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Linh vire ky thuit dwoc dé cip

Sang ché dé cap dén cac chat trung gian hitu dung cho viéc téng hop cht din xuét
aminopyrimidin va cac quy trinh didu ché chat trung gian nay. Va ngoai ra, sang ché con
dé cap dén quy trinh diéu ché chét din xuét aminopyrimidin hodc mudi dugc dung cua né
bang cach st dung cac chit trung gian méi noi trén.

Tinh trang k¥ thuit cia sang ché

WO 2016/060443 bdc 16 chit trung gian aminopyrimidin hoic mubi dugc dung cia
né ¢6 hoat tinh @c ché chon loc khéng céc kinaza protein, ddc biét khang céc kinaza
protein d5i voi thu thé yéu td tang truong qua da dot bién. Mudi trung gian
aminopyrimidin nay hozc mudi dugc dung ctia n6 c6 thé cung cép liéu phép an toan va
hiéu qua khang bénh ung thu phdi khong t& bao nho. WO 2016/060443 boc 16 chét trung
gian aminopyrimidin vi du N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit cua cong thuc 1 sau
day va quy trinh diéu ché chét trung gian nay.

<Cong thirc 1>
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WO 2016/060443 ciing bdc 16 quy trinh diéu ché chit din xuét aminopyrimidin c6
cong thtre (1), vi du quy trinh theo so dd phan tng sau day. Theo so dd phan tmg sau day,
Ri c6 thé 12 metoxy, Ry ¢6 thé 13 hydro, Rs c6 thé 1a morpholinyl, R4 c6 the 1a hydro, Rs c6
thé 1a phenyl, R¢ c6 thé 1a hydro, va Ry c¢6 thé 1a dimetylamino.

< So db phan Gmg >
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Cong thirc (1)

Cu thé, quy trinh diéu ché hop chit c6 cong thirc (I) theo so dd phan tng néu trén bao
gdm phan tng hop chit c6 cong thire (a) v6i hop chét c6 cong thire (b) bang cach st dung
natri hydrua dé thu duoc hop chét c6 cong thire (c); cho hop chét ¢6 cong thirc (c) phan ting
v6i hop chét c¢6 cong thie (d) bang cach sir dung natri hydrua @8 thu dwgc hop chét c6 cong
thirc (e); thuc hién sy amin héa khir hop chét cua cong thuc (e) dé thu dugc hop chét co
cong thirc (f); khir hop chat c6 cong thic (f) bang cach st dung st va amoni clorua dé thu
duoc hop chit c6 cong thire (g); va cho hop chét c¢6 cong thiic (g) phan tng véi acryloyl
clorua dé thu dwoc hop chat ¢ cong thirc (I).

Qué4 trinh nay bao gdm cac phan ung st dung natri hydrua, dé didu ché hop chét ¢
cong thirc (c) va hop chat c6 cong thirc (e). Tuy nhién, vi natri hydrua c6 kha ning chay nd
cao, nén c6 van dé 1a rat kho sir dung trong san xuat cong nghiép dai tra.

Ngoai ra, qué trinh nay ciing bao gdm viéc str dung sét trong budc dé khir nhém nitro
ctia hop chit c6 cong thirc (f) thanh nhém amino ctia chung. Tuy nhién, viéc sir dung sat
c6 thé gy ra sy &n mon va 6 nhiém trong 16 phan tng, diéu nay gy khé khin khi 4p dung
vao san xut dai tra. Hon nita, trong quéd trinh khir sit dung sit va amoni clorua dé thu
dugc hop chit caa cong thirc (g), cac san phdm nhua dudong khong xéc dinh va cac tha
phim dwgc san xuét; va san pham (nghia 12 hop chét c6 cong thirc (g)) thu duge c6 mau
den. Do d6, dé thu duge san phdm cudi cung, hop chit ¢6 cong thirc (I), c6 do tinh khiét
phit hop, cn phai thuc hién quy trinh tinh ché bang sic ky cot khé ap dung cho san Xuét
dai tra.

