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nay.
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Linh vire ky thuét dwoc dé cap

Séng ché d& cip dén hop chét di vong, va chi tiét hon nita, sang ché dé cap dén hop chét
di vong ¢6 hoat tinh tic ché Raf manh va hitu dung trong phong ngura hodc diéu trj ddi v6i bénh
ung thu, va thudc chia hop chét niy.

Tinh trang k§ thuét ciia sang ché

Nhiéu hoat dong ciia céc t€ bao ung thu nhur phét trién, di cin, xAm nhap va hoat dong
tuong trr duoc gy ra do su truyén tin hiéu trong t bao tir RTK: cc tyrosin kinaza thy thé
(EGFR, HER2 v.v.), chiing duogc kich hoat béi s kich thich ctia cac yéu t phat trién va dot bién,
va tin hiéu hoat héa cia né duoc truyén xubng thong qua protein RAS. Ddi véi con duong
truyén tin hiéu trong t& bao théng qua Ras, con dudng Ras/Raf/MEK/ERK da duoc biét 16, con
dudng niy c6 lién quan chit chd véi viée kiém soét nhidu chire ning % bao khic nhau nhu sur
ting sinh t& bao, sy di chuyén ctia t bao, sy chuyén dang, chéng lai viéc chét theo lap trinh (tr
vong t&bao) va chitc nang ﬂmg fur.

Pé ngan chin con dudng ndy, céc chit e ché thu thé yéu t phét trién, vi du, céc chét tc
ché thy thé yéu td phét trién biéu mb (EGFR) gefinitib (nhéin hiéu: Iressa), va erlotinib (nhan
hiéu: Tarceva), va khang thé tic ché thu thé yéu t5 phét trién biéu mb ngudi typ 2 (HER2)
trastuzumab (nhén hiéu: Herceptin) d& ¢6 trén thi trudng trong nhing ndm gan dy. Cac loai
thubc nay da duge bao cao 13 hitu hiéu trong diéu tri mot s6 loai ung thu trén thuce hanh diéu tri
14m sang, nhu ung thu phéi, ung thu vii va ung thu tuong tir. Ngodi ra, d& chimg minh duge
ring, khang thé Gc ché bevacizumab (nhan hiéu: Avastin) khang lai yéu t5 phat trién ndi mo
mach méu (VEGF) tic ché sy hoat héa ctia VEGER & céc té bao ndi mo tan mach bén trong
khéi u va thé hién hoat tinh chéng khéi u. Céc thude ndy ngin chin hé thong dan truyén tin hiéu

& phia sau khi thé hién hoat tinh tic ché sur phét trién khdi u trong ung thur ddi véi cac té bao dich
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va c4c t& bao ndi md mach méu, thong qua su Gic ché hoat tinh enzym thy thé va te ché sy hoat
héa thu thé.

Mt khéc, con dudng Ras/RafMEK/ERK duoc biét rit 13 14 gy ra cac dot bién tn s
cao & ung thu. Gen Ras duoe béo céo 13 tréi qua dot bién kiéu hoat héa tai codon 12, 13 hoic 61
clia cac khéi ung thur khac nhau, vi dy, khoang 90% trong tong s6 ung thur tuy, khoang 35%
trong ung thu phdi khéng phéi t& bao nhé, khoang 30% trong ung thu gan va tuong ty, va ¢
nhiéu béo c4o vé& méi tuong quan gitta dot bién Ras va sw phét trién khdi u 4c tinh.

Lién quan dn gen Raf, dot bién hoat hoa & vung kinaza B-Raf trong ung thu d& duogc
béo cao. D3 biét rang, dot bién B-Raf, cu thé 13 V60OE, xuét hién ¢ nhidu khéi ung thu khéc
nhau, vi dy, khoang 60% trong tng sb c4c u hic sc t 4c tinh, khqéng 30% trong ung thur tuyén
gidp, khoang 15% trong ung thu két tring va tuong tw. Cu thé, kinaza B-Raf (V600E) 6 hoat
tinh phosphoryl héa MEK gép khoang 13 14n so véi kinaza B-Raf kiéu hoang dai, va hoat tinh
ctia B-Raf ¢6 lién quan chiit ch& dén sur phét trién ciia ung thur 06 dot bién & B-Raf,

Trong cac ung thu ndy, céc tic ché hoat tinh cia thy thé yéu t phat trién nguoc dong va
Ras khong thé ngan chén duoc hé ﬂléng dan ttuyén tin hiéu xudi dong ctia kinaza Raf, ma duoc
hoat héa mét cach lién tuc. Trong truong hop ndy, vi qua trinh ngéin chzin tin hiéu xudi dong (hé
thong dén truyén tin hiéu RafMEK/ERK) khong thé x4y ra, nén ciing khong thé ¢6 duoc hoat
tinh ng#in chin sy phét trién khdi u. Vi dy, u hic sic t biéu hién dot bién B-Raf thn sb cao c6 kha
nang di cin cao va ty 1€ sdng sot sau 5 nim 1 vio khoang 6%, hién tai chura c6 bét ky thude didu
tri hita hen ndo d6i véi loai ung thu nay.

Trong con dudng Ras/Raf/MEK/ERK, kinaza Raf 1a phn ttr xudi dong thuong gip nhét
bi hoat héa bdi dot bién. Hop chét tic ché hoat tinh Raf dugc xem 1 hitu hidu dé lim thudc didu
tri dbi v6i bét ky loai ung thu nao bi gay ra béi sur dot bién ciia thu thé yéu t6 phét trién hodic su

hoat héa qua mutc béi sy kich thich phdi tit, hodc ung thu gy ra béi su dot bién kidu hoat héa
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cua Ras.

Raf 13 mot kinaza serin/treonin, va dugc biét 12 gdm ba dong dang A-Raf, B-Raf va c-
Raf. Raf dugc hoat hda bdi Ras va phosphoryl hoa phan tir xu6i dong MEK. MEK da hoat hoa
phosphoryl héa thém ERK dé truyén tiép tin hiéu xudng. Trong sb ba dong dang, thi kinaza B-
Raf thé hién hoat tinh phosphoryl héa MEK cuc manh & trang thai co ban, hoat tinh nay gép
khoang tir 15 dén 20 1an so véi hoat tinh ciia kinaza A-Raf, c-Raf. Hon nita, dé tréi qua qua trinh
hoat héa, c-Raf ddi héi phéi phosphoryl héa serin thir 338 trong vong hoat héa dé thu duoc hoat
tinh t6i da (tuong tir nhu A-Raf). Tuy nhién, B-Raf dugc biét 13 d& bi hoat héa hon so v6i A-Raf
va c-Raf; vi trinh tu twong tmg luén ludn duge phosphoryl hoa.

Hop chét ma trc ché hoat tinh kinaza B-Raf va kinaza B-Raf dot bién duoc xem 1a ngan
chzin qué trinh ting sinh t€ bao, cu thé 13 trong ung thur ¢6 tién luong xAu. Do do, hop chét nhur
vay Frc’i thanh thudc diéu tri hiéu qua d6i v6i ung thu ma chét v ché hoat tinh enzym thy thé yéu
6 phét trién khong c6 hiéu qua ddi véi loai ung thu nay.

Db véi cc chit tic ché Raf, cac hop chét c6 lién quan dén sorafenib (c4c tai litu sing
ché tir 1 dén 3, tai liéu phi sang ché 1), hop chét benzyliden (tai liéu séng ché 4), céc hop chit
imidazol (c4c tai liéu sang ché tir 5 dn 8), c4c hop chit pyridylfuran (c4c tai liu sang ché tir 9
dén 12), céc hop chit benzazol (cAc i lidu séang ché tir 13 dén 15), cac hop chét thiazolopyridin
(c4e tai liéu sang ché 16 va 17) va hop chét tuong tur 13 d& biét.

Ngoai ra, d6i véi cac thube diéu tri ung thu, cac hop chét benzothiazol duoc mé tA trong
céc tai lidu sang ché tir 18 dén 20.

Tai lidu sang ché 1: W0O2000/42012
Tai liéu sang ché 2: W02000/41698
Tai liéu sang ché 3: W02002/62763

Tai liéu sang ché 4: W099/10325
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Tai lidu sang ché 5: W02002/94808
Tai liéu sang ché 6: W02002/24680
Tai liéu sang ché 7: WO2001/66540
Tai liéu sang ché 8: W02001/66539
Tai liéu sang ché 9: W02003/22838
Tai lidu séng ché 10: WO02003/22837
Tai lidu séng ché 11: WO02003/22836
Tai liéu sang ché 12: W02003/22833
Téi libu séng ché 13: W02003/082272
Tai liéu sang ché 14: W02005/032548
Tai lidu sang ché 15: W02007/030377
Tai liéu sang ché 16: WO2006/071035
Tai liéu sang ché 17: WO2007/058482
Tai liéu sang ché 18: W02002/044156
Tai liéu séng ché 19: WO02003/082272
Tai liéu séng ché 20: W02005/019192
Tai lidu phi sang ché 1: Current Pharmaceutical Design, 2000, 8, 2269-2278
Ban chit k§ thuét ciia sing ché
Cht trc ché Raf thé hién hiéu qua, duoc dong hoc, tinh hoa tan, kha ning tuong tac véi
céc duge phém khéc, d6 an toan (ddc tinh thap) va tinh 6n dinh cao dugc cho 1 thé hién hiéu qua
diéu tri manh. Tuy nhién, hién tai, van con chua phét hién ra chét ndo thoa man dﬁy du cac yéu
cAu néu trén. Do d6, muyc dich ctia sing ché niy 14 d& xuét hop chét thoa mén céc khia canh néu
trén va théa mén day di dudi dang mét duge pham.

Céc thc gia sng ché da tién hanh nghién ciru su rong dé nd luc gidi quyét cac van deu
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néu trén va phat hién ra ring, hop chét ¢6 cong thirc dudi day c6 hoat tinh trc ché Raf manh, do
d6 da hoan thanh sang ché nay.

Do d6, sang che deé xuat cac diém sau.

[1] Hop chét ¢6 cong thirc:
jo
/
R'E .............. f< /;‘3 R
, 4 =
HN— || L
N P MY RS (D

trong d6:
R' 13 metyl hoic xyclopropyl;
X1a-0-;

Y la:

trong d6 vong A 14 vong benzen tlty ¥ ¢6 1 dén 3 nguyén tir halogen;

Z 1anhém c6 cong thuc:
(1) -NHCO-;

(2) NHCO-W"- trong d6 W' 1a—CH,- hosic —CH(CH;),.,
(3) NHCONH-;

hodc

@) coNH-

R’ 1a phenyl ity y 6 1 dén 3 phén tir thé duoc chon tir:

(a) nguyén tir halogen,

(b) Crealkyl tlry y ¢6 1 dén 3 phén tir thé dugc chon tir:
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(i) nguyén tir halogen, va

(i) xyano; va
(¢) C1 alkoxy tlry y ¢6 1 dén 3 phén tir thé duoc chon tir nguyén tir halogen, va
Rla:

nhoém Xyano,
hodc mubi ctia hop chét nay (d6i khi duoc goi tit 13 “hop chét (T)” trong ban md ta niy).

[2] 2—clo-N-[3-({7-xyano—2—[(xyclopropylcarbonyl)mnino]-1,3-bénzoﬂ1iazol—6—yl}oxy)phenyl]—
3+(1xyano-1-metyletyl)benzamit, hosic mubi ciia hop chét nay.

[3] 2-clo-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl }oxy)phenyl]-
3-(1-xyano-1-metyletyl)benzamit.

[4] N-{7-xyano-6-[4-flo-3-({[4~(triflomety])phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-y1}xyclopropancarboxamit, hoic mubi ciia hop chét nay.
[S]N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-yl}xyclopropancarboxamit.

[6] N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl } amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit, hodc mudi ctia hop chét ndy.

[7] N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit.

[8] N-{7-xyano-6-[4-flo-3-({[3~(triflometyl)phenylJaxetyl } amino)phenoxy-1,3-benzothiazol-2-
yl}xyclopropancarboxamit, hogic mudi ctia hop chét nay.

[9] N;‘{7-xyan0-6-[4-ﬂo-3-({[3-(tdﬂometyl)pheny1]axetyl}amino)phenoxy]-1,3-benzoﬂ1iazol—2-

yl}xyclopropancarboxamit.

[10] N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit,
2-clo-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
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yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit,

N-[3-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-y1 } oxy)phenyl]-
3,4-bis(triflometyl)benzamit,
N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)phenyl]-3-
(triflometoxy)benzamit,

N-{7-xyano-6-[3-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-yl}xyclopropancarboxamit,
N-(3-{[2~(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } phenyl)-3-(1-xyano-1-
metyletyl)benzamit,

N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } phenyl)-2-clo-3-(1-xyano-1-
metyletyl)benzamit,

N-(3-{[2~(axetylamino)-7-xyano-1,3-benzothiazol-6-yl|oxy } phenyl)-2-(3-
bromophenyl)-2-metylpropanamit,
N-{7-xyano-6-[3-({[4-(triflometyl)phenyl|carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-yl }axetamit,

N-(3-{ [2-(axetylamino)—7—xyano? 1,3-benzothiazol-6-yl]oxy }phenyl)-4-clo-3-(1-xyano-1-
metyletyl)benzamit,

N-{6-[3-({[2-clo-5(triflometyl)phenyl |carbamoyl } amino)phenoxy|-7-xyano-1,3-
benzothiazol-2-yl }axetamit,

N-{7-xyano-6-[3-({[4-(triflometoxy)phenyl|carbamoyl } amino)phenoxy]-1,3-
benzothiazol-2-yl }axetamit,

N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-yl } axetamit,

N-{6-[3-({[4-clo-3~(triflometyl)phenyl|carbamoyl } amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl } axetamit,

N-[6-(3-{[(4-tert-butylphenyl)carbamoylJamino } phenoxy)-7-xyano- 1,3-benzothiazol-2-
yl]axetamit,

2-clo-N-[4-clo-5-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)-2-flophenyl]-3-(1-xyano-1-metyletyl )benzamit,
N-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)-2-
ﬂophényl] -3-(triflometoxy )benzamit,

N-{6-[2-clo-4-flo-5-({ [4-(triflometyl)phenyl Jcarbamoyl } amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl}xyclopropancarboxamit,
N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl|carbamoyl } amino)phenoxy]-1,3-
benzothiazol-2-yl } xyclopropancarboxamit,
2-clo-N-[5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)-2-
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flophenyl]-3-(1-xyano-1-metyletyl)benzamit,

N-(5-{[2~(axetylamino)-7-xyano- 1,3-benzothiazol-6-yl]oxy }-2-flophenyl)-2-clo-3-(1-
xyano-1-metyletyl)benzamit,

N-(5-{[2-(axetylamino)-7-xyano- 1,3-benzothiazol-6-yl]oxy }-2-flophenyl)-3-(1-xyano-1-
metyletyl)benzamit,

- N-(3-{[2-(axetylamino)-7-xyano- 1,3-benzothiazol-6-ylJoxy } phenyl)-2-[3-
(triflometyl)phenyl]axetamit, :
N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit,

N-{7-xyano-6-[4-flo-3-({[3-(triflometyl)phenyl]axetyl } amino)phenoxy]-1,3-
benzothiazol-2-yl } xyclopropancarboxamit,

hodc mubi ctia no.
[11]N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit,
2-clo-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit,

N-[3-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)phenyl]-
3,4-bis(triflometyl)benzamit, ‘
N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)phenyl]-3-
(triflometoxy)benzamit,
N-{7-xyano-6-[3-({[4-(triflometyl)phenyl|carbamoyl } amino)phenoxy]-1,3-
benzothiazol-2-yl } xyclopropancarboxamit,

N-(3-{[2-(axetylamino)-7-xyano- 1,3-benzothiazol-6-yl]oxy } phenyl)-3-(1-xyano-1-
metyletyl)benzamit,

N-(3-{[2-(axetylamino)-7-xyano- 1,3-benzothiazol-6-yl]oxy } phenyl)-2-clo-3-(1-xyano-1-
metyletyl)benzamit,

N-(3-{[2-(axetylamino)-7-xyano- 1,3-benzothiazol-6-yl|oxy } phenyl)-2-(3-
bromophenyl)-2-metylpropanamit,
N-{7-xyano-6-[3-({[4-(triflometyl)phenyl]carbamoyl } amino)phenoxy]-1,3-
benzothiazol-2-yl }axetamit,

N-(3-{[2~(axetylamino)-7-xyano- 1,3-benzothiazol-6-ylJoxy } phenyl)-4-clo-3-(1-xyano-1-
metyletyl)benzamit,
N-{6-[3-({[2-clo-5(triflometyl)phenyl]carbamoyl } amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl }axetamit,

N-{7-xyano-6-[3-({[4-(triflometoxy)phenyl]carbamoyl } amino)phenoxy]-1,3-
benzothiazol-2-yl }axetamit,
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N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]carbamoyl } amino)phenoxy]-1,3-
benzothiazol-2-yl } axetamit,

N-{6-[3-({[4-clo-3-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl }axetamit,

N-[6-(3-{[(4-tert-butylphenyl)carbamoyl]amino } phenoxy)-7-xyano-1,3-benzothiazol-2-
yl]axetamit,
2-clo-N-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)-2-flophenyl]-3-(1-xyano-1-metyletyl)benzamit,
N-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]- 1,3-benzothiazol-6-yl} oxy)-2-
flophenyl]-3-(triflometoxy)benzamit,
N-{6-[2-clo-4-flo-5-({[4(triflometyl)phenyl]carbamoyl } amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl } xyclopropancarboxamit,
N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-y1} xyclopropancarboxamit,
2-clo-N-[5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)-2-
flophenyl]-3-(1-xyano-1-metyletyl)benzamit,
N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } -2-ﬂopheny1)—2-clo—3 -(1-
xyano-1-metylethyl)benzamit,
N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yl]oxy }-2-flophenyl)-3-(1-xyano-1-
metyletyl)benzamit,

N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } phenyl)-2-[3-
(triflometyl)phenylJaxetamit,

N-{7-xyano-6-[3-({[3-(triflometyl)phenylJaxetyl }amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit, hodc :

N—{7-Xyano-6-[4-ﬂo-3 -({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-
benzothiazol-2-yl} xyclopropancarboxamit.

[12] N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yl]Joxy } phenyl)-2-(3-
bromophenyl)-2-metylpropanamit, hodc mudi cta no.

[13] N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } phenyl)-2-(3-
bromophenyl)-2-metylpropanamit.

[14] N-{6-[3-({[4-clo-3-(triflometyl)phenyl]carbamoyl }amino)phenoxy-7-xyano-1,3-
benzothiazol-2-yl }axetamit, hodc mudi ctia no.

[15] N-{6-[3-({[4-clo-3-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl } axetamit.

[16] N-[6-(3-{[(4-tert-butylphenyl)carbamoyl]amino } phenoxy)-7-xyano-1,3-
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benzothiazol-2-yl]axetamit, hodc mudi ctia né.

[17] N-[6-(3-{[(4-tert-butylphenyl)carbamoyl]amino } phenoxy)-7-xyano-1,3-
benzothiazol-2-yl]axetamit.

[18] Thubc bao gbm hop chét theo muc [1] néu trén.

[19] Thubc theo muc [18] néu trén, 13 chét tic ché Raf.

[20] Thudc theo muc [18] néu trén, 14 thudc phong ngira hogic diéu trj bénh ung thu.

[21] Hop chét theo muc [1] néu trén dé tic ché Raf.

[22] Hop chét theo muc [1] néu trén dé phong ngtra hozic diéu tri bénh ung thur.

[23] Hop chét theo muc [1] néu trén ding ¢ sén xut cht tic ché Raf.

[24] Hop chét theo muc [1] néu trén dimng dé san xuit thube phong ngira hodic diéu trj bénh ung
thur.

Hiéu qua ctia séng ché

Hop chét theo sang ché c6 hoat tinh trc ché Raf manh (cu thé 13 hoat tinh tic ché B-Raf)
va ¢6 thé tao ra thude hitu dung trong 14m sing dé phong ngira hoiic diéu tri bénh ung thu, chat
tic ché su phat trién ctia ung thu va thude ngén chan sy di cén ctia ung thu.

M6 ta chi tiét sang ché

Trong ban mo ta ndy, “nguyén tir halogen” 1a nguyén tr flo, nguyén tir clo, nguyén tir
brom hodc nguyén tir i6t.

Trong ban mb ta ndy, “nhém C. alkyl” bao gdm, vi du, metyl, etyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl, hexyl, isohexyl,
1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl, 2-etylbutyl va nhém tuong tur.

Trong ban mé ta ndy, “nhém Cpy alkenyl” bao gdm, vi du, etenyl, 1-propenyl, 2-
propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-metyl-2-butenyl, 1-pentenyl, 2-
pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl, 3-hexenyl, 5-hexenyl va nhém

tuong tu.
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Trong bdn md tA ndy, “nhém Cy alkynyl” bao gom, vi dy, etynyl, 1-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1,1-dimetylprop-
2-yn-1-yl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl va nhém tuong tur. |

Trong ban mé ta ndy, “nhém Cy alkoxy” bao gdm, vi du, metoxy, etoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentoxy, isopentoxy, hexoxy va nhém
turong t.

Trong ban mé ta ndy, “nhém C,. alkoxy-carbonyl” bao gbm, vi du, metoxycarbonyl,
etoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-
butoxycarbonyl va nhém tong tur.

Trong ban mo ta nay, “nhém mono C,4 alkylamino” bao gém, vi dy, metylamino,
etylamino, propylamino, isopropylamino, butylamino, isobutylamino, tert-butylamino va nhém
fuong tu.

Trong bén mo ta nady, “nhém di C,4 alkylamino” bao gém, vi dy, dimetylamino,
dietylamino, ~dipropylamino, diisopropylamino, dibutylamino, diisobutylamino, di-tert-
butylamino va nhém tuong tur.

Trong ban mb ta ndy, “nhém Cs.g xycloalkyl” bao gdm, vi du, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl va nhom tuong tu.

Trong ban mé tA ndy, “nhém Csg xycloalkeny!” bao gdm, vi du, xyclopropenyl (vi du, 2-
xyclopropen-1-yl), xyclobutenyl (vi dy, 2-xyclobuten-1-y1), xyclopentenyl (vi dy, 2-xyclopenten-
1-yl, 3-xyclopenten-1-yl), xyclohexenyl (vi du, 2-xyclohexen-1-yl, 3-xyclohexen-1-yl) va nhém
tuong tu.

Trong ban mo t ndy, “nhém Ce.q aryl” bao gbm, vi du, phenyl, 1-naphtyl, 2-naphtyl va
nhém tuong tur.

Trong ban md ta ndy, “nhém dj vong” bao gdm nhém di vong thom va nhém di vong

-12-



25910

khong thom.

Trong ban mé ta ndy, “nhém di vong thom” bao gdm nhém di vong thom mot vong va
nhom di vong thom ngung tu.

Vi du v& “nhém di vong thom mét vong” bao gdm nhém di vong thom mét vong 6 tir
5 dn 7 canh (t6t hon 13 5 hoc 6 canh) chira, 1am nguyén tr cAu tao vong ngoai nguyén tir
cachon, tir 1 dén 4 nguyén tir khac loai duoc lua chon tir nguyén tir oxy, nguyén tit luu huynh
(tty y duge oxy hoa) va nguyén tir nito (tty y duge oxy hoa), nhu furyl (vi du, 2-furyl, 3-furyl),
thienyl (vi duy, 2-thienyl, 3-thienyl), pyridyl (vi du, 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl
(vi dy, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl), pyridazinyl (vi du, 3-pyridazinyl, 4-
pyridazinyl), pyrazinyl (vi dy, 2-pyrazinyl), pyrolyl (vi dy, 1-pyrolyl, 2-pyrolyl, 3-pyrolyl),
imidazolyl (vi dy, 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, S-imidazolyl), pyrazolyl (vi du, 1-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl), thiazolyl (vi dy, 2-thiazolyl, 4-thiazolyl, S-thiazolyl),
isothiazolyl (vi du, 3-isothiazolyl, 4-isothiazolyl, S-isothiazolyl), oxazolyl (vi du, 2-oxazolyl, 4-
oxazolyl, 5-oxazolyl), isoxazolyl (vi dy, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), oxadiazolyl (vi
du, 1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl), thiadiazolyl (vi du, 1,3,4-thiadiazol-2-yl), triazolyl
(vi dy, 1,24-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,3-triazol-4-yl),
tetrazolyl (vi dy, tetrazol-1-yl, tetrazol-5-yl), triazinyl (vi dy, 1,2,4-triazin-1-yl, 1,2,4-triazin-3-y1)
vanhom tuong tir.

Vi du vé “nhém di vong thom ngung i bao gdm nhém di vong thom ngung tu cd tir 8
dén 12 canh, cu thé 13 nhém trong d6 nhém di vong thom mot vong ¢6 tir 5 dén 7 canh néu trén
va Cg.1o aryl duge ngung tu; va nhom trong d6 cac nhém di vong thom mét vong b tir 5 dén7
canh dugc ngung tu, nhu quinolyl (vi dy, 2-quinolyl, 3-quinolyl, 4-quinolyl, 6-quinolyl),
isoquinolyl (vi du, 3-isoquinolyl), quinazolyl (vi du, 2-quinazolyl, 4-quinazolyl), quinoxalyl (vi

du, 2-quinoxalyl, 6-quinoxalyl), benzofiranyl (vi dy, 2-benzofuranyl, 3-benzofuranyl),
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benzothienyl (vi du, 2-benzothienyl, 3-benzothienyl), benzoxazolyl (vi du, 2-benzoxazolyl),
benzisoxazolyl (vi du, 7-benzisoxazolyl), benzothiazolyl (vi du, 2-benzothiazolyl),
benzimidazolyl (vi dy, benzimidazol-1-yl, benzimidazol-2-yl, benzimidazol-5-y1), benzotriazolyl
(vi dy, 1H-1,2,3-benzotriazol-5-yl), indolyl (vi dy, indol-1-yl, indol-2-yl, indol-3-yl, indol-5-yI),
indazolyl (vi dy, 1H-indazol-3-yl), pyrolopyrazinyl (vi du, IH-pyrolo[2,3-b]pyrazin-2-yl, 1H-
pyrolo[2,3-b]pyrazin-6-yl), imidazopyridinyl (vi du, 1H-imidazo[4,5-b]pyridin-2-yl, 1H-
imidazo[4,5-c]pyridin-2-yl, 2H-imidazo[ 1,2-aJpyridin-3-yl), thienopyridinyl (vi du, thieno[2,3-
b]pyridin-3-yl), imidazopyrazinyl (vi du, 1H-imidazo[4,5-b]pyrazin-2-yl), pyrazolopyridinyl (vi
du, 1H-pyrazolo[4,3-c]pyridin-3-yI), pyrazolothienyl (vi dy, 2H-pyrazolo[3,4-b]thiophen-2-yI),
pyrazolotriazinyl (vi du, pyrazolo[5,1-c][1,2.4]triazin-3-yl) va nhom tuong tur.

Trong ban md t4 ndy, “nhém dj vong khéng thom” bao gdm nhom di vong khong thom
mdt vong va nhém di vong khong thom ngung tu.

Vi du vé “nhém di vong khong thom mét vong” bao gdm nhém di vong khong thom
mot vong 6 tir 3 dén 8 canh (t5t hon 13 5 hoic 6 canh) chira, lam nguyén tir cAu tao vong ngoai
nguyén tit cacbon, tir 1 dén 4 nguyén tir khéc loai dugc lua chon tir nguyén tr oxy, nguyén tir luu
huynh (ttry y duoc oxy héa) va nguyén tir nito, nhur azetidinyl (vi dy, 1-azetidinyl, 2-azetidinyl),
pyrolidinyl (vi du, 1-pyrolidinyl, 2-pyrolidiny), piperidinyl (vi dy, piperidino, 2-piperidinyl, 3-
piperidinyl, 4-piperidinyl), morpholinyl (vi du, morpholino), thiomorpholinyl (vi du,
thiomorpholino), piperazinyl (vi du, 1-piperazinyl, 2-piperazinyl, 3-piperaziny1), oxazolidinyl (vi
du, oxazolidin-2-y), thiazolidinyl (vi du, thiazolidin-2-y1), dihydrothiopyranyl (vi du,
dihydrothiopyran-3-yl, dihydrothiopyran-4-y1), imidazolidinyl (vi dy, imidazolidin-2-y1,
imidazolidin-3-yl), oxazolinyl (vi dy, oxazolin-2-yl), thiazolinyl (vi du, thiazolin-2-yI),
imidazolinyl (vi dy, imidazolin-2-y1, imidazolin-3-yl), dioxolyl (vi dy, 1,3-dioxol-4-yI),

dioxolanyl (vi dy, 1,3-dioxolan-4-y1), dihydrooxadiazolyl (vi du, 4,5-dihydro-1,2,4-oxadiazol-3-
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yl), pyranyl (vi dy, 2-pyranyl, 4-pyranyl), tetrahydropyranyl (vi dy, 2-tetrahydropyranyl, 3-
tetrahydropyranyl, 4-tetrahydropyranyl), thiopyranyl (vi du, 4-thiopyranyl),
tetrahydrothiopyranyl (vi dy, 2-tetrahydrothiopyranyl, 3-tetrahydrothiopyranyl, 4-
tetrahydrothiopyranyl), 1-oxidotetrahydrothiopyranyl (vi du, 1-oxidotetrahydrothiopyran-4-yl),
1,1-dioxidotetrahydrothiopyranyl (vi dy, 1,1-dioxidotetrahydrothiopyran-4-yI), tetrahydrofuryl
(vi du, tetrahydrofuran-3-yl, tetrahydrofuran-2-y1), pyrazolidinyl (vi dy, pyrazolidin-1-yl,
pyrazolidin-3-yl), pyrazolinyl (vi du, pyrazolin-1-yl), tetrahydropyrimidinyl (vi dy,
tetrahydropyrimidin-1-y1), dihydrotriazolyl (vi dy, 2,3-dihydro-1H-1,2,3-triazol-1-y),
tetrahydrotriazolyl (vi dy, 2,3,4,5-tetrahydro-1H-1,2,3-triazol-1-y1), azepanyl (vi du, 1-azepanyl,
2-azepanyl, 3-azepanyl, 4-azepanyl), dihydropyridyl (vi du, dihydropyridin—l-yl, dihydropyridin-
2-yl, dihydropyridin-3-yl, dihydropyridin-4-yl), tetrahydropyridyl (vi d, tetrahydropyridin-1-yl,
tetrahydropyridin-2-yl, tetrahydropyridin-3-y], tetrahydropyridin-4-yl) va nhém tuong tu.

Vi du v& “nhém di vong khong thom ngung t”* bao gdm nhém dj vong khong thom
ngung tu c6 tir 8 dén 12 canh, cu thé 13 nhém trong d6 nhém dj vong khong thom mdt vong ¢6
tir 3 dén 8 canh néu trén va Cq.1 aryl duge ngung tu; nhom trong d6 cac nhém di vong khong
thom mot vong c6 tir 3 dén 8 canh néu trén duge ngung ty; nhém trong d6 nhém di vong khéng
fhom mét vong ¢ tir 3 dén 8 canh néu trén va nhém dj vong thom mot vong ¢6 tir 5 dén 7 canh
néu trén duge ngung tu; nhém thu duge bang céch bio hoa mot phén cac nhém nay, nhu
dihydroindolyl (vi du, 2,3-dihydro-1H-indol-1-y1), dihydroisoindolyl (vi du, 1,3-dihydro-2H-
isoindol-2-y1), dihydrobenzofuranyl (vi dy, 2,3-dihydro-1-benzofuran-5-yl),
tetrahydrobenzofuranyl (vi dy, 4,5,6,7-tetrahydro-1-benzofuran-3-yl), dihydrobenzodioxinyl (vi
du, 2,3-dihydro-1,4-benzodioxinyl), dihydrobenzodioxepinyl (vi du, 3,4-dihydro-2H-1,5-
benzodioxepinyl), chromenyl (vi dy, 4H-chromen-2-y1, 2H-chromen-3-yI), dihydrochromenyl

(vi du, 3,4-dihydro-2H-chromen-2-y1), dihydroquinolinyl (vi du, 1,2-dihydroquinolin-4-yl),
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tetrahydroquinolinyl (vi dy, 1,2,3,4-tetrahydroquinolin-4-y1), dihydroisoquinolinyl (vi du, 1,2-
dihydroisoquinolin4-y1), tetrahydroisoquinolinyl (vi du, 1,2,3,4-tetrahydroisoquinolin-4-yl),
dihydrophthalazinyl (vi dy, 1,4-dihydrophthalazin-4-yl) va nhom tuong tur.

Trong ban m6 ta nay, “nhém C, 4 alkylen” bao g@)m, vi dy, -CH,-, (CH,),~, (CHy)s-, -
(CHy)s-, (CHy)s~, (CHy)e-, -CH(CHs)-, -C(CHa),-, -CH(C,Hs)-, -CH(CG3Hy)-, -CH(CH(CH; ),
-(CH(CH3)),-, -CH,-CH(CH3)-, -CH(CH3)-CH,-, -CH,-CH,-C(CHzs),-, -C(CH;),-CH,-CHy-, -
CH,-CH,-CH,-C(CH;),-, -C(CH;),-CH,-CH,-CH,- va nhém tuong tu.

'nghmn@ﬁm@ﬁﬂmm(@mkﬁwﬂfhmg%yWd@{}FCHg{E&CH#}L
, -CH=CH-CH,-, -C(CH;),-CH=CH-, -CH=CH-C(CHs),~, -CH,-CH=CH-CH,-, -CH,-CH,>-
CH=CH-, -CH=CH-CH,-CH,-, -CH=CH-CH=CH-, -CH=CH-CH,-CH,-CH,-, -CH-CH,-
CH,-CH=CH- va nhém tuong tu.

Trong ban mé ta ndy, “nhém C, alkynylen” bao gdm, vi du, -C=C-, -CH,-C=C-, -C=C-
CH,-, -C(CH3),-C=C-, -C=C-C(CHjs),~, -CH,-C=C-CH,~, -CH-CH,-C=C-, -C=C-CHy-CHy, -
C=C-C=C-, -C=C-CHy-CH,-CHy~, -CH,-CH,-CH,-C=C- va nhém tuong ti.

Trong ban md 3 ndy, “nhém Css xycloalkylen” bao gdm, vi du, xyclopropylen,
xyclobutylen (vi du, 12-xyclobutylen, 13-xyclobutylen), xyclopentylen (vi du, 1,2-
xyclopentylen, 1,3-xyclopentylen), xyclohexylen (vi du, 1,2-xyclohexylen, 1,3-xyclohexylen,
1.4-xyclohexylen) va nhom tuong tu.

MB3i mét phén tir thé ciia cong thire (I) duogc giai thich trong phan dudi day.

Trong cdng thire (I), R! 3 nhém Cy alkyl ity ¥ ¢ (c4c) phén tir thé, nhom Csg
xycloalkyl tity ¥ ¢6 (cac) phan tir thé, hodc nhém di vong ity ¥ ¢6 (c4c) phén tir thé,

“Nhém Cy alkyl” ciia “nhém Cyg alkyl iy y 6 (cac) phén tir thé” ciia R ity y 6 tix 1
dén 5 (ot hon c6 tir 1 dén 3) phén tir thé tai céc vi tri c6 thé thé dugc. Vi du vé phan tir thé bao

gdm céc phan tir thé duoc Iua chon tir nhém phan i thé A sau. Khi nhiéu phan tir thé c6 mt,
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céc phén tir thé riéng biét c6 thé 12 gidng nhau hofic khac nhau.
Nhém phén tir thé A:
(1) nguyén tr halogen;
(2) xyano;
(3) nitro;
(4) hydroxy;
(5) Css xycloalkyl tiry y c6 tir 1 dén 3 phén tir thé dugc lua chon tir:
(a) nguyén tir halogen, va
(b) xyano;
(6) Cg1oaryl tiry ¥ c6 tix 1 dén 3 phén tir thé duge Iya chon tir:
(a) nguyén tir halogen, va
(b) xyano;
(7) C16 alkoxy tiry y ¢ tir 1 dén 4 phéan tir thé duge Iya chon tir:
(a) nguyén tirhalogen,
(b) xyano,
(©) C3g xycloalkyl tity y ¢6 tir 1 dén 3 nguyén tir halogen,
(d) Cys xycloalkenyl tity y c6 tir 1 dén 3 nguyén tir halogen, va
(e) Ceroaryl ity y co tir 1 dén 3 nguyén tir halogen;
(8) Cy alkenyloxy tlly ¥ ¢6 tir 1 dén 3 nguyén tir halogen (vi dy, etenyloxy, propenyloxy,
butenyloxy, pentenyloxy, hexenyloxy);
(9) Cys alkynyloxy tity ¥ c6 tir 1 dén 3 nguyén tir halogen (vi dy, etynyloxy, propynyloxy,
butynyloxy, pentynyloxy, hexynyloxy);
(10) Csg xycloalkyloxy tty y co tir 1 dn 3 nguyén tir halogen (vi dy, xyclopropyloxy,

xyclobutyloxy, xyclopentyloxy, Xyclohexyloxy);
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(11) Gy xycloalkenyloxy tiry y ¢6 tur 1 dén 3 nguyén tir halogen (vi dy, xyclopropenyloxy,
xyclobutenyloxy, xyclopentenyloxy, xyclohexenyloxy);

(12) Cg.10 aryloxy tlly y ¢6 tir 1 dén 3 nguyén tir halogen (vi dy, phenyloxy, 1-naphtyloxy, 2-
naphtyloxy); | |

(13) C1 alkylaminosulfonyl (vi du, metylaminosulfonyl, etylaminosulfonyl,
propylaminosulfonyl);

(14) di C,.¢ alkylaminosulfonyl (vi dy, dimetylaminosulfonyl, dietylaminosulfonyl,
dipropylaminosulfonyl);

(15) carbamoyl;

(16) C, alkylamino-carbonyl (vi dy, metylaminocarbonyl, etylaminocarbonyl,
propylaminocarbonyl);

(17) di C,6 alkylamino-carbonyl (vi dy, dimetylaminocarbonyl, dietylaminocarbonyl,
dipropylaminocarbonyl);

(18) formyl;

(19) Cy alkyl-carbonyl (vi dy, axetyl, etylcarbonyl, propylcarbonyl, isopropylcarbonyl);
(20) C, alkenyl-carbonyl (vi du, etenylcarbonyl, propenylcarbonyl, butenylcarbonyl,
pentenylcarbonyl, hexenylcarbonyl);

(21) Cy alkynyl-carbonyl (vi dy, etynylcarbonyl, propynylcarbonyl, butynylcarbonyl,
pentynylcarbonyl, hexynylcarbonyl);

(22) C3 5 xycloalkyl-carbonyl (vi dy, xyclopropylcarbonyl, xyclobutylcarbonyl,
xyclopentylcarbonyl, xyclohexylcarbonyl);

(23) Csg xycloalkenyl-carbonyl (vi dy, xyclopropenylcarbonyl, xyclobutenylcarbonyl,
xyclopentenylcarbonyl, xyclohexenylcarbonyl);

(24) Cg.10 aryl-carbonyl (vi dy, benzoyl, 1-naphtylcarbonyl, 2-naphtylcarbonyl);
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(25) C3¢ xycloalkyl-C . alkyl-carbonyl (vi dy, xyclopropylmetylcarbonyl,
xyclopropyletylcarbonyl, xyclobutylmetylcarbonyl, xyclopentylmetylcarbonyl,
xyclohexylmetylcarbonyl, xyclohexyletylcarbonyl);

(26) Cs ¢ xycloalkenyl-Cy ¢ alkyl-carbonyl (vi du, xyclopentenylmetylcarbonyl,
xyclohexenylmetylcarbonyl, xyclohexenyletylcarbonyl, xyclohexenylpropylcarbonyl);

(27) Ce.1 aryl-C, alkyl-carbonyl (vi dy, benzylcarbonyl, phenyletylcarbonyl);

(28) heteroxyclylcarbonyl thom mét vong c6 5 hodc 6 canh (vi dy, furylcarbonyl,
thienylcarbonyl, pyrolylcarbonyl, oxazolylcarbonyl, isooxazolylcarbonyl, thiazolylcarbonyl,
isothiazolylcarbonyl, imidazolylcarbonyl, pyridylcarbonyl, pyrazolylcarbonyl);

(29) heteroxyclylcarbonyl thom ngung tu c6 tir 8 dén 12 canh (vi dy, benzofurylcarbonyl,
isobenzofurylcarbonyl,  benzothienylcarbonyl, isobenzothienylcarbonyl, — indolylcarbonyl,
isoindolylcarbonyl, indazolylcarbonyl, benzimidazolylcarbonyl, benzoxazolylcarbonyl);

(30) heteroxyclylcarbonyl khéng thom mét vong c6 tir 3 dén 8 canh (vi dy, oxiranylcarbonyl,
azetidinylcarbonyl, oxetanylcarbonyl, thietanylcarbonyl, pyrolidinylcarbonyl,
tetrahydrofurylcarbonyl, thioranylcarbonyl, piperidinylcarbonyl);

(31) Cy alkylsulfonyl (vi du, metylsulfonyl, etylsulfonyl);

(32) C, alkenylsulfonyl (vi du, etenylsulfonyl, propenylsulfonyl);

(33) C,¢ alkynylsulfonyl (vi du, etynylsulfonyl, propynylsu]fonyl);

(34) C3 xycloalkylsulfonyl (vi du, xyclopropylsulfonyl, xyclobutylsulfonyl);

(35) Cs g xycloalkenylsulfonyl (vi dy, xyclopropenylsulfonyl, xyclobutenylsulfonyl);

(36) Ce.10 arylsulfonyl (vi du, phenylsulfonyl);

(37) Cs¢ xycloalkyl-Cy6 alkylsulfonyl (vi du, xyclopropylmetylsulfonyl);

(38) Cs 5 xycloalkenyl-C, ¢ alkylsulfonyl (vi dy, xyclopentenylmetylsulfonyl);

(39) Cg.10 aryl-Cy ¢ alkylsulfonyl (vi du, benzylsulfonyl);
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(40) heteroxyclylsulfonyl thom mdt vong ¢6 5 hodc 6 canh (vi dy, furylsulfonyl, thienylsulfonyl,
pyridylsulfonyl);

41) heterbxyclylsulfonyl thom ngung tu co tir 8 dn 12 canh (vi dy, benzofurylsulfonyl,
isobenzofurylsulfonyl);

(42) heteroxyclylsulfonyl khéng thom mét vong ¢6 tir 3 dén 8 canh (Vi du, oxiranylsulfonyl,
azetidinylsulfonyl);

(43) amino;

(44) mono C,4 alkylamino;

(45) di C, alkylamino;

(46) mono(C.6 alkyl-carbonyl)amino tity y c6 tir 1 dén 3 nguyén tir halogen (vi dy, axetylamino,
etylcarbonylamino, propylcarbonylamino, tert-butylcarbonylamino);

(47) mono(Cs g xycloalkyl-carbonyl)amino (vi du, xyclopropylcarbonylamino,
xyclobutylcarbonylamino, xyclopentylcarbonylamino, xyclohexylcarbonylamino);

(48) mono(Cgo aryl-carbonyl)amino tly y co tir 1 dn 3 nguyén tr halogen (vi du,
benzoylamino);

(49) mono(heteroxyclylcarbonyl thom mét vong ¢6 5 hogic 6 canh)amino (vidy,
furylcarbonylamino, thienylcarbonylamino, pyrolylcarbonylamino, oxazolylcarbonylamino,
isooxazolylcarbonylamino, thiazolylcarbonylamino, isothiazolylcarbonylamino,
imidazolylcarbonylamino, pyridylcarbonylamino, pyrazolylcarbonylamino);

(50) mono(heteroxyclylcarbonyl thom ngung tu 6 tir 8 dén 12 canh)amino (vi dy,
benzofurylcarbonylamino, isobenzofurylcarbonylamino, benzothienylcarbonylamino,
isobenzothienylcarbonylamino);

(51) mono(heteroxyclyl-carbonyl khong thom mét vong co tir 3 dén 8 canh)amino (vi dy,

oxiranylcarbonylamino, azetidinylcarbonylamino, oxetanylcarbonylamino);
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(52) thiol;

(53) Cy alkylsulfanyl (vi du, metylsulfanyl, etylsulfanyl);

(54) C,4 alkenylsulfanyl (vi du, etenylsulfanyl, propenylsulfanyl);

(55) Cas alkynylsulfanyl (vi dy, etynylsulfanyl, propynylsulfanyl);

(56) Cs.5 xycloalkylsulfanyl (vi dy, xyclopropylsulfanyl, xyclobutylsulfanyl);

(57) Csg xycloalkenylsulfanyl (vi du, xyclopropenylsulfanyl, xyclobutenylsulfanyl);

(58) Cg.19 arylsulfanyl (vi du, phenylsulfanyl);

(59) Cs¢ xycloalkyl-C, 4 alkylsulfanyl (vi dy, xyclopropylmetylsulfanyl);

(60) Csg xycloalkenyl-C,. alkylsulfanyl (vi du, xyclopentenylmetylsulfanyl);

(61) nhém di vong thom mét vong ¢6 5 hodc 6 canh (vi dy, furyl, thienyl, pyrolyl, oxazolyl,
Bdﬁuobiﬂﬁwmmﬂjﬂﬁhkaobihhkkanbi;»ﬁdprymmdyD;

(62) nhém di vong thom ngung tu ¢6 tir 8 dén 12 canh (vi dy, benzofuryl, isobenzofiryl,
benzothienyl, isobenzothienyl, indolyl, isoindolyl, indazolyl, benzimidazolyl, benzoxazolyl);
(63) nhém di vong khdng thom mdt vong ¢6 tir 3 &518<xmh(Vidu,othnd,a&ﬁdhgi
oxetanyl, thietanyl, pyrolidinyl, tetrahydrofuryl, thioranyl, piperidinyl, piperazinyl) tity y c6 tir 1
dén 3 Cygalkyl;

(64) heteroxyclyloxy thom mdt vong c6 5 hodc 6 canh (vi dy, furyloxy, thienyloxy, pyrolyloxy,
oxazolyloxy, isooxazolyloxy, thiazolyloxy, isothiazolyloxy, imidazolyloxy, pyridyloxy,
pyrazolyloxy);

(65) heteroxyclyloxy thom ngung ty c6 tir 8 dén 12 canh (vi du, benzofuryloxy,
isobenzofuryloxy, benzothienyloxy, isobenzothienyloxy, indolyloxy, isoindolyloxy,
indazolyloxy, benzimidazolyloxy, benzoxazolyloxy);

(66) heteroxyclyloxy khong thom mdt vong c6 tir 3 dén 8 canh (vi dy, oxiranyloxy,

azetidinyloxy, oxetanyloxy, thietanyloxy, pyrolidinyloxy, tetrahydrofuryloxy, thioranyloxy,

-21-



25910
piperidinyloxy);
(67) Cy. alkylsulfinyl (vi du, metylsulfinyl, etylsulfinyl);
(68) C,. alkenylsulfinyl (vi dy, etenylsulfinyl, propenylsulfinyl);
(69) Cyps alkynylsulfinyl (vi dy, etynylsulfinyl, propynylsulfinyl);
(70) Cs ¢ xycloalkylsulfinyl (vi dy, xyclopropylsulfinyl, xyclobutylsulfinyl);
(71) C3 g xycloalkenylsulfinyl (vi du, xyclopropenylsulfinyl, xyclobutenylsulfinyl);
(72) Ce.10 arylsulfinyl (vi dy, phenylsulfinyl);
(73) Cs g xycloalkyl-C, ¢ alkylsulfinyl (vi dy, xyclopropylmetylsulfinyl);
(74) Csg xycloalkenyl-C, ¢ alkylsulfinyl (vi du, xyclopentenylmetylsulfinyl);
(75) Ci¢ alkylamino-thiocarbonyl (vi dy, metylaminothiocarbonyl, etylaminothiocarbonyl,
propylaminothiocarbonyl);
(76) di C1 alkylaminothiocarbonyl (vi dy, dimetylaminothiocarbonyl, dietylaminothiocarbonyl,
dipropylaminothiocarbonyl);
(77) carboxy;
(78) C,. alkoxy-carbonyl;
(79) C,4 alkenyloxy-carbonyl (vi du, etenyloxycarbonyl, propenyloxycarbonyl,
butenyloxycarbonyl, pentenyloxycarbonyl, hexenyloxycarbonyl);
(80) C, alkynyloxy-carbonyl (vi dy, etynyloxycarbonyl, propynyloxycarbonyl,
butynyloxycarbonyl, pentynyloxycarbonyl, hexynyloxycarbonyl);
(81) Csg xycloalkyloxy-carbonyl (vi dy, xyclopropyloxycarbonyl, xyclobutyloxycarbonyl,
xyclopentyloxycarbonyl, xyclohexyloxycarbonyl);
(82) Cs ¢ xycloalkenyloxy-carbonyl (vi dy, xyclopropenyloxycarbonyl,
XYCIObutenyloxycarbonyl, xyclopentenyloxycarbonyl, xyclohexenyloxycarbonyl);

(83) Ce.10 aryloxy-carbonyl (vi dy, phenyloxycarbonyl, 1-naphtyloxycarbonyl, 2-
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naphtyloxycarbonyl);

(84) Cs g xycloalkyl-Cy.¢ a]koxycarbonyi (vi dy, xyclopropylmetyloxycarbonyl,
xyclopropyletyloxycarbonyl, xyclobutylmetyloxycarbonyl, xyclopentylmetyloxycarbonyl,
xyclohexylmetyloxycarbonyl, xyclohexyletyloxycarbonyl);

(85) C33 xycloalkenyl-Cy 4 alkoxy-carbonyl (vi du, xyclopentenylmetyloxycarbonyl,
xyclohexenylmetyloxycarbonyl, xyclohexenyletyloxycarbonyl,
xyclohexenylpropyloxycarbonyl); va

(86) Cg.10 aryl-Cy alkoxy-carbonyl (vi du, phenylmetyloxycarbonyl, phenyletyloxycarbonyl).

“Nhém Csg xycloalkyl” ciia “nhém Cs.g xycloalkyl ity ¥ ¢6 (c4c) phan tir thé” cfia R'
tly y cotir 1 dén 5 (65t hon ¢6 tix 1 dén 3) phén tir thé tai cac vi tri ¢6 thé thé duogc. Vi du vé phan
tir thé ndy bao gdm céc phin tir thé duoc lya chon tir:

(1) C1 alkyl tiry y c6 tir 1 dn 3 phén tir thé duogc Iwa chon tir nguyén tir halogen va xyano;

(2) oxo; va

(3) nhém phén tL’r‘ thé A néu trén. Khi nhidu phin tir thé c6 mit, cac phin tir thé riéng biét ¢6 thé
14 giéng nhau hotic khac nhau.

Vi dy v& “nhém di vong” ciia “nhém di vong ity ¥ ¢6 (c4c) phén tir thé” cia R' bao gdm
nhﬁn&ﬁv@ngﬂxnn(vhhgnhﬁnéﬁvbngﬂunnnﬁﬁvbngcét)Sdén7cznh06thoncéS}K@c
6 canh), nhém di vong thom ngung tu ¢6 tir 8 dén 12 canh), va nhém di vong khong thom (vi
mummndvdgKMMgmmnmﬁvmgaﬂﬁ3&%8&mh@ﬁhmuﬁShﬁc6quJmmnd
vong khéng thom ngung tu ¢6 tir 8 dén 12 canh).

“Nhém di vong” ciia “nhém di vong tiy y ¢6 (c4c) phén tir thé” cia R tiy y co tir 1 dén
5 (tbt hon c6 tir 1 dén 3) phan tir thé tai cac vi tri ¢6 thé thé duoc.

Khi “nhém di vong”” 12 nhém di vong thom, vi du vé phan tir thé ndy bao gdm céc phén

tir thé duoc lua chon tir:
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(1) C alkyl tity y 6 tix 1 dén 3 phén tir thé dugc lya chon tir nguyén tir halogen va xyano; va
(2) nhém phén it thé A néu trén. Khi nhidu phan tir thé c6 mét, cac phén tir thé riéng biét ¢6 the
14 gibng nhau hodc khéc nhau.
Khi “nhém di vong” 13 nhém di vong khong thom, vi du vé phén tir thé nay bao gdm cc
phéntt’rthé duoc Iya chon tir: |
(1) C1 alkyl tiry y c6 tix 1 dén 3 phan tir thé dugc Iua chon tir nguyén tit halogen va xyano;
(2) oxo; va
(3) nhém phin tir thé A néu trén. Khi nhidu phin tir thé c6 mit, cac phén tir thé riéng biét c6 thé
14 gibng nhau hozc khéc nhau.
R t6t hon Ia:
(1) nhém Cy alkyl (cu thé 1 metyl) tity ¥ ¢6 (c4c) phén tir thé,
(2) nhém Csg xycloalkyl (cu thé 1a xyclopropyl) tity ¥ ¢6 (cac) phan tir thé, hodc
(3) nhém di vong khéng thom mét vong ¢6 tir 3 dén 8 canh (cu thé 13 piperazinyl) tly ¥ ¢ (c4c)
phén tir thé,
| 5t hon nita :
(1) nhém C,.4 alkyl (cu thé 13 metyl) tity ¥ ¢6 (c4c) phén tir thé, hosic
(2) nhém Cs.¢ xycloalkyl (cu thé 1a xyclopropyl) tily y ¢6 (c4c) phan tir thé,
5t hon nita la:
(1) nhém C,4 alkyl (cu thé 13 metyl) tiry ¥ ¢6 mot nhém di vong khong thom mot vong ¢6 tix 3
dn 8 canh (5t hon ¢ 5 hodic 6 canh) (cu thé 14 piperazinyl) tity ¥ c6 tir 1 dén 3 nhom Ci alkyl
(cu thé 13 metyl); hoic
(2) nhém Cs g xycloalkyl (cu thé 1a xyclopropyl).
Trong cong thire (I), X 13 -O- hodc -NR* trong d6 R? 1a nguyén tir hydro hogc nhém Ci

alkyl.
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Khi X 14 -NR?-, R? tt hon 13 nguyén tir hydro hozic metyl.

X tt hon 14 -O-, -NH- hozic -N(CHs)-, tt hon nita 13 -O-.

Trong cong thire (I), Y 1a:
/J// ‘::::bo, ,//':\\\\t\
/ \\\\/A\\\. o ,// N Jjﬁ:;
hoac T

trong d6 vong A 14 vong benzen ma vong ndy tiy y duoc thé thém.

Vong benzen ciia “vong benzen tity y duogc thé thém” dbi véi vong A tly ¥ ¢6 thém,
ngodi nhém -X- v nhém -Z-, tir 1 dén 4 (65t hon tix 1 dén 3, 1t hon nita 13 1) phén tir thé tai céc
vitrf c6 thé thé duoc. Vidu vé phén tir thé nay bao gém cac ph?ln tir thé duoc Iua chon tix
(1) Crs alkyl tiry y o tir 1 dén 3 phén tir thé duqc lua chon tir nguyén tir halogen va xyano; va
(2) nhém phén ti thé A néu trén. Khi nhiéu phan tir thé c6 mit, cac phin tir thé riéng biét c6 thé
14 giéng nhau hoc khéc nhau.

Vong A 8t hon & vong benzen tly y 6 tir 1 dén 3 (tt hon 1 1 hoiic 2) phan tir thé duoc
lua chon tir:

(1) C1 alkyl (cu thé 1 metyl), va
(2) nguyén tir halogen (cu thé 13 nguyén tir flo, nguyén tit clo),

6t hon nita 14 vong benzen tly ¥ ¢6 tir 1 dén 3 (t5t hon 13 1 hodc 2) nguyén tir halogen (cu thé 1a

nguyén tir flo, nguyén tix clo).
Ytothonla:

/,/ \:\‘1‘; ’// :\\\\
[+ [+
/ . \?{4"\\\\ . // \,\ . ;;/

‘ hoac T

trong d6 vong A 13 vong benzen tity y ¢6 tir 1 dén 3 (t5t hon 13 1 hodic 2) phén ttr thé duoc hya

chon tir:
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(1) C1 alkyl (cu thé 1a metyl), va

(2) nguyén tir halogen (cu thé 13 nguyén tir flo, nguyén tir clo)

6t hon 12 vong benzen tiy y ¢6 tir 1 dén 3 (¢t hon I 1 hodic 2) nguyén tir halogen (cu thé 12
nguyén tit flo, nguyén ti clo),

t6t hon nita la:

AN

47

[+ ]

PN
trong d6 vong A 1& vong benzen tity y 6 tir 1 dén 3 (t5t hon 14 1 hoiic 2) phén tir thé duoc lya
chon tir:

(1) Cr alkyl (cu thé 1a metyl), va

(2) nguyén tir halogen (cu thé 13 nguyén tix flo, nguyén tix clo),

5t hon 13 vong benzen tly ¥ ¢6 tir 1 dén 3 (tt hon 13 1 hodic 2) nguyén tir halogen (cu thé 13

nguyen tit flo, nguyén tix clo),
tot hon nia la:
. A . A 2 B
L/"/ \:\“\Q‘-‘\. R\\‘\ r/é;\‘\\:&\ // Q\\ //R R\\\ /’/\:\’}% /"'R
s fi H 'l /'[i I //{
e \\\.5/’!' ’ . s et - \\"}"‘5/ \\\.. , ~ \;ﬂ/’{f; \‘\.\ hosc g \\\\_p/// \-\‘\\

trong d6 R* va R® mdi nhém doc Iap 1a nguyén tir halogen (cu thé 13 nguyén tir flo, nguyén tir
clo).
Trong cong thirc (I), Z 13 nhém diroe bidu thi bang:
(1) NR’CO-,
(2)-NR*CO-W'-,
(3)-NR*CO-W'-O-,
@) -NR’CO-W'-O-W~,

(5) NR’CO-W'-S-,
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(6) -NR’CO-W'-NR,

(7) NR*COO-,

(8) -NR*CO-CO-,

(9)-NR’CONR™.,

(10) NR’CONR-W'-,

(11) NR*CONR*-W'-O-, hoiic

(12) -CONR’-

trong d6 R® va R* m&i nhém ddc 1ap 1a nguyén tir hydro hodc nhém C4 alkyl, W1 va W2 mdi
nhém ddc 1p 1a nhém C,. alkylen tity ¥ ¢6 (céc) phén tir thé, nhém C, alkenylen tly ¥ ¢6 (céc)
phn tir thé, nhém C, alkynylen tity y c6 (cac) phén tir thé, hodic nhém Cs6 xycloalkylen tity ¥
c6 (cac) phén tir thé.

“Nhém C alkylen” ctia “nhém Ci.g alkylen tity y ¢6 (cac) phan tir thé” cia W' hosic W?
ty y co tir 1 dén 5 (65t hon c6 tir 1 dén 3) phan tix thé tai céc vi tr ¢6 thé thé duoge. Vi du vé phan
tir thé nay bao gdm cac phén tir thé duogc lua chon tir nhém phén tir thé A néu trén. Khi nhidu
phén tir thé c6 méit, cac phén tir thé riéng biét c6 thé 13 gidng nhau hogic khac nhau.

“Nhém Cy. alkylen” ctia “nhdm Cy.g alkylen tlly v ¢6 (céc) phan tir thé” ctia W' hoic W2
tly y co tir 1 dén 5 (t5t hon ¢ tir 1 dén 3) phén tir thé tai cac vi trf c6 thé thé duge. Vidu vé phan
u&&érﬁwkmogﬁnldmlﬁﬁnuiﬂé(hmmluachmaﬁrnhﬁnlﬁﬁnniﬂéfxnéluﬁlBﬂﬁnhﬁm
phén tir thé c6 mit, cac phan tir thé riéng biét c6 thé 13 gidng nhau hosic khac nhau.

“Nhém C, alkynylen” ctia “nhém Cy alkynylen tity ¥ ¢6 (céc) phan tir thé” ciia W'
hoc W2 tity y co tir 1 dén 5 (tdt hon c6 tir 1 dén 3) phén tir thé tai cac vi tri ¢6 thé thé dugc. Vidu
vé phan i thé ndty bao gdm céc phan tir thé duoc hua chon tir nhém phan tir thé A néu trén. Khi
nhiéu phan tir thé c6 mét, cac phan tir thé riéng biét ¢6 thé 1 gibng nhau hoic khéc nhau.

“Nhém C; xycloalkylen” ciia “nhém Cs xycloalkylen tlly ¥ ¢6 (cac) phan tir thé” clia
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W' hosic W2 tlty ¥ ¢4 tir 1 dén 5 (6t hon ¢6 tir 1 dén 3) phén tir thé tai cac vi trf ¢6 thé thé dugc.
Vi dy v& phén tir thé niy bao gdm céc phan tir thé dugc Iua chon tir:
(1) C16 alkyl tity y c6 tix 1 dén 3 phén ti thé dugc Iua chon tir nguyén tit halogen va xyano;
(2) oxo; va
(3) nhém phén tir thé A néu trén. Khi nhidu phin tir thé c6 miit, cac phan tir thé riéng biét ¢6 thé
14 gibng nhau hodc khéc nhau.

Trong mot phuong &n uu tién, Z 1a:
(1) NR*CO-;
(2) NR’CO-W'-;
(3) NR’CONR*-; hoic
(4)-CONR*-
trong d6 m&i mot ky hiéu 1a nhur duogc xé4c dinh & trén.

