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trong d6 tat ca cac ky hiéu c6 ciing § nghia nhu dugc néu trong phan mo ta;

muoi, N-oxit hodc solvat ciia né. Hop chat nay 1a hop chat phan tir thap cé hoat
tinh chd van thu thé somatostatin kiéu phu 2 manh, va do dé c6 thé dugc ding
theo cdch don gian, c6 do 6n dinh cao va c6 doc tinh thap. Do d6, hgp cht theo
sang ché 1a hitu dung dé phong va/hodc diéu tri bénh d6i véi cic bénh lién quan
dén somatostatin nhu bénh to ddu chi va tic da day - ruot. Sdng ché ciing dé cap

dén dugc phdm va thudc chita hgp chat néu trén.
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Linh vyc ky thuit dwgc dé cap

Sang ché dé cap dén hop chét ¢ cong thuc chung (I) duge md ta dudi day cé
hoat tinh chil van thu thé somatostatin, cu thé, c6 hoat tinh chu van thu thé somatostatin

kiéu phu 2, mudi, N-oxit hodc solvat ctia né, duge phdm va thudc chira hop chét nay.
Tinh trang ky thuit ciia sang ché

Bénh to du chi 1a rdi loan hocmon din dén tir viéc tiét du hocmon tdng trudng
tir tuyén yén gay ra béi u tuyén yén va cac bénh twong tu. Ngudi bénh bi méc bénh nay
¢6 su phinh to dAu, xwong & ban tay va ban chin va md mém. Ty 16 mic bénh cua bénh
to d4u chi 1a khoang 60 ngudi bénh trén mot triéu ngudi, ty 18 nay khong dugc xem 1a
cao. Tuy nhién, bénh nay anh huéng dén cude sbng ctia ngudi bénh do su khéac thudng
& céc by phan cia co thé va 1a bénh nghiém trong c6 nguy co tir vong cao boi cac bénh

tim mach ma xuét hién & mot phén ba trong ) nhimg ngudi bénh.

Ngudi bénh méc bénh to diu chi hién duge didu tri bdi, ngoai liéu phéap cit bing
phdu thuat u tuyén tiét hocmon ting trudng va bing xa tri, liéu phap dung thubc d&
dung ngoai sinh chét tuong tu clia somatostatin, mgt hocmon ma kim ham sy tiét
hocmon ting truong. Céac chdt twong ty somatostatin bao gdm octreotit axetat
(Sandostatin®) 1a sin phidm cua Novartis Pharmaceuticals va lanreotit axetat
(Somatuline®) 13 san phdm cua Ipsen Pharma S.P.S., ma tic dung cua né di dugc ghi
nhén va dugc dam bao. Trong khi d6 cac thudc nay 1a thubc loai peptit va do d6 dodi hoi
viéc ding bing cach tiém, va di c6 bao cdo ring, viéc tiém trong co ché phim giai
phong duy tri ctia né mot 14n trong vai tudn kém theo dau déng ké. Dé giai quyét van dé
ndy, ngudi ta cho ring Iua chon t6t nhét 1a thu dugc hop chét phén tir thip khong peptit,

dung duoc theo dudng miéng ma khdng phai thudc peptit khi ding cin phai tiém.

Trong khi, dd phat hién ra ring, c6 5 kiéu phu thu thé somatostatin, tir SSTR1
dén SSTRS, va da c6 bao céo réng, octreotit axetat va lanreotit axetat lién két voi thu
thé somatostatin kidu phu 2 (SSTR2) véi cao ai luc. Ciing di c6 bao céo ring, cac thude
lién két vao thu thé somatostatin kiéu phu 3 (SSTR3) va thu thé somatostatin kiéu phu 5
(SSTR5) véi 4i lyc vira phai va khong lién két voi thu thé somatostatin kiéu phu 1

(SSTR1) hoic thu thé somatostatin kiéu phu 4 (SSTR4).
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Do s khac nhau vé 4i lyc cla octreotit axetat va lanreotit axetat vé phia céc kiéu
phu cta thy thé ndy da dugc phat hién mot cach khoa hoc, mét vai chat chi van thu thé

somatostatin, phan tit thip, khong peptit da dwoc tdng hop.

Vi dy, tai lidu sang ché 1 mé ta ring hop chit ¢6 cong thirc chung (A):

Raa N7 Riaa

( o "2 (A)

A R
R7A\BA, A 5A
]

Da. =
Rex~  Fa

N/

trong d6 Ba va Da ddc 1dp 1a cacbon hodc nito; Aa va Fa ddc 1ap 1a CH hoic
nito, véi diéu kién 1a chi hai hodc it hon trong s6 Aa, Ba, Da va Fa déng thoi 14 nito;
Ria va Riaa d6c 13p 1a hydro, C1-12 alkyl hodc nhém tuong tu; Roa 13 hydro, C1-12
alkyl hodc nhém tuong ti; Rsa va Raa ddc 18p 14 hydro, halogen, C1-12 alkyl hoic
nhom tuong tu; Rsa 1a (CHz2)ma C6-10 aryl hodc (CHz)ma C5-10 heteroxyclyl; Rsa la
hydro, halogen, CN hodc nhém twong tu; Rya 14 hydro, halogen, C1-6 alkyl hoic nhém
tuong ty; mA 1a s6 nguyén nim trong khoang tir 0 dén 6; va XA 13 s6 nguyén nim trong
khoang tir 1 dén 3;
va mudi dugc dung, este, chit ddng phan dbi anh, chit dong phan khong d6i quang
hodc hdn hop ctia né (cac dinh nghia ctia cic nhém tuong img da dwoc dua ra) 13 chit
chi vin ddc hiéu SSTR2 va Ia hitu dung @& diéu tri bénh d4i thao dwong va céac tén

thuong lién quan (bénh v8ng mac, bénh thén kinh, bénh than, V.V..).

Tai liéu phi sang ché 1 bdc 16 hop chét cé cong thic sau (B):



21750
NH,
CH,
(o (B)

HO N CHs

Z
Cl N

¢6 hoat tinh chu van SSTR2 va kim ham tiét hocmon ting trudng bing cach ding qua

dudng ndi hip va kim him tdn thwong mach méu mét bing cach ding khu tru.

Ngoai ra, tai liéu sang ché 2 boc 16 hop chét c6 cong thirc chung (C):

R1C\N'RZC

(C)

N
I

Rac

trong d6 Ric 1a nhém (C1-Cl6)alkyl mach théng hodc mach nhanh, nhém alkenyl,
nhoém alkynyl hodc nhém tuong tu; Rac 14 nhom dugc thé hién boi -C(Yc)NHXc, -
C(0)Xzc hodc -SO2X3c; Yc la nguyén tir oxy hodc nguyén tir luu huynh; Rsc 1a nguyén
tir hydro, nhém alkyl ma cé thé dugc thé, nhoém alkenyl, nhém alkynyl, nhém aralkyl
ma c6 thé duge thé, nhom heteroarylalkyl c6 thé dugc thé hoic nhém tuong tu; Xic la
nhém (C1-C15)alkyl mach thing hodic mach nhanh, nhém alkenyl, nhém alkynyl ho3c
tuong tu; Xoc 1a nhém (C1-C10)alkyl mach théng ho#c mach nhanh, nhom alkenyl ma
c6 thé duge thé bing nhém phenyl hodic nhém twong tu; Xsc 1a nhém (C1-C10)alkyl
mach thing hoic mach nhanh, nhém alkenyl ma c6 thé duge thé bing nhém phenyl
hodc nhém tuong ty;

hodc muoi cdng clia nd vai axit vo co hodc hitu co duge dung (cac dinh nghia tuong

ung da dugc dua ra) thé hién 4i luc duge wu tién vé phia thu thé somatostatin va 1a dic
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biét hiru dung dé diéu tri cac tinh trang bénh va cac bénh trong do c6 lién quan dén thy

thé somatostatin.

Tai liéu phi séng ché 2 boc 16 hop chit 3-thio-1,2,4-triazol 14 hop chit c6 cong thirc (D)

sau.

NH,

Toglt

H,C N
1a chét chu van SSTR2 va SSTRS.

Hon nita, tai liéu sang ché 3 boc 16 ring, hop chit c6 khung pyridin-piperidin c6 cong
thac (E) sau:

MR )
‘gf ZE-RSE (E)
xE-wE nE

R1 E RZE

trong d6 WE, XE va YE lan luot va doc 1ap 1a CH, C(RE) hoic N; ZE 1a C(R%E) hoic N;
RIE va R2E 1an luot va ddc 14p 1a nguyén tir hydro hoic C1-6 alkyl; R3E va RE lan luot
va ddc 1ap la halogen hodc nhém dugc chon tir C1-6 alkyl, C1-6 alkoxy, vong cacbon
va di vong, bat ky trong sd d6 ¢ thé dugc thé bang tir 1 dén 5 nhém R?F; khi ZF 13
C(R®E), RE 1a nguyén tr hydro, CN, -N(R*F)RE, -C(O)N(RF)R®E hoic nhém tuong ty;
REE 1a nguyén tir hydro, C1-6 alkyl hoic nhém twong tw; R’E va R®E 14n lugt va doc 1ap
14 nguyén tir hydro hodc nhém duge chon tir C1-6 alkyl ma c6 thé chira 1 dén 3 nguyén
tir khéc loai, vong cacbon va di vong, bat ky trong sé d6 c6 thé dugc thé bang tir 1 dén
5 nhém R%*; timg R% doc 14p 1a halogen, triflometyl, oxo, -N(R*E)RE, R hodc nhoém
tuong tu; R°E va R 1an luot va doc lap 1a hydro hoic R; R dugc chon tir

hydrocacbon, vong cacbon, vong cacbon-C1-6 alkyl hogic di vong, bét ky trong sb d6 c6
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thé dugc thé bing tir 1 dén 5 phén tir thé dugc chon tir halogen, xyano, hydroxy va
tuong tu; mP va nf 1an lugt va doc 14p 12 1 dén 3; 13 hop chét tc ché sy truyén tin hiéu
Wnt.

Tuy nhién, khong c6 tai liéu nao trong s cac tai liéu tinh trang k¥ thut boc 16
hop chét dugc mo ta trong sang ché nay, mudi, N-oxit hodc solvat cua nd, hodc tién
dugc chit clia né, hoic sir dung ching 1am dugc phim, ma c6 thé khong dwoc suy ra tur

viéc két hop bt ky clia céc tai liéu tinh trang k§ thuat da biét néu trén.
Céc tai liéu tinh trang k¥ thuat

Tai liéu Patent

Tai liéu sang ché 1: Cong bd don Qudc té s6 WO 2008/051272

Tai lidu sdng ché 2: Cong bd don yéu ciu cip Patent Phap s 2802206
Tai lidu sang ché 3: Cong bd don Qudc té s6 WO 2010/041054

Tai liéu phi séng ché

Tai liéu phi séng ché 1: Tap chi Journal of Medicinal Chemistry, 2011, Vol.54, p.2351-
2358

Tai liéu phi séng ché 2: Tap chi Bioorganic & Medicinal Chemistry Letters, 2005,
Vol.15, p.3555-3559

Ban chit ki thuat ciia sing ché

Muc dich ciia sang ché 1a dé xudt hop chit phan tir thdp ma khéng phai 1a dugc
chit dang peptit khi ding cin phai tiém, hop chit nay 1a chit chii van thy thé
somatostatin théng thudmg va ma c6 hoat tinh d6i khang thu thé somatostatin, cu thé Ia
hoat tinh chu van SSTR2, c6 thé duoc dung theo cach don gian, c6 do én dinh cao va
c¢6 doc tinh thap.

Céc tac gia sang ché da tién hanh nghién ciru chuyén sau dé dat dugc muc dich
néu trén ddy, va két qua 13, da phat hién ra ring hop chat c6 cong thire chung (I) duoc
mo ta dudi day, mudi, N-oxit hodc solvat ciia nd, hoic tién dugc chét cta n6 ¢ thé giup
dat duge muc dich néu trén diy. Cac tac gia sang ché da tién hanh nghién ctru siu hon

nita va dd hoan thién sang che.
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Do d6 cac phuong 4n cu thé dugc boc 16 & day bao gém, vi du, cac phuong an

Sau:

[A01] Hop chét c6 cong thirc chung (I):

RZ\N/R"
R4
X‘l
(R"),
’ N (1)
N,
_ | N X2
=
N

trong d6 R! 1 (1) nguyén tir halogen, (2) nhém xyano, (3) C1-4 alkyl, (4) C1-4 alkoxy
hoic (5) C3-8 xycloalkyl, trong d6 C1-4 alkyl, C1-4 alkoxy va C3-8 xycloalkyl cé thé
lan luot va doc lap dugce thé béng tir 1 dén 3 nguyén tr halogen vd/hodc nhom xyano; p
14 s6 nguyén nim trong khoang tir 0 dén 2; khi p 12 2, nhiéu R! c6 thé 14 gibng hodc
khac nhau; R? va R3 lan luot va doc 1ap 1a nguyén tir hydro hodc Cl-4 alkyl; R* la
nguyén tir hydro; hoic R2 va R? cling véi nguyén tir ma chung gén lién két vao co thé
tao thanh di vong no c6 5 dén 8 canh chira nito; L 1a (1) lién két, (2) -CR*=CRB— hoic
(3) -C(=0)-NRP—» (trong d6 trong mdi nhém, miii tén chi ra vi tri lién két vio vong
pyridin); RA, RB va RP 14n luot va ddc 1ap 1a nguyén tir hydro hoic C1-4 alkyl; X' va
X2 1an luot va ddc 1ap 13 nguyén tir halogen;

mudi, N-oxit hodc solvat cia nd, hodc ti€n duge chat cua nd;

[A02] hop chét, c6 cong thirc chung (I-1):
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R2\ /R3
R4
x1
RYp
| N (1—1)
/ \ L1
__ | N X2
~
N

trong d6 L! 1a (1) -CRA=CRB— hoic (2) -C(=0)-NRP— (trong d6 trong mdi nhom,
miii tén chi ra vi tri lién két vao vong pyridin); va cac ky hiéu khéc ¢6 cling ¥ nghia nhu
duge mo ta trong muc [A01],

mudi, N-oxit hodc solvat clia nd, hodc tién dugc chat cia né;

[A03] hop chat theo muc [A02] néu trén, trong d6 hop chét nay duge chon tir nhém bao

gom céc hop chat sau:

(1) N-[4-(4-amino-1-piperidinyl)-5-(3-clo-5-flophenyl)-3-pyridinyl]-3-clobenzamit;

2) 1-{3-(3-clo-5-flopheny])-5-[(E)-2-(3-clophenyl)vinyl]-4-pyridinyl } -4-
piperidinamin;
3 3-{(E)-2-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-

pyridinyl]vinyl} benzonitril;

4) (4aS,8aS)-6-{3-(3,5-diclophenyl)-5-[(E)-2-(3-flophenyl)vinyl]-4-
pyridinyl} octahydro-1H-pyrido[3,4-b][1,4]oxazin;

%) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl} -4-
piperidinamin;

(6) 3-[(E)-2-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} vinyl]benzonitril;

(7) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl}-N-etyl-
4-piperidinamin;

(8) 3-{(1E)-1-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-

yl}benzonitril;
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9) 3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)- 1-piperidinyl]-3-pyridinyl}-1-
propen-2-yl]benzonitril; va
(10) N-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-5-flo-2-
metoxybenzamit,
mubi, N-oxit hoic solvat ctia no, hoc tién dugc chit cia no;
[A04] hop chét dugc chon tir nhém bao gdm cac hop chét sau:
(1) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-
piperidinol;
(2) rac-(3R,4R)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -3-
metoxy-4-piperidinamin; va
3) rac-(3R,4S)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridiny1}-3-
metoxy-4-piperidinamin,
mudi, N-oxit hojic solvat cua nd, hojc tién dugc chét cia né;
[A05] hop chét la 1-(4-{5-(3,5-diclophenyl)-4-[(4aS,8aS)-octahydro-6H-pyrido|[ 3,4-
b][1,4]oxazin-6-yl]-3-pyridinyl} phenyl)xyclopropancacbonitril, mudi, N-oxit hoic

solvat cuia no, hodc tién dugc chét cta no;

[A06] hop chét c6 cong thirc chung (I-4):

R24 R3
~ N e

(I1—4)

trong d6 R?* 1a nguyén tr hydro hodc C1-4 alkyl; va cac ky hiéu khac ¢ clng y nghia

nhu dugc mo t& trong muc [A01],

muoi, N-oxit hodc solvat cia no, hodc ti€n dugc chat cua nd;
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hop chit theo [A06], trong d6 hop chét nay duge chon tir nhém bao gbm cac hop chit

sau:

(1) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -4-piperidinamin;

(2) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -4-piperidinamin;

(3) 1-{3-(3-clo-5-flophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -4-piperidinamin;
“ 1-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]phenyl}xyclopropancacbonitril;

(5) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl} -4-piperidinamin;
(6) 1-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} phenyl)xyclopropancacbonitril;

@) 2-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]phenyl}-2-
metylpropannitril;

(8)  2-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl } phenyl)-2-
metylpropannitril;

® 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -N-etyl-4-
piperidinamin; va

(10) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -N-etyl-4-
piperidinamin,

mudi, N-oxit hojc solvat ctia n6, hoic tién dugc chit cia né;

[BO1] hop chét dugc chon tir nhém bao gdm cac hop chét sau:

(1) N-[4-(4-amino-1-piperidinyl)-5-(3-clo-5-flophenyl)-3-pyridinyl]-3-clobenzamit;

2) 1-{3-(3-clo-5-flophenyl)-5-[(E)-2-(3-clophenyl)vinyl]-4-pyridinyl}-4-
piperidinamin;
3) 3-{(E)-2-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-

pyridinyl]}vinyl} benzonitril;

4) (4aS,8aS)-6-{3-(3,5-diclophenyl)-5-[(E)-2-(3-flophenyl)vinyl]-4-
pyridinyl}octahydro-1H-pyrido[3,4-b][1,4]oxazin;

-10-
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(5) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)- 1 -propen-1-yl]-4-pyridinyl} -4-
piperidinamin;
6) 3-[(E)-2-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} vinyl]benzonitril,
(7) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -N-etyl-
4-piperidinamin;
(8) 3-{(1E)-1-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-
yl}benzonitril;
9 3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl}-1-
propen-2-yl]benzonitril;
(10) N-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-5-flo-2-
metoxybenzamit;
(11) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-
piperidinol;
(12) 1-(4-{5-(3,5-diclophenyl)-4-[(4aS,8aS)-octahydro-6H-pyrido[3,4-b][1,4]oxazin-6-
yl]-3-pyridinyl} phenyl)xyclopropancacbonitril;
(13) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -4-piperidinamin;
(14) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -4-piperidinamin;
(15) 1-{3-(3-clo-5-flophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl}-4-piperidinamin;
(16) 1-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]phenyl}xyclopropancacbonitril;
(17) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -4-piperidinamin;
(18) 1-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} phenyl)xyclopropancacbonitril;
(19) 2-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]phenyl}-2-
metylpropannitril;
(20) 2-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl} phenyl)-2-

metylpropannitril;

-11-
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@n 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -N-etyl-4-
piperidinamin;
(22) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -N-etyl-4-
piperidinamin;
(23) rac-(3R,4R)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -3-
metoxy-4-piperidinamin; va
(24) rac-(3R,4S)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-
metoxy-4-piperidinamin,
mudi, N-oxit hodc solvat cua no, hoic tién dugc chét cua no;
[B02] hop chit theo muc [BO1], trong d6 hop chit nay dugc chon tir nhém bao gdm céc
hop chét sau:
(1) N-[4-(4-amino-1-piperidinyl)-5-(3-clo-5-flophenyl)-3-pyridinyl]-3-clobenzamit;
2 3-{(E)-2-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]vinyl} benzonitril;
(3) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl }-N-etyl-
4-piperidinamin;
4 3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl}-1-
propen-2-yl]benzonitril;
5) N-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-5-flo-2-
metoxybenzamit;
(6) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-
piperidinol;
(7) 1-(4-{5-(3,5-diclophenyl)-4-[(4aS,8aS)-octahydro-6H-pyrido[3,4-b][1,4]oxazin-6-
yl]-3-pyridinyl} phenyl)xyclopropancacbonitril;
(8) 1-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]phenyl} xyclopropancacbonitril; va
9) 2-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]phenyl} -2-

metylpropannitril,
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muoi, N-oxit hodic solvat ctia nd, hodc tién duoc chat cua no;

[B03] hop chét theo muc [BO1], trong d6 hop cht nay duge chon tir nhém bao gdm cac

hop chét sau:

(1) 1-{3-(3-clo-5-flophenyl)-5-[(E)-2-(3-clophenyl)vinyl]-4-pyridinyl} -4-
piperidinamin;

2 (4a8S,8aS)-6-{3-(3,5-diclophenyl)-5-[(E)-2-(3-flophenyl)vinyl]-4-

pyridinyl}octahydro-1H-pyrido[3,4-b][1,4]oxazin;

3) 3-[(E)-2-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} vinyl]benzonitril;

(4) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin;
(5) 1-{3-(3-clo-5-flophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -4-piperidinamin;
(6) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl}-4-piperidinamin;

@) 1-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} phenyl)xyclopropancacbonitril;

8) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -N-etyl-4-
piperidinamin;

9 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -N-etyl-4-
piperidinamin;

(10) rac-(3R,4R)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-
metoxy-4-piperidinamin; va

(11) rac-(3R,45)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-
metoxy-4-piperidinamin,

mudi, N-oxit hodic solvat ciia nd, hodc tién dugc chit ctia no;

[B04] hop chét theo muc [B01], trong d6 hop chét nay duoc chon tir nhom bao gdm céc
hop chét sau:

§)) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)- 1-propen-1-yl]-4-pyridinyl } -4-

piperidinamin;
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(2) 3-{(1E)-1-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-

yl} benzonitril;
(3) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -4-piperidinamin; va

(4)  2-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl} phenyl)-2-

metylpropannitril,
mudi, N-oxit ho#ic solvat ctia no, hoic tién duogc chit cua no;

[C01] dugc phdm chira hop chét ¢6 cong thirc chung (I), mudi, N-oxit hodc solvat cua

no, hodc ti€n dugce chat cuia nd va chat mang dugc dung;

[C02] duge phdm theo muc [CO1], trong d6 duoc phdm nay dé phong hodc diéu tri bénh

doi véi bénh lién quan dén somatostatin;

[C03] dugc phim theo muc [C02], trong d6 bénh lién quan dén somatostatin 14 bénh to

d4u chi hodc triéu chung da day rudt kém theo tic da day - rudt;

[DO1] thudc chira hop chét c6 cong thirc chung (I), mudi, N-oxit hodc solvat cia no,
hoic tién dugc chit cua né két hop véi it nhét mdt duge chit dugc chon tir nhém bao

gdm pegvisomant, bromocriptin va cabergolin;

[D02] thudc chira hop chit c6 cong thirc chung (I), mubi, N-oxit hodc solvat clia no,
hodc tién dugc chit cua né két hop véi it nhét mot duoc chit duge chon tir nhém bao
gdm procloperazin, levomepromazin, risperidon, metoclopramit, domperidon,
diphenhydramin, clopheniramin, dimenhydrinat, prometazin, diprophylin, famotidin,
ximetidin, scopolamin, tropisetron, granisetron, ondansetron, azasetron, ramosetron,
indisetron, palonosetron, cisaprit, mosaprit, dexametason, betametason, prednisolon,
aprepitant, olanzapin, quetiapin, perospiron, metylnaltrexon va morphin;

[EO1] hop chét ¢c6 cong thure chung (1), mudi, N-oxit hodc solvat ctia né, hodc tién duoc
chit ctia n6 dé phong va/hosc diéu tri bénh dbi véi cac bénh lién quan dén somatostatin;
[FO1] hop chét c6 cong thire chung (I), mudi, N-oxit hoic solvat ctia n, hoic tién duoc
chét cta n6 dé san xuit dugc phém phong hoéc diéu tri bénh ddi v6i cac bénh lién quan
dén somatostatin;

[Z01] hop chdt dugc chon tir nhém bao gdm (1) 1-{3-(3,5-diclophenyl)-5-[4-
(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin, (2) 1-{3-(3,5-diclophenyl)-5-[(1E)-
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2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl}-4-piperidinamin, (3)  3-{(1E)-1-[4-(4-
amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-yl} benzonitril, (4) 3-
[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl} - 1-propen-2-
yl]benzonitril, (5) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-3-piperidinol va (6) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-4-piperidinamin, mudi, N-oxit hodc solvat cia né, hoic tién dugc chit cua
no;

[Z02] dugc phim chia hop chit dugc chon tir nhém bao gdm (1) 1-{3-(3,5-
diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl }-4-piperidinamin, (2) 1-{3-(3,5-
diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl} -4-piperidinamin, (3)
3-{(1E)-1-[4-(4-amino- 1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-
yl}benzonitril, (4) 3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl}-1-propen-2-yl]benzonitril, (5) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-
(triflometyl)phenyl]-4-pyridinyl}-3-piperidinol va (6) 1-{3-(3-clo-5-flophenyl)-5-[4-
(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin, mudi, N-oxit hoic solvat cua no,

hogc tién dugc chit ciia né va chét mang dugc dung;

[Z03] duoc phdm theo muc [Z02], trong d6 dugc phdm nay 1a d& phong hodc didu tri

bénh doi véi cac bénh li€n quan dén somatostatin;

[Z204] dugc phém theo muc [Z03], trong d6 bénh lién quan dén somatostatin 14 bénh to

d4u chi hoic triéu ching da day rudt kém theo tic da day - rudt;

[Z05] thubc chira hop chat dwoc chon tir nhém bao gdém (1) 1-{3-(3,5-diclophenyl)-5-
[4-(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin, (2) 1-{3-(3,5-diclophenyl)-5-
[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -4-piperidinamin, (3) 3-{(1E)-1-[4-
(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-yl } benzonitril, (4)
3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl} -1-propen-

2-yl]benzonitril, (5) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-
4-pyridinyl}-3-piperidinol va (6) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-4-piperidinamin, mudi, N-oxit hodc solvat ciia n6, hoic tién dwoc chét cia
chiing két hop vai it nhdt mét dugc chit duge chon tir nhém bao gbm pegvisomant,

bromocriptin va cabergolin;

-15-



21750

[Z06] thudc chira hop chat dugc chon tir nhém bao gdm (1) 1-{3-(3,5-diclophenyl)-5-
[4-(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin, (2) 1-{3-(3,5-diclophenyl)-5-
[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl}-4-piperidinamin, (3) 3-{(1E)-1-[4-
(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-yl } benzonitril, (4)
3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)- 1 -piperidinyl]-3-pyridinyl}-1-propen-

2-yl]benzonitril, (5) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-
4-pyridinyl}-3-piperidinol va (6) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-4-piperidinamin, mudi, N-oxit hojc solvat clia né, hogc tién dugc chét cia
chiing két hop véi it nhdt mét dugc chit duge chon tir nhém bao gbm procloperazin,
levomepromazin, risperidon, metoclopramit, domperidon, diphenhydramin,
clopheniramin, dimenhydrinat, prometazin, diprophylin, famotidin, ximetidin,
scopolamin, tropisetron, granisetron, ondansetron, azasetron, ramosetron, indisetron,
palonosetron, cisaprit, mosaprit, dexametason, betametason, prednisolon, aprepitant,

olanzapin, quetiapin, perospiron, metylnaltrexon va morphin;

[Z07] hop chét dugc chon tir nhém bao gdm: (1) 1-{3-(3,5-diclophenyl)-5-[4-
(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin, (2) 1-{3-(3,5-diclophenyl)-5-[(1E)-
2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl }-4-piperidinamin, (3)  3-{(1E)-1-[4-(4-
amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-y1} benzonitril, (4) 3-
[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl}-1-propen-2-

yl]benzonitril, (5) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-3-piperidinol va (6) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-4-piperidinamin, mudi, N-oxit hogc solvat clia n6, hoic tién dugc chét cua

chung dé phong va/hoic diéu trj bénh dbi véi cac bénh lién quan dén somatostatin; va

[Z08] hop chiat dwgc chon tir nhém bao gébm (1) 1-{3-(3,5-diclophenyl)-5-[4-
(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin, (2) 1-{3-(3,5-diclophenyl)-5-[(1E)-
2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl}-4-piperidinamin, (3)  3-{(1E)-1-[4-(4-
amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]- 1-propen-2-yl} benzonitril, (4) 3-
[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl}-1-propen-2-

yl]benzonitril, (5) (3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-
pyridinyl}-3-piperidinol va (6) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-

pyridinyl}-4-piperidinamin, mudi, N-oxit ho3c solvat ciia n6, hogc tién dugc chit cua
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chuing dé san xuit dugc phém phong hodc diéu tri bénh dbi véi cac bénh lién quan dén

somatostatin.
Hi¢u qua c6 loi cla sang ché

Hop chét c6 cong thic chung (I), mudi, N-oxit hodc solvat cua né, hoic tién
duoc chit cua né (duéi day dugc goi chung 1a hop chét theo sang ché) duoc boc 10 &
day 1a hop chét phan tir thép c6 hoat tinh chii van manh dic hiéu, dic biét 1a dbi véi,
trong s6 thu thé somatostatin, thu thé somatostatin kidu phu 2 (SSTR2), va c6 thé dugc
dung qua dudng miéng hoic qua da. Do d6, hgp chat theo sang ché khong doi hoi tiém
trong co ma 1a cich dugc yéu ciu dé dung thudc peptit hién nay, thuomg bao gdém
octreotit axetat va lanreotit axetat, va c6 thé dé dang dugc ding va c6 thé lam giam bot
chimg dau kém theo khi didu trj bénh cho ngudi bénh. Hop chét theo sang ché con duoc
déc trung bdi doc tinh thép ctia nd, va do dé co6 thé duge sir dung an toan cho nguoi
bénh véi cic bénh lién quan dén somatostatin cin ding chung, cu thé dbi voi nguoi

bénh v6i bénh to du chi va tic da day - rudt.
MG ta chi tiét sang ché

Cac vi du vé& “nguyén tir halogen” dugc sir dung & ddy bao gdm nguyén tir flo, clo,

brom va iot.

“C1-4 alkyl” duge sir dung & ddy bao gébm cic nhém metyl, etyl, propyl, isopropyl,
butyl, sec-butyl, tert-butyl va isobutyl.

“Cl-4 alkoxy” dugc sir dung & ddy bao gdm cac nhém metoxy, etoXy, propoxy,

isopropoxy, butoxy, sec-butoxy, tert-butoxy va isobutoxy.

“C3-8 xycloalkyl” dugc sir dung & ddy bao gém cac nhém xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl va xyclooctyl.

