C, vitamin E, p-caroten
va carotenoit khac, coenzym Q, 4-hydroxy-2,2,6,6-tetrametylpiperidin-N-oxyl (con
dugc goi 1a Tempol), lutein, hydroxytoluen butyl hoa, resveratrol, chat twong tir
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trolox (PNU-83836-E), va dich chiét ciy viét quat.

Céc vi du vé chat cam tmg oxit nitric bao gdm L-arginin, L-homoarginin va
N-hydroxy-L-arginin (nhu L-arginin nitro hoa , L-arginin nitrosyl héa, N-hydroxy-
L-arginin nitro hda, N-hydroxy-L-arginin nitrosyl hda, L-homoarginin nitro hoa, L-
homoarginin nitrosyl héa), chit tién L-arginin va/hodic mudi duoc 1y dung cua
ching (nhu xitrulin, ornithin, glutamin, lysin), polypeptit chtra it nhit mot trong
céc axit amin néu trén, chit tc ché enzym arginaza (nhu N-hydroxy-L-arginin va
axit 2(S)-amino-6-bohexanoic), va chit nén ding cho nitric oxit hodc dan xuét gan

tuong tu cua chung.

Céc vi du vé chat Gc ché men tiéu hily cAu triic nén (MMPs) bao gbém céc
chit rc ché mé clia metalloproteinaza (TIMPs) (nhu TIMP-1, TIMP-2, TIMP-3,
TIMP-4), a2-macroglobulin, tetraxyclin (nhu tetraxyclin, minoxyclin, doxyxyclin),
hydroxamat (nhu batimastat, MARIMISTAT, TROCADE), chét chelat héa (nhu
EDTA, xystein, axetylxystein, D-penixilamin, mudi vang), phan doan MMP tdng
hop, suxinylmercaptopurin, phosphoramidat, va axit hydroxamic (axit
hydroxaminic).

Céc vi du vé chéat khang sy hinh thanh mach hogc chit khang VEGF bao
gdm Rhufab V2 (Lucentis), tryptophanyl-tRNA synthetaza (TrpRS), Eye 001
(aptame pegyl hoa khang VERG), squalamin, Retaane 15mg (anecortave axetat
dung cho san phém duoc tao hdn dich sén; Alcon, Inc.), tién dugc chét
Combretastain A4 (CA4P), Macugen, Mifeprex (mifepristone-ru486), sub-tenon
triamxinolon axetonit, triamxinolon axetonit tinh thé intravitreal, prinomastat
(AG3340), fluoxinolon axetonit (bao gdm mé ciy fluoxinolon trong mét), chét trc
ché VEGFR, va chét giit VEGF.

Céc vi du vé& chit héa hoc tri liu bao gdm cac chit alkyl héa (nhu
xyclophosphamit, ifosfamit), cac chit d6i khang sy chuyén héa (nhu methotrexat,
5-flouraxil va dén xu4t cua nd), chit khang sinh khang khéi u (nhw mitomyxin,
Adriamycin, v.v.), cic chét khang khéi u ¢6 ngudn gde tir thue vat (nhu vincristine,
vindesine, Taxol), cisplatin, carboplatin, etoposide va twong tr. Trong sb nay, t6t
hon 14 Furtulon hodc NeoFurtulon, ma 1& céc dan xuit 5-flouraxil, va tuong tu.

Céc vi du vé “chét mién dich tri liéu” néu trén bao gém cac thanh phﬁn vi
sinh vat hodc vi khuin (nhu céc dan XUt muramyl dipeptit, Picibanil, v.v.),
polysacarit ¢6 hoat tinh mién dich tiém tang (nhw lentinan, schizophyllan, krestin,
etc.), xytokin thu duge bang cong nghé gen (nhur interferon, interleukin (IL), v.v.),
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céc yéu t6 kich thich quin thé (nhu yéu t§ kich thich quin thé bach ciu hat,
erythropoietin, v.v.) va tuong tu, véi su uu tién cho cac interleukin nhu IL-1, IL-2,
IL-12 va tuong tu.

Céc vi du vé thubc chdng huyét khdi bao gdm heparin (nhu heparin natri,
heparin canxi, dalteparin natri), warfarin (nhu warfarin kali), thubc khang thrombin
(nhu aragatroban, dabigatran), thudc tan huyét cuc (nhu urokinaza), tisokinaza,
alteplaza, nateplaza, monteplaza, pamiteplaza), chét tc ché sy két tu tiéu cau (nhu
ticlopidin hydroclorua, cilostazol), etyl icosapentat, beraprost natri, sarpogrelat
hydroclorua, prasugrel, E5555, SHC530348), chat trc ché FXa (nhu 1-(1-{(2S)-3-
[(6-clonaphtalen-2-yl)sulfonyl]-2-hydroxypropanoyl } piperidin-4-
yDtetrahydropyrimidin-2(1H)-on, rivaroxaban, apixaban, DU-156, YM150).

Céac vi du vé “thuoc di€u tri ching lodng xuong” bao gdm alfacalcidol,
calcitriol, elcaltonin, calcitonin salmon, estriol, ipriflavon, pamidronat dinatri,

alendronat natri hydrat, va incadronat dinatri.

Céc vi du vé “thudc chong mat tri” bao gdm tacrin, donepezil, rivastigmin,

va galanthamin.

Céc vi du ve thudce cai thién rdi loan cuong duong bao gdbm apomorphin,

sildenafil xitrat.

Céc vi du ve thude di€u tri chung son tiéu cap ky hoac ching dai rat bao

gbm flavoxat hydroclorua, oxybutynin hydroclorua, propiverin hydroclorua.

Céc vi du vé thubc didu tri chimg khé dai bao gdm céc chat e ché
axetylcholin esteraza (nhu distigmin).

Ngoai ra, cac vi du vé& thudc két hop bao gdbm céc thudc ¢ hoat tinh cai
thién chtimg suy mon dugce tao ra trong mau dong vat va céc trang thai 1am sang,
nhu cic chat tre ché xyclooxygenaza (nhu indomethaxin), cac dan xuét progesteron
(nhu megestrol axetat), glucosteroid (nhu dexamethason), cac chit metoclopramit,
céc chit tetrahydrocannabinol, céc chat cai thién sy chuyén héa chit béo (nhur axit
eicosapentanoic), cic hoocmon ting trudng, IGF-1, hodc cac khéng thé ddi véi yéu
t6 gay ra chimg suy mon nhu TNF-o, LIF, IL-6, oncostatin M.

Hon nita, cac vi du vé thudc két hop bao gém céc thude cai thién su phuc
hoi day than kinh (nhu Y-128, VX-853, prosaptit), thudc chéng suy nhuoc (nhu
desipramin, amitriptylin, imipramin), thubc chéng dong kinh (nhu lamotrigin), cc
thubc chdng lai ching loan nhip tim (nhu mexiletin), phdi tir thu thé axetylcholin
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(nhu ABT-594), chit ddi khang thu thé endothelin (nhu ABT-627), cac chat tic ché
hip thu monoamin (nhu tramadol), cac chit giam dau narcotic (nhu morphin), chét
ddi khéng thu thé GABA (nhu gabapentin), chit ddi khang thu thé a2 (nhu
clonidin), chit giam dau cuc bd (nhu capsaicin), thuéc chéng lo au (nhu
benzodiazepin), cht cht van dopamin (nhur apomorphin), midazolam, ketoconazol
va tuong tu.

Vi du thuwe hién sang ché

Sang ché dugc giai thich chi tiét sau day bang cach vién dan dén cac vi dy,
vi du thir nghiém va vi du bao ché. Tuy nhién, cac vi du nay khong lam gidi han
sang che va sang ché co6 thé dugc cai bién trong pham vi cia sang ché.

“Nhiét do trong phong” trong céac vi du sau day thuong la khoang tir 10°C
dén khoang 35°C. Ty 1& ding cho dung méi hdn hop, trir khi duoc quy dinh cu thé
khéac 1a ty 18 tron theo thé tich va % 1a % trong lwong trir khi dwoc quy dinh cu thé
khac.

Trong phép séc ky cot silica gel, chi dAn NH nghia 13 sir dung silica gel lién
két aminopropylsilan va chi dan Diol nghia 13 silica gel lién két 3-(2,3-
dihydroxypropoxy)propylsilan. Trong HPLC (phép séc ky 16ng hiéu ning cao), chi
dan C18 nghia Ia st dung silica gel lién két octadexyl. Ty 1& ctia dung moi rira giai,
trir khi duoc quy dinh cu thé khac, 13 ty 18 tron theo thé tich.

Trong céc vi du sau day, céc tur viét tét sau day duoc st dung.
mp: diém néng chay
MS: phé khéi
M: ndng d6 mol
CDCl;i: cloroform dugc doteri hoa
DMSO: dimetyl sulfoxit
DMSO-dg: dimetyl sulfoxit dugc doteri hda
"H NMR: cong hudng tir hat nhan proton
LC/MS: khéi phd ké séc ky long
ESI: ion hoa tia dién
APCI: Ton héa héa hoc tai &p suét khi quyén
DME: 1,2-dimetoxyetan
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DMA: N,N-dimetylaxetamit

HATU: 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat
HOBt: 1-hydroxybenzotriazol

THEF: tetrahydrofuran

DMF: N,N-dimetylformamit

TFA: axit trifloaxetic

LHMDS: hexametyldisilazan lithi

n-: thong thuong

s-: bac hai

t-: bac ba

"H NMR dugce do béng NMR kiéu bién ddi Fourier. Dbi véi viée phén tich,
ACD/SpecManager (nhén hi€u) va tuong tu dugc st dung. Cac dinh khong rd rang
cda cac proton ciia nhom hydroxyl, nhom amino va tuong tu khong dugc md ta.

MS duge do bang LC/MS. Béi véi phuong phap ion hoa, phuong phap ESI,
hodc phuong phap APCI duogc sir dung. Dit lidu chi dan cac hop chat dugc phat
hién. Thong thudng, cac dinh ion phan tir ((M+H]", [M-H] va twong tu) dugc quan
sat; tuy nhién, néu hop chit c6 nhém tert-butoxycarbonyl, dinh sau khi loai bo
nhém tert-butoxycarbonyl hodc nhém tert-butyl ¢ thé dwoc quan sat & dang ion
phan doan. Néu hop chét ¢6 nhém hydroxyl, dinh sau khi loai bé H,O c¢6 thé duoc
quan sat & dang ion phan doan. Trong truong hop cla mudi, dinh ion phén ti hoic
dinh ion phan doan cda dang tu do thudng duoc quan sét.

Don vi ctia ndng d6 miu (c) trong vong quay quang hoc ([o]p) 12 g/100ml.

Tri s phén tich nguyén t6 (Anal.) thé hién tri s6 do dugc (Caled) va tri s6
phat hién (Found).

Vidul
Axit ((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetic
A) tert-butyl 2-((2-clopyrimidin-5-yl)oxy)axetat

Hbn hop gdm 2-clopyrimidin-5-ol (5,7g), tert-butyl 2-bromaxetat (9,80g)
va DMF (75ml) duoc thém kali phosphat (14,83g) & nhiét do trong phong, va hon
hop nay dugc khudy & 50°C trong 2 gio. Hon hop phan tmg ndy dugc lam ngudi
béng nudc & nhiét do trong phong, va dugc chiét véi etyl axetat. Dich chiét duoc
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rira bang nudce va nude mudi bio hoa, dugc 1lam kho qua magie sulfat, va dung méi
dugc 1am bay hoi duéi 4p sudt giam. Phan cin dugc tinh ché bang phép sic ky cot
silica gel (etyl axetat/hexan) dé tao ra hop chét néu & d& muc (10,57g).

MS: [M+H]" 245,0.
B) tert-butyl 2-((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetat

Hon hop gdm tert-butyl 2-((2-clopyrimidin-5-yl)oxy)axetat (10,5g), axit
(3,5-bis(triflometyl)phenyl)boronic (16,60g), kali cacbonat (11,86g), nudc (30ml)
va DME (150ml) dugc thém tetrakis(triphenylphosphin)paladi (0) (2,479g) & nhiét
d6 trong phong, va hén hop nay duoc khudy duéi khi nito & 100°C trong 10 gid.
Hon hop phén tng nay duge pha lodng véi nude & nhiét do trong phong, va dugc
chiét véi etyl axetat. Dich chiét dugc rira bang nudce va nude mudi bio hoa, duge
lam kho qua magie sulfat, va dung moi dugc lam bay hot duéi ap sudt giam. Phan
cin dugc tinh ché bing phép séc ky cot silica gel (NH, etyl axetat/hexan) dé tao ra
hop chét néu & d& muc (7,35g).