Trong mdt phuong &n uu tién hon nita, Z 1a:
(1)-141&(3()f;
(2) NHCO-W™-
trong d6 W™ 13 nhém C6 alkylen (cu thé 13 -CHy-, -CH(CHz),-);
(3) -NHCONH-; hodc
(4)-CONH-.

Trong mét phuong an uu tién hon nita, Z 1a:
(1)-NHCO-;
(2)-NHCO-CHy;
(3) -NHCONH-; hodc
(4)-CONH-.

Trong mét phuong an uwu tién hon nita, Z 1a:
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(1)-NHCO-;
(2) -NHCO-CH(CH; )~
(3) NHCONH-; hozic
(4) -CONH-.

'megcfmgth&cG)Iflénhﬁnv@ngcé51K@C6c@mhiﬁyycb(uﬁﬂphélﬁnhé

Vi du vé “nhém vong c6 5 hodic 6 canh” ciia “nhém vong ¢ 5 hogic 6 canh tlty ¥ 06 (c4c)
phin tir thé” ctia R® bao gdm:
(1) xyclopentyl,
(2) xyclohexyl,
(3) xyclopentenyl (vi du, 2-xyclopenten-1-yl, 3-xyclopenten-1-yl),
(4) xyclohexenyl (vi dy, 2-xyclohexen-1-yl, 3-xyclohexen-1-yl),
(5) phenyl,
(6) nhém di vong thom mdt vong c6 5 hodc 6 canh (vi dy, furyl, thienyl, pyridyl, pyrimidinyl,
pyridazinyl, pyrazinyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl),
(7) nhém di vong khdng thom mdt vong c6 5 hodc 6 canh (vi du, pyrolidinyl, piperidinyl,
morpholinyl, thiomorpholinyl, piperazinyl, oxazolidinyl, thiazolidinyl, dihydrothiopyranyl,
imidazolidinyl, oxazolinyl, thiazolinyl, imidazolinyl, dioxolyl, dioxolanyl, dihydrooxadiazolyl,
pyranyl, tetrahydropyranyl, thiopyranyl, tetrahydrothiopyranyl, 1-oxidotetrahydrothiopyranyl,
1,1-dioxidotetrahydrothiopyranyl, tetrahydrofuryl, pyrazolidinyl, pyrazolinyl,
tetrahydropyrimidinyl, dihydrotriazolyl, tetrahydrotriazolyl, dihydropyridyl, tetrahydropyridyl)
vanhém tuong tu.

“Nhém vong ¢6 5 hodic 6 canh” ciza “nhém vong ¢6 5 hodic 6 canh tily y ¢6 (cac) phén tir

thé” cta R’ tly y c6 tir 1 dén 5 (tdthon c6 tir 1 dén 3) phan tir thé tai céc vi tri c6 thé thé duoc.
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Khi “nhém vong ¢6 5 hodc 6 canh” 13 xyclopentenyl, xyclohexenyl, phenyl, hodc nhém
di vong thom mét vong c6 5 hodc 6 canh, vi du vé ph?ln tir thé nay bao gém cac phén tir thé duoc
lua chon ttr:

(1) Gy alkyl tity ¥ co tix 1 dén 3 phén tir thé duoc Iy chon tirnguyén tir halogen va xyano;

(2) Cysalkynyl; va

(3) nhém phén tir thé A néu trén. Khi nhiéu phin tir thé c6 miit, cie phan tir thé riéng biét 6 thé
14 giéng nhau hoic khac nhau.

Khi “nhém vong c¢6 5 hodc 6 canh” Ia xyclopentyl, xyclohexyl hodc nhém di vong
khong thom mét vong c6 5 hodac 6 canh, vi du vé phén tir thé ndy bao gém cac phﬁn tir thé duoc
lua chon tir:

(1) Crealkyl tlry ¥ cotir 1 dén 3 phén tir thé duoc lua chon tir nguyén tir halogen va xyano;
(2) oxo; va
(3) nhém phén tir thé A néu trén. Khi nhiéu phén tir thé c6 mét, cac phén tir thé riéng biét c6 thé
14 gibng nhau hoic khéc nhau.
R’ t5t hon 1a:
(1) phenyl tity y 6 (cac) phén tir thé, hoac
(2) nhém di vong thom mdt vong ¢6 5 hodic 6 canh (cu thé 13 pyrazolyl, pyridyl) tiry ¥ c6 (c4c)
phén tir thé,
t6t hon nita la:
(1) phenyl tity y c6 tir 1 dén 3 phan tir thé dugc Iya chon tir:
@) nguyén tir halogen (cu thé 13 nguyén tir clo, nguyén tir brom),
(b) C1.6 alkyl (cu thé 1a metyl, isopropyl, tert-butyl) tiy ¥ c6 tir 1 dén 3 phén tir thé duoc
lua chon tir:

(i) nguyén tir halogen (cu thé 13 nguyén tir flo), va
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(if) xyano,
«QChéakoxy@xnhéEundD&%kmpmmcgﬁuﬂvbummyﬁﬁyycéu}1dén3phﬁ1dﬂhé
duoc hua chon tir:
(i) nguyén tir halogen (cu thé 13 nguyén tt flo), va
(if) xyano,
(d) Cs.¢ xycloalkyl (cu thé 1a xyclopropyl) tiy y ¢ tir 1 dén 3 xyano, va
(€) Cps alkynyl (cu thé 1 1,1-dimetylprop-2-yn-1-yl); hozic
(2) nhém di vong thom mét vong ¢6 5 hodic 6 canh (cu thé 14 pyrazolyl, pyridyl) tly ¥ ¢6 tir 1
dén 3 phéan tir thé duoc Iua chon tir:
(a) nguyén tir halogen (cu thé 13 nguyén tir brom),
(b) C16 alkyl (cu thé 1a metyl, tert-butyl) tity y 6 tir 1 dén 3 nguyén tir halogen (cu thé 1a
nguyén ti flo),
(c) C3.5 xycloalkyl (cu thé 14 xyclopropyl), va
(d) phenyl.
Trong cong thire (I), RS 1a:
(1) nguyén tir halogen,
(2) nhém xyano,
(3) nhém nitro,
(4) nhém hydroxy,
(5) nhém carboxy,
(6) nhém C, 4 alkoxy-carbonyl,
(7) nhém amino,
(8) nhdém mono C, 4 alkylamino,

(9) nhém di Cy¢ alkylamino, hodc

-31-



25910

(10) nhém C,. alkyl tity y 6 tir 1 dén 3 phén tir thé dugc Iua chon tir:
(1) nguyén tr halogen,
(i) nhém xyano,
(iii) nhém nitro,
(iv) nhém hydroxy,
(V) nhém carboxy,
(vi) nhém C, 4 alkoxy-carbonyl,
(vii) nhém amino,
(viii) nhém mono C, ¢ alkylamino, va
(ix) nhém di C,.4 alkylamino.
R 5t hon 1a:
(1) nguyén tir halogen (cu thé 13 nguyén tir clo),
(2) nhém xyano,
(3) nhém nitro,
(4) nhém carboxy,
(5) nhém C alkoxy-carbonyl (cu thé 1 metoxycarbonyl),
(6) nhém amino,
(7) nhém di C,. alkylamino (cu thé 1a dimetylamino), hozc
(8) nhém Cy.6 alkyl (cu thé 13 metyl) tity ¥ ¢6 tir 1 dén 3 nhém hydroxy.
R?ﬁﬁhaﬁnﬁakuﬂkﬁnxymxx
ﬁHQpchﬁunngdéIﬁHénh@m)Q@nocéhoaimhtmcbéfh&cwmIﬂx)dﬂﬁUDngdef
14 nhém xyano c6 hoat tinh tic ché qua trinh phosphoryl héa tin hidu xudi dong Raf (MEK, ERK
va tuong tur) trong hé théng t€ bio.

Theo mdt phuong 4n khéc, trong cong thire (I), R® 1a nhém Cy6 alkoxy.
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Céc vi du dac biét duge wu tién vé hop chét () bao gém cac hop chét sau déy:
Hop chét (A):
Hop chét c6 cong thitc (I), trong do:
R
(1) nhém Cy6 alkyl (cu thé 1a metyl) tly ¥ ¢6 (cac) phén tir thé,
(2) nhém Cs g xycloalkyl (cu thé 1 xyclopropyl) tily y ¢6 (c4c) phn tir thé, hodc
(3) nhém di vong khéng thom mét vong c6 tir 3 dén 8 canh (t5t hon ¢6 5 hodic 6 canh) (cu thé 1a
piperazinyl) tlty ¥ c6 (c4c) phan tir thé;
X 14-O-, -NH- hogc N(CHz);

Y la:
. J/A:‘\\\\_b\\: [f//:‘\\§:\
A
1~\ /’j\.\ N L
/ S S h . ,/ \\‘l,//
oac

trong d6 vong A 12 vong benzen tity ¥ ¢6 tir 1 dén 3 (6t hon 1a 1 hodic 2) phan tit thé dugc lua
chon tir:
(1) Cr alkyl (cu thé 13 metyl), va
(2) nguyén tir halogen (cu thé 1a nguyén tix flo, nguyén tir clo)
tt hon vong benzen tiy ¥ ¢6 tir 1 dén 3 (t5t hon 14 1 hogic 2) nguyén it halogen (cu thé 12
nguyén ti1 flo, nguyén i clo);
VAP
(D -NRé CO-;
(2) NR’CO-W'-;
(3) NR’*CONR*-; hoic

(4)-CONR’-

-33-



25910

trong d6 mdi mot ky hiéu 1a nhur duoe xéc dinh & trén;

R’ la:
(1) phenyl tity ¥ ¢6 (c4c) phén tir thé, hozic
(2) nhém di vong thom mét vong c6 5 hogc 6 canh (cu thé 1a pyrazolyl, pyridyl) ity y ¢6 (c4c)
phén tir thé;

ROl
(1) nguyén tir halogen (cu thé 13 nguyén it clo),
(2) nhém xyano,
(3) nhém nitro,
(4) nhém carboxy,
(5) nhém C,. alkoxy-carbonyl (cu thé 13 metoxycarbonyl),
(6) nhdm amino,
(7) nhém di C,. alkylamino (cu thé 14 dimetylamino), hoac
(8) nhém Ci. alkyl (cu thé 1a metyl) tity ¥ ¢6 tir 1 dén 3 nhém hydroxy, hosic mudi ctia hop chét
nay.
Hop chét (B):

Hop chét c6 cong thire (I), trong do:

R'L:
(1) nhém C,. alkyl (cu thé 1a metyl) tlty y 6 mét nhém di vong khong thom médt vong c6 tir 3
dén 8 canh (t5t hon c¢6 5 hodic 6 canh) (cu thé 1 piperaziny]) tity y c6 tir 1 dén 3 nhém C ¢ alkyl
(cu thé 13 metyl); hozic
(2) nhom Cs g xycloalkyl (cu thé 1a xyclopropyl);

X 1a-O-;

Y la:
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trong d6 vong A 13 vong benzen tity ¥ ¢6 tir 1 dén 3 (t5t hon 13 1 hodic 2) phan tit thé dugc lya
chon tir:

(1) Cy6 alkyl (cu thé 13 metyl), va

(2) nguyén tir halogen (cu thé 13 nguyén it flo, nguyén tr clo),

6t hon 14 vong benzen tiy ¥ c6 tir 1 dén 3 (t5t hon 14 1 hodic 2) nguyén tir halogen (cu thé 13

nguyén tir flo, nguyén tix clo),
Y t0t hon la:
A - A A B
[/r/r:'-f.‘;\\\ R \\\[,/%%\1 / \‘QT"/ R R ‘\,\\[/,/-Q}\\{f/r R
-~ “\ﬁ"i\\ NN /’L N NNy

trong d6 R* va R® m&i nhém doc 14p 14 nguyén tir halogen (cu thé 13 nguyén tix flo, nguyén tir
clo);
Zla:
(1)-NHCO-;
(2) NHCO-W™-
trong d6 W'° 1a nhém C,. alkylen (cu thé 13 -CH,-, -CH(CHs ),-);
(3) -NHCONH-; hoac
(4)-CONH-;
Rla:
(1) phenyl tiry ¥ ¢6 tir 1 dén 3 phén tir thé duogc lyra chon tir:
(a) nguyén tir halogen (cu thé 13 nguyén tit clo, nguyén tr brom),
(b) C16 alkyl (cu thé 1a metyl, isopropyl, tert-butyl) tiry v ¢6 tir 1 dén 3 phén tir thé duoc

lua chon tir:
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(i) nguy®én tir halogen (cu thé 13 nguyén tix flo), va
(i) xyano,
(@CmﬁmgmmﬂéhmMm%Eqmpx%wmhmmwdwywﬁﬂd%3ﬂﬁmﬂ%
duoc lua chon tir:
() nguyén tir halogen (cu thé 13 nguyén tir flo), va
(if) xyano,
(d) Css xycloalkyl tlry y ¢6 tix 1 dn 3 xyano (cu thé 13 xyclopropyl), va
(e) Cy alkynyl (cu thé 13 1,1-dimetylprop-2-yn-1-yl); hoic
(2) nhém di vong thom mét vong ¢6 5 hoiic 6 canh (cy thé 14 pyrazolyl, pyridyl) tly ¥ ¢6 tir 1
dén 3 phén tir thé duoc lua chon tir:
(a) nguyén tir halogen (cu thé 14 nguyén tir brom),
(b) C1 alkyl (cu thé 13 metyl, tert-butyl) tity ¥ c6 tir 1 dén 3 nguyén tir halogen (cu thé a
nguyén tir flo),
(c) Cs5 xycloalkyl (cu thé 13 xyclopropyl), va
(d) phenyl,
R®:
(1) nguyén tir halogen (cu thé 13 nguyén tix clo),
(2) nhém xyano,
(3) nhém nitro,
(4) nhom carboxy,
(5) nhém C, .4 alkoxy-carbonyl (cu thé 13 metoxycarbonyl),
(6) nhdém amino,
(7) nhém di C,.4 alkylamino (cu thé 13 dimetylamino), hogic

(8) nhém Cy alkyl (cu thé 1a metyl) ity ¥ ¢6 tir 1 dén 3 nhém hydroxy,

-36-



25910

hotic mudi ctia hop chét ndy.
Hop chét (C):

Hop chét ¢4 cong thire (T) trong do:

R'La:
(1) nhém C, alkyl (cu thé 13 metyl) ity ¥ c6 mdt nhém dj vong khong thom mét vong cd tir 3
dn 8 canh (t5t hon ¢6 5 hodic 6 canh) (cu thé 13 piperazinyl) tly y ¢6 tir 1 d&én 3 nhém Cy alkyl
(cu thé 13 metyl); hozic
(2) nhém Cs.g xycloalkyl (cu thé 1a xyclopropyl);

X1a-0O-

) NN

e RN
PN e

TN TN

trong d6 vong A 13 vong benzen tity y c6 tir 1 dén 3 (t5t hon 12 1 hodc 2) phan tir thé dugc lya
chon tir:

(1) C1 alkyl (cu thé 1a metyl), va

)] nguyén tir halogen (cu thé 1a nguyén ttr flo, nguyén tit clo),

tt hon 12 vong benzen tiyy ¥ c6 tir 1 dén 3 (tt hon 13 1 hodic 2) nguyén tr halogen (cy thé 1a

nguyén tit flo, nguyén tix clo),
Y tot hon 1a:
- A - A A 5]
i /i B l /B :B ,/[
TN . . o~ -~ \‘\df;’ S . ~ \‘\'f/ﬁ \\\ ho é c e \m.'//’/ R‘\\

trong d6 R* va R® mdi nhém doc 1ap 14 nguyén tir halogen (cu thé 13 nguyén ttr flo, nguyén tir
clo);

Zla:

-37-



25910

(1)-NHCO-;
(2) -NHCO-CHy;
(3) -NHCONH-; hodc
(4)-CONH-;

R’ La:
(1) phenyl tiry y c6 tir 1 dén 3 phén ti thé dugc lua chon tir:

(2) nguyén tir halogen (cu thé 13 nguyén tit clo, nguyén it brom),

(b) C16 alkyl (cu thé 1a metyl, isopropyl, tert-butyl) ity y c6 tir 1 dén 3 phn tir thé duoc
Iua chon tir:

(i) nguyén tir halogen (cu thé 1 nguyén ti flo), va

(if) xyano,

«0Ch6aﬂxmy(cuﬂélénmm»qgﬁmpnnxmy;wﬂﬁnm»QOtﬁyycéu&1dén31ﬁﬁnu&ﬂé
duoc Iua chon tir:

(i) nguyén tir halogen (cu thé 1a nguyén tit flo), va

(if) xyano,

(d) Cs. xycloalkyl (cu thé 14 xyclopropyl) tity y co tir 1 dén 3 xyano, va

(€) Co alkynyl (cu thé 12 1,1-dimetylprop-2-yn-1-yl); hodc
(2) nhém di vong thom mdt vong ¢6 5 holic 6 canh (cu thé 1a pyrazolyl, pyridyl; tot hon la
pyrazolyl) tity y c6 tir 1 dén 3 phén tir thé dugc Iua chon tix:

(a) nguyén tir halogen (cu thé 13 nguyén tir brom),

(b) Cy.¢ alkyl (cu thé 13 metyl, tert-butyl) tiry ¥ c6 tir 1 dén 3 nguyén tir halogen (cu thé Ia
nguyén t1 flo),

(c) Cs. xycloalkyl (cu thé 1a xyclopropyl), va

(d) phenyl;
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R®la:
(1) nguyén tir halogen (cu thé 1a nguyén it clo),
(2) nhém xyano,
(3) nhém nitro,
(4) nhém carboxy,
(5) nhém Cy 4 alkoxy-carbonyl (cu thé 1a metoxycarbonyl),
(6) nhém amino,
(7) nhém di Cy. alkylamino (cu thé 13 dimetylamino), hogic
(8) nhém Cy. alkyl (cu thé 1 metyl) tly y ¢6 tir 1 dén 3 nhém hydroxy,
hoc mubi ciia hop chét niy.
Hop chét (D):

Hop chét c6 cong thirc (I) trong dé:

R' L
(1) nhém Ci.6 alkyl (cu thé 12 metyl) ity ¥ c6 mdt nhém di vong khong thom mét vong c6 tir 3
dn 8 canh (tdt hon ¢6 5 hodic 6 canh) (cu thé 14 piperazinyl) ity y ¢6 tir 1 dén 3 nhom Cy¢ alkyl
(cu thé 13 metyl); hodic
(2) nhém Cs g xycloalkyl (cu thé 1a xyclopropyl);

X1a-0;

trong d6 vong A la vong benzen tiry y 6 tir 1 dén 3 (t5t hon 14 1 hodic 2) phén tir thé dugc lua
chon tir:

(1) C1 alkyl (cu thé 1a metyl), va
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(2) nguyén tir halogen (cu thé 13 nguyén tir ﬂo, nguyén tix clo)

t6t hon 13 vong benzen tly y ¢6 tir 1 dén 3 (tdt hon 13 1 ho#ic 2) nguyén tt halogen (cu thé 1

nguyén i flo, nguyén ttx clo),
Y tothon la
A R A A
Lr,r - -\.‘}\\ R \\\[’/ﬁ%\l // QT// R R \\\\[/I/Q‘?%[IH'R
.//’ \\\ﬁﬁi\\\ N ,-’/I/ \\///’ﬁ \\\\. s /,i\;‘?’;{; \ hoéc ./// \\\-.'//;f;; \\‘\

trong d6 R* va R® mdi nhém doc 18p 1 nguyén tir halogen (cu thé 13 nguyén tir flo, nguyén tir
clo);
Zla
(1)-NHCO-;
(2)-NHCO-CHy-;
(3) NHCONH-; hogc
(4)-CONH-;
R’ la:
(1) phenyl tity ¥ c6 tix 1 dén 3 phén tr thé duge Iy chon tir:
(a) nguyén tir halogen (cu thé 1 nguyén tix clo, nguyén ttt brom),
(b) C1. alkyl (cu thé 12 metyl, isopropyl, tert-butyl) tity y ¢ tir 1 dén 3 phan tir thé duge
lua chon tir:
(i) nguyén tir halogen (cu thé 1a nguyén tit flo), va
(i) xyano,
(¢) C16 alkoxy (cu thé 12 metoxy, isopropoxy, tert-butoxy) tity ¥ 6 tir 1 dén 3 phan tir thé
duoc lua chon tir:
(i) nguyén tir halogen (cu thé 13 nguyén tit flo), va

(if) xyano,

-40-



25910

(d) C5 xycloalkyl (cu thé 1 xyclopropyl) tly y ¢6 tir 1 dén 3 xyano, va

(€) Cy alkynyl (cu thé 13 1,1-dimetylprop-2-yn-1-yl); hodc
(2) nhém di vong thom mdt vong c6 5 hodc 6 canh (cu thé 1a pyrazolyl, pyridyl; tot hon 13
pyrazolyl) tiy ¥ ¢6 tir 1 dén 3 phéan tir thé dugc Iwa chon tir:

(2) nguyén tir halogen (cu thé 13 nguyén tir brom),

(b) Cy alkyl (cu thé 12 mety], tert-butyl) ity y ¢6 tir 1 dén 3 nguyén tir halogen (cu thé 1a
nguyén tir flo),

(¢) Cs5 xycloalkyl (cu thé 1a xyclopropyl), va

(d) phenyl;

R® 13 nhém xyano,
hodic mudi ciia hop chét niy.
Hop chét (E):
2-clo-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-y1} oxy)phenyl]-3-(1-
xyano-1-metyletyl)benzamit (Vidu 3),
N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl|carbamoyl }amino)phenoxy]-1,3-benzothiazol-
2-yl}xyclopropancarboxamit (Vi du 32),
N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl } amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit (Vi du 50),
N-{7-xyano-6-[3-({[6-(triflometyl)pyridin-3-yl]carbamoyl }amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit (Vi du 51),
N-{7-xyano-6-[4-flo-3-({[3-(triflometyl)phenyl]axetyl}amino)phenoxy]-1,3-benzothiazol-2-

yl}xyclopropancarboxamit (Vi du 53),

hodic mudi ctia hop chét nay.
Hop chét (F):
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2-clo-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl } oxy)phenyl]-3-(1-
xyano-1-metyletyl)benzamit (Vi du 3),
N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-benzothiazol-
2-yl}xyclopropancarboxamit (Vi du 32),
N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]- 1,3-benzothiazol-2-
yl}xyclopropancarboxamit (Vi du 50),
N-{7-xyano-6-[3-({[6~(triflometyl)pyridin-3-yl]carbamoyl} amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit (Vi du 51),

N-{7-xyano-6-[4-flo-3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit (Vi du 53).

Khi hop chét (I) 1 mubi, vi du v& mudi ndy bao dm mubi kim loai, mudi amoni, mubi
v6i kiém hitu co, mui véi axit v co, mudi véi axit hitu co, mudi véi axit amin kiém hofic axit
amin axit va mudi twong tur. Vi du wu tién v& mudi kim loai bao gbm mubi kim loai kiém nhu
mudi natri, mui kali va mudi tuong tir; mudi kim loai kiém thd nhu mudi canxi, mudi magie,
mubi bari va mudi twong tu; mubi nhém va mudi twong tur. Vi du uu tién vé mudi v6i kiém hiru
co bao gém mudi voi trimetylamin, trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin,
dietanolamin, trietanolamin, xyclohexylamin, dixyclohexylamin, N,N’-dibenzyletylendiamin va
kiém hitu co trong tw. Vi du vu tién vé& mudi véi axit v6 co bao gbm mubi véi axit clohydric,
axit bromhydric, axit nitric, axit sulfuric, axit phosphoric va axit v6 co tuong tu. Vi du uu tién vé
mubi v6i axit hitu co bao gé)m mudi véi axit formic, axit axetic, axit trifloaxetic, axit phthalic,
axit fumaric, axit oxalic, axit tartaric, axit maleic, axit xitric, axit sucxinic, axit malic, axit
metansulfonic, axit benzensulfonic, axit p-toluensulfonic va axit hitu co tuong ty. Vi du uu tién
vé& mubi véi axit amin kiém bao gdm mudi véi arginin, lysin, omithin va axit amin kiém tuong

tu, va vi du uu tién vé mudi véi axit amin axit bao gom mudi véi axit aspartic, axit glutamic va
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axit amin axit tuong tu.

Trong 6 nay, mubi dugc dung 13 dugc wu tién. Vi dy, khi hop chét ¢6 nhém chic axit,
muéi v6 co nhu mudi kim loai kidm (vi dy, mudi natri, mudi kali v.v.), mudi kim loai kiém thd
(vi du, mudi canxi, mubi magie v.v.) vi mubi tuong tur, mudi amoni v.v., va khi hop chét c6
nhém chirc kiém, vi du, mudi véi axit vd co nhur axit clohydric, axit bromhydric, axit nitric, axit
sulfuric, axit phosphoric va axit tuong tu, hodc mudi véi axit hitu co nhu axit axetic, axit phthalic,
axit fumaric, axit oxalic, axit tartaric, axit maleic, axit Xitric, axit sucxinic, axit metansulfonic, axit
benzensulfonic, axit p-toluensulfonic va axit tuong tur co thé dugc ké dén.

Céc phuong phép san xuat hop chét (I) duge mo ta trong phén sau day.

Trong c4c phan tmg sau ddy, m&i mot trong s6 céc hop chét va céc hop chat trung gian
tdng hop duoc str dung 1am céc nguyén lidu khéi dau o6 thé 1 mot mudi. Vi du vé mudi nhu vay
bao gdm cac mubi duoc minh hoa 14 c4c mudi ctia hop cht (I).

Trong cc phan mg sau ddy, sin phim tao thanh c6 thé duoc sir dung & dang hén hop
phan tmg hoc san pham thé cho phan tng iép theo. Theo cach khac, sin pham tao thanh c6 thé
duoc tach ra khoi hén hop phan tmg bing céc phuong thiie tich da biét (vi du, tai két tinh, chung
cat, séc ky), va duoc str dung cho phan tmg tiép theo.

Trong cac phéan ng sau ddy, trir khi duge xac dinh theo cach khéac, phan img alkyl hoa,
phén tmg thity phan, phan tmg amin héa, phan tmg amit hoa, phan tmg este hoa, phan g ete
héa, phan tmg oxy hda, phan tmg khtr, phan tmg axyl hda, phan {mg ure hda, phin {img két hop
aryl va phan tmg tuong tir duge thuc hién theo cac phuong phép da biét (vi du, phuong phép
duge md ta trong tai liéu ORGANIC FUNCTIONAL GROUP PREPARATIONS, 2nd edition,
ACADEMIC PRESS, INC., 1989; phuong phap dugc md ta trong tai liéu Comprehensive
Organic Transformations, VCH Publishers Inc., 1989) va phuong phap tuong tu.

Trong céc phan tng sau dy, nhdm chirc ndi phéan tir ciia hop chét thu duoc ciing c6 thé
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duoc chuyén dbi thanh nhém chie ddi tuong bing cach két hop cac phan tmg héa hoe da biét.
Vi du vé phéan tmg héa hoc nhu vay bao gbm phan tng alkyl héa, phan ting thury phén, phan tng
amin héa, phan {mg amit hda, phan tmg este héa, phan (g ete héa, phan g oxy hoa, phan ing
Khtt, phén (mg axyl héa, phan tmg ure héa, phan tmg két hop aryl, phan img loai bao vé va phan
Ung tuong tu.

Trong c4c phan tmg sau dy, khi hop chat nguyén lidu khéi dAu hoiic hop chét trung gian
tdng hop c6 nhém amino, nhém carboxyl, nhém hydroxy, nhém carbonyl hoac nhém mercapto
1am phén tir thé, nhém bao vé thong thudng duoc sir dung trong hda hoc peptit va tuong tir ¢6
thé dugc dua vao cac nhém ndy, va hop chét dich c6 thé thu duroc bang cach loai bd nhém bao
vé khi cén thiét sau phan tmg.

Vi du vé cac nhém bao vé amino bao gém nhém formyl, nhém C, alkyl-carbonyl,
nhém C, 4 alkoxy-carbonyl, nhém benzoyl, nhém Cr. aralkyl-carbonyl (vi du, benzylcarbonyl),
nhém Cr.14 aralkyloxy-carbonyl (vi dy, benzyloxycarbonyl, 9-florenylmetoxycarbonyl), nhém
trityl, nhém phtaloyl, nhém N,N-dimetylaminometylen, nhém silyl dugc thé (vi dy, trimetylsilyl,
trietylsilyl, dimetylphenylsilyl, tert-butyldimetylsilyl, tert-butyldietylsilyl), nhém C,s alkenyl (vi
du, 1-alyl) va nhém tuong tir. Cac nhém nay tly y ¢6 tir 1 dén 3 phén tir thé duoc Iua chon tir
nguyén tir halogen, nhom C, ¢ alkoxy va nhém nitro.

Vi du v& céc nhém bao vé carboxyl bao gdm nhém C¢ alkyl, nhém C.1q aralkyl (vi du,
benzyl), nhém phenyl, nhém trityl, nhém silyl duoc thé (vi du, trimetylsilyl, trietylsily,
dimetylphenylsilyl, tert-butyldimetylsilyl, tert-butyldietylsilyl), nhém C, alkenyl (vi du, 1-alyl)
va nhém tuong tu. C4c nhom ndy tlty ¥ ¢6 tir 1 dén 3 phén tir thé duge lua chon tix nguyén tir
halogen, nhém C, 4 alkoxy va nhém nitro.

Vi du v& cac nhém béo vé hydroxy bao gdm nhém C ¢ alkyl, nhém phenyl, nhém trityl,

nhém Cyo aralkyl (vi du, benzyl), nhém formyl, nhém C, alkyl-carbonyl, nhém benzoyl,
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nhém Cy, aralkyl-carbonyl (vi dy, benzylcarbonyl), nhém 2-tetrahydropyranyl, nhém 2-
tetrahydrofuranyl, nhém silyl duoc thé (vi dy, trimetylsilyl, trietylsilyl, dimetylphenylsilyl, tert-
butyldimetylsilyl, tert-butyldietylsilyl), nhém Cy. alkenyl (vi du, 1-alyl) va nhom twong tu c6 thé
duoc k& dén. Cac nhém nay ity ¥ ¢6 tir 1 dén 3 phén tir thé dugc hua chon tir nguyén tir halogen,
nhém Cy¢ alkyl, nhém C4 alkoxy va nhém nitro.

Vi du vé cic nhém bao vé carbonyl bao gbm axetal vong (vi dy, 1,3-dioxan), axetal
khong vong (vi dy, di-C,.¢ alkylaxetal) va nhém tuong tur.

Vi du v& céc nhém béo vé mercapto bao gdm nhém Ci alkyl, phenyl, nhom trityl,
hém Coyo aralkyl (vi du, benzyl), nhém Cy alkyl-carbonyl, nhém benzoyl, nhém Cs.yo aralkyl-
carbonyl (vi dy, benzylcarbonyl), nhom C, alkoxy-carbonyl, nhém Cg 4 aryloxy-carbonyl (vi
du, phenyloxycarbonyl), nhém Cs,4 aralkyloxy-carbonyl (vi du, benzyloxycarbonyl, 9-
fluorenylmetoxycarbonyl), nhém 2-tetrahydropyranyl, nhém mono C;.¢ alkylamino-carbonyl (vi
du, metylaminocarbonyl, etylaminocarbonyl) va nhém tuong tir. Cac nhém nay tly y ¢ tur 1
dén 3 phén tir thé duoc lua chon tr nguyén i halogen, nhém C,¢ alkyl, nhom Cy alkoxy va
nhom nitro.

C4c nhém bo vé néu trén c6 thé duge loai bd bing phuong phap loai bao vé da biét (vi
du, phuong phap duge mé ta trong tai liéu Protective Groups in Organic Synthesis, John Wiley
and Sons (1980)).

Céc thust ngft viét tat str dung trong céc phan tmg sau dy duor gidi thich,

Vi du v& “cac hydrocacbon halogen héa” 1am dung méi bao gdm diclometan, cloroform,
cacbon tetraclorua, 1,2-dicloetan va nhom tuong tur.

Vi du v& “cac hydrocacbon thom lam dung méi bao gdm benzen, toluen, xylen va
nhdém tuong tur.

Vi du vé “céc ruou” 1am dung méi bao gdm metanol, etanol, isopropanol, t-butanol,
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phenol va tuong tu.

Vi du vé “céc ete” 1am dung méi bao gdm dietyl ete, tetrahydrofiran, dioxan va tuong tu.

Trong c4c phan tng sau dy, kiém c6 nghia 13 kiém vo co hodc kiém hitu co. Vi du vé
kiém nhu vay bao gbm natri hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, natri hydro
cacbonat, kali hydro cacbonat, Xesi cacbonat, trietylamin, N-etyldiisopropylamin, pyridin, N,N-
dimetylaminopyridin, natri metoxit, natri etoxit, kali t-butoxit, natri hydrua, natri amit,
diazabixycloundexen (DBU) va kiém tuong tur.

Trong céc phén tmg sau day, vi du vé& mudi amoni bao gdm pyridin hydroclorua, pyridin
hydrobromua, pyridin p-toluensulfonat, quinolin hydroclorua, isoquinohh hydroclorua,
- pyrimidin hydroclorua, pyrazin hydroclorua, triazin hydroclorua, trimetylamin hydroclorua,
trietylamin hydroclorua, N-etyldiisopropylamin hydroclorua va mudi amoni twong tr.

Trong c4c phén tmg sau ddy, vi du vé phiic paladi bao gbm paladi axetat, paladi clorua,
tris(dibenzylidenaxeton)dipaladi (0) va phuc tuong tu.

Trong céc phan tng sau dAy, vi du vé phdi tir phosphin bao gdm triphenylphosphin, 2,2’
bis(diphenylphosphino)-1,1’-binaphtyl  (BINAP), dixyclohexyl(2’ 4’6 -triisopropylbiphenyl-2-

yl)phosphin (X-phos) va phi tir tuong tur.

(Phuong phép san xuét 1)
0 0
R1—/< N R1‘< N
HN— HN— .
S x> pt S xR
RS R®
(I-Aa) )

trong d6 P' 1a nhém chiic ¢ thé chuyén héa dugc thanh -Z-R> nhu -NHR® va nhém tuong tu, va
mdi mot ky hiéu khéc 13 nhu duoc x4c dinh & trén.
Trong hop chét (I), hop chét trong d6 Z 13 nhém dugc hua chon tir:

(1) NR*CO-,
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2)-NR’CO-W'-,

(3)-NR’CO-W'-O-,

@) -NR’CO-W-O-W*,

(5) NR’CO-W'-S-,

(6) NR*CO-W'-NR*,

(7) NR’COO-, va

(8) NR’CO-CO-

06 thé dugc tao ra bang cach cho, vi du, hop chét (I-Aa) trong d6 P' 1a -NHR’ tién hanh phan
ung chﬁyén héa nhw phén tmg axyl héa d biét va phan tmg tuong tur.

Phén tmg axyl héa 6 thé duoc thuc hién bang cach cho hop chét (I-Aa) phan g v6i
axit carboxylic, este hoiic hop chét phan tmg (vi du, axit halogenua, anhydrit axit, este hoat tinh,
imidazolit axit va hop chét tuong tur) twong g véi gdc -Z-R’ ciia hop chét (D).

Luong axit carboxylic, este hodic hop chét phan tmg can sir dung thong thudng nam
trong khoéng tir 1 dén 10 duong Iugng tinh theo 1 duong Iuong ctia hop chat (I-Aa).

Phén tmg ndy ¢6 thé duoc thyc hién véi sy 6 mét ciia kiém khi can thiét,

Luong kiém cén sir dung thong thudng nim trong khoang tir 1 dén 10 duong luong tinh
theo 1 duong luong ctia hop chét (-Aa).

Ngoai ra, phan tmg ny c6 thé dugc thuc hién véi sw c6 mit clia chét ngung tu khi cin
thiét. Vi du v& chit ngung tu ndy bao gdm chét phan tmg ngung tu carbodiimit (vi du,
dixyclohexylcarbodiimit, diisopropylcarbodiimit, 1-etyl-3-dimetylaminopropylcarbodiimit va
hydroclorua ctia n6), chat phan tmg ngung tu axit phosphoric (vi dy, dietyl xyanophosphat,
diphenylphosphorylazit), N,N’-carbonyldiimidazol, 2-clo-1,3-dimetylimidazoli tetrafloborat, O-
(7-azabenzotriazol-1-y1)}-N,N,N’,N’-tetrametyluroni hexaflophosphat va chét ngung tu tuong tu.

Luong chit ngung tu cAn str dung thong thuong ndm trong khoang tir 0,1 dén 10 duong
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luong tinh theo 1 duong Iwong ctia hop chit (I-Aa).

Péi véi phan tmg ndy, chét thic ddy ngung tu (vi dy, 1-hydroxy-7-azabenzotriazol, 1-
hydroxybenzotriazol, N-hydroxysucxinimit, N-hydroxyphtalimit) c6 thé dugc st dung khi can
thiét.

Luong chit thic diy ngung tu can sir dung théng thuong nim trong khoang tir 0,1 dén
10 duong luong tinh theo 1 duong luong ctia hop chit (I-Aa).

Nigoai ra, phan g ndy ¢6 thé duoc thuc hién trong dung méi khi cén thiét. Vi du vé
dung méi nhu vy bao gdm céc hydrocacbon halogen héa, céc hydrocacbon thom, céc ete,
axetonitril, etyl axetat, NN-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon,
pyridin, dimetyl sulfoxit, hexametylphosphoramit va dung méi twong tur.

Nhiét d6 phén g thong thudng nim trong khoang tix -30 - 120°C, t6t hon ndm trong
khoang tir 0 dén 100°C.

Thoi gian phén tmg thong thudng nm trong khoang tir 0,1 dén 30 gio.

Hop chét (I-Aa) cAn sir dung Iam chét khoi mao c6 thé dugc tao ra bang phuong phap
néu dudi day.

Axit carboxylic, este hodc hop chét phan tmg tuong tmg véi gbe -Z-R° ctia hop chét (T)
06 thé ¢ siin trén thi trudng, hodic c6 thé duge tao ra bang phuong phap da biét.

Trong hop chét (I), hop chat trong d6 Z 13 nhém duoc Iwa chon tir:

(1)-NR’CONR*-,

(2) NR’CONR*-W'-, va

(3) -NR’CONR*-W'-O-

06 thé duoe tao ra bang cach cho, vi du, hop chét (I-Aa) trong d6 P' 1a -NHR? tién hanh phan
{img chuyén héa nhu phan tmg ure héa da biét va phan tmg tuong tur.

Phén tmg ndy c6 thé duoc thyuc hién bang cach cho hop chét (I-Aa) phan ting véi hop

-48-



25910

chét phan tmg tuong tmng véi gbc -Z-R® ciia hop chét (I), nhur isoxyanat, carbamoylclorua,
tricloetyl carbamat va hop chét tuong tu.

Luong hop chét phan tmg can st dung théng thuong ndm trong khoang tir 1 dén 10
duong luong tinh theo 1 duong luong ciiahop chét (I-Aa).

Phén tmg nay co thé duoc thuc hién véi sy cd mit cia kiém Khi cAn thiét.

Luong kiém cn sir dung thong thudng ndm trong khoang tir 1 dén 10 duong Iuong tinh
theo 1 duong luong ciia hop chét (I-Aa).

Ngoai ra, phan tmg niy c6 thé dugc thyc hién trong dung méi khi cén thiét. Vi du vé
dung mdi ﬁhu véy bao gdm céc dung mdi dugc minh hoa 1am vi dy trong phén g axyl hoa
néu trén.

Nhiét d6 phan tmg théng thudng ndm trong khoang tir-30 dén 100°C.

Thoi gian phan timg thng thudng nim trong khoang tir 0,1 dén 30 gio.

Hop chét phan tmg tuong (g véi gbc -Z-R’ clia hop chét (I) & str dung lam chét khoi
mao c6 thé c6 sin trén thi trudng, hodic 6 thé duoc tao ra bing phuong phap d4 biét.

Ngoai ra, hop chét (I) ¢6 thé duoc tao ra, vi du, bang céch chuyén ddi hop chét (I-Aa)
trong d6 P! 1a -NHR® thanh hop chit trung gian phan tmg nhu carbamoylclorua,
carbamoylimidazolit va hop chét tuong tw sir dung chét carbonyl héa nhu triphosgen,
carbodiimidazol va hop chét tuong tur, va cho hop chét trung gian phan ting tién hanh phan tng
v6i amin twong tmg véi gbe -Z-R’ ciia hop chét (1).

Luong cta chét carbonyl héa cén str dung thong thuong nim trong khoang tir 1 dén 5
duong lugng tinh theo 1 duong luong ctiahop chét (I-Aa).

Luong clia amin cAn si dung théng thudng ndm trong khoang tir 1 d&én 10 duong luong
tinh theo 1 duong luong ciia hop chit (I-Aa).

Phén tmg nay c6 thé duorc thyc hién v6i su c6 mit ciia kiém khi can thiét.
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Luong kiém cAn str dung thong thudng nim trong khoang ir 1 dén 10 duong lugng tinh
theo 1 duong luong ctia hop chét (I-Aa).

Ngoai ra, phén tmg ndy c¢6 thé dugc thuc hién trong dung moi khi can thiét. Vi du vé
dung médi nhur vay bao gdm céc dung méi duge minh hoa 1am vi du trong phan tmg axyl héa
néu trén.

Nhiét d6 phén g théng thudng nim trong khoang tir-30 dén 100°C.

Thdi gian phén g thong thudng nim trong khoang tir 0,1 dén 30 gid.

Amin tuong tng véi gbe -Z-R> clia hop chit (1) 8 str dung lam chit khoi méo c6 thé ¢6
s&n trén thi treong, hogic ¢6 thé duoe tao ra bing phuong phap d biét.

Hop chét (I) va hop chat (I-Aa) c6 thé duoc tao ra theo phuong phép san xuét A1, A2, B

hotic C dugc sir dung d& tao ra hop chét (I-A) sau day.

(Phuong phép san xuat A1)
O9oN O9N HoN
Y.
+ G\X/ \Pg —_— v —_— v
J L! J X7 p2 J X~ P2
RS RE RE
(I-F) (I-E) (I-D) {-C)
N o)
H2N_</ R14< N
- Ao HN—</
S X P2 v
RE S X/ \PQ
RG
(I-B) (I-A)

trong d6 L' 12 nhém roi chuyén; G 13 nguyén tir hydro hodc nguyén tir kim loai (vi du, cac kim
loai kiém nhur lithi, natri, kali, xesi va kim loai kiém tuong tu; cac kim loai kiém thd nhu magie,
canxi va kim loai kidm thd tuong tu); P 1a -Z-R> hoic -P'; J 1a nguyén tir hydro, -SR” hoic -
SCN; R’ 1a nguyén tir hydro hodc a nhém bao vé mercapto (vi du, metyl, phenyl, benzyl, t-butyl)

vamdi mdt ky hidu khéc 1a nhu duogc xéc dinh & trén.
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Vi dy v& nhém 1o chuyén ctia L' bao gdm:
(1) nguyén tir halogen (vi du, flo, clo, brom, i6t);
(2) nhém ¢ cdng thire: -S(O)RS trong d6 k 13 s6 nguyén 0, 1 hogic 2; R® 1 nhém C,4 alkyl (vi
du, metyl, etyl, propyl, tert-butyl), nhom Cq.1o aryl (vi du, benzyl, phenyl, tolyl) va nhom tuong
tu; hodic
(3) nhém c6 cong thirc: -OR® trong d6 R® 13 nhu duge x4c dinh & trén, va nhém tuong tu.

Hop chét (I-A) c6 thé duge tao ra bang cach cho hop chét (I-B) tién hanh phan tmg
chuyén déi nhom chirc @4 biét.

Vi du, hop chit (I-B) dugc cho tién hanh phan (mg axyl héa da biét sir dung axit
carboxylic c6 cong thirc: R'-COOH hoic hop chét phan tmg clia n6 (vi dy, halogenua axit,
anhydrit axit, este hoat tinh, imidazolit axit va hop chét tuong tir), va hop chét tao thanh dugc cho
ién hanh phéan tmg chuyén dbi nhém chirc d& biét khi cn thiét, bing cach d6 hop chat (I-A) ¢6
thé duoc tao ra.

Phén tmg axyl ha c6 thé duoc thuc hién theo cach tuong ty nhu trong phuong phép san
xuét 1 néu trén.

Axit carboxylic ¢6 cong thitc R'-COOH va hop chét phan tmg ctia n6 c6 thé dugc tao ra
bang phuong phap da biét.

Hop chét (I-B) c6 thé duoc tao ra i hgp chét (-C).

Vi dy, hop chét (I-C) trong d6 T 1a -SR” dugc cho tién hanh phén tmg loai bao vé da biét
& chuyén d6i J thanh -SH, va duoc phéan g véi xyanogen bromua hogc 1,1-di-1H-imidazol-1-
ylmetanimin, bing cach d6 hop chét (I-B) ¢6 thé dugr tao ra.

Luong xyanogen bromua hozc 1,1-di-1H-imidazol-1-ylmetanimin cn st dung théng
thudng nim trong khoéang tir 1 dén 10 duong luong, tt hon nim trong khoang tir 1 dén 5 duong

Tugng, tinh theo 1 duong lugng ctia hop chét (I-C).
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Phén tmg nay t6t hon duoc thue hién trong dung méi. Vi du vé dung méi nhu vay bao
g&n&ﬁchy&mmwimnhakgﬁnhé&céchy&naxbonﬂmmmcﬁcnﬂmgcé:dngn«mxya«mxﬁmm
etyl axetat, N,;N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hexametylphosphoramit, nuéc hodc dung méi hdn hop ctia chiing va dung méi tuong ty.

Ngoai ra, phéan tmg ndy ciing ¢6 thé duoc thuc hién véi sw c6 mit clia kiém.

Luong kiém cén str dung théng thuong nim trong khoang tir 0,1 dén 10 duong luong,
6t hon nim trong khoang tix 0,1 dn 2 duong luong, tinh theo 1 duong luong ctia hop chét (I-C).

Phén tmg ndy c6 thé duoc thuc hién dudi diéu kién 1am lanh (théng thuong nim trong
khoang tir -78 dén 20°C, t6t hon nim trong khodng tir -10 dén 10°C), & nhiét do trong phong

hoic dudi didu kién gia nhiét (thong thudng nim trong khoang tir 40 dén 200°C, tot hon nim
trong khoéng tir 40 dén 160°C).

’Hﬁﬁgbnphé1ﬁngﬂbngﬂnﬁmgn&nhnngkmﬁmgﬁr1dén30gknﬁﬁh0nn&nﬁong
Kkhoang tir 1 dén 20 gio, tdt hon nita nim trong khoang tir 1 dén 10 gio.

Ngodi ra, hop chét (I-B) ciing ¢6 thé duoc tao ra bing cach cho hop chét (I-C) trong d6 J
1a—SCN phéan g véi axit trong dung moi.

Vi du vé axit bao gdm axit clohydric, axit axetic, axit sulfuric va axit tuong tu.

Luong axit cAn str dung nim trong khoang tir 1 dén 10 duong luong hodic lugng dung
méi trong mot sb trudng hop, tdt hon nim trong khoang tir 1 d&én 5 dwong huong, tinh theo 1
duong luong ctia hop chét (I-C).

Pé 1am dung mdi, vi dy, cac hydrocacbon halogen héa, cic hydrocacbon thom, cac ruou,
céc ete, axeton, axetonitril, etyl axetat, N,N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-
pyrolidon, dimety] sulfoxit, hexametylphosphoramit, nuéc, axit axetic hogc dung méi hon hop
ciia chiing va dung méi tuong tur ¢6 thé duge st dung.

Phan tmg ndy ¢ thé duoc thue hién dudi didu kién 1im lanh (thong thudng nim trong
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khoéng tix -78 dén 20°C, t5t hon nim trong khoang tir -10 d&én 10°C), & nhiét d6 trong phong
hodc dudi diéu kién gia nhiét (thong thuong nim trong khoang tir 40 dén 200°C, tbt hon nim
trong khoang tir 40 dén 160°C).
Thbigbnphﬁ1ﬁngﬂﬁmgﬂnmmgnénubngkhoéy;ﬁr1dén30gﬁnﬁ&hann&nhnng
khoang tir 1 dén 20 gid, tt hon nita ndm trong khoang tir 1 dén 10 gio.
Neodi ra, hop chit (I-B) ciing c6 thé duge tao ra bang céch cho hop chat (I-C) trong d6 J
14 nguyén tit hydro phan g vdi kali thioxyanat, natri thioxyanat hodc amoni thioxyanat, va
bnxnfﬁnngtubnghqpm%gRﬁﬁkhﬁﬂépﬂ%ﬂ&ﬂﬁ&ﬁnd@nﬁlnhunhﬁnxymxxnhﬁnnmﬁ,
nhém alkoxycarbonyl va nhém tuong tu.
LupngkaﬁﬂﬁoxyéxmImmiﬁm»qmnmlmécanunﬁﬂﬁomﬂmatdilﬂidMngangphhl
ﬁngnayﬂﬁmgﬂnﬁmgrﬁmluongkhﬁmguhldé110dnonghﬂxg;ﬁﬁhann&nUDngkmﬁmgui
1 dén 5 duong luong, tinh theo 1 dwong lugng ciia hop chét (I-C).
Lupngkmxncﬁn9&dungﬂﬁmgﬂmﬁmgrﬁmluongkhoéggﬁr1dén5<immglwm¥;ﬁﬁ
hann&nunngkhﬁmguildén2duonghﬂmu;ﬁnhﬂmolcmmnghmmgcﬁahgpcmﬁ(LC)
Phéan tmg nay t6t hon duoe thyc hién trong dung méi. Dé 1am dung méi nhur vay, vi dy,
céchydmxadmmnhakgﬁnhé@cﬁclmdnxwaonﬂxnn,cé:nnmgcéceﬁ;axdon,amﬁonﬁdLe@d
axetat, N,N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
h@&nnebdphoqﬂxxmnﬁ,nuéc,aﬁtaxem:hoa:dungrnﬁilﬁilhgp clia ching va dung mdi
tuong t ¢6 thé duoc sir dung.
PhéjﬁngnaycbthédUocﬂnmlﬁélduéidﬁukﬁmlﬁnlhnhGhﬁngﬂnﬁmgrﬁmJUOng
khoang tir 78 dén 20°C, tt hon nim trong khoang tit -10 dén 10°C), & nhiét do trong phong
hodic dusi didu kién gia nhiét (thong thudng nim trong khoang tir 40 dén 200°C, &t hon nim
trong khoang tir 40 dén 160°C).

Thoi gian phéan tmg thong thuong nim trong khoang tir 1 dén 30 gioy, t6t hon nim trong
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khoang tir 1 dén 20 gid, t5t hon nita nim trong khoang tir 1 dén 10 gio.

Theo céch khac, hop chét (I-B) cfing c6 thé durge tao ra bing céch cho hop chét (I-D) tién
hanh phan tmg khir 4 biét.

Vi dy, hop chét (I-B) c6 thé duoce tao ra truc iép bing céch cho hop chét (I-D) trong d6 J
14—SCN tién hanh phan tmg khir, khéng thong qua hop chét (I-C) trong d6 J 1a—SCN.

Nigzoai ra, hop chéit (I-B) ciing ¢6 thé duge tao ra bing céch cho hop chét (I-D) trong d6 J
1a—SCN phén tmg véi sat khir v6i sy 06 mét ciia axit.

Vi du vé axit bao g6m axit clohydric, axit axetic, axit sulfuric va axit twong tu.

Luong axit cAn st dung ndm trong khoang tir 1 dén 20 duong lugng hogc lugng dung
mdi trong mot s trudng hop, tt hon nim trong khoéng tir 1 dén 10 duong huong, tinh theo 1
duong luong ctia hop chét (I-D).

Luong sét khir can sir dung trong phén tng nay nam trong khoang tir 1 dén 10 duong
luong, t6t hon nim trong khoang tir 1 dén 5 duong luong, tinh theo 1 duong luong ctia hop chat
I-D).

Phén tmg ndy t6t hon dugc thuc hién trong dung moi. Pé 1am dung mdi nhu vy, vi duy,
c4c hydrocacbon halogen héa, céc hydrocacbon thom, cac rugu, céc ete, axeton, axetonitril, etyl
axetat, NN-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hexametylphosphoramit, nude, axit axetic hodc dung mdi hén hop ctia ching va dung moi
tuong tr co thé duoc sir dung,

Phén (ing ndy c6 thé duoc thyc hién dudi didu kién lam lanh (thong thudng nam trong
khoang tir -78 dn 20°C, tt hon ndm trong khong tix -10 dén 10°C), & nhiét d trong phong
hodc dudi diéu kién gia nhiét (thong thuong nim trong khoang tir 40 dén 200°C, t6t hon nam
trong khoang tir 40 dén 160°C).

Thoi gian phén tmg théng thudng ndm trong khoéng tir 1 dén 30 gio, &t hon nim trong
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khoéng tir 1 dn 20 gid, t6t hon nita ndm trong khoang tir 1 dén 10 gio.

Hop chét (I-D) ¢6 thé dugc tao ra bang cach cho hop chét (I-E) phan tmg v6i hop chét (I-
F).

Tmmghgpdhi(LE)(3chﬁyﬁﬂéngqﬁ%l&hy&mrmmngcéﬂﬁﬂéngwﬁmiﬁkhnkxi

Luong hop chét (I-E) can sir dung thong thuong ndm trong khoang tir 1 dén 5 duong
hnmg;ﬁ&hanm&nuomgkmﬁmgu&1dénZdnonghﬂmg;ﬁhhﬂmX)lduonghmmgcﬁahqpcmﬁ
(-F).

Ph@lﬁngn@yﬁﬁlunlduqcﬂmmlﬁ@1u0ngdungnﬁﬁfVidgvédungrnéinhuv@ybw)
g&m&échy&naxbonhﬂoganhdxGkﬂndmmmimnﬂxnngﬁcnﬂmgcaxm;amﬁmxamﬁomﬂi
etyl axetat, N,;N-dimetylformamit, N;N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hexametylphosphoramit, nu6c hogic dung mdi hdn hop ctia ching va dung méi tuong .

}kgﬁingkﬁ%nh@écnnxﬁanuxﬁcéthédhvcSidungchophénﬁngnay

Lupngkﬁ%nho@:nméimnoniG&lQ&dungﬂﬁmgthuéngnénluongkhoéygﬁr1dénlO
dubngluqm;téthannén1ﬂongldxﬁngt&]‘&%ﬂZdMDmgluong,ﬁnhﬂxX)ldUUngluQngcﬁa
hop chét (I-F).

Ngoai ra, phirc paladi hodic phdi tir phosphin c6 thé duoc str dung 1am chat xtc tac cho
phén ing nay.

Luong phirc paladi cin sir dung thng thudng ndm trong khoang tir 0,05 dén 10 duong
lugng, 6t hon nim trong khoang tir 0,05 dén 2 duong lugng, tinh theo 1 duong lugng ciia hop
chét (I-F).

Iﬂmgmﬁhﬁﬂm$Mnﬁnwﬂmgm&gmmmgﬁmumgmmﬁngJd%ZO
duong luong, tbt hon niim trong khoang tir 0,1 dén 4 duong luong, tinh theo 1 duong luong ciia
hop chét (I-F).

Phén g nay ¢6 thé duoc thue hién dudi diéu kién 1am lanh (théng thuong nim trong
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khoéng tix -78 dén 20°C, tt hon ndm trong khoang tir -10 dén 10°C), & nhiét do trong phong
hotic dudi didu kién gia nhiét (thong thuong nim trong khodng tlr 40 dén 200°C, tt hon nim
trong khoéng tir 40 dén 160°C).

Thoi gian phan tmg thong thuong ndm trong khoang tir 1 dén 30 gio, tdt hon nim trong
khoang tir 1 dén 20 gid, t6t hon nita nm trong khoéng tir 1 dén 10 gio.

Ngoai ra, phan tmg nay co thé duge thye hién dudi didu kién chiéu xa vi séng.

Hop chét (I-E) cAn st dung 1am chét khoi mao cho phéan (mg nay c6 thé c6 san trén thi
truong, hodc ¢6 thé dugc tao ra bang phuong phap da biét.

Ngodi ra, hop chét (IF) c6 thé c6 san trén thi trudng, hode 6 thé duoc tao ra bing

phuong phép da biét.
(Phuong phép san Xuht A2)
H,N H,N
+ G\X/Y‘\ P2 Y
J L' J X~ P2
NO, NO,
(I-G) (FE) (-Ca)

trong do mdi motky hiéu 1a nhur dugc xéc dinh 6 trén.

Hop chit (I-Ca) ciing ¢ thé duoc tao ra bing cach cho hop chét (I-E) phéan g v6i hop
chét (-G).

Luong hop chét (I-E) can sir dung thong thuong nim trong khoéng tir 1 dén 5 duong
luong, tt hon nim trong khoéng tir 1 dén 2 duong luong, tinh theo 1 duong luong cia hop chét
I-G).

Phén tmg nay tt hon duge thuc hién trong dung méi. Vi du vé& dung moi nhu vy bao
gé)m cac hydrocacbon halogen hoa, cac hydrocacbon thom, céc rugu, cc ete, axeton, axetonitril,
etyl axetat, NN-dimetylformamit, NN-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,

hexametylphosphoramit, nuéc hodc dung moéi hén hop clia ching va dung moi tuong tr.
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Ngoai ra, kiém hogic mudi amoni ¢6 thé duge sir dung cho phéan tmg nay.

Luong kiém hoic mubi amoni cin sir dung thong thuong nim trong khoang tir 1 dén 10
duong Iuong, tbt hon nim trong khoang tir 1 dén 2 duong luong, tinh theo 1 duong lugng cla
hop chét (I-G).

N@pﬁr&;mﬂcpdaﬁlmﬁcpMEUEpMEﬂﬁnoéﬂéchmms&chmgkmndﬁ&x&:ﬁccm)
phén Umg nay.

Luong phirc paladi can stt dung théng thuong ndm trong khoéng tir 0,05 dén 10 duong
hnxg;ﬁﬁlun1n§n1tongkhoéngt&(LOSdénZ<ing]ugmg,ﬁﬂhﬂxx>lduongluongcﬁahgp
chét (-G).

Iumgﬂﬁﬁﬁmm$Mnénw@mgm&ngMgﬁmumngthOJd%ZO
duongluongbﬁihonnénluonglﬁméngt&(hldé14dhnnghxmg;ﬁhhﬂxx>ldunmglugngcﬁa
hop chit (I-G).

Phén tmg ndy o6 thé duge thuc hién dusi diéu kién 1am lanh (théng thudng ndm trong
khoang tix -78 dén 20°C, tt hon ndm trong khoang tir -10 dén 10°C), & nhiét do trong phong
hoiic dudi didu kién gia nhiét (thong thudng ndm trong khoang tir 40 dén 200°C, 5t hon ndm
trong khoang tir 40 dén 160°C).

Thoi gian phén (mg thong thudng nim trong khoang tir 1 dén 30 gio, t5t hon nim trong
khoang tir 1 dén 20 gid, tdt hon nita nim trong khoang tir 1 dén 10 gid.

Ngoai ra, phan tmg nay c6 thé dugc thuc hién dudi diéu kién chiéuxa vi séng.

iprchﬁ(LE)c&n&&d@ngkﬁncmﬁkhoinﬁochophélﬁngrﬁycﬁthécés&aﬂénﬂj
trudng, hotic c6 thé duge tao ra bing phuong phép da biét.

Ngodi ra, hop chit (IG) ¢6 thé c6 sin trén thi trudng, hodic ¢6 thé dugc tao ra bang
phuong phép da biét.

(Phuong phép san xuét B)
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RE RS RS Ls
(I-M) (I-L) (1-K) (-9
) o}
=Y _< N Rr! —< N
- - HN 4 + 2/Y\. 2 HN 4
-—<Sj©\x G L P _<s /Y\pZ
RE RS
-1y (I-H) (I-A)

trong d6 L2 13 nhém o chuyén; U 14 -X-G hozic nhém chi 6 thé chuyén héa duoc thanh -X-G
(vi dy, -NO,, -OR’ (R’ 14 nhém C,4 alkyl (vi du, metyl, etyl, propyl, tert-butyl), nhém Cg.y aryl
(vi du, phenyl, tolyl), hodc nhém Crg aralkyl (vi du, benzyl)); va mdi mot ky higu khac 1a nhu
duoc xac dinh & trén.

Hop chit (I-A) c6 thé duoc tao ra bing cach cho hop chét (I-I) phan tmg vé6i hop chét (I-
H).

Trong hop chét (I-H), dé 1am nhém 1o chuyén cia L%, c4c nhém tuong tir nhw nhém 1o
chuyén ctia L' néu trén c6 thé duge sir dung,

Trong hop chét (II), G chi yéu 1a nguyén tir hydro nhumg ¢6 thé 1a nguyén tir kim loai.

Luong hop chét (I-I) cAn sir dung thong thudng nim trong khoang tir 1 dén 5 duong
luong, t5t hon nam trong khoang tir 1 d&én 2 duong Iugng, tinh theo 1 duong luong ciia hop chét
(-HD.