Ngoai ra, vi acryloyl clorua dugc st dung & budce cudi cing dé didu ché hop chit c6 cong
thac (I) co do én dinh thép, nén rat kho xir ly tai dia diém san xuét. Ngoai ra, do cac san phém
phéan hity khéc nhau dugc tao ra trong phan tmg hop chét c6 cong thiic (g) véi acryloyl clorua,
rét kho dé didu ché hop chit c6 cong thirc (I) ¢6 do tinh khiét pht hop.
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Ban chat k§ thuit cia sang ché

Vén dé ky thuat

Sang ché nay dé xuét quy trinh m&i phit hop véi san xuét cong nghiép dai tra va c6 thé
san Xudt N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hgp chit c¢6 cong thirc 1) hodc mudi
dugc dung ctia né véi do tinh khiét va san lugng cao.

Va ngoai ra sang ché con cung cdp chit trung gian m&i cho quy trinh nay va cac quy
trinh didu ché chét trung gian.

Giai phap ddi vé6i van dé

Theo phuong an ctia sang ché, sang ché cung cdp qué trinh diéu ché N-(5-(4-(4-
((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit (hgp chit c6 cong thirc 1) hodc mubi duge dung ciia né, quy
trinh bao gém (a) cho N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-morpholinophenyl)acrylamit (hop chit c6 cong thic 2) phan ung véi
dimetylamin hodc mudi cOng axit cia nd véi su c6 mat clia chit khtr va bazo dé tao thanh
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-morpholinophenyl)acrylamit (hgp chit ¢6 cong thirc 1); va (b) phéan 1ap N-(5-(4-
(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit (hop chit c6 cong thirc 1) tir hdn hop phan tng ciia bude (a).

Trong mdt phuong an, N-(3-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hgp chit c6 cong thirc 2) c6 thé thu
dugc bang cach cho N-(5-formamido-4-metoxy-2-morpholinophenyl)acrylamit (hop chét
c6 cong thirc 4) phan Gng véi 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-
4-carbaldehyt (hop chit ¢ cong thirc 10).

Trong mot phuong an khac, N-(5-formamido-4-metoxy-2-
morpholinophenyl)acrylamit (hop chét ¢co cong thirc 4) ¢6 thé thu duoc bang quy trinh bao
gdm céc budc (i) cho N-(5-amino-2-metoxy-4-morpholinophenyl)formamit (hgp chit c6
cong thirc 6) phan ng véi hop chit c6 cong thic 14 dé tao thanh hop chat c6 cong thirc 5;
va (ii) cho hgp chat c6 cong thirc 5 phan tng véi bazo dé thu dugc N-(5-formamido-4-
metoxy-2-morpholinophenyl)acrylamit:

<Cong thuc 14>
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trong d6, X va Y 1a halogen doc 1ap v6i nhau.

Van theo phuong 4n khéc, c¢6 thé thu dugc N-(5-amino-2-metoxy-4-
morpholinophenyl)formamit (hgp chit c¢6 cong thuc 6) bang cach khir N-(2-metoxy-4-
morpholino-5-nitrophenyl)formamit (hop chét c6 cong thirc 7). N-(2-metoxy-4-morpholino-
5-nitrophenyl)formamit (hop chét c6 cong thirc 7) ciing c6 thé thu dugc bing cach thuc hién
formyl hoa 2-metoxy-4-morpholino-5-nitroanilin (hgp chét c6 cong thic 8).

Vian theo phuong 4n khac, c6 thé thu dugc 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-
phenyl-1H-pyrazole-4-carbaldehyt (hop chit c6 cong thirc 10) bang cach cho 1-(2-
(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt phan tng vdi chit oxy
héa. C6 thé thu dugc 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt
bang cach cho 4-cloro-2-(metylthio)pyrimidin phan tng véi 3-phenyl-1H-pyrazol-4-
carbaldehyt.

Theo mot phuong an khéac cua sang ché, N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hop chét co cong thic
2) duoc cung cp.

Van theo mot phuong 4n khac cla sang ché, N-(5-formamido-4-metoxy-2-
morpholinophenyl))acrylamit (hop chét c6 cong thirc 4) duge cung cép.

Ciling theo mot phuong 4n khic cua sang ché, hop chét c6 cong thirc'5 hoic mudi cia
ching dugc cung cap:

<Codng thirc 5>
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trong do, Y la halogen.