MS: [M+H]" 423,1.
C) axit ((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetic

Tert-butyl 2-((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetat
(7,3g) dugc thém TFA (25ml) & 0°C, va hdn hop nay dugc khudy & nhiét do trong
phong trong 3 gid. Dung méi duge lam bay hoi tir hdn hgp phén tmg nay dudi 4p
sudt giam. Chét rén thu dugc dugc két tinh lai tir etyl axetat/hexan dé tao ra hop
chét néu & d& muc (5,5g).

'H NMR (300 MHz, DMSO-dg) § 5,01 (2H, s), 8,26 (1H, s), 8,76 (2H, s), 8,82 (2H,
s), 13,34 (1H, brs).

Vidu2

Axit ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)oxy)axetic

A) 6-(3,5-bis(triflometyl)phenyl)pyridin-3-ol

Hon hop gébm  6-bromopyridin-3-ol (32g), axit  (3,5-
bis(triflometyl)phenyl)boronic (61,7g), kali cacbonat (76g), nuée (100ml) va DME
(500ml) dugc thém tetrakis(triphenylphosphin)paladi (0) (8,50g) dudi khi nito &
nhiét do trong phong, va hon hop nay duoc khudy dudi khi nito & 100°C trong 10
gidr. Hon hop phan ting duoc thém axit clohydric 2N (555ml) & 0°C, va hdn hop
ndy duoc chiét voi etyl axetat. Dich chiét dugc rira bing nudc va nude mubi béo
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hoa, duogc 1am khd qua magie sulfat, va dung méi dugc lam bay hoi dudi ap suét
giam. Phan cin duoc tinh ché bang phép séc ky cot silica gel (etyl axetat/hexan) dé
tao ra hop chit néu ¢ d& muc (50g).

MS: [M+H]" 308,0.
B) tert-butyl 2-((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)oxy)axetat

Hdn hop gdm 6-(3,5-bis(triflometyl)phenyl)pyridin-3-ol (40g), tert-butyl 2-
bromaxetat (30,5g) va DMF (100ml) duoc thém kali cacbonat (36,0g) & nhiét do
trong phong, va hdn hop nay dugc khudy & nhiét do trong phong qua dém. Hon
hop phan tmg nay duoc lam ngudi bing nudc & nhiét do trong phong, va dugc
chiét véi etyl axetat. Dich chiét dugc ria béng nude va nude mudi bio hoa, dugce
lam kho qua magie sulfat, va dung méi dugc lam bay hoi dudi ap sut giam. Phan
cin dugc tinh ché bang phép sic ky cot silica gel (NH, etyl axetat/hexan) dé tao ra
hop chét néu ¢ dé muc (47,8g).

MS: [M+H]" 422,1.
C) Axit ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)oxy)axetic

HOon hop gdm tert-butyl 2-((6-(3,5-bis(triflometyl)phenyl)pyridin-3-
yl)oxy)axetat (0,999g), THF (5ml) va etanol (10ml) dugc thém dung dich nudc
natri hydroxit IN (10ml) & 0°C, va hdn hop niy duoc khudy & nhiét do trong
phong trong 1,5 gio. Hén hop phan {mg ndy dugc thém nhd giot & 0°C axit
clohydric 1N (10ml), va hdn hop ndy duoc khudy & nhiét d6 trong phong trong 1
gid. Chét rén tao thanh dugc gom béng cach loc, dugc rira biang nude, va duge lam
kho duéi &p suét giam. Chat rén thu duoc duoc hoa tan trong etanol (8,0ml)/nude
(0,9ml) & 75°C, nude (7,6ml) duge thém nhd giot & 75°C, va hdn hop nay duge
khudy & 75°C trong 0,5 gid, va hdn hop nay duoc khudy & nhiét d6 trong phong
qua dém. Chét rén thu duoc dugc gom bang cach loc, dugc rira bang etanol/nudc
(= 1/ 1) va nudc, va dugc lam khd dudi ép suat giam dé tao ra hop chét néu & dé
muc (0,7758g).

'H NMR (300 MHz, DMSO-dq) & 4,88 (2H, s), 7,55 (1H, dd, ] =9,1, 3,0 Hz), 8,11
(1H, s), 8,27 (1H, d, ] = 9,1 Hz), 8,46 (1H, d, J = 2,6 Hz), 8,68 (2H, s), 13,20 (1 H,
brs).

Vidu3
Axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propanoic
A) (E)-1-(3,5-bis(triflometyl)phenyl)-3-(dimetylamino)prop-2-en-1-on
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Hon hop gdm 1-(3,5-bis(triflometyl)phenyl)etanon (100g) va N,N-
dimetylformamit dimetyl axetal (259ml) dugc khudy & 100°C trong 2 gid. Sau khi
hoan thanh phéan tmg, hdn hop phan tmg ndy duoc 1dm mat dén nhiét do trong
phong, va dugc rét vao nudce da. Chét rén tao thanh dugc gom béng cach loc, duoc
rtra bing nudc lanh nhu d4 va ete diu mo, va duoc 1am khé dudi 4p sudt giam dé
tao ra hop chét néu & d& muc (200g).

MS: [M+H]" 312,2.
B) 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol

Hdn hop gdm (E)-1-(3,5-bis(triflometyl)phenyl)-3-(dimetylamino)prop-2-
en-1-on (100g) va axit axetic (1000ml) dugc thém hydrazin monohydrat (40,2g) &
nhiét do trong phong, va hdn hop nay dwoc khudy & 100°C trong 2 gio. Sau khi
hoan thanh phéan tng, hdn hop phan tmg ndy duoc 1am mét dén nhiét do trong
phong, va duogc rét vao nudce da. Chét rén tao thanh duogc gom béng cach loc, va
duoc rira bang nude lanh. Chit rin thu duoc dugc hoa tan trong etyl axetat, va
duoc rira bang nude va nude mudi bio hoa, va duge 1am khé qua natri sulfat khan.
Dung mdi nay dugc lam bay hoi dudi 4p sut giam dé tao ra hop chét néu & dé muc
(70g).

MS: [M+H]" 281,1.
C) 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propannitril

Hbn hop gdm 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol (140g) va DMF
(1680ml) dugc thém xesi cacbonat (243,7g) & 0°C, sau d6 3-bromopropionitril
(83,73g) dugc thém & 0°C, va hdn hop nay dugc khudy & 70°C trong 2 gio. Sau
khi hoan thanh phan tmg, hdn hop phan tng ndy dwoc lam mat dén nhiét do trong
phong, va duoc rét vao nudce da. Chét rén tao thanh duoc gom béng cach loc, va
duoc rira bﬁng nude. Chét rén thu duoc dugc hoa tan trong etyl axetat, duogc ria
bing nudc mubi bio hoa va nudce, duge 1am khé qua natri sulfat khan, va duoc 1am
bay hoi duéi ap suét giam. Chét ran thu duoc dugc thém dietyl ete, va hdn hop nay
duoc khudy trong 20 phat va duoc loc dé tao ra hop chat néu & & muc (113,2g).

MS: [M+H]" 334,2.
D) Axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propanoic

Axit clohydric 6N (150ml) duogc thém 3-(3-(3,5-bis(triflometyl)phenyl)-
1H-pyrazol-1-yl)propannitril (2,8g) & nhiét d6 trong phong, va hdn hop nay duoc
khudy & 100°C trong 5 gid. Hon hop phan tmg nay dugc pha lodng véi nude &
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nhiét d6 trong phong, va hdn hop nay duoc chiét vdi etyl axetat. Dich chiét duoc
rira bang nude va nude mudi béo hoa, duoc 1am khd qua magie sulfat, va dung moi
duge 1am bay hoi dudi 4p sudt giam. Chét rin thu dugc dugc két tinh lai tir etyl
axetat/hexan dé tao ra hop chét néu & dé muc (2,60g).

"H NMR (300 MHz, DMSO-dy) 6 2,87 (2H, t, J = 6,8 Hz), 4,40 (2H, t, ] = 6,8 Hz),
7,07 (1H, d, J = 2,3 Hz), 7,87 (1H, d, J = 2,3 Hz), 8,00 (1H, s), 8,40 (2H, s), 12,43
(1H, s).

Vidu4
Axit ((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)oxy)axetic
A) 1-(3,5-bis(triflometyl)phenyl)-2-brometanon

Hon hop gdm 3’,5’-bis(triflometyl)axetophenon (100g) va axit axetic
(400ml) duoc gia nhiét dén 90°C, lugng xtc tac brom duge thém vao, va bon dau
duoc loai bd. Brom con lai (20ml) dugc thém vao, va hon hop ndy duogc khudy &
nhiét do trong phong trong 1 gid. Sau khi hoan thanh phan tmg, hdn hop phan tmg
nay dugc pha loang véi nude da. Chét ran tao thanh dugc gom bﬁng cach loc, duoc
rtra bing nude lanh nhu d4, va duoc lam kho dudi ép sudt giam dé tao ra hop chét
néu & d& muc (110g).

'H NMR (300 MHz, CDCl;) § 4,46 (2H, d, J=1,4 Hz), 8,12 (1H, s), 8,43 (2H, s).
B) 1-(3,5-bis(triflometyl)phenyl)-2-hydroxyetanon

Hon hop gbém 1-(3,5-bis(triflometyl)phenyl)-2-brometanon (90g) va
metanol (450ml) duoc thém natri format (91,34g) & 0°C, va hdn hop nay duoc
khudy & 50 dén 55°C trong 6 gid. Hon hop phan tig ndy dugc co, pha lodng voéi
etyl axetat, dugc loc dé loai bo chét rin tao thanh, va dich loc dugc c6 dudi ap suét
giam. Phan ciin duoc tinh ché bang phép sic ky cot silica gel (etyl axetat/ete dau
mo) dé tao ra hop chét néu & dé muc (35g).

MS: [M-H]" 271,2.
C) 2-(3,5-bis(triflometyl)phenyl)-2-oxoetyl phenyl cacbonat

Hon hop gbém 1-(3,5-bis(triflometyl)phenyl)-2-hydroxyetanon (35g) va
THF (350ml) dugc thém pyridin (15,68ml) & 0°C, phenyl cloroformat (30,4g)
duoc thém & 0°C, va hdn hop nay duoc khudy & nhiét do trong phong cho dén khi
phan tmg duoc hoan thanh. Sau khi hoan thanh phan tmg, hon hop phan tmg nay
dugc pha loang véi etyl axetat dudi khi nito, va chét rén duoc loc va duoc rira béng
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etyl axetat. Dich loc dugc cd dudi ap suét giam dé tao ra hop chit néu ¢ dé muc
(45g).

MS: [M+H]" 393,2.

D) 4-(3,5-bis(triflometyl)phenyl)oxazol-2(3H)-on

Hon hop gdm 2-(3,5-bis(triflometyl)phenyl)-2-oxoetyl phenyl cacbonat
(45g) va axit axetic (450ml) dugc thém amoni axetat (34,7g) & nhiét do trong
phong, va hdn hop nay dugc khudy & 140°C trong 1 gid. Sau khi hoan thanh phan
mg, hdn hop phan tmg nay dugc pha loing véi nudce da, va dugce chiét véi etyl
axetat. Dich chiét duoc rira béng nude mudi bio hoa, va duge lam khod qua natri
sulfat khan. Dung méi nay dugc lam bay hoi dudi ap suét giam. Phan cin duoc
tinh ché bang phép séc ky cot silica gel (etyl axetat/ete dau mo) dé tao ra hop chét

néu & dé muc (14g).
MS: [M+H]" 298,2.
E) 4-(3,5-bis(triflometyl)phenyl)-2-clooxazol

Hon hop gdm 4-(3,5 -bis(triflometyl)phenyl)oxazol-2(3H)-on (27g) va
phosphoryl clorua (37,48ml) dugc thém N,N-dietylanilin (13,56g) & nhiét do trong
phong, va hén hop nay duoc khudy & 100°C qua dém. Sau khi hoan thanh phan
tmg, hdn hop phan tng nay duoc pha lodng véi nude dd, va duge chiét voi etyl
axetat. Dich chiét duogc ria béng nue mubi bdo hoa va nudc va dung mdi duoc
lam bay hoi duéi 4p sut giam. Phan cin duoc tinh ché bang phép sic ky cot silica
gel (etyl axetat/ete ddu mo) dé tao ra hop chét néu & d& muc (20g).