Phén tmg nay t6t hon duoc thuc hién trong dung méi. Vi du vé& dung mdi nhur vay bao
génlakﬂmﬂhocwﬂxnlhakgﬁnhé&céchydmxadxxﬂhongcécnﬂmgcéce&;axekngaxdonﬁdL
etyl axetat, N,N-dimetylformamit, N,;N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hexametylphosphoramit, nu6c hoic dung mdi hdn hop clia chiing va dung méi tuong tur.

Ngoi ra, kiém hosc mudi amoni ¢6 thé duoc sir dung cho phan tmg niy.

Luong kiém hogic mudi amoni cén st dung thng thuong nim trong khoang tix 1 dén 10

duong luong, t5t hon nim trong khoang tir 1 dén 2 duong luong, tinh theo 1 duong Iuong clia
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hop chét (I-H).

Pﬁgﬁdngph&cpﬂwﬁlmﬁcphﬁt&phoqimlaﬁﬂéchmms&ckmgkhnchﬁxﬁcﬁk(im
phén img nay.

Luong phirc paladi can str dung thong thudng ndm trong khoang tir 0,05 dén 10 duong
hnxg;ﬁ&lxn1n§n1ﬁongkhoéngt&(LOSdénilduonghmxg;ﬁhhﬂKX)1dunnglupngcﬁahgp
chét (I-H).

Iﬂmgﬂﬁﬂﬁﬁm$Mn&nwdmgm&gmmmgﬁmumgmm®ngJ&%20
duongluqng,ﬁhhonnénluongldméngt&(xldén4dhonghnm¥;ﬁnhﬂkX)lduonglugngcﬁa
hop chét (I-H).

thlﬁngrﬁwcﬁ1héduocthuchmﬁlduéid@mldénkhnl@da@héngthubngrénluong
khoang tir -78 dén 20°C, tdt hon nim trong khoang tir -10 dén 10°C), & nhiét do trong phong
hoiic dudi didu kién gia nhiét (thong thudng ndm trong khoang tir 40 dén 200°C, 6t hon nim
trong khoéng tir 40 dén 160°C).

Thbigbnphélﬁngﬂﬁmgﬂnﬁmgrﬁmnﬂongkho&ugﬁr1dén30gﬁnﬁﬁhﬂnn&nh©ng
khoang tir 1 dén 20 gio, t6t hon nita ndm trong khoéng tir 1 dén 10 gid.

Ngoai ra, phan tmg nay co thé duor thyc hién dudi didu kién chiéu xa vi song.

Hop chét (IFH) cAn str dung lam chét khoi méo cho phén ting ndy ¢6 thé c6 san trén thi
trudmg, hotic ¢6 thé duoc tao ra bang phuong phap da biét.

Hop chit (1) 6 thé duge tao ra cho U ctia hop chét (I-J) tién hanh phén tmg chuyén doi
nhém chire da biét.

Vi du, hop chét (IF) trong d6 -X-G 1a -NH, ¢6 thé dugc tao ra tir hop chét (I-J) trong d6
U 12 -NO, biing phan (g khir d& biét. Ngoai ra, bing cach cho hop chét ndy tién hanh phén tmg
amin héa khir da biét, phan tmg lién hop da biét str dung chét xtic tac paladi va chét xuc tac

tuwong tur, nthém metyl hodc nhém béo vé amino (vi dy, benzyl, t-butyl) ¢ thé duoc dua vao gdc
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NH, dugc biéu thi bang -X-G.

Theo cach khac, hop chét (I-J) trong d6 U 1a -OR’ dugc cho tién hanh phan tmg loai bo
vé da biét dé thu duogc hop chét (I-I) trong d6 -X-G 13 -OH.

Hop chét (I-J) cAn sir dung 1am chét khoi mao c6 thé duoc tao ra bang phuong phép da
biét.

Vi du, hop chét (IJ) ¢6 thé duge tao ra bing cach cho hop cht (I-K) va axit carboxylic
¢6 cong thirc: R™-COOH hoiic hop chét phan tmg ciia n6 tién hanh phan tmg axyl héa da biét
theo cach tuong tu nhu trong phuong phép san xuét Al néu trén.

Hop chét (I-K) can sir dung lam chét khoi mao c6 thé dugc tao ra bang phuong phép da
biét.

Vi dy, hop chét (1K) ¢6 thé dugc tao ra tir hop chét (I-L).

Vi du, hop chét (I-L) trong d6 T 1a -SR” (R’ 1a nhur duoc xéc dinh & trén) duge cho tién
hanh phén (mg loai bao vé da biét dé chuyén d6i J thanh -SH, va duoc phan tmg véi xyanogen
bromua hoiic 1,1-di-1H-imidazol-1-ylmetanimin dé thu duoc hop chét (-K).

Luong xyanogen bromua hogc 1,1-di-1H-imidazol-1-ylmetanimin can sir dung thong
thudng ndim trong khoang tix 1 dén 10 duong luong, 16t hon néim trong khoéng tir 1 dén 5 duong
Juong, tinh theo 1 duong lugng ciia hop chét (I-L).

Phén tmg ndy t5t hon dugc thyc hién trong dung méi. Vi du vé dung mdi nhu vay bao
gdm céc hydrocacbon halogen héa, cac hydrocacbon thom, cac rugu, céc ete, axeton, axetonitril,
etyl axetat, N,N-dimety]formamit, N N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl su]foxit,
hexametylphosphoramit, nudc hogc dung moi hén hop ciia ching va dung méi tuong tu.

Ngoai ra, phan tmg nay cfing cb thé duoc thue hién v sy co mit clia kiém.

Luong kiém cAn sit dung thong thudng nim trong khoang tir 0,1 dén 10 duong luong,

t6t hon nim trong khoang tix 0,1 dén 2 duong luong, tinh theo 1 duong lugng ctia hop chét (I-L).
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Phén tmg ndy ¢6 thé dugc thyc hién dudi didu kién 1am lanh (thong thudng nim trong
 khoang tir -78 dén 20°C, t6t hon nim trong khoang tir -10 dén 10°C), ¢ nhiét do trong phong
hoic dudi didu kién gia nhiét (thong thudng ndm trong khoang tir 40 dén 200°C, t5t hon nim
trong khoéang tir 40 dén 160°C).

T}Kﬁgbnphélﬁngﬂﬁmgﬂnﬁmgrﬁm1uongkhﬁmgu)1dén30gﬁnﬁﬁhann&nh©ng
khoang tir 1 dén 20 giy, tdt hon nita ndm trong khoang tir 1 dén 10 gid.

| Neodi ra, hop chét (IKK) cling c6 thé dugc tao ra bing céch cho hop chét (I-L) trong d6 J
13—SCN phén tmg vdi axit trong dung moi.

Vi dy v& axit bao gdm axit clohydric, axit axetic, axit sulfuric va axit tuong tur.

Luong axit can sit dung ndm trong khoang tir 1 dén 10 duong lugng hodc luong dung
mdi trong mét s6 trudng hop, 6t hon ném trong khoang tir 1 dén 5 duong luong, tinh theo 1
duong luong ciia hop chét (I-L).

Pé 1am dung m6i, vi dy, cac hydrocacbon halogen héa, cac hydrocacbon thom, cac rugu,
céc ete, axeton, axetonitril, etyl axetat, N,N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-
jgwoﬁdon,dhnequmm»dg}mxmmeqdphoqﬂxnanﬁtrnﬁw,aﬁtaxeﬁchoécdmngrnéih&nhqp
cﬁadﬁmgvﬁdmngnﬁﬁﬂmmgtgoéﬂéchmms&dung

Phén (g ndy 6 thé duoc thuc hién dudi didu kién 1am lanh (thdng thudng ném trong
khoang tix -78 dén 20°C, tt hon nm trong khoang tir -10 dén 10°C), ¢ nhiét d6 trong phong
hodc dui didu kién gia nhiét (thong thudng ndm trong khoang tir 40 dén 200°C, &t hon nim
trong khoang tir 40 dén 160°C).

Thbighnfhénﬁmgthéngthuéngrﬁmluongkhoég;dr1dén30giitéthonnén1ﬁong
khoang tir 1 dén 20 gio, tdt hon nita ndm trong khoéng tir 1 dén 10 gid.

Ngoai ra, hop chét (I-K) ciing c6 thé duoc tao ra bang cach cho hop chét (I-L) trong d6 J

14 nguyén tir hydro phan tmg véi kali thioxyanat, natri thioxyanat hofic amoni thioxyanat, va
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bnnnfﬁnngﬁubnghgpr@w;R?ﬁ&hanﬁqﬁﬁnu&ﬂé}ﬁnd@nulnhurﬁﬁmaxywxxnhﬁnmﬁ&q
nhém C¢ alkoxy-carbonyl va nhom tuong tur.

LuougkaﬁﬂjoxymumluﬁdﬂﬁoxymuﬂlmﬁcanuxﬁﬂﬁoxymuncﬁlmidungUDngIﬁﬁn
ﬁngn&y&@ngﬂn@mgn&nhmngkhﬁmgﬂk1dén10dunnghnmn;ﬁﬁhann&nimmgkmﬁmgﬁr
1 dn 5 duong luong, tinh theo 1 duong uong ciia hop chét (I-L).

Lupngbnnncﬁns&ckmgﬂﬁmgﬂmﬁmgrﬁmnuongkhoéggﬁr1dénScthngmu;ﬁﬁ
hon nim trong khoang tir 1 dén 2 duong luong, tinh theo 1 duong lugng ctia hop chat (I-L).

Phémﬁngn@yﬁﬁhanduocﬂnxﬂﬁénuOngdungnﬁﬁJDéEhn(hmgrnﬁinhuvﬁn\ddg
céc hydrocacbon halogen hda, cac hydrocacbon thom, cic rugu, cic ete, axeton, axetonitril, etyl
axetat, N,N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hexametylphosphoramit, nudc, axit axetic hogic dung méi hén hop clia ching va dung méi
ungquéﬁédMchﬁdyng

Phén ting ndy c6 thé duoc thyc hién dudi diéu kién lim lanh (thong thudng nam trong
khoang tir -78 dén 20°C, t6t hon nim trong khoang tir -10 dén 10°C), & nhiét do trong phong
hodic duéi didu kién gia nhiét (théng thuong ndm trong khoang tir 40 dén 200°C, t6t hon ndm
trong khoang tir 40 dén 160°C).

Thoi gian phén tmg thong thuong nam trong khoang tir 1 dén 30 gio, tt hon nim trong
khoang tir 1 dén 20 gio, tt hon nita niim trong khoéng tir 1 dén 10 gjo.

Hop chét (I-L) cAn sir dung lam chét khoi mao c6 thé c6 sin trén thi trudng, hoge c6 thé
duoc tao ra bang phuong phép da biét.

Vﬁd@k@pch&(bl)oéﬂécmmcwwrabéygakhchohqpdﬁﬁdJVDﬁénhmﬁuﬂﬁnﬁmg
khir da biét dé chuyén dbi nhém nitro thanh nhém amino.

Theo céch khéc, hop chit (1K) ¢6 thé dugc tao ra truc tiép bing cach cho hop chat (I-M)

frong d6 J 1a—SCN tién hanh phén tmg khir, khong théng qua hop chét (I-L) trong d6 J 1a—SCN.
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}%gﬁdn%hqpdﬁ&ﬂﬂ{himgoéﬂéCm@cnxnalﬁngcaium@hgpCM%GJW)UongdéJ
[a—SCN phan g v6i sét khir v6i sur 6 mit clia axit.

Vi du v& axit bao gdm axit clohydric, axit axetic, axit sulfuric va axit tuong tur.

Lupngaxﬁcéngﬁd@ngn%ntmmgldmﬁngﬁi1dén20duonghﬂmgghoa:kmmgchmg
méi trong mét sb trudng hop, bt hon ndm trong khoang tir 1 dén 10 duong luong, tinh theo 1
duong luong ctia hop chét (I-M),

Luong st khix can sir dung trong phan tmg niy nim trong khoang tir 1 dén 10 duong
hnmg;ﬁﬁhonnﬁnluongkhoéygﬁr1déanuUnghﬂﬂE;ﬁnhﬂKX)lduamghmmgcﬁahgpchﬁ
(-M).

Phén tmg ndy 5t hon duoc thuc hién trong dung moi. Dé 1am dung méi nhu vy, vi dy,
cac hydrocacbon halogen héa, cac hydrocacbon thom, cac ruou, céc ete, axeton, axetonitril, etyl
axetat, N,N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hﬁmnnaykhoqﬂmmnnmlmﬁm,wdta&ﬁclm@cCmmglnﬁih&nhgpcﬁachmggvédegrmﬁ
tuongﬂgoéﬂéchmms&dung

Ph&nﬁngrﬁycﬁthédnocﬂnnﬂﬁénduéid@ukﬁilbn1kmh(&@ngﬂnﬁmgrﬁmnnong
khoang tir -78 dén 20°C, t6t hon ndm trong khoang tir -10 dén 10°C), & nhiét do trong phong
hodic dudi didu kién gia nhiét (thong thudng ndm trong khoang tir 40 dén 200°C, tt hon ndm
trong khoang tir 40 dén 160°C).

Thoi gian phéan g théng thudng nim trong khoang tir 1 dén 30 gid, tt hon ndm trong
khoéng tir 1 dén 20 gid, tt hon nita nim trong khoéng tix 1 dén 10 gio.

Hop chét (I-M) cAn sir dung lam chét khoi mao c6 thé ¢6 sin trén thi trudng, hodic ¢ thé
duor tao ra bing phuong phap da biét.

(Phuong phép san xuét C)
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trong d6 L* 1a nhém rdi chuyén; va mdi mot ky hiéu khac 1 nhw dugc xéc dinh & trén.

Hop chét (I-A) ¢6 thé dugc tao ra bing cach cho hop chét (I-N) phan tmg v6i hop chét (I-
0).

Trong hop chét (-N), G chu yéu 1a nguyén tr hydro nhung c6 thé 13 nguyén tir kim loai.

Trong hop chét (I-O), & 13m nhém rdi chuyén ctia L, cac nhém tuong tw nhu nhom roi
chuyén cia L' néu trén c6 thé dugc st dung,

Luong hop chat (-N) cAn stt dung thong thudng ndm trong khoang tir 1 dén 5 duong
luong, t5t hon nim trong khoang tir 1 dén 2 duong luong, tinh theo 1 dwong luong clia hop chét
1-O).

Phan tmg nay t6t hon dugc thuc hién trong dung méi. Vi du vé& dung méi nhu vy bao
gdm céc hydrocacbon halogen héa, céc hydrocacbon thom, céc rugu, cac ete, axeton, axetonitril,
etyl axetat, N,N-dimetylformamit, N N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hexametylphosphoramit, nuéc hodc dung méi hén hop ctia chiing va dung méi tuong tur.

Ngoéi ra, kiém hogc mudi amoni c6 thé duoc sir dung cho phan tng nay.

Luong kiém hogic mudi amoni cAn sir dung théng thudng ndm trong khoang tir 1 dén 10
duong Iuong, tt hon nim trong khoéng tir 1 dén 2 duong huong, tinh theo 1 duong luong cia

hop chét (I-O).
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}k;ﬁingph&cpabdiho@:dﬁﬁh&phoqﬂﬂncéthéduccs&d@ngkhncm%xﬂcﬁhcho
phan tmg nay.

Luong phtrc paladi can sir dung théng thuong ndm trong khoang tir 0,05 dén 10 duong
hnmg;ﬁ&h@ﬂrﬁn1ﬁ0ngkhoéygﬁrQ05déa2du0nghﬂx¥;ﬁnhﬂxx)1dnonghmmgcﬁahqp
chét (I-O).

Luong phdi tir phosphin can st dung thong thudng nim trong khoéng tir 0,1 dén 20
dUOnghﬂmg;ﬁ&h@nlﬁmauongkhmkgj&(kldél4dnonghﬂx§;ﬁnhﬂKX)1duomgluqngcﬁa
hop chét (-O).

Phénﬁmgrﬁbzoéthédnocﬂnnzhﬁn(hﬁﬁdﬁﬁlkﬁhlEmnkxﬂ1@h6ngthudngrén1ﬁong
khoang tir -78 dén 20°C, tét hon nm trong khoéng tir -10 dén 10°C), ¢ nhiét d trong phong
hoiic dusi didu kién gia nhiét (théng thudng ndm trong khoéng tir 40 dén 200°C, 6t hon ndm
trong khoang tir 40 dén 160°C).

’Hﬁﬁgmnphé1ﬁngﬂﬁmgﬂn@ngnénunngkhoé%;ﬁr1dén30gﬁnﬁﬁh0nninhong
khoang tir 1 dén 20 gid, tt hon nita ndm trong khoang tir 1 dén 10 gio.

Ngoai ra, phan tmg nay c6 thé duoc thuc hién dudi didu kién chiéu xa vi séng.

}kn)dﬁ%(LhDc&ngdengEmJCMikhoinﬁochophélﬁngr@yoéﬂémbsﬁnuénﬂﬁ
uu&m;ho@:aiméducc&wrabégnjummgpmapdﬁbﬁi

Ngoai ra, hop chat (IF0) ¢6 thé dugr tao ra bing phuong phap da biét.

Vi du, hop chét nguyén liéu khéi dAu (1-0) c6 thé dugc tao ra bang cach cho hop chét (I-
P) va axit carboxylic c6 cong thirc: R'-COOH hoiic hop chét phan tmg clia nd tién hanh phan
{ing axyl hoa d biét theo c4ch trong ty nhu trong phuong phép sén xut Al néu trén.

Hop chét (I-P) cén sir dyng 1am chét khoi mao c6 thé duge tao ra bang phuong phép da
biét.

Vi dy, hop chét (I-P) c6 thé dugc tao ra tirhgp chét (I-Q).
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Vi duy, hop chét (I-P) c6 thé duoc tao ra bang cach cho hop chét (I-Q) trong d6 J 1a SR’
(R 1a nhu duoc x4c dinh & trén) tién hanh phén tng loai bao vé da biét dé chuyén ddi J thanh —
SH va sau d6 cho hop chét phan tmg v6i xyanogen bromua hodc 1,1-di-1H-imidazol-1-
ylmetanimin.

Luong xyanogen bromua hodc 1,1-di-1H-imidazol-1-ylmetanimin can str dung thong
fhudng nim trong khoang tir 1 dén 10 duong lugng, 16t hon ndm trong khoang tir 1 dén 5 duong
]uqm;ﬁhhﬂmolCﬁmnghmmgcﬁahqpcmﬁ(LC&

Phén tmg nay 6t hon duoc thyuc hién trong dung méi. Vi du vé dung mdi nhu vy bao
20m céc hydrocacbon halogen hda, cac hydrocacbon thom, cac ruou, céc ete, axeton, axetonitril,
dylamﬁagI{}thndyﬁbnnanﬁgI{}Ldﬁne@&nmmnnﬁ,14ndyk21xﬂoﬁdon,dhndylﬂﬂﬁ»dt
hexametylphosphoramit, nuéc hogc dung méi hon hop ciia chiing va dung méi tuong tu.

Ngoai ra, phan tmg nay ciing c6 thé duogc thyc hién voi sur co mit clia kiém.

Luong kiém cin sir dung théng thudng nim trong khoéang tir 0,1 dén 10 duong luong,
8t hon nim trong khoang tir 0,1 dén 2 duong luong, tinh theo 1 duong Iuong clia hop chét (I-Q).

Phénﬁmgrﬁycbthéduocﬂmm:hﬁmmhﬁﬁdﬁiﬂd@nﬁhn1@ﬂ10h6ngthudngrén1uong
khoang tir -78 dn 20°C, tt hon ndm trong khoang tir -10 dn 10°C), ¢ nhiét do trong phong
hodic dudi diéu kién gia nhiét (thong thudng nam trong khoang tir 40 dén 200°C, 6t hon nam
trong khoang tir 40 dén 160°C).

’Hﬁﬂgkm¢ﬁénﬁmgﬂﬁmgﬂnﬁmgnémtmmgkhaﬁgt&1Cﬁn30gﬁnﬁﬁhann&nhnng
khoang tir 1 dén 20 gio, tdt hon nita ndm trong khoang tir 1 dén 10 gid.

Ngoai ra, hop chét (I-P) c¢6 thé dugc tao ra bang cach cho hop chat (I-Q) trong d6 J 1a -
SCN phan g véi axit trong dung mo6i.

Vi du vé axit bao gdm axit clohydric, axit axetic, axit sulfuric va axit tuong tur.

Luong axit cAn st dung ndm trong khoang tir 1 dén 10 duong Iuong hodc luong dung
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nﬁﬁhnngrmﬁséuﬂbmglmm,ﬁihonn&ntmmgl&méygﬁr1dén5<ixmglwm¥;ﬁnhﬂwol
duong luong ciia hop chit (-Q).

Dé lam dung m6i, vi dy, cac hydrocacbon halogen héa, cac hydrocacbon thom, cac rugu,
cac ete, axeton, axetonitril, etyl axetat, N,N-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-
pwnﬁ&xydhne@dsmﬁwdthcmnndyhﬂmqﬂmmnnmruﬁm,wdtw«iblx@cdungnﬁﬁh&nhgp
ctia chiing va dung méi tuong tur c6 thé duge sir dung,

Phan ting nay c6 thé duoc thye hién dudi diéu kién 1am lanh (thong thuong ndm trong
khoang tir 78 dén 20°C, t6t hon nim trong khoang tir -10 dén 10°C), & nhiét do trong phong
hodic dudi diéu kién gia nhiét (thong thuong ndm trong khoang tir 40 dén 200°C, tdt hon nim
trong khoang tir 40 dén 160°C).

’Hﬁﬁgmnphéaﬁngﬂﬁmgﬂnﬁmgnénunngkmﬁmgﬁr1dénSOgﬁnﬁﬁhannénang
khoang tix 1 dn 20 gid, tt hon nita niim trong khoang tir 1 dén 10 gid.

Ngodi ra, hop chét (I-P) ¢6 thé duge tao ra bang cach cho hop chét (-Q) trong d6 J 1a
nguyén tir hydro phan tmg véi kali thioxyanat, natri thioxyanat hodc amoni thioxyanat, va brom.

LupngkaﬁﬂﬁoxymumlxmﬁﬂﬁoxymuﬂlmécanmmiﬂﬁoxymmncélQ&dungUImgIﬁén
{ing ndy thong thudng nam trong khoang tir 1 dén 10 duong luong, tot hon ndm trong khoang tix
1 dn 5 duong lugng, tinh theo 1 duong lugng ciia hop chit (-Q)

Lupngbnxncﬁns&dungn&nangkhoéygﬁr1dénSdnonghnﬂggﬁﬁhann&nang
khoéng tir 1 dén 2 duong lugng, tinh theo 1 duong Iugng ctia hop chit (-Q).

Phélﬁngrﬁyﬁﬁhanduocﬂnnﬂﬁ@nuongdMngnﬁﬁJDékhndbngnﬁinhuv@ﬁvidg
céchydmmadynlhﬂogﬁnhé&cﬁchydnxwaonthonycécruqu,Gi:ew,amﬂon,m«ﬂonﬁdLegd
axetat, NN-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
hemnneqdphoqdmxanﬁm:nuéc,aﬁtaxdk:ho@:dungInﬁikfhlhgp clia ching va dung mdi

tuong tu ¢6 thé duoc sir dung,
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Phan (g niy c6 thé duoc thuc hién dudi didu kién 1am lanh (théng thudng ndm trong
khoéng tix -78 dén 20°C, tdt hon nim trong khoang tir -10 dn 10°C), & nhiét d¢ trong phong
hodic dudi didu kién gia nhiét (thong thudng nim trong khoang i 40 dén 200°C, tot hon ndm
trong khoang tir40 dén 160°C).

Thoi gian phan tng thong thuong ndm trong khoang tir 1 dén 30 gid, t5t hon nam trong
khoang tir 1 dén 20 gidy, tt hon nita ndm trong khoang tir 1 dén 10 gio.

Hop chét (I-Q) cAn str dung 1am chit khoi méo c6 thé c6 sin trén thi trudng, hodc ¢6 thé
duoc tao ra bing phuong phap da biét.

Vi du, hop cht (1-Q) ¢ thé duoe tao ra bing céch cho hop chét (I-R) tién hanh phan tng
khur d biét d& chuyén d6i nhém nitro thanh nhém amino.

Theo cach khac, hop cht (I-P) ciing ¢6 thé duogc tao ra truc iép bing cach cho hop chét
(I-R) trong d6 J 1a—SCN tién hanh phén tmg khit, khong théng qua hop chét (I-Q) trong d6 J 1a—
SCN.

Nigoai ra, hop chét (I-P) cling c6 thé dugc tao ra bang cach cho hop chét (I-R) trong d6 J
1a—SCN phan g véi sit khir v6i sy 06 mit cla axit.

Vi du vé axit bao gdm axit clohydric, axit axetic, axit sulfuric va axit tuong ty.

Luong axit cAn sir dung ndm trong khoang tir 1 dén 20 duong hrong, hodc lugng dung
méi trong mét sb trudng hop, tot hon nim trong khoang tir 1 dén 10 duong lugng, tinh theo 1
duong luong ctia hop chét (I-R).

Luong sét khir can str dung trong phan ng niy ndm trong khoang tir 1 dén 10 duong
luong, t5t hon ndm trong khoang tir 1 dén 5 duong hugng, tinh theo 1 duong lugng ciia hop chét
(I-R).

Phén tmg ndy tot hon duoe thyc hién trong dung méi. Dé lam dung méi nhu vy, vi dy,

c4c hydrocacbon halogen hda, cc hydrocacbon thom, cac ruou, céc ete, axeton, axetonitril, etyl
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axetat, NN-dimetylformamit, N,N-dimetylaxetamit, 1-metyl-2-pyrolidon, dimetyl sulfoxit,
~ hexametylphosphoramit, nudc, axit axetic hodc dung méi hén hop clia ching va dung méi
tuong tur ¢6 thé durge st dung,

Phén tmg ndy o6 thé duoc thuc hién dudi diéu kién 1am lanh (théng thudng nam trong
khoéng tir -78 dén 20°C, tdt hon ndm trong khoang tix -10 dén 10°C), & nhiét d¢ trong phong
 hotic dudi didu kién gia nhiét (théng thudng nim trong khoang tix 40 dén 200°C, tét hon nm
trong khoéng tir 40 dén 160°C).

'Hﬁﬁgmnphéaﬁngﬂﬁmgﬂnﬁmgn&nUnngkhﬁmgﬂx1dén30gknﬁﬁhonn&nhong
khoang tir 1 dn 20 gio, t5t hon nita nm trong khoéng tir 1 dén 10 gid.

}kn)dﬁtﬂ&Qcﬁns&chmgﬁmndﬁimxﬂnmocéﬂécﬁs%nﬁ@nﬂﬂhubnglm@coéﬁé
duoge tao ra bing phuong phap da biét.

Hop chit (T) 6 thé dugc tach va tinh ché bing phuong phép da biét, nhu chuyén pha, ¢,
chﬁ&dungrnﬁLaﬁphéndbanﬂjn@énhéadm%kﬁg;kéﬂhﬁyuﬁkét&mmséckaﬁphuongphép
ungu;Idﬁhgpch&(Dthuancécbnghqpcm&urdxhgpcm%naycéﬂécmpccmgéndﬁi
ﬂﬁnhrnuéinmmgInuénbéng;kmmmgpmapdﬁtﬁ&lm@cphuongphéptuongtu[ﬁ@pgckﬁJdﬁ
hop chit thu duoe & dang mudi, mudi niy c6 thé dugc chuyén doi thanh dang tur do hodic mudi
nmmgrnuénkhécbﬁngphuongphépdﬁbﬁ&hoécphuongphaptuonghx

Hop chét (I) o6 thé duow sir dung lam tién chit. Tién chét ctia hop chét (T) c6 nghia 14 hop
chét duoc chuyén dbi thanh hop chét (T) bang phén tmg nhd ¢6 enzym, axit da day, v.v. dudi
dﬁm]dénshﬁlb?uongcothésém;t&ckllmm>dﬁ&duocchuyﬁldéiﬂﬁmhlmn)dﬁh(Dtﬁng
phénﬁmg(»qzhéa,khﬂ;phénﬁmgthﬁy;ﬂﬁhy\kVJﬂﬂﬁenzynL}mn)chéthqcchuyéndﬁiﬂﬁmh
hop chét (T) bing phén tmg thity phén v.v. nho axit da day, va phan tmg tuong tu.

Tién chét ctia hop chit (T) c6 thé 1a:

(l)hqpchéﬂhuduocbéngcédhchoanﬁnouonglmq)dﬁ&@)ﬁénhénhphénﬁmgaxylhé&zmgd
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héa hodc phosphoryl héa (vi du, hop chét thu duge bing cach cho amino trong hgp chét (I) tién
hanh phan {mg eicosanoyl hda, alanyl héa, pentylaminocarbonyl héa, (S-metyl-2-oxo-1,3-
dioxolen-4-yl)metoxycarbonyl hoa, tetrahydrofuranyl hoa, pyrolidylmetyl héa, pivaloyloxymetyl
héa, tert-butyl hoéa, etoxycarbonyl hoa, tert-butoxycarbonyl héa, axetyl hoa hodc
xyclopropylcarbonyl h6a);

(2) hop chét thu duge bang cach cho hydroxy trong hop chét (I) tién hanh phan tmg axyl hoa,
alkyl héa, phosphoryl héa hogic bo héa (vi du, hop chét thu duoc bang cach cho hydroxy trong
hop chét (I) tién hanh phan tmg axetyl hoa, palmitoyl héa, propanoyl héa, pivaloyl hoa, sucxinyl
héa, fumaryl héa, alanyl hoa hodc dimetylaminometylcarbonyl hoa);

(3) hop chét thu duge bang céch cho carboxy trong hop chét (1) tién hanh phan {mg este hoa hodc
amit héa (vi du, hop chét thu dugc bang cach cho carboxy trong hop chét (I) tién hanh phan (mg
etyl este hoa, phenyl este hoa, carboxymetyl este hoa, dimetylaminometyl este hoa,
pivaloyloxymetyl este hda, etoxycarbonyloxyetyl este héa, phtalidyl este hoa, (5-metyl-2-0xo-
1,3-dioxolen<4-ylmetyl este héa, xyclohexyloxycarbonyletyl este héa hodc metylamit hoa) va
phan tmg tuong tu. Hop chét bt ky trong sb cac hop chét niy c6 thé dugr tao ra tir hop chét (T)
béng phuong phap da biét.

Tién chét ciia hop chét (I) cling c6 thé 1a hop chét duge chuyén héa thanh hop chét (1)
dudi cac didu kién sinh 1y, nhu cac hop chét duge md ta trong TYAKUHIN no KATHATSU
(Development of Pharmaceuticals), Vol. 7, Design of Molecules, p.163-198, Published by
HIROKAWA SHOTEN (1990).

Khi hop chét (T) c6 mot chit ddng phan nhur chét déng phan quang hoc, chét dng phan
14p thé, chét dong phén vi tri, chit dong phén quay va chit ddng phan tuong t, chét déng phan
bt k v hén hop otia n6 duge bao gdm trong hop chit (1). Vi du, khi hop chat (T) ¢ chét déng

phén quang hoc, chét déng phan quang hoc duge tach tir chét triét quang ciing dugc bao gdm
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trong hop chét (T). Céc chét déng phan nhu vy c6 thé thu duge & dang cac san pham doc 14p
bang c4c phuong phap tdng hop hotic phuong phép tach (cb, chiét dung méi, séc ky cdt, téi két
tinh va phuong phap tuong t) da biét.

Hop chit (I) c6 thé 1a tinh thé, va ca tinh thé don va céc hén hop tinh thé duge bao gom
nonglmn)dﬁ&(D.Cﬁcﬁnhthécé1héduocﬁmnakﬁngcédhkétﬁnhiheocécphuongph@phé
tinh d biét.

Hop chit (I) c6 thé 14 hydrat, khong hydrat, solvat hoc khong solvat, loai bat ky trong s6
Iﬁydnocbw)g&nanghqpdﬁ&ﬂ)

Hop chét dugc danh dAu bang chét déng vi (vi dy, *H, 714C, 38, I v.v.) cling duge bao
g&nhnnghquhﬁ(D.

P%gﬁdn%cbngcbm&mk@addmﬂu@ngdbIE{dwm:dngéndéi&@nh%Hﬂ)ﬁimgduoc
bwagﬁnnnnghgpcm%a)

Hop chét () hodc tidn cht ctia hop chét ndy (trong ban mé t4, d6i khi duoc goi tit 12
“hop chit theo sang ché”) ¢ hoat tinh tic ché Raf (cu thé 2 B-Raf), va cd thé tao ra thube hiru
dungﬂnnglﬁnlshugdéphbngng&aho@:d%uhibédhungthu;Véchét&cchéggphﬁtdéncﬁa
ungﬂngthuécngﬁnch@nm;dicéncﬁaungﬂnnbﬁgﬁdnghgpciétﬁmmséngchécéthédUocm&
dmgdédﬁmgm@mh@&d@utﬂﬁc&mhmmﬂm@néoBJQE&&&@V&C@V&

}kn)cnﬁiheosémgchécﬁngcé}K@Iﬁmnﬁcchéthuthéyéuuéphatﬁénnéinﬁinﬁwh
(VEGFR; cu thé 1a VEGFR2).

Iimadﬁ&ﬁwos&ygdﬁﬂhéh@nhaﬂthhﬁmchénwmhdéiwﬁlkﬁ@xﬂhéhiBJhﬁ)\H
hop chét theo sang ché ciing tuyét voi vé hidu qua, dugc dong hoc (hép thu, phan phéi, chuyén
héa, bai tiét v.v.), tinh hoa tan (tinh hoa tan trong nudc v.v.), kha ning tuong téc véi cac duge
phém khéc, d6 an toan (doc tinh cép tinh, ddc tinh man, doc tinh véi gen, doc tinh v6i sinh san,

doc tinh véi tim, kha ning gy ung thu v.v.), tinh n dinh (tinh on dinh hoa hoc, tinh 6n dinh véi
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enzym v.v.) va déc tinh tuong t, nén hop chét ndy hitu dung dé 1am thuéc.

Do d6, hop chét theo sang ché hitu dung 1am chét tic ché Raf (cu thé 1a B-Raf) ddi véi
dbng vét co via (vi du, chudt nhét, chudt, chudt déng, thd, meo, cho, bo, ctry, khi, nguoi, v.v.).

Hop chit theo sang ché duogc st dung lam thubc nhu thude dé phong ngira hogic didu tri
céc bénh ¢6 lién quan dén Raf (bénh ting sinh, bénh mién dich, bénh viém, vi dy, ung thu [vi dy,
ungt‘mrdai-tructréng(vidl_l,ungthudai-uucuéngmangtinhgiadinh,ungthudai-trucu*éng
di truyén khong polyp, khdi u t& bao dém da day — rudt), ung thu phdi (vi dy, ung thu phéi khong
phai t& bao nho, ung thu phéi t& bao nhé, u trung bidu mb 4c tinh), u trung bidu mo, ung thu tuy
(vi dy, ung thu dudng tuy), ung thur da day (vi dy, ung thur tuyén dang nhl, ung thu biéu md
tuyén nhay, ung thu biéu mé tuyén vay), ung thu va (vi du, ung thu bng tuyén x4m nhép, ung
finr ng tuyén tai dding Vi tri, ung thu vii viém), ung thur budng trimg (vi dy, ung thu biéu mo
budng trimg, khéi u t& bao mAm ngoai tuyén sinh duc, khdi u t€ bao mam budng trimg, khéiu
tiém tang 4c tinh thép & budng trimg), ung thu tién Liét tuyén (vi du, ung thu tién liét tuyén phu
thudc hocmon, ung thu tién lit tuyén khong phy thude hocmon), ung thur gan (vi dy, ung thur
gan tién phat, ung thur dudng mét ngoai gan), ung thur tuyén giap (vi dy, ung thu tuyén giap thé
tiry), ung thu thén (vi du, ung thur t bao than, ung thur bé thén va ung thu & bao chuyén tiép nidu
quan), ung thu tr cung, khéi unéo (vi du, u té bio hinh sao tuyén ting, u t& bao hinh sao soi, u té
bao hinh sao lan ta, u t& bao hinh sao thodi bién), u héc séc t, sarcoma, ung thu bang quang,
ung thu méu bao gém c4 bénh da u tay]), bénh tao mach, bénh vong mac do dai thdo duong,
viém khop dang thép, bénh vay nén, vita xo dong mach, hep van tim, suy tim, ung thu Kaposi,
bénh phéi tic nghén man tinh (COPD - Chronic Obstructive Pulmonary bénh), bénh xo nang,
dau, hen, lac ndi mac tir cung, bénh nang thén, viém than, viém gan, viém da, viém nhu viém
xuong khdp va tuong tu, cao huyét 4p va bénh tugng tus; chét vtc ché sy phét trién clia ung thu;

thudc ngzn chin sy di cén ctia ung th, thudc dly nhanh té bao chét theo 18p trinh va thubc tuong
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Trong sb ndy, thudc hiru hiu, vi dy, d6i véi ung thu dai - trye tring, ung thu phdi, ung
ﬂnxubgungﬂnxdadagungﬂnrwlumgﬂnrhﬁmguﬁm;ungﬂnrﬁ&i&ﬁhgémtmgﬂnrgmy
ungﬂnrunﬁﬁlgﬁp,ungtbuﬂﬁiykhéiunﬁo;uhéc$iﬂ6,ungﬂn1béngcpmngvﬁumgﬂmxnmhL
Ckl&é,hqpchétﬂmoséngchéhﬁulﬂéudéivéiuhﬁcg&nﬁ,ungthutuyéngﬁp,ungﬂmxphéL
ungﬂnx&ﬁ-uucumy;ungﬂnﬂmfmguﬁm;ungﬂmxﬁé1mauuw%dxﬁcungﬂmxﬁﬁn.

}kx)dﬁ&ﬂmnséngchécbthédngcs&dungﬂkmchﬁmgtﬁmghoa:&wodubngngoﬁ
fiéu héa & dang nguyén dang hodc dang hén hop véi chét mang duogc dung.

Dang dinh liéu ctia hgp chit theo sang ché dé str dung theo duong ubng 13, vi dy, cac ché
pm%nuéngnhuvﬁmlﬁm(bwagﬁnlvﬁnnénbocdudm;\d&1nénbm)phhn;ﬁénnénng&nduéi
hﬁLﬁ&ug&nmmgn@vﬁn&%ghhnmmhmmgmmmgnﬁ%@g&hﬁ@ydmngbi
Vialnang(bwagﬁnlnangrnényVianQ,xLﬁinhﬁhﬂng;huyénphﬁ,nﬁhg;@ddu,nﬁmg(ﬁnh
niém mac khoang miéng) va dang tuong tur.

Dang dinh liéu d8 sir dung theo dudng ngodi tiéu héa 13, vi dy, dang tiém, thudc tiém,
nhégxm(kmg(ﬁﬁVéCbmgtuongu;Tﬁgﬁdngﬂufmcﬁngoéhﬁhcmékhi@oﬂﬁmh&héphén
gﬁdphéngkéocEdbﬁngcéChkéthqphqpchﬁ\éﬁnénﬂﬁChhgp(vhhgpmhﬁnecﬁaaxﬁbu@mm,
pobnneciktaﬁtgbmoﬁc,copobnnecim,adtbu5mk>wdtgbmoﬁc,hﬁn}mm)mmipobanecim
bmyﬂcaxkvépobnnecﬁaaxﬁgbmoﬁgeﬂepobghpmmﬂcﬂaaxﬁbéoVNQ.

IDéivéiphuongpméptm)nlhqpchét&moséngchéérd@mgdhﬁ1ﬁéunéuuén,phuong
 phip sén xuét d biét (vi dy, phuong phép duge mo t trong tai liéu Duoc dien Nhat Bén) thng
thudngdngcs&d@nghnngﬁhhvucﬂﬁbhhgpcéthéduqcs&dbngLKlﬁdangdhﬂlﬁéunéuuén
dngcﬁwr&luongcé:dﬁ&phugkﬂhkhhgpnhutidmm;CMiﬁénké;dﬁ&ph&ah@%dﬁﬁkhn
uon,dﬁ&tx)ngqgcmﬁluﬁadmﬁych&iaohmyélphﬁ,dﬁ&nhﬁhéa»@xﬂﬁ&phugﬁiﬁ@ﬂgh%

ﬂﬁmgthubngdnocs&dyngunngﬁhhvucchmm,duqcbésungﬂﬁbhkmmﬂdﬁc&nﬂm&angsﬁl
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xuat.

Khi hop chét theo séng ché duge didu ché thanh vién nén, vi du, vién nén c6 thé duoc tao
ra béng cach b sung ta dug, chét lién két, chit phan hiy, chat 1am tron va chét tuong tur, va khi
vién tron hodic thudc hat cAn duge diéu ché, dang ndy c6 thé dugc tao ra bing céch bd sung ta
duoc, chét lién két, chét phan hity va chit tuong tu. Khi dang bot hodc vién nang can dugc diéu
ché, dang nay c6 thé duoc tao ra biang cach b6 sung ta duoc va tuong ty, khi dang xi-rd can dugc
diéu ché, dang ndy c6 thé dugc tao ra bang cach bd sung chét 1am ngot va chét tuong tu, va khi
dang nhii tuong hodic huyén phit cAn duoc didu ché, dang nay o6 thé duoc tao ra bang cach bd
sung chét tao huyén phu, chit hoat dién, chét nhii héa va chét tuong tu.

Vi du v& ta dugc bao gf?)m lactoza, sucroza, glucoza, tinh bdt, sucroza, xenluloza vi tinh
thé, bot cam thao, manitol, natri hydro cacbonat, canxi phosphat, canxi sulfat va ta dugc tuong tu.

Vi du vé chét lién két bao gff)m 5 - 10% trong luong hd tinh bot 16ng, 10 - 20% trong
luong dung dich gdm arabic hodc dung dich gelatin, 1 - 5% trong luong dung dich tragacan,
dung dich carboxymetyl xenluloza, dung dich natri alginat, glyxerin va chét lién két trong tur.

Vi du v@ chét phan hity bao gbm tinh bdt, canxi cacbonat va chét phan hily tuong ty.

Vi du v& chét 1am tron bao 2dm magie stearat, axit stearic, canxi stearat, bt talc tinh khiét
va chét 1am tron tuong tir.

Vi du vé chét 1am ngot bao gdm glucoza, fiuctoza, dudng nghich chuyén, sorbitol,
xylitol, glyxerin, Xi-rd don va chét 1am ngot tuong ty.

Vi du v& chét hoat dién bao gdm natri lauryl sulfat, polysorbat 80, este sorbitan clia
mono-axit béo, polyoxyl 40 stearat va chét hoat dién tuong tur.

Vi du vé& chét tao huyén phit bao gdm gbém arabic, natri alginat, natri carboxymetyl
xenluloza, metyl xenluloza, bentonit va chét tao huyén phti turong tu.

Vi du v chét nhil héa bao gdm gom arabic, tragacan, gelatin, polysorbat 80 va chét nhii
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hoa tuong tu.

N@pahaJdﬂhgpchitmx)%mgchéduoc&wraﬂmmchngdkbl@un@u&&ynﬁnhmmg
ﬂﬁdhhqpcﬁacmﬁt%)nﬂu,dﬁ&b&)qwﬁycm%ﬂxnn,dﬁ&cﬁlﬂéychﬁkhnéncmﬂycwﬁkhn
d@:véch&tuongﬁgdﬁ&ﬂﬁﬂhdﬂgcs&dunghongﬁhhvucdﬁh&&écﬁthédhocbésungﬂmm
yéu cAu.

P&i v6i ché phim tiém, ché phdm tiém finh mach ciing nhu ché pham tiém dudi da, ché
ph%nﬁéntmmgd&c&éphinﬁénhnngcogmépm%nnhégkﬁvédmy;MmmguuimmkédéL
VédﬁivéiChéphénlgﬁdphéngkéodéLchépm%nionhéaquadavéchéphﬁntuongﬂ;duqcké
dén.

Cécchéphﬁnt@nlnhu\éydbccdﬁhcmékﬁngcé:phwmygphﬁ>dﬁbﬁgkm@:b&g;
dmhhbatnyuxﬂn@%nphﬁlmécnbﬁummg}@ahqpchithx)@mg(méUDngdkhxbngnuéc
hodic dang dau vo khuén. Dbi véi dich tiém dang 16ng, nudc mubi sinh 1y, cac dung dich ding
truong chira glucoza hodc cac thubc bd trg khac (vi du, D-sorbitol, D-manitol, natri clorua va
twong tur) va chét tuong tu ¢6 thé duoc ké dén, va cac chit nay c6 thé duoc st dung két hop véi
céc chit hoa tan thich hop, nhu céc rugu (vi dy, etanol), cac ruou da chire (vi du, propylen glycol,
polyetylen glycol), cac chét hoat dlén khéng phén ly (vi dy, polysorbat 80, HCO-50) va chét
tuong tur. Pdi véi dich dang dAu, dau vimg, dau dau tuong va dau tuong tir ¢6 thé duoc ké dén,
cée dAu niy ¢6 thé duoe sir dung két hop véi cc chat hoa tan nhur benzyl benzoat, rugu benzylic
Vécmﬁtuongtufhkgﬁingcécdung(ﬁdhdénlﬁﬁchgdungcﬁdhdénlphoqdmn;dwygdhildan
natri axetat), cac chat 1am mém (vi du, benzalkoni clorua, procain hydroclorua va chét tuong tu),
cécdhﬁlanléndhﬂlﬁddu,a&mmﬁnlugéﬁﬂmnhngubLpobwmﬂengbﬂxﬂvéchﬁtummguﬂgim
chét bao quan (vi dy, ruou benzylic, phenol va chét tuong tur) va chét tuong tw ¢d thé duoc két
hop. Dung dich tiém da diéu ché thong thudng dugc nap vao trong lo nhd.

Trong khi ham lugng ctia hop chét theo sang ché trong thudc theo sang ché thay ddi tlry -
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ﬂn@cvﬁocbngcﬁaduqcphém,hmniuongnayﬂﬁmgthwhg;minU©ngkhoéygﬁrQ01dén
100% trong luong, tt hon ném trong khoang tir 2 dén 85% trong luong, tt hon nita nim trong
khoang tir 5 dén 70% trong lugng, so véi ché phim day d.
’Pmmgkhﬂﬁmnhmmgcﬁacm%phugmimmgﬂnﬁbﬂxmséngchéﬁmydéhﬁyﬂnﬁmx@o
dang ctia dugc pham, ham Iuong ndy thong thuong ndm trong khoang tir 1 dén 99,9% trong -
luong, t6t hon nim trong khoang tix 10 dn 90% trong luong, so véi ché phim day du.
ZHQpcmﬁﬂmosﬁgcmééndmhvécéd&r&ﬂﬂh&xVécéﬂéchmms&CMngnﬁﬁukhan
tommfﬁnng]dﬁ]ﬁilhmmglﬁmgrgﬁyth@ydﬁiﬂ@whuécvaaﬁnhuangvéihénpngcﬂabénh
nhan, loai hop chat, duong st dung va tuong tu, trong truong hop, vi du, sir dung theo dudng
uéngchokﬁnhnh@ndédﬁuﬂibénhungﬂunHéuqungk@ngng@ydﬁngchorgaﬁﬁﬂuﬁngﬂﬁmh
(thé trong khoang 60kg) n3m trong khoang tir 1 dn 1000mg, t5t hon ndm trong khoang tir 3 dén
300mg, tbt hon nita n3m trong khoang tir 10 dén 200mg, lam hoat chét (hop chét theo sang ché),
Héuluqngnéycéthéduocm&dungnmﬁlénhoacduvcchkﬂén12hoac3E%nnéing@y
Bﬂﬁhgpdhﬁﬂrmségy&écmwmsﬁCbngﬂmodubngngmﬁﬁéuhé@}wpchinayﬂﬁmg
thubng(imx:ﬂkdung(ﬁdbngléng(vidu,dungcﬁdmﬁénﬂ.1}0ngldﬁlﬁﬁ1hﬂmyg&mycﬁﬁnhy
thudc vao ddi tuong sir dung, co quan dich, triéu chimg, phuong phép str dung va tuong tu, vi
du, lidu luong ndy nam trong khoang tir 0,01mg dn 100mg, tdt hon nam trong khoang tir 0,01
dénSOnu;téthmnnﬁarﬁnntongldmﬁngUEOJH.&&120nu;(Sdangcwmg(ﬁdlﬁén,ﬁMHﬂmm
Hqﬂhéﬁom;Héuhmmgn&yﬁﬁhondﬂocs&dungﬂmodubngﬁhhnmwh
}kj)dﬁﬁﬂxX)§mgchécéthéducc&&dungdﬁngﬂﬁﬁvéiakﬂhuéckhaa()gﬂﬁihgp
dﬁ&ﬂmx)&ﬁygchécéthédh@cs&c@mg(img\iﬁcécﬂnﬁmIﬂnxcécthuéchomnonuiH@%cﬁc
thude héa tri liéu, cac thudc mién dich tri lidu, cac thudc tc ché hoat dong clia cac yéu 5 phét
t1ién t& bao hodic cAc thy thé yéu t6 phat trién t€ bao va thude tuong tir. Trong phan dudi day, co

fhubc ma o6 thé duoc st dung két hop véi hop chit theo sang ché duge viét tit 12 “cée thube
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diing ddng thoi”.

Vi duvé “cac thudc hocmon tr liéw” bao gém fosfestrol, dietylstylbestrol, clotrianisen,
medroxyprogesteron axetat, megestrol axetat, clormadinon axetat, Xyproteron axetat, danazol,
alylestrenol, gestrinon, mepartrixin, raloxifen, ormeloxifen, levormeloxifen, cac thube khéang
estrogen (Vi dy, tamoxifen xitrat, toremifen xitrat), cac ché pham vién tron, mepitiostan,
testrolacton, aminoglutethimit, cac thudc chi van LH-RH (vi du, goserelin axetat, buserelin,
leuprorelin), droloxifen, epitiostanol, etinylestradiol sulfonat, cac chét trc ché men aromataza (vi
du, fadrozol hydroclorua, anastrozol, retrozol, exemestan, vorozol, formestan), cac thube khang
androgen (vi dy, flutamit, bicartamit, nilutamit), cac chét tic ché So-reductaza (vi du, finasterit,
epristerit), cac thudc hocmon vé thuong thén (vi du, dexametason, prednisolon, betametason,
triamxinolon), cc chét trc ché tong hop androgen (vi duy, abirateron), retinoit va cac thude am
chém chuyén héa retinoit (vi dy, liarozol), va thuc tuong tr.

Vi du vé “cac thube hoa trf liéw” bao gdm céc thubc alkyl hoa, thude chdng chuyén héa,
céc khang sinh chng ung thu, thudc chéng ung thu ngudn gbe tir thuc vat, va thue turong .

Vi du vé “céc thubc alkyl héa bao gdm mu tac nito, mu tac nito-N-oxit hydroclorua,
clorambutyl, xyclophosphamit, ifosfamit, thiotepa, carboquon, improsulfan tosylat, busulfan,
nimustin hydroclorua, mitobronitol, melphalan, dacarbazin, ranimustin, natri estramustin
phosphat, trietylenmelamin, carmustln, lomustin, streptozoxin, pipobroman, etoglucit,
carboplatin, xisplatin, miboplatin, nedaplatin, oxaliplatin, altretamin, ambamustin, dibrospidi
hydroclorua, fotemustin, prednimustin, pumitepa, ribomustin, temozolomit, treosulphan,
trophosphamit, zinostatin stimalamer, adozelesin, xystemustin, bizelesin, céc ché phém DDS cua
ching, va thudc turong tur.

Vi du vé& “céc thubc chdng chuyén héa” bao gdm mercaptopurin, 6-mercaptopurin

ribosit, thioinosin, metotrexat, pemetrexet, enoxitabin, xytarabin, xytarabin ocfosfat, anxitabin
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hwdmxknu&cﬁcﬂnﬁcSJWJGﬁdu;&mnaﬁ¢tqgﬁhnlﬁﬂldoxﬁhmwhycmnuﬂm;gdoxmﬁm%
anﬁdmn(mpadmbhﬂ,wnhxnﬁaﬁgn@hambﬁykﬂmowmﬁlamvd,wbkﬁgbukmhLcmvdibmmm
levofolinat canxi, cladribin, emitefir, fludarabin, gemxitabin, hydroxycarbamit, pentostatin,
phﬁnadnykk»amwmyndhx;wzm;ﬂﬁaaqﬁmﬁw,mnbmnuﬂhybendmnuﬁhgcécchéphﬁnIMDS
ctia chiing, va thudc trong tur.

\H(hlvé“ak]dﬁmgsmﬁldfmgtmgth’bw)gﬁnlwxmongmhﬁD,adhmnnmhkc,
nmnnbmmkc,cmmmmnyXEhA3,bknnnmhlhyﬁodonm,bknn@xhlmﬂﬁmpmpkmnmhlaﬂﬁm
daunorubixin hydroclorua, doxorubixin hydroclorua, aclarubixin hydroclorua, pirarubixin
hwkodonm,qmnbbmahydndonm,mammztwﬁmﬁyrnmannxhysmnmnyﬁn,umﬁmnﬂmmy
nﬁuﬂan,zmubbdnlgnhodkmmgnﬁk»mmﬂonhydﬂxmxu&idmubbdnhydmxmxua(ﬁcchéph&n
DDS ctia ching, va thudc tuong ty.

Vi du vé “céc thube chéng ung thu ngudn gbe tir thye vat” bao gdm etoposit, etoposit
phosphat, vinblastin sulfat, vincristin sulfat, vindesin sulfat, teniposit, paclitaxel, docetaxel,
thxdbkgamchéph%nIﬂDScﬁacmmngvéﬂnﬁcummgnm

Vi du vé “céc thudc mién dich tri liéu” bao gdm céc thudc cai bién dap tmg sinh hoc (vi
&gpmdbmﬁLkKSm;sﬁnﬁmm,kmﬁnmyubaﬁnwx,dminﬁm&nxycﬁchﬁaﬁa&ﬁgy&uﬁﬁkﬁh
ﬂﬁdlqwﬁnhédmihucbaxyéuﬁékbhﬂﬁdlqwinhébadlG&Jhm;myﬁopjemLhﬁndxmwdm
wwﬁnBCGJlmmdmdammpwwmgbwmmdgmh%aﬂﬂgpmaﬁdemﬁgﬂékmmg
CTLA4), va thubc trong tu.

Vidu ctia “cac yéu t6 phat trién t bao” cia “cac thude te ché hoat dong clia cac yéu td
phét trién t& bao hofic céc thy thé yéu 15 phét trién € bao” bao odm chét bt ki ma thiic ddy su
tang sinh & bao, thong thudng 1 cac peptit c6 phén tir lugng khong 16n hon 20.000 ma ¢ kha
niing thé hién hoat tinh ctia chiing & ndng do thp bang cach lién két v6i thu thé, bao gbm

(1) EGF (yéu t6 phat trién biéu bi) hogc céc chét co bén c6 hoat tinh tuong tu nhu EGF [vi du,
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TGFa,

(2) insulin hodic c4c chit co bén c6 hoat tinh tuong ty nhur insulin [vi dy, insulin, IGF (yéu t6 phét
trién dang insulin)-1, IGF-2],

(3) FGF (yéu t6 phét trién nguyén bao sof) hoic céc chét co ban c6 hoat tinh tuong tu nhu FGF
[vi dy, FGF axit, FGF kiém, KGF (yéu tb phét trién t€ bao stmg), FGF-10], va

(4) cac yéu t5 phat trién t& bao khac [vi dy, CSF (yéu t kich thich tao quén lac), EPO
(erythropoietin), IL-2 (interleukin-2), NGF (yéu 6 phét trién thén kinh), PDGF (yéu t0 pht trién
@ﬁm@mﬁﬁmﬁuﬂfBM%%ﬂmm&dméumg@ﬁ@thﬁﬁmm&é&m
ng;VEKH?GéuuépmﬁuEMH©hn6nxwhnﬁMLhmegdﬁymygqudmyvéummgnﬂ.

Vi du v& “céc thy thé yéu t5 phat trién t& bao” bao gdm cac thy thé bét ky ¢6 kha ning
Rﬁﬂé&véh%w}éuﬁéphﬂuiﬁrékﬁon@;&&yba)g&nﬂnﬂhéE(Hﬁﬂmuhéhmmgumlﬁdd@
HER3), thy thé insulin, thy thé IGF-1, thy thé IGF-2, thy thé FGF-1 hogc thy thé FGF-2, thu the
VEGF, thu thé angiopoietin (vi du, Tie2), thu thé PDGF, va tuong tur.

Déi véi “céc thubc tre ché hoat dong cia cac yéu t6 phét trién t& bao hogc cac thu thé yéu
ﬁ§pmﬁnﬁ%nélﬁmﬁ,dﬁﬁﬁcchéIKEF,dﬁ&ﬁcchéTK}Fa,dﬁﬁﬁcchéheﬁ@pﬁn,dﬁ%ﬁmché
insulin, chét trc ché IGF, chét trc ché FGF, cht tic ché KGF, chit tic ché CSF, chét tic ché EPO,
chit trc ché IL-2, chét tic ché NIGF, chét tic ché PDGF, chét trc ché TGFB, chit tic ché HGF,
dﬁ&ﬁcché\TKEF,dﬁ&ﬁcchéangkpokﬁn,dﬁ&ﬁcchéﬂnﬂhéEK}F,dﬁ&ﬁcché}ﬂ3R2,dﬂ%
ﬁcchéIﬂERA,dﬁﬁﬁcchéﬂmﬁhéhmmﬁn,dﬁ&ﬁcchéﬂmﬂhél(ﬁll,dﬁ%ﬁcchéﬂn;ﬂéICﬁl2,
chét tic ché thy thé FGF-1, chét tic ché thy thé FGF-2, chét tic ché thy thé FGF-3, chét trc ché thy
thd FGF-4, chit trc ché thy thé VEGF, chét trc ché Tie-2, chét tic ché thy thé PDGF, chét trc ché
Aﬂﬂ,dﬁﬁﬁcchéfhﬁidﬁﬁﬁcchéFLJB,dﬁ&ﬁcchéo%ﬁgciéiﬁcchéSn;chét&cchéPKKl
cMﬁﬁcchéTﬂgchﬁﬁcchéRe@cm%ﬁcchénfR)R,dﬁ&ﬂcchéAmmr&chﬁﬁmchéPLK;dﬁh

tic ché MEK(MEK 1/2), chéit tic ché MET, chét (e ché CDK, chét tic ché Akt, chat trc ché ERK
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va thube tuong tur duge sit dung, Cu thé hon nita 13 c4c thube nhu, khang thé khang VEGF (vi
du, Bevacizumab), khang thé khang HER? (vi dy, Trastuzumab, Pertuzumab), khang thé khéng
EGFR (vi dy, Cetuximab, Panitumumab, Matuzumab, Nimotuzumab), khang thé khang
VEGFR, Imatinib, Erlotinib, Gefitinib, Sorafenib, Sunitinib, Dasatinib, Lapatinib, Vatalanib, 4-
(4-flo-2-metyl-1H-indol-5-yloxy)-6-metoxy-7-[3-(1-pyrolidinyl)propoxy]quinazolin (AZD-
2171), Lestaurtinib, Pazopanib, Canertinib, Tandutinib, 3-(4-bromo-2,6-diflobenzyloxy)-5-[3-[4-
(1-pyrolidinyl)butylJureidolisothiazol-4-carboxamit (CP-547632), Axitinib, N~(3,3-dimetyl-2,3-
dihydro-1H-indol-6-yl)-2-(pyridin-4-ylmetylamino)pyridin-3-carboxamit (AMG-706),
Nilotinib, 6-[4-(4-etylpiperazin-1-ylmetyl)phenyl]-N-[1(R)-phenyletyl]-7H-pyrolo[2,3-
dpyrimidin-4-amin (AEE-788), Vandetanib, Temsirolimus, Everolimus, Enzastaurin, N-[4-[4-
(4-metylpiperazin-1-yl)-6-(3-metyl-1H-pyrazol-5-ylamino)pyrimidin-2-
| ylsulfanylJphenyl]xyclopropancarboxamit (VX-680), 2-[N-[3-[4-[5-[N-(3-
flophenyl)carbamoylmetyl]-1H-pyrazol-3-ylamino]quinazolin-7-yloxy Jpropyl]-N-
etylaminoletyl este ctia axit phosphoric (AZD-1152), axit 4-[9-clo-7+2,6-diflophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-ylamino]benzoic (MLN-8054), mudi natri ctia N-[2-metoxy-5-
[(E)-2+2.4,6-trimetoxyphenyl)vinylsulfonylmetylJphenyl]glyxin (ON-1910Na), 4-[8-
xyclopentyl-7(R)-etyl-5-metyl-6-0x0-5,6,7,8-tetrahydropteridin-2-ylamino]-3-metoxy-N~(1-
metylpiperidin-4-yl)benzamit (BI-2536), 2-hydroxyetyl este ctia axit 5-(4-bromo-2-
clophenylamino)-4-flo-1-metyl-1H-benzimidazol-6-carbohydroxamic (AZD-6244), N-[2(R),3-
dihydroxypropoxy]-3,4-diflo-2-(2-flo4-iodophenylamino)benzamit (PD-0325901) va thube
tuong tu dugce str dung.