Nhu dugce sir dung & déy, cac vi du vé “di vong no c6 5 dén 8 canh chira nito”
duoc tao thanh bdi R2 va R? ciing v6i nguyén tir ma chiing gén vao bao gdm oxazolidin,
morpholin, 1,4-oxazepam, 1,4-oxazocan va tuong ty. Khi R? va R* ciing v&i nguyén tir
ma chung lién két vao dé tao thanh vong ndy, cong thirc tdng quat (I) ¢6 thé, vi dy,

dugc dai dién bdi cong thie chung (I-Q):
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trong d6 tt ca cac ky hidu c6 ciing y nghia nhur d4 néu trén day.
Trong ban md ta nay, trir khi dugc néu cu thé theo cach khac, ky hiéu:

N
!‘\‘
;

chi ra rang, lién két huéng xudng dudi mit phéng cta to gidy (tirc 1a cdu hinh o), ky

hiu:
/

chi ra ring, lién két hudng 1én trén mit phing cua t& gidy (tirc 13 c6 ciu hinh ), va ky

hiéu:
/

chi ra ring, lién két c6 cdu hinh a, c6 ciu hinh B hoic hdn hop ciia cac ciu hinh nay &
ty 18 tuy ¥, 1a hidn nhién dbi voi ngudi cé hiéu biét trung binh trong linh vyc k§ thuat
nay.

Trong ban md ta ny, cic vong, cdc nhém va cac nguyén tir ma 1a R!, R%, R?, RY,
L, X! va X2 tht ca la duoc wu tién, va cac hop chit c6 cong thirc chung (I) bao gdm
dang két hop ciia cac vong, cic nhém va cic nguyén tir duge wu tién 1a duge uu tién

hon va céc hop chit duge mé ta trong cac vi du la dugce uu tién dic biét. Cac vong duoc
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uu tién, cac nhém duge wu tién va cac nguyén tir duge wu tién da duge mo ta & day. Tht

ca cac ky hiéu dugc str dung ¢ ddy c6 cung y nghia nhu da néu trén day.

Trong ban mo ta nay, R! tét hon 13, vi du, nguyén t halogen, nhém xyano,
nhém C1-4 alkyl dugc thé bing tir 1 dén 3 nguyén tir halogen, nhém C1-4 alkoxy ma
c6 thé dugc thé bing tir 1 dén 3 nguyén tir halogen, nhém C3-8 xycloalkyl duoc thé
bang nhém xyano, nhém C1-4 alkyl duoc thé bing nhém xyano va cac nhom tuong ty.
Cu thé, nguyén tir halogen, nhém xyano, nhém triflometyl, nhém diflometoxy, nhém
metoxy, nhém 1-xyanoxyclopropyl va nhém 2-xyanopropan-2-yl va nhém tuong tu l1a

duogc uu tién.

Trong ban md ta nay, R? va R? t6t hon 13 nguyén tir hydro, nhém metyl, nhém
etyl va nhém twong tw. Cu thé, dang két hop clia nguyén tir hydro va nguyén tir hydro

va dang két hop ctia nguyén tir hydro va nhém etyl 1a dugc wu tién.

Trong ban mé ta nay, L t&t hon 1a bit ky trong sb: lién két, -CRA=CRB— va -
C(=0)-NRP->. R4, R® va RP t4t hon 13, vi du, nguyén tir hydro, nhém metyl va nhém
tuong tu. Cu thé, L t8t hon 1a lién két, -C(CH3;)=CH—, -CH=CH—> va -C(=0)-NH->.

Trong ban md ta nay, X' va X2 t6t hon 13, vi du, clo nguyén tir, flo nguyén ti, iot

nguyén tir va nhdm tuong ty.

Trong ban mé ta nay, cac vi du vé cac phuong an dugc uu tién cua hop chét ¢
cong thitc chung (I) bao gdm hop chit ¢6 cong thirc chung (I-1) va hop chit ¢6 cong
thie chung (I-4).

Céc chit ddng phan

Séng ché bao gdm, trir khi duoc néu cu thé theo cach khac, tit ca cac chit dong
phan. Vi du, nhém alkyl hodc nhém alkoxy bao gém cac nhém mach thing va mach
nhénh. Hon nita, sing ché bao gdm cic chit ddng phan dbi véi cac lién két doi, cac
vong va cac vong ngung tu (dang E, dang Z, dang cis va dang trans), cac chit dong
phan nho vao cic nguyén tir cacbon khéng d6i xtmg (cic dang R va S, cac cdu hinh o
va B, chit ddng phén d6i anh va chit ddng phan khong di quang), cac chit quang hoat
c6 hoat tinh quay quang hoc (cac dang D, L, d va l), cac chét ¢c6 cyc tinh ma c6 thé

duoc phan tach bing cach sic ky (cac chit c6 d6 phan cuc cao va céc chit c6 do phén
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cyc thap), cdc hop chit can bing, cac chét ddng phan hinh hoc, hdn hop ciia n6 & ty 18

tuy y va hon hop raxemic. Sdng ché con bao gdm céc chét hd bién.

Viéc ky hiéu hop chat dugc sir dung & day bao gdm “rac” la dé bidt rd trong linh
vuc k§ thuat nay dé chi ra ring hop chét d6 14 chét raxemic (tham khéo, vi du, Pure and
Applied Chemistry, 1996, Vol.68, No.12, p.2193-2222 (cu thé 14 trang 2216)).

Muoi, N-oxit va solvat

Mudi ctia hop chét c6 cong thirc chung (I) duoc boc 16 & day bao gdm tit ca cac
mudi duoc dung. Mudi dugce dung tét hon 14 mudi hoa tan duoc trong nude voi doe tinh
thép. Céc vi du vé cac mubi thich hop bao gém cac mudi kim loai kiém (nhur kali, natri
va lithi), cac mubi kim loai kiém thd (nhu canxi va magie), cac mudi amoni (nhu céc
mudi tetrametylamoni va cac mubi tetrabutylamoni), cdc mudi ciia amin hitu co (nhu
alkylamin [vi du: metylamin, dimetylamin, trimetylamin, trietylamin va céc chat tuong
tu], amin di vong [vi du: pyridin, picolin, piperidin va cac chit twong tu], alkanolamin
[vi du: monoetanolamin, dietanolamin, trietanolamin va cac chét teong tu],
xyclopentylamin, xyclohexylamin, dixyclohexylamin, benzylamin, dibenzylamin,
phenetylamin, N,N’-dibenzyletylendiamin, tris(hydroxymetyl)metylamin, N-metyl-D-
glucamin, axit amin bazo c¢é trong tw nhién [vi dy: arginin, lysin, ornithin, histidin va
cac chét twong ty] va cac chit tuong tu), mudi cong axit (nhu mudi cia axit vo co [vi
du: hydroclorua, hydrobromua, hydroiodua, sulphat, phosphat, nitrat va cac chit tuong
ty], mudi cua axit hiru co [vi du: axetat, trifloaxetat, lactat, tartrat, oxalat, fumarat,
maleat, benzoat, xitrat, metansulphonat, etansulphonat, benzensulphonat,
toluensulphonat, isethionat, glucuronat, gluconat va cic chét tuong ty], axit amin c6
tinh axit cé trong tu nhién [vi du: aspartat, glutamat va cac chét twong tu] va cac chit

tuong tu) va cac cht tuong tu.

Mudi con bao gém cac mudi amoni bac bén. Mudi amoni béac bén 13 hop chét cé
cong thuc chung (I) trong d6 nguyén tir nito ciia né dugc tao thanh bazo béac bdn véi
nhém R®. Nhém R® duoc sir dung & ddy 13, vi du, nhom C1-8 alkyl ma cé thé duge thé
bing nhém phenyl.

N-oxit ctia hop chét c6 cong thirc chung (I) 12 hop chét c¢6 cong thirc chung (I)

trong d6 nguyén tr nito cia ndé duge oxy hod. N-oxit ¢6 the tao thanh cdc mudi nhu cac
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muobi kim loai ki€m, cac muoi kim loai kiém thd, cdc mudi amoni, cac mudi ciia amin

hifu co va cdc mudi cong axit nhu duge mo ta trén day.

Hop chét c6 cong thirc chung (I), mudi cia né hodc N-oxit clia né c6 thé tao
thanh solvat véi, vi du, nuéc hodc dung médi ruou (nhu etanol). Solvat t6t hon 1a c6 doc

tinh thdp va hoa tan duoc trong nudc.

Hop chét c6 cong thirc chung (I) ¢6 thé duoc chuyén hoa thanh muéi, N-oxit va

solvat theo cac phuong phép da dugc biét r6.
Tién duoc chét

Tién dugc chét cta hop chit c6 cong thirc chung (I) 12 & chi hop chit ma duoc
chuyén hoa in vivo thanh hop chit ¢6 cong thirc chung (I) nho phan tng vdi cac enzym,
axit & da day va cac chit turong tu. Cac vi du vé tién duoc chit cua hop chit cé cong
thitc chung (I) bao gdm, khi hop chét c6 cong thuc chung (I) c6 nhém amino, cac hgp
chét trong d6 nhém amino dugc axyl hod, dugce alkyl hod hodc dugc phosphoryl hod (vi
du, c4c hop chét c6 cong thirc chung (I) trong d6 nhém amino cia né dugc chuyén hoa
thanh eicosanoyl, alanyl, pentylaminocacbonyl, (5-metyl-2-0x0-1,3-dioxolen-4-
yDmetoxycacbonyl, tetrahydrofuranyl, prolidylmetyl, pivaloyloxymetyl, axetoxymetyl,
tert-butyl hodc nhém twong tw); khi hop chit c6 cong thirc chung (I) c6 nhém hydroxy,
céc hop chét trong d6 nhém hydroxy dugc axyl hod, dwoc alkyl hod, dugc phosphoryl
hod ho3c dugc chuyén hoa thanh borat (vi du, cac hop chit c6 cong thirc chung (I)
trong d6 nhém hydroxy ctia né dwoc chuyén hoé thanh axetyl, palmitoyl, propanoyl,
pivaloyl, sucxinyl, fumaryl, alanyl, dimetylaminometylcacbonyl hodc nhém twong tu);
khi hop chit c6 cong thirc chung (I) c¢6 nhém carboxy, cic hop chit trong d6 nhém
carboxy dugc este hoa hodc dugc amit hoa (vi du, cic hop chét c6 cong thirc chung (I)
trong d6 nhém carboxy ciia né dugc chuyén hoa thanh metyl este, etyl este, isopropyl
este, phenyl este, carboxymetyl este, dimetylaminometyl este, pivaloyloxymetyl este,
phtalidyl este, 1-{(etoxycacbonyl)oxy}etyl este, (5-metyl-2-oxo0-1,3-dioxolen-4-
yDmetyl este, 1-{[(xyclohexyloxy)cacbonyl]oxy}etyl este, metylamit hodc nhém tuong
tu) va nhom tuwong tw. Tién duoc chit cia hop chét cé cong thirc chung (I) c6 thé 1a
chit ma dugc chuyén hod thanh hop chit c6 cong thirc chung (I) trong céc diéu kién
sinh ly nhur cac cac diéu kién duogce boc 16 trong tai liéu: "Iyakuhin no Kaihatsu", vol. 7

"Bunshi Sekkei", trang 163-198, 1990, Hirokawa Shoten Co. Tién dugc chat cua hop
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chét ¢6 cong thirc chung (I) ¢6 thd duoc tao ra bing céc phuong phap da duoc biét r5.
Tién dugc chat cila hop chit c6 cong thirc chung (I) ¢6 thé trong ty tao thanh hop chét
¢6 cong thirc chung (1), vi dy, cac mudi kim loai kiém, cdc mudi kim loai kiém thd, céc
mudi amoni, cic mudi cua amin hitu co va cac mudi cong axit, hodc cé thé tao thanh

solvat v&i nudc hodc dung méi cbn (nhu etanol).
Hop chit duge déanh diu

Trong ban mé ta nay, hop chét c6 cong thirc chung (I), mudi, N-oxit hoic solvat
ctia nd, hoic tién duge chét cua né bao g6m hop chét con duoc goi 1a dugc danh déu
trong d6 mot sd hoic tit ca cic nguyén tir cAu tao nén hop chit duogc thé bing chit ddng
vi clia n6. Hop chét duoc danh ddu c6 thé dugc san xuét theo cac phurong phap da duoc
biét 15. Cac vi du vé chit déng vi ma c6 thé dugc sir dung dé danh ddu phu hop bao
gdm, nhumg khéng chi gi6i han &, 2H, *H, 1C, 1*C, 1N, !®N, 170, 180, 33§, 3¢Cl, 7"Br,

125] v cac ddng vi tuong tu.
Phuong phap san xuét

Hop chit c6 cong thic chung (I), mudi, N-oxit hodc solvat ctia n6, hoic tién
duoc chit ctia né c6 thé duge tao ra bing cic phuong phap da duoc biét 15, vi du, cac
phuong phap duoc mé ta trong cac phin tir [A1] dén [AS5] dudi day, cac phuong phap
tuong duong vdi cac phuong phap nay, cac phuong phap duge mo ta trong cac vi du,
cac phuong phéap twong duong véi cac phuong phap duge mo ta trong céc vi du, hodc
cac phuong phap duoc md ta trong tai liéu: Comprehensive Organic Transformations:
A Guide to Functional Group Preparations, 2nd Edition (Richard C. Larock, John
Wiley & Sons Inc., 1999), cac phuong phép dugc mé ta tir phin mo ta trén day hoic
céc phuong phép két hop voi phin mé ta trén ddy, nhung sang ché khong chi giéi han &
cac phuong phap nay. Trong cac phuong phép san xuét duge mé ta dudi ddy, cac hop
chét vat liéu thd c6 thé 1a céc loai hinh thanh mubi. Cac vi du vé cac mudi bao gém cac

loai dwgc d& cap trén day 1am cac mudi ciia hop chit c6 cong thirc chung (D).
[AI]

Trong s cac hop chét theo séng ché c6 cong thitc chung (I), hop chét trong d6 L
1a -C(=0)-NRP— (trong d6, RP 1a nguyén tir hydro hodc C1-4 alky! va miii tén chi ra vi
tri lién két vao vong pyridin), d6 1 hop chit ¢ cong thirc chung (I-P1):
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R2\ /R3
R4
X1
RYp
/ ’ \ IIRD N (I-P1)
O AN
o |
~
N

trong d6 tAt ca cac ky hiéu ¢ cling y nghia nhu da néu trén day;

c6 thé dugc san xudt bang cach dua hop chit c6 cong thirc chung (I-P2):

RZ\N/Rs
R4
X1
FIaD N (I—-P2)
HN

AN X2

=

N

trong d6 tit ca cac ky hiéu c6 cing y nghia nhw d4 néu trén day;
va hop chét c6 cong thic chung (I-P3):
(R")p

(I—P3)
7 '\ COOH

trong d6 tAt ca cac ky hiéu c6 cung y nghia nhu di néu trén dy;

vao phan tmg amit hod. Tuy theo qu4 trinh amit hoa, nhém chirc c6 thé tuy y duoc bao

vé€ va/hodc duogc khir bao vé.
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Phan tng amit hod 1a d4 dugc biét r3. Cac vi du v& cac phan tng nay bao gdm:
(1) phuong phap str dung axit halogenua;
(2) phuong phép st dung hdn hop axit anhydrit;
(3) phuong phap sir dung chit ngung tu; cac phuwong phép tuong tur.
Céc phuong phép nay dugc méd ta cu thé nhu sau.

(1) phuong phép sir dung axit halogenua c6 thé duoc tién hanh bing cach, vi du, cho
axit carboxylic phan tng vé&i axit halogenua d€ tao thanh chit (vi du: oxalyl clorua,
thionyl clorua va chit twong tu) trong dung méi hitu co (vi du: clorofom, diclometan,
dietyl ete, tetrahydrofuran hogc hdn hgp cic dung méi trong sb ching) hodc khong cé
bat ky dung mdi ndo & nhiét d6 ndm trong khoang tir -20°C dén nhiét d6 hdi luu va cho
axit halogenua tao thanh vao phan Ung, v&i sy ¢6 mat cua bazo (vi du: pyridin,
trietylamin, dimetylanilin, dimetylaminopyridin, diisopropyletylamin va tuong tu),
amin trong dung mdi hitu co (vi du: clorofom, diclometan, dietyl ete, tetrahydrofuran
hosic hdn hop cac dung méi trong s6 ching) & nhiét d6 nim trong khoang tir 0 dén
40°C. Phuong phép c6 thé dwoc tién hanh theo cach khéc bing cach cho axit halogenua
tao thanh vao phan Uing v&i amin trong dung mdi hitu co (vi du: dioxan, tetrahydrofuran
hodc hén hop cic dung mdi trong sb ching) sir dung dung dich kiém trong nudc (vi du:
natri bicacbonat nudc hoic dung dich natri hydroxit) & nhiét 6 nim trong khoang tir 0

dén 40°C.

(2) phuong phap sir dung hdn hop anhydrit axit c6 thé dwoc tién hanh bing cach, vi dy,
cho axit carboxylic vao phan g véi axit halogenua (vi du: pivaloyl clorua, tosyl
clorua, mesyl clorua va cdc cht twrong tw) hodc din xut axit (vi du: etyl clorofomat,
isobutyl clorofomat va cac chit twong tw) trong dung moi hitu co (vi du: clorofom,
diclometan, dietyl ete, tetrahydrofuran hodc hén hop céc dung méi trong sé ching)
hodc khong c6 bat ky dung méi nio, véi su c6 mit cia bazo (vi du: pyridin, trietylamin,
dimetylanilin, dimetylaminopyridin, diisopropyletylamin va cac chit twong tu), & nhiét
d6 ndm trong khoang tir 0 dén 40°C va cho hdn hgp anhydrit axit tao thanh vao phan
img vGi amin trong dung moéi hitu co (vi du: clorofom, diclometan, dietyl ete,
tetrahydrofuran hodc hdn hop céc dung mdi trong sé ching) & nhiét do nim trong

khoang tir 0 dén 40°C.
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(3) phuong phap sir dung chat ngung tu c6 thé duoc tién hanh bing cach, vi dy, cho
axit carboxylic vao phan Ung v&i amin trong dung méi hitu co (vi du: clorofom,
diclometan, dimetylformamit, dietyl ete, tetrahydrofuran hodc hén hop cic dung méi
trong s ching) hodc khong c6 bat ky dung mdi nao, v6i su cd mit hodc khdng c6 mit
bazo (vi du: pyridin, trietylamin, dimetylanilin, dimetylaminopyridin va cac chit twong
tw) st dung chit ngung tu (vi du: 1,3-dixyclohexylcarbodiimit (DCC), 1-etyl-3-[3-
(dimetylamino)propyl]carbodiimit (EDC), 1,1’-cacbonyldiimidazol (CDI), 2-clo-1-
metylpyridini iodua, anhydrit vong cta axit 1-propanphosphonic (PPA), (benzotriazol-
1-yloxy)tris(dimetylamino)phosphoni  hexaflophosphat (BOP), (benzotriazol-1-
yloxy)triprolidinophosphoni hexaflophosphat (pyBOP) va cc chit tuong tu) va tiy y
sir dung 1-hydroxybenzotriazol (HOBt) & nhiét 6 ndm trong khoang tir 0 dén 40°C.

Céc phan tmg (1), (2) va (3) dugc tién hanh nhu mong muén trong méi trudong

khi tro (argon, nito va céc chit tuong tu) va & didu kién khan.

Khi hop chit theo sang ché c6 cong thirc chung (I-P1) va hop chét vt ligu thé c6
cong thirc chung (I-P2) hodc cong thic téng quan (I-P3) c6 nhém hydroxy, nhém
carboxy, nhdm amino hodc nhém mercapto, nhém chirc cé thé dugc bao vé thich hop
trude khi phan tmg amit hod tiép theo 14 loai nhém bao vé dé tao ra hop chét theo séng
ché, nhu d& dang duogc du tinh bdi ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat
nay.

Céc vi du vé& nhém bao vé cho nhém hydroxy bao gdm nhém metyl, nhém trityl,
nhom metoxymetyl (MOM), nhém 1-etoxyetyl (EE), nhom metoxyetoxymetyl (MEM),
nhém 2-tetrahydropyranyl (THP), nhém trimetylsilyl (TMS), nhom trietylsilyl (TES),
nhom t-butyldimetylsilyl (TBDMS), nhém t-butyldiphenylsilyl (TBDPS), nhém axetyl
(Ac), nhém pivaloyl, nhém benzoyl, nhém benzyl (Bn), nhém p-metoxybenzyl, nhom
alyloxycacbonyl (Alloc), nhom 2,2,2-tricloetoxycacbonyl (Troc) va cac nhém tuong tu.

Céc vi du vé nhom bao vé cho nhém carboxy bao gém nhom metyl, nhom etyl,
t-butyl nhom, alyl nhém, phenacyl nhoém, nhém benzyl va cac nhém tuong tu.

Céc vi du v& nhém bao vé cho nhém amino bao gdm nhém benzyloxycacbonyl,
nhém t-butoxycacbonyl, nhom alyloxycacbonyl (Alloc), nhém 1-metyl-1-(4-
biphenyl)etoxycacbonyl (Bpoc), nhom trifloaxetyl, nhom 9-florenylmetoxycacbonyl,
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nhém benzyl (Bn), nhém p-metoxybenzyl, nhém benzyloxymetyl, nhém 2-
(trimetylsilyl)etoxymetyl (SEM), nhdm 2-nitrobenzensulphonyl va cac nhdém tuong tu.

Céc vi du vé nhém bao vé cho nhém mercapto bao gém nhém benzyl, nhém
metoxybenzyl, nhém metoxymetyl (MOM), nhém 2-tetrahydropyranyl (THP), nhom
diphenylmetyl, nhém axetyl (Ac) va cdc nhém tuong tur.

Céc nhom bao v€ cho nhém hydroxy, nhém carboxy, nhém amino hodc nhém
mercapto khong chi giéi han & cic nhém dugc mé ta trén day, chi can 13 chung duoc
tach d& dang va chon loc. Cac nhom bao vé, vi du, duge mé ta trong tai liéu: Protective
Groups in Organic Synthesis (T. W. Greene, John Wiley & Sons Inc., 1999) c6 thé

dugc sir dung.

Céc phan tng loai nhém bao vé cho nhém hydroxy, nhém carboxy, nhém amino

hodc nhém mercapto 13 da duogc biét 15 va cac vi du vé cac phan (mg niy bao gom:
(1) phan tng loai nhém bao vé bing cach thiy phén trong méi trudng kiém;

(2) phan ng loai nhém bao vé & diéu kién axit;

(3) phan tmg loai nhém bao vé bing cach hydro phan;

(4) phan tng loai nhém bao v§ str dung chelat kim loai;

(5) phan tng loai nhém bao vé st dung kim loai;

(6) phan tng loai nhém bao vé cho nhom silyl;

va cac phan ung tuong tu.

Céc phuong phéap duge md ta cu thé nhu sau:

(1) Phéan (g loai nhém béo vé bing cach thiy phan trong méi trudng kiém (nhu phan
Umg loai nhém bao vé cho nhém trifloaxetyl va cac nhém tuong tu) co6 thé dwoc tién
hanh béng cach, vi dy, trong dung moéi hitu co (vi du: metanol, tetrahydrofuran, 1,4-
dioxan hodc hdn hop cac dung méi trong sé chung), sir dung hydroxit ctia kim loai
kiém (vi du: natri hydroxit, kali hydroxit, lithi hydroxit va cac chét tuong tu), hydroxit
ctia kim loai kiém thd (vi du: bari hydroxit, canxi hydroxit va cac chét tuong tu) hodc
mudi cacbonat (vi du: natri cacbonat, kali cacbonat va cac chét tuong tu) hodc dung
dich trong nudc cta n6é hodc hdn hop clia né & nhiét d6 nim trong khoang tir 0 dén

40°C.
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(2) Phan tng loai nhém bao vé & diéu kién axit (nhu phan tmg loai nhém bao vé cho
nhém t-butoxycacbonyl, nhém trityl va cidc nhém tuong tu) cé thé dugc tién hanh
trong, vi dy, nudc hodc dung méi hiru co (vi du: diclometan, clorofom, 1,4-dioxan, etyl
axetat, anisole hodic hdn hop cdc dung méi trong s§ ching) va trong axit hiru co (vi du:
axit axetic, axit trifloaxetic, axit metansulphonic va cac axit tuong tu), axit v co (vi du:
axit clohydric, axit sulphuric va céc axit twong tr) hodc hdn hgp cua ching (vi du:
hydro bromua/axit axetic va c4c axit twong tu) & nhiét d6 nim trong khoang tir 0 dén

100°C.

(3) Phan tmg loai nhém bao vé& bing cach hydro phan (nhu phan tmg loai nhém bao vé
cho nhém benzyl, nhdm benzhydryl, nhém benzyloxycacbonyl, nhém alyloxycacbonyl
va cac nhom tuong tyr) c6 thé duoc tién hanh, vi dy, trong dung méi (vi du: cc dung
moi ete (vi du: tetrahydrofuran, 1,4-dioxan, dimetoxyetan, dietyl ete va cac dung méi
tuong tu), cdc dung mdi rugu (vi du: metanol, etanol va cac rugu tuong ty), cac dung
mbi benzen (vi du: benzen, toluen va céc chit tuong tw), dung méi keton (vi du: axeton,
metyl etyl keton va cac chit twong tu), cdc dung méi nitril (vi du: axetonitril va céc
dung mo6i tuong tu), cac dung moi amit (vi du: N,N-dimetylformamit va cic amit tuong
t), nudc, etyl axetat, axit axetic hodc hdn hop cac dung méi trong sb ching) véi sy c6
mit ctia chit xtc tic (vi du: paladi-cacbon, paladi den, paladi hydroxit, platin oxit,
Raney niken va céc chét tuong tu) & diu kién 4p suat binh thuong hodc 4p sudt cao
trong mdi trudong hydro hodc véi sy ¢ mit cia amoni fomat & nhigt do nim trong

khoang tir 0 dén 200°C.

(4) Phan tmg loai nhdém bao vé sir dung chelat kim loai (nhu phan tmg loai nhém bao vé
cho nhém alyloxycacbonyl) ¢6 thé duoc tién hanh bing cach, vi dy, trong dung moi
hitu co (vi du: diclometan, N,N-dimetylformamit, tetrahydrofuran, etyl axetat,
axetonitril, 1,4-dioxan, etanol va cic dung méi twong tir), nude hodc hdn hop dung moi
clia nd, véi sy c6 mit cla chat phan tmg bdy (vi du: tributyltin hydrua, trietylsilan,
dimedon, morpholin, dietylamin, pirolidin va cac chét tuong tu), axit hitu co (vi du: axit
axetic, formic axit, axit 2-etylhexanoic va cac chit twong tw) vi/hoic mudi ciia axit hitu
co (vi du: natri 2-etylhexanoat, kali 2-etylhexanoat va cac chét tuong tu), voi sy ¢d mit
hodc khong c6 mit chit phan tng trén co s& phosphin (vi du: triphenylphosphin va
twong tu), st dung chelat kim loai (vi du: tetrakis(triphenylphosphin)paladi(0),
bis(triphenylphosphin)paladi(II) diclorua, paladi(Il) axetat,
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tris(triphenylphosphin)rodi(I) clorua va tuong tw) & nhiét d6 nim trong khoang tir 0 dén
40°C.

(5) Phan tmg loai nhém bao vé sir dung kim loai c6 thé dugc tién hanh bé.ng cach, vi
duy, trong dung méi c6 tinh axit (vi du: axit axetic, chit dém c6 d6 pH ndm trong khoang
tir 4,2 dén 7,2 hodic hdn hop dung dich néu trén day véi dung méi hitu co nhu
tetrahydrofuran) va véi sy ¢6 mét cua k&m bot, tiy ¥ 4p dung séng siéu 4m & nhiét do
nim trong khoang tir 0 dén 40°C.

(6) Phan {mg loai nhém bao vé cho nhém silyl c6 thé duoc tién hanh béng cach, vi dy,
trong dung mdi hitu co tron 14n duoc véi nude (vi du: tetrahydrofuran, axetonitril hodc
hén hop cac dung méi trong sb chung), sir dung tetrabutylamoni florua & nhiét d6 nim

trong khoang tir 0 dén 40°C.

Hop chit mong mudn theo sang ché c6 thé d& dang dwoc san xuét bing cach
dung phan tmg thich hop bét ky trong s cac phan tng loai nhdm bao vé theo muc dich,
nhu d& dang dugc du tinh boi ngudi c6 hidu biét trung binh trong linh vuc k§ thuét nay.

Néu cén thiét, phan tmg con c6 thé dugc tiép theo bing quy trinh chuyén ho4 san

phém thanh mubi mong muén theo cic phuong phap da duoc biét 1.
[A2]

Trong s cac hop chét theo sang ché c6 cong thirc chung (I), hop chét trong d6 L
13 lién két, d6 1a hop chét c6 cong thic chung (I-P4):

trong d6 tit ca cac ky hiéu c6 cliing ¥ nghia nhur d néu trén déy;

c6 thé dugc san xuét bang cach dua hop chit c6 cong thirc chung (I-P5):

RAF
4
R X1
N (I-P5)
(P5] N @
~
N
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trong d6 [P5] 1a nhém r&i chuyén (vi du: nguyén tir halogen, mesylat, triflat va céc
nhom twong tu) va céc ky hiéu khéc c6 cung y nghia nhu ¢4 néu trén day;

vao phén tng véi hgp chét c6 cong thirc chung (I-P6):

=
(R1)p—\ | (I-P6)
[P6]

trong d6 [P6] 1a nhém axit boronic (-B(OH)z) hodic nhom este boronic (-B(ORi)(ORii)
(trong d6, Ri va Rii 1dn luot va doc lap 1a C1-3 alkyl hodc c6 thé cing véi nhau tao
thanh vong) (vi du, nhém 4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl va nhém twong tr)
va cac ky hiéu khéc cé cung y nghia nhu d4 néu trén day;

hozc bang céch dua hop chét co cong thirc chung (I-P7):

RZ\N/R3
4
R X1
N (I—-P7)
[P7} | AN X2
2
N

trong do [P7] l1a nhém axit boronic (-B(OH)2) hodc nhom este boronic (-B(ORi)(ORii)
(trong d6, Ri va Rii 14n luot va doc 1ap 1a C1-3 alkyl hodc c6 thé cing véi nhau tao
thanh vong) (vi du, nhém 4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl va tuong tu) va
cac ky hiéu khac c6 cing y nghia nhu 43 néu trén day;
vao phan g véi hop chét c6 cong thirc chung (I-P8):
9
RY (I—-P8)
N
[P8]
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trong d6 [P8] 12 nhom roi chuyén (vi du: nguyén tir halogen, mesylat, triflat va cac
nhém tuong tw) va céc ky hiéu khéc c6 cing y nghia nhu di néu trén day. Tuy theo
phéan tmg, nhém chirc c¢6 thé tuy y duge bao vé va/hodc duge khir bao vé nhu duge mé
ta trén day.