'H NMR (400 MHz, CDCl;) & 7,85 (1H, s), 8,07 (1H, s), 8,14 (2H, s).
F) tert-butyl 2-((4-(3,5-bis(triflometyl)phenyl)oxazol-2-yl)oxy)axetat

Hdn hop gdm natri hydrua (5,07g, 60% trong dau) va THF (50ml) duoc
thém hdn hop gdm tert-butyl 2-hydroxyaxetat (8,368g) va THF (50ml) & 0°C. Sau
d6, hdn hop gbém 4-(3,5-bis(triflometyl)phenyl)-2-clooxazol (20g) va THF (100ml)
duoc thém vao & 0°C, va hdn hop nay duoc khudy & nhiét do trong phong trong 1
gid. Sau khi hoan thanh phéan tmg, hén hop phan tmg ndy dugc pha lodng véi nudce
d4, va duoc chiét véi etyl axetat. Dich chiét duoc rira béng nude mudi bdo hoa, va
duoc lam khd qua natri sulfat khan. Dung méi ndy duoc 1am bay hoi dudi 4p sut
giam. Phan can duoc tinh ché bing phép sic ky cot silica gel (etyl axetat/ete dau
md) dé tao ra hop chét néu & dé muc (18,2g).

MS: [M+H]" 412,1.
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G) Axit ((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)oxy)axetic

Hon hop gdm tert-butyl 2-((4-(3,5-bis(triflometyl)phenyl)oxazol-2-
yl)oxy)axetat (0,2g), THF (1,0ml) va metanol (1,0ml) dugc thém dung dich nuéc
natri hydroxit 2N (1,0ml) & nhiét d trong phong, va hdn hop ndy duoc khudy &
nhiét d6 trong phong trong 1,5 gid. Hén hop phan Umg niy dugc thém axit
clohydric 1N (2,0ml) & nhiét d6 trong phong, va hon hgp nay duogc rét vao nudce
mubi bdo hoa, va dugc chiét voi etyl axetat. Dich chiét dugc 1am kho qua natri
sulfat khan va dung méi duoc 1am bay hoi duéi 4p suat giam. Chét ran thu duogc
duoc pha lodng vdi etyl axetat (0,2ml) va dugc gia nhiét dén 50°C. Heptan (1,0ml)
duoc thém nho giot & 50°C, va hdn hop nay duge khudy & 50°C trong 0,5 gid, va &
nhiét do trong phong qua dém. Chét rén thu duoc duoc gom bing cach loc, duogc
rira bing etyl axetat/heptan (= 1/10) va heptan, va dugc 1am khé duéi 4p suat giam
dé tao ra hop chit néu & d& muc (0,12g).

'H NMR (300 MHz, DMSO-dg) § 5,04 (2H, s), 8,06 (1H, s), 8,32 (2H, ), 8,61 (1H,
s), 13,42 (1H, brs).

Vidu5
Axit ((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-yl)oxy)axetic
A) (3,5-bis(triflometyl)phenyl)hydrazin

Hon hop gdém (3,5-bis(triflometyl)phenyl)hydrazin hydroclorua (300g),
nude (1500ml) va etyl axetat (1500ml) duoc 1am mat tir 10 dén 15°C, dwoc kiém
héa bang cach thém natri hydroxit (70g), va hdn hop nay dwoc khudy & nhiét do
trong phong trong 0,5 gid. Sau khi hoan thanh phan tng, hdn hop phan tng nay
duoc chiét véi etyl axetat. Dich chiét duogc rira bang nudc mudi bdo hoa va nudc,
duoc 1am kho qua natri sulfat khan. Dung méi ndy duoc 1am bay hoi dudi 4p suét
giam dé tao ra hop chét néu & d& muyc (200,2g).

MS: [M+H]" 245,0.
B) 1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-ol

Hbn hop gdm (3,5-bis(triflometyl)phenyl)hydrazin (100g) va tert-butanol
(1000ml) duoc khudy & 30°C, va etyl propiolat (46,25g) duoc thém vao. Sau khi
lam mét dén 0°C, kali tert-butoxit (92g) dugc thém vao tir tir, va hdn hop ndy duoc
khudy & nhiét do trong phong trong 48 gid. Sau khi hoan thanh phan tmg, hén hop
phan tng nay dugc lam ngudi bang nudc da, etyl axetat dugc thém vao, va hdn

hop nay duoc khudy & nhiét do trong phong trong 20 phut va duge chiét véi etyl
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axetat. Dich chiét duoc rira bing nuéc va nuéc mubi bio hoa, duoc 1am khé qua
natri sulfat khan va dung méi duoc lam bay hoi dudi 4p suat giam. Phan cin duoc
tinh ché bing phép séc ky cot silica gel (etyl axetat/ete ddu mo) dé tao ra hop chat
néu & d& muc (64,2g).

MS: [M+H]" 297.1.
~ O) tert-butyl 2-((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-yl)oxy)axetat

Hon hop gdm 1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-ol (128g) va
DMF (2400ml) dugc thém kali cacbonat (119,35g) & 0°C, va sau do tert-butyl 2-
bromaxetat (92,78g) dugc thém véo, va hdn hop ndy dugc khudy & nhiét do trong
phong trong 0,5 gio. Sau khi hoan thanh phan tmg, hon hop phéan tmg nay duoc rét
vao nude da. Chat rin tao thanh duge gom br?mg cach loc, duoc rira béng n-pentan,
va viéc xur ly vdi cacbon dugc hoat hda va dich rira dang bun véi ete dau mé duoc
thyuc hién dé tao ra hop chét néu & d& muc (108,6g).

MS: [M+H]411,1.
D) Axit ((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-yl)oxy)axetic

Hoén hop gdm tert-butyl 2-((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-
yloxy)axetat (0,2g), THF (2,0ml) va metanol (1,0ml) dugc thém dung dich nude
natri hydroxit 2N (1,0ml) & nhiét d6 trong phong, va hdn hop nay dugc khudy &
nhiét do trong phong trong 1,5 gid. Hon hop phan Umg nay dugc thém axit
clohydric IN (2,0ml) & nhiét do trong phong, va hdn hop nay duoc rét vao nude
mudi bo hoa, va duoc chiét véi etyl axetat. Dich chiét duoc lam kho qua natri
sulfat khan, va dung méi dugc 1am bay hoi duéi 4p sudt giam. Chét rén thu duoc
duoc pha lodng véi etyl axetat (0,3ml) va dugc gia nhiét ¢én 50°C. Heptan (1,5ml)
duoc thém nho giot & 50°C, va hdn hop nay duoc khudy & 50°C trong 0,5 gid va &
nhiét d6 trong phong qua dém. Chét rin thu duoc duoc gom bang cach loc, duoc
rira bang etyl axetat/heptan (= 1/10) va heptan, va dugc lam khoé dudi ap sut giam
dé tao ra hop chat néu ¢ d& muc (0,137g).

'H NMR (300 MHz, DMSO-dq) & 4,78 (2H, s), 6,21 (1H, d, J = 2,6 Hz), 7,92 (1H,
s), 8,35 (2H, s), 8,71 (1H, d, T =2,6 Hz), 13,12 (1H, s).

Vidu6
Etyl 2-((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetat
A) tert-butyl 2-((2-clopyrimidin-5-yl)oxy)axetat
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Hbn hop gdm 2-clopyrimidin-5-ol (5,7g), tert-butyl 2-bromaxetat (9,80g)
va DMF (75ml) dugc thém kali phosphat (14,83g) ¢ nhiét do trong phong, va hén
hop nay dugc khudy & 50°C trong 2 gid. Hon hop phéan tng nay duoc 1am ngudi
bang nudc & nhiét do trong phong, va dugc chiét véi etyl axetat. Dich chiét dugc
rira bang nudce va nude mubi bio hoa, duge 1am kho qua magie sulfat, va dung mi
duoc lam bay hoi duéi 4p suét giam. Phan cin dugc tinh ché bang phép sic ky cot
silica gel (etyl axetat/hexan) dé tao ra hop chit néu & d& muc (10,57g).

MS: [M+H]" 245,0.
B) tert-butyl 2-((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetat

Hbn hop gdém tert-butyl 2-((2-clopyrimidin-5-yl)oxy)axetat (10,5g), axit
(3,5-bis(triflometyl)phenyl)boronic (16,60g), kali cacbonat (11,86g), nudc (30ml)
va DME (150ml) dugc thém tetrakis(triphenylphosphin)paladi (0) (2,479g) & nhiét
dd trong phong, va hdn hop nay duoc khudy dudi khi nito & 100°C trong 10 gio.
Hon hop phan tmg nay dugc pha lodng véi nude & nhiét do trong phong, va duoc
chiét v6i etyl axetat. Dich chiét duoc rira bang nude va nude mudi bdo hoa, dugc
lam kho qua magie sulfat, va dung méi dugc 1am bay hoi dudi 4p sut giam. Phan
cin duoc tinh ché bing phép sic ky cot silica gel (NH, etyl axetat/hexan) dé tao ra
hop chét néu & d& muc (7,35g).

MS: [M+H]" 423,1.
C) Axit ((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetic

Tert-butyl 2-((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetat
(7,3g) duoc thém TFA (25ml) & 0°C, va hdn hop nay duge khudy & nhiét do trong
phong trong 3 gio. Dudi ap suit giam, dung méi nay dugc lam bay hoi tir hdn hop
phéan tmg nay. Chét rin thu duoc dugc két tinh lai tir etyl axetat/hexan dé tao ra
hop chét néu & d& muc (5,5g).

'H NMR (300 MHz, DMSO-dg) & 5,01 (2H, s), 8,26 (1H, s), 8,76 (2H, s), 8,82 (2H,
s), 13,34 (1H, brs).
D) etyl 2-((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-yl)oxy)axetat

Hon hop gbébm axit  ((2-(3,5-bis(triflometyl)phenyl)pyrimidin-5-
yloxy)axetic (100mg) va etanol (2,0ml) dugc thém axit sulfuric dam ddc (2ul) &
nhiét d trong phong, va hdn hop ndy dugc gia nhiét dudi diéu kién hdi luu trong 8
gid. Hon hop phén tmg ndy duoc pha lodng véi etyl axetat, dugc thém vao dung
dich nudc natri hydro bdo hoa & nhiét db trong phong, va hdn hop nay dugc chiét
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v6i etyl axetat. Dich chiét dugc rira bing nuéc va nude mudi bao hoa, duge lam
kho qua natri sulfat khan, va dung moi dugc lam bay hoi duéi ap sut giam dé tao
ra hop chét néu & d& muc (104mg).

'"H NMR (300 MHz, CDCL;) § 1,34 (3 H, t, J = 7,2 Hz), 4,32 (2 H, q, ] = 7,2 Hz),
478 (2 H, s), 7,94 (1 H, 5), 8,53 (2 H, s), 8,87 2 H, ).

Vidu7
Metyl 2-((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)oxy)axetat
A) 6-(3,5-bis(triflometyl)phenyl)pyridin-3-ol

Hén hop gdbm  6-bromopyridin-3-ol  (32g),  axit  (3,5-
bis(triflometyl)phenyl)boronic (61,7g), kali cacbonat (76g), nudc (100ml) va DME
(500ml) duoc thém tetrakis(triphenylphosphin)paladi (0) (8,50 g) duéi khi nito &
nhiét d6 trong phong, va hdn hop nay duoc khudy dudi khi nito & 100°C trong 10
gio. Hon hop phan tng nay duoc thém & 0°C axit clohydric 2N (555ml), va hén
hop nay duoc chiét véi etyl axetat. Dich chiét dugc rira bing nude va nudc mubdi
bdo hoa, dugc lam kho qua magie sulfat, va dung méi dugce lam bay hoi dudi ap
sudt gidm. Phin cin duoc tinh ché bing phép sic ky cot silica gel (etyl
axetat/hexan) dé tao ra hop chit néu & d& muc (50g).