Ngoai cac thube néu trén, L-asparaginaza, axeglaton, procarbazin hydroclorua, mubi
phtic protoporphyrin-cobalt, hematoporphyrin-natri thity ngan, cac chét tic ché topoisomeraza I

(vi dy, irinotecan, topotecan), cac chét trc ché topoisomeraza II (vi dy, sobuzoxan), cac thube cam
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{mg biét héa (vi du, retinoit, vitamin D), céc chét tic ché tao mach khac (vi dy, humagillin, chat
chiét c4 mép, chét tc ché COX-2), cic thudc phong bé o (vi du, tamsulosin hydroclorua), cac
axit bisphosphonic (vi dy, pamidronat, zoledronat), thalidomit, S-azaxytidin, dexitabin,
bortezomib, khéng thé chéng khi u (vi du, khang thé khang CD20), khéng thé danh dAu ddc t6
va thube tuong tur cling ¢ thé duge sir dung.
iBﬁngcédJkéthquﬁkihqp(ﬁﬁ&ﬂk@séngchévéthuécdﬁngcﬁmgtthhﬁﬁlquéuQ&%
voi nhur:
(1) lidu luong c6 thé duoc gidm thidu so véi viec sir dung duy nhat hop chét theo sang ché hoic
thudc ding dong thoi,
(2) thube @ két hop véi hop chét theo séng ché c6 thé duge lua chon theo tinh trang clia bénh
nhén (trudng hop nhe, nédng va tuong tw),
(3) thoi gian diu trj ¢6 thé duogc thiét 1ap dai hon,
(4) hiéu qué didu trj kéo dai 06 thé dugc tao ra,
(5) tac dung hiép dong c6 thé dat duoc bang viée stt dung két hop gitta hop chét theo sang chéva
fhubc ding ddng thoi, va tic dung trong tur ¢ thé dat duo.
TmmgkﬁnnﬁnéniﬁhgpchiﬂxxnﬁngchévéﬂnﬁcdﬁngdﬁngﬂﬁﬂduqcﬂidMngk&
hop duoc goi 13 “thude phdi hop theo sang ché”.
]Dé&&dungﬂufk;ﬂfﬁhqpﬂmmsﬁngcm&ﬂﬁﬁginlmidungcﬁahqpcmﬁﬂxX)%mgcmé
va thube ding dong thoi khong bi han ché, va hop chét theo sing ché va thudc ding dong thoi c6
thé duoc str dung cho ddi tuong sir dung mot céch ddng thdi, hotic c6 thé duoc sir dung tai cic
ﬂﬁﬁd@nﬂdﬁcnthIjélhmmgcﬁaﬂnfndbngdﬁngﬂﬁﬁaéﬁéCMDCXQHinh&moﬁéuhmmg
dutoc thiét 1ap trén 1m sang, va o6 thé duoc Iwa chon mot cach thich hop tlry thude vao ddi tugng
S&dum;dmrgsﬁdmg;b@mLsuh&hgpvéy&méummguL

Vi du vé phuong thitc st dung cia viée sir dung két hop gitta hop chét theo séng ché va
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thudc ding ddng thdi bao gdm cac phuong thite sau: (1) Hop chét theo sang ché va thudc ding
dbng thoi duge tao ra mot cach déng thoi dé thu dugc mot ché phém don, sau d6 ché phém nay
duoc st dung. (2) Hop chét theo sang ché va thude dimg ddng thoi duge tao ra mot cach riéng
biét d& thu duoc hai loai ché phém dugc sir dung mét céch dong thoi theo cling mdt duong st
dung. (3) Hop chét theo sang ché va thubc ding ddng thoi duge tao ramdt cach riéng biét dé thu
duoc hai loai ché phém dugc str dung theo cling mt duong str dung tai cac thoi diém khac nhau.
(4) Hop chét theo sang ché va thube dimg ddng thoi dugc tao ra mot cach riéng biét dé thu duoc
hai loai ché phim duoc st dung mot cach ddng thoi theo cac dudng sir dung khac nhau. (5) Hop
chiit theo séang ché va thube ding ddng thdi dugc tao ra mdt cach riéng biét dé thu dugc hai loai
ché phém dugc str dung theo cac dudng sir dung khac nhau tai cac thoi diém khac nhau (vi du,
hop chét theo séang ché va thubc dimg ddng thoi duge st dung theo thir tir ndy hodc theo thur tu
nguoc lai).

Lidu luong ctia thube dimg dong thoi duge xéc dinh mét cach thich hop tén theo lidu
lugng 1am sang cuia thudc va ty 16 ctia hop chét theo séng ché va thubc ding dong thoi duge xac
dinh mét cach thich hgp tiry thudc vao dbi tuong sir dung, dudng sir dung, bénh dich, triéu
chimg, su két hop va yéu t6 tuong tw. Vi dy, khi di twong sir dung 14 ngudi, thube ding dong
thoi duoe st dung véi lugng ndm trong khoang tir 0,01 dén 100 (phan theo trong lugng), tinh
theo 1 phén theo trong luong clia hgp chét theo sang ché.

Thubc phbi hop theo sang ché ¢6 ddc tinh thap, va vi du, hop chét theo sang ché va/hoiic
thube ding ddng thoi néu trén cd thé duoc két hop, theo phuong phéap da biét, v6i chit mang
duge dung dé thu duge cac duge pham, nhur vién nén (bao gdm vién nén boc dudng, vién nén
bao phim), thudc dang bot, dang hat, vién nang (bao gdm nang mém), dung dich, thue tiém,
thubc dit, thude giai phong cham va tuong tu, cac dugc phém nay ¢ thé duoc str dung mot cach

an todn theo dudng ubng hodc theo dudng ngoi tiéu hoa (vi dy, theo dudng tai chd, truc trang,
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ﬁhhnxwhvédhbnghxxgt@)Thwécm&noéﬁéchmms&dungﬂmnchﬁmgﬁhhnmdeDngux
duéidaho@:&modu@nghnngnﬁﬂxﬁcduqc&&dunghucﬁépvﬁonohﬁnﬂnmmg.

EDéiVéidﬁ&nxmg(hmmckmgrnacbthéduocgﬁdungdécﬁﬁuﬂérachéph&ncﬁa
ﬂmﬁcph&lmmﬂha)%mchic@:dﬁ&numgduocd@ngﬂmmgt;nhucﬁcCMinumgduocdwg;
n@uuémcﬁccm%nﬁmgnayoéﬂéchmms&d@ngdés@nxw%ﬂnﬁcﬂkxnﬁngchécéﬂéchmmké
délBﬂﬁcélﬂmﬁﬂéccm%phugMIﬁuuénrnéaﬁﬁédbpcﬂdengdésénxwﬁﬂnfmﬂkws@g;
ché, nhu céc chit bao quén, cac chét chéng oxy hoa, cac chét tao mau, céc chét tao ngot, céc chat
hép}ﬂngcécchétBm1énlvécbﬁtuamgugcﬁngcéthédugcs&cmmgrnétc@ﬂlﬂﬁdhhgp\tﬁ
Iuong phu hop.

Ty 18 két hop ciia hop chét theo sang ché véi thude ding ddng thdi trong thude phdi hop
ﬂk@séngchécéthédnpcﬂjétEpInétcéjlﬂﬁbhh@ptﬁythu@cvéodBiuKmygmkdung,dubng
s&dum;kénhvéy&néummgun

\Hdy,hﬂnlupngcﬂahgpcm&ﬂkmséngchéhnngﬂnﬁk}ﬁﬁﬁhqpﬂxmséngchéﬂmy
ddi tiry thude vao dang dinh lidu, va thong thuong nim trong khoang tir 0,01 dén 100% theo
UQnglugng;ﬁ&honrﬁmQUOngL&K%ngt&(Lldén5096ﬂxx>ﬁongluong;fnhonnﬁanénluong
HmﬁmgﬁHLSdén2096&w0hpnghﬂmg;ﬁnhﬂmochéph%ndﬁyd&

}ﬂhnlupmgciwihuécdﬁng<iﬁugﬂﬁﬁUUngthuécphéihgptha)&ﬁygchéﬂng&&iﬁy
thude vao dang dinh lidu, va thong thudng ndm trong khoang tir 0,01 dén 90% theo trong luong,
4t hon nim trong khoang tir 0,1 dén 50% theo trong Iuong, 8t hon nita nim trong khoang tix 0,5
dén2096ﬂmotpnghnmg;ﬁnhﬂknchéph%ndﬁyd&

}Em1hmmgc&admchﬁphughimmgﬂnﬁcphﬁhgpﬂwos&@xhéﬂmydéﬁﬁyﬂn@c
vao dang dinh lidu, va thong thudng ndm trong khoéng tix 1 dén 99,99% theo trong lugng, tot
hon ndm trong khoang tir 10 dén 90% theo trong lugng, tinh theo ché phim day du.

Khi hop chét theo séng ché va thubc ding ddng thdi dugc diéu ché mot cach riéng biét,

-83-



25910

ham lugng tuong twr cd thé duoc chép nhan.

Céc ché phém nay c6 thé dugc tao ra bang phuong phép da biét, phuong phap nay thong
thudng dugc sit dung trong quy trinh diéu ché.

Vi dy, hop chét theo sang ché va thude ding dong thoi ¢6 thé duge tao thanh dung dich
tiém dang 16ng cing véi chat phan tan (vi dy, Tween 80 (dugc sén xuét boi Atlas Powder, US),
HCO 60 (duge séin xuét bdi Nikko Chemicals), polyetylen glycol, carboxymetylxenluloza, natri
alginat, hydroxypropylmetylxenluloza, dextrin), chét 1am on dinh (vi dy, axit ascorbic, natri
pyrosulfit), chét hoat dién (vi dy, Polysorbat 80, macrogol), chét gdy hoa tan (vi du, glyxerin,
etanol), dung dich dém (vi du, axit phosphoric va mubi kim loai kiém cta nd, axit xitric va mudi
kim loai kiém cta no), chét tao déng truong (vi dy, natri clorua, kali clorua, manitol, sorbitol,
glucoza), chét diéu chinh d§ pH (vi dy, axit clohydric, natri hydroxit), chét bao quan (vi du, etyl
paraoxybenzoat, axit benzoic, metylparaben, propylparaben, rugu benzylic), chét hoa tan (vi duy,
glyxerin dgc, meglumin), chét géy hoa tan (vi dy, propylen glycol, sucroza), chét 1am mém (vi
du, glucoza, rugu benzylic), va chét tuong tu, hodc c6 thé dugc hoa tan, tao huyén phit hodc nhii
tong héa trong dau thyc vat nhu du oliu, dAu vimg, diu hat bong, diu ngd va dau tuong ty
hoiic cht hda tan nhu propylen glycol va chat twong tir va dugc diéu ché thanh dung dich tiém
dang dAu, bang cach d6 thu duge dung dich thudc tiém.

Ngoai ra, ta duge (vi dy, lactoza, sucroza, tinh bdt), chét phén hity (vi dy, tinh bdt, canxi
cacbonat), chét lién két (vi dy, tinh bdt, gdm arabic, carboxymetylxenluloza, polyvinylpyrolidon,
hydroxypropylxenluloza), chét 1am tron (vi du, bot talc, magie stearat, polyetylen glycol 6000) va
cht tuong tur ¢6 thé duge bd sung vao hop chét theo séng ché hoiic thudc dimg ddng thdi, va hdn
hop c6 thé duorc ép tao khudn, theo phuong phép da biét, sau d6 néu mubn, san phim tao khudn
¢ thé duoc phi bang phuong phap da biét nhdm muc dich che vi, tao ra dc tinh hoa tan trong

rudt hoiic diic tinh bén, dé thu dugc ché phim sir dung theo dudng udng.
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P6i v6i chdt phi, vi du  hydroxypropylmetylxenluloza, etylxenluloza,
hydroxymetylxenhﬂoza, hydroxypropylxenluloza, polyoxyetylen glycol, Tween 80, Pluronic
F68, xenluloza axetat phtalat, hydroxypropylmetylxenluloza phtalat, hydroxymetylxenluloza
axetat sucxinat, Eudoragit (éopolyme cua axit metacrylic- axit acrylic, dugc san xuét bi Rohm,
DE), chit mau (v dy, oxit sét do, titan dioxit) va chét tuong tir c6 thé duoc sir dung. Ché pham
str dung theo duong ubng c6 thé 13 ché phém bét ky trong s6 ché phAm gi4i phong nhanh va ché
phim giai phéng kéo dai. |

Ngoai ra, hop cht theo sang ché va thubc diing ddng thoi ¢6 thé duge tao thanh ché
phim dan d3it rén, bén tén hoic 16ng, dang dau hogic dang léng theo phuong phap d& biét, bang
céch két hop chiing véi chét nén dang dAu, cht nén dang nudc hoiic chét nén gel dang nudc.

Déi v6i chéit nén dang dau, vi du, cac glyxerit cla axit béo béc cao [vi dy, bo cacao,
Witepsols (dugc san xuét boi Dynamit Nobel, Germany)], cic glyxerit axit béo mach trung binh
[vi du, Miglyols (duoc san xuét boi Dynamit Nobel, Germany)], hodc cic dau thyc vat (vi du,
dau vimg, dau d4u tuong, dAu hat bong), va chit nén tuong tw duoc ké dén.

Ngodi ra, d6i v6i chét nén dang nudc, vi dy, polyetylen glycol, propylen glycol va chét
nén tuong tu duge ké dén, va dbi véi chét nén gel dang nudc, vi dy, cac gdm ty nhién, cac hop
chét xenluloza, cac vinyl polyme, cic polyme clia axit acrylic va chét nén tuong tur dugc ké dén.

D6i véi ché phim gidi phong kéo dai néu trén, vi nang gii phéng kéo dai va ché phim
furong tur dugc k& dén. Vi nang gidi phéng kéo di c6 thé duge tao ra bing phuong phép da biét,
vi dy, phuong phép duoc thé hién trong phén [2] sau day.

Hop chét theo sang ché 6t hon duoc tao khudn thanh ché phm st dung theo dudng
uéng nhur ché phém rén (vi du, bdt, hat, vién nén, vién nang) va dang twong tu, hodc dugc tao
Kkhuon thanh ché phém str dung theo dudng dt truc trdng nhu dang dan dt va dang twong tu.

Cu thé, ché phim dé sir dung theo duong udng 14 dugc wu tién.
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Thube ding déng thoi c6 thé dugc tao thanh dang thuc néu trén tiy thude vao loai
thudc.

[1] Ché phim tiém ctia hop chét theo sang ché hoic thudc ding ddng thoi, va viée diéu ché san
pham nay, [2] ché phim gii phong kéo dii hodc ché phdm gi4i phéng nhanh ciia hop chit theo
séng ché hozic thubc ding dong thoi, va didu ché san phim nay, [3] vién nén ngdm dudi ludi,
thudc tich hop nhanh niém mac miéng hodc trong khoang miéng ctia hop chét theo sang ché
hoic thube ding ddng thoi, va viée diéu ché san phérn nay s€ dugc mo tacy thé dudi day.

[1] Ché phém tiém va diéu ché san phAm nay

Ché phim tiém dugc diéu ché béng cach hoa tan hop chét theo sang ché hoc thude diing
ddng thdi vao trong nude 14 duge wu tién. Ché phdm tiém nay 6 thé duge cho phép chira
benzoat va/hodc salixylat.

Ché pham tiém thu duoc bang cach hoa tan hop chit theo séang ché hoc thube dimg
déng thdi, va néu mudn, benzoat va/hodc salixylat, vao trong nudc.

Pbi véi cac mudi néu trén clia axit benzoic va axit salixylic, vi du, cac mudi clia cic kim
loai kiém nhu natri, kali va kim loai twong tu, cac mudi ctia kim loai kiém thd nhu canxi, magie
va kim loai twong tu, céc mudi amoni, cic mudi meglumin, cac mubi véi kiém hitu co nhu
trometamol va mudi tuong t, v.v. dugc ligt ké.

Ham luong ciia hop chét theo sang ché hoic thude ding ddng thdi trong ché phim tiém
nam trong khoang tir 0,5 dén 50% trong luong/thé tich, t6t hon nim trong khoéng tix 3 dén 20%
trong uong/thé tich. Ham lugng clia benzoat hodc/va salixylat ndm trong khoang tir 0,5 dén
50% trong luong/thé tich, tt hon ndm trong khoang tir 3 dén 20% trong lugng/thé tich.

Céc chét phu gia thong thudng dugc str dung trong ché phim tiém theo séng ché, vi du,
chét 1am 6n dinh (vi duy, axit ascorbic, natri pyrosulfit), chét hoat dién (vi du, Polysorbat 80,

macrogol), chét hoa tan (vi dy, glyxerin, etanol), dung dich dém (vi dy, axit phosphoric va mudi
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kim loai kidm ctia n6, axit xitric v mudi kim loai kiém cta n6), chit tao dang truong (vi dy, natri
donngkaﬁcknudLchﬁ}iﬁnthlﬁddu;bwhoxypnnndnmmﬂxcnhﬂazgdex&hﬂ,dﬁ%d%ildﬁnh
d@p&l@ddu,wdtdohwhm,mmdhwdnmﬂ,dﬁ&b&aquﬁlﬁddu,aylpwamqkemawgaxﬂ
bmvxmﬂ,dﬁ&hbaﬁnlﬁddu,gbmednd@%nm%ﬂmnhﬂ,dﬁﬁg@yhbaunlﬁddu,mxpykngbmmL
&mnxao,dﬁ&kﬁnrnénlﬁddu,ghmozxruqulfmzymﬂ,Vétuongu;cbthédnockéthqpnﬁx
céch thich hop. Céc chét phu gia ndy thong thudng duoc két hop theo ty 1¢ thuong dugc st dung
trong ché pham tiém.

Do pH ciia ché phim tiém 8t hon dugc kiém sot nim trong khoang tir pH 2 dén 12, t6t
hannénhnngkhimgu&pEELSdénSQkﬁnga&htﬁsungdﬁ%dﬁhchmhpEL

Chéphﬁnt@nlﬂnlduockﬁngcéﬂlhbatmlhqpchithx)ﬁmgchého@:ﬂmécdﬁng
d(‘”)ng thoi va néu mudn, benzoat va/hoic salixylat, va néu cén thiét, cac chit phu gia néu trén vao
nnngruﬁm.Cécﬂﬁnhphﬁlnayaﬁﬂémechbaﬁmimxnh&ngbéidgvéoéﬂéCmpchba&m
nﬁka&hﬂﬁbhhqpﬂmmcéchummgtunhuﬂnngphmongphﬂpﬂﬁmgﬂnﬁmgdéanachéphﬁn
tiém.

])ungcﬁdnnu@ccﬁachéphﬁnlﬁénlﬁhhcncéthédUchﬁinhﬁmthﬁoc@ﬂlkha;vidg
Vékhu§1bé¥;akhkxgVékhw%ﬂﬁmgc@jlghrmﬁ%épsw%cw)VéummgugaimédUQcﬁén
Mmh&moukhﬂxngﬂunhu&ﬁvéhméph%nﬁ&nﬂﬁmgﬂmbm;dé&wradéph%n@ﬁn

Téthandungdkhinﬁm(imchéphﬁnﬁénldmm:dx)véuﬁngéps&ﬁc&aérﬁ&%d@
nim trong khoang tir 100 dén 121°C trong thdi gian tix 5 dén 30 phit.

T%gﬁﬁn%chépm%ncéCﬁcﬁhhkb&gﬂduﬁncﬁadungdkhxﬁngoéﬂéCm@cwwraxx)
cho 16 ¢6 thé duoc str dung 1am ché phim dé dugc phén chia va dugc str dung lam nhiéu lan.

[2] ché phém gii phong kéo dai hodc ché pham gjai phong nhanh, va didu ché san phAm nay

ChépmﬁnlgﬁdphéngkéocﬁiﬁkhcnléchéphﬁnlﬂnldUQC,néunmkiytﬁngcéﬁhphﬂ

1én nhén chita hop chit theo séng ché hodc thudc ding ddng thoi bing chét tao méang nhu chat
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khﬁmghbatﬂ1uong1nﬁm,pobnnecéthéuybngrﬁrvéchﬁtnnngtu.\H(hg<jé1ién1gﬁd
phong kéo dai 8 sir dung theo duong udng loai sir dung mdi ngdy mot 1an 14 duoc wu tién.

Déi v6i chét khéng hoa tan trong nude duge str dung trong chét tao méang, c6 thé lit ke,
vi du, céc xenluloza ete nhu etylxenluloza, butylxenluloza va tuong ty, cac xenluloza este nhu
xenluloza axetat, xenluloza propionat va tuong tu, cac polyvinyl este nhu polyvinyl axetat,
pobwﬁgdbwynﬁVQUngn;cﬁccqgﬂwnecﬁaaxﬁamyﬁo@xﬁnmﬂwgﬁqcﬁcuqxﬁnnenkmﬂ
nmﬂmn&ﬂ,ak:axmbmx:dngwmﬂrndmuybﬂﬁnmnodylnmﬁwmmnhnmxmﬂwinxmmmmm
wdtpob@wgdk,axﬁpmbnxﬂmnﬂm,a&:a&ybnﬁtuxxmnnecﬂaaxﬁrnemchm,pob@ﬁch
metacrylaf), polymetacrylat, polymetacrylamit, céc copolyme aminoalkyl metacrylat,
poly(metacrylic anhydrit), copolyme glyxidyl metacrylat, cu thé 14 céc polyme c6 gbc axit acrylic
nhu Eudoragit (dugc san xuét bdi Rohm Pharma) nhur Eudoragit RS-100, RL-100, RS-30D,
IH;BOD,RLJX),RSJ()GmﬂewmmmhmﬂdIndwxyBMMnmnmﬂmuanxmmndmkndanmm@,
EMdongjt}H}30[)@xgxmnneIneqdrne&wndaﬁﬁylacha@,vétuongtu,Gi:déihydn)héa
nhu dAu thdu dau hydro héa (vi du, sap Lubri (dugc san xuht boi Freund Corporation) va tuong
tir), c4c sép nhu sép carnauba, este glyxerin ctia axit béo, para;ﬁh va tuong tu, cac este
polyglyxerin ctia axit béo, va tuong tur.

Déi véi polyme c6 thé truong né, cc polyme ¢ nhém phén ly axit va thé hién su truong
né phy thude d6 pH 1a duge uu tién, va cac polyme cd nhom phén ly axit, loai nay thé hién su
uwmgnéﬁGG%VMQaﬁﬂhuﬁmgda&%w@ﬂéhﬁn&mmgmﬁdﬁhéa&vﬁg&mgﬁd1
nhu rudt non va rudt gid, 1a duge uu tién.

Déi véi polyme c6 nhom phén ly axit va thé hién sur truong né phu thude d6 pH nhur véy,
cac polyme cua axit polyacrylic co thé lién két ngang, vi du nhu Carbomer 934P, 940, 941,
974P, 980, 1342 va tuong tu, polycarbophil, canxi polycarbophil (hai loai sau dugc san xuét boi

BF Goodrich), Hiviswako 103, 104, 105, 304 (tAt ca duge sén xuét boi Wako Pure Chemical
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Industries, Ltd.), va tuong tur dugc ké dén.

Chét tao méng dugc st dung trong ché pham giai phéng kéo dai co thé chira thém chét
ua nudc.

Déi v6i chat wa nude, vi dy, cac polysacarit ma co thé chira nhém sulfat nhu pululan,
dextrin, kim loai kiém alginat va tuong tu, cic polysacarit c6 hydroxyalkyl hodc carboxyalkyl
nhu hydroxypropylxenluloza, hydroxypropylmetylxenluloza, carboxymetylxenluloza natri va
tuong tu, metylxenluloza, polyvinylpyrolidon, ruou polyvinyl, polyetylen glycol va tuong tir ¢
thé duoc k& dén.

Ham luong cia chat khong hoa tan trong nude trong chit tao mang ciia ché phim giai
phong kéo dai n3m trong khoang tir 30 dén 90% (trong lugng/trong luong), tdt hon nam trong
khoang tix 35 dén 80% (trong lugng/trong luong), t5t hon nita ndm trong khoang tir 40 dén 75%
(trong luong/trong luong), ham luong cia polyme coO thé truong nd ndm trong khoéng tir 3 dén
30% (trong lugng/trong luong), t6t hon nim trong khoang tir 3 dén 15% (trong lugng/trong
Tuong). Chét tao mang c6 thé chira thém chit ua nude, va trong trudng hop ndy, ham luong clia
chét tra nuGic trong chét tao mang 1a 50% (trong luong/trong luong) hodc thép hon, tdt hon nam
trong khoang tir 5 dén 40% (trong lugng/trong luong), t8t hon nita nam trong khoang tir 5 dén
35% (trong Iwong/trong lugng). Ky higu % (trong luong/trong lugng) ndy chi ra % theo trong
luong tinh theo hop phan chét tao mang thu dugc bang céch loai bd dung méi (vi dy, nude, cac
ruou béc thdp nhur metanol, etanol va rugu tuong tir) rakhoi dung dich chét tao mang.

Ché phém giai phong kéo dai duoe tao ra bang cich didu ché nhan chira thude nhu duge
minh hoa dudi ddy, sau d6 pht1 lén nhan tao ra bang dung dich chét tao mang duoc didu ché
béng cach xtr Iy nhiét chét khong hoa tan trong nudc, polyme ¢o thé truong né va tuong tur hode
bing cach hoa tan hogc phén tén chét ndy trong dung moi.

L. Pidu ché nhan chira thudc
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Dang nhén chta thubc d& duoc phii bang chét tao mang (sau déy, doi khi dugc goi mot
céch don gian 13 nhan) khong bi gii han mét cach cu thé, va t6t hon Ia nhan duo tao thanh céc
hat nhu hat hodc hat min.

Khi nhén bao gdm cAc hat hogic hat min, kich thuc hat trung binh ctia hat hogc hat min
t hon ndm trong khoéng tix 150 dén 2000um, 8t hon nita nim trong khoéng tir 500 dén
1400pm. »

Viéc didu ché nhan 06 thé duge thy hién bing phuong phép sén xuét thong thuong. Vi
du, t duoc, chét két dinh, chAt phén hity, chét lam tron, chét lam 6n dinh thich hop va chét tuong
tir duoc két hop v6i thubc, va hdn hop duge cho tién hanh phuong phép tao hat ép trdi &m,
phuong phép tao hat tAng s6i hogic phuong phap trong t, d8 didu ché nhan.

Ham huong cua thudc trong nhAn ndm trong khoang tir 0,5 dén 95% (trong luong/trong
luong), tt hon nam trong khoéng tir 5,0 dén 80% (trong lugng/trong luong), t5t hon nita ndm
trong khoang tr 30 dén 70% (trong lugng/trong luong).

Péi véi ta duge chira trong nhan, vi dy, cac sacarit nhur sucroza, lactoza, manitol, glucoza
va sacarit tuong tu, tinh bot, xenluloza két tinh, canxi phosphat, tinh bot ngd va ta dugc tuong ti
duoc st dung. Trong sb d6, xenluloza két tinh, tinh bdt ngd 1a dugc uu tién.

P&i v chit két dinh, vi du, rugu polyvinyl, hydroxypropylxentuloza, polyetylen glycol,
polyvinyl pyrolidon, Pluronic F68, gdm Arabic, gelatin, tinh bot va chét két dinh tuong tw dugc
st dung. D6i vai chét phan hity, vi du, carbéxymetylxenluloza canxi (ECG505), croscarmeloza
natri (Ac-Di-Sol), polyvinylpyrolidon lién két ngang (Crospovidone), hydroxypropylxenluloza
duoc thé thdp (L-HPC) va chit phin hily twong tr dugc st dung. Trong s6 nay,
hydroxypropylxenluloza, polyvinylpyrolidon, hydroxypropylxenluloza dugc thé thap 12 duoc uu
tién. DEi v6i chét 1am tron va chit ngin chin dong tu, vi du, bot talc, magie stearat va cac mubi

v6 co clia né duo sir dung, va d8i véi chét gy tron, polyetylen glycol va chit tuong tir duoe st
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dung. D6i véi chét 1am 8n dinh, cac axit nhu axit tartaric, axit Xitric, axit sucxinic, axit fumaric,
axit maleic va axit tuong tw dugce str dung.

Déi v6i ché phém gidi phong nhanh, cic thudc str dung theo dudng ubng va céc thude
ding theo dudng ngoai tiéu héa nhu thudc tiém va dang tuong tu dugc sir dung, va thube ding
theo dudng ubng 12 duoc vu tién.

Ché pham gi&i phong nhanh, thong thudng c6 thé chira, ngoai hoat chét thudc, cac chat
mang, cac chét phu gia va ta dugc thong thuong dugc str dung trong finh vyc duoc phim (sau
day, doi khi goi tht 13 t4 duoc). T4 duoc duge sir dung khong bi gi6i han mét cach ey thé véi didu
kién d6 12 ta dugc duge st dung théng thudng lam ta dugc clia ché phim. Vi dy, d6i voi ta duge
ctia ché phém uéng dang rén, lactoza, tinh bdt, tinh bdt ngd, xenluloza két tinh (Avicel PH101,
duoc san xuét bdi Asahi Kasei Corporation, va tuong tu), dudng bot, duong hat, manitol, axit
silixic khan nhe, magie cacbonat, canxi cacbonat, L-xystein va tuong t duoc k& dén va 6t hon
13 tinh bt ngd va manitol va tuong ty dugce k& dén. Céc ta dugc ndy c6 thé duge st dung riéng
hoiic két hop gitta hai hogic nhiéu loai. Ham luong cua ta duoc ndm trong khoang, vi dy, tir 4,5
dén 994% trong luong/trong luong, t6t hon nim trong khoang tir 20 dén 98,5% trong
luong/trong luong, t6t hon nita ngm trong khoang tir 30 dén 97% trong lugng/trong luong, tinh
theo tong lugng cla ché phim gi&i phéng nhanh.

Ham luong cia thudc trong ché phém giai phong nhanh ¢ thé duoc lua chon mdt cach
thich hop nam trong khoang tir 0,5 dén 95% trong lugng/trong luong, t6t hon nim trong khoang
tir 1 dn 60% trong lugng/trong huong tinh theo tdng luong clia ché phim gi&i phong nhanh.

Khi ché phém gidi phong nhanh 14 ché phim udng dang rén, théng thudng ché phim nay
con chira, ngoai céc thanh phén néu trén, chét phan huy. Déi voi chit phan hiy nay, vi du,
carboxymetylxenluloza canxi (ECG-505, dugc san xuét boi Gotoku Yakuhin), croscarmeloza

natri (v dy, Actisol, dugc san xuét boi Asahi Kasei Corporation), crospovidon (v du, Kollidon
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CL, duogc san xuét bdi BASF), hydroxypropylxenluloza duoc thé thip (duoc san xuét bdi Shin-
Etsu Chemical Co., Ltd.), carboxymetyl-tinh bdt (duoc san xuét boi Matsutani Kagaku K.K.),
carboxymetyl-tinh bt natri (Exprotab, dugc san xuAt boi Kimura Sangyo), tinh bdt gelatin hoa
so bd timg phﬁn (PCS, dugc san xuit boi Asahi Kasei Corporation), va tuong tur dugc sir dung,
va vi du, cac chét phan hity ma phén hity hat bing céch it nude khi tiép xtic v6i nude, dan dén
truong phéng, hoiic tao ra mdt dudng rénh gifra hoat chét tao nhén va ta duogc, ¢o thé duoc str
dung. Céc chét phan hiy c6 thé duogc str dung riéng hodc két hop gifta hai hodc nhiéu loai.
Luogng cua chét phan hty sir dung duoc lua chon mét cach thich hop tiy thude vao loai va luong
tron cta thube duge sir dung, thibt ké dic tinh giai phong va tuong tr, va vi du, n3m trong
khoang tr 0,05 dén 30% trong lugng/trong luong, tbt hon ndm trong khoang ttr 0,5 dén 15%
trong lugng/trong luong, tinh theo tdng luong clia ché pham giai phong nhanh.

Khi ché pham giai phong nhanh 12 ché phim ubng dang rin, ché phim ndy ¢6 thé chira
thém, ngoai thanh phén néu trén, néu mubn, cac chit phu gia thong thuong troﬁg céc ché phdm
rén. Péi véi chét phu gia nay, co thé str dung, vi du, chét lién két (vi du, sucroza, gelatin, bot gom
Arabic, metylxenluloza, hydroxypropylxenluloza, hydroxypropylmetylxenluloza,
carboxymetylxenluloza, polyvinylpyrolidon, pululan, dextrin va tuong tur), chét lam tron (vi du,
polyetylen glycol, magie stearat, bot tal, axit silixic khan nhe (vi dy, Aerosil (dugc san xuét boi
Nippon Aerosil)), chét hoat dién (vi dy, cac chét hoat dién anion nhu natri alkylsulfat va tuong &,
céc chit hoat dién khong phan ly nhu este polyoxyetylen clia axit béo va este polyoxyetylen
sorbitan clia axit béo, cac hop chit polyoxyetylen dAu thiu dau va tuong ty), chét tao mau (vi du,
chét tao mau héc in, caramen, oxit sat do, titan oxit, cac riboflavin), néu can thiét, chét 1am ngon
miéng (vi dy, chét tao ngot, chét tao huong va tuong ), chit hép phu, chét bao quan, chét lam
Sm, chit chéng finh dién, va chit tuong tu. Ngodi ra, d5i v6i chét lam én djnh, axit hita o hu

axit tartaric, axit itric, axit sucxinic, axit fumaric va axit tuong tu cling cd thé duoc bd sung véo.
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D61 véi chit lién két néu trén, hydroxypropylxenluloza, polyetylen glycol va
polyvinylpyrolidon va chét lién két tuong tur duoc uu tién st dung.

Ché phim giai phéng nhanh c6 thé duge diéu ché bang cach, dua trén cdng nght san
xufit ché phim thong thudng, két hop céc thanh phan néu trén, va néu cAn thiét, khudy hdn hop,
va tao khudn. Budc két hop néu trén dugc thuc hién bang cac phuong phép dugc sir dung thong
thudng, vi du, két hop, khudy va tuong tu. Cu thé, vi dy, khi ché pham gidi phong nhanh dugc
tao thanh hat, ché phim nay c6 thé dugc didu ché, theo phuong thite tuong tur nhu phuong phap
didu ché nhan ciia ché phAm giai phéng kéo dai néu trén, bing céch két hop cac thanh phén sir
dung thiét bi tao hat dimg, thiét bi khudy da nfing (dugc san xut boi Hata Tekkosho), thiét bi tao
hat téng s61 FD-5S (dugc san xuét boi Powrex Corporation), va thiét bi tuong tu, va .sau do tao
hat h&n hop bing phuong phép tao hat ép trdi 4m, phuong phap tao hat tAng s va phuong phép
tuong tu.

Ché phém giai phéng nhanh va ché phAm giai phong kéo dai thu dugc theo cach nhur vay
ban than chiing co thé duoc tao thanh céc sén phém hoiic duoc tao thanh cc san phém thich hop
cling véi cac ta duge didu ché va tuong tur, mot cach riéng biét, theo phuong phép thong thuong,
sau d6 ¢ thé durge sir dung mot cach ddng thdi hogc 6 thé duge sir dung két hop v6i khoang
gian céch str dung bét ky, hotic ban thén cac san phim niy c6 thé dugc tao thanh mot ché phim
dé str dung theo dudng ubng (vi dy, hat, hat min, vién nén, vién nang va tuong tur) hodc dugc tao
thanh mdt ché phim dé sir dung theo dudng ubng mét cach thich hop cling véi cac ta duge diédu
ché va tuong . Ché phém ndy cling co thé duoc tao thanh céc hat hogc hat min, va dugc nap
vao clng vién nang d str dung & dang ché phém sir dyng theo dudng udng.

[3] vién nén ngém dudi ludi, thube phén ré nhanh trong m4 hogc trong miéng va didu ché cac
san phém nay

Vién nén ngam dudi ludi, ché phim tan trong ma hoac ché phim phén 3 nhanh trong
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miéng c6 thé 13 ché phém rin nhu vién nén va tuong t, hoic c6 thé 1a miéng dén niém mac
miéng (mang méng).

Pbi véi cac ché phAm ngdm dudi [udi, phan i nhanh trong m4 hodic trong miéng, ché
phim chira hop chét theo sang ché hoiic thube dimg ddng thoi va ta duoc 14 duogc wu tién, Ché
phim ndy ciing c6 thé chira cac chét phu gia nhur chét 1am tron, chét tao déng truong, chit mang
ua nude, polyme phan tin trong nudc, chét lam én dinh va chét phy gia tuong . Ngoéi ra, dé
hép thy d& dang va tang cuong hidu qué sir dung in vivo, cac hop chét B-xyclodextrin hoic -
xyclodextrin (vi dy, hydroxypropyl-B-xyclodextrin va tuong tir) va hop chét tuong tur ciing ¢6
thé duoc chira thém.

Déi véi ta duogce néu trén, lactoza, sucroza, D-manitol, tinh bot, xenluloza két tinh, axit
silixic khan nhe va tong t duoc ké dén. i vé6i chét 1am tron, magie stearat, canxi stearat, bot
talc, keo silic oxit va chét 1am tron tuong du dugc ké dén, va cu thé 14, magie stearat va keo silic
oxit dugc uu tién. D6i véi chét tao déng trong, natri clorua, glucoza, fructoza, manitol, sorbitol,
lactoza, sacaroza, glyxerin, ure va chét tao déng truong tuong tu duoc k& dén, va cu thé 1a,
manitol dugc uu tién. DS v6i chét mang ua nude, cic chit mang ua nudc cb thé truong nd nhu
xenluloza két tinh, etylxenluloza, polyvinylpyrolidon c6 thé lién két ngang, axit silixic khan nhe,
axit silixic, dicanxi phosphat, canxi cacbonat va chit mang ua nude turong tr duge ké dén, va cu
thé 18, xenluloza két tinh (vi dy, xenluloza vi tinh thé va tuong tr) duoc uu tién. Bi véi polyme
phén tan trong nudc, cac gébm (vi du, gdm tragacan, gdm acaxia, gdm Xyamoposis), cac alginat
(vi du, natri alginat), cac hop chét xenluloza (vi dy, metylxenluloza, carboxymetylxenluloza,
hydroxymetylxenluloza, hydroxypropylxenluloza, hydroxypropylmetylxenluloza), gelatin, tinh
bot hoa tan duoc trong nudc, cac axit polyacrylic (vi dy, Carbomer), axit polymetaxylic, ruou
polyvinyl, polyetylen glycol, polyvinylpyrolidon, polycarbophil, axit ascorbic, cac palmitat va

tuong tw dugc ké dén, va hydroxypropylmetylxenluloza, axit polyacrylic, alginat, gelatin,
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carboxymetylxenluloza, polyvinylpyrolidon, polyetylen glycol va tuong tw duoc uu tien. Cu thé
18, hydroxypropylmetylxenluloza la duoc uu tién. Di v6i chét 1am bn dinh, xystein, thiosorbitol,
axit tartaric, axit Xitric, natri cacbonat, axit ascorbic, glyxin, natri sulfit va tuong tur dugc ké dén,
va cu thé 13, axit xitric va axit ascorbic dugc uu tién.

Ché phém phan & nhanh dudi Iudi, trong m4 hodc trong miéng ¢6 thé dugc tao ra bang
cach két hop hop chét theo sang ché hoic thuéc ding ddng thdi va ta dugc bang phuong phap da
biét. Ngoai ra, néu mubn, cc chit phu gia néu trén nhur chét 1am tron, chét tao déng truong, chat
mang ua nudc, polyme phan tan trong nudc, chit 1dm on dinh, chit tao ma, chét tao ngot, chat
béo quéan va chét phu gia tuong tur ¢6 thé dugc két hop. Ché phdm phén é nhanh dudi ludi, trong
ma4 hodc trong miéng thu dugc béng cach két hop céc thanh phén néu trén mot cach ddng thoi
hoic theo khoang gitin cach vé thoi gian, sau d6 cho hn hop tién hanh tao khuén thanh vién nén
dudi didu kién ap suét. Dé thu duoc do ctmg thich hop, cac nguyén liéu cling c6 thé duoc tao 4m
bang céch str dung dung mdi nhwr nude, ruou va trong tur néu mubn trude va sau qua trinh tao ra
vién nén, va sau khi tao khudn, cac nguyén liéu duoc siy khé, dé thu duoc san phéln.

Trong truong hop tao khudn thanh miéng d4n niém mac (mang méng), hop chét theo
séng ché hoic thudc dimg ddng thoi va polyme phén tén trong nuéc néu trén (t5t hon 13
hydroxypropylxenluloza, hydroxypropylmetylxenluloza), ta duogc va chét tuong tir duoc hoa tan
trong dung moi nhur nude va tuong tu, va dung dich tao ra duoc dic khubn dé thu duogc mang
méng. Ngoai ra, céc chat phu gia nhu chét déo hoa, cht 1am on dinh, chit chdng oxy hda, chit
bao quan, cht tao mau, chit dém, chét tao ngot va chét tuong tur cling c6 thé dugce bd sung vio
d6. Pé c6 dugc tinh dan hdi thich hop ciia mang, cac glycol nhu polyetylen glycol, propylen
glycol va tuong tir ¢ thé duoc chira trong do, hodic dé ting cuong tinh dinh clia mang vio 16p
mang niém mac trong miéng, polyme két dinh sinh hoc (vi du, polycarbophil, carbopol) ciing ¢6

thé duoc chira trong do. Trong khi d6 khuon, dung dich dugc r6t 1én bé mit khong két dinh, trai

-05-



25910

rong v6i d6 day ddng nht (t5t hon nim trong khoang tir 10 dén 1000 micron) bang dung cu phtt
nhu lui kim loai diéu chinh va dung éu tuong tu, sau d6 dung dich duoc lam kho dé tao ra
nﬁmgfﬂﬁlmmlénﬁmgdhocwwraﬂmocﬁdnﬁhxv@yduocEhnkh@éwﬁﬁﬁd@hnngpﬁkg'
hdanngdﬁukﬁngbnhégvé&Kmc&ﬂﬁmhnﬁ%gcéd@nﬁdhnxmgnnﬁn

Pdi véi ché phAm phan i nhanh trong miéng duge uu tién, ¢6 thé k& dén cac ché phim
dinh lidu phan tin nhanh dang rin bao gdm mét than dang ludi chira hop chét theo sang ché
h@écﬂmécdﬁngdﬁngﬂiﬁ,VécwirnmyghdinUDngnuéchoa:phﬁréntrmgrnﬁbrnédhﬁ
mang ndy tro v6i hop chét theo sang ché hodic thubc ding ddng thdi, c6 thé duoc ke dén. Théan
dang Iu6i ndy thu dugc bang c4ch 1am thing hoa dung méi tir hop phin gbm dung dich dugc
dﬁm<%étﬁngcéi1hdymnhppch%ﬂxX)ymgchého@:ﬁnﬁcdﬁngd%ngﬂﬁﬁtnnngngnﬁi
thich hop.

]fnhonléh@pIﬁﬁncﬂachéphﬁnjﬁﬁnrﬁnhmﬂluongrnﬁmgcbﬂacmita)hﬁﬁvﬁ
thanh phén thir hai, ngoai hop chét theo sang ché hoic thube diing ddng thoi.

Viduvéchitaahﬁﬁba)g&n&écpnmﬁndbngvﬂjméccé:pmmﬁnﬂnKVWﬁnhucé:
gdade@mﬁLd@luxmg;ManﬁvémeﬁnhmnnﬁdéVéﬂKHgtuuéccm%cw)mldmrgin
arabic, gbm guar, thach, xanthan va tuong t; cic polysacarit; cac axit alginic; cic
carboxymetylxenluloza; cac carageenan; cac dextran; cic pectin; cac polyme tong hop nhur
polyvinylpyrolidon va tuong tu; cac chét dn xuét tir phiic gelatin-gém arabic, va tuong tu.
Ngoai ra, cac sacarit nhur manitol, dextroza, lactoza, galactoza, trehaloza va twong tu; céc sacarit
vong nhu xyclodextrin va tuong tur; cac mudi v co nhu natri phosphat, natri clorua va nhém
silicat va tuong tu; céc axit amin c6 tir 2 dén 12 nguyén tir cacbon nhu glyxin, L-alanin, L-axit
aspartic, L-axit glutamic, L-hydroxyprolin, L-isoleuxin, L-leuxin, L-phenylalanin va tuong tw ¢6
thé dugc chira trong do.

M6t hoc nhiéu chét tao hudi co thé duoc dura vao trong dung dich hodc huyén phi trude
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khi héa rén. Chét tao ludi nhu vy ¢6 thé c6 mit ngoai chét hoat dién, hoic c6 thé c6 mit trong
khi chét hoat dién bi loai trir. Céc chét tao ludi gitip duy tri hop chét theo sang ché hozc thude
ding ddng thdi trong dung dich hozc huyén phii trong diéu kién phan tan, ngoai viéc tao ra ludi.

Hop phin ¢6 thé chira céc thanh phan thir hai nhu chat bao quan, chét chdng oxy héa,
chét hoat dién, chit 1am dic, chét tao mau, chét kiém soét do pH, chét tao huong, chét tao ngot,
chét che vi thuc phAm va chét tuong tur. D61 voi chit tao mau thich hop, c6 thé ké dén cac oxit sit
d6, den va vang, va c4c chit mau FD & C nhu FD & C Blue 2, FD & C Red 40 va tuong tu
duoe san xuét boi Ellis and Everard. Vi du vé chét tao huong thich hop bao gém huong vi bac
ha, mam x0i, cam thao, cam, chanh, budi, caramen, vani, anh dao, nho va su két hop clia céc
huong vi ndy. Vi du v& chét kiém soét do pH bao gbm axit Xitric, axit tartaric, axit phosphoric,
axit clohydric va axit maleic. Vi du vé chét tao ngot thich hop bao gdm aspartam, axesulfam K
va thaumatin va trong tir. Vi du vé chét che vi thyuc phim thich hop bao gdm natri bicacbonat,
nhua trao d6i ion, cac hop chét vii xyclodextrin, céc chat hip phu va apomorphin vi nang héa.

Ché phim chira hop chét theo sang ché hodc thube dimg dong thdi véi huong thong
thudng ndm trong khoang tir 0,1 dén 50% theo trong uong, tt hon nam trong khoang tir 0,1 dén
30% theo trong luong, va t6t hon 13 cac ché phdm (nhw vién nén ngém dudi ludi, phan 1 trong
ma va tuong t) ma cd thé hoa tan 90% hoic cao hon dbi véi hop chét theo sang ché hoiic thubc
ding ddng thdi (trong nudc) trong thdi gian ndm trong khoang tir 1 d&én 60 phut, t&t hon nim
trong khoang tir 1 dén 15 phit, tt hon nita ndm trong khoang tir2 dén 5 phtt, va céc ché phim
phan & nhanh trong miéng ¢6 thé phan ri trong thoi gian ndm trong khoang tir 1 dén 60 gidy, tdt
hon nim trong khoéang tix 1 dén 30 gidy, t5t hon nita nim trong khoang tir 1 dén 10 gidy, sau khi
dat trong khoang mi€ng.

Ham luong cia t4 duge néu trén trong ché phdm ddy dii nim trong khoang tir 10 dén

99% theo trong Iuong, t5t hon nim trong khoang tir 30 dén 90% theo trong Iugng, Ham luong
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ctia hop chét B-xyclodextrin hodc B-xyclodextrin trong ché phim day dii nim trong khoang tix 0
dén 30% theo trong luong. Ham luong cia chit 1am tron trong ché phim diy di nim trong
khoang tir 0,01 dén 10% theo trong Iuong, 6t hon nim trong khoang tir 1 dén 5% theo trong
luong. Ham luong ciia chét tao dang truong trong ché phdm dAy d ndm trong khoang tir 0,1
dén 90% theo trong luong, tdt hon ném trong khoang tir 10 dén 70% theo trong luong. Ham
Iwong ciia chit mang ura nudc trong ché phdm diy ¢ nim trong khoang tir 0,1 dén 50% theo
trong luong, tHt hon nim trong khoang tir 10 dén 30% theo trong luong. Ham lugng ctia polyme
phan tan trong nudc trong ché phém ddy dt ndm trong khoang tir 0,1 dén 30% theo trong luong,
t6t hon nim trong khoang tir 10 dén 25% theo trong luong, Ham Iuong cta chét 1am 4n dinh
trong ché phim dy di nim trong khoang tir 0,1 dén 10% theo trong luong, t6t hon nim trong
khoéang tir 1 dén 5% theo trong Iwong. Ché pham néu trén c6 thé chira thém céc chét phu gia nhu
chét tao mau, chét tao ngot, chit bao quan va chét tuong tur néu cén thiét.

Lidu luong cia thude phéi hop theo sang ché khac nhau tlty thudc vao loai hop chit theo
séng ché, tudi, thé trong, tinh trang, dang thudc, phuong phap st dung, thoi gian sir dung va yéu
8 tuong t, va vi du, d6i v6i mot bénh nhan ung thu (nguodi trudng thanh, thé trong: khoang
60kg), thube két hop duoc sir dung theo dudng inh mach, véi lidu Iuong nim trong khoang tir
0,01 dén 1000mg/kg/ngdy, tt hon nim trong khoéng tir 0,01 dén 100mg/ke/ngdy, tt hon nita
nim trong khoang tir 0,1 dén 100mg/kg/ngay, t5t hon nita nim trong khoang tir 0,1 dén
50mg/kg/ngay, tt nhét ndm trong khoang tir 1,5 dén 30mg/kg/ngay, ddi v6i hop chét theo séng
ché hoic thube ding d@)ng thoi mot cach riéng biét, mot 14n hodc chia lam nhiéu 14n mét ngay.
Vi lidu luong mo ta & trén thay ddi tly thude vao cac diéu kién khéc nhau, duong nhién céc
lugng nhé hon liéu luong néu trén doi khi cling dit, ngoai ra, céc lugng 16n hon khoang liéu
Iuong néu trén doi khi cAn phai sir dung,

Luong cia thudc ding ddng thoi 6 thé duge hiédu chinh theo bét ky gié tri nao trir khi
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céc thc dung phu tré thanh van dé. Lidu luong hang ngay d6i véi thudc ding dong thoi khac
nhau tiy thudc vao mite do trdm trong clia triéu chimg, tudi, gidi, thé trong, su khéc nhau vé do
nhay ctia d6i tuong st dung, thoi gian st dung, khoang gizin cach, va ban cht, bao ché, loai clia
duoc phém, loai ctia hoat chét, va yéu t6 tuong tu, va khong bi gi(’)’i han mdt cach cy thé, va
luwong ctia thudc trong truomng hop st dung theo duong udng, vi du théng thuong nim trong
khoang tir 0,001 dén 2000mg, t6t hon nim trong khoang tir 0,01 dén 500mg, t6t hon nita nim
trong khoang tir 0,1 dén 100mg, tinh theo 1kg thé trong ddng vat c6 vi, théng thudng duge sir
dung tir 1 dén 4 1an mbi ngay. |

Trong sir dung thubc phéi hop theo sang ché, hop chit theo sang ché c6 thé duoc st
dung sau khi str dung thudc ding dong thoi hogc thude ding dong thoi ¢6 thé duoc st dung sau
khi str dung hop chét theo sang ché, miic dit cac ché phim nay ¢6 thé duoc str dung mét cach
ddng thoi. Khi str dung véi khoang gisin cach thdi gian, khoang gisin cach khéc nhau iy thude
vao hoat chét can str dung, dang thudc va phuong phap sir dung, va vi dy, khi thude ding ddng
thoi duge sir dung trude tién, phuong phép trong d6 hop chét theo sang ché duoc str dung trong
pham vi thdi gian nim trong khoang tir 1 phiit dén 3 ngay, t5t hon nim trong khoang tir 10 phit
dén 1 ngdy, tt hon nita nim trong khoang tir 15 phit dén 1 gior sau khi sir dung cta thube ding
ddng thoi duge minh hoa 1am vi du. Khi hop chét theo sang ché dugc st dung trudc tién,
phuong phép trong d6 thubc ding ddng thdi duge sir dung trong pham vi thdi gian ndm trong
khoang tir 1 phiit &én 1 ngay, t5t hon nim trong khoang tir 10 pht dén 6 gid, t5t hon nita nim
trong khoang tir 15 phit dén 1 gioy sau khi sir dung hop chét theo sang ché duoc minh hoa lam vi
du.

Trong phuong phép sir dung uu tién, vi du, thude ding ddng thoi ma da duoc tao khudn
thanh ché phdm str dung theo duong ubng duoc sir dung theo dudng ubng véi lidu hang ngay

nam trong khoang tir 0,001 dén 200mg/kg, va khoang 15 phut sau, hop chét theo sang ché da
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duoce tao khuon thanh ché phém str dung theo dudng udng dugc sir dung theo dudng udng v6i
lidu luong hang ngdy nim trong khoang tir 0,005 dén 100mg/kg.

Nigodi ra, hop chét theo séng ché hogc thue phdi hop theo sang ché c6 thé duge str dung
ddng thoi véi lieu phap khong ding thudc. Mdt cach chinh xéc, hop chét theo sang ché hoic
thudc phéi hop theo séng ché c6 thé duoc két hop véi liéu phép khong ding thube nhu (1) ngoai
khoa, (2) héa tri liu cao huyét ap str dung angiotensin II v.v., (3) liéu phép gen, (4) liéu phép
nhit, (5) liéu phép lanh, (6) dot laze, (7) phong xa ligu phap, va liéu phép fuong tu.

Vi du, bing cach sir dung hop chit theo séng ché hoic thude phdi hop theo sang ché
trude hodic sau phau thuat va tuong ty, hodic trude hodc sau diéu tri két hop gitta hai hodc ba loai
frong s6 d6, cc hiéu qua nhu ngéin chiin sy xuét hién tinh khang, kéo dai thoi gian song khéng
bénh tat, ngiin chin sy di can hodc syr tai phét clia ung thu, keo dai cudc séng va hiéu qua tuong
tir 06 thé dat duoc.

Ngodi ra, ¢6 thé két hop diéu trj bing hop cht theo séng ché hodc thude phdi hop theo
sang ché véi lidu phép nang d& [(i) str dung khang sinh (vi dy, logi -lactam nhur pansporin v.v.,
loai macrolit nhu clarithromyxin v.v.) i v6i bién chimg ctia cac bénh nhiém tring khéc nhau,
(ii) str dung truyén dich nhiéu calo, ché phim axit amin hogc ché phdm vitamin théng thudng dé
cai thién tinh trang suy dinh dudng, (iii) str dung morphin dé giam dau, (iv) st dung thudc dé cai
thién céc tac dung phu nhu ndn, budn ndn, chan an, tiéu chay, giam bach cAu, giam tiéu cau,
ndng d6 hemoglobin giém, rung toc, bénh vé gan, bénh vé than, DIC, sbt va tuong tur va (v) st
dung thudc dé ngzin chin tinh khéng nhiéu loai thudc cia ung thur va tuong tu].

Hop chét theo sang ché hoiic thubc phdi hop theo sang ché tdt hon dugc sir dung theo
dudng ubng (bao gdbm cac ché phim giai phong kéo dai), theo dudng tinh mach (bao gdm dung
dich truyén nhanh, dung dich truyén va céc clatrat), theo dudng dudi da va theo dudng trong co

(bao gdbm céc dung dich tiém nhanh, dung dich truyén va cac ché pham giai phéng kéo dai), theo
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dudng trong da, theo dudng trong khdi u hoc theo duong sat gan trudc hodc sau khi diéu tri md
ta & trén duoc thuc hién.

Déi voi thoi gian st dung hop chét theo sing ché hoac thude phdi hop theo sing ché
trude khi phAu thuét, v.v., vi du, ¢6 thé sir dung 1 14n nm trong khoang tir 30 phit dén 24 gidy
trude phiu thudt, v.v., hodic tir 1 dén 3 liéu trinh ndm trong khoang tir 3 thing dén 6 thang trude
phAu thuét, v.v.. Theo cach nay, phiu thut, v.v. 6 thé dugc tién hanh d€ dang vi, vi dy, md ung
thur s8 duge giam thiéu bing viée sir dung hop chét theo sang ché hozc thude phéi hop theo séng
ché trude phau thuat, va tuong tu.

Pbi véi thoi gian str dung hop chét theo sang ché hoiic thudc phébi hop theo sang ché sau
phu thudt, v.v., vi du, c6 thé sir dung Iip lai ¢t vai tuan cho dén 3 thang, nim trong khoang tir 30
phit dén 24 gio sau phAu thust, va tuong tu. Theo cach ndy, c6 thé gia ting hiéu qua ctia phiu
thuét, v.v. bang cach sir dung hop chét theo sang ché hoiic thudc phdi hop theo sang ché sau
phau thudt, va tuong fir.

Vi du thure hién sing ché

Séng ché duoc giai thich chi tiét hon trong phan sau diy bang cach tham khao
cac vi du, vi du cong thirc hoa, cac vi du thuc nghiém va vi du thir nghiém, nhung khong
duoc xem 13 sang ché bi gidi han boi cac vi du nay.

Vidul

San xuét N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl }oxy)phenyl]-3-(1-

xyano-1-metyletyl)benzamit

{Ji; HiC, CHa
i /_,fr“l‘% . \\%
1 “«:N

N

(i) San xudt 3-(1-xyano-1-metyletyl)-N-(3-hydroxyphenyl)benzamit
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Axit 3-(I1-xyano-1-metyletyl)benzoic (20,0g, 105mmol) dugc hoa tan trong
tetrahydrofuran (105ml), va oxalyl clorua (10,8ml, 126mmol) va N,N-dimetylformamit (20pl)
dugce bd sung vao d6. Hon hop phan tmg duoc khudy & nhiét d6 trong phong trong thoi gian 1
gioy, va dung méi duge cho bay hoi dudi didu kién 4p suit giam dé thu dugc 3(1-xyano-1-
metyletyl)benzoy! clorua. B6 sung huyén phil ctia natri hydro cacbonat (26,5g, 315mmol) trong
nude (315ml) vao dung dich clia 3-aminophenol (11,4g, 105mmol) trong tetrahydrofuran
(200ml) va hdn hop duoc khudy manh & nhiét d6 trong phong. Dung dich ctia 3-(1-xyano-1-
metyletyl)benzoyl clorua trong tetrahydrofirran (105ml) tao ra & trén dugc bd sung timg giot, va
hdn hop duoc khudy & nhiét do trong phong trong thdi gian 16 gio. Etyl axetat (300ml) duoc bd
sung vao hdn hop phan tmg, va 16p nude duge tach riéng. Lop hitu co dugc rira bang nude mudi
bao hoa (300ml) va dugc lam khd trén natri sulfat khan. Chét khong hoa tan duge loc ra, va dich
loc duge ¢b dudi didu kién 4p sudt giam. Chét rén tao thanh duoc rira bang dung méi hdn hop (ty
16 1:1) cha diisopropy] ete va n-hexan dé thu duoc hop chét néu & tidu dé (27,0g, 92%) 12 bot
mau tréing.

"H-NMR (DMSO-dj, 300 MHz) § 1,75 (6H, s), 6,36 - 6,65 (1H, m), 7,04 - 7,20 (2H, m), 7,27 -
7,38 (1H, m), 7,59 (1H, t, J = 7,8 Hz), 7,66 - 7,80 (1H, m), 7.91 (1H, dt, J = 7.8, 1,2 Hz), 801
(1H,t,J=1,8Hz),9,44 (1H, s), 10,18 (1H, s).