Phan mg trén day 1a da dugc biét r5. Vi dy, phan tmg c6 thé duoc tién hanh
trong dung méi hitu co (vi du: benzen, toluen, dimetylformamit, dioxan,
tetrahydrofuran, metanol, axetonitril, dimetoxyetan, axeton hoic hdn hop cac dung méi
trong s6 chung), voi sy c6 mit cla bazo (vi du: natri etylat, natri hydroxit, kali
hydroxit, trietylamin, natri cacbonat, natri hydro cacbonat, kali cacbonat, xesi cacbonat,
tali cacbonat, trikali phosphat, xesi florua, bari hydroxit, tetrabutylamoni florua va
tuong ty) hodc dung dich trong nudc cia né hodc hdén hop clia né va chét xuc tac (vi
du: bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(II) ((A-
taPhos);PdCl), tetrakis(triphenylphosphin)paladi (Pd(PPha)a),
bis(triphenylphosphin)paladi diclorua (PdCl2(PPhs).), paladi axetat (Pd(OAc)2), paladi
den, 1,1’-bis(diphenylphosphinoferoxen)diclopaladi  (PdClx(dppf);), dialylpaladi
diclorua (PdClz(alyl)2), phenylbis(triphenylphosphin)paladi iodua (PhPdI(PPhs);) va
tuong ty) & nhiét d6 nim trong khoang tir nhiét d6 trong phong dén 120°C.

Phan tmg béo vé va/hodc phan ung loai nhém bao vé cho nhém chirc c¢é thé
duoc tién hanh theo cac phuong phap dwoc mé ta trén ddy.

[A3]

Trong s6 cac hop chét theo sang ché c6 cong thirc chung (1), hop chit trong d6 L
1a -CRA=CRB— (trong d6, R va R lan luot va doc 1ap 1a nguyén tir hydro hoic C1-4
alkyl va mili tén chi ra vi tri lién két vao vong pyridin), d6 13 hop chit c6 cong thirc

chung (I-P9):
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RZ\ _ R3

(I—P9)

trong d6 tit ca cac ky hidu c6 cing y nghia nhu d3 néu trén day;

c6 thé duoc san xuét bing cach dua hop chit c6 cong thirc chung (I-P10):

RZ\N/R3
4
R X1
RE "N (I—-P10)
~ N X2
RA —
N

trong d6 tt ca cac ky hiéu c6 ciing y nghia nhu d4 néu trén day;
vao phan tmg v&i hop chit cé cong thirc chung (I-P11):
-~ |
RY, T (I-P11)
S
[P11]

trong do6 [P11] 1a nguyén tr halogen va céc ky hi€u khéac cé cung y nghia nhu da néu

trén day;

hodc bing cach dwa hop chit c6 cong thirc chung (I-P12):
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RZ\ /RS
R4
x1
N (I-P12)
P12] | N 2
~
N

trong d6 [P12] la nguyén tir halogen va cac ky hiéu khac c6 cung y nghia nhu d3 néu
trén day;

vao phan tmg véi hop chét ¢6 cong thirc chung (I-P13):

- RB
RY,—— |

N\ = (I—P13)
RA

trong d6 tit ca cac ky hiéu c6 cing ¥y nghia nhu da néu trén day. Tuy theo phan tng,

nhém chirc c6 thé tuy y dwoc bao vé va/hoic duge khir bao vé nhu duge mé ta trén day.

Phan (mg trén day 1a di dugc biét r5. Vi du, phan tng c6 thé duoc tién hanh
trong dung moi hiru co (vi du: dioxan, toluen, dimetylaxetamit, dimetylformamit,
dimetyl sulphoxit, nitrometan, metanol, etanol, axetonitril hodc hdn hop cac dung moi
trong sb chiing) hoic hdn hop dung méi ciia dung méi hiru co véi nudc, véi sy c6 mat
cua bazo (vi du: dixyclohexylmetylamin, trikali phosphat, kali cacbonat, natri cacbonat,
bac cacbonat, canxi cacbonat, natri hydro cacbonat, kali hydro cacbonat, trietylamin,
tributylamin, natri axetat, xesi cacbonat, kali tert-butoxit, natri tert-butoxit, lithi
hydroxit va cac chit tuong tw) hoic dung dich trong nuéc ciia né hogc hén hop ctia né
va chit xuc tac (vi du: tetrakis(triphenylphosphin)paladi (Pd(PPhs)s), bis(tri-tert-
butylphosphin)paladi(0)  (Pd(tBusP)2), paladi, paladi axetat (Pd(OAc)),
tris(dibenzylidenaxeton)dipaladi(0) (Pd(dba)y), diclo(1,2-
bis(diphenylphosphino)etan)paladi(Il)  (PdClx(dppe)), paladi clorua (PdCL),
dialylpaladi diclorua (PdCly(alyl),), ddng axetat (Cu(OAc),), tributylphosphin (PBus),
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triphenylphosphin (PPh;), tri-o-tolylphosphin (P(o-tolyl)s) hodc hdn hop chit xuc tac
cla né & nhiét d6 ndm trong khoang tir nhiét do trong phong dén 160°C.

Phan tng bio vé va/hodc phan ung loai nhém bao vé cho nhom chirc co thé
dugc tién hanh theo cic phuong phép dugc mo ta trén day.
[A4]

Hop chét c6 cong thirc chung (I-P9) ¢6 thd duge san xuét theo cach khac bang céach dua

hop chét c6 cong thic chung (I-P14):

R R
R4
x1
RE "N (I—P14)
P14~ |\\ X2
RA —
N

trong d6 [P14] 1a nhém axit boronic (-B(OH)2) hodc nhém este boronic (-B(ORi)(ORii)
(trong d6, Ri va Rii 1an lugt va doc lap 1a C1-3 alkyl hodc c¢6 thé cung véi nhau tao
thanh vong) (vi du, nhém 4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl va cdc nhém

tuong tu) va cac ky hi¢u khac c6 cling y nghia nhu d3 néu trén day;
vao phéan tmg v6i hop chét c6 cong thirc chung (I-p15):
~

R | (1-p15)
[P15)

trong d6 [P15] 1a nhém rdi chuyén (vi du: nguyén tir halogen, mesylat, triflat va cac
nhém tuong ty) va cac ky hiéu khac ¢6 cung y nghia nhu di néu trén day;

hozc bing cach dua hop chit ¢6 cong thirc chung (I-P16):
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RZ\ /R3
R4
X1
N (I-P16)
[P16] | N 0
~
N

trong d6 [P16] 1a nhém rdi chuyén (vi du: nguyén tir halogen, mesylat, triflat va cac

nhém twong tu) va céc ky hi€u khac ¢6 cung y nghia nhu da néu trén day;

vao phéan Ung v6i hop chét c6 cong thitc chung (I-P17):

= RB
RY,—— |
N / P17 (I—-P17)

RA

trong d6 [P17] 1a nhém axit boronic (-B(OH)2) hodc nhom este boronic (-B(ORi)(ORii)
(trong d6, Ri va Rii 1an lugt va doc lap 1a C1-3 alkyl hodc co thé cung véi nhau tao
thanh vong) (vi dy, nhém 4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl va cdc nhom
tuong tu) va cic ky hi¢u khac c¢6 cung y nghia nhu di néu trén day. Tuy theo phan Ung,
nhém chirc c6 thé tuy y dugce bao vé va/hodc dugce khir bdo vé nhu duge mo ta trén day.

Phan (mg trén day c6 thé dugc tién hanh theo phuong phap tuong tw nhu phan
ung dugc md ta trong muc [A2].

Phan tmg bao vé vd/hodc phan tng loai nhém bao vé& cho nhém chirc c6 thé

duoc tién hanh theo cac phuong phap duoc mé ta trén day.
[A5]

Hop chét theo sang ché c6 cong thic chung () c6 thé duoc san xuét bang cach

dwa hop chat c6 cong thirc chung (I-P18):
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R{N/R3
R4
(RY,
‘ N (I—P18)
<i;>%—L o [P18l
I ~
N

trong d6 [P18] 1a nhém r&i chuyén (vi du: nguyén tir halogen, mesylat, triflat va tuong
tu) va cac ky hiéu khic c6 cung y nghia nhu da néu trén day; vao phan ung véi hop
chit ¢6 cong thirc chung (I-P19):

X1

(I-P19)

[P19] X2

trong d6 [P19] 1a nhém axit boronic (-B(OH)2) hodc nhém este boronic (-B(ORi)(ORii)
(trong d6, Ri va Rii lan lugt va doc lap 14 C1-3 alkyl hodc c6 thé cling véi nhau tao
thanh vong) (vi du, nhém 4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl va cdc nhém

tuong tu) va cac ky hiéu khac c6 cuing y nghia nhu da néu trén day;

hoiic bang cach dwa hop chét c6 cong thic chung (I-P20):

ﬁLN,R3
R4
R1
('” N (1—P20)
I ~
N
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trong d6 [P20] 1a nhém axit boronic (-B(OH).) hodc nhém este boronic (-B(ORi)(ORii)
(trong d6, Ri va Rii lan Iuot va doc lap 1a C1-3 alkyl hogic ¢ thé cling v&i nhau tao
thanh vong) (vi du, nhom 4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl va cdc nhém

tuong tu) va cac ky hi¢u khic c6 cung y nghia nhu d4 néu trén day;
vao phén tng véi hop chét c6 cong thirc chung (I-P21):
X1
(I-P21)

[P21] y

trong d6 [P21] 1a nhém rdi chuyén (vi du: nguyén tir halogen, mesylat, triflat va cac
nhom twong tu) va céc ky hiéu khic cé cung y nghia nhu da néu trén day. Tuy theo
phan Ung, nhém chirc cé thé tuy y dugc bao vé va/hodc duge khir bao vé nhu duge md
ta trén day.

Phan ung trén dy c6 thé dugc tién hanh theo phuong phéap tuong ty nhu phan

ung dugc mo ta trong muc [A2].

Phan ng bao vé va/hodc phan ung loai nhém bao vé cho nhém chirc cb thé

duoc tién hanh theo cic phwong phép dugc mé ta trén day.

Trong s6 céc hop chit theo sang ché, céc hop chédt quang hoat c6 thé dwoc san
xuét véi vat liéu khéi diu quang hoat hodic chit phan tmg, hodc dugc san xuat bing
céch hoa tan chét trung gian raxemic va din san phim da dugc hoa tan vao hop chét

theo sang ché hodc bing cach ho tan hop chét raxemic theo sang ché.

Phuong phap hoa tan 1 d3 duoc biét rd va cac vi du vé& phuong phap ndy bao
gdm phuong phap trong d6 mudi hoidc chelat dwoc tao thanh véi chit quang hoat khéc,
tiép theo 14 tai két tinh va tach hop chit mong mudn hoic phwong phap trong d6 viée
tach dugce tién hanh truc tiép véi cot khong dbi ximg va cic phuong phap twong tur.

Céc hop chit khéi déu, tirc 13 cic hop chit ¢6 cong thirc chung (I-P2), (I-P3), (I-
Ps5), (I-P6), (I-P7), (I-P8), (I-P10), (I-P11), (I-P12), (I-P13), (I-P14), (I-P15), (I-P16), (I-
P17), (I-P18), (I-P19), (I-P20) va (I-P21), 13 d& dwoc biét rd vé ban chét, hodc c6 thé d&

dang duoc tao ra bing cac phuong phap da duoc biét 15 vé ban chit hodc dang két hop
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cia cic phuong phip dugc mé ta trong tai liéu, vi dy, Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition (Richard C.

Larock, John Wiley & Sons Inc., 1999) va tuong ty.

Trong cic phan img minh hoa & ddy, phuong tién gia nhiét bit ky nhu bé nudc,

b€ dau, be cat va 10 vi song c6 thé dugc sir dung.

Trong c4c phan (ng minh hoa & dy, chit phan tng dugc hd trg boi pha rin
dugc d& trén polyme (nhu polystyren, polyacrylamit, polypropylen va polyetylen
glycol) c6 thé duge sir dung, néu thich hop.

Cac san phim tir cdc phan (mg minh hoa & dy c6 thé dugc tinh ché bing cac
céch tinh ché théng thudng, vi du, chung cat & ap suét giam hodc 4p suat thong thuong,
sdc ky (nhu sic ky long hi¢u nédng cao, sic ky 16p mong hodc séc ky cft) sir dung
silicagel, nhya trao ddi ion, nhya loc sach tap chét hoic magie silicat, hodc béng cach
rira hoic tai két tinh. Tinh ché c6 thé duoc tién hanh sau ting budc phan Umg hodc sau

hang loat cac phan ung,
Doc tinh

Hop chét theo sang ché c6 doc tinh thip va do d6 c6 thé dugc st dung an toan

1am thude.
Ung dung cho thudc

Hop chét theo sang ché c6 hoat tinh chu van thu thé somatostatin, va do d6 ¢
thé dugc sir dung 1am duogc chét & phong va/hoidc didu tri bénh di véi cac bénh lién
quan dn somatostatin (cac bénh trong d6 lién quan dén chinh somatostatin hodc

hocmon duoc didu bién bdi somatostatin) & dong vét c6 vu, cu the 1a & ngudi.

Vi du vé cac bénh nay bao gém cac bénh vé& hocmon (vi dy: bénh to du chi,
khdng 15, khdng 15 tuyén yén, bénh Cushing, bénh Graves, ting ning tuyén gidp va cac
bénh tuong tu), kém phat trién (vi du: loan san xuong, héi chimg Noonan, béo phi, kém
phat trién két hop béo phi, giam san tir cung, suy thin két hop kém phat trién, hoi
chung X va cac bénh tuong ty), ung thu hodc u tuyén (vi du: bénh bach ciu, sacom sun,
u melanin, u m&, u mang nio, u nguyén bao thin kinh, u tuyén yén, dau dau két hop u
tuyén yén, u tuyén tiét hocmon ting truéng, u tuyén tiét yéu tb giai phéng hocmon ting

trudng, u tuyén tiét gonadotropin, u tiét prolactin, huéng giap t6, VIPoma, u tuyén tiét
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ACTH, ung thu tuyén gidp, ung thu tuyén gidp tiy, ung thu phdi, ung thu v, ung thu
gan, da day ruét va u tuyén than kinh-noi tiét tuy, gastrinoma, hdi ching caxinoit, ung
thu rudt, ung thu tuy, caxinom té bao tiéu ddo, caxinom tiét insulin, glucagonoma, ung
thu tuyén tién liét, chimg suy mon do ung thu, u mau & rudt va cac chitng bénh tuong
tu), cac bénh da day - rudt (vi du: cac triéu chimg da day rudt kém theo tic da day -
rudt, bénh trao ngugc da day thuc quan, bénh trao nguoc da day rudt ta, tiét du axit da
day, loét da day, hoi chimg Zollinger-Ellison, da day - rut mét protein, hoi chimg dam
ping (trdn ngap), chimg rudt ngin, bénh viém rudt, bénh Crohn, hoi ching rudt kich
thich, hoi chimg két trang kich thich, ro rudt-da, rdi loan chirc ning tiéu héa, budn non,
ndén mura, sinh bung va cic bénh tuong ty ), tiéu chay (vi du: hdi chimg tiéu chiy phan
nuéc, tiéu chay thir phat man tinh, tiéu chay do héa trj liéu, tiéu chay khé chira két hop
do h¢i chitng suy gidm mién dich, tiéu chay két hop hdi chung rudt kich thich, tiéu chay
sau phiu thuét va cdc dang twong tu), cac bénh vé mach (vi du: bénh vong mac ting
sinh, thodi héa diém, thoai hoa diém lién quan dén tudi tc, xuét huyét da day ruét, loét
da day rudt ta xult huyét, gian tinh mach thuc quan xuét huyét, gian tinh mach xuét
huyét & ngudi bénh xo gan, tang huyét ap cira, ghép mach xudt huyét, tai hep, tao seo,
bénh viy nén, xo cimg toan than (bénh cimng bi), thai loai manh ghép khac loai man
tinh, huyét ap thép, xo cung dong mach, tai hep sau PTCA, phi dai co tim, xo cimg
d6ng mach, bénh van tim, nhdi méau co tim va céc bénh tuong tu), xo héa (vi du: xo hoa
da, xo héa hé than kinh trung wong, xo héa miii, xo hoa phdi, xo héa gan, xo hda than,
xo héa do hoa tri li€u va cac dang tuong tu), bénh dai thdo duong va cac bién ching
cua bénh dai thdo dudng (vi du: bénh dai thao duodng, bénh dai thao dudng phu thude
insulin, bénh véng mac do d4i thio dudng, bénh than do dai thio dudng, bénh thin kinh
do d4i thdo duong, hién tugng binh minh, khang insulin, ting insulin huyét, ting lipit
huyét va cic bénh twong tu), cac bénh viém (vi du: viém khéop, viém thip khop, bénh
vay nén, viém khu trt, bdng nz"mg, bénh cham va cac bénh tuong tu), cac bénh hé than
kinh trung wong (vi du: sa sit tri tué, bénh Alzheimer, dong kinh va cac bénh tuong tu),
cac bénh duong hd hép (vi du: hoi ching ngimg thd khi ngh va cac bénh twong tw), cac
bénh & tuy (vi du: viém tuy, viém tuy cép tinh, viém tuy man tinh, ro & da do viém tuy,
nang gia tuy, cd trudng, tuy ro, cac triéu chimg lién quan dén phau thuat tuy va céc
bénh tuong tu), cac bénh vé gan (vi du: nang gan va cac dang tuong tu), cac bénh vé
than (vi du: hdi chimg gan than, nang than, bénh than va cac dang twong tu), cac bénh &
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budng trimg (vi du: hdi chimg da nang budng trimg va cic bénh tuong tu), cic bénh
xuong va khép (vi du: lodng xuong, viém xuong khop va cac bénh tuong tu), dau, dau
dau va cac bénh tuong tu. Hop chét theo sang ché con c6 thé dugce sir dung dé tao hinh
anh khéi u c6 thy thé somatostatin, sau khi dua chit phong xa (vi du: 121, 121, 1!!In va
cac déng vi tuong tu) vao hgp chét theo céach truc tiép hodc nh¢ nhém dém thich hop.
Hop chit theo séng ché c6 thé duogc sir dung dé tao dich khdi u c6 thu thé somatostatin,

sau khi dua thudc chdng khéi u vao hop cht truc tiép hodc nhd nhém dém thich hop.

Trong s6 cac tac dung khéc, hop chit theo sang ché 1a hitu dung dé phong
va/hogic diéu trj bénh to dAu chi, khdng 16, khdng 15 tuyén yén, u tuyén yén, dau déu két
hop u tuyén yén, u tuyén tiét hocmon tang trudng, da day rudt va u tuyén thin kinh-noi
tiét tuy, gastrinoma, hdi chimg caxinoit, caxinom tiét insulin, glucagonoma, céc tri¢u
chung da day rudt kem theo tic da day - rudt, nang than, nang gan, giin tinh mach thyuc
quan xut huyét, ting huyét 4p ctra, bénh vdng mac do déi thao dudng, sa sut tri tug,
bénh Alzheimer, dau va dau ddu. Hop chit theo sang ché 13 dic biét pht hop dé phong
va/hogic didu tri bénh to dau chi va céc triéu chimg da day rudt kém theo tic da day -

A

ruot.

Céac vi du v& céc tridu ching da day rudt kém theo tic da day - ru¢t dugc su
dung & ddy bao gdm céc triéu chimg da day rudt kém theo tic da day - rudt quan sat
dugc trong viéc chim soc tam thoi dbi voi ngudi bénh bi ung thu tién trién va tai phat,

ma c6 thé duoc giam nhe bang hop chét theo séang ché.

Céc vi du vé cic phurong phép thir nghiém khic céc phuong phap dugc mé ta
trong cac vi du d& danh gia hoat tinh duoc 1y cua hop chét theo sang ché bao gdm hé
théng danh gia cia kim ham tiét axit da day sir dung chudt. Vi du, kim ham tiét axit da
day boi hop chét theo sang ché c6 thé duoc danh gi4 bang cach sir dung phuong phap
sau.

Danh gia kim him tiét axit da day sir dung chudt

Chuét (chudt duc Crl:CD(SD) IGS 7 tuin tudi (Charles River Laboratories
Japan, Inc.)) dugc d& d6i qua dém va thiéu nuéc qua 2 gior trude khi danh gia. Dat kim
& trong trong dudi cua chudt duge gy mé bing isofluran. Sau khi ching tinh lai, chudt
dugce truyén lién tuc vao trong tinh mach bang dung dich (nuéc mubi (Otsuka Normal

Saline, Otsuka Pharmaceutical Factory, Inc.)) hoic hogp chit thir nghiém dugc hoa tan
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trong mdi trudng théng qua kim & trong. Mt gid sau khi bt diu ding, m& bung chudt
& gdy mé isofluran va budc modn vi lai bing dy. Sau khi déng bung, chudt duoc hdi
tinh. 3 5 gi¢r sau khi bét ddu dung (4 gio sau khi budc mén vi), lai mé bung chudt & gay
mé isofluran, tm vi da day dugc kep bang phéc-xép va giét chuot bing cach lam chay
méu. Thanh phin trong da day duoc ly tm & 500 x g trong 15 phut, gom dich ndi bé
mat 1am dich da day va xac dinh lugng ctia dich da day cho mdi thé trong (mL/100 g-
BW). Néng d¢ axit (mmol/mL) cta dich da day dwgc xac dinh bing chuin dd nguoc sir
dung chuin d6 tu dong COM-1600ST (Hitachi High-Technologies Corporation
(Hiranuma Sangyo Co., Ltd.)). Lugng sin phim dich da day va ndng do axit dugc xac
dinh 1am lugng tiét axit da day (mmol/100 g-BW), va khi d6 ty 16 phén trim (%) ctia
kim ham tiét axit da day duoc xé4c dinh theo phuong trinh: {[ty 1¢ phan trim cua kim
ham tiét axit da day (%)] = ([lugng tiét axit da day cua nhém dugc ding voi moi
trudng] - [luong tiét axit da day ctia nhém dugc ding véi hop chit thir nghiém]) /
[lwong tiét axit da day cta nhém dugc dung véi moi trudng] x 100}. Cac tac gia sang
ché da phat hién ra réng, theo hé théng danh gia nay, octreotit, vi duy, thé hién ty 1¢ phén

tram kim ham tiét axit da day 14 39% & chuét ding Imcg (microgram)/kg/gio.

Ngodi cac bénh dugce liét ké trén day, hop chét theo sang ché con c6 thé dugc sir
dung dé phong va/hodc diéu tri bénh vdi céc tinh trang bénh khac nhau trong d6 cé lién
quan dén somatostatin, vi du, cac bénh dugc md ta trong tai liéu: Life Sciences, 1987,
Vol.40, p.419-437; and The European Journal of Medicine, 1993, Vol.2, p.97-105.

Tuy thudc vao viée sir dung hop chét theo sdng ché ddi véi cac muc dich duge
dung, hop chit theo sang ché co thé duoc sir dung khong chi 1am thudc don 1é ma con
c6 thé 13 thudc dugc két hop véi thanh phﬁn hoat tinh bd sung, vi du céc loai dugc liét
ké dudi day, dbi voi cac muc dich, vi dy, ¢)) bd sung va/hodc cai thién tdc dung cua né
dé phong bénh, chita bénh va/hoic cai thién cac triéu chimg, (2) xtc tién dong luc hoc
va viéc he‘ip thy, gidm lidu dung cua n6 va’hodc (3) 1am nhe bét tac dung phu cta né.

Khi hop chét theo séng ché dugc str dung dé phong va/hogic diéu trj bénh to dau
chi, cac vi du vé cac thubc ma c6 thé duge sir dung voi hop chét theo sang ché & dang
két hop bao gdm cac chit trong tu somatostatin, chit d6i khang thu thé hocmon ting

trudng, chét chi van thu thé dopamin va cac chét tuong tu.
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Ngudi bénh méc bénh to dau chi thuong két hop véi céc bénh lién quan dén 16i séng
nhu bénh dai thdo dudng, ting huyét ap, ting lipit huyét va béo phi va cac bénh khac
nhau khac. Do d6, hop chit theo sang ché c6 thé duoc sir dung két hop véi, vi du, chét
c6 tac dung didu tri bénh dai thio duong (vi du: chét nhay insulin, chit cai thién tibt
insulin (vi du: sulphonylure va cac chit twong tu), biguanit, insulin, cht (rc ché a-
glucosidaza, chit chui van thy thé B3 adrenalin, chit uc ché dipeptidyl peptidaza IV,
chét chti van amylin, chit irc ché phosphotyrosin phosphataza, chét rc ché tao duong,
cac chit (rc ché SGLT (chét dong van chuyén natri-glucoza) va chit c6 tac dung diéu tri
khéc d6i v6i bénh dai thdo duong), chit ¢6 tac dung diéu tri dbi véi cac bién chung cia
bénh dai thao dudng (vi du: cac chét trc ché aldoza reductaza, chét uc ché glycation
(glycosyl hoa khong enzym), cac chét (rc ché protein kinaza C, yéu t6 dinh dudng than
kinh, chét 1am ting yéu t§ dinh dudng thin kinh, chit xtic tién tai tao than kinh va chat
¢6 tac dung diéu trj khac ddi véi cac bién chimg ciia bénh dai thao dudng), chat c6 tac
dung diéu tri dbi voi ting huyét p (vi du: céc chit tc ché enzym chuyén hoa
angiotensin, chit ddi khang canxi, cac chit md kénh kali, chat dbi khang angiotensin I
va tuong t), chét c6 tac dung diéu tri déi vai ting lipit huyét (vi du: chat irc ché HMG-
CoA reductaza, cac hop chét tao soi, chét trc ché tdng hop squalen, cic chit chdng oxy
héa va twong tu), chit chéng béo phi (vi du: chét trc ché lipaza tuy, chit chdng béo phi
tac dong trung tam, cic chit chira peptit giam thém #n, chat chi van cholecystokinin va
chit chéng béo phi khac), chét c6 tac dung diéu tri d6i voi viém khép, chit chéng lo 4u,
cht chéng trAm cam, chit c6 tac dung diéu tri ddi véi chimg lodng xuong, thudc chdng
dong kinh, chit héa trj liéu, chét c6 tac dung diéu tri mién dich, chdt chéng huyét khdi,
chét c6 tac dung diéu tri d6i vai sa sut tri tug, chit cé tac dung diéu tri d6i vai rdi loan
cuong cimg, chit c6 tac dung diéu tri di véi tidu tién bét tién/thudng xuyén, chét ¢o
tac dung diéu tri dbi véi rdi loan tiéu, chét chéng viém khong steroit, chét gay mé cuc
b0, vitamin va cac chét trong tu. Hop chit theo sang ché con c6 thé dugc sir dung két
hop véi cac hocmon ma thuc déy qua trinh tiét cac hocmon ting trudng khéc (vi du:
GHRHs), GH, IGF-1, cac xytokin va chét cai thién tac dung cua cac xytokin.

Khi hop chét theo sang ché dugc sir dung d& phong va/hoic didu tri bénh ddi voi
triéu chiig da day rudt kem theo tic da day - rudt, cac vi du vé cac thubc ma co thé
duge st dung voi hop chét theo sang ché & dang két hop bao gdm céc chit twong tu

somatostatin, chit d6i khang thu thé dopamin D2, chét di khang thu thé histamin H1,
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duoc chét d6ng phét ctia chét d6i khang thu thé histamin H1 va cac chit trc ché PDE,
chat d6i khang thy thé histamin H2, chit chéng tiét axetyl cholin, cht d4i khang thu thé
serotonin SHT3, chat dbi khéng thu thé serotonin SHT4, corticosteroit, chat dbi khang
thy thé NK1, chét chéng loan thin khéng dién hinh (MARTAs), opioit, chit déi khéng
opioit va twong ty. Hop chét theo sang ché c6 thé duge st dung thay d6i két hop véi, vi

du, procloperazin, levomepromazin va tuong tu.

Cac vi du vé cac chét tuong tu somatostatin bao gém octreotit, lanreotit,

pasireotit va cac chit tuong tu.

Céc vi du vé chit dbi khang thu thé hocmon ting trudng bao gdm pegvisomant

va céc chét twong tu.

Céac vi du vé chat chd van thy thé dopamin bao gdm bromocriptin, cabergolin va

céc chét twong tur.

Céc vi du v& chét nhay insulin bao gdm balaglitazon, netoglitazon, pioglitazon,
rivoglitazon, rosiglitazon, farglitazar, muraglitazar, naveglitazar, ragaglitazar,
tesaglitazar, reglixan, BM-13,1258, FK-614, KRP-297, LM-4156, LY-510929, MBX-
102, MX-6054, R-119702, T-131, THR-0921, cac hop chét duoc boc 16 trong cong bb
don qudc té s6 WO 2001/038325, cac hop chit duoc boc 16 trong cong bd don qudc t&
sd wO 1999/058510 (nhu axit (E)-4-[4-(5-metyl-2-phenyl-4-
oxazolylmetoxy)benzyloxyimino]-4-phenylbutyric) va cac chét tuong ty.

Céc vi du vé sulphonylure bao gdm axetohexamit, clopropamit, glibenclamit,
gliclazit, glimepirit, glipizit, glybuzol, glyclopyramit, mitiglinit, nateglinit, repaglinit,

senaglinit, tolazamit, tolbutamit, JTT-608 va céac chét tuong tu.

Céac vi du v€ biguanit bao gom buformin, fenformin, metformin va céc chat

tuong tu.

Céc vi du v insulin bao gdm insulin c6 ngudn gbc tir dong vat dugc chiét xuét
tir tuyén tuy ctia bd hoc lon, insulin ngudi ban téng hop duge téng hop tir insulin chiét
14 tuyén tuy cta lon, insulin ngudi duoc téng hop theo k¥ thuét di truyén st dung
Escherichia coli hoic ndm men, insulin kém chira tir 0,45 dén 0,9 (trong lugng/trong
lwgng)% ctia kém, insulin protamin k&m dugc san xuét tir k&m clorua, protamin sulphat

va insulin va tuong tu. Insulin cé thé 14 doan hodic din xuét (vi du: INS-1 va tuong tu)
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clia né va c6 thé 1a ché pham insulin diing theo dudmg miéng. Insulin bao gdm céc dang
khac nhau nhu insulin tdc ddng cuc nhanh, tdc d6ng nhanh, hai pha, tac dong trung binh
va tac dong kéo dai, tat ca trong s chung c6 thé duoc sir dung bing cach lua chon mot

cach thich hop dang insulin theo céc tinh trang bénh ctia ngudi bénh.

Céc vi du vé chat uc ché a-glucosidaza bao gdm acarboza, emiglitat, miglitol,

vogliboza va cac chat tuong tyr.

Céc vi du vé chit chi vén thu thé B3 adrenalin bao gém AJ-9677, AZ40140 va
cac chit tuong tu.

Cac vi du vé chit uc ché dipeptidyl peptidaza IV bao gdm sitagliptin, alogliptin,
vildagliptin, linagliptin, anagliptin, saxagliptin, teneligliptin, bisegliptin, carmegliptin,
evogliptin, omarigliptin, denagliptin, dutogliptin, gemigliptin, gosogliptin, melogliptin,
NVP-DPP-728, PT-100, P32/98, TS-021, TA-6666, KRP-104, DSP-7238, SYR-472
(trelagliptin), TAK-100 va cAc chét twong tu.

Cac vi du vé chét cha van amylin bao gdm pramlintit va cac chét tuong tu.