MS: [M+H]" 308,0.
B) metyl 2-((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)oxy)axetat

Hbn hop gbm 6-(3,5-bis(triflometyl)phenyl)pyridin-3-ol (7,31g), metyl 2-
bromaxetat (4,73g) va DMF (75ml) duoc thém kali cacbonat (6,58g) & nhiét do
trong phong, va hdn hop nay duoc khudy & 50°C trong 2 gid. Hn hop phan ting
ndy duoc 1am ngudi bang nude ¢ nhiét do trong phong, va duoc chiét véi etyl
axetat. Dich chiét duoc ria béng nuée va nude mudi bio hoa, duoe 1am kho qua
magie sulfat, va dung méi dugc 1am bay hoi duéi 4p suat giam. Phan cin duoc tinh
ché bang phép séc ky cot silica gel (etyl axetat/hexan) dé tao ra hop chat néu & dé
muc (6,46g).

'H NMR (300 MHz, CDCl;) & 3,85 (3H, s), 4,76 (2H, s), 7,33 (1H, dd, ] = 8,7, 3,0
Hz), 7,77 (1H, d, J = 8,3 Hz), 7,87 (1H, s), 8,41 (2H, s), 8,43-8,49 (1H, m).

Vidu8

Etyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propanoat

A) (E)-1-(3,5-bis(triflometyl)phenyl)-3-(dimetylamino)prop-2-en-1-on
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Hon hop gdm 1-(3,5-bis(triflometyl)phenyl)etanon (100g) va N,N-
dimetylformamit dimetyl axetal (259ml) dugc khudy & 100°C trong 2 gio. Sau khi
hoan thanh phan tng, hdn hop phan Umg ndy dugc lam mat dén nhiét do6 trong
phong, va dugc rét vao nude da. Chét rén tao thanh dugc gom bing céch loc, duoc
rira bang nudce lanh nhu da va ete dau mo, va dugc 1am kho dudi ap suat giam dé
tao ra hop chat néu & d& muc (200g).

MS: [M+H]" 312,2.
B) 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol

Hdn hop gdm (E)-1-(3,5-bis(triflometyl)phenyl)-3-(dimetylamino)prop-2-
en-1-on (100g) va axit axetic (1000ml) dugc thém hydrazin monohydrat (40,2g) &
nhiét do trong phong, va hdn hop nay dugc khudy & 100°C trong 2 gio. Sau khi
hoan thanh phan tmg, hdn hop phan mg nay duoc lam maét dén nhiét do trong
phong, va dugc rot vao nudce da. Chét rén tao thanh dugc gom bang cach loc, va
duoc ria béng nude lanh. Chét ran thu duge duge hoa tan trong etyl axetat, va
duoc rira bang nude va nude mudi bio hoa, va dugce 1am khd qua natri sulfat khan,
Dung mdi nay dugc lam bay hoi duéi 4p suét giam dé tao ra hop chét néu & & muc
(70 ).

MS: [M+H]" 281,1.
C) 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propannitril

Hon hop gdm 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol (140g) va DMF
(1680ml) duoc thém xesi cacbonat (243,7g) ¢ 0°C, 3-bromopropionitril (83,73g)
duoc thém vao & 0°C, va hdn hop nay duge khudy & 70°C trong 2 gid. Sau khi
hoan thanh phan tmg, hdn hop phan Umg nay dugc 1am mat dén nhiét do trong
phong, va duogc rét vao nudc da. Chét rén tao thanh dugc gom bing cach loc, va
duoc rira bang nude. Chit ran thu duge dugc hoa tan trong etyl axetat, va duoc rira
bang nudc mudi bdo hoa va nudc, va duge 1am khd qua natri sulfat khan. Dung
mdi ndy duoc 1am bay hoi dudi ap suit giam. Chét ran thu dugc dugc thém dietyl
ete, va hdn hop nay dugc khudy trong 20 phut va dugc loc dé tao ra hop chét néu &
dé muc (113,2g).

MS: [M+H]" 334,2.
D) Axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propanoic

Axit clohydric 6N (150ml) dugc thém 3-(3-(3,5-bis(triflometyl)phenyl)-
1H-pyrazol-1-yl)propannitril (2,8g) & nhiét d§ trong phong, va hdn hop nay dugc
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khudy & 100°C trong 5 gio. Hon hop phan tmg ndy dugc pha lodng véi nude &
nhiét d6 trong phong, va dugc chiét véi etyl axetat. Dich chiét dwoc rira bang nuéc
va nudc mudi bdo hoa, duoc 1am khod qua magie sulfat, va dung méi duge lam bay
hoi duéi 4p sudt giam. Chét rin thu dugc duoc két tinh lai tir etyl axetat/hexan dé
tao ra hop chét néu ¢ dé muyc (2,60g).

'H NMR (300 MHz, DMSO-ds) § 2,87 (2H, t, ] = 6,8 Hz), 4,40 (2H, t, ] = 6,8 Hz),
7,07 (1H, d, J=2,3 Hz), 7,87 (1H, d, J =2,3 Hz), 8,00 (1H, s), 8,40 (2H, s), 12,43
(1H, s).

E) etyl 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)propanoat

Hon hop gdm axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-
yl)propanoic (301mg) va etanol (6,0ml) duoc thém axit sulfuric ddm dac (3ul) &
nhiét do trong phong, va hdn hop ndy duoc gia nhiét dudi diéu kién hdi luu trong
19 gid. Dung méi ndy dugc lam bay hoi dudi 4p suit giam, va phan cin dugc pha
lodng véi etyl axetat. Dung dich nudc natri hydro cacbonat bao hoa dugc thém vao
& nhiét do trong phong, va hdn hop nay duoc chiét véi etyl axetat. Dich chiét duoc
rira biang nudc mudi bio hoa, duoc lam khd qua natri sulfat khan va dung mai
duoc lam bay hoi duéi 4p sudt giam. Phan cin duge tinh ché bang phép séc ky cot
silica gel (etyl axetat/hexan) dé tao ra hop chit néu & d& muc (319mg).

'HNMR (300 MHz, CDCl;) & 1,25 (3H, t,J =7,2 Hz), 2,96 (2H, t, ] = 6,4 Hz),
4,16 (2H, q,J=7,2 Hz), 4,48 (2H, t,J = 6,6 Hz), 6,60 (1H, d, J = 2,6 Hz), 7,53 (1H,
d,J=2,3Hz), 7,77 (1H, s), 8,21 (2H, s).

Vidu9

Metyl 2-((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)oxy)axetat

A) 1-(3,5-bis(triflometyl)phenyl)-2-brometanon

Hon hop gdm 3’,5’-bis(triflometyl)axetophenon (100g) va axit axetic
(400ml) duoc gia nhiét trong bon dau dén 90°C. Luong xuc tac brom dugc thém
vao va bdn dau dugce loai bo. Brom con lai (20ml) dugc thém vao, va hon hop nay
duoc khudy & nhiét do trong phong trong 1 gio. Sau khi hoan thanh phan tng, hdn
hop phéan g nay dugc pha lodng véi nude da. Chat ran tao thanh duoc gom bing
cach loc, duoc rira béng nude lanh nhu d4, va dugc lam kho dudi ap sut giam dé
tao ra hop chét néu & dé muc (110g).

'H NMR (300 MHz, CDCL3) & 4,46 (2H, d, J=1,4 Hz), 8,12 (1H, s), 8,43 (2H, s).
B) 1-(3,5-bis(triflometyl)phenyl)-2-hydroxyetanon
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Hén hop gdm 1-(3,5-bis(triflometyl)phenyl)-2-brometanon (90g) va
metanol (450ml) duoc thém natri format (91,34g) & 0°C, va hén hop ndy dugc
khudy & 50 dén 55°C trong 6 gid. Hon hop phan ting nay dugc ¢, pha lodng véi
etyl axetat, va duogc loc dé loai bd chét rén tao thanh. Dich loc dugc c6 dudi 4p suét
giam. Phan cin duoc tinh ché bang phép sic ky cot silica gel (etyl axetat/ete dau
mo) dé tao ra hop chét néu & & muc (35g).

MS: [M-H]" 271,2.
C) 2-(3,5-bis(triflometyl)phenyl)-2-oxoetyl phenyl cacbonat

Hén hop gdm 1-(3,5-bis(triflometyl)phenyl)-2-hydroxyetanon (35g) va
THF (350ml) dugc thém pyridin (15,68ml) & 0°C, phenyl cloroformat (30,4g)
duoc thém vao & 0°C, va hén hop nay dugc khuéy ¢ nhiét do trong phong cho dén
khi phan tmg dugc hoan thanh. Sau khi hoan thanh phan tmg, duéi khi nito, hon
hop phéan tng nady dugc pha lodng vdi etyl axetat, va chét ran dugc loc, duoc rira
béng etyl axetat, va dich loc dugc c6 dudi &p suat giam dé tao ra hop chét néu & dé
muc (45g).

MS: [M+H]" 393,2.
D) 4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2(3H)-on

Hbn hop gdm 2-(3,5-bis(triflometyl)phenyl)-2-oxoetyl phenyl cacbonat
(45g) va axit axetic (450ml) dugc thém amoni axetat (34,7g) ¢ nhiét do trong
phong, va hdn hop nay duoc khudy & 140°C trong 1 gid. Sau khi hoan thanh phan
tng, hdn hop phan tmg nay duogc pha long véi nudc da, va duoc chiét vai etyl
axetat. Dich chiét duoc rira béng nude mudi bio hoa, va dugc 1am khd qua natri
sulfat khan. Dung méi nay dugc lam bay hoi duéi 4p suit giam. Phin cin duoc
tinh ché bang phép sic ky cot silica gel (etyl axetat/ete diu mo) dé tao ra hop chét
néu & dé muc (14g).
MS: [M+H]" 298,2.
E) 4-(3,5-bis(triflometyl)phenyl)-2-chloro-1,3-oxazol

Hbn hop gdm 4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2(3H)-on (27g) va
phosphoryl clorua (37,48ml) dugc thém N,N-dietylanilin (13,56g) & nhiét do trong
phong, va hdn hop nay duoc khudy & 100°C qua dém. Sau khi hoan thanh phan
ting, hdn hop phan tmg nady dugc pha lodng véi nude da, va duge chiét véi etyl
axetat. Dich chiét duoc rira bing nudc mudi béo hoa va nuée, va dung mdi duge
1am bay hoi duéi 4p suét giam. Phan cin duoc tinh ché bang phép sic ky cdt silica
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gel (etyl axetat/ete ddu mo) dé tao ra hop chét néu & dé muc (20g).
'H NMR (400 MHz, CDCl;) & 7,85 (1H, s), 8,07 (1H, s), 8,14 (2H, s).
F) metyl 2-((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)oxy)axetat

Hbn hop gdém natri hydrua (124mg, 60% trong dau) va THF (10ml) duoc
thém hén hop gém metyl 2-hydroxyaxetat (186mg) va THF (3ml) & 0°C, sau d6
hén hop gém 4-(3,5-bis(triflometyl)phenyl)-2-clo-1,3-oxazol (650mg) va THF
(3ml) duge thém vao & 0°C, va hdn hop nay duoc khudy & nhiét do trong phong
trong 1 gio. Sau khi hoan thanh phan ting, hdn hop phan ting ndy dugc rét vao
trong nude lanh nhu d4, va hdn hop ndy duge chiét véi etyl axetat. Dich chiét duoc
rira bang nudc mubi béo hoa, duoc 1am khd qua natri sulfat khan, va dung méi
duoc lam bay hoi duéi 4p sudt giam. Phan cin duoc tinh ché bing phép séc ky cot
silica gel (etyl axetat/ete ddu mo) dé tao ra hop chéat néu & dé muc (200mg).

'"H NMR (400 MHz, CDCl3) § 3,85 (3H, s), 5,04 (2H, 5), 7,69 (1H, s), 7,78 (1H, 3),
8,06 (2H, d,J = 1,7 Hz).