(ii) San xut 3-(1-xyano-1-metyletyl) N-[3-(2-xyano-4-nitrophenoxy)phenyl]benzamit

B sung kali cacbonat (2,17g, 15,7mmol) vao dung dich ctia 3-xyano-4-flonitrobenzen
(1,76g, 10,5mmol) va 3-(1-xyano-1-metyletyl}-N-(3-hydroxyphenyl)benzamit (2,97g,
10,5mmol) trong N,N-dimetylformamit (20ml) v hén hop duoc khudy & nhiét do 70°C trong
thoi gian 12 gidr. Hon hop phén tmg duoc lam Janh xudng nhiét d6 trong phong, chét khéng hoa
tan duoc loc ra, nude (100ml) duge bd sung vao dich loc, va hdn hop duge chiét bang etyl axetat

(200ml). Lép hitu co duge rira bang nude mubi bio hoa (100mlx2), duoc 1am kho trén natri
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sulfat khan, va chit khong hoa tan dugc loc ra. Lop hitu co tao thanh duoc tinh ché bang phuong
phép séc ky cot silicagel co ban (dich rira gidi: etyl axetat), va dung dich tao thanh dugc cd dudi
diéu kién 4p sudt giam dé thu duoc hop chit néu & tiéu dé (4,21g, 94%) 13 dAu mau vang,
'HNMR (DMSO-dg, 300 MHz) § 1,75 (6H, s), 7,01 - 7,19 (2H, m), 7,55 (1H, t, ] = 8,1 Hz),
7,61 (1H, t, J=7,8 Hz), 7,68 - 7,80 (2H, m), 7,81 (1H, t, ] =2,1 Hz), 7,89 - 7,99 (1H, m), 8,03
(1H, t,J=1,7 Hz), 848 (1H, dd, J=94, 2,8 Hz), 8,88 (1H, d, J=2,8 Hz), 10,56 (1H, 5).
(iii) San xudt N-[3<(4-amino-2-xyanophenoxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit

Huyén phi ciia 3-(1-xyano-1-metyletyl)-N-[3-(2-xyano-4-
nitrophenoxy)phenylbenzamit (4,18g, 9,80mmol), canxi clorua (3,43g, 29,4mmol) va sat khir
(2,73g, 49,0mmol) trong etanol (70mlynudc (7ml) dugce khudy cling véi gia nhiét & nhiét do
80°C trong thoi gian 16 gid. Hn hop phan tng dugc 1im lanh xubng nhiét do trong phong, va
dﬁ&kh@nghbawmdnockmqua&&nxdﬁvﬁdwmnﬁakﬁngemnoLEmiﬂgcvédkhnkuimm
két hop va hdn hop duoc ¢d dudi diéu kién ap suit giam. Phan ciin tao thanh dugc pha lodng
lﬁmgegdamﬁmXQOQmD,Eﬁhmnduocﬁmlﬁngdungdkhnuécna&ﬂnﬂhooaimmﬁ596
(200mlx2) va nude mudi bio hoa (200mlx2), va duoc 1am kho trén natri sulfat khan. Chét
khéng hoa tan duoc loc ra, va dich loc duoc ¢6 dudi diéu kién 4p suét giam. Phan cin tao thinh
duoc tinh ché bang phuong phap séc ky ot silicagel co ban (dich rira gii: etyl axetat), va dung
dich tao thanh dugc c6 dudi didu kién 4p sudt giam dé thu dugc hop chét néu ¢ tiéu dé (3,18g,
82%) 13 dau méu vang,
"HNMR (DMSO-ds, 300 MHzZ) & 1,74 (6H, s), 5,48 - 5,66 (2H, br s), 6,65 - 6,80 (1H, m), 6,86 -
7,05 (3H, m), 7,34 (1H, t, T=8,1 Hz), 742 (1H, , T=2,1 Hz), 7,48 - 7,55 (1H, m), 7,58 (1H, t, J
=7.8Hz),7,69 - 7,81 (1H, m), 7,84 - 7,94 (1H, m), 8,00 (1H, t, J= 1,7 Hz), 10,35 (1H, s).
(iv) Sén xuét N-{3-[(2-amino-7-xyano-1,3-benzothiazol-6-yl)oxyJphenyl}-3-(1-xyano-1-

metyletyl)benzamit
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Kali thioxyanat (1,84g, 18,9mmol) dugc tao huyén phii trong axit axetic (20ml), va hon
hop duoc khudy & nhiét do trong phong trong thdi gian 10 phit. N-[3-(4-amino-2-
xyanophenoxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit (1,5g, 3,78mmol) duoc bd sung vao
dung dich thu duoc, va hdn hop duoc khudy thém & nhiét do trong phong trong thdi gian 10
phit. Dung dich ctia brom (635mg, 3,97mmol) trong axit axetic (10ml) dugc bd sung timg giot
vao dung dich thu duoc trong thoi gian 15 phit. Sau khi hoan thanh viée bd sung timg giot, va
hén hop duge khudy & nhiét do trong phong trong thdi gian 4 gid. Dung dich ciia kali thioxyanat
(0,734g, 7,56mmol) va brom (241mg, 1,51mmol) trong axit axetic (5ml) dugc bd sung, hdn hop
duoc khudy thém trong thoi gian 1 gid. Chét khéng hoa tan duoc loc ra va duoc rira bang axit
axetic. Dich loc v dich rtra dugce két hop va hdn hop duoc cb dudi didu kién 4p sudt giam. Phan
can tao thanh duge tao huyén phi trong etyl axetat (200ml)Aetrahydrofuran (20ml), lan huot
duoc rira bang dung dich nudc natri hydroxit 1N (100ml), dung dich nu6c natri hydro cacbonat
5% (200ml) va nudc mudi béo hoa (200ml), va dugc 1am kho trén natri sulfat khan. Chit khong
hoa tan duoe loc ra, va dich loc dugc tinh ché bing phuong phép séc ky cdt silicagel co ban (dich
rira gidi: etyl axetat). Dung dich tao thanh duoc 6 dudi diéu kién 4p sudt giam dé thu duoc hop
chét néu & tiéu dé (1,38g, 81%) 1a bt mau vang.

"H-NMR (DMSO-ds, 300 MHz) & 1,74 (6H, s), 6,81 - 691 (1H, m), 7,04 (1H, d, J = 8,7 Hz),
741 (1H,t,J=8,1 Hz), 7,49 - 7,67 (4H, m), 7,69 - 7,80 (1H, m), 7,84 - 7,95 (3H, m), 8,00 (1H, ¢,
J=1,7Hz), 10,39 (1H, s).

(v) San xuat N-[3-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]- 1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit

Bb sung xyclopropancarbonyl clorua (59pl, 0,66mmol) vao dung dich ctia N-{3-[(2-
amino-7-xyano-1,3-benzothiazol-6-yl)oxy]phenyl}-3-(1-xyano-1-metyletyl)benzamit  (150mg,

0,33mmol) trong pyridin (2ml) va hdn hop dugc khudy & nhiét d6 trong phong trong thoi gian 2
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ity Hon hop phén g duoc cd dudi diéu kién 4p sult giam. Phan cin dugc tao huyén phi trong
etyl axetat (50ml), duoc ria 1an huot bang dung dich nu6c natri hydro cacbonat 5% (50ml) va
nude mudi bio hoa (50ml), va duoc lam kho trén natri sulfat khan. Chét khong hoa tan dugc loc
ra, va dich loc dugc ¢ dudi didu kién 4p suét giam. Phin cin tao thanh duogc tinh ché bang
phuong phép séc ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 30/70 dén 100/0), va dung dich
tao thanh dugc cd dudi didu kién &p suét giam. Phan cin dugce két tinh ra khoi etyl axetat dé thu
duogc hop chit néu & tiéu d8 (119mg, 69%) 13 bdt mau tréng.

"HNMR (DMSO-dg, 300 MHz) § 0,90 - 1,09 (4H, m), 1,74 (6H, s), 1,96 - 2,10 (1H, m), 6,93
(1H, dd, J=7.7,2,1 Hz), 720 (1H, d, J = 89 Hz), 7,45 (1H, t, ] = 8,1 Hz), 7,54 - 7,68 (3H, m),
7,70 - 7,81 (1H, m), 7.91 (1H, d, =79 Hz), 8,00 (1H, t, T = 1,7 Hz), 805 (1H, d, ] = 89 Hz),
1043 (1H, s), 13,01 (1H, brs).

Vidu2

San xult 3-(1-xyano-1-metyletyl}N-{3-[(7-xyano-2-{[(4-metylpiperazin-1-yl)axetyl]amino}-

1,3-benzothiazol-6-yl)oxy] phenyl}benzanut
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B4 sung cloaxetyl clorua (58, 0,73mmol) vao dung dich ctia N-{3-[(2-amino-7-xyano-
1,3-benzothiazol-6-yl)oxy Jphenyl }-3-(1-xyano-1-metyletyl)benzamit (150mg, 0,33mmol) duoc
tao ratrong vi du 1 (iv) trong N,N -dimétylaxetamit (3ml) va hén hop duoc khudy & nhiét do
trong phong trong thdi gian 2 gid. Dung dich nude natri hydro cacbonat 5% (10ml) duoc bd
sung vao hdn hop phan tng, va hdn hop dugc chiét bang etyl axetat (10ml). Phan chiét duoc rira

bang nuée mudi bio hoa (10ml), va duoc 1am kho trén natri sulfat khan. Chét khéng hoa tan
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duoc loc ra, dich loc duge c6 dudi diéu kién 4p suét giam, phan cin tao thinh dugc hda tan trong
tetrahydrofuran (3ml). Trietylamin (136pd, 0,99mmol) va 1-metylpiperazin (110, 0,99mmol)
duoe bd sung vao hdn hop, va hdn hop dugc khudy & nhiét d6 80°C trong thdi gian 8 gio. Hon
hop phén tmg dugc 1am lanh xudng nhiét d trong phong, duoc phé loding bang etyl axetat
(10ml), 4n luot duoc rira bang nude (10ml) va nude mudi bio hoa (10ml), va duoc 1am kho trén
natri sulfat khan. Chat khong hoa tan duge loc ra, dich loc dugc cd dudi diéu kién ap Suét giam,
va phn cin tao thanh dugc tinh ché bang phuong phép sac ky cdt silicagel co bén (ty 18
metanol/etyl axetat=1lr 0/100 dén 15/85). Dung dich tao thanh dugc ¢6 dudi diéu kién 4p suét
giam. Phén ciin duoc két tinh ra khoi etyl axetat/diisopropy] ete d& thu duoc hop chat néu & tiéu
d& (126mg, 64%) 13 bot mau tréng.

"H-NMR (DMSO-d, 300 MHzZ) § 1,74 (6H, s), 2,17 (3H, s), 2,37 (4H, br s), 2,56 (6H, br s),
6,89 - 7,00 (1H, m), 7,20 (1H, d, J =9,0 Hz), 7,45 (1H, t, ] = 8,2 Hz), 7,54 - 7,68 (3H, m), 7,73 -
7,79 (1H, m), 791 (1H, d, J =79 Hz), 8,00 (1H, t, J = 1,7 Hz), 8,05 (1H, d, J =9,0 Hz), 10,43
(1H, s).

Vidu3

San xuat 2-clo-N-[3-({7-xyano-2-{ (xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit

Ny, N ci
/ r : { /[ G HaC CHy
HN—C | N (i\ /L Y Y

- / S A
e i ~ PN
[{/,ﬁm ...... ﬁ\\ s i \"«G ~u N - - = \\’Sb
\ 3 l 3

% i S

N
(i) San xuét 2-(3-aminophenoxy)-5-nitrobenzonitril

B sung kali cacbonat (6,23g, 45,2mmol) vao dung dich ctia 2-flo-5-nitrobenzonitril
(5,00g, 30,1mmol) va 3-aminophenol (3,28g, 30,1mmol) trong N,N-dimetylformamit (30ml) va

hén hop duoc khudy & nhiét d6 60°C trong thoi gian 2 gio. Hon hop phan tng dugce lam lanh
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mfmgnh@tdétmmg]ﬁﬁmg,dﬁtkﬂﬁglﬁmtmldmx:knravécm@cnmlhigemﬂzmdm
(150ml). Dich loc va dich rira dugc két hop va hdn hop duoc cb dudi didu kién 4p suét giam.
Phin ciin tao thanh duge pha lofing bang etyl axetat (200ml), 14n Iuot dugc rira bing dung dich
nude natri hydro cacbonat 5% (100ml) va nuée mudi bo hoa (100ml), va dugc 1am kho trén
nﬂﬁsdﬁﬁkhrLChéﬂ&ﬁmghba&nlﬁmmlgcngvédkhlgcducccéduéi&%ukﬁnépgf&
gﬁhn;Ph&1da1wwthﬁnhdMQcﬁnhchétﬁngphuongphépséckycétﬁhc%;ﬂcokénﬁyléeqd
axetat/n-hexan = tir 20/80 dén 70/30) va dung dich tao thanh dugc ¢d dudi diéu kién &p suét
gﬁnLP%ﬁnc@ndnpclé&ﬁnhtakhéidylw«ﬂmh4mxmndéﬂu1duvchqpchﬁlﬁM«Sﬁéudé
(5,09g, 66%) 1a bot mau vang,
"HNMR (DMSO-ds, 300 MHz) § 548 (2H, s), 6,31 - 6,37 (1H, m), 6,38 (1H, t, ] =2,2 Hz),
6,51 -6,58 (1H, m), 7,03 (1H, d, J=94 Hz), 7,11 - 7,20 (1H, m), 845 (1H, dd, J =94, 2,8 Hz),
882 (1H, d,J=2,8 Hz).
(ii) San xuét N-[3-(2-xyano-4-nitrophenoxy)phenyl]-2,2,2-trifloaxetamit

B sung anhydrit trifloaxetic (1,62ml, 11,6mmol) vao dung dich cia 2-(3-
aminophenoxy)-5-nitrobenzonitril (2,50g, 9,79mmol) trong tetrahydrofuran (25ml) va hén hop
duoc khudy & nhiét do trong phong trong thoi gian 14 gier. Hon hop phan ting dugc pha long
bang etyl axetat (200ml), 1An luot duoc ria bing nude (100ml), dung dich nuée natri hydro
cacbonat 5% (100mlx2) va nudc mudi bio hoa (100ml), va duge 1am khd trén natri sulfat khan.
Chét khong hoa tan duge loc ra, va dich loc duge ¢6 dudi didu kién 4p sudt giam dé thu duoc
hop chitnéu & tiéu dé (3,17g,92%) 1a dAumau vang.
"H-NMR (DMSO-ds, 300 MHz) § 7,09 (1H, d, ] =9,3 Hz), 7,17 - 7,22 (1H, m), 7,54 - 7,63 (1H,
m), 7,63 - 7,72 (2H, m), 8,42 - 849 (1H, m), 8,89 (1H, d, J =2,6 Hz), 11,46 (1H, br s).
(iii) San xuit N-[3-(4-amino-2-xyanophenoxy)phenyl]-2,2,2-trifloaxetamit

Bb sung paladi 10%-cacbon (300mg) vao dung dich cia N-[3-(2-xyano<4-
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nitrophenoxy)phenyl]-2,2,2-trifloaxetamit  (2,81g, 8,01mmol) trong 1-metylpyrolidin-2-on
(20mly/metanol (80ml) va hdn hop duoc khudy ¢ nhiét d6 trong phong trong thdi gian 6 giey dudi
diéu kién &p suét hydro (1atm). Chét khong hoa tan duoc loc ra, va dich loc duge o dudi didu
kién &p suét giam. Phén ciin tao thanh dugc pha lodng bing etyl axetat (200ml), 1an Iuot dugc rira
bang nude (100mlx2) va nuée mubi bio hoa (100mlx2), v duge 1am khd trén natri sulfat khan,
Chét khéng hoa tan dugc loc ra, va dich loc duge ¢d dudi didu kién 4p sudt giam. Phan cin tao
thanh duoc tinh ché bing phuong phép séc ky cot silicagel co ban (ty 16 etyl axetat/n-hexan = tir
50/50 dén 80/20), va phén chira sin phém ddi tuong duoc ¢b dudi didu kién 4p sudt giam dé thu
duoc hop chét néu & tiéu dé (2,48g, 97%) 1a ddu méau vang nhat.
'H-NMR (DMSO-dg, 300 MHz) & 5,55 (2H, s), 6,81 (1H, d, J = 8,1 Hz), 6,88 - 6,94 (2H, m),
6,96 - 7,03 (1H, m), 7,22 (1H, t, J =2,1 Hz), 7,32 - 742 (1H, m), 7,41 - 7,50 (1H, m), 11,28 (1H,
brs).
(iv) San xuét N-{3-[(2-amino-7-xyano-1,3-benzothiazol-6-yl)oxy]phenyl}-2,2,2-trifloaxetamit
Kali thioxyanat (2,89, 29,8mmol) duoc tao huyén phil trong axit axetic (20ml), va hdn
hop duoc khudy & nhiét do trong phong trong thdi gian 10 phut. N-[3-(4-amino-2-
xyanophenoxy)phenyl]-2,2,2-trifloaxetamit (2,4g, 7,47mmol) duge bd sung vao dung dich thu
duoc, va hén hop dugce khudy thém & nhiét d6 trong phong trong thoi gian 10 phit. Dung dich
ctia brom (1,31g, 8,21mmol) trong axit axetic (10ml) duoc bd sung tir tir img giot vao dung dich
thu duoc. Sau khi hoan thanh viéc bb sung timg giot, hdn hop duoc khudy & nhiét do trong
phong trong thdi gian 12 gidr. Chét khéng hoa tan méu vang tao thanh duoc loc ra va duoc rira
bang axit axetic. Dich loc va dich rira duge két hop va hdn hop dugc ¢ dudi diéu kién ap suét
giam. Phan cin tao thanh duoc tao huyén phil trong ety axetat (200ml)/tetrahydrofiran (40ml),
1an luot dugc rira bing dung dich nude natri hydro cacbonat bdo hba (240ml1x2) va nude mubi

bao hoa (240ml), va dugc 1am kho trén natri sulfat khan. Chat khong hoa tan dugc loc ra, va dich
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loc duge ¢b dudi didu kién 4p suét giam. Phén cin tao thanh 13 huyén phit ddc duoc rira bang
diisopropy!l ete dé thu duroc hop chét néu 6 tidu dé (1,68g, 59%) 13 bdt méu vang.
"HNMR (DMSO-ds, 300 MHZ) & 6,89 - 7,00 (1H, m), 7,06 (1H, d, =89 Hz), 7,35 (1H,t,] =
2,1 Hz), 744 (1H, t, J=8,1 Hz), 7,51 - 7,59 (1H, m), 7,63 (1H, d, J= 8,9 Hz), 7,92 (2H, s), 11,30
(1H, s).
(v) San xudtNH(7-xyano-6-{3-{(trifloaxetylaminojphenoxy -1 3-benzothiazol- 2-ylxyclopropancarboxamit

B4 sung xyclopropancarbonyl clorua (467, 5,15mmol) vao dung dich ctia N-{3-[(2-
amino-7-xyano—1,3-benzothiazol—6—yl)oxy1phenyl}-2,2,2—triﬂoaxetamit (1,5g, 3,96mmol) trong
pyridin (4ml) va hdn hop duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Hon hop
phan tmg duoc cd dudi diéu kién 4p sudt giam. Phin cin tao thanh duoc pha lodng bang etyl
axetat (200ml), 1an luot duoc ria bang dung dich nude natri hydro cacbonat 5% (200ml) va
nude mudi bio hoa (200ml), va duoc 1am kho trén natri sulfat khan. Chat khong hoa tan dugc
loc ra, va dich loc duoc ¢6 dudi diéu kién 4p suét giam. Phan cin tao thanh dugc tinh ché bang
phuong phap séc ky c6t silicagel (t 16 etyl axetat/n-hexan = tir 30/70 dén 60/40), va dung dich
tao thanh duogc cd dudi diéu kién 4p suit giam. Phin ciin dugc tai két tinh ra khoi etyl axetat dé
thu duoc hop chét néu & tidu dé (1,26g, 63%) 1a bot khong mau.
"HNMR (DMSO-ds, 300 MHzZ) § 0,80 - 1,13 (4H, m), 1,92 - 2,11 (1H, m), 6,93 - 7,15 (1H, m),
7,22 (1H,d,J=89Hz),7,35-7,73 3H, m), 8,06 (1H, d,J=9,0 Hz), 11,0 - 12,1 (1H, br s), 12,2
-134 (1H, brs).
(vi) San xuét N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-ylJxyclopropancarboxamit

N-(7-xyano-6-{3-[(trifloaxetyl)amino]phenoxy }-1,3-benzothiazol-2-
yl)xyclopropancarboxamit (1,06g, 2,37mmol) dugc hoa tan trong dung moi hdn hop cla
tetrahydrofuran (25ml)/metanol (25ml)ynudc (25ml), lithi hydroxit monohydrat (1,05g,

25,7mmol) duoc bd sung vao do, va hdn hop duge khudy & nhiét do trong phong trong thoi gian
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18 gio. Hn hop phéan tmg duoc trung hoa bing axit clohydric 1N, va dugc ¢d dudi diéu kién ap
suét giam. PhAn cin tao thanh duogc rir lp lai bing nudce dé thu dugc hop chét néu & tidu dé
(0,792, 95%) 12 bot mau tring.
'H-NMR (DMSO-dg, 300 MHz) § 0,90 - 1,14 (4H, m), 1,96 - 2,11 (1H, m), 5,33 (2H, s), 6,18 -
6,30 (2H, m), 6,37 - 6,49 (1H, m), 6,98 - 7,07 (1H, m), 7,10 (1H, d, J=9,1 Hz), 8,00 (1H, d, J =
9,1 Hz), 12,96 (1H, br s).
(vii) San xuét 2-clo-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino}-1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit

B6 sung oxalyl clorua (3641, 0,420mmol) va N)N-dimetylformamit (20l) vao dung dich
cua axit 2-clo-3-(1-xyano-1-metyletyl)benzoic (76mg, 0,339mmol) trong tetrahydrofuran (2ml)
va hdn hop duoc khudy & nhiét do trong phong trong thdi gian 1 gioy. Hon hop phan tmg dugc ¢o
dudi didu kién 4p suét giam, va phén cin dugce hoa tan trong N,N-dimetylaxetamit (2ml). N-[6-
(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl[xyclopropancarboxamit (1 OOmg; 0,29mmol)
dugc bb sung vao dung dich, va hdn hop duoc khudy ¢ nhiét do trong phong trong théy gian 3
gid. HAn hop phan tmg duroc pha loding bang etyl axetat (15ml), 1an huot duoc rira bing dung
dich nuéc natri hydro cacbonat 5% (10ml) va nudc mudi bio hoa (10ml), va duge 1am kho trén
natri sulfat khan. Chét khong hoa tan dugc loc ra, va dich loc duoc ¢ dudi diéu kién ap sut
giam. Phén ciin tao thanh duoc tinh ché bang phuong phép séc ky cot silicagel (ty 16 etyl
axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh duoc c6 dudi diéu kién 4p sudt
giam. Phan ciin dugc tai két tinh ra khoi etyl axetat dé thu dugc hop chét néu & tiéu dé (129mg,
81%) 14 bot méau tréng.
"H-NMR (DMSO-dg, 300 MHz) § 0,95 - 1,05 (4H, m), 1,84 (6H, s), 1,94 - 2,08 (1H, m), 6,82 -
6,96 (1H, m), 7,21 (1H, d, J=9,0 Hz), 7,43 (1H, t, J = 8,2 Hz), 7,48 - 7,62 (4H, m), 7,66 (1H, dd,

7=7,7,19Hz), 8,05 (1H, d, J=9,0 Hz), 10,72 (1H, 5), 13,00 (1H, br s).
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Vidu4
San xudt N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl} oxy)phenyl]-

3 4-bis(triflometyl)benzamit

H_ 4 o F F
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Hdn hop ctia N-[6-(3-aminophenoxy)-7-Xyano-1,3-benzothiazol-2-
yl]xyclopropancarboxamit (100mg, 0,285mmol) dugc tao ra trong vi du 3(vi), axit 3,4-
bis(triflometyl)benzoic (88mg, 0,340mmol), O-(7-azabenzotriazol-1-yl}-N,N,N’ . N’-
tetrametyluroni hexaflophosphat (129mg, 0,340mmol) va pyridin (3ml) duoc khudy & nhiét d
60°C trong thoi gian 12 gid. Hon hop phan tmg duoc lim lanh xuéng nhiét d6 trong phong,
duoc pha loding bing etyl axetat (15ml), lan huot duoc rira bing dung dich nude natri hydro
cacbonat 5% (10ml) va nude mubi bio hoa (10ml), va duoc am kho trén natri sulfat khan. Chat
khéng hoa tan duge loc ra, va dich loc duoc cb dudi diéu kién 4p suét giam. Phan cin dugc tinh
ché bang phuong phap séic ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 30/70 dén 80/20), va
dung dich tao thanh dugc c6 dudi diéukién ap suét giam. Phan cin duoc két tinh ra khoi etyl
axetat/n-hexan dé thu dugc hop cht néu & tiéu dé (119mg, 71%) 14 bot mau tring,

"H-NMR (DMSO-dg, 300 MHz) § 0,87 - 1,12 (4H, m), 1,97 - 2,12 (1H, m), 6,82 - 7,11 (1H, m),
7,22 (1H,d, J=89 Hz), 748 (1H, t, J=8,1 Hz), 7,59 (1H, t, J=2,2 Hz), 7,62 - 7,70 (1H, m),
8,06 (1H, d,J =89 Hz), 8,24 (1H, d, J = 8,3 Hz), 843 (1H, d, J = 8,1 Hz), 849 (1H, s), 10,76
(1H, s), 13,00 (1H, s).

Vidy5

San xuét 1-tert-butyl-N-[3-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-

yl}oxy)phenyl]-5-xyclopropyl-1H-pyrazol-4-carboxamit
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B sung oxaly] clorua (3611, 0.420mmol) v N;N~dimety lformamit (20y]) vio dung dich
cﬁaaxﬁ143ﬂ4mﬂyk5eqwﬂopnnn&4IiinaaaﬂJLaﬂboxyﬁc(71hu;(L342nunODUDng
tetrahydrofuran (2ml) va hdn hop duoc khudy ¢ nhiét d6 trong phong trong thoi gian 1 gio. Hon
hop phén tmg durgc ¢d dudi didu klén 4p sudt giam, va phan cén duogc hoa tan trong NN-
dimetylaxetamit (2ml). N-[6-(3 -anﬁﬁophenoxy)ﬂ-xyano—l ,3-benzothiazol-2-
ylJxyclopropancarboxamit (100mg, 0,29mmol) dugc tao ra trong vi du 3(vi) duge b sung vao
dung dich, va hén hop duoc khudy & nhiét do trong phong trong théi gian 12 gi¢. Hon hgp phén
{mg duoc pha lofing bing etyl axetat (15ml), Jan huot duoc rira bang dung dich nuée natri hydro
cacbonat 5% (7ml) va nude mudi bio hoa (7ml), va duoc lam khé trén natri sulfat khan. Chét
khong hoa tan durge loc ra, va dich loc duoe ¢6 dudi diéu kién ap sudt giam. Phan cin tao thanh
duoe tinh ché bing phuong phép sic ky cot silicagel (ty 16 etyl axetat/n-hexan =tir 50/50 dén
100/0), va dung dich tao thanh duoc ¢d dudi diéu kién 4p suit giam. Phan cin duoc tai két tinh ra
khoi etyl axetat/n-hexan dé thu dugc hop chét néu & tiéu dé (111mg, 72%) 13 bot mau tring.
"H-NMR (DMSO-dg, 300 MHZ) § 0,60 - 0,78 (2H, m), 0,94 - 1,09 (6H, m), 1,68 (9H, s), 1,93 -
2,14 (2H, m), 6,76 - 6,90 (1H, m), 7,18 (1H, d, J = 9,0 Hz), 7,38 (1H, t, J = 8,4 Hz), 7,49 - 7,57
(2H,m), 7,59 (1H, s), 8,04 (1H, d, J=9,0 Hz), 10,03 (1H, s), 12,99 (1H, 5).

Vidu6
San xudt N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl}oxy)phenyl]-

3~(triflometoxy)benzamit
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B4 sung oxalyl clorua (36pl, 0,420mmol) va N,N-dimetylformamit (20pl) vao dung dich
cha axit 3<(triflometoxy)benzoic (70mg, 0,339mmol) trong tetrahydrofuran (2ml) va hén hop
duoc khudy & nhiét do trong phong trong thoi gian 1 gio. Hon hop phan tng duoc ¢ dudi diéu
kién 4p sudt giam, va phan cin duoc hoa tan trong NN-dimetylaxetamit (2ml). N-[6-(3-
aminophenoxy )-7-xyano-1,3-benzothiazol-2-yl]xyclopropancarboxamit (100mg, 0,29mmol)
duoc tao ra trong vi du 3(vi) duoc bd sung vao dung dich, va hdn hop dugc khudy & nhiét d6
trong phong trong thdi gian 12 gid. Hon hop phan tmg dugc pha lodng bang etyl axetat (15ml),
14n luot duoc rita bang dung dich nudc natri hydro cacbonat 5% (5ml) va nudc mubi bio hoa
(5ml), va duoc 1am kho trén natri sulfat khan. Chét khong hoa tan dugc loc ra, va dich loc duogc
cd dudi diéu kién &p suét giam. Phan cin tao thanh duoc tinh ché bing phuong phép séc ky oot
silicagel (ty 18 etyl axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh dugc ¢d dudi
diéu kién &p suét giam. Phan ciin duoc t4i két tinh ra khoi etyl axetat dé thu dugc hop chét néu &
tiéu dé (90mg, 59%) 1a bt mau tréing,

"H-NMR (DMSO-dg, 300 MHz) § 0,92 - 1,05 (4H, m), 1,96 - 2,12 (1H, m), 6,82 - 7,01 (1H, m),
7,21 (1H, d, J=9,0 Hz), 745 (1H, t, ] = 8,2 Hz), 7,56 - 7,74 (4H, m), 7,88 (1H, s), 7,98 (1H, dt, J
=7,6,1,3 Hz), 8,06 (1H, d,J=9,0 Hz), 1048 (1H, s), 13,00 (1H, s).

Vidu7

San xuét 1-tert-butyl-N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-

yl}oxy)phenyl]-5-phenyl-1H-pyrazol-4-carboxamit
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B& sung oxalyl clorua (29u, 0,338mmol) va N,N-dimetylformamit (20p1) vao dung dich
cua axit 1-tert-butyl-5-phenyl-1H-pyrazol-4-carboxylic (67mg, 0,274mmol) trong
tetrahydrofuran (2ml) va hdn hop dugce khudy & nhiét do trong phong trong thdi gian 1 gio. Hon
hop phan g dugc cb dudi diéu kién ap sult giam, va phan ciin duoc hoa tan trong N)N-
dimetylaxetamit (2ml). N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-
ylxyclopropancarboxamit (80mg, 0,228mmol) durgc tao ra trong vi du 3(vi) duoc bd sung vao
dung dich, va hdn hop duoc khudy & nhiét d6 trong phong trong thdi gian 12 gid. Hon hop phan
(g dugc pha loding bang etyl axetat (25ml), 14n huot duoc rira bing dung dich nude natri hydro
cacbonat 5% (15ml) va nuéc mudi bio hoa (15ml), va dugc 1am kho trén natri sulfat khan. Chét
khong hoa tan dugc loc ra, va dich loc duoc ¢b dudi didu kién 4p sudt giam. Phén cin tao thanh
duoc tinh ché bang phuong phép séc ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 40/60 dén
100/0), va dung dich tao thanh duoc cb dudi diéu kién &p sudt giam. Phan cin duge két tinh ra
khoi etyl axetat/n-hexan dé thu dugc hop chét néu & tiéu d& (73mg, 55%) 13 bot mau tréng.
"HNMR (DMSO-ds, 300 MHz) § 0,95 - 1,03 (4H, m), 1,36 (9H, s), 1,94 - 2,07 (1H, m), 6,74 -
6,83 (1IH, m), 7,08 (1H, d,J=9,1 Hz), 7,31 (1H,t,J=79 Hz), 7,34 - 7,48 (7H, m), 8,00 (1H, d, J
=9,1 Hz), 8,04 (1H, s), 9,61 (1H, s), 12,99 (1H, br s).

Vidu8
Sén xudt N-[3-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3 -benzothiazol-6-yl }oxy)phenyl]-

1-metyl-5-phenyl-1H-pyrazol-4-carboxamit
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B4 sung oxalyl clorua (58, 0,676mmol) va N;N-dimetylformamit (20p1) vao dung dich

ctia axit 1-metyl-5-phenyl-1H-pyrazol-4-carboxylic (55mg, 0,27 1mmol) trong tetrahydrofuran
(10mI) va hén hop dugc khudy & nhiét d6 trong phong trong thdi gian 1 gio. Hon hop phén tmg
duge cb dudi diéu kién ap suét giam, va phan cin dugc hoa tan trong N;N-dimetylaxetamit
(2ml). N-[6~(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl[xyclopropancarboxamit (80mg,
0,228mmol) duge tao ra trong vi du 3(vi) dugce bd sung vao dung dich, va hdn hop duoc khudy &
nhiét d6 trong phong trong thoi gian 12 gi¢. Hon hop phan (g dugc pha lodng bang etyl axetat
(25ml), lan Iuot dugc rira bing dung dich nudc natri hydro cacbonat 5% (15ml) va nudc mubi
bao hoa (15ml), va duoc 1am khd trén natri sulfat khan. Chét khong hoa tan dugce loc ra, va dich
loc durge ¢6 dudi didu kién 4p sudt glam Phén c3n tao thanh duoc tinh ché bang phuong phéap
sac ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 40/60 dén 100/0), va dung dich tao thanh duge
cd dudi diéu kién ap suét giam. Phén cin duoc t4i két tinh ra khoi etyl axetat/n-hexan dé thu

dugc hop chat néu & tiéu dé (82mg, 67%) 1a bdt mau tring.

'H-NMR (DMSO-dg, 300 MHzZ) § 0,92 - 1,05 (4H, m), 1,88 - 2,12 (1H, m), 3,68 (3H, s), 6,73 -
6,88 (1H, m), 7,11 (1H,d, J=9,1 Hz), 7,35 (1H, t, J=82 Hz), 7,41 - 7,57 (TH, m), 8,01 (1H, d,J
=9,1 Hz), 8,12 (1H, s),9,87 (1H, s), 12,99 (1H, s).

Vidu9

San xuét 2-clo-3-(1-xyanoxyclopropyl)}-N-[3<({7 -xyano-2-{(xyclopropylcarbonyl)amino]-1,3-

benzothiazol-6-yl}oxy)phenylbenzamit

-115-



25910

N
H o Cli
D_«N_e /@\
S 0 N .
0 H SN
Il
N

B4 sung oxalyl clorua (36}, 0,420mmol) va N,N-dimetylformamit (20pl) vao dung dich
cuia axit 2-clo-3-(1-xyanoxyclopropyl)benzoic (75mg, 0,339mmol) trong tetrahydrofuran (2ml)
va hdn hop duge khudy & nhiét do trong phong trong thoi gian 1 gio. Hon hop phan tng dugc cb
dudi diéu kién ap suét giam, va phan cn dugc hoa tan trong N;N-dimetylaxetamit (2ml). N-[6-
(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl]xyclopropancarboxamit (100mg, 0,29mmol)
duoc tao ra trong vi du 3(vi) dugc bd sung vao dung dich, va hon hop duoc khqu O nhiét do
trong phong trong thoi gian 30 phtit. Hon hop phéan tmg duoc pha lodng bang ety axetat (S0ml),
1an ot duoc rira bang dung dich nude natri hydro cacbonat 5% (25ml) va nude mudi bio hoa
(25ml), va dugc 1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duoc
cd dudi diéu kién 4p suét giam. Phin cin tao thanh duoc tinh ché bing phuong phap séc ky ot
silicagel co ban (ty € etyl axetat/n-hexan =tir 70/30 dén 100/0), va dung dich tao thanh dugc cd
duéi didu kién ap suét giam. Phin ciin duoc tai két tinh ra khoi ety] axetat/n-hexan d& thu duoc
hop chét néu & tiéu d& (113mg, 72%) 1a bot mau tréing,

"H-NMR (DMSO-dg, 300 MHz) § 0,93 - 1,08 (4H, m), 1,38 - 1,49 (2H, m), 1,76 - 1,85 (2H, m),
1,95-2,10 (1H, m), 6,86 - 6,98 (1H, m), 7,21 (1H, d, J=9,1 Hz), 7,37 - 7,52 (2H, m), 7,52 - 7,58
(2H,m), 7,58 - 7,63 (1H, m), 7,65 (1H, dd, J =77, 1,7 Hz), 8,05 (1H, d, J=9,1 Hz), 10,72 (1H,
s), 13,01 (1H, br s).

Vidu10

San xuat N-{7-xyano-6- [3-({[4-(triflometyl)phenyl|carbamoyl}amino)phenoxy]-1,3-

benzothiazol-2-yl }xyclopropancarboxamit
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N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl[xyclopropancarboxamit
(120mg, 0,342mmol) dugc tao ra trong vi du 3(vi) duge hoa tan trong N,N-dimetylformamit
(2ml), 1-isoxyanato-4-(triflometyl)benzen (63mg, 0,445mmol) dugc bd sung vao d6, va hon hop
duoc khudy & nhiét d6 trong phong trong thoi gian 12 gier. Hon hop phan ting duoc pha lodng
béng etyl axetat (10ml), lan Iuot dugc rira bang dung dich nuéc natri hydro cacbonat bio hoa
(5ml) va nude mubi bio hoa (Sml), va dugc 1am kho trén natri sulfat khan. Chét khéng hoa tan
duoc loc ra, va dich loc duoc ¢6 dudi diéu kién ap suét giam. Phén cin tao thanh duoc tinh ché
bang phuong phap sic ky cot silicagel co ban (t 16 metanol/etyl axetat = tir 0/100 dén 5/95).
Dung dich tao thanh dugce ¢6 dudi diéu kién 4p sut giam dé thu dugc hop chét néu & tidu dé
(173mg, 94%) 1 bdt mau tréing,

"H-NMR (DMSO-dg, 300 MHz) § 0,93 - 1,08 (4H, m), 1,99 - 2,07 (1H, m), 6,74 - 6,85 (1H, m),
7,17 (1H, d, J=9,0 Hz), 7,20 - 7,28 (1H, m), 7,32 - 745 (2H, m), 7,62 (4H, s), 8,05 (1H, d,J =
9,0 Hz),9,01 (1H,s), 9,13 (1H, s), 13,00 (1H, s).

Vidull

San xudt N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy }phenyl)-3-(1-xyano-1-

metyletyl)benzamit

N
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B4 sung axetyl clorua (41, 0,57mmol) vao dung dich ctia N-{3-[(2-amino-7-xyano-1,3-
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benzothiazol-6-yl)oxyJphenyl}-3+(1-xyano-1-metyletyl)benzamit (200mg, 044mmol) duoc tao ra
trong vi du 1 (iv) trong pyridin (2ml) va hdn hop duoc khudy & nhiét d6 trong phong trong thoi
gian 2 gio. Hon hop phan tmg duogc ¢6 dudi didu kién 4p suét giam. Phan cn dugc tao huyén
phti trong etyl axetat (20ml), 1an Iuot droc rira bang dung dich nudc natri hydro cacbonat 5%
(20ml) va nude mudi bio hoa (20ml), va duoc 1am khé trén natri sulfat khan. Chét khong hoa tan
dugc loc ra, va dich loc dugc ¢b dudi didu kién 4p sudt giam. Phén cin tao thanh duoc tinh ché
bing phuong phap séc ky cdt silicagel (1 16 etyl axetat/n-hexan = tir 50/50 dén 100/0), va dung
dich tao thanh dugc c6 dudi diéu kién 4p suét gidm. Phén cin dugc két tinh ra khoi etyl axetat dé
thu dugc hop chét néu & tiéu d& (127mg, 58%) 1 bot mau uéﬁg.

"H-NMR (DMSO-dg, 300 MHz) § 1,74 (6H, s), 2,25 (3H, 5), 6,88 - 7,00 (1H, m), 7,20 (1H, d, J
=9,0Hz), 745 (1H, t, J=8,1 Hz), 7,54 - 7,69 (3H, m), 7,71 - 7,79 (1H, m), 7,91 (1H, d, J=8§,1
Hz), 8,00 (1H, t, J=1,6 Hz), 8,06 (1H, d,J=9,0 Hz), 10,43 (1H, s), 12,71 (1H, s).

Vidy 12

San xuat N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy} phenyl)-2-clo-3-(1-xyano-

1-metyletyl)benzamit
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(i) San xuét N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-y1] oxy }phenyl)-2,2,2-

trifloaxetamit

B6 sung pyridin (20ml, 250mmol) va axetyl clorua (1,8ml, 25,3mmol) vao dung dich
cia  N-{3-[(2-amino-7-xyano-1,3-benzothiazol-6-yl)oxy|phenyl}-2,2 2-trifloaxetamit ~ (8,0g,
21,1mmol) dugc tao ra trong vi du 3 (iv) trong tetrahydrofiran (100ml) va hdn hop duoc khudy

& nhiét do trong phong trong thoi gian 2 gid. Chét khong hoa tan duoc loc ra, va dich loc dugce
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pha lo3ng bing ety axetat (500ml). Dung dich tao thanh duoc rira 14n huot bing dung dich nude
natri hydro cacbonat 5% (300ml) va nuéc mudi bdo hoa (300ml), va duoc 1am khd trén natri
sulfat khan. Chit khong hoa tan duoc loc ra, va dich loc duoc cd dudi diu kién 4p sut giam dé
thu duoc hop chét néu & tiéu dé (6,43g, 72%) 1 bot méu tréng.
"H-NMR (DMSO-ds, 300 MHz) § 2,25 (3H, s), 6,97 - 7,09 (1H, m), 7,22 (1H, d, ] = 9,0 Hz),
744 (1H, t, J=2,1 Hz), 749 (1H, t, J = 8,1 Hz), 7,54 - 7,63 (1H, m), 8,07 (IH’, d,J=9,0Hz),
11,38 (1H, brs), 12,73 (1H, br s).
(ii) San xudt N- [6-(3-arrﬁnophenoxy)—7—xyano—1,3-benzothiazol—2—yl]axetamit
N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy }phenyl)-2,2 2-trifloaxetamit
(6,82, 16,2mmol) duoc hoa tan trong dung mdi hén hop cia tetrahydrofuran (75ml)/metanol
(25ml)/nude (25ml), lithi hydroxit monohydrat (1,99g, 48,5mmol) duoc bb sung vao do, va hdn
hop duoc khudy & nhiét do trong phong trong thdi gian 20 gid. Hon hop phin tng duoc pha
lodng bang etyl axetat (600ml) v tetrahydrofiran (200ml), 1an Iuot duoc rira bing dung dich
nuée natri hydro cacbonat 5% (300ml) va nude mubi béo hoa (300ml), va duge lam khé trén
natri sulfat khan. Chét khéng hoa tan dugc loc ra, va dich loc duge cb dudi didu kién ap sut
giam. Phén cin tao thanh dugc tao huyén pht trong N.N-dimetylformamit/etyl axetat (ty I€ 1:1),
va chét khong hoa tan dugc tip hop bang cach loc dé thu duoc hop chit néu & tiéu dé (2,00g,
38%) 13 bot mau tring,
"HINMR (DMSO-dg, 300 MHz) & 2,24 (3H, s), 5,33 (2H, s), 6,20 - 6,30 (2H, m), 6,38 - 6,45
(1H, m), 7,01 - 7,15 (2H, m), 8,01 (1H, d,J =89 Hz), 12,67 (1H, s).
(iii) San xudt N~(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } phenyl)-2-clo-3-(1-
xyano-1-metyletyl)benzamit
B4 sung oxalyl clorua (79, 0,93mmol) va N,N-dimetylformamit (10pl) vao dung dich

clia axit 2-clo-3(1-xyano-1-metyletyl)benzoic (165mg, 0,74mmol) trong tetrahydrofuran (2ml)
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va hén hop dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio. Hon hop phén tmg duge ¢d
dudi didu kién 4p sult giam, va phén cin duge hoa tan trong N,N-dimetylaxetamit (1,2ml). N-[6-
(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-ylJaxetamit (200mg, 0,62mmol) duoc bd sung
vao dung dich, va hén hop dugc khudy & nhiét do trong phong trong thoi gian 1 gio. Hon hop
phan tmg duoc pha long bang etyl axetat (12ml), An Iuot duoc rira bing dung dich nudc natri
hydro cacbonat 5% (10ml) va nudc mubi béo hoa (10ml), va duogc 1am khé trén natri sulfat khan.
Chét khéng hoa tan dugc loc ra, va dich loc duoc ¢b dudi didu kién ap suét giam. Phén cin tao
thanh duoc tinh ché bang phuong phép séc ky cot silicagel (ty 16 ety] axetat/n-hexan = tir 30/70
dén 80/20), va dung dich tao thanh duoc 6 dudi diéu kién 4p sudt giam. Phin cin duoc tai két
tinh ra khéi etanol d& thu duoc hop chét néu & tiéu dé (264mg, 81%) 13 bot mau tring,

'HNMR (DMSO-dg, 300 MHZ) & 1,84 (6H, s), 2,25 (3H, s), 6,86 - 6,96 (1H, m), 7.22 (1H, d, J
=9,0Hz), 743 (1H, t, J = 8,4 Hz), 748 - 7,62 (4H, m), 7,63 - 7,71 (1H, m), 8,06 (1H, d, J=9,0
Hz), 10,73 (1H, s), 12,71 (1H, s).

Vidu 13

Sén xuat N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yl]oxy } phenyl)-2-(3-

bromophenyl)-2-metylpropanamit

H\ _{N Q\ O
N

H HC CHy

B6 sung oxalyl clorua (40p1, 0,466mmol) va N,N-dimetylformamit (10pl) vao dung dich
ctia axit 2-(3-bromophenyl)-2-metylpropionic (89mg, 0,361mmol) trong tetrahydrofuran (1ml)
va hdn hop dugc khudy ¢ nhiét do trong phong trong thoi gian 1 gior. Hon hop phén tmg duoe ¢d
cudi diéu kién 4p suét giam, va phan ciin duoc hoa tan trong N)N-dimetylaxetamit (1ml). N-[6-

(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl]Jaxetamit (100mg, 0,308mmol) duoc tao ra
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trong vi du 12(ii) dugc bd sung vao dung dich, va hdn hop duoc khudy & nhiét do trong phong
trong thoi gian 1 gio. Hon hop phan tmg duoc pha loding bing ety axetat (12ml), 14n huot dugce
rira bang dung dich nudc natri hydro cacbonat 5% (6ml) va nuéc mubdi bdo hoa (6ml), va duge
1am khé trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc dugc ¢6 dusi diéu
kién 4p suét giam. Phén ciin tao thanh dugc tinh ché bang phuong phép sic ky c6t silicagel (ty 16
etyl axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh duoc cb dudi diéu kién ap suét
giam. Phan ciin duoc két tinh ra khéi etanol dé thu dugc hop chat néu 6 tiéu d& (136mg, 81%) 1a
bt mau tring.

'H-NMR (DMSO-dg, 300 MHz) § 1,53 (6H, s), 2,25 (3H, s), 6,72 - 6,93 (1H, m), 7,14 (1H, d, J
=9,1 Hz), 7,22 - 741 (3H, m), 7,48 (4H, dt, J=11,8, 1,8 Hz), 8,03 (1H, d, J=9,1 Hz), 9,29 (1H,
s), 12,70 (1H, s). -

Vidu 14

San xuét N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yIJoxy }phenyl)-3-(1-xyano-1-

metyletoxy)benzamit

(i) San xuét metyl 3<(xyanometoxy)benzoat

B6 sung bromoaxetonitril (2,63ml, 39, 4mmol) va kali cacbonat (6,81g, 49,3mmol) vao
dung dich ctia metyl 3-hydroxybenzoat (5,00g, 32,9mmol) trong axeton (60ml) va hon hop duoc
khudy & nhiét o 60°C trong thdi gian 4 gior. B4 sung dung dich nude natri hydro cacbonat béo
hoa (100ml) vio hdn hop phan tmg va hdn hop duoe chiét bing etyl axetat (100ml, 30ml). Lop
hittu co két hop dugc rira bang nuée mudi bdo hoa (10ml), va duoc lam khd trén magie sulfat

khan. Cht khong hoa tan duoc loc ra, va dich loc duoc ¢b dudi didu kién 4p sudt giam. Phan ciin
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tao thanh duoc tinh ché bang phuong phap sic ky cdt silicagel co ban (ty 16 etyl axetat/n-hexan =
tir 10/90 dén 20/80), va phin chira san phém déi twong dugce ¢b dudi didu kién 4p sudt giam dé
thu duge hop chét néu & tidu d8 (5,43g, 86%) 13 diu khong mau.
"H-NMR (DMSO-ds, 300 MHz) § 3,87 (3H, 5), 5,27 (2H, 5), 7,37 (1H, ddd, ] = 7,8, 2,6, 1,3 Hz),
7,54 (1H,t,J=7,8Hz), 7,59 (1H, dd,J =2,6, 1,3 Hz), 7,68 (1H, dt, ] = 7.8, 1,3 Hz).
(ii) San xuét metyl 3-(1-xyano-1-metyletoxy)benzoat

B6 sung metyl iodua (156ml 25Immol) vao dung dich ciia metyl 3-
(xyanometoxy)benzoat (6,002, 31,4mmol) trong tetrahydrofiran (200ml) va dung dich 1,1M
(62,8ml, 69,0mmol) ctia lithi hexametyl disilazit trong tetrahydrofuran duoc bd sung timg giot &
nhiét d6 -78°C trong thoi gian 1,5 gid vao do. Sau khi hoan thanh viéc bd sung ttmg giot, hén
hop d&qc khudy & nhiét d6 -78°C trong thoi gian 2 gio. Hon hop phén tmg duoc 16t vao hdn hop
cta etyl axetat (150ml) va dung dich nudc amoni clorua béo hoa (150ml), 16p hitu co va 16p
nuée duge tach riéng. Lop nude duge chiét bang etyl axetat (50ml). Lép hitu co két hop duoc
| rira bang nude mudi bdo hoa (50ml), va duoc 1am khé trén magie sulfat khan. Chét khong hoa
tan duoc loc ra, va dich loc dugc cd dudi diéu kién 4p sudt giam. Phan cin tao thanh duoc tinh
ché bang phuong phép séc ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 0/100 dén 10/90), va
phén chira san pham ddi tuong duoc ¢d dudi didu kién 4p sudt giam dé thu dugc hop chét néu &
tiéu d& (2,07g, 30%) 13 ddu mau vang,
"H-NMR (DMSO-dg, 300 MHz) § 1,71 (6H, s), 3,86 (3H, ), 7:46 (1H, ddd, ] =7.8, 2,4, 1.2 Hz),
7,56 (1H, dt,J=0.3, 7,8 Hz), 7,69 - 7,72 (1H, m), 7,79 (1H, ddd, J = 7.8, 2.4, 1,2 Hz).
(i) San xudt axit 3-(1-xyano-1-metyletoxy)benzoic

B6 sung dung dich nudc natri hydroxit 2N (9,44ml, 18,9mmol) vio dung dich ctia metyl
3-(1-xyano-1-metyletoxy)benzoat (2,07g, 9,44mmol) trong metanol (12ml)/tetrahydrofuran

(4ml) va hdn hop dugc khudy & nhiét d6 trong phong trong thoi gian 30 phit. Hon hop phén tmg
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duoc trung hoa bing axit clohydric 6N (5ml), axit clohydric 1N (50ml) dugc bd sung vao d6, va
hdn hop duoc chiét bang etyl axetat (50ml, 20ml). Lép hitu co két hop duogc rira bang nude
mubi bo hoa (10ml), va duoc 1am kho trén magie sulfat khan. Chét khéng hoa tan duoc loc ra,
va dich loc duge ¢d dudi didu kién 4p suét giam. Phan ciin tao thanh duge tinh ché bang phuong
phép sic ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 10/90 dén 50/50), va phén chira sin phdm
dbi tuong duogc cd dudi didu kién 4p suét giam. Phén cin tao thanh duor ti két tinh ra khoi etyl
axetat va n-hexan dé thu duoc hop chét néu &tidu dé (1,01g, 51%) 14 céc tinh thé khong mau.
"H-NMR (DMSO-dg, 300 MHz) § 1,72 (6H, s), 742 (1H, ddd, J="7.9, 2,5, 1,2 Hz), 7,54 (1H, 1,
J=79Hz),7,70-7,73 (1H, m), 7,78 (1H, dt, =79, 1,2 Hz), 13,18 (1H, brs).
(iv) San xudt N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yljoxy }phenyl)-3(1-xyano-1-
metyletoxy)benzamit

Hén hop ciia N-[6-(3-amihophenoxy)—7—xyano—1,3-benzothiazol-2-yl]axetamit (150mg,
0,462mmol) duge tao ra trong vi du 12(ii), axit 3-(1-xyano-1-metyletoxy)benzoic (114mg,
0,555mmol), O~(7-azabenzotriazol-1-yI)-N,N,N’,N’-tetrametyluroni hexaflophosphat (211mg,
0,554mmol), va pyridin (2ml)/N,N-dimetylaxetamit (1,2ml) duoc khudy & nhiét d6 trong phong
trong thdi gian 6 gid. Hon hop phan tmg dugc pha loding bang etyl axetat (10ml), 1an tuot duoc
nira bang dung dich nudc natri hydro cacbonat 5% (5ml) va nude mudi bio hoa (5ml), va duge
1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duge ¢d dudi didu
kién 4p suat giam. Phén cin duoc tinh ché bing phuong phép séc ky cdt silicagel (ty 16 etyl
axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh duogc c6 dubi didu kién 4p suft
giam. Phan cin duoc t4i két tinh ra khoi etanol dé thu duoc hop chit néu & tiéu dé (162mg, 69%)
14 b6t mau tréng,
"HNMR (DMSO-dg, 300 MHz) § 1,73 (6H, s), 2,25 (3H, s), 6,87 - 6,98 (1H, m), 7,20 (1H, d, J

=89 Hz), 7,36 - 7,50 (2H, m), 7,56 (1H, t, T=7.9 Hz), 7,62 (1H, t, = 2,1 Hz), 7,63 - 7,71 (2H,
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m), 7,73 - 7,81 (1H, m), 8,06 (1H, d, =89 Hz), 10,40 (1H, s), 12,71 (1H, s).
Vidu15
San xuét N-[6-(3-{[(3-tert-butyl-1-phenyl-1H-pyrazol-5-yl)carbamoylJamino } phenoxy)-7-

xyano-1,3-benzothiazol-2-yl]axetamit
Hy

LN
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Bb sung 2,2 2-tricloetyl (3-tert-butyl-1-phenyl-1H-pyrazol-5-yl)carbamat (190mg,
0,485mmol) va trietylamin (70pl, 0,508mmol) vao dung dich ctia N-[6+(3-aminophenoxy)-7-
xyano-1,3-benzothiazol-2-yl]axetamit (150mg, 0,462mmol) dugc tao ra trong vi du 12(ii) trong
dimetylsulfoxit (2ml) va hdn hop dugc khudy & nhiét d6 60°C trong thdi gian 2 gir. Hon hop
phan tmg duoc pha loging bing etyl axetat (50ml), lan uot dugc rira bang nude (S0ml) va nude
mudi bdo hoa (50ml), va duoc 1am kho trén natri sulfat khan. Chét khong hoa tan duge loc ra, va
dich loc duge ¢6 dudi diéu kién 4p sudt giam. Phan ciin duor tinh ché bing phuong phap séc ky
cdt silicagel co ban (ty 16 etyl axetat/n-hexan = tir 70/30 dén 100/0), va dung dich tao thanh duoc
¢6 dudi diéu kién 4p suét giam. Phan can duoc két tinh ra khdi etyl axetat/diety] ete dé thu duoc
hop chét néu & tidu d& (155mg, 59%) 1a bdt méu tring.

"H-NMR (DMSO-dg, 300 MHZ) § 1,26 (9H, s), 2,25 (3H, ), 6,34 (1H, s), 6,76 (1H, dd, J=7,2,
1,8 Hz), 7,08 - 7,18 (2H, m), 7,27 - 7,58 (7TH, m), 8,02 (1H, d, J =8,9 Hz), 842 (1H, 5), 9,21 (1H,
s), 12,69 (1H, s).

Vidu 16

San xut N-{7-xyano-6-[3-({[4-(triflometyl)phenyl]carbamoyl}amino)phenoxy]-1,3-
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benzothiazol-2-yl }axetamit

F
F

N Q o .
N—d
H3C“< S o E\IE)L;?
0 M H
il
N

N-[6«(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-ylaxetamit  (150mg, 0,462mmol)
duoc tao ra trong vi du 12(ii) dugc hoa tan trong N,N-dimetylformamit (2ml), 1-isoxyanato-4-
(triflometyl)benzen (86, 0,60mmol) duoc bd sung vao dé, va hdn hop duoc khudy & nhiét do
trong phong trong thoi gian 2 gid. Hon hop phan tng duoc pha lofing bang etyl axetat (20ml),
14n luot dugc rira bing dung dich nude natri hydro cacbonat 5% (10ml) va nudc mubi bdo hoa
(10ml), va duge 1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duogc
cd dudi diéu kién 4p sut giam. Phén cin tao thanh duoc tinh ché bang phuong phép séc ky cot
silicagel (ty 18 etyl axetat/n-hexan = tir 40/60 dén 100/0), va dung dich tao thanh duogc ¢6 dudi
diu kién 4p suét gidm. Phan ciin duoc két tinh ra khoi 2-butanon/n-hexan dé thu duoc hop chét
néu & tiéu d& (165mg, 70%) 13 bot mau tréng,

'H-NMR (DMSO-dg, 300 MHz) § 2,25 (3H, 5), 6,75 - 6,81 (1, m), 7,17 (1H, d, J = 8,9 Hz),
7,20 - 728 (1H, m), 7,33 - 742 (2H, m), 7,56 - 7,69 (4H, m), 8,04 (1H, d, T=89 Hz), 9,01 (1H,
5),9,13 (1H, 5), 12,70 (1H, s).

Vidu17

San xudt N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-y1]oxy } phenyl)4-clo-31-xyano-

1-metyletyl)benzamit

-125-



25910

M B
) ;\i /" /@\ I N
o V N
I ci
N

B sung oxalyl clorua (40pl, 0,462mmol) va N,N-dimetylformamit (5ul) vao dung dich
cua axit 4-clo-3-(1-xyano-1-metyletyl)benzoic (83mg, 0,370mmol) trong tetrahydrofuran (2ml)
va hdn hop duoc khudy & nhiét d6 trong phong trong thoi gian 1 gioy. Hon hop phén tmg duoc cd
dudi diéu kién 4p suét giam, va phén cin duoc hoa tan trong N)N-dimetylaxetamit (2ml). N-[6-3-
aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl]axetamit (100mg, 0,308mmol) dugc tao ra trong vi
du 12(ii) duoc bd sung vao dung dich, va hén hop duogc khudy & nhiét d6 trong phong trong thoi
gian 10 gio. Hon hop phan tmg durgc pha lodng bang etyl axetat (10ml), I4n luot duoc rira bing
dung dich nu6c natri hydro cacbonat 5% (5ml) va nuéc mubi bdo hoa (5ml), va duge lam khd
hénnaﬂimﬂﬁ&khnL(ﬂﬁ&khﬁnghbatnuinxﬂgcnmVﬁdkhlocduoccéckﬁﬁdﬁiddénépswﬁ
giam. Phan cin tao thanh duoc két tinh ra khéi etyl axetat dé thu dugc hop chét néu & tidu dé
(108mg, 66%) 13 bot mau tréng.

"H-NMR (DMSO-dg, 300 MHz) 1,86 (6H, s), 2,25 (3H, 5), 6,89 - 7,00 (1H, m), 7,20 (1H, d, J
=9,0Hz), 745 (1H, t,J = 8,4 Hz), 7,55 - 7,66 2H, m), 7,73 (1H, d, ] = 8,4 Hz), 7,90 - 8,02 (2H,
m), 8,06 (1H, d, J=9,0 Hz), 10,50 (1H, s), 12,71 (1H, s).

Vidy 18

San  xuét N-{6-[3-({[2-clo-5(triflometyI)phenyl]carbamoyl }amino)phenoxy]-7-xyano-1,3-

benzothiazol-2-yl} axetamit
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N-[6+3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-ylJaxetamit  (150mg, 0,462mmol)
duge tao ra trong vi du 12(i)) dugc hoa tan trong NN-dimetylformamit (2ml), 1-clo-2-
isoxyanato-4-(triflometyljbenzen (90pl, 0,60mmol) duoc bd sung vao d6, va hdn hop duge
khudy & nhiét d6 trong phong trong thoi gian 12 gid. Hon hop phan tmg dugc pha lodng bing
etyl axetat (10ml), 1an Iuot duoc ria bing dung dich nudc natri hydro cacbonat 5% (5ml) va
nuée mudi bio hoa (Sml), va duoc 1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc
n;védkhigcduoccéchﬁddﬁmld@népswﬁggén,Ph%ldﬁl&wihéﬂlduocﬁnhchébé@;
phuong phép séc ky cdt silicagel (ty 16 etyl axetat/n-hexan = tir 40/60 dén 100/0), va dung dich
tao thanh duoc cd dudi diéu kién 4p sudt giam. Phan ciin dugce két tinh ra khéi etanol dé thu duoe
hop chét néu & tidu d& (186mg, 74%) 13 bot mau tring.

"HANMR (DMSO-ds, 300 MHz) & 2,25 (3H, s), 6,74 - 6,87 (1H, m), 7,16 (1H, d, J = 89 Hz),
7.20-7,29 (1H, m), 7,34 - 7,46 (3H, m), 7,72 (1H, d, J =79 Hz), 8,04 (1H, d, J = 8,9 Hz), 8,57
(1H,d,J=2,1Hz), 8,62 (1H, s), 9,74 (1H, s), 12,70 (1H, ).

Vidyu19

San xut N- {7-xyano-6-[3-({[4-(triflometoxy)phenyl]carbamoyl }amino)phenoxy]-1,3-

benzothiazol-2-yl }axetamit
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N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-ylJaxetamit  (150mg, 0,462mmol)
duoc tao ra trong vi du 12(ii) duoc hoa tan trong N,N-dimetylformamit (2ml), 1-isoxyanato-4-
(triflometoxy)benzen (91, 0,60mmol) durge b sung vao d6, va hdn hop duoc khudy & nhiét do
trong phong trong thoi gianr 12 gio. Hon hop phén tng duge pha loding bang ety axetat (10ml),
1an lugt dugc ria bang dung dich nudc natri hydro cacbonat 5% (5ml) va nuée mudi bio hoa
(Snﬂxvédnochhnkhéuénna&i&ﬂﬁnkhml(ﬂﬁ&khﬁnghba&nlémmibcn%vﬁdkhlochqc
cd dudi didu kién 4p sudt giam. Phan ciin dugc tinh ché bang phuong phap sdc ky cdt silicagel
(ty 16 etyl axetat/n-hexan = tir 80/20 dén 100/0), va dung dich tao thanh duogc cd i didu kign
&p sudt giam. Phan cin duoc két tinh ra khoi diisopropyl ete dé thu duoc hop chét néu & tiéu d&
(147mg, 60%) 13 bot mau tring. |
'HNMR (DMSO-ds, 300 MHz) § 2,25 (3H, s), 6,70 - 6,83 (1H, m), 7,10 - 7,24 (2H, m), 7,27
(2H, d, J=8,5Hz), 7,31 - 742 (2H, m), 7,46 - 7,58 (2H, m), 8,04 (1H, d,J=9,1 Hz), 8,92 (1H,
s), 8,93 (1H, s), 12,70 (1H, s).