Céc vi du vé chét trc ché phosphotyrosin phosphataza bao gém natri vanadat va

céc chét twong tur.

Cac vi du v& chit &c ché tao dudng bao gdm chit rc ché glycogen
phosphorylaza, cic chit irc ché glucoza-6-phosphataza, chit d8i khang glucagon va céc

chit twong tu.

Céc vi du v& cac chit e ché SGLT (chit déng van chuyén natri-glucoza) bao
gdm ipragliflozin, luseogliflozin, tofogliflozin, canagliflozin, dapagliflozin va céac chit
tuong tu.

Céc vi du vé chit c6 tac dung diéu tri d6i vi bénh dai thao dudng khic véi cac
chit c6 tic dung diéu trj dugc dé cap trén day bao gdm bromocriptin, leptin, BAY-27-
9955, chit chu van thu th& GLP-1 (vi du: GLP-1, GLP-IMR, liraglutit, AC-2993
(exendin-4), BIM-51077, Aib(8,35)hGLP-1(7,37)NHz, CJC-1131, exenatit va cac chét
tuong ty), chit chi van GPR40 (vi du: TK-875 va céc chét trong tu), cht cha van
GPR119, cac cht tc ché 11B-hydroxysteroit dehydroaza (vi du: BVT-3498 v c4c chét
tuong tu), adiponectin hodc chét chi vin ciia nd, cac chét uc ché IKK (vi du: AS-2868

va tuong tw), chit nhay leptin, cac chét chu vén thy thé somatostatin (vi du: cac hop
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chit dugc bdc 16 trong cic Cong bd don Qubc t& sé WO 2001/025228, WO
2003/042204, WO 1998/044921, WO 1998/045285, WO 1999/022735 va céc chit
tuong tu), chit hoat héa glucokinaza (vi du: RO-28-1675 va cac chét twong tu) va céc
chit tuong tu.

Cac vi du vé& cac chit trc ché aldoza reductaza bao gdm tolrestat, epalrestat,
imirestat, zenarestat, fidarestat, zopolrestat, minalrestat, ranirestat, CT-112 va céac chét

tuong tu.

Céc vi du vé chit uc ché glycation (glycosyl hoa khong enzym) bao gbém
pimagedin, ALT-946, ALT766, EX0-226 va cac chit twong tu.

Céc vi du vé cac chat uc ché protein kinaza C bao gom ruboxistaurin mesylat va

céc chit tuong tur.

Céc vi du v& yéu té dinh dudng thin kinh bao gdm NGF, NT-3, BDNF va céc
chét twong tu.

Cac vi du v& chét lam ting yéu t§ dinh dudng thin kinh bao gdm neurotrophin
san xuit/tiét-cai thién dugc bdc 16 trong cong bd don qudc t& s6 WO 2001/014372 (vi
du: 4-(4-clophenyl)-2-(2-metyl-1-imidazolyl)-5-[3-(2-metylphenoxy)propyl]oxazol va
cac chét twong tu).

Céc vi du vé& chit xuc tién tai tao than kinh bao gém Y-128, VX-853, prosaptit

va céc chét twong tu.

Céc vi du vé chit co tac dung diéu tri khac déi vdi cac bién ching ciia bénh dai
théo dudmg khéc véi cac phuong phép dugc dé cap trén diy bao gdm alprostadil, tiaprit,
cilostazol, mexiletin, etyl icosapentat, memantin, pimagedlin, cac chit tc ché AGE (vi
du: ALT-946, alagebrium, pyridorin, pyridoxamin va céc chit twong tu), chit loai trir
oxy hoat hoa (vi du: axit thioctic va cac chit tuong tu), cic chit chu van thu thé
somatostatin (vi du: BIM-23190), cac chét {rc ché (ASK-1) kinaza-1 didu phéi tin hiéu

chét theo chuong trinh va céc chit tuong tu.

Cac vi du v& cac chét tc ché enzym chuyén héa angiotensin bao gdm captopril,
enalapril, alacepril, delapril, lisinopril, imidapril, benazepril, cilazapril, temocapril,

trandolapril va cac chit tuong tur.
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Céc vi du vé chit dbi khang canxi bao gdm manidipin, nifedipin, amlodipin,
efonidipin, nicardipin va céc chét twong tyr.

Céc vi du vé céc chit mé kénh kali bao gdm levcromakalim, AL0671, NIP-121
va céc chit tuong tu.

Céc vi du vé chét dbi khang angiotensin II bao gdm losartan, candesartan
cilexetil, eprosartan, valsartan, irbesartan, olmesartan medoxomil, E4177, axit 1-[[2’-
(2,5-dihydro-5-0x0-4H-1,2,4-0xadiazol-3-yl)biphenyl-4-ylJmetyl]-2-etoxy-1H-
benzimidazol-7-carboxylic va cac chit tuong tu.

Céc vi du vé chat trc ché HMG-CoA reductaza bao gém pravastatin, simvastatin,

atorvastatin, fluvastatin, pitavastatin, rosuvastatin va cac cht tuong tu.

Céc vi du vé cac hop chét tao sgi bao gém bezafibrat, clinofibrat, clofibrat,

simfibrat, fenofibrat va cac chit tuong tu.

Céc vi du vé chat rc ché tdng hop squalen bao gdm cac hop chit dugc boc 16
trong cong bb don quéc t& s6 WO 1997/010224 (vi du: Axit N-[[(3R,5S)-1-(3-axetoxy-
2,2-dimetylpropyl)-7-clo-5-(2,3-dimetoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzooxazepin-3-ylJaxetyl]piperidin-4-axetic va cac chit tuong tu) va cic chét tuong

tu.
Céc vi du vé cac chét chdng oxy héa bao gdm axit lipoic, probucol va céc chét
tuong tu.
Céc vi du vé chit uc ché lipaza tuy bao gdm orlistat, cetilistat va cac chét tuong
tu.

Céc vi du vé& chét chéng béo phi trc ché trung wong bao gébm mazindol,
dexfenfluramin, fluoxetin, sibutramin, fenfluramin, phentermin, amfepramon,
dexamfetamin, phenylpropanolamin, clobenzorex va céc chét tuong tu.

Céc vi du v& peptit giam thém #n bao gdm leptin, cdc CNTF (yéu t§ dinh dudng
thin kinh & thé mi) va cac chét twong tu.

Céc vi du vé chit cha van cholecystokinin bao gdm lintitript, FPL-15849 va cac

chét twong tu.
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Céc vi du vé chit chéng béo phi khéc véi cac chit duge dé cap trén day bao gdm
lipstatin, chét déi khang thu th®t MCH (vi du: SB-568849, SNAP-7941, c4c hop chit
duge boc 16 trong cong bd don qubc té sb WO 2001/082925, cac hop chét duge boc 1
trong cong bb don qubc t& s6 WO 2001/087834 va céc chit tuong tu), chit d6i khang
neuropeptit Y (vi du: CP-422935 va cic chét tuong tur), chit dbi khang thu thé
canabinoit (vi du: SR-141716, rimonabant va c4c chét twong tu), cac chit dbi khang
ghrelin, c4c chét &c ché 11p-hydroxysteroit dehydroaza (vi du: BVT-3498 va céc chét
tuong ty), chat chit van B3 (vi du: AJ-9677, AZ40140 va cac chét tuong ty), cac chit

chéng an (vi du: P-57 va céc chit trong tu) va cac chét tuong tu.

Céc vi du v€ chat c6 tac dung dieu tri ddi v6i viém khép bao gom ibuprofen va

cac chit tuong tu.

Céac vi dy ve chat chong lo 4u bao gom clodiazepoxit, diazepam, oxazolam,
medazepam, cloxazolam, bromazepam, lorazepam, alprazolam, fludiazepam va cac

chit tuong tu.

Céc vi du vé chat chong tram cam bao gom fluoxetin, fluvoxamin, imipramin,

paroxetin, sertralin va cac chét twong tur.

Céc vi du vé chat c6 tac dung di€u tri doi véi loding xuong bao gom alfacalcidol,
calcitriol, elcatonin, calcitonin salmon, estriol, ipriflavon, risedronat dinatri, pamidronat

dinatri, alendronat natri hydrat, incadronat dinatri va cic chit twong t.

Céc vi du vé thubc chdng dong kinh bao gdm gabapentin, trileptal, keppra,

zonegran, pregabalin, harkoserit, carbamazepin va cac chat tuong tur.

Cac vi du vé chat hoa tri liéu bao gém chét alkyl hoa (vi du: xyclophosphamit,
ifosfamit va cac chét twong tu), cac chit chéng chuyén hoa (vi du: metotrexat, cac din
xut 5-flouraxil, 5-flouraxil (vi du: doxifluridin va cac chét twong tu) va cac chit tuong
tu), cac khang sinh chéng ung thu (vi du: mitomyxin, doxorubixin va céc chét twong
tu), chit chéng ung thu c6 ngudn gbe thuc vat (vi du: vincristin, vindesin, paclitaxel va

cac chét twong ty), cisplatin, carboplatin, etoposit va cac chit tuong tu.

Céc vi du vé chit c6 tac dung diéu tri mién dich bao gém c4c thanh phan cla vi
sinh vt hodc vi khuan (vi du: cac dan xuat muramyl dipeptit, picibanil va céc chat

tuong tu), polysacarit cé hoat tinh kich thich mién dich (vi du: lentinan, sizofiran,
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Krestin® va cac chit twong tu), cac xytokin thu duoc bing quy trinh cua k§ thuat di
truyén (vi du: interferon (chét kim ham sinh san), intolokin (IL) (vi du: IL-1, IL-2, IL-
12 va twong tu) va cc chit tuong t), cic yéu t6 kich thich khun lac (vi du: céc yéu td
kich thich khuén lac t& bao hat, erytropoietin (EPO) va céc cht tuong tu) va cac chét

tuong tu.

Céc vi du vé chét chéng huyét khdi bao gdm heparin (vi du: dalteparin, heparin
va cac chét tuong tu), varfarin (vi du: varfarin va céc chit tuong ty), khéng trombin (vi
du: argatroban va céc chét tuong tu), chit lam tan huyét khéi (vi du: urokinaza,
tisokinaza, alteplaza, nateplaza, monteplaza, pamiteplaza va cac chét tuong tyr), cic chit
e ché két tu tidu chu (vi du: ticlopidin, cilostazol, etyl icosapentat, beraprost,

sarpogrelat va cac chat tuong tu) va cac chit tuong ty.

Cac vi dy vé€ chat co tac dung dicu tri doi voi sa sut tri tué bao gom donepezil,

galanthamin, rivastigmin, tacrin va cac chét tuong tu.

Cac vi du vé chat c6 tac dung di€u tri doi vadi roi loan cuong cling bao gom

apomorphin, sildenafil va cac chit tuong tu.

Céc vi du vé chat c6 tac dung di€u tri d6i vai roi loan ti€u bao gom cac chat e

ché axetylcholin esteraza (vi du: distigmin va tuong tw) va cc chat tuong tu.

Cac vi du vé chat chong viém khdng steroit bao gom axetaminophen, aspirin,

indometaxin va cac chat tuong tu.

Céc vi du vé chat gdy mé cuc by bao gdm capsaixin, lidocain va cac chat tuong

tu.
Céc vi du vé vitamin bao gdm vitamin B1, vitamin B12 va cdc chét tuong tu.

Cac vi du vé& chit dbi khang thu thé dopamin D2 bao gdm procloperazin,
levomepromazin, risperidon, metoclopramit, domperidon va cac chét tuong tur.

Céc vi du vé chét dbi khang thu thé histamin H1 bao gdém diphenhydramin,
clopheniramin, dimenhydrinat, prometazin va cac chit twong tu.

Céc vi du vé dugc chit ddng phat ciia chit dbi khang thu thé histamin HI véi
céc chat trc ché PDE bao gdm duoc chit ddng phat diphenhydramin/diprophylin va cac
chit tuong tu.
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Cac vi du vé& chat ddi khang thu thé histamin H2 bao gdm famotidin, ximetidin

va cAc chat twong tu.

Céc vi dy vé chét chéng tiét axetyl cholin bao gdm scopolamin va cac chit tuong

tu.

Cac vi du vé chat doi khang thu thé serotonin SHT3 bao gom tropisetron,
granisetron, ondansetron, azasetron, ramosetron, indisetron, palonosetron va cac chat

tuong tu.

Céc vi du vé chit dbi khang thu thé serotonin SHT4 bao gdm cisaprit, mosaprit

va céc chét tuong tu.

Céc vi du vé corticosteroit bao gom dexametason, betametason, prednisolon va

cac chét twong tur.

Céc vi du vé& chit d6i khang thu thé NK1 bao gbm aprepitant, fosaprepitant va
céc chit tuong tur.

Céc vi du vé& chit chéng loan thin khong dién hinh (MARTA) bao gdm

olanzapin, quetiapin, perospiron va cic chit tuong tu.
Céc vi du vé opioit bao gdbm morphin va c4c chét twong tu.
Céc vi du vé chét d6i khang opioit bao gdm metylnaltrexon va céc chit tuong tu.

Dugc chét két hop cia hop chét theo sang ché va dugc chit bd sung c6 thé dugc
dung & dang duoc chit ddng phat chira ca hai thanh phin trong mét ché phim, hogic ché
phim riéng r& c6 thé dugc ding vdi cling mdt dudng ding hoic cic dudng ding khéc
nhau. Khong cin thiét 13, ché phim riéng r& dugc ding ddng thoi va ché phim riéng ré
c6 thé dugc ding tudn tyr trong cac thdi diém khéc nhau. Khi ché phém dugc dung tudn
ty, trinh ty cach ding khong bi gidi han cu thé va c6 thé duge diéu chinh thich hgp sao

cho cé thé thu dugce hi€u qua mong muon cia thudc.

Liéu ding ctia dugc chit bd sung ma duge sir dung két hop véi hop chét theo
sang ché c6 thé dugc ting hodc duoc giam thich hop theo liéu dung 1am sang cia nod
hodc dugc chat tuong ty. Ty 16 giita hop chét theo sang ché va dugc chit b sung c6 thé
duge didu chinh thich hop bing cach xem xét dén d6 tudi va thé trong cta déi tuong,
phuong phap dung, thoi gian dung, bénh dich va tinh trang bénh va cic yéu td tuong tu.
Nhin chung, 1 phn trong luong cia hop chét theo sang ché c6 thé dugc két hop véi tir
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0,01 d&n 100 phan trong lugng cia dugc chit bd sung. Nhidu dugc chét bd sung c6 thé
duoc str dung. Dugc chit bd sung co thé 13, ngoai cac loai duoc dé cap trén ddy, duoc
chét c6 cung co ché nhu cac loai duge chit duge dé cap trén day. Duogc chét bd sung
ndy khong chi bao gém loai dugc chat da dugc nghién ciru cho dén nay ma con ca cic

loai dugc chét s& duoc tao ra trong tuong lai.

Liéu diing ctia hop chit theo sang ché c6 thé thay dbi theo db tudi, trong luong,
tinh trang bénh, tac dung diéu tri, phuong phap ding, giai doan diéu tri va céc yéu tb
tuong tu. Hop chét theo sang ché c6 thé duoc ding theo dudng miéng cho ngudi 16n
mét 1an dén vai 14n mdi ngay voi luong nim trong khoang tir 1mg dén 300mg cho mdi
ldn diing, duoc ding ngoai dudng tiéu héa cho ngudi 16n mot 1an dén vai 14n mdi ngay
v6i luong ndm trong khoang tir 0,1mg dén 150mg cho mbi l4n ding hoic trong tinh

mach va duoc ding lién tuc tir 1 gior dén 24 gi> mbi ngay.

Nhu dugc md ta trén day, liéu ding c6 thé thay dbi theo cac diéu kién khac
nhau, va do d6 luong it hon so véi lidu diing dugc mo ta trén ddy c6 thé 1a di trong mot
s& truomg hop va lugng vuot qué lidu dung trén day c6 thé dugc yéu ciu trong trudng

hop khac.

Khi hop chit theo sang ché dugc sir dung dé phong vi/hodc diéu trj bénh dbi véi
cac bénh néu trén day & dang dugc chét don 1¢ hodc duge chat dugc két hop véi duoc
chét bd sung, hop chit theo sang ché ma 14 thanh phin hoat tinh thudéng dwgc bao ché
voi chit mang dugc dung nhu cac chit phu trg hodc cac dung méi khac nhau va thu
duoc ché phdm duoc ding qua dudng ndi hip hoic ding khu tri va ding qua dudng
miéng hoic ngoai dudmg tiéu hoa. Chit mang dugc dung dugc st dung & day 1a dé chi
chit khéc vé6i thanh phin hoat tinh ma thudong duge sir dung cho ché phdm thubc. Chit
mang duoc dung t6t hon 1a khong thé hién hoat tinh duoc 1y, khéng c6 hai va khong
kim him tac dung didu tri bénh ciia thanh phin hoat tinh & liéu dung ctia ché pham.
Chét mang dugc dung con c6 thé duge sir dung dé 1am ting tac dung ctia thanh phin
hoat tinh va ché phém, dé tao thudn tién cho viéc san xuét cua ché phém, dé 1am 6n
dinh chét lugng hodc cai thién kha ning sir dung. Cu thé, cac chit dugc md ta trong tai
liéu: “Iyakuhin Tenkabutsu Jiten”, 2000, Yakuji Nippo Ltd. (Ed. IPEC Japan) c6 thé
dugc chon thich hgp theo nhu cau.
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Céc vi du vé dang liéu ding bao gdm ché phim dung theo dudng miéng (vi du:
cac vién nén, vién nang, dang hat, dang bdt, dang 16ng dung theo dudng miéng, xi-ré,
ché phim gel (thach) dung theo dudng miéng va céc dang tuong tyu), ché phidm ding
trong khoang miéng (vi du: cac vién nén d& ding trong khoang miéng, ché phidm phun
xit & dung trong khoang miéng, ché phdm bén rin dé ding trong khoang miéng, ché
phém suc rira miéng va céac ché phém tuong tu), ché phém dé tiém (vi dy: dung dich
tiém va cac ché phim tuong tu), ché phdm dé thdm tach (vi du: chét dé thdm tach va
twong tu), ché phim dé xong hit (vi du: chit d& x6ng hit va cac ché phdm tuong tr), ché
phim ding cho mét (vi du: dung dich ding cho mét, thuéc m& ding cho mét va turong
tu), ché phdm khoa tai (vi du: nhé mét va cac ché phim twong tu), ché phim dung cho
miii (vi du: nho miii va cac ché phim twong tu), ché phdm ding qua truc trang (vi du:
thudc dan, ché pham ban rén dé dung qua truc trang, ché phim long ding dé thut va cac
ché phém tuong tu), ché phém dung 4m dao (vi du: cac vién nén dit am dao, thudc dan
dit Am dao va cic ché phdm twong ty), ché phdm ding cho da (vi du: ché phdm rin
dung khu tra, ché phim léng ding khu trti, ché phdm phun xit, thudc md, kem boi, gel,
miéng dan va cht bam dinh nhay 4p va cac ché phim twong tr) va cac ché phdm tuong

tur.
Ché phim ding theo dudng miéng

Céc vi du vé ché phim ding theo duong miéng bao gbm vién nén, vién nang,
dang hat, dang bot, dang 16ng diing theo dudng miéng, xi-rd, ché phim gel (thach) ding
theo dudng miéng va cac ché phim tuong tw. Ché phdm dung theo dudng miéng co thé
duoc phéan loai thanh ché phim phén ra nhanh ma su giai phong thanh phan hoat tinh tir
ché phim khéng bi kiém soat theo cach cu thé va ché phim giai phéng c6 kiém soat ma
viéc giai phong duoc chit duge kiém soat theo muc dich bing cach diéu chinh thiét ké
lidu dung va phwong phap san xuét, nhu ché phim tan trong rudt va ché phim giai
phong duy tri. Ché phim tan trong rudt 1a d& chi ché phadm ma dugc thiét ké dé giai
phéng thanh phan hoat tinh chi yéu trong ruét non hon 1 trong da day véi myc dich
ngan ngira sy phdn huy cia thanh phén hoat tinh trong da day hodc giam kich thich da
day boi thanh phin hoat tinh. Ché phim tan trong rudt c6 thé thuong duge san xult
bing cach dé xuit viéc bao vo tan trong rudt khong hoa tan dugc trong axit. Ché phim
giai phong duy tri 12 d& chi ché phdm ma téc d¢ giai phong, thoi gian giai phong va vi

tri giai phong cta thanh phan hoat tinh tir ché phdm dugc kiém soat véi muc dich lam
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giam tan xuét ding hoic gidm tic dung phu. Ché phim giai phong duy tri c6 thé thuong
duoc san xudt bing cach sir dung chit thich hop dé giai phong duy tri. Trong s cac ché
ph'flm ding theo dudng miéng, vién nang, dang hat, cac vién nén cé thé dugc dé xuit
Vi viéc bao mang thich hgp dugc tao tir sacarit, rugu duong, hop chét polyme va cac

chit trong tur v6i muc dich d& tiéu hodc ngin ngira sy phan huy thanh phéan hoat tinh.
(1) Vién nén

Vién nén 1a ché phdm rin dugc ding theo dwong miéng c6 hinh dang nhét dinh.
Cac vi du vé vién nén bao gdm céc loai thudong dwoc d& cip dén cac vién nén nhu cac
vién nén don gian, cac vién nén dugc bao mang, cic vién nén dugc bao duong, cac vién
nén nhiéu 16p va cic vién nén dugc bao khé ciing nhu cac vién nén phén ra trong
miéng, cic vién nén nhai dugc, cac vién nén sui bot, cac vién nén phin tan dugc, cac
vién nén hoa tan duge va twong tw. Cac vién nén don gian c6 thé thudng duge san xuit

theo quy trinh (a), (b) hodc (c) sau:

(a) Trén thanh phén hoat tinh véi chit phu trg nhu chét din thudc, chit lién két va chit
gay ri dé thu dugc hdn hop ddng nhit ma dugc tao hat bing phuong phép thich hop sir
dung nuéc hodc dung dich chira chét 1ién két, duge tron véi chat 1am tron va cac chit

tuong tu, sau d6 nén va dap khudn;

(b) Tron thanh phén hoat tinh vé&i chit phu trg nhu chét dan thubc, chit lién két va chét
gay rd dé thu duoc hdn hop ddng nhit ma sau d6 dugce truc tiép nén va dap khuén, hoic
céc hat duge diéu ché voi chat phu trg dugc trn véi thanh phén hoat tinh, chit lam tron

va cdc chit tuong tu dé thu duoc hén hop d?)ng nhit ma sau d6 dugc nén va dap khudn;

(c) Tron thanh phin hoat tinh v&i chit phu trg nhu chit din thubc va chit lién két dé
thu duge h8n hop ddng nhit ma sau d6 duge lam uét va dugc 1am nhuyén véi dung
mdi, dap khuon trong khudn nao d6 va lam khé bing phuong phap thich hgp. Cac vién
nén duge bao mang ¢ thé thuong dugc san xuét bang cach tao ra mang bao moéng thich
hop bing polyme va tuong tu trén cic vién nén don gian. Cic vién nén dugc bao dudng
c6 thé thuong duge san xuit bang cach tao ra cac 16p mang bao chira sacarit hoic rugu
dudmg trén cac vién nén don gian. Cac vién nén nhiéu 16p c6 thé duogc san xuit bing
cach xép chdng cac 16p gdm céc hat bdt cé cac ché phdm khac nhau, sau d6 nén va dap
khuén san phim theo phuong phép thich hop. Cac vién nén dugc bao khd c6 thé dugc

san xuat bang cach bao vién nén nhan & trong vdi cac 16p ngoai cd cac cheé pham khac
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nhau. Cac vién nén c6 thé dugc tao thanh & dang vién nén tan trong rudt hodc vién nén
giai phong duy tri theo cac phuong phép thich hop d3 dwoc biét r5. Cac vién nén phan
rd theo dudng miéng, cac vién nén nhai dugc, cic vién nén sui bot, cac vién nén phan
tan duge va céc vién nén hoa tan duge 13 cdc vién nén cac chirc ning duy nhét dwoc dua
vio d6 bing cach Iya chon cac chit phu trg thich hop, va c6 th duoc san xuét theo quy
trinh san xudt dugc mé ta trén ddy dbi v6i cac vién nén. Cac vién nén phan rd theo
duong miéng 14 dé chi vién nén duoc udng bing cach hoa tan nhanh hodc gy ra trong
khoang miéng; cac vién nén nhai dugc 13 dé chi vién nén dwoc udng bing cach nhai;
c4c vién nén sui bot 13 dé chi vién nén ma duogc hoa tan hodic dugc phén tan trong nudc
v6i su sti bot nhanh; céc vién nén phén tan duogc 12 dé chi vién nén ma dugc uéng sau
khi phan tin trong nuéc; va cac vién nén hoa tan duge 1a d& chi vién nén ma dugc udng
sau khi hoa tan trong nudc. Céc vién nén sti bot cd thé dugc san xuit béng cach su
dung chét phyu trg ma 13 chdt c¢6 tinh axit thich hop, mudi cacbonat, mudi hydro

cacbonat va tuong tu.
(2) Vién nang

Vién nang 1a ché phim gdm vé nang dugc nap thanh phén hoat tinh hogc thanh
phin hoat tinh dwoc bao bing vé nang. Cac vi du vé chiing bao gdm vién nang cing,
vién nang mém va cc dang tuong tu. Vién nang cimg c6 thé dugc san xuét bing cach
tron thanh phin hoat tinh véi chét phy trg nhu chit din thudc ¢ thu dugc hdn hop
ddng nhét, hogic thu dugc cic hat hodc chit duge dap khudn bang phuong phap thich
hop, ma sau 46 dugc bd sung truc tiép, hogic dugc bd sung sau khi dap khu6n thich hop
vao vo nang. Vién nang mém cé thé duoc san xut bang cach tao nang va dip khudn
hén hop gdm thanh phin hoat tinh va chit phu trg thanh hinh dang nhét dinh véi vo
nang thich hgp nhu gelatin c6 tinh déo ting bing cich bb sung glyxerol, D-sorbitol
hodc nhém twong tu. Vién nang c6 thé duoc tao thanh & dang vién nang tan trong rudt
hodc vién nang giai phong duy tri theo cdc phuong phép thich hop da dugc biét 15. Vo

nang cé thé dugc bd sung vdi chét tao mau, chét bao quan hodc cac chét tuong tur.
(3) Céac hat

Cac hat 1a ché phdm duogc tao hat. Cac vi du vé ching bao gbm céc loai nhin
chung 1a dé cap dén cac hat cling nhu cac hat sui bot. Cac hat ¢6 thé thuomg duge san

xudt theo quy trinh (a), (b) hoic (c) sau:
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(2) Tron thanh phan hoat tinh dang bt v&i chit phu trg nhu chit din thudc, chét lién
két hodc chét giy rd dé thu dugc hdn hop déng nhit ma sau dé duoc tao hat béng
phuong phép thich hop;

(b) Tron thanh phén hoat tinh cin dugc tao hat voi chét phu trg nhu chét din thubc dé
thu duge hén hop déng nhit;

(c) Tron thanh phﬁn hoat tinh cin dugc tao hat v&i chét phu trg nhu chét dan thudc dé
thu dugc hdn hgp ddng nhit ma sau d6 duoc tao hat bing phuong phap thich hop. Cac
hat c6 thé tuy y dugc tao ra c6 16p mang hoéc cé thé duoc tao thanh & dang céac hat tan
trong rudt hoic giai phéng duy tri sir dung céc phuong phép thich hop da duoc biét r3.
Céc hat sui bot ¢ thé duoc san xuét béng cach sir dung chét phu tr¢ 1a chét axit thich
hop, mudi cacbonat, mudi hydro cacbonat va cac chit twong tw. Cac hat sui bot 1a dé
chi hat céc hat dugc hoa tan hodc dugce phén tan trong nudc véi su sti bot nhanh. Cac

hat con c6 thé dugce tao thanh 13 cic hat min bing cach kiém soat c& hat.
(4) Thudc bot

Thubc bot 14 ché phim dang bot va c6 thé thuong dugc san xuit bing cach trén
thanh phin hoat tinh v6i chit phu trg nhu chit din thudc dé thu duoc hdn hop dong
nhét.

(5) Dang l6ng dung theo dudng miéng

Dang long ding theo duong miéng 14 ché phdm & dang dung dich hodc chiy
duoc va gel nhét. Cac vi du vé ching bao gdm cac loai thudng dugc dé cap dén dang
léng ding theo dudng miéng ciing nhur cdn ngot, dung dich huyén phi, nhil trong,
nude chanh va céc dang tuong tu. Dang long ding theo dudng miéng c6 thé thudng
dugc san xut béng cach tron thanh ph'?ln hoat tinh vé&i chit phu trg va nudce tinh khiét
dé hoa tan ddng nhét, nhil hoa hoic tao huyén phu thanh phin hoat tinh va tity y loc san
phim. Cén ngot 1a dé chi dang 16ng trong duing theo dudng miéng chira etanol c6 vi
ngot va huong thom. Con ngot c6 thé thuong dugc san xudt bing cich hoa tan thanh
phén hoat tinh rén hodc chit long ngdm chiét clia né trong etanol, nudc tinh khiét, chét
tao huong va sucroza, chét sacarit hogic chét tao ngot bd sung va thu duogc chét long
trong béng cach loc hojic cac phuong phép khac. Dung dich huyén phu la dé chi dang
16ng ding theo dudng miéng trong d6 thanh phan hoat tinh dugc nghién min va dugc

tao thanh dung dich huyén phu ddng nhét. Dung dich huyén phu c6 thé thuong duoc
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sdn xudt bang cich tao huyén phii thanh phin hoat tinh rin trong chit tao huyén phu
hodc chét phu tro bd sung va nudc tinh khiét hodc dau va tao d@)ng nhét toan bd san
phdm theo phuong phap thich hop. Nhil tvong 13 d& chi dang long dung theo dudng
miéng trong d6 thanh phén hoat tinh dwoc nghién min va df‘)ng nhét duoc nhii hoa. Nhii
twong c6 thé thudng dugc san xuét bing cach bd sung chét nhii héa va nuée tinh khiét
vio thanh phén hoat tinh I6ng va nhii héa va tao ddng nhét toan b san phdm theo
phuong phép thich hgp. Nudc chanh 13 dé chi dang long trong ding theo dudng miéng

cd vi ngot va vi chua.
(6) Xi-rd

Xi-r6 1a ché phim long nhét hodc ché phim rén chira chét sacarit hodc chit tao
ngot. Céc vi du vé& chung bao gdm chét ding cho xi-ré. Xi-ré cé thé thudng duogc san
xuét bing cach hoa tan, tron, tao huyén phii hoic nhii héa thanh phan hoat tinh trong
dung dich chira sucroza, chét sacarit khac hodc chét tao ngot hodc chi xi-r6 va tuy y dun
s0i san pham, tiép theo 1a loc kém gia nhiét. Ché phim d6i vdi xi-r6 12 ¢ chi ché pham
dang hat hodc dang bt ma nude duge bd sung vao d6 d8 tao thanh xi-rd va d6i khi c6
thé goi 1a xi-r6 khd. Ché phim ding cho xi-r6 c6 thé thudong duge san xuit theo quy
trinh san xuit dugc mo ta trén day dbi voi dang hat hodc dang bét béng cach su dung
chét sacarit hodc chit tao ngot lam chét phu tro.