Vidu 10
Metyl 2-((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-yl)oxy )axetat
A) (3,5-bis(triflometyl)phenyl)hydrazin

Hon hop gdm (3,5-bis(triflometyl)phenylhydrazin hydroclorua (300g),
nude (1500ml) va etyl axetat (1500ml) duge lam mat tir 10 dén 15°C, duogc kiém
hoa bang cach thém natri hydroxit (70g), va hdn hop nay dugce khudy & nhiét do
trong phong trong 0,5 gid. Sau khi hoan thanh phéan tmg, hdn hop phan ting nay
duoc chiét vai etyl axetat. Dich chiét duogc rira bang nude mudi bdo hoa va nudc,
duoc lam khé qua natri sulfat khan va dung méi dugc lam bay hoi dudi ép suét
giam dé tao ra hop chét néu & d& muc (200,2g).

MS: [M+H]" 245,0.
B) 1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-ol

Hbn hop gdm (3,5-bis(triflometyl)phenyl)hydrazin (100g) va tert-butanol
(1000ml) duoc khudy & 30°C, va etyl propiolat (46,25g) dugc thém vao. Sau khi
lam mat dén 0°C, kali tert-butoxit (92g) duoc thém tir tir, va hdn hop nay duoc
khudy & nhiét do trong phong trong 48 gid. Sau khi hoan thanh phan tng, hdn hop
phan Gng nay duoc 1am ngudi bing nudc d4, etyl axetat dwoc thém vao, va hén
hop nay dugc khudy & nhiét do trong phong trong 20 phit va duoc chiét véi etyl
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axetat. Dich chiét duoc rira bing nudc va nude mudi bio hoa, duge 1am kho qua
natri sulfat khan va dung méi dugc lam bay hoi dudi ap suét giam. Phan cin duoc
tinh ché bing phép séic ky cot silica gel (etyl axetat/ete ddu mo) dé tao ra hop chat
néu & dé muyc (64,2g).

MS: [M+H]" 297,1.
C) metyl 2-((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-yl)oxy)axetat

Hon hop gdm 1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3-ol (800mg) va
DMF (10ml) duoc thém kali cacbonat (745mg) & 0°C, sau d6 metyl 2-bromaxetat
(454mg) duoc thém vao, va hdn hop nay dugc khudy & nhiét do trong phong trong
0,5 gio. Sau khi hoan thanh phan tmg, hdn hop phan ng nay duoc rét vao trong
nudce lanh nhu da. Chét rn tao thanh duoc gom béng cach loc, va duoc rira béng n-
pentan dé tao ra hop chit néu & & muc (730mg).

"H NMR (300 MHz, DMSO-dq) § 3,71 (3H, s), 4,95 (2H, s), 6,26 (1H, d, J=2,7
Hz), 7,93 (1H, s), 8,35 (1H, d, J = 1,5 Hz), 8,72 (2H, d, ] = 2,8 Hz).

Theo cac phuong phip dugc thé hién trong cac vi du néu trén va cac
phuong phap tuong tu ching, cac hop chat vi du trong cac bang sau day duogc diéu
ché. Cac hop chat vi du duoc thé hién trong cic bang sau ddy. Trong céc bang ny,
MS thé hién céc tri s6 do duogc.
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Vi du tham khao 1

etyl ((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)sulfanyl)axetat
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Hdn hop gdm THF (6ml) va natri hydrua (114mg, 60% trong dau) duoc
thém hén hop gdm etyl thioglycolat (571mg) va THF (2ml) & 0°C, va hdn hop nay
duoc khudy trong 15 phit. Sau d6, hdn hop gdm 4-(3,5-bis(triflometyl)phenyl)-2-
clo-1,3-oxazol (1g) va THF (2ml) dugc thém vao & 0°C, va hén hop ndy dugc
khudy & nhiét d trong phong trong 1 gio. Hon hop phan tGng ndy dugc rét vao
trong nuéc duoc 1am lanh nhu d4, va hdn hop nay duoc chiét vdi etyl axetat. Dich
chiét duoc rira bing nudc mudi bdo hoa, duge 1am khé qua natri sulfat va dung
mdi dugc 1am bay hoi dudi 4p sudt giam. Phan cin duoc tinh ché bang phép séc ky
cot silica gel (etyl axetat/ete d4u mo) dé tao ra hop chit néu & d& muc (1g).

MS: [M+H]" 400,1.
Vi du tham khao 2
Axit ((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-yl)sulfanyl)axetic

Hon hop gdm etyl ((4-(3,5-bis(triflometyl)phenyl)-1,3-oxazol-2-
yl)sulfanyl)axetat (100mg) va THF (2ml) dugc thém hdn hop gdm lithi hydroxit
(31,5mg) va nuéc (0,5ml) & nhiét do trong phong, va hdn hop nay duoc khudy &
nhiét do trong phong trong 1 gid. Hon hop phan tng ndy duoc ¢d dudi 4p sudt
giam, va phan cin duoc pha lodng véi nude, duoc axit hoa véi axit clohydric ddm
dic & 0°C va hdn hop nay duogc khudy trong 15 phut. Két tha duge gom bang cach
loc, duge 1am kho dudi 4p sudt giam, va duogc rira bang ete ddu mo dé tao ra hop
chit néu & dé muyc (66mg).

"H NMR (300 MHz, DMSO-dq) & 4,10 (2H, s), 8,07 (1H, s), 8,39 (2H, s), 9,01 (1H,
s).

Vi du tham khao 3

etyl ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)sulfanyl)axetat

A) 2-(3,5-bis(triflometyl)phenyl)-5-flopyridin

Hdn hop gbém 2-bromo-5-flopyridin (1g), toluen (10ml) va etanol (2ml)
dugc thém axit (3,5-bis(triflometyl)phenyl)boronic (1,759g) va kali phosphat
(1,82) & nhiét do trong phong, va hdn hop nay duoc khir khi bing agon trong 20
phut. Tetrakis(triphenylphosphin)paladi (0) (33mg) dugc thém vao & nhiét do trong
phong, va hdn hop nay dugc khudy & 80°C qua dém. Hon hop phéan tmg nay duoc
loc qua xelit, va dich loc dugc pha lodng véi nude, va duge chiét véi etyl axetat.
Dich chiét duoc rira bang nudc va nude mudi bio hoa, duge lam khod qua natri
sulfat, va dung moi dugc lam bay hoi dudi ap sut giam. Phan can dugc tinh ché
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bing phép séc ky cot silica gel (etyl axetat/hexan) dé tao ra hop chét néu & d& muc
(1,6g).

MS: [M+H]" 310,1.

B) etyl ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)sulfanyl)axetat

Hon hop gbém 2-(3,5-bis(triflometyl)phenyl)-5-flopyridin (1g), DMF (5ml)
va DMSO (5ml) duogc thém natri hydro sulfua monohydrat (900mg), natri sulfua 9
hydrat (3,88g) va diazabixycloundexen (1g) & nhiét d6 trong phong, va hon hop
nay dugc khudy & 100°C trong 12 gid. HOn hop phan tmg nay duoc 1am mat dén
nhiét d6 trong phong, tributylphosphin (dung dich etyl axetat 50%, 10ml) dugc
thém vao, va hdn hop nay duoc khudy & nhiét do trong phong trong 18 gio. Hon
hop phan tmg nay duoc 1am ngudi bang nude, va duoc chiét vdi etyl axetat. Dich
chiét duoc rira bing nude va nude mudi bio hoa, duoc 1am khd qua natri sulfat va
dung mdi dugc 1am bay hoi dudi 4p sudt giam. Phan cin dugc hoa tan trong DMF
(5ml), kali cacbonat (535mg) duoc thém vao & nhiét do trong phong, va hdn hop
nay duogc khudy trong 10 phut. Etyl 2-bromaxetat (309mg) duoc thém vao & nhiét
d6 trong phong, va hdn hop nay dugc khudy trong 12 gid. Hon hop phan tmg nay
duoc lam ngudi bang nude da, va duoc chiét véi etyl axetat. Dich chiét duoc rira
bang nude va nude mudi bio hoa, duge 1am khd qua natri sulfat va dung méi dugce
1am bay hoi duéi 4p suét giam. Phan cin duge tinh ché bang phép séc ky cot silica
gel (etyl axetat/ete ddu mo) dé tao ra hop chat néu & & muc (152mg).
MS: [M+H]" 410,1.
Vi du tham khao 4
Axit ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-yl)sulfanyl)axetic

Hén hop gdm  etyl  ((6-(3,5-bis(triflometyl)phenyl)pyridin-3-
yl)sulfanyl)axetat (100mg), THF (2ml) va nudce (0,5ml) duge thém lithi hydroxit
monohydrat (30mg) & nhiét d6 trong phong, va hdn hop ndy duoc khudy & nhiét do
trong phong trong 2 gid. Hon hop phan tmg nay duoc lam ngudi bang nudce, va
duogc ¢6 dudi 4p sudt giam. Phan cin dugc pha lodng vdi nudc, va duge rira bing
etyl axetat. Lop nudc dugc axit hda véi axit clohydric 3M & 0°C. Két tia duoc
gom béng céach loc, duoc 1am khé dudi 4p sudt giam, va dugce rira bing pentan dé
tao ra hop chét néu & d&& muc (50mg).
'H NMR (400 MHz, DMSO-d) & 3,97 (2H, s), 7,95 (1H, dd, J = 8,3, 2,5 Hz), 8,16
(1H, s), 8,28 (1H, d, J = 8,8 Hz), 8,68 (1H, d, J = 2,4 Hz), 8,73 (2H, s), 12,99 (1H,
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brs).
Vi du tham khao 5
Axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)butanoic
A) 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)butannitril
Hbn hop gdm 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol (300mg) va DMF
(5ml) dugc thém xesi cacbonat (872mg), va hdn hop ndy dugc 1am mat dén 0°C. 3-
Bromobutannitril (0,129ml) dugc thém vao & 0°C, va hén hop nay duoc khudy &
70°C trong 2 gid. Hon hop phan tmg ndy dugc rét vao trong nudc da & nhiét do
trong phong. Chét rin tao thanh dugc gom bang cach loc, duoc rira bing nudce, va
duoc 1am kho dudi ap sudt giam dé tao ra hop chit néu & d&& muc (300mg).
MS: [M+H]" 348,2.
B) Axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)butanoic
Hdn hop gdém 3-(3-(3,5-bis(triflometyl)phenyl)- 1H-pyrazol-1-yl)butannitril
(300mg) va axit axetic (5ml) dugc thém axit clohydric 6N (5ml), va hon hop nay
duoc gia nhiét dudi didu kién hdi luu trong 24 giv. Hon hop phan tmg nay duoc co
dudi ép suét giam, nudc dugc thém vao phé‘m can thu duoc, va hon hop nay dugc
chiét véi etyl axetat. Dich chiét duogc rira bang nude va nude mudi béo hoa, duoc
lam khé qua natri sulfat khan, va dugc ¢d dudi 4p suat giam. Phan cin duoc tinh
ché bing HPLC (C18, pha di dong: nuéc/axetonitril (0,1% hé chira HCO,H)) dé
tao ra hop chét néu & d& muc (110mg).
MS: [M+H]" 367,0.
'H NMR (400 MHz, DMSO-ds) & 1,49 (3H, d, ] = 6,8 Hz), 2,75-2,87 (1H, m),
2,89-3,00 (1H, m), 4,74-4,88 (1H, m), 7,06 (1H, d, J =2,4 Hz), 7,93 (1H, d, ] = 2,0
Hz), 8,00 (1H, s), 8,40 (2H, s), 12,35 (1H, brs).
Vi du tham khdo 6
Axit 1-((3-(3,5-bis(triflometyl)phenyl-1H-pyrazol-1-
yDmetyl)xyclopropancarboxylic
A) 1-((3-(3,5-bis(triflometyl)phenyl-1H-pyrazol-1-yl)metyl)xyclopropancarbonitril
Hon hop gdém 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol (300mg), xesi
cacbonat (872mg) va DMF (5ml) dugc thém nho giot 1-
(brommetyl)xyclopropancarbonitril (205mg) ¢ 0°C, va hdn hop nay dugc khudy &
70°C trong 2 gid. Hon hop phan tmg ndy duoc rét vao trong nudc da & nhiét do
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trong phong. Chét rin tao thanh duoc gom bing cach loc, dwoc rira bang nudc va
duoc 1am kho dudi &p suét giam dé tao ra hop chat néu & d& muc (310mg).