Vidu20
San xuat N-{7-xyano-6-[3-({[3-(triflometyl)pheny]carbamoyl }amino)phenoxy]-1,3-

benzothiazol-2-y1}axetamit
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N-[6-3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yl]axetamit  (120mg, 0,369mmol)
dugc tao ra trong vi du 12(ii) duge hoa tan trong N,N-dimetylformamit (2ml), 1-isoxyanato-3-
(triflometyl)benzen (661, 0,48mmol) duoc bd sung vao d6, va hdn hop dugc khudy & nhiét d6
trong phong trong thoi gian 12 gid. Hon hop phén tmg duoc pha lodng bang etyl axetat (10ml),
1an Iuot dugc rira bing dung dich nu6e natri hydro cacbonat 5% (5ml) va nude mudi béo hoa
(5ml), va dugc 1am khé trén natri sulfat khan. Chét khéng hoa tan duge loc ra, va dich loc duoc
cd dudi diéu kién 4p suét giam. Phan cin duoc tinh ché bing phuong phap séc ky cdt silicagel co
bén (ty 16 metanol/etyl axetat = tir 0/100 dén 5/95), va dung dich tao thanh duoc ¢6 dudi diéu
kién 4p suét giam. Phan can dugc két tinh ra khoi metanol d& thu duge hop chét néu & tiéu d@
(106mg, 56%) 13 bt méau tréng.

"HNMR (DMSO-dg, 300 MHZ) § 2,25 (3H, s), 6,74 - 6,80 (1H, m), 7,15 (1H, d, T = 9,1 Hz),
7,19 - 7,27 (1H, m), 7,28 - 7,44 (3H, m), 745 - 7,64 (2H, m), 7,96 (1H, s), 8,04 (1H, d, ] =9,1
Hz),9,00 (1H, s), 9,07 (1H, s), 12,69 (1H, s).

Vidu?2l

San xuft N-{6-[3({[4-clo-3(triflometyl)phenyljcarbamoyl} amino)phenoxy]-7-xyano-1,3-

benzothiazol-2-y1} axetamit
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N-[6-3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-ylJaxetamit  (120mg, 0,369mmol)
dugc tao ra trong vi du 12(ii) dugc hoa tan trong N,N-dimetylformamit (2ml), 1-clo4-
isoxyanato-2-(triflometyl)benzen (106mg, 0,48mmol) duoc bd sung vao do, va hdn hop duoc
khudy & nhiét d6 trong phong trong thoi gian 12 gid. Hon hop phan tmg dugc pha lodng bing
etyl axetat (10ml), lan huot duoc rira bang dung dich nuée natri hydro cacbonat 5% (5ml) va
nude mudi bdo hoa (5Sml), va duge 1am kho trén natri sulfat khan, Chét khéng hoa tan dugc loc
Ryvédkhigcdbvcoéduéiﬁélkﬁnépsw%gﬁmlI%ﬁnc@lty)ﬂmmhduocﬁnhchébé%g
phuong phép séc ky cdt silicagel co ban (ty 16 metanol/etyl axetat = tir 0/100 dén 5/95), va dung
dich tao thanh duoc ¢ dudi diéu kién 4p suét giam. Phan cin duoc tai két tinh ra khéi axeton/n-
hexan d thu dugc hop chét néu & tiéu dé (114mg, 57%) 14 bot mau tring.

"HNMR (DMSO-dg, 300 MHz) § 2,25 (3H, s), 6,73 - 6,84 (1H, m), 7,15 (1H, d, J = 8,9 Hz),
722 -728 (1H, m), 7,32 - 742 (2H, m), 7,54 - 7,70 (2H, m), 7,96 - 8,10 (2H, m), 9,05 (1H, s),
9,19 (1H,5s), 12,70 (1H, s).

Vidu22

San xuét N-[6-(3-{[(4-tert-butylphenyl)carbamoylJamino yphenoxy)-7-xyano-1,3-benzothiazol-

2-yljaxetamit
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NH{6-(3-aminophenoxy )-7-xyano-1,3-benzothiazol-2-ylJaxetamit  (120mg, 0,369mmol)
dugc tao ra trong vi du 12(ii) dugc hoa tan trong N,N-dimetylformamit (1,5ml), 1-isoxyanato-4-
(tert-butyl)benzen (85y1, 0,48mmol) duoge bd sung vio d6, va hdn hop dugc khudy & nhiét do
trong phong trong thdi gian 12 gid. Hon hop phén tmg duoc pha lodng bang etyl axetat (10ml),
1an tuot duge rira bang dung dich nude natri hydro cacbonat 5% (5ml) va nude mudi bio hoa
(Sml), va dugc 1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duoc
cd dudi diéu kién &p suat giam. Phin ciin tao thanh duoc tinh ché bing phuong phép séc ky cot
silicagel co ban (ty 1€ etyl axetat/n-hexan = tir 60/40 dén 100/0), va dung dich tao thanh dugc cd
dudi didu kién &p suét giam. Phan cin duoc t4i két tinh ra khoi axeton/n-hexan dé thu duoe hop
chat néu & tiéu d& (73mg, 40%) 13 bot mau tring,

"H-ANMR (300 MHz, DMSO-dg) § 1,25 (9H, s), 225 (3H, s), 6,72 - 6,75 (1H, m), 7,10 - 7,22
(2H,m), 7,24 - 7,44 (6H, m), 8,03 (1H, d,J=9,1 Hz), 8,59 (1H, s), 8,81 (1H, s), 12,69 (1H, 5).
Vidu23

San xudt 2-clo-N-[4-clo—5-({7-xyano—2—[(xyclopropylcarbonyl)amino]—1 ,3-benzothiazol-6-

yl}oxy)-2-flophenyl]-3-(1-xyanoxyclopropyl)benzamit

(i) San xuét 2-(5-amino-2-clo-4-flophenoxy)-5-nitrobenzonitril
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B4 sung kali cacbonat (8,71g, 63,1mmol) vao dung dich ctia 3-xyano-<4-flonitrobenzen
(7,0g, 42,1mmol) va 5-amino-2-clo4-flophenol (6,8g, 42,1mmol) trong N,N-dimetylformamit
(200ml) va hdn hop dugc khudy & nhiét do trong phong trong thoi gian 1 gio. Chét khong hoa
tan duoc loc ra, va dich loc duoc cd dudi diéu kién ép sudt giam. Nudc (200ml) duge bd sung
vao phin cin, va hdn hop dugc chiét bang etyl axetat (270ml)/tetrahydrofiran (30ml). Lép hitu
co duge ria bing nude mudi bio hoa (200mix2) va dugc 1am khd trén natri sulfat khan, Chét
khong hoa tan duoc loc ra, va dich loc duoc tinh ché bang phuong phap sic ky cdt silicagel co
bén (dich rira gii: etyl axetat). Dung dich tao thanh duoc cb dudi diéu kién 4p suat giam dé thu
duoc hop chit néu & tiéu dé (13,1g, dinh huong) 1a bot mau vang,
"HNMR (DMSO—d6, 300 MHz) 6 5,75 (2H, s), 6,79 (1H, d, J = 8,1 Hz), 6,96 (1H, d, J =9,3
Hz), 746 (1H, d, J=11,0 Hz), 8,43 (1H, dd,J =9,3, 2,8 Hz), 8,87 (1H, d, ] =2,8 Hz).
(ii) San xuét N-[4-clo-5-(2-xyano-4-nitrophenoxy)-2-flophenyl]-2,2,2-trifloaxetamit

B4 sung anhydrit trifloaxetic (5,87ml, 42,2mmol) vao dung dich ctia 2-(5-amino-2-clo-4-
flophenoxy)-5-nitrobenzonitril (10g, 32,5mmol) trong tetrahydrofiran (20ml) va hén hop duoc
khudy & nhiét d6 trong phong trong thoi gian 2 giy. Hon hop phan tmg duoc cb dudi diéu kién
ap suét giam, va phén cin duge pha lodng bang etyl axetat (300ml), lan huot duoc rira bang dung
dich nude natri hydro cacbonat 5% (200mlx3) va nude mudi béo hoa (200ml), va duoc lim kho
trén natri sulfat khan. ‘Chét khong hoa tan duge loc ra, va dich loc dugc tinh ché béng phuong
phép séc ky cbt silicagel co ban (dich rira giai: etyl axetat). Dung dich tao thanh dugc ¢6 dudi
diéu kién 4p sufit giam dé thu dugc hop chét néu & tiéu dé (12,6g, 96%) 1a dau mau vang,
"HNMR (DMSO-dg, 300 MHzZ) § 7,03 (1H, d, J=9,3 Hz), 7,86 (1H, d, ] = 7,0 Hz), 7,99 (1H, d,
J=9,8Hz), 8,46 (1H, dd,J=9,3,2,8 Hz), 891 (1H, d, J=2,8 Hz), 11,61 (1H, s).
(iii) San xuét N-[5-(4-amino-2-xyanophenoxy }4-clo-2-flophenyl]-2,2,2-trifloaxetamit

Bb sung sit khir (11,1g, 198mmol) vao dung dich ctia N-[4-clo-5-(2-xyano-4-
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nitrophenoxy)-2-flophenyl]-2,2 2-trifloaxetamit  (16,0g, 39,6mmol) trong axit axetic
(850ml)/tetrahydrofiran (500ml) va hdn hop dugce khuy & nhiét do 60°C trong thoi gian 2 gio.
Hdn hop phan tmg duoc 1im lanh xuéng nhiét d trong phong, chét khéng hoa tan duogc loc qua
dém xelit, va dugc rira bé'lng axit axetic. Dich loc va dich rira dugc két hop va hén hop dugc co
du6i didu kién 4p sudt gidm. Phin cin tao thanh duoc pha lodng bing etyl axetat
(900ml)/tetrahydrofuran (100ml), 1an Iuot duoc rira bing dung dich nudc natri hydro cacbonat
bao hoa (500ml) va nude mudi bio hoa (500ml), va duge 1am khd trén natri sulfat khan. Chét
khéng hoa tan dugc loc ra, va dich loc duoc ¢b dudi diéu kién 4p suét giam. Phan ciin tao thanh
duo tinh ché bing phuong phép sée ky cdt silicagel (ty 16 etyl axetatin-hexan = tir 10/90 dén-
50/50), va dung dich tao thanh duoc 6 dudi diéu kién ap suat giam dé thu duoc hop chit néu &
tiéu dé (12,2g, 82%) 13 bt méu tréing.
"H-NMR (DMSO-ds, 300 MHz) § 5,56 (2H, s), 6,86 - 6,96 (3H, m), 7,13 (1H, d, ] = 6,8 Hz),
7,79 (1H,d,J=9,8 Hz), 11,33 (1H, s).
(iv) San xudt N-{5-[(2-amino-7-xyano-1,3-benzothiazol-6-yl)oxy]4-clo-2-flophenyl}-2,2,2-
trifloaxetamit

B6 sung kali thioxyanat (1,3g, 134mmol) vao dung dich ctia N-[5-(4-amino-2-
xyanophenoxy F4-clo-2-flophenyl]-2,2,2-trifloaxetamit (1,0g, 2,68mmol) trong axit axetic
(20ml) va hén hop dugce khudy & nhiét d6 trong phong trong thdi gian 10 phit. Dung dich cia
brom (513mg, 3,21mmol) trong axit axetic (10ml) dugc bd sung tir tir timg giot vao dung dich
thu duoc. Sau khi hoan thanh viéc bb sung timg giot, hén hop duge khudy & nhiét d6 trong
phong trong thoi gian 12 gid. Chat khéng hoa tan mau vang tao thanh duoc loc ra va duoc rira
bang axit axetic. Dich loc va dich rira duoc két hop va hdn hop duoc cd dudi didu kién 4p sudt
gidm. Phén ciin tao thanh duoc tao huyén phi trong etyl axetat (150ml), lin Iugt duoc rira bang

dung dich nudc natri hydro cacbonat 5% (150mlx2) va nuée mubi bdo hoa (150ml), va dugc
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Jam kh trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc dugc ¢ dusi diéu
kién 4p suat gidm. Phin ciin tao thanh dugc tinh ché bang phuong phap séc ky cdt silicagel (ty 16
etyl axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh dugc cd dudi diéu kién ap suat
giam. Phin cin dugc tai két tinh ra khoi etyl axetat/n-hexan d& thu dugc hop chit néu & tiéu dé
(0,71g, 60%) 13 bdt méu tréng.
"H-NMR (DMSO-ds, 300 MHz) § 6,88 (1H, d, ] = 8,9 Hz), 744 (1H, d, = 6,8 Hz), 7,59 (1H, d,
J=89Hz),7,85(1H,d,J=9,8Hz), 7,92 (2H,s), 11,41 (1H, s).
(v) San xudt N~(6-{2-clo4-flo-5-[(trifloaxetyl)amino]phenoxy}-7-xyano-1,3-benzothiazol-2-
ylxyclopropancarboxamit

B sung xyclopropancarbonyl clorua (191ul, 2,11mmol) vao dung dich ctia N-{5-[(2-
amino-7-xyano-1,3-benzothiazol-6-yl)oxy]-4-clo-2-flophenyl}-2,2,2-trifloaxetamit (0,7g,
1,63mmol) trong pyridin (3ml) va hdn hop duoc khudy & nhiét d6 trong phong trong thoi gian 2
gity. Hon hop phan tmg duoc ¢ dudi diéu kién 4p suit giam. Phan cin tao thanh duoc pha lofng
bang etyl axetat (100ml), l4n luot dugc rira bang dung dich nuéc natri hydro cacbonat 5%
(100ml) va nude mubdi bao hoa (100ml), va dugc 1am kho trén natri sulfat khan. Chét khong hoa
tan duoe loc ra, va dich loc duoc ¢6 dudi diéu kién 4p sudt giam. Phan cin tao thanh duoc tinh
ché bing phuong phép sic ky cdt silicagel (ty 1& etyl axetat/n-hexan = tir 20/80 dén 80/20), va
dung dich tao thanh dugc c6 dudi diéu kién 4p suit giam. Phan cin duoc téi két tinh ra khoi etyl
axetat dé thu duoc hop cht néu & tiéu dé (348mg, 43%) 1a bot mau tréng.
"H-NMR (DMSO-ds, 300 MHz) § 091 - 1,09 (4H, m), 1,95 - 2,12 (1H, m), 7,04 (1H, d, J= 89
Hz), 7,58 (1H, d,J=6,8 Hz), 7,89 (1H, d, ] =9,8 Hz), 8,03 (1H, d, J =89 Hz), 11,47 (1H, brs),
13,02(1H, s). -
(vi) San xuét N-[6-(5-amino-2-clo-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-

ylJxyclopropancarboxamit
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Bb sung ttmg giot metanol (1ml) vao dung dich clia natri bohydrua (266mg, 7,02mmol)
trong etanol (10ml) va N-(6-{2-clo4-flo-5-[(trifloaxetyl)amino}phenoxy }-7-xyano-1,3-
benaﬁhkanb25d»qmmqnopmuzﬂxnannk(350ng;(L70nnnoD<inx:b6sung\@m)huy&1pha
Hn hop phan tng duoc khudy & nhiét d6 60°C trong thoi gian 1 gid, va duge cd dudi diéu kién
4p sult giam. Phin cin tao thanh duoc pha long bang etyl axetat (100ml), 1an Iugt duge rira
bang dung dich nude natri hydro cacbonat 5% (50ml) va nudce mudi béo hoa (50ml), va dugce
1am kho trén natri sulfat khan. Chét khong hoa tan dugc loc ra, va dich loc duoc cb dusi diéu
kién &p sudt giam. Phin ciin tao thanh duoc tinh ché bing phuong phép sic ky 16p mong diéu
ché (ty 1¢ etyl axetat/n-hexan = 50/50), va dai chira san phim dbi tuong duoc cao ra, va duge ria
gﬁb&g&mdndmﬁmmld%aﬂammmIhmgdkhﬁwﬂﬁmh&xmﬁdumé&&gpmxmgﬂﬁp
sc ky odt silicagel co ban (dich ri gidi: etyl axetat). Dung dich tao thanh duoc ¢6 dusi diéu
kién &p suét giam dé thu duoc hop chétnéu & tiéu dé (180mg, 64%) 13 bot mau tréng,

'H-NMR (DMSO-dg, 300 MHz) § 0,91 - 1,08 (4H, m), 1,93 - 2,12 (1H, m), 5,59 (2H, s), 6,62
(1H,d,J =83 Hz), 6,95 (1H, d,J=9,0 Hz), 7,38 (1H, d, J = 11,0 Hz), 7.98 (1H, d, ] = 9,0 Hz),
12,98 (1H, br s). |

(vi) San xuét 2-clo-N-[4-clo-5({7-xyano-2-[(xyclopropylcarbonyl)amino}-1,3-benzothiazol-6-
yl}oxy)-2-flophenyl]-3-(1-xyanoxyclopropyl)benzamit

B4 sung oxalyl clorua (36, 0,427mmol) va N,N-dimetylformamit (20pl) vao dung dich
clia axit 2-clo-3-(1-xyanoxyclopropyl)benzoic (75mg, 0,339mmol) trong tetrahydrofuran (2ml)
va hdn hop duogc khudy & nhiét do trong phong trong thdi gian 2 gio. Hon hop phén tmg dugc ¢d
dudi didu kién 4p sudt giam, va phan cin duoc hoa tan trong N,N-dimetylaxetamit (2ml). N-{6-
(5-amino-2-clo-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl]xyclopropancarboxamit (100mg,
0,248mmol) duoc bd sung vao dung dich, va hdn hgp dugc khudy & nhiét do trong phong trong

thoi gian 15 phitt. Hon hop phan tmg duoc pha lofing bang etyl axetat (S0ml), lan luot dugc ria
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béng dung dich nuée natri hydro cacbonat 5% (25ml) va nude mubi bio hoa (25ml), va duge
Jam kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc dugc ¢6 dudi didu
kién 4p suét giam. Phan ciin tao thanh duoc tinh ché bing phuong phap sic ky cdt silicagel (ty 16
'etyl axetat/n-hexan = tir 50/50 dén 100/0), va dung dich tao thanh duoc cb dudi diéu kién dp suat
giam. Phin cin duoc két tinh ra khoi dietyl ete dé thu duoc hop chit néu ¢ tiéu dé (85mg, 57%)
14 bot mau tréng,

"HNMR (DMSO-ds, 300 MHz) § 0,92 - 1,03 (4H, m), 1,39 - 1,52 (2H, m), 1,70 - 1,86 (2H, m),
1,93 - 2,10 (1H, m), 7,03 (1H, d, J=9,1 Hz), 7,46 (1H, t, ] = 7,6 Hz), 7,54 - 7,61 (1H, m), 7,65
(1H,dd,J=7.6, 1,6 Hz), 7,85 (1H, d, J = 10,2 Hz), 791 - 8,05 (2H, m), 10,74 (1H, s), 13,00 (1H,
brs).

Vidu24

San  xudt 2-cloN-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-

yl}oxy)-2-flophenyl]-3-(1-xyano-1-metyletyl)benzamit

g Cl-. F
{i T 0 ClHe CH,
. : j ‘\\ I ,,/”\ /L ng
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N
B6 sung oxalyl clorua (351, 0,408mmol) va N)N-dimetylformamit (5ul) vao dung dich

ctia axit 2-clo-3-(1-xyano-1-metyletyl)benzoic (74mg, 0,330mmol) trong tetrahydrofuran (1ml)
va hén hop duoc khudy & nhiét d6 trong phong trong thoi gian 1 gi¢r. Hon hop phén tmg duoc ¢d
dudi didu kién 4p suét giam, va phan ciin duoc hoa tan trong NN-dimetylaxetamit (2ml). N-[6-
(5-amino-2-clo4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl]xyclopropancarboxamit  (90mg,
0,223mmol) duoc tao ra trong vi du 23(vi) dugc bd sung vao dung dich, va hdn hop dugc khudy
& nhiét d6 trong phong trong thdi gian 1 gior. Hon hop phén tmg duoc pha lodng bang etyl axetat

(15ml), Ian huot dugc rira bang dung dich nudc natri hydro cacbonat 5% (7ml) va nude mudi
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béo hoa (7ml), va dugc lam kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich
loc duoc cd dudi didu kién 4p sudt giam. Phin cin tao thanh dugr tinh ché bang phuong phap
sic ky cft silicagel (ty 16 etyl axetat/n-hexan = tir 20/80 dén 80/20), va dung dich tao thanh duoc
0b dusi didu kién 4p sudt giam dé thu duoc hop chét néu & tiéu d& (120mg, 88%) 1a bot mau
tring.

"H-NMR (DMSO-ds, 300 MHz) § 0,92 - 1,09 (4H, m), 1,83 (6H, s), 1,95 - 2,10 (1H, m), 7,04
(1H,d,J=9,1 Hz), 745 - 7,61 (2H, m), 7,65 (1H, dd, J="7,7, 1,9 Hz), 7,84 (1H, d, = 10,0 Hz),
7,95 - 8,07 2H, m), 10,77 (1H, s), 13,00 (1H, s).

Vidu25

San xuét N-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-y1} oxy)-2-

flophenyl]-3(1-xyanoxyclopropyl)benzamit

M Ry Clis S \ / ..............
HN— :“ 1 .
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M

B4 sung oxalyl clorua (35pl, 0,408mmol) va N.N-dimetylformamit (5ul) vo dung dich
cua axit 3-(1-xyanoxyclopropyl)benzoic (74mg, 0,330mmol) trong tetrahydrofuran (1ml) va hén
hop duge khudy & nhiét d6 trong phong trong thoi gian 1 gio. Hon hop phéan tmg dugc ¢6 dusi
diéu kién 4p suit giam, va phan cin dugc hoa tan trong N,N-dimetylaxetamit (2ml). N-[6-(5-
amino-2-clo4-flophenoxy)-7-xyano-1,3-benzothiazol-2-ylfxyclopropancarboxamit (90mg,
0,223mmol) duoc tao ra trong vi du 23(vi) duge bd sung vao dung dich, va hén hop dugc khudy
& nhiét do trong phong trong thoi gian 1 gi¢r. Hon hop phan tmg duge pha lodng bang ety axetat
(15ml), 1an Iuot dugc rira bang dung dich nuée natri hydro cacbonat 5% (7ml) va nudc mudi
bdo hoa (7ml), va duoc lam kho trén natri sulfat khan. Chét khong hoa tan dugc loc ra, va dich

loc duoc c6 dudi didu kién dp sult giam. Phin cin tao thanh duge tinh ché bing phuong phép
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séc ky cot silicagel (ty 16 etyl axetat/n-hexan = tix 20/80 dén 80/20), va dung dich tao thanh dugc
cb dudi didu kién &p suAt giam. Phin ciin duoc két tinh ra khoi etyl axetat d& thu dugc hop chét
néu & tiéu dé (105mg, 83%) 14 bot mau tréng.

'H-NMR (DMSO-dg, 300 MHz) § 0,90 - 1,07 (4H, m), 1,54 - 1,64 (2H, m), 1,76 - 1,86 (2H, m),
1,93 -2,09 (1H, m), 7,04 (1H, d, J=9,0 Hz), 748 - 7,62 (2H, m), 7,67 (1H, d, ] = 7,0 Hz), 7,80 -
791 (3H,m), 8,02 (1H, d,J=9,0 Hz), 10,37 (1H, s), 13,00 (1H, brs).

Vidu26

San xuét N-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl} oxy)-2-

flophenyl]-3-(1,1-dimetylprop-2-yn-1-yl)benzamit

NSy Ci S N F
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N
Bb sung oxalyl clorua (35ul, 0,408mmol) va N,N-dimetylformamit (5pl) vao dung dich

ctia axit 3-(1,1-dimetylprop-2-yn-1-yl)benzoic (62mg, 0,330mmol) trong tetrahydrofuran (1ml)
vahdn hop duge khudy & nhiét do trong phong trong thdi gian 1 gi¢r. Hon hop phéan tmg dugc ¢6
dudi diéu kién ap suét giam, va phan cin duge hoa tan trong NN-dimetylaxetamit (1ml). N-[6-
(5-amino-2-clo-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-ylxyclopropancarboxamit ~ (90mg,
0,223mmol) dugc tao ra trong vi du 23(vi) dugc bd sung vao dung dich, va hdn hop duge khudy
& nhiét do trong phong trong thdi gian 1 gioy. Hon hop phan tmg dugce pha loang bang etyl axetat
(15ml), 4n lwot dugc i bang dung dich nudc natri hydro cacbonat 5% (7ml) va nudc mudi
béo hoa (7ml), va dugc lam khd trén natri sulfat khan. Chét khéng hoa tan duoc loc ra, va dich
loc duoc cb dudi didu kién 4p suat giam. Phin ciin tao thanh duge tinh ché bang phuong phap
séc ky cbt silicagel (ty 1€ ety axetat/n-hexan = tir 20/80 dén 80/20), va dung dich tao thanh dugc

¢0 dudi didu kién &p suit giam. Phin cin duoc két tinh ra khoi etyl axetat d& thu duoc hop chat
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néu & tidu d& (72mg, 56%) 1a bot mau tréng.

'H-NMR (DMSO-ds, 300 MHz) & 091 - 1,08 (4H, m), 1,57 (6H, s), 1,94 - 2,09 (1H, m), 3,31
(1H, 5), 7,05 (1H, d, J = 89 Hz), 740 - 7,55 (1H, m), 7,63 - 7,73 (1H, m), 7,74 - 791 (3H, m),
8,04 (1H, d, =89 Hz), 8,08 (1H, t, J= 1,7 Hz), 1033 (1H, 5), 13,00 (1H, 5).

Vidu27

San xuét N—[4-clo—5-({7—xyano—2—[(xyclopropylcarbonyl)amhmo]—1,3-benzoﬂ1iazol—6—yl}oxy)—2—

flophenyl]-3-(triflometoxy)benzamit
Mo e GE‘\ //N‘\ /F
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B4 sung oxalyl clorua (35, 0,408mmol) va N N-dimetylformamit (5ul) vao dung dich
clia axit 3<(triflometoxy)benzoic (68mg, 0,330mmol) trong tetrahydrofuran (1ml) va hén hop
duge khudy ¢ nhiét do trong phong trong thdi gian 1 gio. Hon hop phan tng dugc c6 duti diéu
kién &p suit giam, va phin ciin dugc hoa tan trong N,N-dimetylaxetamit (1ml). N-{6(5-amino-
2-clo4-flophenoxy)-7-xyano-1,3 ~benzothiazol-2-yl]Jxyclopropancarboxamit (90mg,
0,223mmol) dugc tao ra trong vi du 23(vi) duge b sung vao dung dich, va hdn hop dugc khudy
& nhiét d6 trong phong trong thoi gian 1 gio. Hbn hop phan timg dugce pha lodng bang etyl axetat
(15ml), lan lugt dugc rira bang dung dich nuéc natri hydro cacbonat 5% (7ml) va nude mudi
béio hoa (7ml), va duoc lim kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich
loc duge ¢d dudi didu kién &p suét giam. Phan cin tao thanh dugc tinh ché bing phuong phép
sée ky cot silicagel (ty 1€ etyl axetat/n-hexan = tir 10/90 dén 60/40), va dung dich tao thanh dugc
06 dudi didu kién &p suét giam. Phin can duge ti két tinh ra khoi etyl axetat/n-hexan dé thu
dugc hop chat néu & tiéu d& (85mg, 65%) 1 bdt mau tréng,

'H-NMR (DMSO-dg, 300 MHz) 8 0.92 - 1,05 (4H, m), 1,95 - 2,11 (1H, m), 7,05 (1H, d, J=89
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Hz), 7,56 - 7,75 (3H, m), 7,80 - 7,91 (2H, m), 7,98 (1H, dt, ] =74, 1,5 Hz), 8,03 (1H, d, J =89
Hz), 10,48 (1H, br s), 13,00 (1H, br s).

Vidu28

San xuét 5-bromo-N-[4-clo-5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)-2-flophenyl]-1-metyl-1H-pyrazol-4-carboxamit
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B4 sung oxalyl clorua (35p, 0,408mmol) va N)N-dimetylformamit (5ul) vao dung dich

cuia axit 5-bromo-1-metyl-1H-pyrazol-4-carboxylic (68mg, 0,33 1mmol) trong tetrahydrofiran
(1ml) va hdn hop dugc khudy & nhiét do trong phong trong thoi gian 1 gid. Hon hop phan tmg
duoc ¢ dusi diéu kién ap suét giam, va phn cin duoc hoa tan trong N,N-dimetylaxetamit
(Iml). N-{6-(5-amino-2-clo4-flophenoxy)-7-xyano-1,3-benzothiazol-2-
yllxyclopropancarboxamit (90mg, 0,223mmol) duoc tao ra trong vi du 23(vi) durge bd sung vao
dung dich, va hdn hop dugc khudy ¢ nhiét d6 trong phong trong thdi gian 1 gidr. Hon hop phan
ting dugc pha loding bing etyl axetat (15ml), an Iuot dugc rita bing dung dich nuée natri hydro
cacbonat 5% (7ml) va nudc mudi bio hoa (7ml), va duge 1am khé trén natri sulfat khan. Chét
khong hoa tan duoc loc ra, va dich loc duoc ¢b dudi didu kién 4p sudt giam. Phan cin tao thanh
duge tinh ché bang phuong phép sic ky cot silicagel (1 16 etyl axetat/n-hexan = tir 60/40 dén
100/0), va dung dich tao thanh dugc c6 dudi diéu kién &p suét giam. Phén cin dugc két tinh ra
khoi etyl axetat dé thu dugc hop chét néu & tiéu dé (34mg, 26%) 14 bot mau tring.

"HNMR (DMSO-ds, 300 MHz) § 0,88 - 1,14 (4H, m), 1,95 - 2,10 (1H, m), 3,86 (3H, s), 7,02
(1H,d,J=9,1 Hz), 7,72 (1H, d, J=7,2 Hz), 7,82 (1H, d, ] = 10,0 Hz), 8,01 (1H, d, J=9,1 Hz),

8,17 (1H, 5),9,92 (1H, ), 12,99 (1H, s).
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Vidu29
San xuét N-{6-[2-clo-4-flo-5-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl}xyclopropancarboxamit
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N-[6-(5-amino-2-clo4-flophenoxy)-7-xyano-1,3-benzothiazol-2-
ylJxyclopropancarboxamit (150mg, 0,372mmol) dugc tao ra trong vi du 23(vi) dugc hoa tan
trong N,N-dimetylformamit (1,5ml), 1-isoxyanato-4-(triflometyl)benzen (69ul, 0,484mmol)
duge bd sung vao do, va hdn hop duge khudy & nhiét d6 trong phong trong thdi gian 12 gio.
Hbn hop phén tmg duge pha lofing bing etyl axetat (10ml), l4n huot duoc rira bing dung dich
nude natri hydro cacbonat 5% (5ml) va nuée mudi bdo hoa (Sml), va duoc lam kho trén natri
sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc dugce ¢ dudi diéu kién ap suat giam.
Phin cin tao thanh duoc tinh ché bang phuong phép sic ky cdt silicagel co ban (ty 1¢
metanol/ety] axetat = tir 0/100 dén 5/95), va dung dich tao thanh duoc cd dudi diéu kién 4p suét
giam. Phin ciin duoc téi két tinh ra khoi axeton/n-hexan dé thu duoc hop chét néu & tiéu dé
(115mg, 52%) 12 bot mau tréng.

'H-NMR (300 MHz, DMSO-dg) 80,91 - 1,12 (4H, m), 1,95 - 2,06 (1H, m), 7,02 (1H, d, T =9,1
Hz), 7,55 - 7,68 (4H, m), 7,78 (1H, d, J=10,8 Hz), 801 (1H, d, J=9,1 Hz), §,14 (1H,d, ] =74
Hz), 897 (1H, d,J=2,5Hz), 9,50 (1H, s), 13,00 (1H, s).

Vidu30

San xudt 2-clo-3-(1-xyanoxyclopropyl)-N-[5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-
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benzothiazol-6-y1}oxy)-2-flophenyl]benzamit
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(i) San xuét 2-(3-amino-4-flophenoxy)-5-nitrobenzonitril

Bb sung kali cacbonat (11,7g, 84,5mmol) vao dung dich ctia 3-xyano-4-flonitrobenzen
(9,36g, 56,3mmol) va 3-amino4-flophenol (7,16g, 56,3mmol) trong N,N-dimetylformamit
(150ml) va hén hop dugc khudy & nhiét d6 trong phong trong thoi gian 4 gior. Chét khong hoa
tan duoc loc ra, va dich loc duge cd dudi didu kién ap suét giam. Dung dich nudc natri hydro
cacbonat 5% (300ml) dugc bd sung vao phan cin, va hén hop duogc chiét bing etyl axetat
(270ml)/tetrahydr§ﬁ1ran (30ml). Lép nude duge chiét bang etyl axetat (270ml)/tetrahydrofiran
(30ml), va 16p hitu co két hop duoc rira bang nude mubi bio hoa (300ml), va duoc lam khé trén
natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duge tinh ché bing phuong phap
séc ky cot silicagel co ban (dich ria giéi: etyl axetaf). Dung dich tao thanh duoc ¢6 duéi didu
kién &p suét giam dé thu duroc hop chét néu & tiéu d& (15,6g, dinh Iuong) 1 bot mau be.
"HNMR (DMSO-ds, 300 MHz) & 5,55 (2H, s), 6,33 - 6,46 (1H, m), 6,60 (1H, dd, J = 7.6, 3,0
Hz),7,02 (1H,d,J=94Hz), 7,13 (1H, dd, J = 11,1, 8,7 Hz), 8,44 (1H, dd, ] =94, 2,7 Hz), 8,83
(1H,d,J=2,7Hz).

(ii) San xut N-[5-2-xyano-4-nitrophenoxy)-2-flophenyl]-2,2,2-trifloaxetamit

Bb sung anhydrit trifloaxetic (9,99ml, 47,6mmol) vao dung dich ciia 2-(3-amino<4-
flophenoxy)-5-nitrobenzonitril (10g, 36,6mmol) trong tetrahydrofiran (100ml) va hén hop duoc
khudy & nhiét d6 trong phong trong thoi gian 1 gid. Hon hop phén tmg dugc ¢b dudi diéu kién
ap suét giam, va phan cin dugc pha loding bing etyl axetat (450ml)/tetrahydrofuran (50ml), ln

Tuot dugc rira bang dung dich nude natri hydro cacbonat béo hoa (500mix2) va nude mudi bio

-142-



25910

hoa (500ml), va duogc lam kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc
duoc tinh ché bing phuong phap séc ky cdt silicagel (dich rira giai: etyl axetat). Dung dich tao
thanh duoc ¢6 dudi didu kién 4p sudt giam dé thu dugc hop chét néu o tiéu @& (12,6g, 93%) 14
bot mau tréing.
"HNMR (DMSO-ds, 300 MHz) § 7,06 (1H, d, ] =9,4 Hz), 7,35 - 7,45 (1H, m), 7,51 - 7,63 (2H,
m), 847 (1H, dd, J=94, 2,8 Hz), 8,88 (1H, d, ] =2,8 Hz), 11,51 (1H, s).
(i) San xuét N-[5-(4-amino-2-xyanophenoxy)-2-flophenyl]-2,2,2-trifloaxetamit

B6 sung paladi 10%-cacbon (600mg) vao dung dich clia N-[5-(2-xyano-4-
nitrophenoxy)-2-flophenyl]-2,2,2-trifloaxetamit (6,00g, 16,3mmol) trong metanol (160ml) va
hdn hop duge khudy & nhiét d6 trong phong trong thoi gian 2 gidr dudi diéu kién 4p suét hydro
(1atm). Chét khong hoa tan duge loc ra, va dich loc duge ¢ dudi diéu kién &p sudt giam dé thu
duoc hop chét néu & tiéu dé (5,44g, 99%) 1a dAu mau x4m.
"H-NMR (DMSO-ds, 300 MHz) § 5,53 (2H, s), 6,84 - 7,00 (4H, m), 7,09 (1H, dd, J =62, 32
Hz), 7,33 (1H,t,J=9,5Hz), 11,20 (1H, br s).
(iv) San xuét N-{5-[(2-amino-7-xyano-1,3-benzothiazol-6-yl)oxy]-2-flopheny1}-2,2,2-
trifloaxetamit

Kali thioxyanat (7,72g, 79,4mmol) duoc tao huyén phil trong axit axetic (30ml), va
huyén phi dugc khudy & nhiét d6 trong phong trong thoi gian 10 pht. Dung dich ctia N-[5-(4-
amino-2-xyanophenoxy)-2-flophenyl]-2,2,2-trifloaxetamit (5,4g, 15,9mmol) trong axit axetic
(200ml) duge bd sung vao dung dich thu duge, va hdn hop duoc khudy thém & nhiét do trong
phong trong thoi gian 10 phit. Dung dich ctia brom (5,05g, 31,5mmol) trong axit axetic (30ml)
duoc bd sung tir tir img giot vao dung dich thu duge. Sau khi hoan thanh viée bd sung timg giot,
hdn hop duge khudy & nhiét d6 trong phong trong thdi gian 12 gidr. Chét khong hoa tan mau

vang tao thanh duoc loc ra va duoc rira bing axit axetic. Dich loc va dich rira dugc két hop va
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hdn hop dugc ¢b dudi didu kién 4p sudt giam. Phin cin tao thanh dugc tao huyén pht trong etyl
axetat (500ml), 14n luot duoc rira bing dung dich niréc natri hydro cacbonat béo hoa (250mlx2)
va nude mudi bio hoa (250ml), va dugce 1am khé trén natri sulfat khan. Chét khéng hoa tan dugc
loc ra, va dich loc duoc tinh ché bang phuong phép séc ky cdt silicagel (dich rira giai: etyl axetat).
Dung dich tao thanh dugc ¢d dudi didu kién 4p suit giam dé thu dugc hop chét néu & tidu dé
(5,36g, 85%) 12 bdt mau vang nhat.
"H-NMR (DMSO-dg, 300 MHz) § 7,00 (1H, d, J= 8,9 Hz), 7,10 - 7,19 (1H, m), 7,26 (1H, dd, J
=6,1,3,1 Hz), 742 (1H,t,J=9,5Hz), 7,62 (1H, d, J=89 Hz), 791 (2H, s), 11,34 (1H, s).
(v) San xuft N(7-xyano-6-{4-flo-3-[(trifloaxetyl)amino]phenoxy }-1,3-benzothiazol-2-
yD)xyclopropancarboxamit

B sung pyridin (1,0ml, 12,5mmol) va xyclopropancarbonyl clorua (395pl, 4,35mmol)
vao dung dich cia N-{5-[(2-amino-7-xyano-1,3-benzothiazol-6-yl)oxy]-2-flophenyl}-2,2,2-
trifloaxetamit (1,0g, 2,52mmol) trong tetrahydrofirran (10ml) va hdn hop duoc khudy & nhiét do
trong phong trong thoi gian 10 gid. Pyridin (4,0ml, 50mmol) va xyclopropancarbonyl clorua
(100p, 1,10mmol) duoe bb sung vao do, va hdn hop duge khudy thém & nhiét d6 trong phong
trong thoi gian 1 gio. Hon hop phan tmg duoc pha lodng bing etyl axetat (100ml), lan huot dugce
rira bang axit clohydric IN (20mlx2), dung dich nude natri hydro cacbonat 5% (100ml) va nuée
mudi bdo hoa (100ml), va duoc 1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra,
va dich loc duoc cb dudi didu kién ap sudt giam. Phan cin tao thanh dugc tinh ché bang phuong
phép séc ky cot silicagel (ty 16 etyl axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh
duogc cd dudi diéu kién 4p sudt giam. Phin cin duoc két tinh ra khoi etyl axetat/n-hexan dé thu
duoc hop chét néu & tiéu dé (410mg, 38%) 13 bdt mau tring.
"HNMR (DMSO-dg, 300 MHz) & 0,95 - 1,05 (4H, m), 1,97 - 2,09 (1H, m), 7,16 (1H, d, J=9,0

Hz), 7,19 - 728 (1H, m), 7,36 (1H, dd, J= 6,2, 3.0 Hz), 7.46 (1H, t, = 9,5 Hz), 8,05 (1H, d, T =
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9,0Hz), 11,36 (1H, s), 12,99 (1H, s).
(vi) San xuét N-[6-(3-amino-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-
yl]xyclopropancarboxamit

B4 sung timg giot metanol (3ml) vao dung dich ctia natri bohydrua (586mg, 15,5mmol)
trong etanol (7ml). BO sung N-(7-xyano-6-{4-flo-3-[(trifloaxetyl)amino]phenoxy}-1,3-
benzothiazol-2-yl)xyclopropancarboxamit (360mg, 0,775mmol) vio huyén phil ndy. Hon hop
phén tmg duoc khudy & nhiét do 60°C trong thdi gian 1 gio, dugc 1am lanh xubng nhiét d6 trong
phong, va duoc ¢b dudi diéu kién 4p suét giam. Phin cin tao thanh dugc pha lodng bang etyl
axetat (100ml), 14n Iuot duoc rira bing dung dich nude natri hydro cacbonat 5% (100ml) va
nude mudi bdo hoa (100ml), va duoc 1am khd trén natri sulfat khan. Chét khéng hoa tan duoc
loc ra, va dich loc duoc ¢ dudi didu kién 4p sudt giam. Phan can tao thanh duoc tinh ché bing
phuong phép séc ky cdt silicagel co ban (ty 18 etyl axetat/n-hexan = tir 80/20 dén 100/0), va dung
dich tao thanh duoc cd dudi diéu kién 4p sudt giam. Phén cin duoc tai két tinh ra khoi etyl
axetat/n-hexan dé thu dugc hop chét néu & tiéu dé (194mg, 68%) 13 bot mau tréng.
"H-NMR (DMSO-ds, 300 MHz) & 0,89 - 1,07 (4H, m), 1,95 - 2,08 (1H, m), 5,40 (2H, s), 6,16 -
6,35 (1H, m), 6,49 (1H, dd, J =76, 3,0 Hz), 6,96 - 7,11 (2H, m), 8,00 (1H, d, J = 8,9 Hz), 12,94
(1H, brs).
(vii) San xuét 2-clo-3-(1-xyanoxyclopropyl)}-N-[5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-
1,3-benzothiazol-6-yl} oxy)-2-flophenyl Jbenzamit

B6 sung oxalyl clorua (29p1, 0,340mmol) va N,N-dimetylformamit (15pl) vao dung dich
clia axit 2-clo-3-(1-xyanoxyclopropyl)benzoic (60mg, 0,272mmol) trong tetrahydrofuran
(1,5ml) va hén hop duoc khudy & nhiét do trong phong trong thdi gian 1 gi¢r. Hon hop phan tmg
duoc ¢b dudi didu kién 4p suit giam, va phan cin duoc hoa tan trong N,N-dimetylaxetamit

(2ml).  N-[6-+(3-amino4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl}xyclopropancarboxamit
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(84mg, 0,227mmol) duoc bd sung vio dung dich, va hén hop duge khudy & nhiét do trong
phong trong thoi gian 30 phuit. Hon hop phan tmg dugc pha lodng bang ety axetat (50ml), lan
luot duge rira bang dung dich nude natri hydro cacbonat 5% (25ml) va nuéc mubi bio hoa
(25ml), va dugc lam kho trén natri sulfat khan. Chét khdng hoa tan duogc loc ra, va dich loc duoc
cd dudi didu kién 4p Suét giam. Phén cin tao thanh dugc tinh ché béng phuong phép séc ky cot
silicagel (ty 16 etyl axetat/n-hexan = tir 30/70 dén 80/20), va dung dich tao thanh duoc c6 dudi
diéu kién ap suét giam. Phan cin dugc tai két tinh ra khoi etyl axetat/n-hexan dé thu duoc hop
chit néu & tiéu dé (92mg, 59%) 12 bot méu tréng,

"H-NMR (DMSO-dg, 300 MHz) § 0,90 - 1,10 (4H, m), 1,39 - 1,49 (2H, m), 1,75 - 1,86 (2H, m),
1,96 - 2,09 (1H, m), 6,99 - 7,12 (1H, m), 7,16 (1H, d, ] =9,0 Hz), 7,34 - 7,52 (2H, m), 7,54 - 7,69
(2H,m), 7,81 (1H, dd, J=6,2,3,0 Hz), 8,04 (1H, d, J=9,0 Hz), 10,62 (1H, s), 12,99 (1H, s).
Vidu31

San xuét 3-(1-xyanoxyclopropyl)}-N-[5-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-

benzothiazol-6-y1}oxy)-2-flophenyl]benzamit
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B6 sung oxalyl clorua (29u, 0,340mmol) va NN-dimetylformamit (15p1) véo dung dich
clia axit 3-(1-xyanoxyclopropyl)benzoic (51mg, 0,272mmol) trong tetrahydrofuran (1,5ml) va
hén hop duoce khudy & nhiét do trong phong trong thoi gian 1 gio. Hon hop phéan tmg duge ¢b
dudi diéu kién &p sudt giam, va phan ciin duoc hoa tan trong N;N-dimetylaxetamit (2ml). N-{6-
(3-aminq—4—ﬂophenoxy)—7—xyano—1,3-benzothiazol—2-yl]xyclopropancarboxamit (84mg,
0,227mmol) duoc tao ra trong vi du 30(vi) duoc bd sung vao dung dich, va hdn hop duge khudy

& nhiét do trong phong trong thdi gian 30 phut. H3n hop phan tng duoc pha lodng bang etyl
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axetat (50ml), An luot dugc rira bang dung dich nuéc natri hydro cacbonat 5% (25ml) va nude
mubi bdo hoa (25ml), va dugce 1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va
dich loc dugc ¢6 dudi diéu kién 4p suét giam. Phin cin duge tinh ché bang phuong phép séc ky
cdt silicagel (ty 1€ etyl axetat/n-hexan = tr 40/60 dén 100/0), va dung dich tao thanh dugc c6 dudi
diéu kién 4p sut giam. Phén ciin dugc tai két tinh ra khéi etyl axetat/n-hexan dé thu duoc hop
chit néu & tiéu d& (105mg, 86%) 13 bot mau tring.

"HNMR (DMSO-ds, 300 MHz) § 0,94 - 1,06 (4H, m), 1,56 - 1,65 (2H, m), 1,77 - 1,84 (2H, m),
1,97 - 2,10 (1H, m), 7,06 - 7,21 (2H, m), 7,35 - 7,63 (4H, m), 7,80 - 7,92 (2H, m), 8,04 (1H, d, J
=9,1 Hz), 10,29 (1H, s), 12,98 (1H, s).

Vidu32

San xuét N-{7-xyano-6-[4-flo-3-({ [4-(triflometyl)phenyl]carbamoyl}amino)phenoxy]-1,3-
benzothiazol-2-yl}xyclopropancarboxamit
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N-[6-(3-amino-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl xyclopropancarboxamit
(150mg, 0,402mmol) duge tao ra trong vi du 30(vi) duge hoa tan trong N,N-dimetylformamit
(2ml), 1-isoxyanato-4-(triflometyl)benzen (75pl, 0,522mmol) dugc b6 sung vao d6, va hdn hop
duoc khudy & nhiét d6 trong phong trong thdi gian 12 gid. Hon hop phén tng dugce pha lodng
bang etyl axetat (10ml), lan huot duoc rira bang dung dich nuéc natri hydro cacbonat 5% (5ml)
va nude mudi bdo hoa (5ml), va duoc 1dm kho trén natri sulfat khan, Chét khéng hoa tan duoc

loc ra, va dich loc duogc ¢ dudi didu kién 4p sudt giam. Phin cin tao thanh dugc tinh ché bang
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phuong phap séc ky cdt silicagel co ban (ty 18 etyl axetat/n-hexan = tir 60/40 dén 100/0), va dung
dich tao thanh dugc cd dudi diéu kién 4p suit giam. Phan cn duoc tai két tinh ra khoi axeton/n-
hexan d& thu dugc hop chét néu & tiéu dé (115mg, 51%) 1a bot mau tréng.

"H-NMR (300 MHz, DMSO-dg) 80,84 - 1,22 (4H, m), 1,86 - 2,07 (1H, m), 6,68 - 6,92 (1H, m),
7,13 (1H, d, J=89 Hz), 7,36 (1H, dd, T=11,0,9,1 Hz), 7,55 - 7,73 (4H, m), 7,91 - 8,13 (2H, m),
8,87 (1H,d,J=2,5Hz),9,51 (1H, s), 12,99 (1H, s).

Vidu33

San xuét 2-clo-N-[5-({7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-y1}oxy)-2-

flophenyl]-3+(1-xyano-1-metyletyl)benzamit

alateare

B4 sung oxalyl clorua (52pl, 0,601mmol) va N,N-dimetylformamit (10pl) vao dung dich
clia axit 2-clo-3-(1-xyano-1-metyletyl)benzoic (108mg, 0,482mmol) trong tetrahydrofuran
(1,5ml) va hdn hop duge khudy & nhiét d6 trong phong trong thoi gian 1 giey. Hon hop phén tmg
duge cb dudi didu kién ap sut giam, va phén can duoc hoa tan trong N N-dimetylaxetamit
(1,5ml).  N-[6-(3-amino-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl]xyclopropancarboxamit
(150mg, 0,407mmol) dugce tao ra trong vi du 30(vi) duoc bd sung vao dung dich, va hdn hop
duoc khudy & nhiét d6 trong phong trong thdi gian 10 phut. Hon hop phén tmg duge pha loang
béng etyl axetat (10ml), An luot duoc rira bing dung dich nudc natri hydro cacbonat 5% (5ml)
va nude mudi bdo hoa (5ml), va duge 1am khé trén natri sulfat khan. Chét khéng hoa tan duoc
loc ra, va dich loc duoc ¢d dudi diéu kién 4p sudt giam. Phin c3in tao thanh duoc tinh ché bang

phuong phép sic ky cdt silicagel co ban (ty 16 etyl axetat/n-hexan = tir 50/50 dén 100/0), va dung
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dich tao thanh dugc cd dudi didu kién 4p sudt giam. Phin ciin dugc tai két tinh ra khéi etyl
axetat/n-hexan d& thu dugc hop chét néu & tiéu d& (116mg, 50%) 13 bot mau tréng,
'H-NMR (300 MHz, DMSO-d¢) & 0,90 - 1,10 (4H, m), 1,84 (6H, s), 1,93 - 2,12 (1H, m), 7,07
(1H, dt, J=8,8,3,5Hz), 7,16 (1H, d, J =8 9 Hz), 7,41 (1H, dd, ] = 10,1, 9,2 Hz), 7,46 - 7,72 (3H,
m), 7,81 (1H, dd,J=6,2, 3,0 Hz), 8,04 (1H, d), 10,65 (1H, s), 12,99 (1H, s).
Vidu34
San xudt N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yI]oxy }-2-flophenyl)-2-clo-3-(1-

xyano-1-metyletyl)benzamit

(i) San xudt N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy}-2-flophenyl)-2,2.2-
trifloaxetamit

B4 sung pyridin (20ml) va axetyl clorua (403pl, 5,67mmol) vao dung dich ctia N-{5-[(2-
amino-7-xyano-1,3-benzothiazol-6-yl)oxy]-2-flophenyl}-2,2,2-trifloaxetamit (1,5g, 3,78mmol)
duoc tao ra trong vi du 30 (iv) trong tetrahydrofiran (20ml) va hdn hgp duoc khudy & nhiét do
trong phong trong thdi gian 2 gid. Hon hop phan img dugc pha loAng bang ety axetat (300ml),
14n luot duge rira bing dung dich nude natri hydro cacbonat 5% (150ml) va nude mubi bdo hoa
(150ml), va dugc lam kho trén natri sulfat khan. Chét khéng hoa tan dugc loc ra, va dich loc
duoe cd dudi didu kién 4p sut giam. Phin ciin tao thanh dugc tinh ché bang phuong phap sc ky
o0t silicagel co ban (ty 1€ etyl axetat/n-hexan = tir 30/70 dén 100/0), va dung dich tao thanh dugc
cd dudi didu kién 4p sudt giam dé thu duoc hop chit néu & tidu dé (740mg, 45%) 13 bot mau
tréng.

'H-NMR (DMSO-dg, 300 MHz) & 2,25 (3H, s), 7,15 (1H, d, J = 9,0 Hz), 7,19 - 7.27 (1H, m),
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7,33 -7,39 (1H, m), 741 - 7,51 (1H, m), 8,05 (1H, d, J=9,0 Hz), 11,38 (1H, s), 12,71 (1H, s).
(ii) San xuét N-[6-(3-amino-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl|axetamit

B4 sung timg giot metanol (6ml) vao dung dich ctia natri bohydrua (3,0g, 79.4mmol)
trong etanol (30ml). BS sung N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy}-2-
ﬂqmmeQQQmﬂbw@mmﬁG@mnglﬁmmnmbwmhm@ndﬁumy}ﬁhhqnm&uhgdmx
khudy & nhiét d6 trong phong trong thoi gian 20 phitt, va dugc c6 dudi diéu kién 4p suat giam.
Phén ciin tao thanh dugc pha lofing bang ety axetat (150ml), 1an huot duge rira bang dung dich
nude natri hydro cacbonat béo hoa (100ml) va nuée mudi bio hoa (100ml), va duge lam kho
trén natri sulfat khan. Chét khong hoa tan duogc loc ra, va dich loc duge ¢6 dudi didu kién &p suét
gﬁn.Ph%laalww1haﬂ1dmxrmﬂ1délﬁmgphmxg}ﬂﬁps&:kycxnsma@mlayléewl
axetat/n-hexan = tir 50/50 dén 100/0). Dung dich tao thanh duoc c6 dudi diéu kién ap suat gidm
dé thu dugc hop chét néu 6 tiéu dé (260mg, 48%) 1 bot mau tréng.
"H-NMR (DMSO-dg, 300 MHz) § 2,24 (3H, s), 5,40 (2H, ), 6,27 (1H, dt, ] = 8,7, 3,3 Hz), 6,49
(1H,dd,J=7,6,3,0Hz), 6,98 - 7,16 (2H, m), 8,00 (1H, d,J =87 Hz), 12,67 (1H, s).
(iii) San xudt N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy }-2-flopheny1)-2-clo-3-
(1-xyano-1-metyletyl)benzamit

Bb sung oxalyl clorua (75pl, 0,875mmol) va N,N-dimetylformamit (20ul) vao dung dich
clia axit 2-clo-3-(1-xyano-1-metyletyl)benzoic (156mg, 0,697mmol) trong tetrahydrofuran (2ml)
va hén hop duoc khudy & nhiét do trong phong trong thdi gian 1 gio. Hon hgp phén tmg dugc ¢d
dudi diéu kién 4p suét giam, va phan cin duge hoa tan trong NN-dimetylaxetamit (2ml). N-[6-
(3-amino-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-yl]axetamit (200mg, 0,584mmol) dugc bd
sung vao dung dich, va hdn hop duoc khudy & nhiét d6 trong phong trong thdi gian 8 gio. Hon
hgpphhlﬁngduvcphakﬁngtﬁnge@damﬁﬂ(Q&nD,Enhmndupcr&akénngngdkhrmbc

natri hydro cacbonat 5% (20ml) va nudc mubi béo hoa (20ml), va duge 1am khé trén natri sulfat
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khan. Chit khong hoa tan duoc loc ra, va dich loc durge ¢b dudi didu kién ap suét giam. Phan cin
tao thanh I4n luot duge tinh ché bing phuong phép séc ky cot silicagel co ban (ty 1€ etyl axetat/n-
hexan = i 40/60 dén 100/0) va phuong phap sic ky cdt silicagel (ty 18 etyl axetat/n-hexan = tir
70/30 dén 100/0), va dung dich tao thanh dugc c6 dudi diéu kién 4p suét giam. Phan cin dugc tai
két tinh ra khoi etyl axetat d& thu duoc hop chét néu & tidu dé (164mg, 51%) 1a bot mau tring.
"H-NMR (DMSO-dg, 300 MHz) § 1,84 (6H, s), 2,24 (3H, s), 7,07 (1H, dt, ] = 8,8, 3,4 Hz), 7,16
(1H, d,J=9,0 Hz), 7,35 - 746 (1H, m), 7,47 - 7,61 2H, m), 7,66 (1H, dd, ] = 7,7, 1,7 Hz), 7,81
(1H,dd, J=6,3, 3,1 Hz), 8,04 (1H, d, J=9,0 Hz), 10,65 (1H, s), 12,69 (1H, s).

Vidu35

San xut N-(5-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yl]oxy }-2-flophenyl)-3-(1-xyano-

1 -metyletyl)benzanﬂt

B4 sung oxalyl clorua (37p, 0,438mmol) va N,N-dimetylformamit (10pl) vao dung dich
clia axit 3-(1-xyano-1-metyletyl)benzoic (66mg, 0,350mmol) trong tetrahydrofuran (1ml) va hén
hop duge khudy & nhiét d6 trong phong trong thdi gian 1 gio. Hon hop phan tng dugc cd dudi
didu kién 4p suét giam, va phan cin dugc hoa tan trong NN-dimetylaxetamit (1ml). N-[6-(3-
amino-4-flophenoxy)-7-xyano-1,3-benzothiazol-2-ylJaxetamit (100mg, 0,292mmol) dugc tao ra
trong vi du 34(ii) dugc bd sung vao dung dich, va hén hgp duge khuy & nhiét d6 trong phong
trong thoi gian 1 gio. Hon hop phan tng duoc pha lodng bang etyl axetat (25ml), 1an luot dugc
riia bang dung dich nudc natri hydro cacbonat 5% (50ml) va nudc mudi bdo hoa (50ml), va
duge 1am kho trén natri sulfat khan. Chét khong hoa tan duge loc ra, va dich loc duge ¢d dudi

didu kién 4p suét giam. Phin cin tao thanh 1n Iuot dugc tinh ché bing phuong phép séc ky oot
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silicagel co ban (ty 16 etyl axetat/n-hexan = tir 60/40 dén 100/0) va phuong phép séc ky cot
silicagel (ty 1€ etyl axetat/n-hexan = tir 60/40 dén 100/0), va dung dich tao thanh dugc 6 dudi
dilu kién 4p suét gidm. Phan cin duoc két tinh ra khoi etyl axetat/n-hexan dé thu duoc hop chét
néu & tidu d8 (43mg, 28%) 12 bot mau tréng,

'H-NMR (DMSO-dg, 300 MHz) § 1,74 (6H, 5), 2,25 (3H, 5), 7,05 - 7,21 (2H, m), 7,42 (1H, dd, J
=100, 9,1 Hz), 7,50 (1H, dd, ] =6,2, 3,0 Hz), 7,59 (1H, , J=7,7 Hz), 7,71 - 7,81 (1H, m), 7,88 -
7,96 (1H, m), 8,00 - 8,09 (2H, m), 10,31 (1H, ), 12,69 (1H, s).