(7) Ché phim gel (thach) ding theo dudng miéng

Ché phim gel (thach) ding theo dudmg miéng 13 ché phim gel dugc tao hinh ma
khong c6 tinh chay. Ché phim gel (thach) ding theo dudng miéng co thé thuomg duge
san xuét bang cach tron thanh phin hoat tinh v6i chét phu trg va nén gel polyme, cho
phép tao thanh gel va tao hinh thanh hinh dang nhit dinh theo cac phuong phéap thich
hop.

Ché phdm dung trong khoang miéng
(1) Céc vién nén dé ding trong khoang miéng

Céc vién nén d& dung trong khoang miéng 14 ché phm c6 hinh dang nhét dinh
ma duoc dung cho khoang miéng. Céc vi du vé cac loai thude ding cho khoang miéng
bao gém vién thudc det va tron, cac vién nén dung dudi Iudi, cac vién nén dung qua

miéng, cac vién nén bam dinh, cic vién nén gdm nhai va cic dang tuong tu. Cac vién
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nén ¢ ding trong khoang miéng c6 thé thudong dugc san xuit theo quy trinh san xuét
dugc md ta dbi véi cac vién nén. Vién thudc det va tron 13 dé chi vién nén dé dung
trong khoang miéng ma dugc hoa tan din din hoic duoc gy rd trong khoang miéng va
duoc ding khu trd trong khoang miéng hodc hdu (hong); cac vién nén ding dudi ludi 12
dé chi vién nén dé dung trong khoang miéng dé dwoc hoa tan nhanh duéi ludi dé cho
phép hip thu thanh phéan hoat tinh thong qua mang nhdy & miéng; cic vién nén ding
trong miéng 1 d& chi vién nén dé ding trong khoang miéng dé dugc hoa tan din dén
gifra ring ham va ma d& cho phép hép thu thanh phén hoat tinh thong qua mang nhay
miéng; cac vién nén bam dinh 13 d& chi vién nén ¢é ding trong khoang miéng ma bam
dinh vao mang nhdy miéng; va cic vién nén gdm nhai 1a dé chi vién nén @ diing trong
khoang miéng d& dugc nhai nhim giai phong thanh phan hoat tinh.

(2) Ché phim phun xit & dung trong khoang miéng

Ché phdm phun xit dé ding trong khoang miéng 13 ché phdm dé phun xit thanh
phﬁn hoat tinh & dang mu, dang bdt, bot hodc bdt nhdo. Ché phém phun xit dé dung
trong khoang miéng c6 thé thudng dugc san xuét bing cach hoa tan hoic tao huyén phu
thanh phin hoat tinh va chét phu trg trong dung méi hogc chét tuong tu, tuy y loc
chung va déng géi san phdm vao trong vét chira cling véi khi hoé 16ng hogic khi nén,
hodic bing c4ch bao ché dung dich hoic dung dich huyén phit v6i thanh phan hoat tinh
va chét phu tro va déng géi san phdm vao trong vit chita ma bom phun xit dugc gin
vao do.

(3) Ché phadm bén rén dé ding trong khoang miéng

Ché phim ban rin d& ding trong khoang miéng 1a ché phdm dugc dung cho
mang nhdy miéng. Cac vi du vé& ché phim ban rédn bao gdm kem boi, gel, thubc m& va
cac dang tuong tu. Ché phdm ban ran dé dung trong khoang miéng c6 thé thuong dugc
san xuit bing cach nhii héa thanh phin hoat tinh ciing véi chét phu trg trong nudc tinh
khiét va thanh phan dau nhu vazolin vang, hodc bing cach tron thanh phin hoat tinh v
chat phu trg v&i bazo nhu gel polyme hodc chét diu hodic chét béo va thu dugc hén hop
ddng nhét. Kem boi 14 @& chi ché phim bén rdn & dang nhii trong dau trong nudc hoic
nudc trong dau va ché phdm ua béo & dang nhil twong nudc trong dau con c6 thé 1a dé
chi kem bbi trén co s& dau. Kem bdi c6 thé thuomg duge san xuét bing cach bao ché

pha dau tir vazolin vang hodc ruou cao hodc hdn hop clia né vai chét phu trg nhu chét
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nhii héa, bao ché riéng r& pha nudc tir nuée tinh khiét hogic hdn hop ctia né véi chét phu
trg nhu chit nhii hoa, bd sung thanh phin hoat tinh hogc 13 vao pha diu hodc 13 vao pha
nuéc, gia nhiét ca hai pha va tron pha dau va pha nuéc cho dén khi ddng nhét & thu
duoc nhil trong. Gel 1a dé chi ché phdm gel va cic vi du vé ching bao gdm gel trén co
s& nudc, gel trén co s& dau va ché phim tuong tu. Gel trén co so nude c6 thé duge san
xuét bang cich hoa tan hoic tao huyén phii thanh phin hoat tinh trong chit phu trg nhu
hop chat polyme va nudc tinh khiét va cho phép lién két ngang bing cach gia nhiét va
lam mat hoic bd sung chét tao gel. Gel trén co sé& diu co thé duogc san xuét béng cach
tron thanh phén hoat tinh véi bazo dau léng nhu glycol hodc rugu cao va chét phu trg.
Thudc m& 14 d& chi ché phdm ban rén chira thanh phin hoat tinh dugce hoa tan hogic
dwoc phéan tan trong bazo. Cac vi du vé chiing bao gdém thudc m& trén co s& diu hodc
chit béo, thubc m& hoa tan duogc trong nudc va tuong tw. Thude md trén co s& dau hodc
chit béo c6 thé thuong duogc san xut bang cach 1am tan chay bazo trén co s& dau hodc
chit béo nhu dau hoic chét béo, sép va hydrocacbon bao gdm parafin bing cach gia
nhié€t, hoa tan hodc phan tan thanh phﬁn hoat tinh trong d6 roi tron va lam nhuyén dé
thu dugc hdn hop déng nhit. Thuéc m& hoa tan dugce trong nudc c6 thé thuong dugce
san xuét bang cach lam tan chay bazo hoa tan duogc trong nuée nhu macrogol bing cach
gia nhiét roi tron va lam nhuyén thanh phén hoat tinh trong do dé thu dwoc hdn hop
d6ng nhét.
(4) Dung dich stic miéng

Dung dich sic miéng 13 ché phim 1éng dugc ding khu tré cho khoang miéng
hodc hu (hong) va c6 thé bao gdm ché phdm rin ma dugc hoa tan khi st dung. Dung
dich stic miéng c6 thé thuong dugc san xuit bing cich hoa tan ddng nhit thanh phin
hoat tinh trong dung méi va chét phy trg va tity ¥ loc dung dich thu dugc. Ché phdm rin
ma dugc hoa tan tiy thudce vao viée sir dung c6 thé thudng dugc san xuét theo quy trinh
san xuit dugc mo ta dbi vai ché phim vién nén va ché phim dang hat.
Ché pham dé tiém
(1) Dung dich tiém

Dung dich tiém 13 ché phdm vé tring & dang dung dich, dung dich huyén phu
hoic nhil twong hoic rén d& duoc hoa tan hodc dugce tao huyén pht khi sir dung, dugc

dung truc tiép cho md co thé va cac co quan nhu dudi da, trong co hodc cho mach. Céc
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vi du v& chiing bao gdm c4c loai thudong dugc d& cap dén dung dich tiém ciing nhu
dung dich tiém dugc lam déng kho, bt dé tiém, éng tiém dugc nap trude, éng thudce,
viéc truyén, thudc tiém c6 thé céy dugc, ti€ém giai phong duy tri va tuong tu. Dung dich

tiém c6 thé thuong duge san xuét theo quy trinh (a) hoic (b) sau:

(a) Thanh phin hoat tinh hoic hdn hgp gdm thanh phin hoat tinh véi chit phu tro dwoc
hoa tan, dugc tao huyén phit hodc dugc nhii héa trong nuéc dé tiém hodc dung méi 1a
nude khéac hodc dung méi khong phai 1a nude va san phdm duge bao goéi trong vét chira
dé tiém ma sau d6 kit tring;

(b) Thanh phén hoat tinh hogic hdn hop gdm thanh phin hoat tinh v&i chit phu trg duoc
hoa tan, duge tao huyén phi hodc dugc nhii hoa trong nudce dé tiém hodc dung méi 1a
nuéce khic hodc dung moi khéng phai 13 nude va san phim duge dura vao loc vo tring
hodc san phém duoc tao ra d6ng nhét theo cach vo trung va dugc nap vao trong vat
chira dé tiém ma sau dé dugc lam kin. Dung dich tiém duogc lam dong kho cé thé
thuong duogc san xudt bing cach hoa tan thanh phéan hoat tinh hodc thanh phén hoat tinh
cung vdi chét phu tr¢ nhu chét dan thudc trong nudc dé tiém, dua dung dich vao loc vo
trung, nap dung dich trong vét chira dé tiém tiép theo 1a lam dong kho hoic lam déng
khé dung dich trong vat chira duoc ding dé 1am dong khé, sau d6 dong géi san phim
trong vat chira dé tiém. B6t dé tiém c6 thé thuong dugc san xuét bang cach loc v tring
va tinh thé hoa d& thu dugc bdt ma duge nap truc tiép hodc hdn hop clia né véi chit phu
tro tiét tring dwoc nap vao trong vat chira dé tiém. Ong tiém duoc nap trudc c6 thé
thuong dwoc san xuét bing cach nap thanh phin hoat tinh hodc dung dich, dung dich
huyén phi hoiic nhil twong ctia thanh phin hoat tinh va chit phu trg vao trong dng tiém.
C)ng thudc 1a d& chi bo dung cu tiém & dang éng thuéc chua dung dich thubc dé duogc
dat trong 6ng tiém chuyén dung. Ong thubc chira dung dich thudc c6 thé thuomg dugc
san xuét béng céach nap thanh phén hoat tinh hodc dung dich, dung dich huyén phi1 hogc
nhii twong ctia thanh phén hoat tinh va chit phu trg vao trong dng thubc. Dung dich
truyén 1a dé chi dung dich tiém thuong 1a 100mL va hon nita ma dugc dung trong tinh
mach. Thubc tiém c6 thé cé'ly duoc 1a dé chi thubc tiém ¢ dang rin hoic gel, ma duoc
dat nho sir dung dung cu céy hodc b'c"mg cach phiu thuit dudi da hodc trong co dé giai
phong thanh phin hoat tinh trong thoi gian dai. Thudc tiém c6 thé cdy duge c6 thé
thuong duoc san xuat bing cach tao vién, vi cu hoic gel véi hop chét polyme phan

hity sinh hoc. Thudc tiém giai phéng duy tri 12 d& chi thudc tiém duoc dat trong co dé
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giai phéng thanh phin hoat tinh trong thoi gian dai va c6 thé thudng duoc san xuit
bang cach hoa tan hoic tao huyén phi thanh phan hoat tinh trong diu thuc vét hoic thu
duoc dung dich huyén phit vi cAu véi hop chét polyme phén hity sinh hoc.

Ché phim dé thim tach
(1) Ché phim d& thim tach

Ché phdm dé thdm tach 1a ché phim long hodc ché pham rin duoc hoa tan tuy
thudc vao viéc str dung dé dugc str dung cho thdm tach mang bung hodc thdm tach mau.
Cac vi du vé ching bao gdm cac ché phim d& thim tach mang bung, ché phim dé thim
tach méu va cac ché phim tuong tr. Ché phim dé thdm tach mang bung 13 d& chi ché
phdm v6 tring dé thAm tach duoc sir dung cho thim tach mang bung va c6 thé thuong
duoc san xuét béng cach nap dung dich chira thanh phén hoat tinh va chét phu trg trong
dung moi & thé tich ndo d6 hoic hdn hgp gém thanh phéan hoat tinh va chit phu trg vao
trong vét chira, 1am kin va tlly y tao vo tring. Ché phdm rén dé duoc hoa tan khi sir
dung c6 thé thudng dugc san xuét theo quy trinh san xuét dwoc mé ta trén day dbi véi
ché phim vién nén va ché phim dang hat. Ché phim d& thim tach mau 1 dé chi ché
phdm dé thim tach duoc sir dung cho thim tich méu va c6 thé thudong dugc san xuét
béng cach nap dung dich chira thanh phén hoat tinh va chét phu tro trong dung méi &
thé tich ndo d6 hoic hdn hop gdm thanh phén hoat tinh va chét phu tro vao trong vat
chira. Ché phdm rin dé dugc hoa tan tiy thudc vao viée sir dung cé thé thuomg duge
san xuét theo quy trinh san xut duoc mé ta trén diy dbi v6i ché phdm vién nén va ché
phim dang hat.

Ché phim dé x6ng hit
(1) Ché phim dé xong hit

Ché phdm dé x6ng hit 14 ché phdm duoc sir dung cho phé quan hodc phdi bang
cach hit sol khi cta thanh phén hoat tinh. Cac vi du vé chiing bao gdm chét dé xéng hit
dang bot, chit d& xong hit dang long, sol khi ¢ xéng hit va twong ty. Ché phim dé
xOng hit dang bot 1a @& chi ché phidm @& duoc hit & dang sol khi gdm céc hat rin &
lugng duge x4c dinh trude, va c6 thé thuomg duge san xuat bing cach bao ché cac hat
min chira thanh phén hoat tinh va tily y tron ching v6i chét phu trg nhu lactoza dé thu
duge hdn hop ddng nhat. Ché phim d& x6ng hit dang 1ong 1a @& chi chét & dang long dé
x0ng hit dugc ap dung bang may khi dung va thiét bi tuong tr va cé thé thuong dugc

-58-



21750

san xuét bing cach hoa tan hoic tao huyén phi ddng nhit thanh phan hoat tinh trong
dung méi, chét tao truong thich hop, chét kiém soat pH va cdc chit trong ty va tiy ¥
loc san phim. Sol khi d& xong hit 13 dé chi chit d4 duoc dinh liéu dé xong hit ¢é phun
xit lugng dugc xéac dinh trude cua thanh phén hoat tinh dugc dong gobi trong vat chira
clng voi nhién liéu phun khi. Sol khi d& xong hit c6 thé thuong duoc san xuit bing
cach bao ché dung dich hoic dung dich huyén phu tir thanh phin hoat tinh, dung moéi,
chét phan tan, tao 6n dinh thich hop va twong tw va nap san phim vao trong vt chira

chiu 4p dugc gén véi van diéu tiét dong chay cliing véi phin phun khi nhién liéu 1éng.
Ché phim diing cho mit
(1) Dung dich dung cho mét

Dung dich ding cho mit 1a ché phim long v6 tring hodic ché phdm rén vé tring
dé dugc hoa tan hodc duge tao huyén phu tiy thudc vao viéce sir dung, ma dugc ap dung
cho m6 mét nhu tii mang két. Dung dich ding cho mit ¢6 thé thudng dugc san xuét
bing cach nap dung dich hoic dung dich huyén phu chira thanh phin hoat tinh va chét
phu tro trong dung méi hodic nhém tuong tu & thé tich nio d6 hoic hdn hop gdm thanh
phéan hoat tinh va chét phu tro trong vt chira.

(2) Thubc m& ding cho mit

Thudc m& dung cho mét 1a ché phdm ban rn vo tring dugc 4p dung cho md mit
nhu tii mang két, va c6 thé thuong duoc san xuét bing cach nap hdn hop ddng nhit cua
nén nhu vazolin vang va dung dich hodc bt min cta thanh phén hoat tinh c6 trong véat
chira.

Ché pham diing cho tai
(1) Thude dung cho tai

Thudc dung cho tai la ché phdm 16ng hogc ché phim ban rén hoic ché phim rén
d& duogc hoa tan hodic dugc tao huyén phi tity thudc vao viéc sir dung, ma dugce dung
cho tai ngoai hoic tai giita. Thudc dung cho tai thuong duge san xuét bing cach nap
dung dich hodc dung dich huyén phi chira thanh phin hoat tinh va chét phu tro trong
dung méi hosic nhém twong tu & thé tich nao d6 hodc hdn hop gbm thanh phén hoat tinh

va chét phu trg trong vat chira.

Ché pham dung cho miii
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(1) Dung dich nhé miii

Dung dich nhé miii 1 ché phim dé ding cho khoang miii hodc mang nhiy mii
va céc vi du v& ching bao gdm bét ding cho mili, ché phim léng diing cho mili va ché
phém tuong tu. Bot dung cho miii la dé chi giot nhé miii & dang bdt min dé diung cho
khoang miii va c6 thé thudng dugc san xudt bing cach tao ra bot min ciia thanh phin
hoat tinh mdt cach thich hop va tiy ¥ trén thanh phén hoat tinh v6i chét phu trg dé thu
duoc hdn hop ddng nhit. Ché phdm dung léng cho miii 14 d& chi thudc nhd miii ma &
dang long hodc rin dé& duoc hoa tan hodc dugc tao huyén pht tuy thudc vao viéc sir
dung va duoc ding cho khoang miii. Ché phdm ding 16ng cho miii c6 thé thuong duoc
san xuAt bang cach hoa tan hodc tao huyén phii thanh phén hoat tinh trong dung méi va
chit phu trg va tiy v loc san phim. Chit phu trg dbi v&i ché phdm ding long cho mili
ma c6 thé duogc sir dung bao gdm chit tao trrong, chit kidm soat pH va cAc chit tuong

tu.
Ché phim dung qua tryc trang
(1) Thudc dan

Thubc dan 13 ché phim béan rén c6 hinh dang nhét dinh, ma dugc ding trong truc
trang va giai phong thanh phan hoat tinh bing cach lam tan chay & nhiét d6 co thé hoic
hoa tan hodc phén tan din din trong nudc. Thubc dan c6 thé thudong duge san xudt bing
cach hoa tan hodic ddng nhét phin tan hdn hop dong nhit cta thanh phan hoat tinh véi
chit phu tro nhu chit phén tin va chét nhii héa trong bazo hoa 16ng bing céch gia nhiét
va tuong tu, nap lugng dugc xac dinh trude cua san phém trong vt chira va hoa
rin/dap khuén. Vé boc dbi véi thudc dan ma thuong co thé sir dung duoc bao gdm bazo

trén co s& dau hodc chét béo va bazo ua nudc.
(2) Ché phim bén rin dé dung qua truc trang

Ché phdm bén rén d dung qua truc trang 1a ché phim dugc dung quanh hodc
trong hau mén va cac vi du vé chiing bao gdm kem bdi tryc trang, gel tryc trang, thubc
md cho truc trang va cac dang tuong tu. Ché pham ban rin dé dung qua truc trang ¢
thé thuomg duoc san xuét bing cach nhii héa thanh phén hoat tinh ciing véi chat phu trg
trong nudc tinh khiét va thanh ph?m dau nhu vazolin vang, hoic béng cach tron déng
nhét thanh phin hoat tinh va chét phu trg v&i bazo 1a gel polyme hogc chit dau hoic

chit béo. Kem bdi true trang c6 thé thuong duge san xuét bing cach bao ché pha diu tir
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vazolin vang ho3c rugu cao hodc hdn hop ctia né véi chét phu trg nhu chét nhii hoa,
bao ché riéng r& pha nude tir nude tinh khiét hoic hdn hop ciia né véi chit phu trg nhu
chét nhii hoa, bd sung thanh phan hoat tinh hoic 13 vao pha diu hoic 1a vao pha nudc,
gia nhiét c4 hai pha va tron pha dau va pha nuéc cho dén khi ddng nhit dé thu duoc nhii
tuong. Gel truc trang 1a dé chi ché phdm gel va cac vi du vé ching bao goém gel trén co
s& nudc, gel trén co s& ddu va twong tur. Gel trén co s& nudc ¢ thé dugc san xuit bing
cach hoa tan hoic tao huyén phii thanh phin hoat tinh trong chit phu trg nhu hgp chét
polyme va nudc tinh khiét va cho phép lién két ngang bing cich gia nhiét va 1am mat
hoic bd sung chét tao gel. Gel trén co s& déu c6 thé duogc san xuft béng cach tron thanh
phén hoat tinh voi bazo dau long nhu glycol hodic rugu cao va chét phy trg. Thude m&
cho truc trang l1a dé chi ché phém béan rén chura thanh phén hoat tinh duoc hoa tan hodc
dugce tao huyén phil trong bazo va céc vi du vé chiing bao gdm thubc md trén co s& dau
hogic chit béo, thubc md hoa tan dugc trong nudc va tuong tu. Thube md trén co sé diu
hoic chit béo c6 thé thuong dugc san xuét bing cach 1am tan chay bazo trén co s& diu
hodc chit béo nhu diu hodc chét béo, sap va hydrocacbon bao gdm parafin bing cach
gia nhiét, hoa tan hodc tao huyén phi thinh phén hoat tinh trong d6 rdi tron va lam
nhuy&n dé thu duoc hdn hop ddng nhit. Thubc m& hoa tan dugc trong nudc co thé
thudong duoc san xuit bing cich 1am tan chay bazo hoa tan duge trong nudc nhu
macrogol bang céch gia nhiét rdi tron va lam nhuy&n thanh phin hoat tinh trong d6 dé
thu dugc hdn hop ddng nhét.

(3) Ché phim léng ding dé thut

Ché phim long ding dé thut 13 ché pham 16ng hodic gel nhét duge dung qua hau
mén. Ché phim long dung dé thut thuong dugc san xudt bing cach hoa tan hodc tao
huyén phii thanh phan hoat tinh trong dung méi hodc nhém tuong tu & thé tich nao d6
¢6 sir dung nudc tinh khiét hoic an thich hgp dung moéi la nudc va nap san pham vao
trong vit chtra. Chét phy tro ma c6 thé duoc sir dung dé bao ché ché phim long ding dé

thut bao gém chét phan tén, chét 6n dinh, chit kiém soat pH va céc chét tuong tur.
Ché phim dung trong 4m dao
(1) Céac vién nén dit am dao

Céc vién nén dit 4m dao 1a ché phém rén c6 hinh dang nhét dinh, ma dugc dung

trong 4m dao va giai phong thanh phin hoat tinh bing cach hoa tan hogc phan tan dan
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dan trong nudc. Cac vién nén dit 4m dao co thé thuong duoc san xuat theo quy trinh
san xuat duge mé ta trén day ddi véi cac vién nén.
(2) Thudc dan dat 4m dao

Thudc dan dit 4m dao 1a ché phém béan rin c6 hinh dang nhét dinh, ma duge
ding trong 4m dao va giai phong thanh phin hoat tinh bing cach 1am tan chay & nhiét
d6 co thé hoic hoa tan hoic phan tan dén dan trong nudc. Thudc dan dit Am dao c6 thé
thuong duoc san xuét theo quy trinh san xudt duge moé ta trén day dbi véi thube dan

diing cho truc tring va cac loai thudc tuong tu.
Ché pham diing cho da
(1) Ché phém rin dung khu tr

Ché phim rén ding khu tra 13 ché phdm rin duoc 4p dung hoic trai rong trén da
bao gdm da déu hoic méng va céc vi du vé chiing bao gdm bot ding khu tra. Bot ding
khu tra 13 dé chi ché phim b6t rin ding khu tri va c6 thé thuong dugc san xuit bang
céch tron thanh phén hoat tinh voi chét phu trg nhu chat dan thude dé thu duge hén hop
déng nhit ma sau d6 dugc tao thanh dang bét.

(2) Dang long dung khu tra

Dang 1ong ding khu trii 1 ché phdm 16ng dwoc bdi 1én da bao gdm da diu hoic
mong va cac vi du vé ching bao gém déu xoa bdp, nudc thom va céc dang tuong tu.
Dang 16ng ding khu tra ¢6 thé thuong duge san xut bing cach hoa tan, nhil héa hogc
tao huyén phil thanh phin hoat tinh trong dung méi, chat phu trg va tuong tu va tay y
loc san pham. Déu xoa bép 1a dé chi dang 1éng hoic bot nhdo dung khu tri bing cach
xo0a bép vao da. Nudc thom 1a @ chi dang 16ng dung khu trii chira thanh phan hoat tinh
duoc hoa tan, dugce nhii héa hodc duge phéan tdn min trong chét long dang nudce. Nude
thom c6 thé thuong dugce san xuét bing cach bao ché dung dich, dung dich huyén phu
hodc nhii tvong cia thanh phﬁn hoat tinh, chét phu tr¢ va nudc tinh khiét dé thu duoc
san phAm ddng nhit.

(3) Ché phdm phun xit

Ché phim phun xit 1a ché phim & phun xit thanh phan hoat tinh & dang mu,
dang bét, bot hodc bdt nhdo 1€n da va cac vi dy vé& chung bao gdm sol khi ding khu tru,

ché phém phun xit d& bom va tuong tu. Ché phﬁm phun xit cé thé thuong duge san xuét
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bing cach bao ché dung dich hoic dung dich huyén phii chira thanh phan hoat tinh, ty

¥ loc san phdm va nap san phdm véo trong vat chira. Sol khi dung khu trd 13 dé chi ché
phdm phun xit ma phun xit thanh phén hoat tinh cing v&i khi hoa 16ng hodc khi nén
dugc dong goi trong vat chira. Sol khi ding khu trt c6 thé thuong duge san xuét bing
cach bao ché dung dich hogic dung dich huyén phii chira thanh phén hoat tinh va déng
g6i san phim vao trong vét chira chiu 4p dugc gén véi van tiém lién tuc cling véi phun
khi nhién liéu 16ng. Chét phu tro nhu chit phin tan va 6n dinh c6 thé tuy ¥ duoc bd
sung vao sol khi dimg khu tri. Ché phdm phun xit d bom 1 @& chi ché phdm phun xit
ma phun xit thanh phin hoat tinh c6 trong vét chira bing cach bom. Ché phim phun xit
d& bom c6 thé thuong duoc san xudt bing cach hoa tan hoic tao huyén phii thanh phén

hoat tinh va chét phu trg va nap sén phém vao trong vét chira ma bom dugc gén vao do.
(4) Thudc m&

Thudc m& 1a ché phém ban ran duoc boi trén da chia thanh phén hoat tinh dugc
hoa tan hodic dwoc phén tan trong bazo. Céc vi du vé ching bao gém thudc mé& trén co
s& dau hodic chit béo, thubec md hoa tan dugc trong nudc va cac dang tuong tu. Thube
md trén co s& diu hodc chit béo co thé thuong duge san xuat bing cach lam tan chay
bazo trén co s& diu hodc chit béo nhu diu hodc chit béo, sap va hydrocacbon bao gém
parafin bing cach gia nhiét, hoa tan hogc tao huyén pht thanh phén hoat tinh trong d6
rdi trdn va 1am nhuyén dé thu dugc hdn hop ddng nhat. Thubc m& hoa tan dugc trong
nude c6 thé thuomg duge san xuit bing cach lam tan chdy bazo hoa tan dugc trong
nude nhu macrogol bing cach gia nhiét rdi trdn va lam nhuyén thanh phan hoat tinh

trong d6 dé thu dugc hdn hop dong nhét.
(5) Kem bbi

Kem boi 14 ché phdm ban rin & dang nhii twong dau trong nudc hodc nudc trong
diu duogc bbi trén da va ché phim wa béo & dang nhil trong nudc trong dAu con co thé
14 ¢ chi kem bdi trén co s& diu. Kem bdi c6 thé thuong dugc san xuét bang cach bao
ché pha dau tir vazolin vang hodc ruou cao hodc hdn hop ctia nd véi chét phu trg nhu
chit nhii hoa, bao ché riéng ré pha nudc tir nudce tinh khiét hodc hdn hop cua né vei
chit phu trg nhu chit nhil hoa, bd sung thanh phin hoat tinh hodc 1 vao pha diu hoic
12 vao pha nudc, gia nhiét ca hai pha va tron pha diu va pha nuéc cho dén khi ddng

nhét dé thu dugc nhii tuong.
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(6) Gel

Gel 1a ché phim gel duoc bdi trén da va cac vi du vé ching bao gdm gel trén co
s& nudc va gel trén co sé dau. Gel trén co s& nude c6 thé thudng dugce san xuét bing
cach hoa tan hodc tao huyén phu thanh ph?m hoat tinh trong chét phu trg nhu hop chét
polyme va nudc tinh khiét va cho phép lién két ngang bing cach gia nhiét va lam mat
hodic bd sung chét tao gel. Gel trén co s& dAu c6 thd dugc san xuit béng cach tron thanh

phén hoat tinh v&i bazo ddu 16ng nhu glycol hoic rugu cao va chat phu tro.
(7) Miéng déan va chit bam dinh nhay 4p

Chét tao déo va chét bam dinh nhay 4p 1a ché phim dé bam dinh duoc trén da va
céc vi du vé ching bao gdm cac dai bang va thudc dip. Miéng déan va chét bam dinh
nhay 4p c6 thé thudong dwoc san xuit bing cach tron dong nhit thanh phan hoat tinh véi
bazo 14 hop chét polyme hodc hdn hop clia nd, trai rong hdn hop trén vat d& hoac lam
théng (vét liéu giai phéng) va tao dang cho né. Miéng dan va chit bam dinh nhay 4p c6
thé duoc tao thanh & dang ché phim hip thu qua da bing céach sir dung 16p mang kiém
soat viéc gidi phong. Chét phu trog nhu chét bam dinh hodc chit cai thién hép thu c6 thé
tuy ¥ duge si dung cho miéng dén va chit bam dinh nhay 4p. Céc dai bing 1a dé chi
miéng dan va chéat bam dinh nhay 4p chira bazo ma chira it nudc va cac vi du vé chiing
bao gdbm miéng dan va twong tw. Cac dai bing c6 thé thuong duoc san xuit véi bazo
ma hop chét polyme khéng hoa tan dugc trong nude & dang tu nhién hodic tdng hop nhu
nhua, chit déo, cao su hoic nhém tuong tur béng céach trai rong trén vai hodc trai rong
trén hogc két hop thanh phén hoat tinh hodc hdn hgp dong nhét cia thanh phan hoat
tinh va chit phu trg vio trong 16p mang bang chit déo va tao dang san phim. Cac dai
bang con c6 thé duoc san xult bing cach két hop hdn hop gdm thanh phan hoat tinh va
bazo hodc chét phu trg khac vao trong vat li€u giai phong duoc tao tir 16p mang kiém
so4t viéc gidi phong, d& va lam thing (vét liéu giai phong) va tao dang cho no. Thude
dép 14 d& chi miéng dan va chit bam dinh nhay ap gdm nén chira nudc va cé thé thuong
duge san xuit bng cach tron ddng nhat thanh phan hoat tinh véi chét 1éng nhu nuéce
tinh khiét hodc glyxerol hogc tron ddng nhat va lam nhuyén hop chit polyme tu nhién
hoic tdng hop nhu polyme nuéc hoa tan duge trong nudc hodc polyme hép thu nuée va
nuéce tinh khiét cing v6i thanh phin hoat tinh, trai rong hén hop trén vai hogc nhém

tuong tu va tao dang cho né.
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Trir khi duge néu ra cu thé theo cach khac, tit ca cac thuat ngir khoa hoc va k¥
thuat va céc chir viét tit dugc str dung & day c6 cling ¥ nghia nhu cdc y nghia dugc hiéu

boi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuit ndy ma sang ché lién quan.