MS: [M+H]" 360,1.

B) Axit 1-((3-(3,5-bis(triflometyl)phenyl-1H-pyrazol-1-
yDmetyl)xyclopropancarboxylic

Hon hop gdm 1-((3-(3,5-bis(triflometyl)phenyl-1H-pyrazol-1-
yDmetyl)xyclopropancarbonitril (310mg) va axit axetic (5Sml) dugc thém axit
clohydric 6N (5ml), va hdn hop nay duoc gia nhiét dudi didu kién hdi luu trong 24
gitr. Hn hop phéan tmg nay duoc ¢b dudi ap suat giam, nude duoc thém vao phan
can thu duoc, va hdn hop nay duge chiét vai etyl axetat. Dich chiét dugc rira br?lng
nude va nude mudi bio hoa, duge lam khd qua natri sulfat khan, va duoc ¢ dudi
4p sudt giam. Phan cin dugc tinh ché bing HPLC (C18, pha di dong:
nudc/axetonitril (hé chira HCO,H 0,1%)) dé tao ra hop chét néu & d& muc (180mg).

'H NMR (400 MHz, DMSO-dg) & 1,07-1,16 (2H, m), 1,16-1,26 (2H, m), 4,41 (2H,
s), 7,07 (1H, d, J = 2,4 Hz), 7,87 (1H, d, ] = 2,4 Hz), 8,00 (1H, s), 8,40 (2H, s),
12,56 (1H, brs).

Vi du tham khao 7
Axit 3-(3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-1-yl)-2-metylpropanoic

Hon hop gdm 3-(3,5-bis(triflometyl)phenyl)-1H-pyrazol (500 mg), xesi
cacbonat (1,45g) va DMF (10ml) dugc thém nhd giot axit 3-bromo-2-
metylpropanoic (357mg) & 0°C, va hdn hop nay dugc khudy & 70°C trong 2 gid.
Hdn hop phan tng nay duoc thém nude, va hdn hop nay duge chiét véi etyl axetat.
Dich chiét dugc rira bang nude va nudc mudi bdo hoa, dugc 1am khd qua natri
sulfat khan, va dugc c6 dudi ép suét giam. Phan c3n duge tinh ché béng HPLC
(C18, pha di dong: nudc/axetonitril (hé chira 0,1%)) dé tao ra hop chét néu & dé
muc (45mg).

'H NMR (400 MHz, DMSO-dq) & 1,06 (3H, d, J = 6,8 Hz), 2,94-3,08 (1H, m), 4,23
(1H, dd, J = 13,6, 6,8 Hz), 4,43 (1H, dd, J = 13,6, 6,8 Hz), 7,07 (1H, d, J = 2,0 Hz),
7,86 (1H, d, J = 2,0 Hz), 8,01 (1H, s), 8,40 (2H, s), 12,53 (1H, brs).

Theo céc phuong phap duogc thé hién trong cac vi du tham khéo néu trén
hodc cac phuong phap tuong tu ching, cac hop chat vi du tham khao trong cac
bang sau dy duoc diéu ché. Cac hop chét vi du tham khao duogc thé hién trong cac
bang sau ddy. Trong cac bang nay, MS thé hién céc tri sb do duoc.
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Bang 2
Vidu
f?ﬁgg Tén IUPAC cong thirc cAu tao | mubi| MS
sO
etyl ((4-(3,5-bis(triflometyl)phenyl)-
1 " N, 400,1
1,3-oxazol-2-yl)sulfanyl)axetat =1 B 4
™
5 axit ((4-(3,5-bis(triflometyl)phenyl)- 369.9
1,3-oxazol-2-yl)sulfanyl)axetic ’
3 etyl ((6-(3,5-bis(triflometyl)phenyl)- 410.1
pyridin-3-yl)sulfanyl)axetat ’
it ((6-(3,5-bis(trifl 1)-
4 axit ((6-( o is(triflometyl) | 382.0
phenyl)pyridin-3-yl)sulfanyl)axetic
s axit 3-(3-(3,5-bis(triflometyl)phenyl)- 364.9
1H-pyrazol-1-yl)butanoic ’
. o N
axit 1-((3-(3,5-bis(triflometyl)phenyl)-
6 |1H-pyrazol-1-yl)metyl)xyclopropan- | 376,9
carboxylic !
v axit 3-(3-(3,5-bis(triflometyl)phenyl)- 364.9
1H-pyrazol-1-yl)-2-metylpropanoic |, ’

Vi du thir nghiém 1

Str dung hé Retinol-RBP4-TTR ELISA dugc thé hién duéi day, hoat tinh
ctia hop chét theo sang ché dé e ché su lién két cia RBP4 va retinol va TTR duoc
déanh gia.
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1 A: sinh san v6 tinh ciia gen RBP4 nguoi va gen TTR nguoti

Gen RBP4 ngudi duogc sinh san vo tinh bing PCR sir dung Universal
cDNA ngudi (Clontech, QUICK-Clone cDNA) lam mau, va c4c bd doan mdi 14
nhu sau.

RBPU:
5’-ATATGGATCCACCATGAAGTGGGTGTGGGCGCTC-3’ (SEQIDNO: 1)
RBPL:

5’-ATATGCGGCCGCCTACAAAAGGTTTCTTTCTGATCTGC-3’ (SEQ ID
NO: 2)

Phan Uung PCR dugc thyc hién theo giao thuc di kém vdéi Pyrobest
polymeraza (TAKARA BIO INC., LTD.). San phdm PCR thu duoc duoc cho tham
gia dién di gel agaroza (1%), phan doan ADN khoang 0,6kb chtra gen RBP4 dugc
phuc hdi tir gel ndy, tiéu héa dugc bang cac enzym kim him BamHI va Notl. Phan
doan ADN sau khi xtr ly bing enzym kim hdm dugc cho tham gia dién di gel
agaroza (1%), phan doan ADN khoang 0,6kb dugc phuc héi, va duoc bude vao
plasmit pcDNA3.1(+) (Invitrogen) duoc tiéu hoa bang cac enzym kim him BamHI
va Notl dé tao ra plasmit biéu hién pcDNA3.1(+)/hRBP4. Trinh tu ADN ciia phan
doan duogc léng vao dugc xac nhan 1a phu hgp véi trinh ty muc tiéu.

Gen TTR ngudi duge nhan ban vo tinh bing phéan tng PCR sir dung cDNA
rudt non ngudi (Clontech, QUICK-Clone cDNA) 1am mau, va ¢ bd doan mdi nhu
sauL.

TTRU:

5’-ATATGGATCCACCATGGCTTCTCATCGTCTGCTCC-3’ (SEQ ID NO: 3)
TTRL:

5’-ATATGCGGCCGCTCATTCCTTGGGATTGGTGACGA-3’ (SEQ ID NO: 4)

Phan tmg PCR duoc thyc hién theo giao thic di kém véi Pyrobest
polymeraza (TAKARA BIO INC., LTD.). San phdm PCR thu duoc duoc cho tham
gia dién di gel agaroza (1%), phan doan ADN 0,5kb chira gen TTR dugc phuc hdi
tir gel nay, duoc tidu hoa bang enzym kim him BamHI va Notl. Phan doan ADN
sau khi xr Iy enzym kim ham dugc cho tham gia dién di gel agaroza (1%), phan
doan ADN 0,5kb duogc phuc hdi, va dugc budc vao plasmit pcDNA3.1(+)

(Invitrogen) duoc tiéu héa bing cic enzym kim hdm BamHI va Notl dé tao ra
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plasmit biéu hién pcDNA3.1(+)/hTTR. Trinh tw ADN ctia phan doan 16ng vao
dugc xac nhan 1a phu hop vdi trinh tw muc tiéu.

1B: cAu truc cta plasmit biéu hién RBP4-His nguoi
Vi trf EcoRI duoc cung cip ddu 3’ ctia gen hRBP4 bang PCR st dung
plasmit biéu hién pcDNA3.1(+)/hRBP4 duoc sin xuét trong 1A néu trén lam miu

va c4c bd doan mdi nhu sau.

CMVP:

5’-TGGGAGGTCTATATAAGCAGAGCTCG-3’ (SEQ ID NO: 5)
RBPECO:

5-ATATGAATTCTTCCTTGGGATTGGTGAC-3’ (SEQ ID NO: 6)

PCR dugc thuc hién theo giao thiic di kem véi Z-Taq polymeraza
(TAKARA BIO INC., LTD.). San phdm PCR thu dwoc dugc tinh ché bang kit tinh
ché QIAquick PCR (QIAGEN), va duoc tiéu héa bang enzym kim hdm BamHI va
EcoRI. Phan doan ADN sau khi xtr Iy enzym kim ham nay dugc cho tham gia dién
di gel agaroza (1%), phan doan ADN thu dugc khoang 0,6kb dugc phuc hdi, va
duoc bude vao plasmit pcDNA3.1(+) (Invitrogen) duoc tiéu héa bang enzym kim
ham BamHI va EcoRI dé tao ra pcDNA3.1(+)/hRBP4-Eco ¢6 vi tri EcoRI & dau 3’
cua gen hRBP4.

Vi tri EcoRI duoc cung cdp dau 3’ cua gen hTTR biang PCR sir dung
plasmit biéu hién pcDNA3.1(+)/hTTR dugc san xuét trong 1A néu trén lam mau
va cac by doan mdi CMVP va TTRECO.

TTRECO:
5’-ATATGAATTCCAAAAGGTTTCTTTCTGATC-3’ (SEQ ID NO: 7)

Phan Ung PCR dugc thuc hién theo giao thttc di kem véi Z-Taq
polymeraza (TAKARA BIO INC., LTD.). San phidm PCR thu dugc dugc tinh ché
bang kit tinh ché QIAquick PCR (QIAGEN), va dugc tiéu hoa bing enzym kim
ham BamHI va EcoRI. Phan doan ADN sau khi xtr ly enzym kim hdm dugc cho
tham gia dién di gel agaroza (1%), phan doan ADN thu duogc khoang 0,6kb dugc
phuc hdi, va dugc bude vao plasmit pcDNA3.1(+) (Invitrogen) dugc tiéu héa bang
enzym kim hdm BamHI va EcoRI dé tao ra pcDNA3.1(+)/hTTR-Eco ¢6 vj tri
EcoRI & dau 3’ ctia gen hTTR.

TTR-His plasmit biéu hién pcDNA3.1(+)/hTTR-His trong d6 nhin His
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duge thém vao dau C cta TTR ngudi duoc san xudt bang cach 10ng phan doan
ADN tbng hop chtra trinh tw nhén His dugc san xult bang cach xir 1y nhiét
oligoDNA sau diy & vi tri EcoRI va vi tri Notl cia pcDNA3.1(+)/hTTR-Eco dugc

san xudt nhur d& cap néu trén.

HISENU:

5’-AATTCCATCATCATCATCATCACTAGGC-3’ (SEQ ID NO: 8)
HISENL:

5’-GGCCGCCTAGTGATGATGATGATGATGG-3’ (SEQ ID NO: 9)

M&i HISENU va HISENL dugc hoa tan & ndng d6 25 pmol/ul, dugc gia
nhiét & 94°C trong 5 phit, duoc lam mat dén nhiét do trong phong dé cho phép su
xt 1y nhiét, nho d6 thu duge phan doan ADN téng hop chura trinh ty nhan His.
pcDNA3.1(+)/hTTR-Eco duoc tiéu héa bang EcoRI va Notl, phan doan ADN sau
khi xtr Iy enzym kim hdm duogc cho tham gia dién di gel agaroza (1%), phan doan
ADN thu duge khoang 5,9kb dugc phuc hdi, va phan doan ADN téng hop chira
trinh tu nhan His dugc budc vao do dé tao ra plasmit TTR-His biéu hién
pcDNA3.1(+)/hTTR-His trong d6 nhan His duoc thém vao du C ctia TTR nguoi.