Vidu36

San xuét 3-({2-[(xyclopropylcarbonyl)amino]-7-nitro-1,3-benzothiazol-6-yl}oxy)-N-[3-

(triflometyl)phenyl]benzamit
N ™ F
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(i) San xuét 3-(4-amino-2-nitrophenoxy)-N-[3-(triflometylphenylJbenzamit

B sung kali cacbonat (1,32g, 9,60mmol) vao dung dich cta 4-flo-3-nitroanilin (1,0g,
6,40mmol) va 3-hydroxy-N-[3-(triflometyl)phenyl]benzamit (1,80g, 6,40mmol) trong N,N-
dimetylformamit (15ml) va hdn hop duge khudy & nhiét do 100°C trong thdi gian 14 gio. Hon
hop phén tmg duoc 1am lanh xubng nhiét do trong phong, chét khong hoa tan duge loc ra va
duoc rita bing etyl axetat (150ml). Dich loc va dich rita duoc két hop va hén hop duge ¢6 dudi
didu kién 4p sut giam. Phin cin tao thanh duge pha lofing béng etyl axetat (100ml), lan luot
duoc rira bang dung dich nude natri hydro cacbonat 5% (100ml) va nuoc mudi béo hoa (100ml),
va duoc lam kho trén natri sulfat khan. Chét khong hoa tan duoc lgc ra, va dich loc duge ¢6 dudi
diéu kién 4p suit giam. Phan czn tao thanh duoc tinh ché béng phuong phép sic ky odt silicagel

co ban (¢ 18 etyl axetat/n-hexan = ir 30/70 dén 100/0), va dung dich tao thanh dugc ¢ dudi didu
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kién ap suét giam. Phén ciin duoc két tinh ra khoi etyl axetat/n-hexan dé thu dugc hop chit néu &
tidu d& (1,70g, 64%) 12 bot mau d6 da cam.
"H-NMR (DMSO-dg, 300 MHz) § 5,76 (2H, s), 6,94 (1H, dd, T =9,0,2,7 Hz), 7,05 - 7,15 (2H,
m), 7,22 (1H, d, J = 2,7 Hz), 7,40 - 7,55 (3H, m), 7,60 (1H, t, J =79 Hz), 7,63 - 7,77 (1H, m),
8,03 (1H, d, J=8,5Hz), 8,23 (1H, s), 10,57 (1H, s).
(ii) San xuét 3-[(2-amino-7-nitro-1,3-benzothiazol-6-yl)oxy]-N-[3-(triflometyl)phenyl]benzamit
Bd sung 3-(4-amino-2-nitrophenoxy)-N-[3-(triflometyl)phenyl]benzamit (800mg,
1,91mmol) vao dung dich clia kali thioxyanat (740mg, 7,64mmol) trong axit axetic (22ml) va
hdn hop duoc khudy & nhiét do trong phong trong thoi gian 10 phit. Dung dich clia brom
(320mg, 2,00mmol) trong axit axetic (12ml) duoc bd sung tir tir ttmg giot vao dung dich thu
duoc, va hdn hop duoc khudy & nhiét d¢ trong phong trong thoi gian 6 gio. Chét khong hoa tan
mau vang tao thanh dugc loc ra va duoc ria béng axit axetic. Dich loc va dich rira duge két hop
va hén hop duoc cb dusi didu kién 4p suét giam. Phén cn tao thanh duoc tao huyen phi trong
etyl axetat (100ml), lin luot dugc rira bing dung dich nudc natri hydro cacbonat bao hoa
(100mIx2) va nude mudi bio hoa (100ml), va duge lam khd trén natri sulfat khan. Chét khong
hoa tan duoe loc ra, va dich loc duoe ¢d dudi didu kién 4p suit giam. Phén can teo thanh dugc
tinh ché bang phuong phap séc ky cdt silicagel co ban (ty 1€ etyl axetat/n-hexan = tir 30/70 dén
100/0), va dung dich tao thanh dugc cd dudi didu kién ap sudt giam dé thu duoc hop chét néu &
tiéu d& (290mg, 32%) 1a bt mau d6 da cam.
"HNMR (DMSO-ds, 300 MHz) § 7,17 - 7,27 (2H, m), 7,41 - 7,49 (1H, m), 7,50 - 7,65 (3H, m),
7,67-7.81(2H, m), 7,90 (2H, br. s.), 8,02 (1H,d,J=7,9 Hz), 8,23 (1H, s), 10,58 (1H, s).
(i) San xudt 3-({2-[(xyclopropylcarbonyl)amino]-7-nitro-1,3-benzothiazol-6-yl}oxy)-N-[3-
(triflometyl)phenyl]benzamit

B4 sung xyclopropancarbonyl clorua (764, 0,842mmol) véo dung dich ctia 3-[(2-amino-
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7-nitro-1,3-benzothiazol-6-yl)oxy |-N-[3-(triflometyl)phenyl]benzamit  (200mg, 0,421mmol)
trong pyridin (4ml) va hon hop duoc khudy & nhiét d6 trong phong trong thoi gian 8 gio. Hon
hop phén (g dugc cb dudi diéu kién 4p suét giam. Phén ciin tao thanh dugc pha long bang etyl
axetat (50ml), An luot dugc rira bang dung dich nude natri hydro cacbonat 5% (50ml) va nuée
mudi bio hoa (50ml), va duge 1am kho trén natri sulfat khan. Chét khong hoa tan dugc loc ra, va
dich loc duge ¢6 dusi didu kién 4p suét giam. Phin cin tao thanh duge tinh ché bang phuong
phép sic ky cdt silicagel co ban (ty 1€ etyl axetat/n-hexan = tir 40/60 dén 100/0), va dung dich tao
thanh duoc 06 dudi didu kién 4p sudt giam. Phin ciin dugc tii két tinh ra khoi etyl axetat/n-hexan
d8 thu dugc hop chét néu 6 tidu dé (97mg, 42%) 12 bdt mau vang nhat.

'H-NMR (DMSO-dg, 300 MHz) 6 0,95 - 1,05 (4H, m), 2,00 - 2,09 (1H, m), 7,29 - 7,35 (1H, m),
738 (1H, d, = 8,7 Hz), 7,46 (1H, d, ] = 7,8 Hz), 7,56 - 7,63 (2H, m), 7,64 - 7,69 (1H, m), 7,81
(1H,d,T=7,8 Hz), 8,02 (1H, d,J =84 Hz), 8,15 (1H, d, 1= 8,7 Hz), 8,22 (1H, br s), 10,58 (1H,
s), 12,91 (1H, brs).

Vidu37

San xuét 3-(1-xyano-1-metyletyl)}-N-[3-({2-[(xyclopropylcarbonyl)amino]-7-nitro-1,3-

benzothiazol-6-y1}oxy)phenyl]benzamit
N ™o HaC CH
e DN N A
E\M ..... < S -~ M\x /z;” \\ "\%& P - x\\ ///'.:\_\\\\ “~
~ 0 o N ?‘?\\:
5 ] N Sy
/’sz\ Ny J,/"?
o ~

(i) San xuat N-[3-(4-amino-2-nitrophenoxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit

B4 sung xesi cacbonat (33,82, 104mmol) vao dung dich ctia 3-(1-xyano-1-metyletyl)}-N-
(3-hydroxyphenyl)benzamit (20g, 71,3mmol) dugc tao ra trong vi du 1(i) va 4-flo-3-nitroanilin
(10,9g, 69,9mmol) trong N;N-dimetylformamit (150ml) va hén hop dugc khudy & nhiét d 80°C

trong thdi gian 16 gid. Hon hop phan tmg dugc 1am lanh xubng nhiét d trong phong, chét
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khong hoa tan duge loc ra va duge rira bﬁng etyl axetat. Dich loc va dich rira dugc két hop va
hdn hop duge cd dudi didu kién 4p suét giam. Phin can tao thanh dugc pha loding bang etyl
axetat (300ml), 14n luot duoc rira bing nude (300ml) va nude mudi bio hoa (150mlx2), va duge
Jam kh trén natri sulfat khan. Chat khong hoa tan duoc loc ra, va dich loc dugc ¢6 dudi didu
kién 4p suit giam. Phin can tao thanh dugc tinh ché bang phuong phap sic ky cdt silicagel co
ban (dich rira giai: etyl axetat), va dung dich tao thanh dugc c6 dudi diéu kién 4p suét giam. Phan
ciin duoc két tinh ra khoi etyl axetat/n-hexan dé thu duoc hop chét néu & tiéu & (23,82, 82%) 1
b6t mau do da cam.
"H-NMR (DMSO-dg, 300 MHz) § 1,74 (6H, s), 5,71 (2H, s), 6,61 - 6,74 (1H, m), 6,93 (1H, dd, J
=8,7,2,7Hz), 7,06 (1H, d, J= 8,7 Hz), 7,20 (1H, d, J = 2,7 Hz), 7,31 (1H, t, ] = 8,1 Hz), 7,39
(1H,t,J=2,1Hz), 7,45 - 7,52 (1H, m), 7,58 (1H, t, J=7,8 Hz), 7,68 - 7,79 (1H, m), 7,90 (1H, dt,
J=17.8,1,5Hz),7,99 (1H t,J=1,8Hz), 10,33 (1H, s).
(ii) San xuét N-{3-[(2-amino-7-nitro-1,3-benzothiazol-6-yl)oxyJphenyl}-3-(1-xyano-1-
metyletyl)benzamit

Bb sung N-[3-(4-amino-2-nitrophenoxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit (20g,
48mmol) vao dung dich ctia kali thioxyanat (18,6g, 192mmol) trong axit axetic (1,0I) va hdn hop
duge khudy & nhiét do 50°C trong thdi gian 10 phitt. Dung dich tao thanh duge 1am lanh Xuéng
nhiét d6 trong phong, dung dich cta brom (8,05g, 50,4mmol) trong axit axetic (200ml) duoc bd
sung tir tir timg giot, va hdn hop dugc khudy & nhiét d6 trong phong trong thdi gian 16 gid. Sau
do, dung dich ctia kali thioxyanat (9,3g, 96mmol) va brom (4,02g, 25,2mmol) trong axit axetic
(100ml) duoc bb sung vao d6, va hdn hop duge khudy thém & nhiét d6 trong phong trong thoi
gian 4 giov. Chét khong hoa tan mau vang tao thanh dugc loc ra va duge rira bang axit axetic.
Dich loc va dich rira dugc két hop va hdn hop duoc ¢b dudi diéu kién 4p suét gidm. Phan cin tao

thanh dugc tao huyén phi trong etyl axetat (600ml), nuée (300ml) duoc bd sung vao d6, vahon
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hgpduocuUnghba&%gcmmgdkhnmécnmﬂhydnxﬂSNLLéphﬁucoduocnmaﬁnhmnbég;
dung dich nudc natri hydro cacbonat 5% (300ml) va nuéc mudi bio hoa (300mlx2) va duoc
Jam kho trén natri sulfat khan. Chét khong hoa tan dugc loc ra, va dich loc duge tinh ché bang
phuong phép séc ky cot silicagel co ban (dich ria gidi: etyl axetat). Dung dich tao thanh dugc ¢d
dudi didu kién ap suét giam dé thu dugc hop chét néu & tiéu dé (7,8g, 34%) 12 bot mau vang.
'H-NMR (DMSO-ds, 300 MHz) § 1,73 (6H, s), 6,71 - 6,88 (1H, m), 7,21 (1H, d, J = 8,7 Hz),
736 (1H, t,J=82Hz), 744 (1H,t,] = 2,1 Hz), 7,51 - 7,63 (2H, m), 7,67 - 7,78 (2H, m), 7,83 -
793 (3H, m), 7,98 (1H,t,J=1,7Hz), 10,34 (1H, s).
(i) San xudt 3-(1-xyano-1-metyletyl)N-[3-({2-[(xyclopropylcarbonyl)amino]-7-nitro-1,3-
benzothiazol-6-y1}oxy)phenyl]benzamit

B sung xyclopropancarbonyl clorua (1,15ml, 12,7mmol) & nhiét d6 4°C vao dung dich
ctia N-{3-[(2-amino-7-nitro-1,3-benzothiazol-6-yl)oxyJphenyl}-3-(1-xyano-1-
metyletyl)benzamit (3,0g, 6,33mmol) trong pyridin (30ml) va hdn hop duoc khudy & nhiét do
UDngFMbngthgﬂKﬁghn4gﬁ1Eﬁmhgpphénﬁngduocoﬁduéhiéuk@népsm%gﬁnLPhﬁl
ciin tao thanh duge pha loding bing ety axetat (300ml)etrahydrofiran (30ml), Ian luot duge rira
bang dung dich nu6c natri hydro cacbonat 5% (200ml) va nudc mudi bio hoa (200ml), va duge
Jam kho trén natri sulfat khan. Chat khong hoa tan duge loc ra, va dich loc duge ¢b dudi didu
kién dp suét giam. Phén ciin tao thanh dugrc tinh ché bang phuong phap séc ky oot silicagel co
bén (ty 16 etyl axetat/n-hexan = tix 30/70 dén 100/0), va dung dich tao thanh dugc c6 dudi diéu
kién 4p suét giam. Phan ciin duoc tai két tinh ra khoi etyl axetat/n-hexan dé thu dugc hop chat
néu & tiéu dé (2,71g, 79%) 13 bot mau vang,
'H-NMR (DMSO-dg, 300 MHz) § 0,95 - 1,05 (4H, m), 1,73 (6H, s), 1,98 - 2,09 (1H, m), 6,81 -
6,92 (1H, m), 7,33 - 747 (2H, m), 7,49 - 7,65 (3H, m), 7,71 - 7,78 (1H, m), 7,90 (1H, dt, J = 7.8,

12Hz), 7,99 (1H, t, J= 1,7 Hz), 8,15 (1H, d, J=8,7 Hz), 1038 (1H, 5), 12,90 (1H, brs).
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Vidu38
San xuét 3-(1-xyano-1-metyletyl}-N-{3-[(2-{[(4-metylpiperazin-1-yl)axetylJamino}-7-nitro-1,3-
benzothiazol-6-yl)oxyJphenyl } benzamit
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B sung cloaxetyl clorua (55, 0,70mmol) vao dung dich ctia N-{3-[(2-amino-7-nitro-
1,3-benzothiazol-6-yl)oxy Jphenyl }-3+(1-xyano-1-metyletyl)benzamit (150mg, 0,32mmol) duoc tao
ra trong vi du 37(ii) trong dimetylaxetamit (2ml) va hon hgp duge khudy & nhiét d6 trong phong
trong thoi gian 2 gid. Hon hop phan tng dugc pha lodng bang etyl axetat (25ml), 1an luot dugc
rita bing dung dich nuéc natri hydro cacbonat 5% (25ml) va nuc mudi bdo hoa (25ml), va
dugc lam kho trén natri sulfat khan. Chét khong hoa tan dugc loc ra, dich loc dugc ¢d dudi didu
kién 4p sudt giam, phin cin tao thanh dugc hoa tan trong tetrahydrofuran (3ml). Trietylamin
(130p, 0,95mmol) va 1-metylpiperazin (1051, 0,95mmol) duge bd sung vao hén hop, va hdn
hop dugc khudy & nhiét do 60°C trong thi gian 4 gid. HOn hop phan tmg dugc lim lanh xudng
nhiét d6 trong phong, duoc pha lodng bing etyl axetat (25ml), 14n luot duoc rira bing nudc
(25ml) va nude mudi bao hoa (25ml), va duge Jam kho trén natri sulfat khan, Chit khéng hoa tan
duoc loc ra, dich loc duge cd dudi diéu kién 4p sudt giam, phén cin tao thanh duge ché bang
phuong phép sc ky cot silicagel cobén (ty 1é metanol/etyl axetat = ttr 0/100 dén 15/85), va dung
dich tao thanh duge ¢d dudi didu kién 4p sudt giam. Phin can duoc két tinh ra khéi etyl
axetat/diisopropyl ete dé thu duoc hop chét néu & tidu d& (162mg, 84%) 13 bdt mau vang,

'HNMR (DMSO-de, 300 MHz) § 1,73 (6H, 5), 2,17 (3H, 5), 2,36 (4H, br s), 2,45 - 2,63 (6H, m),
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6,81 - 6,90 (1H, m), 7,32 - 745 (2H, m), 7,51 - 7,64 (3H, m), 7,70 - 7,77 (1H, m), 7,85 - 7.93
(1H,m), 7,99 (1H, t,J=1,7Hz), 8,14 (1H, d, ] = 8,7 Hz), 10,38 (1H, s).

Vidu39

San xut N-(3-{[2-(axetylamino)-7-nitro-1,3-benzothiazol-6-ylJoxy } phenyl)-3-(1-xyano-1-

metyletyl)benzamit

B4 sung axetyl clorua (394, 0,548mmol) vao dung dich ctia N-{3-[(2-amino-7-nitro-1,3-
benzothiazol-6-yloxylphenyl}-3-(1-xyano-1-metyletyljbenzamit (200mg, 0,42mmol) duoc tao ra
trong vi du 37(ii) trong pyridin (2ml) va hdn hop duoc khudy & nhiét d trong phong trong thoi
gian 2 gid. Hén hop phén tmg dugc c6 dudi diéu kién 4p sut giam, va phan cin duoc tao huyén
pht trong etyl axetat (20ml), 1n luot dugc rira bang dung dich nudce natri hydro cacbonat 5%
(20ml) va nuée mudi bio hda (20ml), va duge 1am kho trén natri sulfat khan. Chét khong hoa tan
dugc loc ra, va dich loc dugc c6 dudi diéu kién 4p sut giam. Phén ciin tao thanh duoc tinh ché
biing phuong phap sic ky cét silicagel (5 16 etyl axetat/n-hexan = tir 50/50 dén 100/0), va dung
dich tao thanh duge cd dudi didu kién 4p suét giam. Phin cin dugc két tinh ra khoi etyl axetat/n-
hexan/diety] ete dé thu dugc hop chét néu & tiéu d& (112mg, 52%) 12 bdt mau vang.

'H-NMR (DMSO-ds, 300 MHz) & 1,73 (6H, s), 2,25 (3H, 5), 6,81 - 6,90 (1H, m), 7,31 - 7,45
(2H, m), 7,52 - 7,61 (3H, m), 7,71 - 7,78 (1H, m), 7,83 - 7,93 (1H, m), 799 (1H, t, T = 1.7 Hz),
8,15 (1H, d,J=8,7Hz), 10,39 (1H, s), 12,61 (1H, s).

Vidu40

San xuét N—(3-{[2—(axety1amino)—7—nitr0—1,3-benzotlﬁazol—6—yl]oxy}phenyl)—2—010-3-(l-xyano—

1-metyletyl)benzamit
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(i) San xuét 2,2, 2-triflo-N-(3-hydroxyphenyl)axetamit

B4 sung anhydrit trifloaxetic (41ml, 295mmol) vao dung dich ctia 3-aminophenol (25g,
229mmol) trong tetrahydrofuran (500ml) va hdn hop dugc khudy & nhiét d6 trong phong trong
thoi gian 6 gidr. Hon hop phén tmg duge pha lodng béng etyl axetat (500mL), 1an luot duoc rira
bang nude (500mlx2), dung dich nudc natri hydro cacbonat 5% (500mlx2) va nude mubi bdo
hoa (500ml), va dugc 1am kho trén natri sulfat khan. Chét khong hoa tan duge lge ra, va dich loc
duoc cb dusi didu kién ap sudt giam. Phin cin dugc két tinh ra khoi etyl axetat/n-hexan dé thu
duge hop chét néu & tiéu d& (45,5g, 97%) 1a bt mau tréng.
'H-NMR (DMSO-ds, 300 MHz) § 6,56 - 6,67 (1H, m), 7,02 - 7,11 (1H, m), 7,13 - 7,25 (2H, m),
9,63 (1H, s), 11,10 (1H, s).
(if) Séan xuat N-[3-(4-amino-2-nitrophenoxy)phenyl] 2,2 2-trifloaxetamit

B sung xesi cacbonat (8,0g, 24,5mmol) vao dung dich cia 2,2 2-triflo-N-(3-
hydroxyphenyl)axetamit (5,0g, 24,4mmol) va 4-flo-3-nitroanilin (3,8g, 24.4mmol) trong N,N-
dimetylformamit (100ml) va hn hop duoc khufy ¢ nhiét d9 120°C trong thoi gian 16 gio. Hon
hqpphénﬁngduocEmakmh>Qfmgnhﬁ¢d©nnngphdy;cm%khﬁmghdiwnduq:bcnxvé
dich loc dugc pha loding bang ety axetat (250ml), 14n luot dugc rira bang nude (250ml) va nude
mudi bio hoa (250mlx2), va dugc lam kho trén natri sulfat khan. Chét khong hoa tan duge loc
ra, va dich loc duge c6 dudi didu kién &p suét giam. Phin cin tao thanh duge tinh ché bang
phuong phép séc ky cbt silicagel (ty 1€ etyl axetat/n-hexan = tir 30/70 dén 70/30), va dung dich
tao thanh duoc b dudi didu Kién 4p suét gidm dé thu duge hop chét néu & tidu dé (3,03g, 36%)

12 bt mau vang,
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"H-NMR (DMSO-dg, 300 MHz) 3 5,75 (2H, 5), 6,77 (1H, d, J=8,1 Hz), 6,93 (1H, d, J=9,0 Hz),
7,02-7,11 (1H, m), 7,20 (2H, brs), 7,35 (1H, t, J=8,1 Hz), 740 - 7,50 (1H, m), 11,24 (1H, s).
(iii) San xudt N-{3-[(2-amino-7-nitro-1,3-benzothiazol-6-yloxyIphenyl}-2,2 2-trifloaxetamit

Kali thioxyanat (4,3g, 44,2mmol) duoc tao huyén phii trong axit axetic (40ml), va hon
hop duoc khudy & nhiét do trong phong trong thoi gian 10 phit. N-{3-(4-amino-2-
nitrophenoxy)phenyl]-2,2,2-trifloaxetamit (3,02g, 8,85mmol) dugc b sung vao dung dich thu
duoc, va hdn hop dugce khudy thém & nhiét do trong phong trong thoi gian 10 phuit. Dung dich
ctia brom (1,98g, 12,4mmol) trong axit axetic (10ml) duoc bd sung tir tir timg giot vao dung dich
thu dugc, va hdn hop duoge khudy & nhiét do trong phong trong thoi gian 16 gio. Chét khong hoa
tan mau vang tao thanh dugc loc ra va dugc ria bang axit axetic. Dich loc va dich rira dugc két
hop va hn hop duoc ¢ dudi didu kién ép suét giam. Phin cin tao thanh duoc tao huyén phi
trong etyl axetat (400ml), va duoc ria bang dung dich nuéc natri hydro cacbonat bio hoa
(400ml). Lép nude duoe chiét bing etyl axetat (200ml), va 16p hitu co két hop dugc rira bing
nude mudi bio hoa (400ml), va duge 1am kho trén natri sulfat khan. Chét khong hoa tan duge
loc ra, va dich loc dugce co dudi diéu kién ép sudt giam. Phén cin duoc tinh ché bang phuong
phap séc ky oot silicagel co bén (ty 18 etyl axetat/n-hexan = tix 40/60 dén 100/0), va dung dich tao
thanh duoc cb dudi didu kién ap suét giam. Phin ciin dug két tinh ra khdi etyl axetat/n-hexan dé
thu duoc hop chét néu & tidu d& (1,29g, 37%) 1a bot mau vang.
'H-NMR (DMSO-dg, 300 MHz) § 6,83 - 6,94 (1H, m), 7,17 - 7,29 (2H, m), 7,39 (1H, t, = 8,1
Hz), 7,45 -7,52 (1H, m), 7,72 (1H, d, = 8,7 Hz), 7,90 (2H, s), 11,24 (1H, brs).
(iv) San xudt N=(3-{[2-(axetylamino)-7-nitro-1,3-benzothiazol-6-ylJoxy} phenyl)-2,2.2-
trifloaxetamit

Bb sung pyridin (2,4ml, 30mmol) va axetyl clorua (340, 4,8mmol) vao dung dich clia

N-{3-[(2-amino-7-nitro-1,3-benzothiazol-6-yl)oxylphenyl}-2,2,2-trifloaxetamit (1.2g, 3,0mmol)
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trong tetrahydrofuran (20ml) va hdn hop dugc khudy & nhiét d trong phong trong thoi gian 8
gﬁx}FilhqpphéaﬁngdUQcpbakﬁmgtﬁnge@damﬁmXZOmnD;BnhKﬁdnpcr&abémgnuéc
(100ml), dung dich nuéc natri hydro cacbonat 5% (100ml) va nude mudi bio hoa (100ml), va
dUQckhnldﬁiuénna&imﬂﬁnldmmuClﬁ&khﬁnglﬁmiandMocky:ngvéxﬁdhlochoccéchKﬁ
didu kién 4p suét giam. Phan ciin tao thanh dugc tinh ché bing phuong phap sic ky ot silicagel
co bén (ty 18 etyl axetatin-hexan = tix 50/50 dén 100/0), va dung dich tao thanh duoc ¢ dudi dieu
k@népgw%gﬁhndéﬂmldugchqpdm&néléﬁ@udéléb@tnﬁu\éng;ngchﬁrﬁydﬂocg&
dunguucﬁépchophélﬁngﬁépﬂmokhéngc&nﬁnhchéﬂﬁin
"H-NMR (DMSO0-dg, 300 MHZ) § 2,26 (3H, s), 6,92 - 6,98 (1H, m), 7,30 - 7,49 (3H, m), 7,50 -
7,64 (1H, m), 8,16 (1H, d, J=8,7Hz), 11,32 (1H, brs), 12,62 (1H, brs).
(v) Sén xuét N-{6-(3-aminophenoxy)-7-nitro-1,3-benzothiazol-2-ylJaxetamit
N-(3-{[2-(axetylamino)-7-nitro-1 3-benzothiazol-6-yl]oxy }phenyl)-2,2,2-trifloaxetamit
(luong hop thite: 3,0mmol) dugc tao ra trong vi du 40(iv) dugce hoa tan trong dung m6i hén hop
coa tetrahydrofiran (13,5ml)/metanol (4,5ml), dung dich nudc natri hydroxit 2N (4,5ml,
9ihnnuﬂ)duqcbésungvﬁodb,véhénhgpduockhuéyGrﬁﬁ%d@hongphbngnnngﬂﬁﬁgﬁm
16 gid. Hén hop phan tmg dugc pha lodng béng etyl axetat (100ml), va duge ria bang nude
(100ml). Lép nude duoc chiét bing etyl axetat (100mi). Lép hitu co két hop duge rira bang
nu6e mudi bio hoa (100ml), va dugce 1am kho trén natri sulfat khan. Chét khong hoa tan duge
loc ra, v dich loc duge ¢d dudi didu kién 4p suét giam. Phin cin tao thanh dugc tinh ché bang
phuong phap séc ky cot silicagel (ty 1€ etyl axetat/n-hexan = tir 50/50 dén 100/0), va dung dich
tao thanh dugc ¢b dudi didu kién p suéit gidm dé thu duge hop chét néu & tidu de (0,46g, 45%
(hiéu sudt ctia 2 budc)) dudi dang bot mau nu nhat.
'HNMR (DMSO-ds, 300 MHz) & 2,25 (3H, ), 5.28 (2H, 5), 6,14 - 6,24 (2H, m), 6,33 - 6,41

(1H, m), 7,02 (15, t, =79 Hz), 7,26 (1H, d, J= 8,9 Hz), 8,10 (1H, d, ]=89 Hz), 12,56 (1H, 5).
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(vi) San xudt N-(3-{[2-(axetylamino)-7-nitro-1,3-benzothiazol-6-ylJoxy }phenyl)-2-clo-3-(1-
xyano-1-metyletyl)benzamit

B4 sung oxalyl clorua (1724, 2,00mmol) va N,N-dimetylformamit (10ul) vao dung dich
clia axit 2-clo-3-(1-xyano-1-metyletyl)benzoic (360mg, 1,60mmol) trong tetrahydrofuran (2ml)
vahdn hop dugc khudy & nhiét d6 trong phong trong thdi gian 1 gi¢. Hon hop phéan tmg duogc ¢d
chﬁﬁd@ukﬁnépsw%gﬁmyvéph%ujnduochbawmUDng}{deﬂndyhxdanﬁu2§nﬂ)NHﬁ-
(3-aminophenoxy)-7-nitro-1,3-benzothiazol-2-ylJaxetamit (460mg, 1,34mmol) dugc bd sung
vao dung dich, va hon hop dugc khudy & nhiét d6 trong phong trong thdi gian 12 gio. Hoén hop
phélﬁngduocphakﬁmgtﬁngegdm&mn(ﬂhnb,ﬁnhmnduocnkﬂfmgdmngdkhmmwcnmh
hydro cacbonat 5% (50ml) vanuée mudi bdo hoa (50ml), va dugc 1am kho trén natri sulfat khan.
Chét khéng hoa tan dugc loc ra, va dich loc duge ¢d dudi diéu kién 4p suét giam. Phén cin tao
thanh 1An Tuot dugc tinh ché bang phuong phap séc ky oot silicagel (ty 1€ etyl axetat/n-hexan = tir
50/50 dén 100/0), va séc ky cdt silicagel co ban (ty 16 etyl axetat/n-hexan = tix 70/30 dén 100/0),
va dung dich tao thanh dugc cd dusi diéu kién &p sudt giam. Phan can dugc két tinh ra khoi 2-
butanon/n-hexan d8 thu duoc hop cht néu & tiéu dé (300mg, 41%) 1a bot mau tréng.
'H-NMR (DMSO-dg, 300 MHz) & 1,83 (6H, s), 2,25 (3H, s), 6,83 (1H, dd, J=7.5,2,4 Hz), 7,32
- 742 (2H, m), 747 (1H, t,J = 2,1 Hz), 7,48 - 7,61 (3H, m), 7,65 (1H, dd, J = 7.5, 1,8 Hz), 8,14
(1H,d,J=8,7Hz), 10,67 (1H, s), 12,61 (1H, s).
Vidu4l
San xuét N-(5-{[2-(axetylamino)-7-nitro-1,3-benzothiazol-6-ylJoxy }-2-flophenyl)-2-clo-3(1-

xyano-1-metyletyl)benzamit
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(i) San xuét 2-clo-3-(1-xyano-1-metyletyl}-N-(2-flo-5-hydroxyphenyl)benzamit

Axit 2-clo-3-(1-xyano-1-metyletyl)benzoic (3,0g, 134mmol) dugc hoa tan trong
tetrahydrofuran (67ml), va oxalyl clorua (1,35ml, 15,8mmol) va N,N-dimetylformamit (20p1)
duoc bd sung vao d6. Hon hop phan tmg dugce khudy & nhiét do trong phong trong thoi gian 1
gi®, va dung mdi dugc cho bay hoi dudi didu kién 4p suft giam dé thu dugce 2-clo-3-(1-xyano-1-
metyletyl)benzoyl clorua. B4 sung huyén phtl ctia natri hydro cacbonat (3,22g, 38,3mmol) trong
nude (40ml) vao dung dich clia 3-amino-4-flophenol (1,62g, 12,8mmol) trong tetrahydrofuran
(20ml) va hdn hop duge khudy manh & nhiét d9 trong phong. B4 sung timg giot dung dich ctia
2-clo-3-(1-xyano-1-metyletyl)benzoyl clorua tao ra & trén trong tetrahydrofiran (20ml) & nhiét
d6 0°C vao hdn hop niy va hdn hop duge khudy & nhiét do trong phong trong thoi gian 2 gid.
B4 sung etyl axetat (100ml) vao hon hop phén tmg va 16p nudc duoc tich riéng. Lop hitu co
duoe rira bing nue mudi bio hoa (150ml), va duge 1am kho trén natri sulfat khan. Chét khong
hoa tan dugc loc ra, va dich loc dugc tinh ché bing phuong phap séc ky cdt silicagel co ban (dich
ria giai: etyl axetat). Dung dich tao thanh duoc c6 dudi diéu kién ap sudt giam, va phén can tao
thanh duoc két tinh ra khéi etyl axetat/n-hexan dé thu duoc hop chét néu & tiéu @& (4,13g, 97%)
14 bot mau tréng,
'H-NMR (DMSO-dg, 300 MHz) § 1,84 (6H, s), 6,52 - 6,64 (1H, m), 7,06 (1H, dd, J=10.5,9,0
Hz), 738 (1H, dd, J=6,6, 3,0 Hz), 7,46 - 7,59 (2H, m), 7,65 (1H, dd, ] = 7.5, 2,2 Hz), 9,46 (1H,
s), 10,33 (1H, s).
(ii) San xudt N-[5-(4-amino-2-nitrophenoxy)-2-flophenyl]-2-clo-3(1-xyano-1-

metyletyl)benzamit
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Bb sung xesi cacbonat (2,94g, 9,02mmol) vao dung dich cta 2-clo-3+(1-xyano-1-
metyletyl)-N-(2-flo-5-hydroxyphenyl)benzamit (2,0g, 6,01mmol) va 4-flo-3-nitroanilin (940mg,
6,02mmol) trong N)N-dimetylformamit (12ml) va hon hop duoc khudy & nhiét d§ 80°C trong
thoi gian 16 gio. Hn hop phén tng duoc am lanh xubng nhiét d6 trong phong, chét khong hoa
tan duoge loc ra va dugc rira bing etyl axetat. Dich loc va dich rira dugc két hop va hén hop duoc
cb dudi didu kién 4p suit giam. Phin ciin tao thanh duoc pha losing bang etyl axetat (120ml), va
dugc rira bang dung dich nuéc natri hydro cacbonat béo hoa (120ml). Lép nudce duge chiét bang
etyl axetat (120ml). Lép hitu co két hop duoc rira bang nuéc mubi béo hoa (120mlx2), va duge
1am kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duge ¢d dudi diéu
kién &p suét giam. Phan czn tao thanh dugc tinh ché bang phuong phép séc ky cot silicagel co
bén (tf 16 etyl axetat/n-hexan = tix 20/80 dén 100/0), va dung dich tao thanh dugc c6 dudi diéu
kién 4p suét giam d& thu duoc hop chét néu &rtidu d& (1,66g, 59%) 1a bot mau vang.

"H-NMR (DMSO-ds, 300 MHz) & 1,84 (6H, s), 5,71 (2H, ), 6,72 (1H, dt, ] = 9,0, 3,6 Hz), 6,92
(1H,dd,J=9,0,2,7Hz), 7,01 - 7,11 (1H, m), 7,19 (1H, d, ] =2,7 Hz), 7,21 - 7,32 (1H, m), 7,44 -
7,60 3H, m), 7,65 (1H, dd,J =78, 1,8 Hz), 10,51 (1H, s).

(i) San xult N-{5-[(2-amino-7-nitro-1,3-benzothiazol-6-yl)oxy]-2-flophenyl}-2-clo-3-(1-
xyano-1-metyletyl)benzamit

Kali thioxyanat (1,63g, 16,8mmol) dugc tao huyén phil trong axit axetic (40ml), va
huyén phit duoc khudy & nhiét d trong phong trong thoi gian 10 phit. N-[5-(4-amino-2-
nitrophenoxy)-2-flophenyl]-2-clo-3-(1-xyano-1-metyletyl)benzamit (1,57g, 3,36mmol) dugc bd
sung vao dung dich thu duroc, va hdn hop duoc khudy thém & nhiét d6 trong phong trong thoi
gian 10 phut. Dung dich ctia brom (966mg, 6,05mmol) trong axit axetic (10ml) dugc bd sung tir
tir timg giot vao dung dich thu duogc, va hén hop duge khudy & nhiét d6 trong phong trong thoi

gian 2 gi®. Dung dich ctia brom (400mg, 2,50mmol) trong axit axetic (Sml) duoc bd sung vio
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d6, va hdn hop dugc khudy thém & nhiét o trong phong trong thoi gian 6 gid. Chat khong hoa
tan mau vang tao thanh dugc loc ra va duge ria bang axit axetic. Dich loc va dich rira duoc két
hop va hdn hop duogc cd dudi didu kién 4p suét giam. Phén cin tao thanh dugc tao huyén ph
trong etyl axetat (400ml)/tetrahydrofuran (200ml), 14n luot dugc rira bang dung dich nudc natri
hydro cacbonat b&o hoa (500ml) va nudc mudi bio hoa (500ml), va duge lam khd trén natri
mﬂﬁukh@n.C&ﬁﬁkhﬁnglﬁmimndupclgcra,védkblgcdnoccﬁchﬁﬁdﬁmldénépsuétgﬁhn.
Phén ciin duoe tinh ché bang phuong phap séc ky ct silicagel co ban (dich rira giéi: etyl axetat),
Védung(ﬁdlmwthmﬂlduoccéchﬁﬁdﬁmldénépswﬁggén.Ph%lcaldUQcﬁnhchélﬁng
phuong phép séc ky cbt silicagel (ty 16 etyl axetat/n-hexan = tir 50/50 dén 100/0), va dung dich
" tao thanh duge b dudi didu kién p sudt giam dé thu duge hop chét néu &rtiéu dé (458mg, 26%)
12 bt mau vang.
'H-NMR (DMSO-d, 300 MHz) & 1,84 (6H, s), 6,79 - 6,89 (1H, m), 7,19 (1H, d, J = 8,7 Hz),
726-735(1H, m), 745 - 7,61 (2H, m), 7,62 - 7,74 (3H, m), 7,87 (2H, ), 10,56 (1H, s).
(iv) San xudt N-(5-{[2-(axetylamino)-7-nitro-1,3-benzothiazol-6-ylJoxy }-2-flophenyl)-2-clo-3-
(1-xyano-1-metyletyl)benzamit

Bé sung axetyl clorua (41pl, 0,57mmol) vao dung dich clia N-{5-[(2-amino-7-nitro-1,3-
benzothiazol-6-yl)oxy]-2-flophenyl}-2-clo-3-(1-xyano-1-metyletyl)benzamit (199mg,
Oﬁ8nnnoDangpwiﬁnChanéh&nhqpduockmﬁw6nﬂﬂﬁd@hnngpmﬁ@xmmgﬂﬁﬁgmn2
iy, Hn hop phan tmg dugc c6 dudi didu kién 4p sult giam, phéan cin duge pha lodng béng etyl
axetat (50ml), an Iuot dugc rira bang dung dich nudc natri hydro cacbonat 5% (50ml) va nude
mudi béo hoa (50ml), va duoc 1am kho trén natri sulfat khan. Chét khéng hoa tan dugc loc ra, va
dich loc duoc ¢6 dudi didu kién 4p suét giam. Phin cin tao thanh duge tinh ché bing phuong
phép sic ky oot silicagel co bén (ty 18 etyl axetat/n-hexan = tl 60/40 dén 100/0), va dung dich tao

thanh duoc ¢6 dudi didu kién &p sult giam dé thu duoc hop chét néu & tiéu dé (125mg, 58%) 1
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bt mau tring.
'H-NMR (DMSO-ds, 300 MHz) & 1,84 (6H, s), 2,25 (3H, s), 6,93 - 7,00 (1H, m), 7,28 - 743
(2H, m), 7,44 - 7,61 (2H, m), 7,65 (1H, dd, J=7.7, 1,7 Hz), 7,75 (1H, dd, ] = 6,3, 3,0 Hz), 8,13
(1H,d,J=8,7Hz), 10,61 (1H, s), 12,60 (1H, brs).
Vidu42
San xult 2-clo-3-(1-xyano-1-metyletyl)}-N-[5-({2-[(xyclopropylcarbonyl)amino]-7-nitro-1,3-

benzothiazol-6-y1}oxy)-2-flophenyl]benzamit

N (f?é \N/%QL [ '/'ﬁ\‘[/? 0 ? HiC, CHy
[:;};- ............ ‘< \’s ---- S O/’ i“‘\\;‘b . \N ,/H‘\ PN ,/\*\\?s\&
0 N r \H ] "N
o NG i

B sung pyridin (160pl, 2,0mmol) va xyclopropancarbonyl clorua (39ul, 0,428mmol)
vao dung dich ctia N-{5-[(2-amino-7-nitro-1,3-benzothiazol-6-yljoxy]-2-flophenyl}-2-clo-3~(1-
xyano-1-metyletyl)benzamit (150mg, 0,285mmol) duoc tao ra trong vi du 41(iii) trong
tetrahydrofuran (8ml) v hdn hop dugc khudy & nhiét do trong phong trong thoi gian 1 gio.
Pyridin (160pl, 2,0mmol) va xyclopropancarbonyl clorua (10pl, 0,11mmol) dugc bd sung vio
d6, va hdn hop duge khudy & nhiét do trong phong trong thoi gian 6 gio. Hon hop phéan tmg
dugc pha lodng bang etyl axetat (50ml), 1an luot duge rira bang dung dich nudc natri hydro
cacbonat 5% (50ml) va nudc mudi bdo hoa (50ml), va duoc lam kho trén natri sulfat khan. Chét
khong hoa tan duge loc ra, va dich loc duogc b dudi diéu kién dp sudt giam. Phén cin tao thanh
dugc tinh ché bang phuong phép séc ky cdt silicagel co ban (ty 1€ etyl axetat/n-hexan = tir 60/40
dén 100/0), va dung dich tao thanh dugc c6 dudi diéu kién 4p sut giam. Phén can dugc két tinh
rakhoi etyl axetat/dietyl ete d8 thu duoc hop chét néu & tiéu d& (54mg, 32%) 12 bdt mau vang,
"HNMR (DMSO-ds, 300 MHZ) § 0,96 - 1,05 (4H, m), 1,84 (6H, s), 1,99 - 2,08 (1H, m), 6,90 -

7,04 (1H, m), 7,30 - 7,41 (2H, m), 747 - 7,59 (2H, m), 7,65 (1H, dd, ] =76, 1,8 Hz), 7,75 (1H,
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dd,1=62,3,0 Hz), 8,14 (1H, d, J=89 Hz), 10,61 (1H, 5), 12,90 (1H, 5).
Vidyu4d3

San xudt N-[3-({7-amino-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-y1} oxy)phenyl]-

3-(1-xyano-1-metyletyl)benzamit
///‘\ ™~ e
w0
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B4 sung paladi 10%-cacbon (250mg) vao dung dich clia 3+(1-xyano-1-metyletyl)}-N-[3-
({2-[(xyclopropylcarbonyl)amino}-7-nitro-1,3-benzothiazol-6-yl }oxy)phenyllbenzamit  (2,5g,
4,62mmol) dugc tao ra trong vi dy 37(iii) trong 1-metylpyrolidin-2-on (20ml)/metanol (50ml) va
hén hop duoc khudy & nhiét d¢ trong phong trong thoi gian 24 gio dudi diu kién 4p suét hydro
(3atm). Chét khéng hoa tan dugc loc ra, va dich loc duoc 6 dudi diu kién 4p suét giam. Phén
can tao thanh duoc pha lodng béng etyl axetat (200ml), 1an Tuot dugc rira bang nude (200ml),
dung dich nuée natri hydro cacbonat 5% (200ml) va nudce mudi bdo hoa (200ml), va duge lam
kho trén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc dugc cd dudi diéu kién ap
suét giam. Phin ciin tao thanh duge tinh ché bang phuong phap séc ky cdt silicagel co ban (ty 16
etyl axetat/n-hexan = tir 30/70 dén 100/0), va dung dich tao thanh dugc 0d dudi diéu kién 4p suat
giam dé thu duoc hop chét néu & tiéu d& (870mg, 37%) la bot mau vang nhat.

'H-NMR (DMSO-dg, 300 MHz) § 0,84 - 1,03 (4H, m), 1,73 (6H, s), 1,88 - 2,04 (1H, m), 5,28
(2H, brs), 6,72 (1H, dd, J = 8,1, 2,8 Hz), 6,93 - 7,09 (2H, m), 7,30 (1H, t, = 8,1 Hz), 7,36 (1H, 1,
J=2,1 Hz), 7,46 - 7,53 (1H, m), 7,53 - 7,60 (1H, m), 7,67 - 7,78 (1H, m), 7,88 (1H, d, J=7.8
Hz), 7,97 (1H,t,J=1,8 Hz), 10,30 (1H, 5), 12,51 (1H, brs).

Vidu44

San xuft N-[3-({7-clo-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-yl}oxy)phenyl]-3-
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(l-xyano—l-metyletyl)benzamit
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BS sung isoamyl nitrit (157, 1,173mmol) vio huyén ph ciia N-{3-({7-amino-2-
[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-y1}oxy)phenyl]-3-(1-xyano-1-
metyletyl)benzamit (200mg, 0,391mmol) dugc tao ra trong vi du 43, ddng (I) clorua (77mg,
0,782mmol) va ddng (II) clorua (157mg, 1,173mmol) trong axetonitril (10ml) va hén hop duoc
khudy & nhiét d6 trong phong trong thdi gian 14 gio. Hbn hop phéan tmg dugc pha long bang
etyl axetat (50ml), 1an luot dugc ria bang dung dich nudc natri hydro cacbonat 5% (S0mlx2),
nude (50ml) va nude mudi bio hoa (50ml), va duge 1am kho trén natri sulfat khan. Chét khong
hoa tan dugc loc ra, va dich loc duge ¢d dudi diéu kién ap suét giam. Phén cin tao thanh dugce
tinh ché bang phuong phap séc ky cot silicagel co ban (ty 16 etyl axetat/n-hexan = tir 30/70 dén
100/0), va dung dich tao thanh duoc ¢ dudi diéu kién ap sut giam. Phén ciin duge ket tinh ra
khoi etyl axetat/diisopropyl ete d thu duoc hop chat néu & tiéu dé (64mg, 31%) la bdt mau tring,
'H-NMR (DMSO-dg, 300 MHz) § 091 - 1,02 (4H, m), 1,73 (6H, s), 1,95 - 2,08 (1H, m), 6,71 -
6,82 (1H, m), 7,31 (1H, d, =89 Hz), 7.36 (1H, t, ] = 82 Hz), 7,42 (1H, t, J = 2,1 Hz), 7,52 -
7,63 (2H, m), 7,69 - 7,80 (2H, m), 7,84 - 7,92 (1H, m), 7,98 (1H, t, J = 1,7 Hz), 10,34 (1H, s),
12,87 (1H, brs).

Vidu45
Séan xut 3-(1-xyano-l-metyletyl)—N—[3-({2—[(xyclopropylcarbonyl)amino]-7-(dimety1amino)—

1,3-benzothiazol-6-y1}oxy)phenyl]benzamit
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Bb sung para-formaldehyt (36mg, 1,19mmol) va natri xyanobohydrua (45mg,
0644mmol) vao dung dich ctia N-[3«({7-amino-2- [(xyclopropylcarbonyl)amino]-1,3-
benzothiazol-6-y1}oxy)phenyl]-3-(1-xyano-1-metyletyhbenzamit (100mg, 0,195mmol) dugc
tao ra trong vi du 43 trong axit axetic (2ml) va hén hop duoc khudy & nhiét do trong phong trong
thoi gian 12 gi&. Hn hop phan tmg duge pha lodng bing etyl axetat (10ml), lan luot duoc ria
bang dung dich nude natri hydro cacbonat béo hoa (10ml) va nude mudi bdo hoa (10ml), va
duoc 1am khé trén natri sulfat khan. Chét khong hoa tan dugc loc ra, va dich loe duge c0 dudi
diéu kién 4p suét giam. Phén cin tao thanh dugc tinh ché bang phuong phép séc ky cot silicagel
cobén (t 16 etyl axetat/n-hexan =tir 20/80 dén 80/20), va dung dich tao thanh duoc c0 dudi didu
kién 4p sut giam. Phén ciin dugc két tinh ra khéi etyl axetat/n-hexan d thu dugce hop chdtnéu &
tiéu d& (72mg, 68%) 13 bot mau tréng.

'H-NMR (DMSO-ds, 300 MHz) & 0,88 - 1,04 (4H, m), 1,73 (6H, s), 1,90 - 2,06 (1H, m), 2,81
(6H, s), 6,71 (1H, dd, J=82, 1,6 Hz), 7,06 (1H, d, J=8,7 Hz), 7,32 (1H,t, =82 Hz), 740 (1H,
t, 7=2,1 Hz), 744 - 7,53 (2H, m), 7,56 (1H, t, 1= 7,8 Hz), 7.68 - 7,77 (1H, m), 7,88 (1H,d, J=
7,7Hz),7.97 (1H,,J=1,7Hz), 10,31 (1H, ), 12,60 (1H, br s).

Vidu46

San xuAt metyl 6-[3-({[3-(1-xyano-1-metyletyl)phenyljcarbonyl} amino)phenoxy]-2-

[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-7 -carboxylat
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@) Séan xudt metyl 2—[3-({[3-(1-xyano—l-metyletyl)phenyl]carbonyl}amino)phenoxy]—S-
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nitrobenzoat

B4 sung kali cacbonat (3,68g, 26,7mmol) vao dung dich ctia 3-(1-xyano-1-metyletyl)}-N-
(3-hydroxyphenyl)benzamit (5,0g, 17,8mmol) dugc tao ra trong vi du 1(i) va metyl 2-flo-5-
nitrobenzoat (3,55, 17,8mmol) trong N;N-dimetylformamit (50ml) va hdn hop dugc khudy &
nhiét do trong phong trong thoi gian 16 gio. Chét khong hoa tan duoc loc ra va dugc ria bang
etyl axetat (200ml). Dich loc va dich rita dugc két hop va lan lugt duge rira bing dung dich nude
natri hydro cacbonat 5% (200ml) va nudc mubi bdo hoa (200ml), va duoc lam khd trén natri
sulfat khan. Chét khong hoa tan dugc loc ta, va dich loc duge ¢ dudi diéu kién ap St giam.
Phén ciin tao thanh dugc tinh ché bang phuong phép séc ky cot silicagel co ban (dich rira giai:
etyl axetat), va dung dich tao thanh dugc c6 dudi diéu kién 4p suét giam dé thu dugc hop chat
néu & tidu dé (8,45g, 98%) 14 bot mau tréng,
"H.NMR (DMSO-dg, 300 MHz) § 1,75 (6H, s), 3,88 (3H, 5), 6,90 - 6,99 (1H, m), 7,14 (1H, d, J
=93 Hz), 7,43 - 7,53 (1H, m), 7,55 - 7,64 (1H, m), 7,64 - 7,71 (2H, m), 7,72 - 7,81 (1H, m), 7,88
-7,95 (1H, m), 8,02 (1H, t, J = 1,7 Hz), 8,41 (1H, dd, = 9,3, 3,0 Hz), 8,64 (1H, d, J = 3,0 Hz),
10,49 (1H, s).
(i) San xudt metyl 5-amino-2-[3{[3{1-xyano-1-metyletyl)phenyl]carbortyl}amino)phenoxybenzoat

B sung paladi 10%-cacbon (400mg) vao dung dich clia metyl 2-[3-({[3«(1-xyano-1-
metyletyl)phenyl]carbonyl}amino)phenoxy]-5-nitrobenzoat  (4,00g, 8,70mmol) trong 1-
metylpyrolidin-2-on (20ml)/metanol (40ml)/tetrahydrofuran (10ml) va hdn hop duoc khudy &
nhiét d6 trong phong trong thdi gian 14 gits dudi didu kién ép suét hydro (1atm). Chat khong hoa
tan duoc loc ra, va dich loc duge ¢6 dudi diéu kién ap suét giam. Phén cin tao thanh duge pha
lofing bing etyl axetat (200ml), 14n luot duge rira bing nude (100mlx2) va nude mudi bdo hoa
(100mlx2), va duoc 1am kho trén natri sulfat khan. Chét khéng hoa tan dugc loc ra, va dich loc

duge b dudi didu kién 4p sudt giam. Phan cin tao thanh dug tinh ché bing phuong phép sac ky
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cdt silicagel co ban (dich rira gjai: etyl axetat), va dung dich tao thanh duge ¢6 dudi diéu kién ap
suét giam dé thu dugc hop chit néu & tidu d& (3,42g, 92%) 12 diu mau vang nhat.
"H-NMR (DMSO-dg, 300 MHz) & 1,74 (6H, s), 2,69 (3H, s), 5,33 (2H, 5), 6,44 - 6,63 (1H, m),
6,71 - 6,96 (2H, m), 7,07 (1H, d, J=2,6 Hz), 7,19 - 7,32 (2H, m), 7,39 - 7,44 (1H, m), 7,57 (1H,
t, J=7,7Hz), 7,68 - 7,80 (1H, m), 7,83 - 7,94 (1H, m), 7,98 (1H, t, ] = 1,7 Hz), 10,28 (1H, s).
(iii) San xuét metyl 2-amino-6-[3-({[3-(1-xyano-1-metyletylphenyl]carbonyl}amino)phenoxy]-1,3-
benzothiazol-7-carboxylat

Kali thioxyanat (1,02g, 10,5mmol) duoc tao huyén pht1 trong axit axetic (10ml), va hdn

hop duoc khudy & nhiét d9 trong phong trong thoi gian 10 phitt. Dung dich ctia metyl 5-amino-
2-[3-({[3-(1-xyano-1-metyletyl)phenyl]carbonyl }amino)phenoxyJbenzoat (1,13g, 2,62mmol)
trong axit axetic (10ml) duoc bd sung vao dung dich thu dugc, va hdn hop duoc khudy thém &
nhiét do trong phong trong thdi gian 10 phut. Dung dich ciia brom (460mg, 2,88mmol) trong
axit axetic (5ml) dugc bd sung tir tir timg giot vao dung dich thu dugc, va hdn hop duoc khudy &

nhiét do trong phong trong thd gian 3 gio. Chét khong hoa tan mau vang tao thanh dugc loc ra va
duoe rita bing axit axetic. Dich loc va dich rira dugc két hop va hdn hop duge cd dudi diéu kign
4p suéit giam. Phan cin tao thanh dugc tao huyén phtl trong etyl axetat (200ml), 1an luot duoc ria

bang dung dich nudc natri hydro cacbonat b3o hoa (100ml) va nude mudi bdo hoa (100mlIx2),
va duoc lam khé trén natri sulfat khan. Chét khéng hoa tan dugc loc ra, va dich loc dugc cd dudi
diéu kién 4p sut giam. Phan cin dugc tinh ché bang phuong phap séc ky cot silicagel co ban (ty
1€ etyl axetat/n-hexan = tir 40/60 dén 100/0), va dung dich tao thanh dugc c¢d dudi diéu kién ap

suét giam d thu dugc hop chét néu ¢ tiéu & (1,15g, 90%) 12 bt mau tréng.
"H-NMR (DMSO-dg, 300 MHz) § 1,73 (6H, 5), 3,74 (3H, s), 6,65 - 6,73 (1H, m), 7,06 (1H, d, J
=8,7Hz),7.25 - 7,38 (2H, m), 7.44 - 7,63 (5H, m), 7,67 - 7,77 (1H, m), 7,82 - 7,91 (1H, m), 797

(16, t,J=1,7 Hz), 10,29 (1H, ).
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(iv) San xuét metyl 6-[3-({[3-(1-xyano-1-metyletylphenyljcarbonyl}amino)phenoxy]-2-
[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-7-carboxylat

Bb sung xyclopropancarbonyl clorua (371pl, 4,1mmol) vao dung dich clia metyl 2-
amino-6-[3-({[3-(1-xyano-1-metyletyl)phenyl]carbonyl}amino)phenoxy]-1,3-benzothiazol-7-
carboxylat (0,92g, 1,88mmol) trong pyridin (Sml) va hdn hop duge khudy & nhiét do trong
phong trong thdi gian 2 gidr. Hon hop phan (g duoc ¢d dudi diéu kién p suat giam. Phén cin
tao thanh dugc pha lodng bing etyl axetat (100ml), 1an luot dugc rira bing nudc (100ml) va
nuéc mudi béo hoa (100ml), va duge lam kho trén natri sulfat khan. Chét khong hoa tan dugc
loc ra, va dich loc duge cd dudi didu kién 4p sut giam. Phin cn tao thanh duoc tao huyén phu
rong metanol (10ml), natri cacbonat (250mg) dugc bd sung vao d6, va hon hop duge khudy &
nhiét d trong phong trong thoi gian 4 gio. Hbn hop phén {mg dugc pha lodng bang ety axetat
(100ml), 1an ot duge ria bang nude (100ml) va nude mudi bdo hoa (100ml), va duge lam kho
rén natri sulfat khan. Chét khong hoa tan duoc loc ra, va dich loc duge ¢ dudi diéu kién 4p suét
giam. Phén cin tao thanh 14n Tuot dugc tinh ché bing phuong phap séc ky oot silicagel co ban (ty
1¢ etyl axetat/n-hexan = tir 40/60 dén 100/0) va phuong phép séc ky cot silicagel (ty 16 etyl
axetat/n-hexan = tir 40/60 dén 60/40), va dung dich tao thanh dugc ¢ dudi didu kién 4p suét
giam. Phén can duoc két tinh ra khoi etyl axetat/n-hexan dé thu duoc hop chét néu & tiéu dé
(706mg, 68%) 14 bdt mau vang nhat.
"HNMR (DMSO-ds, 300 MHzZ) 5 0,98 (4H, d, J = 4,2 Hz), 1,73 (6H, s), 1,96 - 2,08 (1H, m),
3,81 3H, ), 6,72 - 6,79 (1H, m), 7,25 (H—I, d, J=8,7Hz), 7,31 - 742 (2H, m), 749 - 7,63 (2H,
m), 7,69 - 7,77 (1H, m), 7,88 (1H, dt, J =7.7, 1,3 Hz), 7.97 (1H, t, = 1,7 Hz), 801 (1H, d, T =
8,7Hz), 10,31 (1H, s), 12,69 (1H, brs).
Vidu47

San xuat Axit 6-[3-({[3-(1-xyano-1-metyletyl)phenyl]carbonyl} amino)phenoxy]-2-
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[(xyclopropylcarbonyl)amino]-1 3-benzothiazol—7—carboxylic
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Metyl 6-[3-({[3-(1-xyano-1-metyletyl)phenyl]carbonyl }amino)phenoxy]-2-
[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-7-carboxylat (570mg, 1,02mmol) dugc tao ra
trong vi du 46(iv) dugc hoa tan trong dung mdi hén hop cua tetrahydrofuran (6ml)/metanol
(ml)nude (2ml), lithi hydroxit monohydrat (150mg, 3,66mmol) dugc bd sung vao dé, va hdn
hop dugc khudy & nhiét d6 trong phong trong thdi gian 12 gid. Hbn hop phén tmg duge trung
hoa bang axit clohydric 1N, dugc pha lodng bang etyl axetat (100ml)/tetrahydrofuran (100ml) va
duoe rira bing nuée (100ml). Lép hitu co duge ¢6 dudi didu kién ap sut giam. Phén cin tao
thanh duoc tinh ché bing phuong phap sic ky cdt silicagel (ty 16 metanol/etyl axetat = tir 0/100
dén 10/90), va dung dich tao thanh duge o6 dudi didu kién 4p suat giam. Phén cin duogc két tinh
rakhoi etyl axetat/n-hexan dé thu duoc hop chit néu &rtiéu d& (300mg, 54%) 12 bot mau tréng.
"H-NMR (DMSO-ds, 300 MHz) § 0,90 - 1,01 (4H, m), 1,72 (6H, s), 1,94 - 2,09 (1H, m), 6,70
(1H, dd, 1=8,0,2,0 Hz), 7,21 (1H, d,J=8,7Hz), 7,27 - 7,36 (2H, m), 747 - 7.61 (2H, m), 7.68 -
777 (14, m), 7,87 (1H, d, = 7,7 Hz), 7.92 - 7.99 (2H, m), 10,30 (1H, s), 12,61 (1H, s), 13,55
(1H, brs).
Vidu48
San xuét 3-(1—xyan0—1-metyletyl)—N—[3-({2—[(xyclopropylcarbonyl)amino]-7-(hydroxymety1)—

1,3-benzothiazol-6-y1} oxy)phenyl]benzamit

TGS

Bb sung trietylamin (101pd, 0,738mmol) va isobutyl cloroformat (964, 0,738mmol) &
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phi¢ dd0 4°C  vao dung dich cta metyl 63-({[3 -(1-xyano-1-
metyletyl)phenyl]carbonyl} amino)phenoxy]-2-{(xyclopropylcarbonyl)amino]-1,3-benzothiazol-
7-carboxylat (200mg, 0,369mmol) dugc tao ra trong vi dy 46(iv) trong tetrahydrofuran (8ml) va
hdn hop duoc khudy & nhiét d6 4°C trong thoi gian 30 phit. Chét khéng hoa tan dugc loc ra, va
dich loc duge co dudi didu kién 4p sudt giam. Phan cin tao thanh dugc hoa tan trong
tetrahydrofuran (2ml), natri bohydrua (42mg, 1,10mmol) va metanol (2ml) duoc bd sung vao
d6, va hon hop duge khudy & nhiét d6 trong phong trong thoi gian 2 gio. Hbn hop phén {mg
duoc o6 dudi didu kién 4p sult giam. Phan cin tao thanh duge pha loang bang etyl axetat (20ml),
IAn Twot duoc rita bing axit clohydric IN (5m), dung dich nude natri hydro cacbonat 5% (10mi)
va nude mudi bio hoa (5ml), va duge 1am kho trén natri sulfat khan. Chét khong hoa tan dugc
loc ra, va dich loc duge ¢ dudi diéu kién &p suit giam. Phén cin tao thanh dugc tinh ché bang
phuong phép séc ky oot silicagel (ty 1€ etyl axetat/n-hexan = tir 20/80 dén 60/40), va dung dich
tao thanh dugc o6 dudi diéu kién 4p suét giam dé thu duoc hop chét néu & tiéu dé (108mg, 55%)
12 bot mau vang nhat.

'HNMR (DMSO-dg, 300 MHz) § 0,90 - 1,00 (4H, m), 1,73 (6H, s), 1,93 - 2,07 (1H, m), 4,74
(2H, d, 1= 5,1 Hz), 5,65 (1H, t, J= 5,3 Hz), 6,66 - 6,77 (1H, m), 7,09 (1H, d, J=8,5 Hz), 7,33
(1H, t,T=82Hz), 7,37 (1H, t,J=22 Hz), 7,51 (1H, dd, 7=83,0,9Hz),7,57 (1H,t,J=7,8 Hz),
765 (1H, d, J=8,7Hz), 7,69 - 7,79 (1H, m), 7,83 - 7,92 (1H, m), 797 (1H, t, = 1,8 Hz), 10,33
(1H, s), 12,51 (1H, br s).