Ni dung cua tat ca cac tai liéu sang ché va cac tai liéu phi sang che dugc néu ra rd rang

& day duoc két hop 1am mét phan ciia ban md ta nay.
Vi du thue hién sing ché

Sang ché dwoc mod ta cu thé dudi ddy théng qua cac vi du va cac vi du sinh hoc.
Cac vi du ndy khong 1am gidi han sang ché. Hop chit theo sang ché va céc hop chét
dwoc mé ta trong cac vi du dugc goi tén bing cach sir dung Quy uéc ACD/Name
(version 6.00, c¢6 dugc tir Advanced Chemistry Development Inc.) hodc Chemdraw
Ultra (version 12.0, c6 dugc tir Cambridge Soft).

Céc dung mdi duge md ta trong ngodc don trong cAc phén tich vé tich sdc ky va
TLC & cap dén cac dung mdi rira giai hodc cac dung méi trang dugc sur dung va ty 18
duoc thé hién bing ty 18 theo thé tich. Viéc d& cap dén “NH silic oxit” cho thdy ring
CHROMATOREX NH TLC PLATE (catalo sé: 3800003) c6 dugc tir Fuji Silysia
Chemical Ltd. dugc sir dung,.

Viéc dé cap dén “Hi-flash SI” va “Hi-flash NH” trong ngodc don trong phin sic
ky 1ong didu ché & 4p suit trung binh tuong tng chi ra dang ¢t duge sir dung (Hi-flash
SI: silicagel (mua tir Yamazen Corporation) va Hi-flash NH:silicagel dugc lién két boi
nhom aminopropy (mua tir Yamazen Corporation)).

LC-MS/ELSD dugc tién hanh & cac didu kién sau (1):

Diéu kién (1) {cot: Waters Xterra MS Cis (dudng kinh hat: 5 x 10°m; d6 dai cot:
50 x 4,6mm 1.D.); téc d6 dong chay: 1,5mL/phit; nhiét d§ cft: 40°C; pha dong (A):
dung dich axit trifloaxetic 0,1% trong nudc; pha dong (B): 0,1% dung dich axit
trifloaxetic-metanol; gradien (ty sb pha dong (A) : pha dong (B)): [0 phut] 95:5; [1
phat] 95:5; [4 phut] 0:100; [4,5 phut] 0:100; [4,51 phut] 95:5; [6 phut] 95:5; may do:
UV(PDA), ELSD, MS}.

UPLC-MS/ELSD duoc tién hanh & cac diéu kién sau (2):

Piéu kién (2) {cot: Waters ACQUITY Cis (dudng kinh hat: 1,7 x 10°m; 46 dai
cOt: 30 x 2,1lmm 1D.); tbc 6 dong chay: 1,0mL/phut; nhiét do cot: 40°C; pha dong
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(A): dung dich axit trifloaxetic 0,1% trong nudc; pha dong (B): dung dich axit
trifloaxetic-axetonitril 0,1%; gradien (ty sb pha dong (A) : pha dong (B)): [0 phut] 95:5;
[0,1 phut] 95:5; [1,2 phat] 5:95; [1,4 phut] 5:95; [1,41 phat] 95:5; [1,5 phat] 95:5; may
do :UV(PDA), ELSD, MS}.

Céc gia tri bing sé dugc chi ra trong phdn NMR 1a cic gi4 tri duoc do trén 'H-

NMR st dung cac dung moéi da duoc chi ra.

Trong cong thirc cau tric, mdt s6 nhoém chirc ¢6 thé duge chi ra véi cac ky higu

hodic cac chir viét tit. Vi du, “Boc” 1a dé chi “nhém tert-butoxycacbonyl”.

Vi du sinh hoc 2 nhu duge mé ta dudi day 1a vi du vé thir nghiém thé hién tac
dung ciia hop chét theo sang ché d6i v6i bénh to dAu chi. Tuy nhién, cic bénh ma hop
chit theo sang ché hudng dén, nhung khong chi giéi han &, bénh to d4u chi. Pa md ta
trén day ring, hop chét theo sang ché 1a hitu dung dé phong va/hoic diéu tri bénh cho
tht ca cac bénh trong do c¢6 lién quan dén chinh somatostatin hodc hocmon duge didu
bién bdi somatostatin.

Vi du tham khao Al:
Metyl 5-bromo-4-[4-(tert-butoxycacbonylamino)-1-piperidinyl]pyridin-3-carboxylat

B6 sung trietylamin (1,84 mL) va 4-tert-butoxycacbonylaminopiperidin (CAS#
73874-95-0) (2,63g) vao dung dich chira metyl 5-bromo-4-iodopyridin-3-carboxylat
(3,0g) trong dimetylformamit (20 mL) san xuét dugc bing phan Umg clia axit 5-bromo-
4-iodopyridin-3-carboxylic (CAS# 491588-98-8) vai trimetylsilyldiazometan va khudy
hdn hop & 70°C trong 5 gid. Lam mat dung dich phan tng dén nhiét d6 trong phong,
pha loding véi etyl axetat va rira véi nude va dung dich natri clorua béo hoa. Sau khi
lam khd, ¢b dic 16p hitu co. Tinh ché phin con lai thu duge bing cach sic ky long diéu
ché & ap sut trung binh (mua tir Yamazen Corporation, YFLC-Wprep-2XY) (Hi-flash
SI) (n-hexan : etyl axetat = 1:1) dé tao ra hop chit néu & d& muc nay (2,47g) c6 cac dic
tinh vét ly sau day.

Céc dic tinh: bt mau tring-vang nhat;

TLC (Rf): 0,26 (n-hexan : etyl axetat = 1:2);
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NMR (300 MHz, CLOROFOM-d): & 8,65 (s, 1H), 8,57 (s, 1H), 4,54 (br. s, 1H), 3,95
(s, 3H), 3,76-3,63 (m, 1H), 3,36-3,25 (m, 2H), 3,16-3,03 (m, 2H), 2,09-1,98 (m, 2H),
1,71-1,59 (m, 2H), 1,47 (s, 9H).

Vi du tham khao A2:
Metyl 4-[4-(tert-butoxycacbonylamino)-1-piperidinyl]-5-phenylpyridin-3-carboxylat

Bb sung trikali phosphat (425mg), phenylaxit boronic (CAS# 98-80-6) (122mg)
va bis(di-tert-butyl(4-dimetylaminophenyl)phosphin)diclopaladi(Il) (7,1mg) vao dung
dich chira hop chét (207mg) duoc tao ra trong vi du tham khao Al trong 1,4-dioxan (8
mL) va khudy hén hop & 90°C trong 2 gid. Lam mét dung dich phan (g dén nhiét do
trong phong, pha lodng voéi etyl axetat va rira vdi nudc va dung dich natri clorua bdo
hoa. Sau khi 1am khé, ¢6 dic 16p hiru co. Tinh ché phén con lai thu duoc bang cach séc
ky léng didu ché & ap suét trung binh (mua tir Yamazen Corporation, YFLC-Wprep-
2XY) (Hi-flash SI) (n-hexan : etyl axetat = 1:1) d& tao ra hop chit néu & d& muc nay
(206mg) c6 céc dac tinh vat ly sau day.

Céac dic tinh: chit ddu mau tréng-véng nhat;
TLC (Rf): 0,31 (n-hexan : etyl axetat = 1:2);
MASS (APCI, Pos.): 412 (M+H)".

Vi du tham khédo A3:

tert-butyl N-(1-{3-[(3,5-dimetylphenyl)carbamoyl]-5-phenyl-4-pyridyl} -4-

piperidinyl)carbamat

Trong mdi trudng argon, lam mat dung dich chira 3,5-dimetylanilin (CAS# 108-
69-0) (194mg) trong tetrahydrofuran dugc khir nuéc (10 mL) dén 0°C, bd sung dung
dich chira n-butyllithi (1,6 mol) trong hexan (2,0 mL) vao d6 va dua dung dich quay tr¢d
vé nhiét do trong phong va khudy trong 10 phut. Lam mat dung dich phan mg dén -
78°C, rdi bd sung dung dich chira hop chét (206mg) dugc tao ra trong vi du tham khéo
A2 trong tetrahydrofuran (10 mL) vao d6. Pua dung dich phan ung quay tr& vé nhiét 46
trong phong sau 3 gi¢ hodc hon nita, sau do bb sung dung dich amoni clorua bdo hoa
trong nudc vao d6 két thic phan tmg va dugce dua vao chiét bing etyl axetat. Rira 16p
hitu co v6&i dung dich natri clorua bdo hoa, lam khan va c6 ddc. Tinh ché phﬁn con lai

thu dugc bing cach sic ky long didu ché & 4p sut trung binh (mua tir Yamazen

-67-



21750
Corporation, YFLC-Wprep-2XY) (Hi-flash SI) (n-hexan : etyl axetat = 3:1) dé tao ra

hop chit néu & d& muc nay (52mg) c6 céc dic tinh vat ly sau day.

Céc dic tinh: bdt mau tréng-vang nhat;

TLC (Rf): 0,33 (n-hexan : etyl axetat = 1:1);

MASS (APCI, Pos.): 501 (M+H)".

[0268] Vi du tham khéao B1:
4-(4-amino-1-piperidinyl)-N-(3,5-dimetylphenyl)-5-phenyl-pyridin-3-carboxamit

Bb sung axit trifloaxetic (2 mL) vao dung dich chira hgp chét (52mg) dugc tao ra
trong vi du tham khao A3 trong diclometan (2 mL) & nhiét d¢ trong phong, khudy trong
30 phut va c6 dic. Tinh ché phin con lai thu dugc bing cach tach sic ky long diéu ché
& &p sudt trung binh (mua tir Yamazen Corporation, YFLC-Wprep-2XY) (Hi-flash NH)
(etyl axetat : metanol = 95:5) d& tao ra hop chit néu & d& muc nay (26mg) c6 cac dic

tinh vat ly sau day.

Céc dic tinh: vo dinh hinh mau be;

D6 tinh khiét (LC-MS/ELSD): 100% (thdi gian luu: 3,45 phut);
TLC (Rf): 0,24 (etyl axetat : metanol = 9:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,94 (br. s, 1H), 8,83 (s, 1H), 8,34 (s, 1H), 7,53-
7,28 (m, 7H), 6,81 (s, 1H), 3,21-3,05 (m, 2H), 2,83-2,56 (m, 3H), 2,34 (s, 6H), 1,74-
1,59 (m, 2H), 1,48 (br. s, 2H), 1,35-1,18 (m, 2H);

MASS (ESI, Pos.): 401 (M+H)".
Vi du tham khéo 1:

tert-butyl N-[1-(3-bromo-5-nitro-4-pyridyl)-4-piperidinyl]carbamat
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Boc
HN”™
N
O,N B
2 I AN r
—
N

B sung trietylamin (46 mL) va 4-tert-butoxycacbonylaminopiperidin (CAS# 73874-
95-0) (36,35g) vao dung dich chira 3-bromo-4-clo-5-nitropyridin (CAS# 31872-63-6)
(39,18g) trong tetrahydrofuran (200 mL), va khudy hdn hop & diéu kién lam mat bing
d4 lanh trong 1 gid. Rét dung dich phan {mg vao trong nudc (800 mL) kém khudy va
rira k§ véi nude (700 mL). Loc hop chit mau vang ling dong va 1am khé @ tao ra hop

chét néu & dé& muc nay (59,78g) co cac dic tinh vit ly sau day.
Céac déc tinh: bdt mau vang;

TLC (Rf): 0,23 (n-hexan : etyl axetat = 4:1).

Vi du tham khao 1(1)-Vi du tham khao 1(3):

Thu duge hop chét néu & d& muc nay c6 cac dic tinh vat ly sau ddy theo phuong
phép tuong tu nhu trong vi du tham khéo 1 bing cach sir dung, thay vi 4-tert-
butoxycacbonylaminopiperidin, (4aS,8aS)-tert-butyl octahydro-1H-pyrido[3,4-
b][1,4]oxazin-1-carboxylat (CAS# 1391733-55-3), tert-butyl (rac-(3R,4R)-3-
metoxypiperidin-4-yl)carbamat (CAS# 1033748-33-2) hodc tert-butyl (rac-(3R,4S)-3-
metoxypiperidin-4-yl)carbamat (CAS# 808739-28-8).

Vi du tham khao 1(1):

(4aS,8aS)-tert-butyl 6-(3-bromo-5-nitropyridin-4-yl)octahydro-1H-pyrido(3,4-
b][1,4]Joxazin-1-carboxylat
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NMR (300 MHz, CLOROFOM-d): & 8,73 (d, J=0,4Hz, 1H), 8,72 (d, ]=0,4Hz, 1), 4,01-
3,81 (m, 2H), 3,81-3,60 (m, 2H), 3,42 (ddd, =119, 4,5, 2,6Hz, 1H), 3,38-3,19 (m, 3H),
3,06 (td, J=12,6, 2,3Hz, 1H), 2,95 (dd, J=11,9, 10,1Hz, 1H), 2,75-2,64 (m, 1H), 2,20-
2,03 (m, 1H), 1,47 (s, 9H).

Vi du tham khao 1(2):

tert-butyl (rac-(3R,4R)-1-(3-bromo-5-nitropyridin-4-yl)-3-metoxypiperidin-4-
yl)carbamat
Boc Boc
HN” HN”
o) : 0.,
N + N
O5N Br OoN Br
2 \(5/ 2 \fj/
~ =
N N

Chét raxemic (1 : 1)

TLC (Rf): 0,46 (n-hexan : etyl axetat = 3:1);

NMR (300 MHz, CLOROFOM-d): & 8,74 (s, 1H), 8,73 (s, 1H), 4,63 (br. s, 1H), 3,58
(s, 2H), 3,42 (s, 3H), 3,33 (td, J=9,1, 4,4Hz, 1H), 3,23-3,04 (m, 2H), 2,85 (dd, J=12,2,
9,1Hz, 1H), 2,38-2,22 (m, 1H), 1,79-1,61 (m, 1H), 1,46 (s, 9H).

Vi du tham khao 1(3):
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tert-butyl (rac-(3R,4S)-1-(3-bromo-5-nitropyridin-4-yl)-3-metoxypiperidin-4-

yl)carbamat
Boc Boc

HN" HN”

O Oh, :
00
N + N
02N AN Br 02N | N Br

/ ~

N N

Chétraxemic (1 : 1)

TLC (Rf): 0,64 (n-hexan : etyl axetat = 2:1);

NMR (300 MHz, CLOROFOM-d): & 8,74 (s, 1H), 8,72 (s, 1H), 4,99 (d, J=5,7Hz, 1H),
3,87 (br. s, 1H), 3,59 (s, 1H), 3,47 (q, J=3,3Hz, 1H), 3,27 (s, 3H), 3,16-2,98 (m, 3H),
2,21 (s, 1H), 1,92-1,76 (m, 1H), 1,47 (s, 9H).

Vi du tham khao 2:

tert-butyl N-{1-[3-(3,5-diclophenyl)-5-nitro-4-pyridyl]-4-piperidinyl } carbamat

Boc
HN™

Cl

N

O.N N -
~

N
BS sung dung dich trikali phosphat 2M trong nu6c (39,72 mlL), axit 3,5-
diclophenylboronic (CAS# 67492-50-6) (64,08g) va
tetrakis(triphenylphosphin)paladi(0) (1,84g) vao dung dich chira hop chit (128,35g)
duoc thu duge trong vi du tham khéo 1 trong 1,4-dioxan (1283 mL) va khudy hdn hop
& 100°C trong 5 gid. Lam mat dung dich phén mg dén nhiét do trong phong, pha lodng
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V4i etyl axetat va rira voi nude va dung dich natri clorua bédo hoa. Sau khi lam khan, ¢6
dac 16p hitu co @& tao ra phin con lai (168g) chira hop chét néu & d& muc nay c6 cic
dac tinh vat 1y sau ddy. Phin con lai thu dwoc dugc st dung trong phan tmg tiép theo
ma khong can tinh ché.

Cac dac tinh: bdt mau vang;

TLC (Rf): 0,40 (n-hexan : etyl axetat = 4:1);

MASS (ESI, Pos.): 467 (M+H)".

[0285] Vi du tham khdo 3:

tert-butyl N-{1-[3-amino-5-(3,5-diclophenyl)-4-pyridyl]-4-piperidinyl} carbamat

Boc
HN™

Cl

N
HoN
2 X cl
s,

N

Gia nhiét cho dung dich huyén phu chira sit (3,58g) trong axit axetic (80 mL)
dén 80°C, sau d6 bd sung vao d6 dung dich chtra hop chét (6,00g) dugc tao ra trong vi
du tham khao 2 trong axit axetic (10 mL) st dung phéu nho giot va khudy hdn hop
trong 2 gio. Lam mat dung dich phan Umg dén nhiét d trong phong va loai phan khong
hoa tan bang cach qua Celite. C dic dich loc va pha loang trong khi lam mat trén da
lanh véi tert-butyl metyl ete va dung dich natri hydroxit SN trong nudc dé tao ra hdn
hop bazo. Loc hén hop 14n nita thong qua Celite dé loai phan khong hoa tan va sau d6
rira 16p hiru co véi nude va dung dich natri clorua bdo hoa. Sau khi lam khan, c6 déc
16p hitu co dé tao ra phén con lai (4,40g) chira hop chit néu & d& muc nay c6 cac dic
tinh vét ly sau ddy. Phan con lai thu duge duge st dung trong phan ing tiép theo khong

cin tinh ché.
Céc dac tinh: mau niu v6 dinh hinh;

TLC (Rf): 0,51 (etyl axetat, NH silic oxit);
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MASS (ESI, Pos.): 437 (M+H)".
Vi du tham khao 3(1):

tert-butyl N-{1-[3-amino-5-(3-clo-5-flophenyl)-4-pyridyl]-4-piperidinyl} carbamat

HN,Boc

Cl

N

HoN
2 N .
s’

N

Thu dugc hop chét néu & dé muc nay c6 cic dic tinh vat ly dudi day theo quy

trinh twong t nhu trong cic vi du tham khao 2 — 3 béng cach st dung, thay cho axit
3,5-diclophenylboronic, axit 3-clo-5-flophenylboronic (CAS# 328956-61-2).

NMR (300 MHz, CLOROFOM-d): & 8,09 (s, 1H), 7,75 (s, 1H), 7,16-6,86 (m, 3H), 3,91
(brs, 2H), 3,45 (brs, 1H), 2,96-2,91 (m, 2H), 2,55-2,47 (m, 2H), 1,94-1,91 (m, 2H), 1,43
(s, 9H), 1,47-1,22 (m, 4H);

MASS (ESI, Pos.): 421 (M+H)".
Vi du tham khao 4:

tert-butyl N-{1-[3-(3,5-diclophenyl)-5-iodo-4-pyridyl]-4-piperidinyl } carbamat

Boc
HN”

Cl

Cl

A\ /7
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B sung phuc chit boron triflorua dietyl ete (BF3-Et20) (649mg) va amyl nitrit
(0,68 mL) vao huyén phu chtra hop chét (1,00g) thu duoc trong vi du tham khao 3 trong
axetonitril Jam mat trén d4 lanh, bing cach st dung éng tiém va khudy hdn hop & diéu
kién 1am mat bing d4 lanh trong 1 gid. B sung dung dich chira natri iodua (CAS#
7681-82-5) (1,02g) trong axeton (5,00 mL) vao dung dich phan ung va gia nhiét cho
hén hop dén nhiét d6 trong phong va khudy trong 1 gid. BS sung dung dich natri
hydroxit 1M trong nudc va dung dich natri sulphit bdo hoa trong nudc vao dung dich
phan ‘mg va loc chit dich ling dong va lam khé dudi 4p suét gidm & nhiét do trong
phong. Tinh ché phan con lai d4 dugc 1am khé bing cach tai két tinh sir dung axeton va

nudc dé thu duge hop chit néu & dé muc nay (0,85g) c6 cac dic tinh vat ly sau day.
Céc dac tinh: bot mau be;

TLC (Rf): 0,44 (n-hexan : etyl axetat = 4:1).

Vidu 1:

1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -4-piperidinamin

Thu duge hop chit theo sang ché c6 cac dic tinh vat Iy duéi ddy theo quy trinh
tuong tu nhu trong vi du tham khao 2 — vi du tham khao Bl bing cach sir dung, thay
cho hogp chit duoc tao ra trong vi du tham khao 1, hop chit dugc tao ra trong vi du
tham khao 4 va st dung, thay cho axit 3,5-diclophenylboronic, axit 4-
(triflometyl)phenylboronic (CAS# 128796-39-4).

Cac dic tinh: bdt mau tréng;
Do tinh khiét (UPLC-MS/ELSD): 99,9% (thoi gian luu: 0,58 phit);

TLC (Rf): 0,71 (etyl axetat : metanol = 9:1, NH silic oxit);
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NMR (300 MHz, METANOL-d4): 3 8,20 (s, 1H), 8,19 (s, 1H), 7,80 (d, J=8,1Hz, 1H),
7,62 (d, J=8,1Hz, 1H), 7,53-7,50 (m, 1H), 7,43 (d, J=1,8Hz, 2H), 2,91 (br. d, J=13,0Hz,
2H), 2,52-2,35 (m, 3H), 1,49-1,37 (m, 2H), 1,06-0,88 (m, 2H);

MASS (ESI, Pos.): 466 (M+H)".

Vidu2:

1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -4-piperidinamin
[0298]

H,

Thu dugc hop chit theo sdng ché c6 cac dic tinh vat ly dudi day theo quy trinh tuong
tw nhu trong vi du tham khéo 2 — vi du tham khao 3 — vi du tham khdo 4 — vidu 1
bing céach sir dung, thay cho axit 3,5-diclophenylboronic, axit 3-clo-5-flophenylboronic
(CASH# 328956-61-2).

Cac dic tinh: bdt mau tréng;

TLC (Rf): 0,32 (etyl axetat, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,27 (s, 1H), 8,27 (s, 1H), 7,73 (d, J=8,1Hz, 2H),
7,49 (d, J=8,1Hz, 2H), 7,24-7,19 (m, 1H), 7,14 (dt, J=8,4, 2,1Hz, 1H), 7,03 (ddd, J=9,0,
2,1, 1,5Hz, 1H), 2,85 (d, J=13,0Hz, 2H), 2,52 (s, 1H), 2,46-2,35 (m, 2H), 1,45 (dd,
J=11,6, 2,7Hz, 2H), 0,94 (qd, J=11,6, 3,9Hz, 2H);

MASS (ESL, Pos.): 450 (M+H)".
Vi du 2(1)-Vi du 2(7):

Thu dugc hop chit theo séang ché c6 cac dic tinh vat ly dudi diy theo quy trinh

tuong tu nhu trong vi du tham khao 2 — vi du tham khéo 3 — vi du tham khao 4 — vi
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dul béng cach str dung hop chét dugc tao ra trong vi du tham khao 1 hodc thay cho san
phém dugc tao ra trong vi du tham khao 1(1), vi du tham khao 1(2) hoidc vi du tham
khdo 1(3), st dung axit 3,5-diclophenylboronic hodc thay cho axit 3-clo-5-
flophenylboronic, va sir dung axit 4-(triflometyl)phenylboronic ho3c thay cho hop chéit

axit boronic tuong Ung.
Vidu 2(1):

1-{3-(3-clo-5-flophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl} -4-piperidinamin

F F
\\T/’ cl
o)
L O
N F
~

N

Céc diic tinh: chit ddu nhét mau vang;

D6 tinh khiét (UPLC-MS/ELSD): 99,3% (thoi gian luu: 0,53 phit);

NMR (300 MHz, CLOROFOM-d): & 8,26 (s, 1H), 8,25 (s, 1H), 7,33-7,38 (m, 2H),
7,25-7,19 (m, 3H), 7,16-7,10 (m, 1H), 7,06-6,99 (m, 1H), 6,59 (t, J=73,6Hz, 1H), 2,85
(br. d, J=13,0Hz, 2H), 2,58-2,32 (m, 3H), 1,52-1,32 (m, 2H), 1,04-0,86 (m, 2H);

MASS (ESI, Pos.): 448 (M+H)".
Vidu 2(2):

1-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]phenyl}xyclopropancacbonitril

[0305]
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NH,

Cl

\/

L QO
|\ Cl
~
N

Céc déc tinh: b4t mau vang;
D6 tinh khiét (UPLC-MS/ELSD): 99,8% (thdi gian luu: 0,55 phut);
TLC (Rf): 0,51 (etyl axetat, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,27-8,20 (m, 2H), 7,43-7,24 (m, 7H), 2,84 (br. d,
J=13,0Hz, 2H), 2,69-2,51 (m, 1H), 2,48-2,30 (m, 2H), 1,83-1,75 (m, 2H), 1,55-1,42 (m,
4H), 1,12-0,93 (m, 2H);

MASS (ESL Pos.): 449 (M+H)".
Vidu 2(3):

1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -4-piperidinamin

NH,
F F
\( cl
o)
l\ Cl
2
N

Do tinh khiét (UPLC-MS/ELSD): 100% (thoi gian luu: 0,54 phut);
TLC (Rf): 0,57 (etyl axetat : metanol = 9:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): § 8,26 (s, 1H), 8,25 (s, 1H), 7,41-7,30 (m, SH),
7,26-7,19 (m, 2H), 6,58 (t, J=73,6Hz, 1H), 2,89-2,78 (m, 2H), 2,57-2,34 (m, 3H), 1,47-
1,38 (m, 2H), 1,03-0,86 (m, 2H);
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MASS (ESI, Pos.): 464 (M+H)".
Vi du 2(4):
2-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]phenyl } -2-
metylpropannitril

NH,

HisC CHy

=
N

Cac dic tinh: bt v6 dinh hinh mau nga;
D6 tinh khiét (UPLC-MS/ELSD): 94,6% (thoi gian luu: 0,70 phut);
TLC (Rf): 0,74 (etyl axetat : metanol = 9:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): 5 8,27 (s, 1H), 8,25 (s, 1H), 7,57 (d, J=8,4Hz, 2H),
7,41-7,31 (m, SH), 2,89-2,79 (m, 2H), 2,60-2,32 (m, 3H), 1,79 (s, 6H), 1,50-1,41 (m,
2H), 1,03-0,84 (m, 2H);

MASS (ESI, Pos.): 465 (M+H)".
Vi du 2(5):

1-(4-{5-(3,5-diclophenyl)-4-[(4aS,8aS)-octahydro-6H-pyrido[3,4-b][ 1,4]oxazin-6-yl]-
3-pyridinyl} phenyl)xyclopropancacbonitril

(\NH

O,

Ao d
|\ Cl
~

N
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Céc dic tinh: b6t mau vang nhat;

NMR (300 MHz, CLOROFOM-d): § 8,27 (s, 2H), 7,42-7,20 (m, 7H), 3,75 (dd, J=11,1,
2,1Hz, 1H), 3,47 (ddd, J=11,1, 11,1, 2,7Hz, 1H), 3,00-2,75 (m, SH), 2,53 (ddd, J=12,6,
12,6, 2,7Hz, 1H), 2,30-2,18 (m, 2H), 1,84-1,76 (m, 2H), 1,55-1,45 (m, 2H), 1,30 (m,
1H), 1,02 (m, 1H).

Vi du 2(6):
rac-(3R,4R)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-3-metoxy-4-
piperidinamin

NHz NH,

oL A o,
F HyC”~ cl F HC™ ™ cl
F F
F O I O i O I O
| X cl | X (o]
7
N

Chétraxemic (1 : 1)

Céac dac tinh: bot mau tre"mg;
D6 tinh khiét (UPLC-MS/ELSD): 100% (thoi gian luu: 0,62 phut);
TLC (Rf): 0,68 (n-hexan : etyl axetat = 1:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): 8 8,29 (s, 1H), 8,28 (s, 1H), 7,74 (d, J=8,1Hz, 2H),
7,50 (d, J=8,1Hz, 2H), 7,42 (d, J=1,8Hz, 2H), 7,39 (t, J=1,8Hz, 1H), 3,22 (s, 3H), 3,04-
2,90 (m, 2H), 2,83-2,67 (m, 2H), 2,59 (s, 1H), 2,24 (dd, J=12,7, 2,1Hz, 1H), 1,33-1,11
(m, 2H).

Vidu 2(7):
rac-(3R,4S)-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -3-metoxy-4-

piperidinamin
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Chétraxemic (1 : 1)

Cac dic tinh: bot mau tréng;
Do tinh khiét (UPLC-MS/ELSD): 100% (thoi gian lwu: 0,63 phit);
TLC (Rf): 0,68 (n-hexan : etyl axetat=1:1, NH silic oxit);
NMR (300 MHz, CLOROFOM-d): & 8,30 (s, 1H), 8,29 (s, 1H), 7,76 (d, J=7,9Hz, 2H),
7,49 (d, J=7,9Hz, 2H), 7,42 (t, )=1,8Hz, 1H), 7,28 (d, J=1,8Hz, 2H), 3,16-3,29 (m, 1H),
2,95 (s, 3H), 2,74-2,61 (m, 1H), 2,45-2,14 (m, 4H), 1,58-1,48 (m, 1H), 1,22-1,03 (m,
1H).
Vi du tham khao 5:
2-[(E)-2-(3-flophenyl)-1-propenyl]-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

Lam kho binh phan tmg bang cach gia nhiét va lam sach khong khi bang argon
bd sung ddng clorua (206mg), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (1,2g)
va bis(pinacolato)diboron (11,1g) vao do. B6 sung tetrahydrofuran duge khit nuge (107
mL) vao binh va khudy hdn hgp & nhiét d trong phong va bb sung véi dung dich chira
natri t-butoxit trong tetrahydrofuran (1 M) (43 mL). B6 sung 1-etynyl-3-flo-benzen
(5,0g) va metyl iodua (10,4 mL) vio hdn hop, va khudy hdn hop ¢ 35°C trong 18 gio.
Loc dung dich phan uing qua Celite va c6 dédc. Tinh ché phén coOn lai thu duoc b?mg cOt
silicagel (n-hexan : etyl axetat = 100:0 — 96:4) d4 tao ra hop chit néu & d& muc nay
(7,3g) c6 céac dic tinh vat ly sau day.
Céc dic tinh: chit ddu mau vang nhat;
TLC (Rf): 0,37 (n-hexan : etyl axetat = 12:1).

Vidu3:
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1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl} -4-

piperidinamin

Ha

Thu dugc hop chit theo sang ché c6 cac dic tinh vat Iy dudi ddy theo quy trinh
tuong tu nhu trong vi du tham khao 2 — vi du tham khao B1 bing cach st dung, thay
cho hogp chéit duoc tao ra trong vi du tham khao 1, hop chit dugc tao ra trong vi du
tham khao 4 va sir dung, thay cho axit 3,5-diclophenylboronic, hop chit dugc tao ra
trong vi du tham khdo 5.