Plasmit RBP4-His biéu hién pcDNA3.1(+)/hRBP4-His trong d6 nhan His
dugc thém vao diu C cia RBP4 ngudi dugc san xudt nhu sau.
pcDNA3.1(+)/hRBP4-Eco dugc ti€u hoa bang enzym kim him EcoRI va Dralll,
duoc cho tham gia dién di gel agaroza (1%), va phan doan ADN thu dugc khoang
6,0kb dugc phuc hdi. pcDNA3.1(+)/hTTR-His duogc ti€u hoa béng enzym kim ham
EcoRI va Dralll, dugc cho tham gia dién di gel agaroza (1%), va phan doan ADN
thu dugc khoang 6,0kb dugc phuc hdi. Ca hai phan doan dugc budc vao dé tao ra
plasmit RBP4-His biéu hién pcDNA3.1(+)/hRBP4-His trong d6 nhan His dugc
thém vao dau C ctia RBP4 nguoi.

1C: san xuat RBP4-His ngudi

RBP4-His ngudi duge biéu hién st dung hé biéu hién FreeStyle 293
(Invitrogen) va plasmit biéu hién pcDNA3.1(+)/hRBP4-His dugc san xuat 1B néu
trén. Theo giao thic di kém v6i hé biéu hién FreeStyle 293, 600ml méi truong nudi
cdy duoc sir dung dé biéu hién. Sau khi chuyén nap va 3 ngay nuodi cdy, dich ndi bé
méat moi trudng nuodi céy chtra hRBP4-His bai tiét duoc phuc hdi. Dich ndi bé mit
mdi trudng nudi cdy duoc cb lai st dung VIVACELL 250 (giam trong luong phan
tr 10K, VIVASCIENCE), va duoc pha lodng véi 20mM Tris (pH 8), nhd d6 chét
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dém duoc thé. Chét 16ng duoc hip thu bang cach di qua cot TOYOPEARL DEAE-
650 M (1 cm IDx10 cm, Tosoh Corporation) dugc can bing voi chat dém Tris
20mM (pH 8) & tdc do dong 2,5mL/phit, va dugc rira giai & 0 dén 0,35M NaCl
gradien dé tao ra cac phan doan RBP4-His nguoi. Cac phan doan nay dugc cd dén
khoang 5ml st dung Vivaspin 20 (giam trong luwong phan tr 10K,
VIVASCIENCE). Dung dich d& ¢6 dugc dua qua cot HiLoad 26/60 Superdex 200
pg (2,6cm IDx60cm, GE Healthcare) dugc can bing véi TBS (pH 7,4), va dugc
ria giai véi TBS (pH 7,4). Phéan doan chta RBP4-His nguoi dugc phuc héi, va
duoc c6 dén khoang 8ml st dung Vivaspin 20 (giam trong lugng phén t 10K,
VIVASCIENCE). Khoang 8mg RBP4-His nguodi thu dugce tir 600ml moéi truong
nudi cdy.

1D: san xudt TTR nguoi

TTR nguoi duge biéu hién sir dung hé biéu hién FreeStyle 293 (Invitrogen)
va plasmit biéu hién pcDNA3.1(+)/hTTR dugc sin xuét trong 1A néu trén. Theo
giao thic dinh kém hé biéu hién FreeStyle 293, 600ml mdi truong nudi cdy dugc
str dung dé bidu hién. Sau khi chuyén nap va 3 ngdy nuoi céy, dich ndi bé mait moi
truong nudi cAy chira TTR ngudi da bai tiét duoce phuc hdi. Dich ndi bé mat moi
trudng nudi cdy duoc co lai sir dung VIVACELL 250 (giam trong lugng phén tir
10K, VIVASCIENCE), va dugc pha logng v6i 20mM Tris (pH 8), nho do chét
dém duoc thé. Chit 16ng duoc hip thu bang cach di qua cot TOYOPEARL DEAE-
650 M (lecm IDx10cm, Tosoh Corporation) dugc can bing v6i chat dém Tris
20mM (pH 8) ¢ téc do dong 2,5ml/phut, va dugc rira giai & 0 dén 0,55M NaCl
gradien dé tao ra cac phan doan TTR ngudi. Cac phan doan ndy dugc cb lai st
dung Vivaspin 20 (giam trong lugng phan ttr 10K, VIVASCIENCE), va dugc pha
lodng v6i 20mM Tris (pH 8), nhd d6 chét dém duoc thé. Chét 1ong dugc hap thu
béng cach di qua cdt HiLoad Q Sepharose HP (1,6cm IDx10cm, GE Healthcare)
duoc can bang véi chat dém Tris 20mM (pH 8) & téc d6 dong 1,0ml/phitt, va dugc
rira giai & 0 dén 0,4 M NaCl gradien dé tao ra cdc phan doan TTR ngudi. C4c phan
doan nay duoc c¢6 dén khoang 5ml st dung Vivaspin 20 (giam trong lwong phan tir
10K, VIVASCIENCE). Dung dich da c6 dugc dua qua cdt HilLoad 26/60 Superdex
75 pg (2,6cm IDx60cm, GE Healthcare) duoc can béng v6i PBS (pH 7,4), va dugc
rira giai voi TBS (pH 7,4). Phan doan chtra TTR nguot dugc phuc hdi, va duge co
dén khoang 5ml st dung Vivaspin 20 (gidm trong luong phan tr 10K,
VIVASCIENCE). Khoang 6mg TTR nguoi thu dugce tor 600ml moéi trudng nudi
cay.
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1E: san xuat TTR-biotin nguoi

TTR ngudi duge didu ché trong 1D néu trén dugc dan nhan biotin st dung
Biotinylation Kit (Sulfo-Osu) (DOJINDO LABORATORIES) theo giao thirc dinh
kém dé san xudt TTR-biotin ngudi. TTR nguoi (5,0mg) dugc cb lai st dung
Vivaspin 6 (giam trong luong phan tir 10K, VIVASCIENCE) va dugc pha lodng
v6i 50mM NaHCO;, nhér d6 chit dém dugc thé. Dung dich nay duoc pha logng véi
50mM NaHCO; dé tao ndng d6 ciia TTR nguoi dén 2,0mg/ml, va dung dich nuée
Biotin-(AC5)2 Sulfo-OSu (10mg/ml) (9,9ul) dwoc thém vao va hon hop ndy dugc
cho phan tng & 25°C trong 2 gid. Dung dich nady sau khi phan tmg dugc dua qua
c0t NAP-25 (GE Healthcare) dugc can bing v6i PBS (pH 7,4), dugc ria giai véi
PBS (pH 7,4) va nudc rira giai (3,5ml) chira TTR-biotin nguoi duoc phuc héi.

1F: thtr nghiém lién két bang retinol-RBP4-TTR ELISA

Hé ELISA nay phat hién phttrc cia RBP4 va TTR dya trén sy lién két phu
thudc retinol cia RBP4 vao TTR.

RBP4 nguoi duge dan nhin His d4 st dung dugc san xuét trong 1C néu
trén.

TTR ngudi biotinyl hoa di st dung duoc diéu ché trong 1E néu trén.

Streptavidin (20ul) (10pg/ml Streptavidin loai II (Wako Pure Chemical
Industries, Ltd.), 10mM Tris-HCI (pH 7,5), 10mM NaCl) dugc thém vao dia den
384 16 (Nunc MaxiSorp, Thermo Fisher Scientific Inc.), va dia ndy dugc quay ly
tam (1000 vong/phtt, 1 phut) va dugc phu & 4°C qua dém. Dia nay dugc rira hai
lan v6i PBST (PBS, 0,05% Tween 20, 1001/15), va dugc phong bé biang 25%
Block Ace (Snow Brand Milk Products Co., Ltd., PBS, 100u1/156). Dia nay duoc
cho quay ly tdm (1000 vong/phut, 1 phut), va dugc 4 & nhiét dd trong phong trong
4 gi0 hodc 4°C qua dém. Dia nay duogc rira hai 1an bang PBST (PBS, 0,05% Tween
20, 100ul/15), va TTR ngudi biotinyl hoa (ndng d6 dung dich gde 1,0mg/ml) duoc
pha lodng 750 lan bang PBST dugc thém véo & mirc 20ul/18. Pia nay duoc cho
tham gia quay ly tam (1000 vong/phut, 1 phit), va duoc gilt thém & nhiét do trong
phong trong 1,5 gid hodc 4°C qua dém. Dia nay duogc rua 3 lan bing PBST
(100ul/13), va RBP4 ngudi duoc dén nhin His (ndng d6 dung dich gde 1,28mg/ml)
duoc pha loding 4000 1an bang chat dém phan tmg (50mM Tris-HCI, 150mM NaCl,
0,005% Tween 20, ImM DTT, 0,1% BSA) duoc thém vao & mirc 10u1/15. Su pha
loding cta hop chit (ndng do gap 200 14n) dugc didu ché v6i DMSO, va mdi 1,6ul
duge thém vao chit dém phan tmg (320ul) chia retinol (50nM) (Sigma-Aldrich
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Co.). Chat dém phan tmg (320pl) chia retinol va dugc thém véi DMSO duge st
dung lam mAu ddi chimg duong, va chét dém phan tmg (320ul) khong chrra retinol
va duoc rira véi DMSO duoc sit dung lam mAu ddi ching 4m. Dung dich hdn hop
gbm retinol va hop chat dugc thém vao dia & mic 15ul/15. Dia nay duge khudy
trong may trén dia, dugc quay ly tdm (1000 vong/phtt, 1 phut), va dugc cho phan
umg & nhiét do trong phong trong 2 gio. Dung dich khang thé lién hop HRP khang
His (QIAGEN) duoc pha lofing véi chat dém phan tmg dugc thém vao & mirc
101/16, duge quay ly tim (1000 vong/phtt, 1 phit), va duge cho phan tmg & nhiét
dd trong phong trong 30 phuit. Dia nay duoc rira 3 1an véi PBST (100ul/18), chét
phan tng SuperSignal ELISA Femto Maximum Sensitivity Substrate (PIERCE,
Thermo Fisher Sceintific Inc.) dugc thém vao & murc 30ul/1d, va su phat quang
duogc do bang may doc dia (Envision).

Hoat tinh tic ché su lién két cua hop chit dugc xac dinh bang 100 x (tri sb
kiém soat dwong — tri s& hop chat thir nghiém)/(tri s6 kiém soét duong — tri s6 kiém
so4t am). Cac két qua dugc thé hién trong bang 3.

Bang 3
Vidusd | Hoat tinh Grc ché lién két RBP4 ngudi (% & mirc 10uM)
Vidul 98
Vidu?2 99
Vidy3 100
Vidu 4 100
Vidu5 100

Tir céc két qua néu trén, rd rang 13 hop chét theo séng ché trc ché sy lién két
cua RBP4, va retinol va TTR.

Vi du thir nghiém 2
Hoat tinh 1am giam RBP4 trong mau ctia hgp chat theo sang ché duoc danh
gia st dung chudt C57BL/6].

Chudt duc C57BL/6J 7 dén 10 tudn tudi (Japan Charles River) duoc nudi
d8 thich nghi v6i méi trudong dudi cac didu kién an thuc phdm tu do- db &n rin CE-
2 (CLEA Japan, Inc.) trong 4 dén 6 ngay, va duoc nhom lai moét cach ngiu nhién
(4 hodc 5 con mdi nhém). Vao ngay thir nghiém, cdc mau mau duge gom tir tinh
mach dudi, va huyét twong dugc tach (tri sb lic 0 gid). Sau d6, hop chét thir
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nghiém (vi du 1, 2, 3, 4, 5, 6, 7 hodc 8) duoc dung qua dudng miéng & lidu ding
3mg/kg hodc 10mg/kg (dung mdi: dung dich 0,5% metylxenluloza (10mL/kg)). 0
8 va 24 gid sau khi hop chét dugc ding, cAc mau mau dugc gom tir tinh mach dudi
va huyét tuong duogc tach. Dung dich metylxenluloza 0,5% (10ml/kg) duogc ding
qua dudng miéng & nhém dbi ching,

Luong RBP4 trong huyét tvong dugc gom duge do bing phuong phép
ELISA. Str dung khang thé RBP4 polyclonal tho khéang chudt (Hokudo Co., Ltd.),
RBP4 duoc dinh luong bang quy trinh sau ddy. Pia ELISA 96 16 dugc phu khang
thé 50pg/ml (100ul), va duoc gitt & 4°C qua dém hogic & nhiét d trong phong
trong 2 gio. Sau khi phong bé bing BlockAce (Dainippon Pharmaceutical Co.,
Ltd.), 100ul RBP4 chuét hodc mau duoc thém vao va dia dugc gitt & nhiét do trong
phong trong 2 gid, duoc rira bang PBS-0,5% Tween20, dugc thém khang thé
khéng RBP4 dugc dan nhin HRP (dugc diéu ché bang cach din nhén khang thé
RBP4 polyclonal (Hokudo Co., Ltd.) v6i HRP (DOJINDO LABORATORIES))
(100ul), va dugc gitt & nhiét do trong phong trong 1 gi¢. Sau khi roa, TMB
(Sigma) duoc thém vao & nhiét do trong phong trong 20 phut dé cho phét trién mau.
Phan tmg nay dugc 1am ngudi bing axit sulfuric 2N va su birc xa & A450 nm duoc
do bing may doc dia. Thay ddi tir tri s6 ban diu ctia mbi cé thé duoc ldy 1am tri sb
tuong d6i so véi nhém di chimg (tri s6 ban dau/tri s6 ddi chimg, %) mdi thoi
diém. Céc két qua duoc thé hién dudi ddy theo gia tri trung binh + do 1éch chuan
(n=4 hoac 5).