Vidu49

San xuét N-(3-{[2-(axetylamino)-7-xyano-1,3-benzothiazol-6-yljoxy } phenyl)-2-[3-

(triflometyl)phenyl]axetamit
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Hén hop ctia N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-yljaxetamit (141mg,
0436mmol) dugc tao ra trong vi du 12(ii), axit [3-(triflometyl)phenyljaxetic (176mg,
0,872mmol), O-(7-azabenzotriazol-1-yl}-N,N,N’,N’-tetrametyluroni hexaflophosphat (331mg,
0,872mmol) va pyridin (3ml) dugc khudy & nhiét d 85°C trong thoi gian 12 gio. Hon hop phan
ung dugc 1am lanh xubng nhiét do trong phong, dugc pha loang bang etyl axetat (Sml), 1an luot
duoc rira bing dung dich nuéc amoni clorua bdo hoa (5Sml), dung dich nudc natri hydro
cacbonat bdo hoa (Sml) va nudc mudi bio hoa (Sml), va duoc 1am kho trén natri sulfat khan.
Chét khéng hoa tan dugc loc ra, va dich loc dugc c6 dusi diéu kién ap sut giam. Phén cin dugc
tinh ché bing phuong phép sic ky 06t silicagel (ty 1€ etyl axetat/n-hexan = tir 40/60 dén 100/0),
va dung dich tao thanh duge ¢ dudi didu kién &p st giam. Phén can dugo téi két tinh ra khoi
etyl axetat/n-heptan (ty 18 1/1) d8 thu dugc hop chét néu & tidu d& (154mg, 69%) 1a bdt méau
tréng,

"H-NMR (DMSO-dg, 300 MHz) § 2,25 (3H, ), 3,77 (2H, 5), 6,76 - 6,92 (1H, m), 7,15 (1H, d, J
=9,1 Hz), 7,31 - 7,42 (2H, m), 7,43 - 7,49 (1H, m), 7,50 - 7,65 (3H, m), 7,67 (1H, s), 8,03 (1H, d,
J=9,1Hz), 10,38 (1H, s), 12,70 (1H, s).
Vidu 50

San xuét N-{7-xyano-6-[3-({[3(triflometyl)phenyl]axetyl}amino)phenoxy]-1,3-benzothiazol-2-

yl}xyclopropancarboxamit
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Hon hop cla N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-
ylJxyclopropancarboxamit (100mg, 0,285mmol) dugc tao ra trong vi du 3(vi), axit [3-
(triflometyl)phenyllaxetic  (138mg, 0,684mmol), ~O-(7-azabenzotriazol-1-ylFN.N,N"N’-
tetrametyluroni hexaflophosphat (260mg, 0,684mmol) va pyridin (2ml) duogc khudy & nhiét do
85°C trong thdi gian 4 gios. Hon hop phén tmg duge 1m lanh xudng nhiét do trong phong, duge
pha lofing bang etyl axetat (Sml), 1an Iuot dugc rira bing dung dich nudc amoni clorua béo hoa
(5ml), dung dich nuée natri hydro cacbonat béo hoa (Sml) va nude mudi bdo hoa (Sml), va duge
lam kho trén natri sulfat khan. Chét khong hoa tan duge loc ra, va dich loc dugce c6 dudi diéu
kién 4p suét giam. Phin cin duoc tinh ché bing phuong phép séc ky cdt silicagel (ty 1€ etyl
axetat/n-hexan = tir 30/70 dén 100/0), va dung dich tao thanh dugc cd dudi diéu kién 4p sut
giam. Phén cin duoc ti két tinh ra khoi etyl axetat/n-heptan (t 1€ 1/2) & thu dugc hop chét néu
& tieu d& (87mg, 57%) 12 bot mau tréng,

"HNMR (DMSO-dg, 300 MHz) § 0,91 - 1,11 (4H, m), 1,93 - 2,11 (1H, m), 3,77 (2H, 5), 6,79 -
691 (1H, m), 7,15 (1H, d, J=9,0 Hz), 7,31 - 743 (2H, m), 7,43 - 7,48 (1H, m), 7,50 - 7,65 3H,
m), 7,67 (1H, s), 8,02 (1H, d, J=9,0 Hz), 10,38 (1H, 5), 12,99 (1H, 5).

Vidu 51

San xuét N-{7-xyano-6-[3-({[6-(triflometyl)pyridin-3-yl]carbamoyl}amino)phenoxy]-1,3-

benzothiazol-2-yl}xyclopropancarboxamit
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B4 sung N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2- -
ylJxyclopropancarboxamit (200mg, 0,571mmol) dugc tao ra trong vi du 3(vi) va trietylamin
(158, 1,14mmol) & nhiét d6 4°C vao dung dich ctia bis(triclometyl) cacbonat (59,3mg,
0,200mmol) trong tetrahydrofiran (2ml) va hon hop duge khudy & cling nhiét d6 trong thdi gian
30 pht. 6-(triflometyl)pyridin-3-amin (185mg, 1,14mmol) duge bd sung vao hon hop phan
ting, va hdn hop dugc khudly & nhiét do 50°C trong thoi gian 2 gios. Hon hop phan tmg dugc lam
lanh xubng nhiét do trong phong, dugc pha loéng bang etyl axetat (10ml), 1an uot dugc rira bing
dung dich nude natri hydro cacbonat bao hoa (Sml) vanude mudi bio hoa (Sml), va duge lam
khé trén natri sulfat khan. Chit khong hoa tan duoc loc ra, va dich loc dugc cb dudi diéu kién ap
sut giam. Phin cin duoge tinh ché bing phuong phép sac ky cdt silicagel co ban (ty 18
metanol/etyl axetat = ttr 0/100 dén 10/90), va dung dich tao thanh dugc cd dudi diéu kién ap sudt
giam. Phin cin duoc t4i két tinh ra khoi ety] axetatin-heptan (ty 16 1/1) dé thu duoc hop chét néu
S tieu dé (79mg, 26%) 13 bot miu tring,

"HNMR (DMSO-ds, 300 MHz) 5 0,92 - 1,09 (4H, m), 1,95 - 2,10 (1H, m), 6,75 - 6,86 (1H, m),
7,17 (1H, d, ] =9,0 Hz), 7,22 - 7,29 (1H, m), 7,33 - 7,45 (2H, m), 7,81 (1H, d, J = 8,7 Hz), 04
(1H,d,T=9,0 Hz), 8,18 (1H, dd, ] = 86,2,2 Hz), 8,71 (1H, d, ] =2,5 Hz), 9,17 (1H, 5), 9,35 (1H,
s), 13,00 (1H, br s).

Vidu52

San xuét N-{7-xyano-6-3-({[5triflometyl)pyridin-2-yljcarbamoyl}amino)phenoxy}-1,3-

benzothiazol-2-yl}xyclopropancarboxamit
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B4 sung N-[6-(3-aminophenoxy)-7-xyano-1,3-benzothiazol-2-
ylJxyclopropancarboxamit (200mg, 0,57 1mmol) dugc tao ra trong vi du 3(vi) va trietylamin
(158pl, 1,14mmol) & nhiét d§ 4°C vao dung dich ciia bis(triclometyl) cacbonat (59,3mg,
0,200mmol) trong tetrahydrofuran (2ml) va hon hop duoc khudy & cling nhiét d6 trong thoi gian
30 phitt. 5-(Triflometyl)pyridin-2-amin (185mg, 1,14mmol) duoc b sung vao hdn hop phan
{mg, va hdn hop dugce khudy & nhiét d6 50°C trong thoi gian 2 gio. Hon hop phén tmg dugc lam
lanh xudng nhiét d6 trong phong, dugc pha lodng bang etyl axetat (10ml), 1an luot duoc rita bang
dung dich nuée natri hydro cacbonat béo hoa (Sml) va nude mudi bdo hoa (Sml), va duge lam
Kho trén natri sulfat khan. Chét khong hoa tan duoe loc ra, va dich loc duge ¢ dudi diéu kién ap
suét giam. Phan ciin duge tinh ché bing phuong phap séc ky cdt silicagel co ban (ty 1&
metanol/etyl axetat = tir 0/100 dén 10/90), va dung dich tao thanh dugc cd dudi dibu kién 4p sudt
giam. Phin cn duov ti két tinh ra khoi etyl axetat/n-heptan (ty 16 1/1) dé thu duoc hop chétnéu
& tiéu d& (113mg, 37%) 12 bot méiu tréng,

'H-NMR (DMSO-dg, 300 MHZ) § 0,92 - 1,09 (4H, m), 1,98 - 2,14 (1H, m), 6,77 - 6,89 (1H, m),
7,16 (1H, d, J =89 Hz), 7,26 - 7,33 (1H, m), 7,35 -745 (1H, m), 7,49 (1H, t, J = 2,2 Hz), 7,80
(1H, d, T=89 Hz), 8,04 (1H, d, J=89 Hz), 8,11 (1H, dd, T =89, 2,4 Hz), 854 - 871 (1H, m),
9,82 (1H, s), 10,16 (1H, s), 12,99 (1H, br s).

Vidu53

San xuét N-{7-xyano-6-[4-flo-3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1 3-

benzothiazol-2-yl}xyclopropancarboxamit
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(i) San xuét N~2-flo-5-hydroxyphenyl)-2-[3-(triflometyl)phenylJaxetamit

Axit [3(triflometyl)phenyl]axetic (4,1g, 20,1mmol) duogc hoa tan trong tetrahydrofuran
(20ml), va oxalyl clorua (2,1ml, 24,5mmol) va N,N-dimetylformamit (Spl) dugc b6 sung vao do.
Hbn hop phén (g dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio, va dung méi dugce
cho bay hoi dudi diéu kién &p suft giam @€ thu duoc [3<(triflometyl)phenyljaxetyl clorua. B6
sung huyén phil ciia natri hydro cacbonat (2,41g, 28,6mmol) trong nudc (30ml) vao dung dich
ciia 3-amino4-flophenol (2,43g, 19,1mmol) trong tetrahydrofuran (20ml) va hén hop dugc
khudy manh & nhiét do trong phong. Dung dich cua [3 ~(triflometyl)phenyljaxetyl clorua tao ra &
trén trong tetrahydrofuran (10ml) duoc bd sung timg giot véo hdn hop, va hon hop duge khudy &
nhiét d6 trong phong trong thoi gian 30 phut. Etyl axetat (100ml) duoc b sung vao hdn hop
phén tng dé tach riéng 16p nude. Lop hitu co dugc rira bang nudc mudi bdo hoa (100ml), va
duoc 1am kho trén magie sulfat khan. Chét khong hoa tan dugc lgc ra, va dung dich tao thanh
duoc tinh ché bang phuong phép sic ky silicagel (dich rira giéi: etyl axetat), va dung dich tao
thanh duoc cd dudi didu kién 4p sudt giam dé thu dugc hop chit néu & tiéu dé (5,84g, 98%) la
chét rfin mau nAu nhat.
'HNMR (DMSO-ds, 300 MHz) § 3,85 (2H, ), 6,46 (1H, dt, ] = 8,6, 3,6 Hz), 7,02 (1H, dd,J=
11,0, 8.9 Hz), 7.40 (1H, dd, ] = 6,6, 3,0 Hz), 7.46 - 7,69 (3H, m), 7,71 (1H, 5), 9,35 (1H, s), 9,89
(1H, s).
(if) San xudt N-[5-(2-xyano-4-nitrophenoxy)-2-flophenyl}-2- [3-(triflometyl)phenyl]axetamit

B4 sung kali cacbonat (0,530g, 3,83mmol) vao dung dich ctia 3-xyano-<4-flonitrobenzen
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(0,530g, 3,19mmol) va N-(2-flo-5-hydroxyphenyl)-2-[3-(triflometyl)phenyljaxetamit (1,00g,
3,19mmol) trong N;N-dimetylformamit (5ml) va hdn hop duge khudy & nhiét do trong phong
trong thoi gian 4 gid. Hon hop phan tmg dugc pha loang bang etyl axetat (100ml), 1an lugt dugc
rira bang nudc (100ml) va nude mubi bdo hoa (100ml), va duoc 1am kho trén magie sulfat khan.
Chét khéng hoa tan duoe loc ra. Lop hitu co tao thanh dugc tinh ché bang phuong phap séc ky
cdt silicagel co ban (dich rira gidi: etyl axetat 50%/n-hexan), va dung dich tao thanh dugce c6 dudi
didu kién 4p suét giam d& thu dugc hop chét néu & tidu d& (1,38g, 94%) 1a dau mau vang,
"HNMR (DMSO-d, 300 MHz) 6 3,91 (2H, s), 7,01 (1H, d, J = 9,3 Hz), 7,08 - 7,16 (1H, m),
748 (1H, dd, T =10,7, 9,0 Hz), 7,52 - 7,66 (3H, m), 7,70 (1H, s), 7,98 (1H, dd, J = 6,6, 3,0 Hz),
8,39 - 844 (1H, m), 8,84 (1H, d, J=2,7 Hz), 10,31 (1H, s).
(iii) San xut N-{5{4-amino-2-xyanophenoxy)-2-flophenyl]-2-[3{triflometyl)phenyl]axetamit

B5 sung paladi 10%-cacbon (160mg) vao dung dich clia N-[5-(2-xyano4-
nitrophenoxy)-2-flophenyl]-2-[3(triflometyl)phenyl]axetamit (1,36g, 2,96mmol) trong etanol
(25ml)/tetrahydrofiran (10ml) va hdn hop dugce khudy & nhiét do trong phong trong thoi gian 5
gity dusi diéu kién 4p suét hydro (1atm). ChAt khong hoa tan duoc loc ra, va dich loc duge c6
dusi didu kién 4p suét giam. Phin ciin tao thanh duge tinh ché bing phuong phép sic ky cft
silicagel co ban (ty 1€ etyl axetat/n-hexan = tir 30/70 dén 100/0), va phan chira san phém d6i
tuong duogc ¢ dudi diéu kién 4p sut giam dé thu duoc hop chét néu & titu d& (1,17g, 92%) la
dang vO dinh hinh mau be.
'H.NMR (DMSO-dg, 300 MHz) § 3,87 (2H, s), 548 (2H, 5), 6,72 (1H, dt, ] = 8,8, 3,5 Hz), 6,80 -
7,01 (3H, m), 7,26 (1H, dd, J= 10,6, 9,1 Hz), 749 - 7,65 (4H, m), 7,68 (1H, s), 10,10 (1H, ).
(iv) San xuAt N-{5-[(2-amino-7-xyano-1,3-benzothiazol-6-yloxy]-2-flopheny1}-2-[3-
(tiflometyl)phenylJaxetamit

Bd sung kali thioxyanat (1,22, 12,6mmol) vao dung dich clia N-[5-(4-amino-2-
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xyanophenoxy)-2-flopheny1]-2-[3-(triflometyl)phenyljaxetamit (1,15g, 2,68mmol) trong axit
a&%b(40nﬂ)véh6nhqpdUQCkhuéyérMﬁ%déthgphbngnDngﬂﬁﬁgmnIOIﬁﬁRJDungdkh
ctia brom (652mg, 4,08mmol) trong axit axetic (6,5ml) dugc bd sung timg giot vao dung dich
ﬂnléxmtmmgﬂﬁﬁgbnIOIﬁMLSaukﬁlmﬁnﬂﬁmhvﬁcbéswg;ﬁmggxm}ﬁnhgpdua:
khudy & nhiét d6 trong phong trong thoi gian 12 gio. Hbn hop phan tmg dugc pha lodng bang
axit axetic (50ml), va chat khong hoa tan duoc loc ra va dugc ria bang axit axetic, dich loc va
dich rtta duoc két hop va hén hop duge ¢b dudi didu kién p suét gidm. Phén cn tao thanh duoc
tao huyén phtl trong etyl axetat (120ml)/tetrahydrofuran (12ml), va huyén phti duoc ria 1an tuot
bang dung dich nuée natri hydro cacbonat béo hoa (120ml) va nude mudi bdo hoa (120ml), va
dugckhnkhéufnlnmgeSMEnkth(&étkh@yghbaﬁm«immlgcngdkhigcdngcﬁnhché
b&ugphuong[ﬁﬁpséckycﬁnsﬂkﬂgﬁlaybénaﬁChr&agiﬁ;e@daxemﬂ,védungdkhiwaﬂﬁmh
duge b dudi didu kién 4p suét giam dé thu duoc hop chét néu & tiéu & (1,13g, 87%) 1a bot mau
be.
'H-NMR (DMSO-ds, 300 MHz) & 3,87 (2H, s), 6,76 - 7,01 (2H, m), 7,33 (1H, dd, J=10,6,9,1
Hz), 744 - 7,66 (4H, m), 7,68 (1H, ), 7,75 (1H, dd, J=6,4, 3,0 Hz), 7.87 (2H, 5), 10,17 (1H, s).
(v) Sin xudt N-{7-xyano-6- [4-flo-3-({[3(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-
benzothiazol-2-y1}xyclopropancarboxamit

B4 sung pyridin (2424, 3,02mmol) va xyclopropancarbonyl clorua (255, 2,81mmol)
vao dung dich cua N-{5-[(2-amino-7-xyano-1,3-benzothiazol-6-yloxy]-2-flopheny1}-2-[3-
(triflometyl)phenyl]axetamit (980mg, 2,01mmol) trong N,N-dimetylaxetamit (8ml) va hén hop
| dnockhw%uﬁnhﬁ%dﬁtmmg;iﬁmgubngﬂﬁﬁgﬁnnzgkx)Qﬂmxnopmxmﬂxxndckmwa@ﬁSpL
2 81mmol) duge bd sung vao hn hop phén tme, va hdn hop duge khudy thém ¢ nhiét do trong
phbngﬂnngﬂﬁﬁgﬁmjzgﬁnbﬁﬁk(?Onﬂ)duocbésmngvéo}ﬁﬁlhqpphéaﬁmg,Véhénlmm

duoe chiét bing etyl axetat (20ml). Lop hitu co duge ria lan luot bing dung dich nudc nafri
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hydro cacbonat bdo hoa (20ml) va nude mudi bio hoa (20ml), va duoc 1am kho trén magie sulfat
khan. Chét khang hoa tan duoc loc ra, dich loc duge tinh ché bing phuong phép séc ky cot
silicagel co ban (dich rira gii: etyl axetat), va dung dich tao thanh duogc b dudi diéu kién 4p suét
giam. Phén cin dAu mau nAu nhat duge két tinh ra khoi etanol/nude (ty 16 1/1) dé thu duge hop
chit néu & tieu d& (1,06g, 95%) 1a bot mau tring.

'H-NMR (DMSO-ds, 300 MHz) 5 0,89 - 1,05 (4H, m), 1,97 - 2,13 (1H, m), 3,88 (2H, 5), 6,97 (1H,
dt, 7=87, 3,6 Hz), 7,08 (1H, d, ] = 9,0 Hz), 7,37 (1H, dd, ] = 10,6, 9,1 Hz), 7,49 - 7,64 (3H, m),
768 (1H, ), 7,83 (1H, dd, =64, 3,0 Hz), 7,99 (1H, d, J=9,0 Hz), 1021 (1H, 5), 12,97 (1H, 5).
Vidu 54

San xuét metyl 2-[(xyclopropylcarbonyl)amino]-6-[4-flo-3-({[3-

(m'ﬂometyl)phenyl]axetyl}amino)phenoxy]—1,3-benzo&ﬂazol—7—carboxylat
N F
H Q
N— /@: F
> s © N F
o F
T

(i) San xuét metyl 2-{4-flo-3({[3«triflometyDphenylJaxetyl}amino)phenoxy]-5-nitrobenzoat

B4 sung kali cacbonat (1,72g, 12,5mmol) vao dung dich ctia metyl 2-flo-5-nitrobenzoat
(1,65g, 829mmol) va N-(2-flo-5-hydroxyphenyl)-2-[3-(triflometyl)phenyljaxetamit (2,60g,
8 30mmol) duoc tao ra trong vi du 53(i) trong N;N-dimetylformamit (17ml) va hon hop duoe
khudy & nhiét do trong phong trong thdi gian 12 gid. Hon hop phéan tmg duoc pha loang bang
etyl axetat (90ml), 1An luot duge rira bing nuée (2x90ml) va nude mudi bio hoa (90ml), va duge
1am kho trén magie sulfat khan. Chét khong hoa tan dugc loc ra. Ldp hitu co tao thanh dugc tinh
ché bang phuong phép séc ky oot silicagel co ban (dich rira gjai: etyl axetat), va dung dich tao

thanh duge cb dudi didu kién dp sudt giam dé thu duge hop chét néu & tiéu dé (3,78g, 93%) la
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dau mau nau.
'H-NMR (DMSO-dg, 300 MHz) & 3,85 (3H, s), 3,89 (2H, s), 6,97 (1H, dt, ] = 8,6, 3,6 Hz), 7,04
(1H, d, J=9,0 Hz), 7,41 (1H, dd, J = 10,5, 9,0 Hz), 7,49 - 7,66 (3H, m), 7,69 (1H, s), 7,84 (1H,
dd, J=6.6, 5,7 Hz), 8,35 (1H, dd, J=9,0,3,0 Hz), 8,60 (1H, d, ] =2,7 Hz), 10,25 (1H, s).
(ii) San xuét metyl 5-amino-2-[4-flo-3({[3<triflometylphenylJaxetyl}amino)phenoxyJbenzoat

B4 sung paladi 10%-cacbon (400mg) vao dung dich ciia metyl 2-[4-flo-3-({[3-
(triflometyl)phenyl]axetyl }amino)phenoxy]-5-nitrobenzoat (3,75g, 7,62mmol) trong dung dich
metanol (40ml)/tetrahydrofuran (8ml) va hdn hop duogc khudy & nhiét df trong phong trong thoi
gian 6 gio dudi diéu kién ap suét hydro (1atm). Chét khéng hoa tan duge loc ra, vadich loc duge
o6 duti didu kién 4p suét giam. Phn cin tao thanh duge tinh ché bing phuong phép séc ky ot
silicagel co ban (7 18 etyl axetati-hexan = tix 30/70 dén 80/20), va phan chira san phim ddi
fuong duge ¢d dudi didu kién ép suét giam dé thu dugc hop chat néu & tiéu d& (3,09, 87%) la
dau mau vang.
"HINMR (DMSO-dg, 300 MHZ) § 3,63 (3H, s), 3,84 (2H, 5), 5,31 (2H, 5), 6,53 (1H, dt, = 89,
3,5 Hz), 6,70 - 6,85 (2H, m), 7,04 (1H, d, =25 Hz), 7,16 (1H, dd, = 10,6, 9,1 Hz), 744 (1H,
dd, J=64,3,0Hz),7,51 - 7,65 (3H, m), 7,68 (1H, 5), 9,99 (1H, s).
(i) San xudt metyl 2-amino-6-[4-flo-3 «({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-
benzothiazol-7-carboxylat

B sung kali thioxyanat (2,37g, 24,4mmol) vao dung dich ctia metyl 5-amino-2-[4-flo-3-
({[3(triflometyl)phenyl]axetyl ;amino)phenoxybenzoat (3,00g, 6,09mmol) trong axit axetic
(70ml) va hdn hop duge khuAy & nhiét do trong phong trong thoi gian 10 phit. Dung dich ctia
brom (1,27mg, 7 /92mmol) trong axit axetic (35ml) dugc b6 sung timg giot vao dung dich thu
duoc trong thdf gian 20 phit. Sau khi hoan thanh viée bd sung timg giot, hon hop dugc khudy &

nhiét do trong phong trong thoi gian 36 gio. Chét khong hoa tan duoe loc ra va dugc ria bang

-183-



25910

etyl axetat (200ml). Dich loc va dich rita duge két hop va hdn hop dugc ¢d dudi dicu kign &p
suét giam. Phan cin tao thanh dugc tao huyén pht trong etyl axetat (100ml), va huyén phu duoc
rira Ian Iuot bng dung dich nu6c natri hydro cacbonat bdo hoa (2x100ml) va nude mudi bio
hoa (100ml), va dugc 1am khd trén magie sulfat khan. Chat khong hoa tan duoc loc ra, dich loc
duoe tinh ché bang phuong phép sic ky cot silicagel co ban (dich rira giéi: etyl axetat), va dung
dich tao thanh duoc ¢d dudi diu kién 4p sudt giam. Phén cin tao thanh duoc tai két tinh ra khoi
etyl axetat/n-hexan (ty 1€ 1:1) d thu duoc hop chit néu & tiéu d& (2,78g, 88%) labot mau tréng.
'H-NMR (DMSO-ds, 300 MHz) 8 3,72 (3H, s), 3,84 (2H, 5), 6,63 (1H, dt, ] =88, 3,5 Hz), 6,99
(1H, d, =87 Hz), 721 (1H, dd, J=10,6,9,1 Hz), 7,49 - 7,63 (TH, m), 7,67 (1H, s), 10,05 (1H, s).
(iv) San xuét metyl 2-[(xyclopropylcarbonyl)amino]-6-[4-flo-3 -({[3-
(triflometyl)phenyl]axetyl }amino)phenoxy]-1 ,3-benzothiazol-7-carboxylat

B4 sung pyridin (770p, 9,62mmol) va xyclopropancarbonyl clorua (790pL 8,66mmol)
vao dung dich cta metyl 2-amino-6-[4-flo-3-({[3«(triflometyl)phenyljaxetyl}amino)phenoxy]-
1,3-benzothiazol-7-carboxylat (2,50mg, 4,81mmol) trong tetrahydrofuran (20ml) va hdn hop
dugc khudy & nhiét do trong phong trong thoi gian 12 gio. Hbn hop phan {mg dugc pha loang
bang etyl axetat (80ml), 1an luot duge rira bang dung dich nude natri hydro cacbonat béo hoa
(50ml) va nude mudi bio hoa (50ml), va 16p hitu co' duge lam kho trén magie sulfat khan. Chét
khong hoa tan dugc loc ra, va dich loc duge ¢d dudi diéu kién ap suét giam. Phén ciin tao thanh
duoc tinh ché bang phuong phép séc ky cot silicagel (ty 1€ ety axetat/n-hexan = tir 40/60 dén
80/20), va phan chira sin phim déi tuong duge c6 dudi diéu kién p suft gidm. Phan can mau
vang nhat tao thanh dugc i ké tinh ra khoi etyl axetat/n-hexan (t 1¢ 3/2) dé thu duoc hop chét
néu & tidu d8 (2,25g, 80%) la bot mau tréng.
'H-NMR (DMSO-ds, 300 MHz) § 091 - 1,04 (4H, m), 1,93 - 2,10 (1H, m), 3,80 GH, s), 3,85

(2H, 5), 6,71 (1H, dt, =88, 3,5 Hz), 7,17 (1H, d, ] = 89 Hz), 7,25 (1H, dd, ] = 106, 9.1 Hz),
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7.49-7.65 (4H, m), 7,67 (1H, 5), 7,96 (1H, d, =89 Hz), 10,09 (1H, 5), 12,67 (1H, 5).

Vidu55

Sén xuét axit 2-(xyclopropylcarboryDaminoH6-{4-flo-3{ {[3-(triflometyDphertyaxetyl}aminojphenoxy}-.3-
benzothiazok 7-carboxylic

oM "o
H2eedUsl
S o) N -
o H .
a
H

B4 sung dung dich cia lithi hydroxit monohydrat (1,05g, 25,7mmol) trong nude (8ml)
vao dung dich ctia metyl 2-[(xyclopropylcarbonyl)amino-6-[4-flo-3-({[3-
(triflometyl)phenyl]axetyl}amino)phenoxy]-1,3-benzothiazol-7-carboxylat (1,50g, 2,68mmol)
duoc tao ra trong vi du 54(iv) trong tetrahydrofiran (24ml)/metanol (8ml) va hén hop duoc
khw%/énhﬁ%d@uongphbngUDngﬂﬁﬁgknlISgiiI{Gnhqpphénﬁngduocuunghbabéng
wdtdohydﬁclvaédungnﬁihﬁucodhocchobayhahhﬁﬁdﬁiﬂdénépswigﬁhnlﬁﬁncaa
woﬂﬁmhdnocém}mptﬁngu&hhm;duccnmabpkﬁkﬁngnuécdéﬂnuimm}@pcﬂﬁnéué
tieu d& (1,27g, 83%) 12 bdt mau tring.

'H-NMR (DMSO-ds, 300 MHz) § 0,77 - 1,13 (4H, m), 1,93 - 2,11 (1H, m), 3,84 (2H, s), 6,67
(1H, dt, =89, 3,6 Hz), 7,14 (1H, d,J=8,7 Hz), 7,23 (1H, dd, T= 10,6, 9,1 Hz), 7.48 - 7,64 (4H,
m), 7,66 (1H, s), 7,92 (1H, d, = 8,7 Hz), 10,07 (1H, 5), 12,61 (1H, s), 13,54 (1H, br s).

Vi du cong thitc ché pham 1

Thuécchﬁahgpciﬁ&ﬂxX)&ﬁngchékhnlm@tchétcéthéduocuy)ng\ddu,ﬂmmcfmg
thirc ché pham sau.

1. Viénnang
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(1) hop chét clia vidu 1 40mg
(2) lactoza 70mg
(3) xenluloza két tinh 9mg
(4) magje stearat Img
1 vién nang 120mg

(1), 2), (3) v& 12 ciia (4) duor trdn két hop va duge tao hat. Phin con lai ctia (4) dugc bd

sung va tong luong duoc gin kin trong vién nang gelatin.

2.Viénnén

(1) hop chit cia vidu 1 40mg
(2) lactoza 58mg
(3) tinh bot ngd 18mg
(4) xenluloza két tinh 3,5mg
(5) magie stearat 0.5mg
1 viénnén 120mg

1), 2), (3), 2/3 ciia (4) va 1/2 ciia (5) duge trdn két hop va duge tao hat. Phéan con lai cia
(4) va(5) duge bd sung vao phan hat va hdn hop dugc ép thanh vién nén.
Vi du cong thirc ché pham 2

Hop chét (50mg) thu duoc trong vi du 1 dugc hoa tan trong nude cAt tiém theo duoc dién
Nhét Ban (50ml), va nudc cét tiém theo dugc dién Nhét Ban duoc b6 sung d tao ra tong Iuong
12 100ml. Dung dich nay dugc loc vo khuén. Dung dich (1ml) dugc nap vo khuén véo trong lo
thudc tiém, durgc gin kin va 1am khé lanh.
Vi du thue nghi€ém 1
Tach dong gen BRAF nguoi va diéu ché baculovirut ti td hop

Gen BRAF ngudi duge tich dong bang phuong phép PCR sir dung thur vién ADN b6
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sung tinh hoan ngudi (Clontech) lam mAu. Poan méi duge sir dung cho PCR dugc diéu ché tix
thong tin trinh tw bazo (m3 truy cap ngén hang gen: NM._004333) cua gen BRAF bang cach bb
sung trinh ty bazo ma héa cho peptit Flag va trinh tu nhan biét ctia enzym giéi han vao viing ma

héa ving mién BRAF kinaza, sao cho protein chira Flag dAu tn cimg N. C4c trinh tu bazo doan

~ mdi duge thé hién dudi day.
BRAF-U:
5-

AAAGAATTCACCATGGACTACAAGGACGACGATGACAAGACCCCCCCTGCCTC
ATTACCTGGCT-3’ (SEQIDNO:1)
va
BRAF-L:
5" AAAAGTCGACTCAGTGGACAGGAAACGCACCATAT-3’ (SEQIDNO:2)

Phén tmg PCR dugc thyc hién sir dung Pyrobest (Takara Shuzo Co., Ltd). San phim
PCR tao thanh duoc dién di trén gel agaroza (1%), dagn ADN khuéch dai bang phuong phép
PCR duoc thu hdi tir gel, va sau d6 dugc ct bing c4c enzym gi6i han EcoRI va Sall. ADN xir ly
biing céc enzym gi6i han dugc dién di trén gel agaroza (1%), va doan ADN tao thanh dugc thu
hdi. Poan ADN thu hdi dugce thét v6i pFASTBAC] plasmit (Invitrogen) dugc cét bang cac
enzym gi6i han EcoR1 va Sall dé thu dugc pFB-BRAF plasmit bieu hién, va trinh tir bazo clia
doan xen vao dugce xac dinh. Ngoai ra, su dot bién duoc dua vao V60OE stt dung bd dung cu dot
bién diém dinh vi thay d6i nhanh (Stratagene). Céc trinh tir bazo clia cac doan mdi dé sir dung
duoc thé hién dudi day.
V600E-U:
5.GGTCTAGCTACAGAGAAATCTCGATGGAG-3’ (SEQID NO:3)

va
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V600E-L:
5>-CTCCATCGAGATTTCTCTGTAGCTAGACC-3’ (SEQIDNO:4)

Plasmit thu dugc duge x4c dinh trinh tw dé xéc dinh dot bién duoc dua vio VEOOE.
ADN duoc cit bing céc enzym gi6i han EcoRI va Sall, ADN xir ly bang cc enzym gi¢i han
duoc dién di trén gel agaroza (1%), va doan ADN tao thanh duge thu hdi. Poan ADN thu hdi
dugc thét vei pFASTBAC! plasmit (Invitrogen) dugc cit bang céc enzym gi¢i han EcoRI va
Sall dé thu dugc pFB-V600E plasmit biéu hién.

Sir dung hé biéu hién BAC-TO-BAC Baculovirut (Invitrogen), BAC-V600E virut gbc
ctia baculovirut t4i t6 hop duoc tao ra.
Vi du thye nghiém 2
Didu ché protein BRAF (V600E)

Céc té bao SF-21 (Invitrogen) duge gieo voi mat do 1x 10° t& bao/ml vio mdi trudng Sf-
900II SFM (11, Invitrogen) chira 10% huyét thanh thai b (vét), 50mg/l Gentamixin (Invitrogen)
va 0,1% Pluronic F-68 (Invitrogen), va tién hanh lic méi trudng nudi cdy st dung binh thét ¢
Erlenmeyer thé tich 21 & nhiét d9 27°C, 100 vong/phuit. Sau khi nudi cdy trong thoi gian 24 gid,
13,4ml baculovirut t4i t6 hop BAC-V600E dugc bd sung vao hdn hop, va hdn hop duge nudi
cdy thém trong thoi gian 3 ngdy. M6i trudng nudi cdy duogc ly tAm véi tde d 2.000 vong/phut
trong tho gian 5 phiit d& thu dugc cAc t& bao nhidm virut. Cée té bao nhidm virut duge rira bang
nude mudi dém phosphat (Invitrogen), dugc ly tAm trong cling didu kién, va céc t€ bao duoc bao
quén & nhiét do -80°C. Cac t& bao bao quan lanh duge gid déng trong nudc da, dugc tao huyén
phul trong dung dich dém A (dung dich dém Tris S0mM (30ml, pH =7.4) chira glyxerol 20%,
NaCl 0,15M) dugc bd sung bang chit tc ché Proteaza dy du (Boehringer), va pha v& 3 lan
bang méy khudy dong héa Polytron (Kinematica) véi tdc d6 20.000 vong/pht trong toi gian 30

gidy. M6i truong da pha vo duge lam trong bang cach ly tam véi tde d6 40.000 vong/phut trong
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thoi gian 30 phiit va duge loc bng thiét bi loc 0,45pm. Dich loc duge dua qua cot dong goi béng
Anti-FLAG M2 Affinity Gel (4mk, Sigma) & tc do dong khoang 0,5ml/phit. Cot duge ria
bing dung dich dém A, va dugc rira gidi bang dung dich dém A chira 100pg/ml peptit FLAG
(Sigma). Dung dich dém ciia phin 6 nay duge thay dbi st dung c6t NAP25 (Amersham
Biosciénce) dugc can bang nhd dung dich dém A va céc phén duogc bao quan lanh ¢ nhiét do -
80°C.
Vi du thuc nghiém 3
Tach dong gen GSTP1 nguodi va tao ra plasmit biéu hién pGP1p
Ckm(SSTPlIg;&ﬁduocﬁmhdbngb&n;mmnmg}ﬁépP(E{Q&aungﬂﬁrvﬁndaréng
ADN b sung nguoi sén sang cho PCR (Clontech) lam mAu. Poan mdi duge stt dung cho PCR
la
GSTP1UNHE:
5 ATATGCTAGCACCATGCCGCCCTACACCGTG-3’ (SEQIDNO: 5)
va
GSTP1LHIN:
5 TATAAAGCTTCTGTTTCCCGTTGCCATTGATG-3’ (SEQID NO: 6)
Phan émg PCR duoo thyc hién sir dung Pyrobest (Takara Shuzo Co., Ltd). San phim
PCR tao thanh dugc dién di trén gel agaroza (1%), doan ADN khuéch dai bing phuong phép
PCR duroc thu hdi tir gel, va sau d6 duge cét bing cac enzym giéi han Nhel va HindlIl. ADN X1
Iy bing cac enzym gi6i han dugc dién di trén gel agaroza (1%), va doan ADN tao thanh dugc
thu hoi.
Doan ADN mé ma héa cho vi trf nhén dién PreScission proteaza dugc didu ché bang
céch it cac doan ADN tong hop,

PPINSU:
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5 AGCTTGGAGGTGGACTGGAAGTTCTGTTCCAGGGGCCCCTGG-3’ (SEQ ID NO:
7)

va

PPINSL:

5. GATCCCAGGGGCCCCTGGAACAGAACTTCCAGTCCACCTCCA-3’ (SEQ ID NO:
8)

Céc doan ADN, mé héa cho hGSTP1 va vi tri nhén dién PreScission proteaza, dugc that
v6i plasmit pdDNA3,1 duge cét bing cac enzym giéi han Nhel va BamHI d8 thu dugc vecto
biéu hién pGP1p.

Vi dy thue nghiém 4
Tach dong gen MEK1 nguoi (K96R) va tao ra plasmit biéu hién GSTP1-MEK1 (K96R)

Gen MEK1 ngudi duge téch dong bing phuong phép PCR st dung thu vién ADN bd
sung phdi ngudi (Clontech) lam miu. Poan mdi sir dung cho PCR duogc tao ra tix thong tin trinh
fuy bazo (mé truy cip ngén hang gen: NM_002755) ciia gen MEK1. Cac trinh ty bazo doan mdi
duoc thé hién dudi déy.

MEK]1-U:

5 AAAAGTCGACATGCCCAAGAAGAAGCCGACGCCCATCC-3’ (SEQIDNO:9)
va

MEK1-L:

5 TTTTGCGGCCGCAGGGGACTCGCTCTTTGTTGCTTCC-3’ (SEQIDNO: 10)

Phén tmg PCR duoc thue hién sir dung Pyrobest (Takara Shuzo Co., Ltd). San phim
PCR tao thanh dugc dién di trén gel agaroza (1%), doan ADN khuéch dai bang phuong phap
PCR duoc thu hdi tir gel, va sau d6 dugc cét bing céc enzym gisi han Sall va Notl. ADN xir Iy

bang cac enzym gii han dugc dién di trén gel agaroza (1%), va doan ADN tao thanh dugc thu
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hdi. Poan ADN thu hdi duge thét véi plasmit pGEX6P-3 (GE healthcare) dugc cit bang cac
enzym gidi han Sall va Notl dé thu duoc plasmit biéu hién pGEX6p-MEK1, va trinh tir bazo
cﬁadbmnxcnvﬁodngcxécdhﬁL}ﬁgﬁdnxsud@ﬂﬁénduocduavﬁokﬁ%ﬁimkdungbédungcu
dot bién diém dinh vi thay ddi nhanh (Stratagene) dé thu dugc plasmit biéu hién pGEX6P-
MEK1 (K96R).

pGEX6P-MEK1 (K96R) duge cit bang cac enzym gi6i han BamHI va Notl. ADN xur
I bing céc enzym giéi han duge dién di trén gel agaroza (1%), va doan ADN md héa cho
MEK 1 (K96R) duoe thu hdi. Doan ADN thu hdi duge thit véi plasmit pGP1p duge cit bang
céc enzym giéi han BamHI va Notl @& thu dugc plasmit bieu hién pGP1p-MEK1 (K96R).

Vi du thuc nghiém 5
Taota GSTP1-MEK1 (K96R)

Sur biéu hién cia MEK1 dnh dau GSTP1 (K96R) dugc thue hién bang hé biéu hién
FreeStyle 293 (Tvitrogen). Céc té bao FreeStyle 293-F duoc gieo vao 1140ml mdi truong biéu
hién FreeStyle 293 v6i mét d6 1,1 x 10° té bao/ml. 17304l ctia 293 fectin duogc pha loang bang
43ml mdi trudong Opti-MEM 1, duge két hop vé6i 1300pg cta plasmit biéu hién pGP1p-MEK 1
(K96R)dugcphakﬁhglﬁng43nﬂnﬁﬁhubngCkﬁJMEmAI,dmm:déyénunngﬂﬁﬁghn20
phiit & nhiét do trong phong, va sau 6 duge bd sung vao céc t& bao FreeStyle 293-F. Sau khi lic
moi trudng nudi cdy & nhiét 6 37°C, dusi diéu kién 8% khi CO, va véi tde d6 125 vong/phit
frong thdi gian 3 ngdy, céc té bao duoc thu hoi va duge pha v hai 14n bang thiét bi khuy dong
hoéa Polytron (Kinematica) véi tdc @ 20.000 vong/phtt trong thoi gian 20 gidy sau khi bd sung
80ml dung dich dém huyén pha (HEPES 50mmoll (pH = 8), NaCl 100mmol], EDTA
1mmol/, Natri Orthovanadat 1mmol/l, Glyxerol 10% (thé tich/thé tich), chit tic ché Proteaza
ddy di (Roche)) vao do. Dung dich dd pha vo duoc ly tAm voi tdc dd 500g trong thoi gian 10

phit, 16p ndi trén mét duge ly tam thém véi toc dd 100.000g trong thoi gian 60 phit, va 16p ndi
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trén miit duoc nap 1én cdt Glutathione Sepharose 4B (GE Healtheare, 2cm x 5 cm, 15,7ml). Cot
mmmﬁmb&gIﬂﬂES5&mmwuﬂi=7§LNdHOde&IHTﬂnmwM%EDDAlmNL
(nyanl1096(ﬁézﬁdyﬂé‘ﬁdﬂ,Vé.du001ﬁa.gﬁikﬁngfﬁﬁyﬂlﬂ 0,Imol/l, DTT 1mmol/l,
Glyxerol 10% (thé tich/thé tich), 10mmol/] glutathion. Dung dich rira giéi duge ¢6 thanh Sml
bang Vivaspin 20-10K (GE Healthcare), va dugc nap 1én ot Hiload 26/60 Superdex 200 pg
(GE Healthcare) duoc cin bang nhd HEPES 50mmol/l (pH = 7,5), NaCl 0,1mol, DTT
1mmol/l, Glyxerol 10% (thé tich/hé tich). Céc phan chira GSTP1-MEK1 (K96R) duge ¢ bang
Vivaspin 20-10K. Nong d6 protein duge xac dinh béng bd dung cy thir nghiém protein BCA
(Pierce).
Vi du thir nghiém 1
Xéc dinh hoat tinh trc ché BRAF (V600E) kinaza

Hop chét thir nghiém (2,5p.1) hoa tan trong dimety] sulfoxit (DMSO) duge bd sung vao
37,5ul dung dich phén tmg (HEPES 25mM (pH = 7,5), magie axetat 10mM, dithiotreitol 1mM)
chtra 30ng enzym BRAF (V60OE) va 250ng protein tai t6 hop GSTP1-MEK1 (K96R) dugc
didu ché st dung hé biéu hién FreeStyle 293 (Invitrogen), va hén hop duge 0 6 nhiét 4o trong
phong trong thdi gian 10 phit. 10y dung dich ATP (ATP 2,5uM, 0,1uCi [-"P]ATP) dugc bo
ﬂmg\@oh&nhgpuxnhmﬁgvéhénhgpdnocchoph&lwmg6nhﬁﬁd@ﬁnngpmbngu0ngﬂﬂi
gian 20 phut. Phan tmg duogc lam dimg bang cach bb sung 50ml axit tricloaxetic 20% lam lanh
kéngnuécdéCW@koIhneCﬁmmﬁaﬂ]hduﬂﬁegljd)véodungcﬁdhphﬁlﬁngjjungdkhlﬁﬁn
{mg dugc dé & nhiét d9 4°C trong thoi gian 30 phtt, va phén c6 két ta trong axit dugc chuyén
sang tim loc GF/C (Millipore Corporation) str dung b thu hoach t& bao (PerkinElmer). Pia
duoc 1am khd & nhiét d6 45°C trong thoi gian 60 phut, va 40ml MicroScinti 0 (PerkinElmer)
duoc bd sung vao do. Hoat tinh phong xa duoc x4c dinh stt dung dung cy TopCount

(PerkinElmer). T 16 tic ché kinaza (%) clia hop chét thir nghiém duogc tinh toan theo cong thirc
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sau.
Ty 18 tic ché (%6)=(1- s6 hop chét thir nghiém — dung dich tréng)(dung dich doi chimg
— dung dich tréng))x 100

S6 dung dich duge phan tmg khong cin bd sung hop chét duge st dung lam “d6i
chimg”, va sb dung dich khong c6 hop chét va enzym dugc st dung lam “dung dich tréng”.
Két qua thu duoc duge thé hién trong bang 1. Két qua chimg minh ring hop chét theo

séng ché trc ché manh hoat tinh ctia BRAF (V600E) kinaza.

Bang 1
S6vidu Ty 16 tc ché (%) & ndng do 1,0uM
1 101
11 101
13 98
21 100
51 100
52 8
Vi du thir nghiém 2

Hoat tinh ttc ché MEK phosphoryl héa ndi bao t bao ung thur két traing HT-29 in vitro

50041 huyén phi & bao ciia té bao ung thur két tring ngudi HT-29 (mua tir American
Type Culture Collection (ATCC)) dugc diit véo dia trong mot dia 48 18 (100.000 té bao/I5), va
céc & bao duoc nudi cdy qua dém & nhiét @ 37°C véi s cb mét clia 5% CO,, duge xir Iy bang
hop chét thir nghiém (250 11/16) pha loang bang mot loat dung dich pha lodng ghp 3 1an va dugc
nudi cAy trong thoi gian 2 gio. Sau thoi gian 2 gio, moi truong nudi ciy chira hop chét thir
nghiém duogc loai bo, va cac t bao duoc dung gii bang dung dich dém mau SDS (100ul/16) va

duoc gia nhiét & nhiét do 95°C trong thoi gian 5 phut. Sau do, cac t bao dung giai bang dung
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dich dém mau SDS duoc cho tién hanh 4p dung phuong phap SDS-PAGE, va protein dugc
chuyén 1én mang Sequi-Blot™ PVDF Membrane (Bio-Rad) bang phuong phép lai thim
protein. Mang PDVF dugc phéng bé bing dung dich Block-Ace (Snow Brand Milk Products
Co., Ltd) dugc hoa tan trong dung dich nuée mudi dém phosphat (MP Biochemicals) t6i 5%
trong luong/thé tich, va dugc cho phin tmg qua d&ém véi khang MEK1/2 phosphoryl hda
(Ser217/221) (truyén tin hiéu t& bao #9121) dugc pha loding 1000 I4n bing dung dich nue mudi
dém phosphat chira Block-Ace 0,4%. Mang dugc ria bang dung dich nudc mudi dém phosphat
chira Tween 20 0,1% (Wako Pure Chemical Industries, 1td.), va dugc cho phan img & nhié¢t do
trong phong trong thoi gian 1 gioy vi khang thé da dong IgG thd danh déu bang HRP (truyén tin
t& bao #7074) pha loang 1000 1an bang dung dich nuéc mudi dém phosphat chira Block-Ace
0,4%. Mang dugc rira theo cach tuong tir nhu néu trén, phd huynh quang héa hoc clia protein
MEK1/2 phosphoryl héa duoc danh déu bing khang thé, duoc gy ra bang chét phan tmg phat
hién vu thé ECL (Amersham bioscience), duoc phat hién bang thiét bi phan tich hinh anh huynh
quang LAS-1000 (FUJIFILM Corporation). L4y phd huynh quang ctia nhém ddi chimg khong
¢6 hop chét thir nghiém 13 100%, ndng do (gi4 tri ICsp) ctia hop chét can thiét dé Gc ché phd
huynh quang du con 50% ciia nhém ddi chtmg duoc tinh toan. Két qua duoc thé hién trong bang
2. Ngoai ra, ty 18 tic ché phosphoryl héa protein MEK1/2 (%) ctia hop chét thir nghiém tai néng
d6 hop chét 13 0,5uM duoe tinh toan theo cong thitc sau. Két qua dugc thé hién trong bang 2 -B.
Ty 16 tic ché (%)=(1-(phd huynh quang ctia hop chét thir nghiém — dung dich tréng)+(phd huynh
quang cia nhém ddi chimg — dung dich tréng))x100

Tir nhiing két qué ndy, 16 rang 13, hop chét theo séang ché tic ché manh su phosphoryl héa

MEK.
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Béang?2
Vidusb ICs; (nM)
3 <300
2 <300
32 <300
49 <300
53 <300
54 <300
Béng 2-B
Vidusb Ty 16 tic ché (%) tai ndng d6 0,5uM
3 86
2 83
32 83
49 63
53 79
54 100
Vi du thtr nghiém 3

Hoat tinh ngin chin sy phat trién clia t& bao ung thu két tring HT-29 in vitro

100p1 huyén phi t& bao (3.000 t& bao/18) ciia t& bao ung thur két tring ngudi HT-29 (mua
tir ATCC) duoc diit vao dia 96 16, va cac té bao duoc nudi cdy ¢ nhiét do 37°C voi sir co mit clia
5% CO,. Ngay tiép theo, 100pl méi truong nudi cdy chira mbi mot hop chét thir nghiém pha
loding bang dung dich pha lofing gép 2 1an duoc bd sung vao do, va cac t bao duge nudi cly
trong thoi gian 3 ngdy. Méi truong nudi cdy chira hop chét thir nghiém duoc loai bd, va cac t8
bao duoc rira bing dung dich nuéc mudi dém phosphat (MP Biochemicals). Dung dich axit
tricloaxetic 50% duoc bd sung t6i ndng d6 cubi ciing 13 10% (thé tich/hé tich), va hdn hop duorc
dé yén qua dém & nhiét do 4°C, b%lng cach d6 cac t bao duoe cb dinh 1én dia. Sau do, dung dich

chét mau SRB 0,4% (trong luong/thé tich) (duoc hda tan trong axit axetic 1%) duoc bd sung véi
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Iuong 5013, bang cach d6 protein t& bao duge c¢d dinh va duoc nhudm (Skehan et al., Journal
Of National Cancer Institute, vol. 82, pp. 1107-1112, 1990). Céc t& bao duoc rira 3 lan bang dung
dich axit axetic 1% (200ul15), va 100p! dung dich chiét (dung dich dém Tris 10mM) duoc bd
sung dé chiét chét mau. Hg sb hip thy tai budc séng hﬁp thu 550nm dugc xac dinh, va sb luong
t& bao duoc x4c dinh 13 luong protein. Liy luong protein ciia nhém ddi chimg khéng c6 dung
dich hop chét thir nghiém 13 100%, ty 1& ciia Iuong protein dur clia mdi mdt nhém xit Iy duge xéc
dinh va ndng do ctia hop chét cAn thiét dé ngan chiin luong t bao du xudng 50% ciia nhém dbi
chimg (gi4 tri ICsp) dugc tinh todn. Két qué dugc thé hién trong bang 3. Ngoai ra, ty 16 tic ché su
tang sinh % bio (%) clia hop chét thir nghiém tai ndng dd hop chét 10pM duoc tinh toan theo
cong thire sau. Két qua duoc thé hién trong bang 3 -B.
Ty 18 tic ché (%6)=(1-(hé sb hap thy ctia hop chét thir nghiém — dung dich trdng)+(hé s6 hip thu
ctia nhém dbi chimg — dung dich trng))*<100

Tir nhimg két qua ndy, 16 ring 13, hop chét theo sang ché ngan chin manh mé sy ting
sinh ctia céc t& bao ung thu két trang.
Béang 3

Vidusb ICsy(nM)

37 <500
43 <500
44 <500
50 <500
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Bang3-B

Vidusb Ty 16 tc ché (%) tai néng d6 10uM

37 93

43 100

44 93

50 91
Vi du thir nghiém 4

Hoat tinh trc ché ERK phosphoryl héa néi bao & chudt bi ung thur & bao u hic sic t6 4c tinh A-
375

Té bao u hic séc t6 4c tinh ngudi A-375 (mua tir ATCC) duge ciy vao chudt khong long
5 tuan tubi (chudt cai F344/N Jelmu/mu (CLEA Japan, Inc.)) véi mét do 1,0x107 t bao bang
cach tiém dudi da. Sau thoi gian tir 2 dén 5 tuan tinh tir khi cAy, hop chét thir nghiém hoa tan
trong 5% DMSO, 10% Cremophor, 20% PEG-400 va 65% nudc cat duoc str dung theo dudng
udng cho chudt ¢6 khdi u ghép véi thé tich khéi u tir 200 dén 800mm’ véi lidu luong 25mg/ke
thé trong. Sau thoi gian 4 gid tir khi str dung hop chét thir nghiém, khéi u duoc thu thép dudi
diéu kién gay mé va khdi u duoc ddng nhét hda trong dung dich dém RIPA (1% NP-40, 0,5%
natri deoxycholat, 1% SDS, 97,5% DPBS (GIBCO) ¢6 bd dung dich hdn hop chét tc ché
Proteaza 3 (calbiochem) va bd dung dich hdn hop chét tic ché Phosphataza 2 (Sigma)). Protein
trong dung dich dung giai khdi u dugc x4c dinh sir dung bd dung cu thir nghiém BCA Protein
(Thermo), va luong protein trong dung dich dung giai khi u duoc hiéu chinh t6i 1,25ug/ul.
Dung dich dém méu 2xSDS duogc bd sung vao dung dich protein néu trén va hdn hop duoc xir
ly & nhiét dd 95°C trong thoi gian S phiit.

Sau d6, phuong phap SDS-PAGE duoc thuc hién va protein duoc chuyén 1én méang
Sequi-Blot™ PVDF Membrane (Bio-Rad) bing phuong phép lai thdm protein. Méang duoc

phong bé bang dung dich 5% (trong luong/thé tich) Block-Ace hoa tan trong dung dich nude

-197-



25910

mubi dém phosphat va dugc cho phan tng qua dém véi khang ERK1/2 phosphoryl héa
(Thr202/Tyr204) (truyén tin t& bao #9101) pha loding 1000 14n bang dung dich nude mubi dém
phosphat chita 0,4% (trong Iuong/thé tich) Block-Ace. Méang duoc rira bang dung dich nudc
mudi dém phosphat chita Tween20 0,1% (Wako Pure Chemical Industries, 1td.), va duoc phan
g v6i khang thé da dong IgG thd danh ddu bang HRP (truyén tin € bao #7074) pha lodng
1000 I4n bang dung dich nudc mudi dém phosphat chira 0,4% Block-Ace trong thoi gian 1 gidy &
nhi¢t d§ trong phong. Mang dugc rira theo cach twong tir nhu néu trén, va protein ERK1/2
phosphoryl héa danh dau bang khang thé phat phd huynh quang theo cach héa hoe sir dung chét
phén tmg phét hién wu tién ECL (Amersham Biosciences), va duoc phat hién bang thiét bi phan
tich hinh &nh huynh quang I.AS-1000 (Fuji Film). Ty 18 tic ché protein ERK1/2 phosphoryl héa
(%) clia hop chét thir nghiém duoc tinh toan theo cong thirc sau. Két qua dugc thé hién trong
bang 4.
T&léﬁcchéC%0=(L(ph6huynhcgmngcﬁahqpcm%th&nghﬁmn—dMHg(ﬁdnuéngﬁ{phéhuynh
quang ctia nhém d6i chimg — dung dich tréng))x100

T&rmﬁmgléﬁquém%gﬁiﬁmgkihgpchﬁtha)%mgchéﬁcchéngmhf&ﬂ(phoqﬁmgd
hoa in vivo.
Béang 4

Vidusb Ty létic ché (%)

3 71
50 76
53 88

Kha niing g dyng trong cong nghiép

Hop chét theo séng ché thé hién hoat tinh trc ché manh dbi véi Raf. Do d6, thudc hitu

dung trong lAm sing dé phong ngira hodic didu tri cic bénh c6 lién quan v6i Raf (vi dy, ung thu
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v.v.) ¢6 thé duoe tao ra. Ngodi ra, vi hop chit theo sang ché cfing tuyét voi vé hidu qué, duge
dong hoc, tinh hoa tan, kha néng tuong tc véi cac duoc pham khac, d9 an toan va tinh on dinh,

nén céc hop chét theo sang ché hitu dung lam thudc.
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YEU CAUBAO HQ
1. Hop chét ¢6 cong thirc:
O
7
R1 ............. J< /N ) //’.‘\\\\
. 7 h
HN—/ \ﬂ i
8 Prtes “"\\ f’ff/ o .Y-«\\\ Z -~ R (I)
RE
trong do:

R! 13 metyl hoic xyclopropyl;
X1a-O-;

Y la:

~

trong d6 vong A 13 vong benzen tlty y ¢6 1 dén 3 nguyén tir halogen;
Z.1a nhém c6 cong thirc:
(1)-NHCO-;
(2) -NHCO-W™- trong d6 W' 14 -CH,- hogic -CH(CH,),-;
(3)-NHCONH-;
hoac
(4)-CONH-
R 1a phenyl tity ¥ ¢6 1 d&én 3 phan tir thé duoc chon tir:
(a) nguyén tir halogen,
(b) Cr¢ alkyl tity y c6 1 dén 3 phan tir thé dugc chon tir:
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(1) nguyén tr halogen, va

(ii) xyano; va
| (c) C16 alkoxy tity ¥ ¢6 1 dén 3 phén tir thé duoc chon tir cdc nguyén tir halogen, va
R® 13 nhém xyano,
hodic mudi cia né.
2. 2-clo-N-[3-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
y1}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit, hodc mudi ctia né.
3. 2-clo-N-[3-({ 7-xyano-2-[(xyclopropylcarbonyl)amino]-1,3-benzothiazol-6-
yl}oxy)phenyl]-3-(1-xyano-1-metyletyl)benzamit.
4. N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-yl}xyclopropancarboxamit, hogic mudi ciia no.
5. N-{7-xyano-6-[4-flo-3-({[4-(triflometyl)phenyl]carbamoyl }amino)phenoxy]-1,3-
benzothiazol-2-yl }xyclopropancarboxamit.
6. N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl} amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit, hoic muéi cia no.
7. N-{7-xyano-6-[3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-benzothiazol-2-
yl}xyclopropancarboxamit.
8. N-{7-xyano-6-[4-flo-3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-benzothiazol-
2-y1}xyclopropancarboxamit, hodc mudi ctia .
9. N-{7-xyano-6-[4-flo-3-({[3-(triflometyl)phenyl]axetyl }amino)phenoxy]-1,3-benzothiazol-
2-yl}xyclopropancarboxamit.
10. N-(3-{[2~(axetylamino)-7-xyano-1,3-benzothiazol-6-ylJoxy } phenyl)-2-(3-
bromophenyl)-2-metylpropanamit, hosic mudi cia no.
11. N-(3-{[2~(axetylamino)-7-xyano- 1,3-benzothiazol-6-ylJoxy } phenyl)-2-(3-
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bromophenyl)-2-metylpropanamit.

12. N-{6-[3-({[4-clo-3-(triflometyl)phenyl]carbamoy]}amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl} axetamit, hodc mudi ctia né.

13. N-{6-[3-({[4-clo-3-(triflometyl)phenyl]carbamoy] }amino)phenoxy]-7-xyano-1,3-
benzothiazol-2-yl}axetamit.

14. N-[6-(3-{[(4-tert-butylphenyl)carbamoyl]amino } phenoxy)-7-xyano- 1,3-benzothiazol-2-
yl]axetamit, hodic mudi ctia n.

15. N-[6-(3-{[(4-tert-butylphenyl)carbamoyl]amino } phenoxy)-7-xyano- 1,3-benzothiazol-2-
yl]axetamit.

16. Thubc chira hop chit theo diém 1.
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<210> 1
11> 64
<212> ADN
<213> Nhéntao
<220>
<223> doan mdi dé tach dong gen BRAF nguoi
<400> 1
aaagaattca ccatggacta caaggacgac gatgacaaga ccceecctgc cteattacct 60
ggct 64

<210> 2
<211> 35

<212> ADN

<213> Nhan tao

<220>

<223> doan mbi dé tach dong gen BRAF nguoi
<400> 2

aaaagtcgac tcagtggaca ggaaacgcac catat 35
<210> 3

<11> 29

<212> ADN

<213> Nhéntao

<220>
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<223> doan mdi dé tach dong gen BRAF ngudi
<400> 3

ggtctagcta cagagaaatc tcgatggag

<210> 4

<211> 29

<212> ADN

<213> Nhén tao

<220>

<223> doan mdi dé tich dong gen BRAF nguoi
<400> 4

ctecatcgag atttctetgt agetagacc

<210> 5

211> 31

<212> ADN

<213> Nhan tao

<220>

<223> doan mdi dé tach dong gen GSTP1 ngudi
<400> 5

atatgctage accatgecge cctacacegt g
<210> 6

211> 32

<212> ADN

<213> Nhéan tao

<220>

<023> doan mdi dé tach dong gen GSTP1 ngudi
<400> 6

tataaagctt ctgtttcceg ttgecattga tg
<210> 7

211> 42

<212> ADN

<213> Nhantao

<220>

<223> ADN tbng hop ciia vi tri nhan dién PreScission proteaaza

<400> 7
agettegagg tggactggan gitctgttec aggggoecct gg
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<210> 8

211> 42

<212> ADN

<213> Nhéntao

<220>

<223> ADN tng hop cia vi tri nhan dién PreScission proteaza

<400> 8

gatcecaggg geecctggaa cagaactice agtecacctc ca 42
<210> 9

<211> 38

<212> ADN

<213> Nhantao

<220>

<223> doan mdi dé tach dong gen MEK 1 (K96R) ngudi

<400> 9

aaaagfcgac atgcccaaga agaagecgac geecatee 38
<210> 10

211> 37

<212> ADN

<213> Nhén tao

<220>

<223> doan mdi dé tach dong gen MEK 1 (K96R) ngudi

<400> 10

tittgcggce geaggggact cgctetttgt tgcttce 37
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