Cac dac tinh: bt mau tréng;
P tinh khiét (UPLC-MS/ELSD): 99,8% (thoi gian lwu: 0,77 phit);
TLC (Rf): 0,19 (n-hexan : etyl axetat = 2:1, NH silic oxit);

NMR (300 MHz, METANOL-d4): 6 8,26 (d, J=0,9Hz, 1H), 8,13 (s, 1H), 7,52-7,50 (m,
1H), 7,39 (m, 5H), 7,09-7,00 (m, 1H), 6,82 (s, 1H), 3,19-3,09 (m, 2H), 2,73-2,53 (m,
3H), 2,22 (d, J=1,3Hz, 3H), 1,73-1,62 (m, 2H), 1,34-1,18 (m, 2H);
MASS (ESI, Pos.): 456 (M+H)".
Vi du 3(1)-Vi du 3(2):

Thu dugc hop chit theo sang ché c6 cac dic tinh vat ly dudi day theo quy trinh
tuong ty nhu trong vi du tham khao 2 — vi du tham khao 3 — vi du tham khao 4 — vi
du3 béng cach sr dung hop chit dugc tao ra trong vi du tham khao 1 hodc thay cho
hop chét dugc tao ra trong vi du tham khao 1(1), sir dung axit 3,5-diclophenylboronic
hodc thay cho axit 3-clo-5-flophenylboronic va sir dung, thay cho hgp chit duoc tao ra

trong vi du tham khao 5, este boronic tuong Umg.
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Vidu 3(1):
1-{3-(3-clo-5-flophenyl)-5-[(E)-2-(3-clophenyl)vinyl]-4-pyridiny1} -4-piperidinamin
[0328]

Céc déc tinh: bdt mau vang nhat;
D6 tinh khiét (UPLC-MS/ELSD): 99,9% (thoi gian luwu: 0,60 phut);
TLC (Rf): 0,65 (etyl axetat : metanol = 9:1, NH silic oxit);

NMR (300 MHz, METANOL-d4): § 8,61 (s, 1H), 8,16 (s, 1H), 7,63 (s, 1H), 7,55 (d,
J=7,7Hz, 1H), 7,42-7,05 (m, 6H), 3,23 (br. d, J=13,4Hz, 2H), 3,15-3,02 (m, 1H), 2,80-
2,65 (m, 2H), 1,91 (br. d, J=12,1Hz, 2H), 1,73-1,54 (m, 2H);

MASS (ESI, Pos.): 442 (M+H)".
Vidu 3(2):

(4aS,8aS)-6-{3-(3,5-diclophenyl)-5-[(E)-2-(3-flophenyl)vinyl]-4-pyridinyl} octahydro-
1H-pyrido[3,4-b][1,4]oxazin

Céac didc tinh: bot mau vang;
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Do tinh khiét (UPLC-MS/ELSD): 99,7% (thoi gian luu: 0,78 phut);
TLC (Rf): 0,20 (n-hexan : etyl axetat = 2:1, NH silic oxit);

NMR (300 MHz, METANOL-d4): § 8,61 (s, 1H), 8,16 (s, 1H), 7,56-7,52 (m, 1H),
7,47-7,33 (m, SH), 7,30 (d, J=16,5Hz, 1H), 7,17 (d, J=16,5Hz, 1H), 7,09-6,99 (m, 1H),
3,82-3,74 (m, 1H), 3,67-3,55 (m, 1H), 3,23-3,14 (m, 1H), 3,12-3,03 (m, 1H), 3,00-2,70
(m, 3H), 2,47-2,30 (m, 2H), 1,71-1,52 (m, 2H);

MASS (ESI, Pos.): 484 (M+H)".
Vi du tham khao 6:
3-etynylbenzonitril

Tron 3-Iodobenzonitril (3,115g) va ddng iodua (103mg) va bd sung
tetrahydrofuran (13 mL) va trietylamin (3,0 mL) vao hdn hop va khudy & nhiét d6 trong
phong. Sau khi khnr khi va 1am sach véi argon, bd sung diclopaladi triphenylphosphin
(191mg) va khir khi va lam sach bing argon. Bb sung timg giot etynyl(trimetyl)silan
(2,38 mL) vao hdn hop va khudy hdn hop qua dém & nhiét d trong phong. Loc dung
dich phan tng qua Celite va chiét 16p hiru co bang cach bd sung etyl axetat va nudc.
Rira 16p hitu co tao thanh véi dung dich amoni clorua bdo hoa trong nudc va dung dich
natri clorua, 1am khan trén magie sulphat khan va c¢6 dic. Hoa tan phén con lai thu duge
(3,11g) trong metanol (20 mL) rdi bd sung kali cacbonat (1,8g) vao d6 va khudy hdn
hop & nhiét d6 trong phong trong 30 phut. Loc dung dich phan tng qua Celite, rira voi
metyl tert-butyl ete va c6 dic. Tinh ché phan con lai thu duge bang cot silicagel (n-
hexan : etyl axetat = 100:0 — 95:5) d8 tao ra hop chit néu & d& muc nay (1,22g) c6 cac
déc tinh vat ly sau day.

Céc dic tinh: chét l6ng mau néu nhat;

TLC (Rf): 0,40 (n-hexan : etyl axetat = 13:1).

Vi du tham khao 7:
3-[(E)-1-metyl-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)vinyl]benzonitril

Thu duge hop chit néu & dé muc ndy cé cac dic tinh vét ly dudi ddy theo quy
trinh tuong ty nhu trong vi du tham khao 5 bing céach st dung, thay cho 1-etynyl-3-flo-

benzen, hop chat duoc tao ra trong vi du tham khéo 6.
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Céac dic tinh: chat diu mau vang nhat;
TLC (Rf): 0,32 (n-hexan : etyl axetat = 13:1).
Vi du tham khao 8:

tert-butyl N-(1-{3-[(E)-2-(3-xyanopheny!)-1-propenyl]-5-(3,5-diclophenyl)-4-pyridyl}-
4-piperidinyl)carbamat

Thu dugc hop chit néu & dé muc ndy cé cac dic tinh vat Iy dudi day theo quy
trinh tuong tu nhu trong vi du tham khao 2 bing cach sir dung, thay cho hop chét duoc
tao ra trong vi du tham khao 1, hop chit dugce tao ra trong vi du tham khao 4 va su

dung, thay cho axit 3,5-diclophenylboronic, hop chét duoc tao ra trong vi du tham khao
7.

TLC (Rf): 0,14 (n-hexan : etyl axetat = 4:1).
Vidu 4:

3-{(1E)-1-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-

yl}benzonitril

Ha

Thu duoc hop chit theo sang ché c6 cac dic tinh vat ly sau day theo quy trinh
tuong tu nhu trong vi du tham khao B1 bing cach sir dung, thay cho hop chét dugc tao
ra trong vi du tham khao A3, hop chét dugc tao ra trong vi du tham khao 8.

Céc dic tinh: bt mau tring;
D6 tinh khiét (UPLC-MS/ELSD): 100% (thdi gian lwu: 0,58 phut);

TLC (Rf): 0,31 (n-hexan : etyl axetat= 1:1, NH silic oxit);
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NMR (300 MHz, METANOL-d4): & 8,30 (s, 1H), 8,17 (s, 1H), 7,97-7,92 (m, 2H),
7,72-7,67 (m, 1H), 7,64-7,57 (m, 1H), 7,53 (t, J=1,9Hz, 1H), 7,38 (d, J=2,0Hz, 2H),
6,86 (s, 1H), 3,23-3,13 (m, 2H), 2,90-2,76 (m, 1H), 2,75-2,63 (m, 2H), 2,25 (d,
J=1,1Hz, 3H), 1,79-1,69 (m, 2H), 1,41-1,25 (m, 2H);

MASS (ESI, Pos.): 463 (M+H)".

Vidu 4(1):

3-{(E)-2-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]}vinyl } benzonitril
[0340]

Thu dugc hop chit theo sang ché c6 cac dic tinh vat ly dudi ddy theo quy trinh
tuong tu nhu trong vi du tham khao 8 — vi du 4 bing cach sir dung, thay cho hop chit

dugc tao ra trong vi du tham khao 7, este boronic tuong Umg.

Céc déc tinh: bdt mau vang;

D6 tinh khiét (UPLC-MS/ELSD): 97,7% (thdi gian luu: 0,59 phit);
TLC (Rf): 0,51 (etyl axetat, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,62 (s, 1H), 8,22 (s, 1H), 7,83-7,74 (m, 2H),
7,63-7,46 (m, 2H), 7,43-7,36 (m, 1H), 7,27 (d, J=16,1Hz, 1H), 7,19 (d, J=1,8Hz, 2H),
7,04 (s, 1H), 3,08 (br. d, J=13,0Hz, 2H), 2,87-2,71 (m, 1H), 2,70-2,58 (m, 2H), 1,85-
1,72 (m, 2H), 1,50-1,30 (m, 2H);

MASS (ESI, Pos.): 449 (M+H)".

Vi du tham khao 9:
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tert-butyl N-(1-{3-[(E)-2-(3-xyanophenyl)-1-propenyl]-5-(3,5-diclophenyl)-4-pyridyl}-
4-piperidinyl)-N-etylcarbamat

Khudy dung dich chira hop chét (82mg) thu dugc trong vi du tham khao 8 trong
dimetylformamit khan (1 mL) trong méi trudng argon & 0°C. B sung etyl iodua (171
microL) va natri hydrua (17mg) vao dung dich va khudy hdn hop & 0°C. Hoan thién
phan {mg bing cach bd sung mét cach thich hop natri hydrua va sau d6 bd sung dung
dich amoni clorua bdo hoa trong nudc. Chiét 16p hitu co bing cach bd sung etyl axetat
va nudc vao dung dich phan tng. Rira 16p hitu co tao thanh véi nude va dung dich natri
clorua bdo hoa, 1am khan trén magie sulphat khan va sau d6 ¢6 dic. Tinh ché phan con
lai thu duoc bing cot silicagel (n-hexan : etyl axetat = 90:10 — 70:30) dé tao ra hop

chit néu & d& muc nay (10mg) cé cic dic tinh vét ly sau day.
TLC (Rf): 0,18 (n-hexan : etyl axetat = 4:1).
Vidu5s:

3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl}-1-propen-
2-yl]benzonitril

Thu duogc hgp chit theo sang ché c6 cac dic tinh vat 1y dudi diy theo quy trinh
tuong tu nhu trong vi du tham khao B1 bing céch sir dung, thay cho hgp chét duoc tao
ra trong vi du tham khao A3, hop chét duoc tao ra trong vi du tham khao 9.

Cac dac tinh: bdt mau nau;
P4 tinh khiét (UPLC-MS/ELSD): 97,1% (thoi gian luu: 0,62 phut);

TLC (Rf): 0,27 (n-hexan : etyl axetat = 1:1, NH silic oxit);
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NMR (300 MHz, METANOL-d4): & 8,30 (d, J=0,7Hz, 1H), 8,16 (s, 1H), 7,99-7,93 (m,
2H), 7,72-7,67 (m, 1H), 7,63-7,56 (m, 1H), 7,53-7,51 (m, 1H), 7,39-7,35 (m, 2H), 6,86
(s, 1H), 3,24-3,14 (m, 2H), 2,77-2,58 (m, SH), 2,25 (d, J=1,3Hz, 3H), 1,86-1,76 (m,
2H), 1,39-1,27 (m, 2H), 1,12 (t, J=7,2Hz, 3H);

MASS (ES, Pos.): 491 (M+H)".
Vi du 5(1)-Vi du 5(6):

Thu duge hop chit theo sang ché c6 cac dic tinh vat Iy dudi day theo quy trinh
tuong tu nhu trong vi du tham khao 9 — vi du 5 bang céach st dung, thay cho hop chit

duoc tao ra trong vi du tham khao 8, cic hop chét tuong tng.
Vidu 5(1):

1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -N-etyl-4-piperidinamin

NN

HsC NH
F Ci
F
"L Y
|\ Cl
=
N

Céc dic tinh: bdt vo dinh hinh mau tréng;
D6 tinh khiét (UPLC-MS/ELSD): 100% (thdi gian lvu: 0,67 pht);
TLC (Rf): 0,63 (n-hexan : etyl axetat = 1:1, NH silic oxit);

NMR (300 MHz, CHROLOFORM-d): & 8,26 (s, 1H), 8,25 (s, 1H), 7,73 (d, J=8,1Hz,
2H), 7,49 (d, J=8,1Hz, 2H), 7,40 (t, J=1,8Hz, 1H), 7,29 (d, J=1,8Hz, 2H), 2,86 (d,
J=12,6Hz, 2H), 2,56 (q, J=7,0Hz, 2H), 2,40 (dt, J=12,6, 3,2Hz, 2H), 2,37-2,25 (m, 1H),
1,53-1,41 (m, 2H), 1,05 (t, J=7,0Hz, 3H), 1,02-0,89 (m, 2H);

MASS (ESI, Pos.): 494 (M+H)".

Vi du 5(2):
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1-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)- 1 -piperidinyl]-3-
pyridinyl} phenyl)xyclopropancacbonitril

H3C/\NH
Cl
\/
OO
I\ Cl
2
N

Cac déc tinh: bt v6 dinh hinh mau vang;
D6 tinh khiét (UPLC-MS/ELSD): 88,2% (thoi gian luu: 0,74 phut);
TLC (Rf): 0,75 (etyl axetat, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,26-8,21 (m, 2H), 7,44-7,25 (m, 7H), 2,87 (br. d,
J=12,8Hz, 2H), 2,58 (q, J=7,1Hz, 2H), 2,51-2,28 (m, 3H), 1,84-1,76 (m, 2H), 1,59-1,42
(m, 4H), 1,12-0,93 (m, SH);

MASS (ESI, Pos.): 491 (M+H)".
Vidu 5(3):

1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -N-etyl-4-piperidinamin

H,C~ NH

F F
\( cl
o
I\ ci
~
N

D6 tinh khiét (UPLC-MS/ELSD): 99,9% (thoi gian luu: 0,57 phut);

TLC (Rf): 0,60 (etyl axetat : metanol = 9:1, NH silic oxit);
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NMR (300 MHz, CLOROFOM-d): & 8,25 (s, 1H), 8,23 (s, 1H), 7,40-7,33 (m, 3H),
7,30-7,28 (m, 2H), 7,25-7,20 (m, 2H), 6,59 (t, J=73,7Hz, 1H), 2,93-2,81 (m, 2H), 2,56
(9, J=7,1Hz, 2H), 2,47-2,25 (m, 3H), 1,51-1,43 (m, 2H), 1,05 (t, J=7,1Hz, 3H), 1,01-
0,86 (m, 2H);,

MASS (ESI, Pos.): 492 (M+H)".
Vidu 5(4):
2-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)- 1-piperidinyl]-3-pyridinyl} phenyl)-2-

metylpropannitril

H,C” NH

HsC. CHs

| | Cl

N

Cac dic tinh: bot v6 dinh hinh mau vang nhat;
D6 tinh khiét (UPLC-MS/ELSD): 99,4% (thdi gian luu: 0,59 phut);
TLC (Rf): 0,42 (n-hexan : etyl axetat = 1:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,25 (s, 1H), 8,23 (s, 1H), 7,57 (d, J=8,6Hz, 2H),
7,42-7,29 (m, SH), 2,87 (br. d, J=13,0Hz, 2H), 2,56 (q, J=7,1Hz, 2H), 2,47-2,24 (m,
3H), 1,79 (s, 6H), 1,58-1,47 (m, 2H), 1,05 (t, J=7,1Hz, 3H), 1,01-0,88 (m, 2H);

MASS (ESI, Pos.): 493 (M+H)".
Vi du 5(5):

1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -N-etyl-4-

piperidinamin
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Céc ddc tinh: bot mau vang;
D6 tinh khiét (UPLC-MS/ELSD): 100% (thdi gian lwu: 0,65 phut);
TLC (Rf): 0,30 (n-hexan : etyl axetat = 3:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): & 8,36 (s, 1H), 8,20 (s, 1H), 7,44-7,33 (m, 3H),
7,24-7,19 (m, 3H), 7,08-6,95 (m, 1H), 6,75 (s, 1H), 3,16-3,05 (m, 2H), 2,75-2,54 (m,
SH), 2,24 (s, 3H), 1,85-1,74 (m, 2H), 1,43-1,31 (m, 2H), 1,11 (¢, J=7,1Hz, 3H);

MASS (ESL, Pos.): 484 (M+H)".
Vi du 5(6):

3-[(E)-2-{5-(3,5-diclophenyl)-4-[4-(etylamino)- 1-piperidinyl]-3-
pyridinyl} vinyl]benzonitril

Hae™ “NH
CN [‘j Cl
N

Cac déc tinh: bot mau vang;

D6 tinh khiét (UPLC-MS/ELSD): 100% (thoi gian lwu: 0,66 phut);

TLC (Rf): 0,52 (n-hexan : etyl axetat =2:1, NH silic oxit);
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NMR (300 MHz, CLOROFOM-d): & 8,62 (s, 1H), 8,22 (s, 1H), 7,86-7,79 (m, 1H),
7,78-7,75 (m, 1H), 7,61-7,56 (m, 1H), 7,54-7,48 (m, 1H), 7,42 (t, J=1,9Hz, 1H), 7,27
(d, J=16,5Hz, 1H), 7,18 (d, J=1,8Hz, 2H), 7,02 (d, J=16,5Hz, 1H), 3,17-3,04 (m, 2H),
2,73 (q, J=7,1Hz, 2H), 2,68-2,56 (m, 3H), 1,93-1,82 (m, 2H), 1,58-1,41 (m, 2H), 1,15
(t, J=7,1Hz, 3H);

MASS (ESI, Pos.): 477 (M+H)".
Vi du tham khao 10:

benzyl (3R,4R)-4-[benzyl(tert-butoxycacbonyl)amino}-3-hydroxypiperidin-1-

carboxylat

B4 sung trietylamin (7,9 mL) vao dung dich chua tert-butyl N-benzyl-N-
[(3R,4R)-3-hydroxy-4-piperidinyl]jcarbamat (Synlett, 2013, 24, 0305-0312; Organic
Process Research and Development, 2012, 16, 1558-1565) (5,8g) trong metylen clorua
(47 mL), va khudy hén hop trong méi trudng argon & -5°C. Bb sung benzyl clorofomat
(3,6g) vao hdn hop va khudy hdn hop & nhiét d6 trong phong trong 2 gid. Bb sung nudc
vao dung dich phan tmg va chiét v6i metylen clorua, va rira 16p hitu co tao thanh véi
dung dich natri clorua. Sau khi lam khan trén magie sulphat khan, c6 dac 16p hitu co.
Tinh ché phdn con lai thu dugc bing cot silicagel (n-hexan : etyl axetat = 84:16 —

63:37) dé tao ra hop chét néu & d& muc nay (6,7g) c6 cac dic tinh vat Iy sau day.
Céc dac tinh: chit ddu mau tim nhot;

TLC (Rf): 0,68 (n-hexan : etyl axetat = 1:1).

Vi du tham khao 11:

benzyl (3R,4R)-4-[benzyl(tert-butoxycacbonyl)amino]-3-metylsulphonyloxy-piperidin-

1-carboxylat

B sung N,N-diisopropyletylamin (7,7 mL) vao dung dich chita hgp chét (6,51g)
duoc tao ra trong vi du tham khao 10 trong metylen clorua (50 mL) va khudy hdn hop &
0°C. B) sung metansulphonyl clorua (1,7 mL) va khudy hén hgp & nhiét do trong
phong trong 30 phit. B4 sung nuéc vao dung dich phan img va chiét v&i metylen
clorua. Rira 16p hiru co tao thanh véi dung dich natri clorua, lam khan trén magie

sulphat khan va ¢6 dic. Tinh ché phan con lai thu dugc trén cft silicagel (n-hexan : etyl
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axetat = 90:10 — 75:25) détaora hop chét néu & dé muc nay (5,4g) cd cac ddc tinh vat
ly sau day.

Céc dic tinh: chit ddu khong mau;
TLC (Rf): 0,51 (n-hexan : etyl axetat = 3:2).
Vi du tham khao 12:

benzyl (3aS,7aR)-1-benzyl-2-0x0-4,6,7,7a-tetrahydro-3aH-oxazolo[5,4-c]pyridin-5-

carboxylat

Khuay dung dich chira hop chit (3,4g) thu duoc trong vi du tham khao 11 trong
toluen (20 mL) & 100°C trong 30 phiit. P& dung dich phan tmg mat dén nhiét do trong
phong, bd sung nudc va chiét véi etyl axetat. Rira 16p hitu co tao thanh véi dung dich
natri clorua, 1am khan trén magie sulphat khan va sau d6 c6 dic. Tinh ché phan con lai
thu dugc bing cot silicagel (n-hexan : etyl axetat = 75:25 — 50:50) d& tao ra hop chit
néu & d& muc nay (1,2g) c6 cac dic tinh vat 1y sau day.

Céc dic tinh: chit ddu khong mau;

TLC (Rf): 0,21 (n-hexan : etyl axetat = 1:1).

Vi du tham khéo 13:
(3aS,7aR)-1-benzyl-3a,4,5,6,7,7a-hexahydrooxazolo[5,4-c]pyridin-2-on

B4 sung paladi hydroxit/cacbon (Pd 20%) (san phim uét véi khoang 50% nudc)
(230mg) vao dung dich chira hop chét (1,2g) thu dugc trong vi du tham khao 12 trong
etanol (10 mL) va khudy hén hop trong méi trudng hydro & nhiét d trong phong trong
6 gidr. Loc dung dich phan g qua Celite va sau d6 chung cit dung méi dé thu duge

hop chét néu & d& muc nay (0,78g) c6 cac dic tinh vat ly sau day.

Céc dic tinh: chét rin mau vang nhat;

TLC (Rf): 0,19 (etyl axetat : metanol : 28% amoniac trong nuéc = 80:20:2).
Vi du tham khao 14:

(3aS,7aR)-1-benzyl-5-(3-bromo-5-nitro-4-pyridyl)-4,6,7,7a-tetrahydro-3aH-

oxazolo[5,4-c]pyridin-2-on
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Thu duogc hop chét néu & d& muc nay c6 cac dic tinh vat ly dudi day theo quy
trinh twong ty nhu trong vi du tham khio 1 bing cach sir dung, thay cho 4-tert-

butoxycacbonylaminopiperidin, hgp chit duoc tao ra trong vi du tham khao 13.
Céc dic tinh: bdt mau vang;

TLC (Rf): 0,25 (n-hexan : etyl axetat = 2:1).

[0370] Vi du tham khao 15:

(3aS,7aR)-1-benzyl-5-[3-(3,5-diclophenyl)-5-iodo-4-pyridyl]-4,6,7,7a-tetrahydro-3aH-

oxazolo[5,4-c]pyridin-2-on

Thu dugc hop chit ndu & @& muc nay ¢ cac dic tinh vat Iy dudi day theo quy
trinh twong tu nhu trong vi du tham khao 2 — vi du tham khao 3 — vi du tham khao 4
bing cach sir dung, thay cho hop chét dugc tao ra trong vi du tham khao 1, hgp chét
dugc tao ra trong vi du tham khao 14.
Cac dac tinh: bdt mau vang;
TLC (Rf): 0,46 (n-hexan : etyl axetat = 2:1).
Vi du tham khao 16:
(3aS,7aR)-1-benzyl-5-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridyl}-
4,6,7,7a-tetrahydro-3aH-oxazolo[5,4-c]pyridin-2-on

Thu duoc hop chit néu & &€ muc nay c6 cic dic tinh vat ly duéi day theo quy
trinh tuong tu nhu trong vi du tham khao 2 bang cach st dung, thay cho hop chat dugc
tao ra trong vi du tham khao 1, hop chét duoc tao ra trong vi dy tham khao 15 va su
dung, thay cho axit 3,5-diclophenylboronic, axit 4-(triflometyl)phenylboronic (CAS#
128796-39-4).

Céc dic tinh: chit ddu mau vang;
Thoi gian duy tri (UPLC): 0,99 phut
Vi du tham khao 17:

(3S,4R)-4-(benzylamino)-1-{3-(3,5-diclopheny!)-5-[4-(triflometyl)phenyl]-4-
pyridyl} piperidin-3-ol
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B& sung dung dich natri hydroxit 5N trong nudc (0,3 mL) vao dung dich chira
hop chét (108mg) thu dugc trong vi du tham khao 16 trong etanol (2 mL) va khudy hdn
hop & 90°C trong 24 gidr. D& dung dich phan tmg mat dén nhiét do trong phong, bd
sung nudc va chiét véi metylen clorua. Sau khi 1am khan, ¢6 dic 16p hitu co tao thanh
dé tao ra phén con lai (100mg) chira hop chit néu & dé muc nay c6 cac dic tinh vat ly
sau d4y. Phan con lai thu dugc dugc sir dung trong phan {mg tiép theo khong cin tinh
ché.
Thoi gian duy tri (UPLC): 0,72 phut
Vidu 6:

(3S,4R)-4-amino-1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)pheny!]-4-pyridinyl} -3-
piperidinol

B& dung isopropyl (NE)-N-isopropoxycacbonyliminocarbamat (38 microL) vao
dung dich chira hop chét (100mg) dugc tao ra trong vi du tham khéo 17 trong toluen (2
mL) va khudy hdn hop & 110°C trong 1 gid. P& dung dich phan tmg mat dén nhiét o
trong phong, bd sung axit clohydric 1N (1 mL) va khu4y & nhiét d¢ trong phong trong 2
git. Lam mat dung dich phan tmg dén 0°C, trung hoa véi dung dich natri hydroxit IN
trong nuéc dugc bd sung voi natri bicacbonat bdo hoa trong nudc va chiét véi etyl
axetat. Rira 16p hiru co tao thanh véi dung dich natri clorua, 1am kho trén natri sulphat
khan va c6 dic. Tinh ché phén con lai thu dugce béng cdt silicagel dugc tao chirc amino
(n-hexan : etyl axetat = 75:25 — 0:100, etyl axetat : metanol = 100:0 — 95:5) dé tao ra
hop chit theo sang ché (30mg) c6 cac dic tinh vat ly sau day.

Cac dic tinh: bdt mau vang nhat;

D6 tinh khiét (UPLC-MS/ELSD): 100% (th&i gian luu: 0,60 phut);
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TLC (Rf): 0,69 (n-hexan : etyl axetat = 1:4, NH silic oxit);

NMR (300 MHz, CLOROFOM-d):5 8,29 (s, 1H), 8,29 (s, 1H), 7,74 (d, J=7,9Hz, 2H),
7,51 (d, J=8,1Hz, 2H), 7,47 (d, J=1,8Hz, 2H), 7,43-7,39 (m, 1H), 3,42-3,35 (m, 1H),
3,05-2,94 (m, 1H), 2,80-2,59 (m, 3H), 2,26 (dd, J=12,6, 2,2Hz, 1H), 1,19-1,07 (m, 2H);

MASS (ES, Pos.): 482 (M+H)".

Vi du tham khao 18:

tert-butyl {1-[3-(3-clo-5-flophenyl)-5-(3-clobenzamit)pyridin-4-yl]piperidin-4-
yl}carbamat
Boc
HN™
Ci Cl
N
N
$ F
o =
N

B& sung pyridin (0,5 mL) va 3-clobenzoyl clorua (72 microL) vao dung dich
chira hop chét (150mg) dugc tao ra trong vi du tham khao 3(1) trong diclometan (2 mL)
& 0°C va khudy hdn hop & nhiét d6 trong phong trong 1 gid. Bé sung nuée vao dung
dich phéan tng, chiét véi etyl axetat va sau d6 rira v6i dung dich natri clorua bdo hoa.
Lam khan 1ép hitu co va c6 dédc. Tinh ché phan con lai thu dugc béng cach sic ky léng
diéu ché & ap suét trung binh (mua tir Yamazen Corporation, YFLC-Wprep-2XY) (Hi-
flash SI) (n-hexan : etyl axetat = 1:1) dé tao ra hop chit néu & dé muc nay (198mg) c6
cac dic tinh vt ly sau day.
TLC (Rf): 0,58 (etyl axetat, NH silic oxit);
MASS (ESI, Pos.): 559 (M+H)".
Vidu7:

N-[4-(4-amino-1-piperidinyl)-5-(3-clo-5-flophenyl)-3-pyridinyl]-3-clobenzamit
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NH,
cl cl

N

ZT

N F
o) =
N

Thu duge hop chit theo sdng ché c6 cac dic tinh vat ly dudi ddy theo quy trinh
tuong ty nhu trong vi dy tham khao B1 b'ﬁmg cach sir dung, thay cho hop chét duoc tao
ra trong vi du tham khao A3, hop chét duoc tao ra trong vi du tham khao 18.

Cac dic tinh: bdt mau vang nhat;
D6 tinh khiét (LC-MS/ELSD): 100% (thdi gian luu: 0,50 pht);
TLC (Rf): 0,56 (etyl axetat : metanol = 10:1, NH silic oxit);

NMR (300 MHz, CLOROFOM-d): 9,68 (s, 1H), 8,88 (s, 1H), 8,14 (s, 1H), 7,95 (t,
J=1,8Hz, 1H), 7,85-7,77 (m, 1H), 7,64-7,44 (m, 2H), 7,23-7,16 (m, 1H), 7,14-7,09 (m,
1H), 6,99-6,89 (m, 1H), 2,99-2,87 (m, 2H), 2,78-2,51 (m, 3H), 1,93-1,77 (m, 2H), 1,48-
1,19 (m, 2H);

MASS (ESL Pos.): 459 (M+H)".
Vi du 7(1):

N-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-5-flo-2-metoxybenzamit

NH,
F cl
y N
N
A cl
O 0] =
Ha ™ N
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Thu dugc hop chit theo sang ché c6 cac dic tinh vat ly dudi diy theo quy trinh
nhu trong vi du tham khao 18 — vi du 7 bing cach st dung, thay cho hop chét dugc tao
ra trong vi du tham khao 3(1), hop chét duoc tao ra trong vi du tham khao 3 va sir dung,

thay cho 3-clobenzoyl clorua, 5-flo-2-metoxybenzoyl clorua (CAS# 704-03-0).
D6 tinh khiét (LC-MS/ELSD): 99,9% (thdi gian luu: 0,54 phut);
TLC (Rf): 0,64 (etyl axetat : metanol = 9:1, NH silic oxit);

NMR (300 MHz, METANOL-d4): & 8,84 (s, 1H), 8,09 (s, 1H), 7,81-7,76 (m, 1H), 7,55
(dd, 7=2,00, 1,80Hz, 1H), 7,41 (d, J=1,83Hz, 2H), 7,39-7,24 (m, 2H), 4,08 (s, 3H),
3,14-3,02 (m, 2H), 2,76-2,64 (m, 2H), 2,63-2,51 (m, 1H), 1,75-1,64 (m, 2H), 1,35-1,16
(m, 2H);

MASS (ESI, Pos.): 489 (M+H)".