Béng 4
Vidu sb Lidu ding RBP4 gtri sb ban dau/tri sb dbi cp}'mg %)
8 gi0 sau 24 gi0 sau
1 10 mg/kg 37,25+11,45 61,81£14,79
2 10 mg/kg 23,93+5,84 64,87£16,79
3 10 mg/kg 20,70+1,55 49,64+10,48
4 3 mg/kg 19,86+11,85 54,29+19,15
5 3 mg/kg 32,14+6,82 36,20+1,87
6 10 mg/kg 58,17£8,61 79,7045,22
7 10 mg/kg 43,66+4,92 71,75+8,77

T4t ca cc hop chét thé hién tri s6 thip hon so v6i nhém dbi chimg 8 gid
sau khi str dung khi ding riéng qua duong miéng. Cac két qua nay thé hién hop
chit theo sang ché co hoat tinh 1am giam RBP4 mau.
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Vi du thir nghiém 3

Hoat tinh ngin su két tu chat chuyén hoa retinoid bis-retinoid N-
retinyliden-N-retinyletanolamin (A2E) trong nhén cau ctia hop chat theo séng ché,
duge danh gia st dung chudt bi bt hoat A4 cassette lién két ATP (ABCA4 KO).
AZ2E 1a thanh phan cu tao chinh ciia Lipofuscin trong nhin cau, va lién quan dén
sy khéi phat va tién tridn bénh 1y trong bénh thoai hoa diém vang do tudi gia gy
teo va bénh Stargardt. Chudt ABCA4 KO duogc xac nhén la thé hién sy két tu dang
ké A2E, Lipofuscin cling véi su 140 héa, va dugc xem 1a mau dong vat bénh thoai
hoé diém vang do tudi gia gy teo va bénh Stargardt.

Chu6t duc ABCA4 KO 8 tudn tudi duoc nhém mot cach ngdu nhién, va
dung dich metylxenluloza 0,5% dugc ding qua dudng miéng & nhoém d6i chimg,
va hdn dich metylxenluloza 0,5% ctia hop chat & lifu ding duoc thé hién trong
bang sau day dugc cho nhém hop chét thi nghiém ding qua duong miéng, mot lan
mdi ngay ¢ mirc 10ml/kg. Mbi nhém gbém 6 hodc 7 con chudt. Sau khi dung 13p lai
trong 8 hodc 12 tuan, nhan ciu dugc tach trong diéu kién gay mé.

Trong nhan cau, A2E dugc do bang phuong phéap HPLC. Tiéu chuén tham
khao A2E duoc tdng hop tir all-trans retinal, etanolamin trong etanol dugc bd sung
axit axetic. PAu tién, 0,3ml cdc hat PBS va zirconia dugc thém vao nhén cau, va
dich treo mé ddng thé dugc bao ché st dung Mixer Mill MM 300 (QIAGEN).
Dung dich clorofom:metanol (2:1) (0,8ml) dugc thém vao va hdn hop nay dugc
khudy trong 5 phut. Lép dudi dugc liy riéng ra mét éng khéc, dung dich
clorofom:metanol (2:1) (0,6ml) duoc bd sung thém va hdn hop nay duoc khudy
trong 5 phut. Lép dudi dugc két hop véi mot 16p dugc tach trude d6, va duge lam
khd cho dén khi thanh thé rén bang cach thdi khi nito. 0,05ml dung dich axetonitril
85% dugc thém vao va hdn hop nay dugc khudy dé tao ra mau do. Déi véi HPLC,
Alliance 2695 va Photo diode array 2998 (PDA) (Waters) dugc sir dung, va
Empower 2 duogc st dung 1am phan mém phan tich. Cot duge st dung 13 Atlantis
dC18 (3um, 3,9x150mm) (Waters), va nhiét do cot dugc dat dén 40°C. Bbi véi pha
di dong, dung dich hdn hop chira axetonitril va nudc cat (chtra 0,1% axit
trifloaxetic) duoc st dung & mac 1ml/phut va, d6i véi cac diéu kién gradien, ndng
d6 axetonitril duoc ting tir 85% dén 100% hon 15 phut, va sau d6 dugc lam gidm
ngay lap tirc dén 85% va mot mau dugc kiém soét trong 20 phtt. Su dinh luong
duoc thuc hién & kha nang buc xa tia cuc tim & 440nm bang PDA.
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Bang 5
Vi du sb Liéu ding A2E (% tri s6 dbi chimg)
2 10 mg/kg 77,63+9,06
3 10 mg/kg 73,90£15,58
4 1 mg/kg 79,47+14,53
5 3 mg/kg 59,10+10,33

Viéc st dung lap lai tht ca cac hop chét néu trén d3 ngan sy két tu chét
chuyén hoa retinoid A2E trong nhén cau ctia chuét ABCA4 KO.

Vi du bao ché 1 (bao ché vién nang)

1) hop chét cta vi du 1 30mg
2) xenluloza vi tinh thé 10mg
3) lactoza 19mg
4) magie stearat Img

Téng 60mg

1),2), 3) va 4) dugc tron va nhdi vao vién nang gelatin.

Vi du bao che 2 (bao ché vién nén)

1) hop chét ctia vi du 1 30g

2) lactoza 50g

3) tinh bdt ngd 15¢g

4) canxi carboxymetylxenluloza 44¢g

5) magie stearat lg

1000 vién nén 140g téng

Téng luong 1), 2), 3) va 30g ctia 4) duoc nhao véi nude, duoe 1am kho
trong chan khong va dugc ray. Bot dugce rdy dugc tron véi 14g cia 4) va 1g cua 5),
va hdn hop ndy duoc dot bang may dic vién nén. Theo cach nay thu duoc 1000
vién nén chira 30mg hop chét theo vi du 1 mdi vién nén.

Vi du bao ché 3 (bao ché thudc md)

1) hop chét ctia vi du 1 0,5g
2) parafin ldng lg
3) vazolin tring 98,5¢g
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Téng 100g

1), 2) duoc tron déu trong méay nghién, 3) dugc thém tr tir cling v6i nhao
dén téng lugng 100g. Hon hop thu duge duge chia ra va nap vao tuyp dé tao ra
thudc m.

Vi du bao ché 4 (bao ché thudc nhd mat)

1) hop chét ctia vi du 1 0,05¢
2) axit boric 1,2g
3) L-natri glutamat 0,2g
4) natri edetat 0,005¢g
5) dibutylhydroxytoluen 0,005¢g
6) clobutanol 0,1g

7) benzalkoni clorua (10% trong luong/thé tich) 0,05ml

8) I-mentol 0,008¢g

9) macrogol 4000 0,4¢g

10) natri hydroxit g.s.

11) nuée tinh khiét khir tring duoc thém dén 100ml

Céc thanh phén néu trén dugc trén dé tao ra thudc nhé mét.
Kha néng tng dung trong cong nghiép

Hop chét theo sang ché c6 hoat tinh 1am giam RBP4 vuot troi, va hitu ich
lam thudc dé phong ngira hodic didu tri bénh hodc tinh trang bénh do trung gian 1a
su gia ting RBP4 hodc retinol do RBP4 cung cap nhu bénh thoéi hoa diém vang do
tudi gia, bénh Stargardt va twong tu.

Pon séng ché nay dua trén don sang ché s6 2014-217770 nop tai Nhat Ban,
ndi dung cua don dugc két hop ddy du trong ban mb ta sang ché nay bang cach
vién dan.

Poan mdi SEQ ID NO: 1: PCR (RBPU)
Poan mdi SEQ ID NO: 2: PCR (RBPL)
Poan mdi SEQ ID NO: 3: PCR (TTRU)
Poan mdi SEQ ID NO: 4: PCR (TTRL)
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Poan méi SEQ ID NO: 5: PCR (CMVP)

Poan mdi SEQ ID NO: 6: PCR (RBPECO)

Poan mdi SEQ ID NO: 7: PCR (TTRECO)

SEQ ID NO: 8: oligonucleotit (HISENU) dé tao ra doan gen téng hop chira trinh tu
nhan His

SEQ ID NO: 9: oligonucleotit (HISENL) dé tao ra doan gen tong hop chira trinh tu
nhan His
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YEU CAUBAO HQ
1. Hop chét c6 cong thirc (I):
CF3
~ /’Q§‘\\T ; o

trong do

vong A 13 vong pyrazol, vong pyridin hodc vong pyrimidin;

X1aCHy hodc O;va |

R 14 nguyén tir hydro hodc nhém Ci.¢ alkyl
hodc mudi ctia né.
2. Hop chét axit ((2-(3,5—bis(triﬂometyl)phenyl)pyrimidin—S-yl)oxy)axetic hodc
mudi ctia né. ’, |
3. Hop chét axit ((6-(3,5-bis(triflometyl)phenyl)pyridin-3 -yl)oxy)axetic hodc mubi
cta no.
4. Hop chét axit 3-(3 -(3,5-bis(triﬂometyl)pheny1)—lH-pyrazol-l-yl)propanoic hodc
mudi ctia né. '
5. Hop chét axit ((4-(3,S-bis(triﬂometyl)phenyl)-1,3-oxazol—2-yl)oxy)axetic hodc
mudi cia né. e :
6. Hop chét axit ((1-(3,5-bis(triflometyl)phenyl)-1H-pyrazol-3 -yl)oxy)axetic hodc
mubi ctia né.

¥
7. Thubc chita hop chét theo diém 1 hoic mubi ctia né.
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<110>

<120>

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>
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9

PatentIn version 3.4
1

34

ADN

Nhé&n tao

Poan mdi PCR (RBPU)

1

atatggatcc accatgaagt gggtgtgggc gctc

34

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

38

ADN

Nhé&n tao

Poan mdi PCR (RBPL)

2

atatgcggcc gcctacaaaa ggtttctttc tgatctge

38

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

35

ADN

Nhé&n tao

Poan mdi PCR (TTRU)

3

atatggatcc accatggctt ctcatcgtct gctcce

35
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<210>
<211>
<212>
<213>

<220>
<223>

<400>
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4

35

ADN

Nhé&n tao

Doan mdi PCR (TTRL)

4

atatgcggcc gctcattcct tgggattggt gacga

35

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

26

ADN

Nhan tao

Poan mdi PCR (CMVP)

5

tgggaggtct atataagcag agctcg

26

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

28

ADN

Nhén tao

Poan mdi PCR (RBPECO)

6

atatgaattc ttccttggga ttggtgac

28

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7
30

ADN

Nhén tao

Doan mdi PCR (TTRECO)

7

atatgaattc caaaaggttt ctttctgatc

30
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<210> 8
<211> 28
<212> ADN

<213> Nhan tao

<220>
<223> oligonucleotit dé& tao ra doan gen téng hop chua trinh ty dudi
His (HISENU)

<400> 8

aattccatca tcatcatcat cactaggc
28

<210> 9

<211> 28

<212> ADN

<213> Nhéan tao

<220>
<223> oligonucleotit d& tao ra doan gen tdéng hop chia trinh tu dudi
His (HISENL)

<400> 9
ggccgectag tgatgatgat gatgatgg
28
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