Vi du sinh hoc 1:

Danh gia hoat tinh chi van SSTR2 str dung cac té bao biéu hién SSTR2 & ngudi

[Quy trinh]

(1) Phén lap gen SSTR2 & nguoi

ADN bd trg nio ngudi dugc mua tr Ambion (catalo sb6: 7962; Lo sb:
040200121). Cac doan  mbi PCR, hSSTR2_F1_Xhol: 5-
CACCCTCGAGGACATGGCGGATGAGCCACTCAAT-3’ (SEQ ID NO: 1) va
hSSTR2 R1 EcoRI:  5’-CCTTGAATTCGATACTGGTTTGGAGGTCTCCATT-3’
(SEQ ID NO: 2) dugc thiét ké trén co s& ctia trinh ty GenBank NM_001050.

Phan tmg PCR (95°C trong 2 phat — [98°C trong 10 gidy, 60°C trong 30 gidy
va 68°C trong 90 gidy] x 30 chu trinh) dugc tién hanh sir dung ADN bd trg ndo ngudi
lam khuén va sit dung KOD -plus- (TOYOBO Co., Ltd.). San phdm PCR dugc
khuyéch dai duoc cho trai qua qué trinh dién di gel 1% agaroza, dugc tinh ché sir dung
Kit QIAquick Gel Extraction (QIAGEN) va dugc ti€u voi enzym nghi€ém ngit Xhol va
EcoRI. Cac doan duogc tiéu duge gén vao vecto biéu hién (pIRESneo-Myc) sir dung Kit
DNA Ligation Ver.2 (Takara) va dugc sir dung dé chuyén dang E. coli DH5a. Plasmit
pIRESneo-Myc/hSSTR2 dugce didu ché va trinh tu ADN ciia n6 duoc khéng dinh.

(2) Nudi cy céc té bao CHO-K1
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CHO-K1 (-) duoc nudi cdy trong mdi truong Ham’s F-12 (chira huyét thanh bao
thai bd (10%), penixilin (100 U/mL) va streptomyxin (0,1mg/mL)). Nudi ciy céc té bao

duoc tai nap trong moi trudmg gidng nhau duoc bb sung Genetixin (1mg/mL).
(3) Céc té bao CHO-K1 duoc tai nap

Céc té bao CHO-K1(-) duoc tai nap véi plasmit pIRESneo-Myc/hSSTR2 sir
dung Lipofectamin 2000 (Invitrogen). Sau 48 gio, tién hanh lva chon bing cach thay
thé méi truomg bing méi trudng chira Img/mL Genetixin d& thiét 1ap dong té bao biéu
hién qua mirc 6n dinh (SSTR2-CHO-K1).

(4) Danh gia hoat tinh chi van SSTR2

Hoat tinh chii vin SSTR2 & ngudi ciia hop chét thir nghiém dugc dénh gia theo
quy trinh sau bing cach sir dung hoat tinh kim him su san xudt AMP (cAMP) chu trinh
ndi bao bing cach kich thich forskolin lam chi sb. Céc t& bao SSTR2-CHO-K1 dugc
tao huyén phii trong méi truong Ham’s F-12 (chtra huyét thanh bao thai bo (10%),
penixilin (100 U/mL) va streptomyxin (0,1mg/mL)) dugc bd sung véi tir 0,25mg/mL
Genetixin dugc U vao trong dia 96 giéng & mat do 4,0 x 10* t& bao/0,ImL cho mdt
giéng. Vo ngay hém sau, loai méi trudng va rira hai 1an véi 0,1mL chit dém rira [0,1%
albumin huyét thanh bd (BSA), 20 mmol/L dung dich (HBSS)] mudi Hank dugc cén
bing chira axit 4-(2-hydroxyetyl)-1-piperazinthan sulphonic (HEPES) (HBSS)]. Bb
sung chit dém thir nghiém [500nmol/L 3-isobutyl-1-metylxantin (IBMX), 0,1% BSA,
20 mmol/L. HEPES-chira HBSS] vio céc giéng & muc 0,06mL cho mét giéng va 1 dia
trong 15 phut & didu kién cacbon dioxit 5% va nhiét d6 37°C. Sau d6, chit dém thir
nghiém chira hop chét thir nghiém & nbng d6 cao gép hai lan ndng d6 cudi va bd sung
0,02 mmol/L forskolin vao céc giéng & muc 0,06mL cho mdt giéng va 0 dia trong 30
phut & diéu kién cacbon dioxit 5% va nhiét d6 37°C. Sau dé, bd sung chit dém
Assay/Lysis c6 mit trong kit cAMP-Screen® (mua tir Applied Biosystems) vao cic
giéng & mirc 0,12mL cho mot giéng va G dia trong 30 phit & didu kién cacbon dioxit
5% va nhiét d6 37°C. Po ndng dd ctia cAMP trong cic miu bing ELISA theo hudng
dan & kit. Tinh 50% ndng d6 cé hiéu qua (ECso) ctia hoat tinh chi van SSTR2 & ngudi,
sau khi x4c dinh ty 1& phin trim (%)kim ham san xudt cAMP bing cach kich thich
forskolin d6i v&i timng mau véi ty 1é phan trim 1000nmol/L cua octreotit dugc lay la

100%, bing phén tich hdi quy khong tuyén tinh khi xét dén bién doc 1ap cua nong do

98-



21750

logarit chung cta hop chét thir nghiém va bién phu thugc cta ty 1& phin trim ndng do

tuong Ung.
[Céc két qua)

Hop chét theo sang ché thé hién hoat tinh chil vin SSTR2 manh. Cac hop chét va cac
gia tri EC50 dugc tuong quan nhur sau.

Hop chét dugce tao ra trong vi du 1: 0,03 1nmol/L
Hop chét dugce tao ra trong vi du 2: 0,083nmol/L
Hop chét duoc tao ra trong vi du 2(1): 0,041nmol/L
Hop chét dugc tao ra trong vi du 2(2): 0,013nmol/L
Hop chét dugc tao ra trong vi du 2(3): 0,02 1Inmol/L
Hop chét dugc tao ra trong vi du 2(4): 0,024nmol/LL
Hop chét dugc tao ra trong vi du 2(5): 0,050nmol/L
Hop chét dugc tao ra trong vi du 2(6): 0,47nmol/L
Hop chét dugce tao ra trong vi du 2(7): 0,17nmol/L
Hop chét duoc tao ra trong vi du 3: 0,040nmol/L
Hop chét duoc tao ra trong vi du 3(1): 0,11nmol/L.
Hop chét duoc tao ra trong vi du 3(2): 0,097nmol/L
Hop chit duoc tao ra trong vi du 4: 0,034nmol/L
Hop chét dugce tao ra trong vi du 4(1): 0,038nmol/L
Hop chit duogc tao ra trong vi du 5: 0,047nmol/L
Hop chét dugce tao ra trong vi du 5(1): 0,045nmol/L
Hop chét dugc tao ra trong vi dy 5(2): 0,036nmol/L
Hop chét dugce tao ra trong vi du 5(3): 0,028nmol/L
Hop chét duoc tao ra trong vi du 5(4): 0,02 1nmol/L
Hop chét duoc tao ra trong vi du 5(5): 0,07 Inmol/L

Hop chét duoc tao ra trong vi du 5(6): 0,048nmol/L
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Hop chét dugc tao ra trong vi du 6: 0,027nmol/L
Hop chét duoc tao ra trong vi du 7: 0,34nmol/L
Hop chét dugc tao ra trong vi du 7(1): 0,26nmol/L.

Theo hé théng dénh gid nay, octreotit, vi dy, c6 EC50 béng 0,24nmol/L, hgp chét c6
cong thirc sau (M):

NH

(M)

CHj

cl N CF,COOH

dugc bdc 16 trong cong bd don québc té sb WO 2008/051272 c6 EC50 bing 0,06nmol/L.
Trong khi hop chét dwoc boc 16 trong tai liéu sang ché 3 khéng thé hién bit ky
hoat tinh chu van SSTR2 nao trong hé théng danh gia nay tham chi & ndng d¢ bing
10puM.
Vi du sinh hoc 2:
Panh gia viéc kim ham sy tiét hocmon ting truéng (GH) sit dung chudt
[Quy trinh (A): Dung hop chat thir nghiém 30 phut da c6 sin]
Maéi trudng (nude ct (Otsuka distilled water, Otsuka Pharmaceutical Factory,
Inc.)) hodc hop chét thir nghiém dugc hoa tan trong méi trudng dugc dung theo dudng
miéng cho chudt (chudt duc Crl:CD(SD) IGS 7 tuin tudi (Charles River Laboratories
Japan, Inc.))va sau khi 27 phut, ddng véat dugc dung véi 50mg/kg pentothal natri
(Somnopentyl, Kyoritsu Seiyaku Corporation) nh¢ gy mé & tinh mach dudi. 3 phut sau
khi dung pentothal natri, chuf¢t dugc dung véi tir 0,0lmg/kg hocmon giai phong
hocmon tang trudng (GHRH, Bachem) nho tinh mach dé din dén tiét GH. Pé do néng
do GH trong mau, gom 0,2mL méau thdng qua tinh mach cb & 5 phut sau khi dung
GHRH. Ly tim mau gom dugc ¢ 4°C, 13.000 x g trong 5 phut dé thu duoc plasma. Do
ndng d6 GH trong méau bing cach sit dung ELISA Hocmon ting truong Chudt
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c¢bng/Chudt (Millipore) theo hudng din cua kit. Ty 18 phin trim (%)kim ham sy tiét
GH duoc xac dinh bang cach sir dung ndng d6 GH trong méu thu dugc va phuong trinh
{[ (%) kim ham sy tiét GH] = ([ndng d6 GH trong méu ctia nhém duoc ding véi méi
truong] - [néng d6 GH trong mau ctia nhém duge ding voi hop chét thir nghiém]) /
[ndng d6 GH trong mau ctia nhém duge ding véi méi truomg] x 100}. Trong phuong
trinh, nhém duoc dung védi méi trudng 12 nhdm dong vat duge dung voi mdi trudng va
nhém dugc ding véi hop chét thir nghiém 13 nhom dong vét duge ding véi hop chit
thir nghiém dugc hoa tan trong moi trudng,
[Quy trinh (B): Diing hop chit thir nghiém trude 8 gid]

Méi trudng (nudc cat (Otsuka distilled water, Otsuka Pharmaceutical Factory,
Inc.)) hodc hop chit thir nghiém dugc hoa tan trong mdi trudng dugce ding theo duong
miéng cho chudt (chudt duc Crl:CD(SD) IGS 7 tudn tudi (Charles River Laboratories
Japan, Inc.))va sau 7 gi¢ va 57 phut, dong vat dugc dung véi SO0mg/kg pentothal natri
(Somnopentyl, Kyoritsu Seiyaku Corporation) nh¢ gy mé & tinh mach dudi. 3 phut sau
khi dung pentothal natri, chudt dugec dung véi tr 0,0lmg/kg hocmon gidi phong
hocmon ting truéng (GHRH, Bachem) qua tinh mach lam cho tiét GH. Phin con lai
clia quy trinh 1a giéng nhu trong [Quy trinh (A)] dugc mé ta trén day.
Céc két qua

Hop chét theo sang ché thé hién kha ning kim him manh viéc tiét GH. Cac hop
chit va ty 1& phéan trim kim ham (quy trinh; liéu ding) dugc twong quan nhu sau.
Hop chét duoc tao ra trong vi du 1: 93% (Quy trinh (B); 1mg/kg)
Hop chét dugc tao ra trong vi du 2: 93% (Quy trinh (B); Img/kg)
Hop chét duoc tao ra trong vi du 2(1): 91% (Quy trinh (B); 1mg/kg)
Hop chét duoc tao ra trong vi du 2(2): 93% (Quy trinh (B); 1mg/kg)
Hop chét duoc tao ra trong vi du 2(3): 88% (Quy trinh (B); Img/kg)
Hop chét duoc tao ra trong vi du 2(4): 88% (Quy trinh (B); 1mg/kg)
Hop chét duoc tao ra trong vi du 2(5): 85% (Quy trinh (B); 1mg/kg)
Hop chét duoc tao ra trong vi du 3: 88% (Quy trinh (B); 1mg/kg)

Hop chét duoc tao ra trong vi du 3(1): 86% (Quy trinh (B); 1mg/kg)
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Hop chét dugc tao ra trong vi du 3(2): 84% (Quy trinh (B); 1mg/kg)
Hop chit duoc tao ra trong vi du 4: 84% (Quy trinh (B); 1mg/kg)
Hop chit duoc tao ra trong vi du 4(1): 84% (Quy trinh (B); 1mg/kg)
Hop chét duoc tao ra trong vi du 5: 90% (Quy trinh (B); 1mg/kg)
Hop chit duogc tao ra trong vi du 5(1): 90% (Quy trinh (B); 1mg/kg)
Hop chét duogc tao ra trong vi du 5(2): 90% (Quy trinh (B); 1mg/kg)
Hop chét dugce tao ra trong vi du 5(3): 96% (Quy trinh (B); 1mg/kg)
Hop chét dugc tao ra trong vi du 5(4): 89% (Quy trinh (B); 1mg/kg)
Hop chit dugc tao ra trong vi du 5(5): 85% (Quy trinh (B); 1mg/kg)
Hop chét dugc tao ra trong vi du 5(6): 89% (Quy trinh (B); 1mg/kg)
Hop chit dugce tao ra trong vi du 6: 89% (Quy trinh (B); 1mg/kg)
Hop chit duoc tao ra trong vi du 7: 93% (Quy trinh (B); 10mg/kg)
Hop chét dugce tao ra trong vi du 7(1): 88% (Quy trinh (B); 3mg/kg)

Theo hé théng danh gia nay, octreotit, vi du, thé hién kha ning kim ham tiét GH
14 98% (Quy trinh (A)) & liéu dung 0,003mg/kg (bang cach ding dudi da).

Vi du sinh hoc 3:
Danh gia doc tinh t& bao sir dung té bao gan ngudi dugc nudi ciy
[Quy trinh]

Té bao gan ngudi bam dinh dong lanh dugc rd déng, dugc tao huyén phu trong
mdi truong té bao gan (HCM) dugc mua tir Lonza va duge 0 vao dia 96 giéng dugc phu
colagen. M6i trudmg nudi cdy cia té bao gan dugc nudi cdy qua dém trong may u (5%
cacbon dioxit, 95% khéng khi, 37°C) dugc trao dbi v&i méi trudong chira hop chit thir
nghiém & ndng do bang 0, 12,5, 25, 50, 100, 200 hozc 400 (x 10 mol/L) va nudi cdy
céc t& bao hon nira trong 24 gid. Panh gia doc tinh té bao bing cich do ndng d6 ATP
ndi bao. Cu thé, str dung kit thir nghiém phat quang Promega Celltiter-Glo mua tir
Promega, ria giai cac té bao trong chit @ém thir nghiém cé mit trong kit va do ndng 4o
cta ATP dugc giai phong tir cac té bao theo phat quang din dén tir hoat tinh enzym

luxiferin-luciferaza. Po mirc phat quang trén may doc dia SpectraMax tir Molecular
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Devices. Mirc do doc tinh t& bao ctia hop chit thir nghiém dwogc thé hién boi ndng do

(IC50) ctia hop chit & d6 50% phat quang duoc chin.
Céc két qua

Hop chét theo sang ché ¢6 doc tinh thép trén té bao gan ngudi dugc nudi cdy. Cac hop

chit va cac gia tri IC50 dugc tuong quan nhu sau.
Hop chét dugc tao ra trong vi du 1: 0,019 mmol/L
Hop chét duoc tao ra trong vi du 2: 0,010 mmol/L
Hop chét duoc tao ra trong vi du 2(1): 0,019 mmol/L
Hop chét dugc tao ra trong vi du 2(2): 0,011 mmol/L
Hop chit duoc tao ra trong vi du 2(3): 0,009 mmol/L
Hop chét dugc tao ra trong vi du 2(4): 0,013 mmol/L
Hop chét dugc tao ra trong vi du 2(5): 0,019 mmol/L
Hop chét duogc tao ra trong vi du 3: 0,036 mmol/L
Hop chét dugc tao ra trong vi du 3(1): 0,019 mmol/L
Hop chét dugc tao ra trong vi du 3(2): 0,017 mmol/LL
Hop chét duoc tao ra trong vi du 4: 0,017 mmol/L
Hop chét dugc tao ra trong vi du 4(1): khong thir nghiémed
Hop chét duoc tao ra trong vi du 5: 0,018 mmol/L
Hop chit duoc tao ra trong vi du 5(1): 0,018 mmoVl/L
Hop chét dugc tao ra trong vi du 5(2): 0,022 mmol/L
Hop chit dugc tao ra trong vi du 5(3): 0,010 mmol/L.
Hop chét dugc tao ra trong vi du 5(4): 0,017 mmol/L
Hop chit dugc tao ra trong vi du 5(5): 0,017 mmol/L,
Hop chét duoc tao ra trong vi du 5(6): 0,018 mmol/L
Hop chét dugc tao ra trong vi du 7: 0,074 mmol/L

Hop chét duoc tao ra trong vi du 7(1): 0,034 mmol/L
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Theo hé théng danh gia nay, hop chit c6 cong thuc (M) thé hién IC50 bang
0,013 mmol/L. Trén co s& cac gia tri vé& hoat tinh cht van SSTR2 thu duoc trong vi du
sinh hoc 1 va cac két qua vé doc tinh t& bao thu dugc trong vi du sinh hoc 3, phat hién
ra ring, hop chit theo sang ché c6 su phan ky tét giita hoat tinh va doc tinh,

Vi du sinh hoc 4:
Thir nghiém d¢ 6n dinh microsome & gan nguoi
Quy trinh

B4 sung 0,392ml. chdt dém phosphat (0,1 mol/L, pH 7,4) chira microsome té
bao gan ngudi (1mg/mL, Xenotech) va ddng yéu t6 NADPH (NADP+ 1,3 mmol/L,
BD-Bioscience) vao binh phan tmg duogc gia nhiét &én 37°C trong bé nude, va 1 so bd
trong 5 phiit. B6 sung dung dich axetonitril 50% (0,008 mL) chira 0,05 mmol/L hgp
chit thir nghiém vao d6 dé bit déu phan img enzym (ndng d6 cudi cta hop chit thir
nghiém: 0,001 mmol/L). Ngay sau khi bit ddu phan umg va & 60 phut sau d6, gom
tuong tmg 0,050mL dung dich phan {mg, bd sung ngay vao dung dich axetonitril (0,2
mL) chira chit chuin n6i (45nmol/L, 1-[3-(3,5-dimetylphenyl)-4-quinolinyl]-4-
piperidinamin) dé két thuc phan img enzym.

Tinh ty 18 con lai (%), 1a chi s6 v& d6 6n dinh ciia hop chét thir nghiém, st dung
ty s6 dién tich dinh giita hop chit thir nghiém va chit ndi dugc xac dinh boi
LC/MS/MS (TSQ Quantum Discquay MAX, Thermo) phan tich miu do d6 dugc diéu
ché béi quy trinh trén day tiép theo 1 loc, va phuong trinh: {[ty 1& con lai (%) = [dién
tich dinh cua hop chit thir nghiém trong miu & 60 phiit sau khi bit dau phan tng / dién
tich dinh cua chét chun ndi] / [dién tich dinh ciia hop chét thir nghiém trong miu ngay
sau khi bit diu phan tmg / dién tich dinh ciia chat chuin ndi] x 100}.

Céc két qua

Hop chét theo sang ché 1a dn dinh trong thir nghiém d 6n dinh microsome & gan
ngudi. Hop chét va ty 1& con lai duoc twong quan nhu sau.

Hop chét duoc tao ra trong vi du 1: 94,6 (%)

Hop chét dugc tao ra trong vi du 2: 88,0 (%)

Hop chét duogc tao ra trong vi du 2(1): 100,0 (%)
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Hop chét dugc tao ra trong vi du 2(2): 100,0 (%)

Hop chét dugc tao ra trong vi du 2(3): 96,4 (%)
Hop chét duoc tao ra trong vi du 2(4): 94,0 (%)
Hop chit dugc tao ra trong vi du 2(5): 53,1 (%)
Hop chét dugc tao ra trong vi du 3: 85,2 (%)
Hop chit dugc tao ra trong vi du 3(1): 50,3 (%)
Hop chét duge tao ra trong vi du 3(2): 48,4 (%)
Hop chét duoc tao ra trong vi du 4: 100,0 (%)
Hop chit dugc tao ra trong vi du 4(1): 49,9 (%)
Hop chét duoc tao ra trong vi du 5: 79,7 (%)
Hop chét duoc tao ra trong vi du 5(1): 57,6 (%)
Hop chét duoc tao ra trong vi du 5(2): 80,3 (%)
Hop chét dugc tao ra trong vi du 5(3): 67,7 (%)
Hop chét dugc tao ra trong vi du 5(4): 74,9 (%)
Hop chit dugc tao ra trong vi du 5(5): 88,6 (%)
Hop chét duoc tao ra trong vi du 5(6): 83,9 (%)
Hop chit duoc tao ra trong vi du 6: 89,9 (%)
Hop cht duogc tao ra trong vi du 7: 100,0 (%)

Hop chét duoc tao ra trong vi du 7(1): 92,9 (%)

Theo hé théng danh gi4 nay, hop chét c6 cong thic sau (P):

NH,

HsC
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duoc boc 16 trong vi du 21(1) ciia Pon Quéc té s6 PCT/IP2013/068084 cé ty 1& con lai
13 1,2%.

Vi du bao ché 1:

Cac vién nén chtra Smg 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-

4-piperidinamin

Tron céc thanh phin sau ddy va nén thanh cic vién nén theo cac phuong phap tiéu

chuén dé thu duoc 10.000 vién nén, timg vién chira Smg thanh phan hoat tinh.
1-{3-(3,5-Diclophenyl)-5-[4-(triflomety])phenyl]-4-pyridinyl } -4-piperidinamin: 50 g
Carboxymetylxenluloza canxi (chat gy ra): 20 g
Magie staiat (chét 1am tron): 10 g
Xenluloza vi tinh thé: 920 g
Vi du bao ché 2:
Dung dich tiém chira 20mg 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl}-4-
pyridinyl}-4-piperidinamin

Tron céac thanh phén sau ddy theo phuong phép tiéu chuin, va sau d6 khir trung
cho dung dich theo phuong phap tiéu chuén, dugc chia vao trong dng thuéc tiém & phén
phan udc SmL va lam dong kho theo phuong phép tiéu chudn dé thu duge 10.000 ong
thuéc tiém timg chira 20mg thanh phan hoat tinh.
1-{3-(3,5-Diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin: 200 g
Manitol: 20 g
Nudc cit: S0 L
Kha nédng g dung trong cong nghiép

Hop chét theo sang ché c6 hoat tinh chti vin manh dbi voi thu thé somatostatin,
cu thé ddi véi thu thé somatostatin kiéu phu 2, va do d6 hitu dung lam chét @& phong
hodc diéu trj bénh ddi véi cac bénh khic nhau trong d6 lién quan dén chinh
somatostatin hodc hocmon dugc diéu bién boi somatostatin, cu thé bénh to dau chi va

céc triéu ching da day ruft kem theo tic da day - rudt.
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1. Hop chét ¢6 cong thire chung (I):

RZ\N/Rs
R4 "
(R1)p
‘ N (1)
7 1\ L
_ | ~N X2
s,
N

trong d6 R! 1a (1) nguyén tir halogen, (2) nhém xyano, (3) C1-4 alkyl, (4) C1-4 alkoxy
hoic (5) C3-8 xycloalkyl, trong d6 C1-4 alkyl, C1-4 alkoxy va C3-8 xycloalkyl nay co
thé 14n luot va doc 1ap dugc thé bing tir 1 dén 3 nguyén tir halogen vi/hoic nhém
xyano; p 1a s§ nguyén nim trong khoang tir 0 dén 2; khi p 1a 2, nhiéu R! c6 thé 1a giéng
hoic khac nhau; R? va R? 14n luot va doc lap 1a nguyén tir hydro hodic C1-4 alkyl; R* 1
nguyén tir hydro; hodc R? va R* ciing v&i nguyén tir ma R? va R* chiing gén vao c6 thé
tao thanh di vong no c6 5 dén 8 canh chira nito; L 12 (1) lién két, (2) -CR*=CRB— hoic
(3) -C(=0)-NRP—> (trong d6 trong mdi nhém, mili tén chi ra vi tri lién két vao vong
pyridin); R4, RB va RP 14n lugt va doc 1ap la nguyén tir hydro hoic C1-4 alkyl; X' va
X2 1an luot va ddc 1ap 12 nguyén tir halogen;

muo6i, N-oxit hodc solvat cua nd.

2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc chung (I-1):

R2\ _ R3

N (I—1)
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trong d6 L' 1 (1) -CR*=CRB— hoic (2) -C(=0)-NRP— (trong d6 trong mdi nhém,
miii tén chi ra vi tri lién két vao vong pyridin); va cac ky higu khic cé cling y nghia nhu
duge mb ta theo diém 1,

muoi, N-oxit hodc solvat cua né.

3. Hop chét theo diém 1, trong d6 hop chét nay cé cong thirc chung (I-4):

R R

(I—4)

trong d6 R 1a nguyén tir hydro hodc C1-4 alkyl; va cac ky hiéu khic c¢6 ciing y nghia

nhu dugc mo ta theo diém 1,
muoi, N-oxit hodc solvat cua nd.

4. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir nhém bao gdm cac hop
chét sau:

(1) N-[4-(4-amino-1-piperidinyl)-5-(3-clo-5-flophenyl)-3-pyridinyl}-3-clobenzamit;
(2) 1-{3-(3-clo-5-flopheny!)-5-[(E)-2-(3-clophenyl)vinyl]-4-pyridinyl } -4-
piperidinamin;

(3) 3-{(E)-2-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]vinyl}benzonitril;

(4) (4a8,8aS)-6-{3-(3,5-diclophenyl)-5-[(E)-2-(3-flophenyl)vinyl]-4-
pyridinyl}octahydro-1H-pyrido[3,4-b][1,4]oxazin;

(5) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -4-
piperidinamin;

(6) 3-[(E)-2-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl}vinyl]benzonitril;
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(7) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -N-etyl-
4-piperidinamin;
(8) 3-{(1E)-1-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-
yl}benzonitril;
(9) 3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl }-1-
propen-2-yl]benzonitril;
(10) N-[4-(4-amino- 1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-5-flo-2-
metoxybenzamit;
(11) 1-(4-{5-(3,5-diclophenyl)-4-[(4aS,8aS)-octahydro-6H-pyrido[3,4-b][ 1,4]oxazin-6-
yl]-3-pyridinyl} phenyl)xyclopropancacbonitril;
(12) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl} -4-piperidinamin;
(13) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin;
(14) 1-{3-(3-clo-5-flophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -4-piperidinamin;
(15) 1-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]phenyl} xyclopropancacbonitril;
(16) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl}-4-piperidinamin;
(17) 1-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} phenyl)xyclopropancacbonitril;
(18) 2-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]phenyl}-2-
metylpropannitril;
(19) 2-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl} phenyl)-2-
metylpropannitril;
(20) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-N-etyl-4-
piperidinamin; va
(21) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl}-N-etyl-4-
piperidinamin,

muodi ctiia ching, N-oxit ctia n6 hodc solvat cta chung.
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5. Hop chit theo diém 2, trong d6 hop chit nay dugc chon tir nhém bao gdm céc hop
chét sau:

(1) N-[4-(4-amino-1-piperidinyl)-5-(3-clo-5-flophenyl)-3-pyridinyl]-3-clobenzamit;
(2) 1-{3-(3-clo-5-flophenyl)-5-[(E)-2-(3-clophenyl)vinyl]-4-pyridinyl}-4-
piperidinamin;

(3) 3-{(E)-2-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]vinyl}benzonitril;

(4) (4aS,8aS)-6-{3-(3,5-diclophenyl)-5-[(E)-2-(3-flophenyl)vinyl]-4-
pyridinyl}octahydro-1H-pyrido{3,4-b][1,4]oxazin;

(5) 1-{3-(3,5-diclophenyl)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -4-
piperidinamin;

(6) 3-[(E)-2-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-

pyridinyl} vinyl]benzonitril;

(7) 1-{3-(3,5-diclopheny!)-5-[(1E)-2-(3-flophenyl)-1-propen-1-yl]-4-pyridinyl } -N-etyl-
4-piperidinamin;

(8) 3-{(1E)-1-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-1-propen-2-
yl}benzonitril;

(9) 3-[(1E)-1-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-pyridinyl}-1-
propen-2-yl]benzonitril; va

(10) N-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]-5-flo-2-
metoxybenzamit,

mudi, N-oxit hodc solvat cia né.

6. Hop chit theo diém 3, hop chit nay dugc chon tir nhém bao gém c4c hop chit sau:
(1) 1-{3-(3-clo-5-flophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -4-piperidinamin;
(2) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl}-4-piperidinamin;

(3) 1-{3-(3-clo-5-flophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl} -4-piperidinamin;
(4) 1-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-
pyridinyl]phenyl}xyclopropancacbonitril;
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(5) 1-{3-(3,5-diclophenyl)-5-[4-(diflometoxy)phenyl]-4-pyridinyl } -4-piperidinamin;
(6) 1-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)-1-piperidinyl]-3-
pyridinyl} phenyl)xyclopropancacbonitril;
(7) 2-{4-[4-(4-amino-1-piperidinyl)-5-(3,5-diclophenyl)-3-pyridinyl]phenyl}-2-
metylpropannitril;
(8) 2-(4-{5-(3,5-diclophenyl)-4-[4-(etylamino)- 1 -piperidinyl]-3-pyridinyl} phenyl)-2-
metylpropannitril;
(9) 1-{3-(3,5-diclophenyl)-5-[4-(triflometyl)phenyl]-4-pyridinyl } -N-etyl-4-
piperidinamin; va
(10) 1-{3-(3,5-diclopheny!)-5-[4-(diflometoxy)phenyl]-4-pyridinyl} -N-etyl-4-
piperidinamin,
mudi cta chuing, N-oxit cia n6 hoic solvat cia chung.
7. Dugc phém chura hop chét theo diém 1, mubi, N-oxit hodc solvat cuia n6 va chit
mang dugc dung.
8. Thudc chira hop chit theo diém 1, mudi, N-oxit ho3c solvat ciia né két hop véi it
nhét mot duge chat duge chon tir nhém bao gém pegvisomant, bromocriptin va
cabergolin.
9. Thudc chira hop chét theo diém 1, mudi, N-oxit hodc solvat ciia no két hop véi it
nh4t mdt duge chét dugc chon tir nhém bao gdm: procloperazin, levomepromazin,
risperidon, metoclopramit, domperidon, diphenhydramin, clopheniramin,
dimenhydrinat, prometazin, diprophylin, famotidin, ximetidin, scopolamin, tropisetron,
granisetron, ondansetron, azasetron, ramosetron, indisetron, palonosetron, cisaprit,

mosaprit, dexametason, betametason, prednisolon, olanzapin, quetiapin, perospiron,

metylnaltrexon va morphin.
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