Van theo mdt phuong 4n khic cla sang ché, N-(5-amino-2-metoxy-4-
morpholinophenyl)formamit (hop chét c6 cong thirc 6) duoc cung cép.

Hiéu qua c6 loi clia sang ché

Quy trinh cta sang ché c6 thé giai quyét hiéu qua cac vén dé lién quan dén quy trinh
cta k§ thuat trudc ddy, bang cach diéu ché N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hop chét
¢6 cong thire 1) théng qua cac chat trung gian méi, tie 14 céc hop chét c¢6 cong thirc 2, 4, 5
va 6. Theo d6, quy trinh cia sang ché bao gdm viéc didu ché hop chét c6 cong thic 5 tir
hop chit c6 cong thire 6; va sau d6 chuyén héa hop chit c6 cong thirc 5 thanh hop chét ¢6
cong thirc 4, nhd d6 6 thé tranh sir dung acryloyl clorua. Va ngoai ra, trong quy trinh cia
sang ché, c6 thé d& dang loai bé va kiém soat tap chit. Ngoai ra, do sang ché c6 thé tranh
viée sir dung sat va amoni clorua trong budc didu ché hop chét c6 cong thic 6 (tirc 1a
trong budc khir), quy trinh nay co thé giai quyét cac vAn d& v& n mon va 6 nhiém xuét
phat tr nguyén nhan st dung st trong 10 phan tng; va vi vy, phu hop véi san xuét cong
nghi¢p dai tra.

MO ta chi tiét sang ché
Sang ché cung cdp quy trinh didu ché N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acrylamit hodc
mudi dugc dung cia nd, thdng qua chét trung gian méi. So d6 phan ting tdng thé cia quy
trinh cta sang ché dugc trinh bay du6i dang so dd phan tmg 1 sau day.
< So d6 phan tmg 1>
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Trong so d6 phan ung 1, X va Y 1a halogen ddc 1ap v&i nhau.
Sau ddy, quy trinh cta sang ché s& dugc mo ta chi tiét cing vé6i cac bude twong tng
clia so dd phan ung 1.
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Sang ché cung cip quy trinh didu ché N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hgp chét
¢6 cong thitc 1) hoic mudi duoc dung ctia nd, quy trinh bao gdm (a) cho N-(5-(4-(4-
formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit (hgp chat c6 cong thirc 2) phén (mg v6i dimetylamin hodc
mudi cdng axit clia ndé véi su c6 mit cua chit khir va bazo dé tao thanh N-(5-(4-(4-
((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit (hop chét c6 cong thitc 1); va (b) phan 1ap N-(5-(4-(4-
((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit (hop chét c6 cong thie 1) tir hdn hgp phan g cta budc (a).

Trong quy trinh cia sang ché, phan tng & budc (a) 1a sy amin hoa khir. Chét khu
duogc st dung trong sy amin hoa khtr nay co thé 1a mot hodc nhiéu chét khir duge chon tir
nhém bao gdm natri triaxetoxyborohydrua, natri xyanoborohydrua va natri borohydrua.
Tét hon 13, chét khir c6 thé 13 natri triaxetoxyborohydrua. Chét khir ¢6 thé dugc s dung
v6i luong tir 1,0 dén 5,0 duong luong, t6t hon 1a tir 1,0 dén 3,0 duong lugng, trén 1 duong
lwong hop chit c¢6 cong thirc 2 mdc du khéi lwong ciia n6 c6 thé thay dobi theo cac chét
khit. Bazo dugc sir dung trong phén ing nay co thé 12 mét hodc nhiéu bazo dugc chon tir
nhém bao gdm natri cacbonat, natri bicacbonat, kali cacbonat, kali phosphat (bao gbm kali
phosphat mét bazo, kali phosphat hai bazo, va kali phosphat ba bazo), natri phosphat (bao
g@)m natri phosphat mot bazo, natri phosphat hai bazo, va natri phosphat hai bazo, 1,8-
diazabixyclo[5.4.0Jundec-7-en (DBU), 1,4-diazabixyclo[2.2.2]octan (DABCO), 1,5-
diazabixyclo[4.3.0]Jnon-5-en  (DBN), pyridine, trietylamin, diisopropylamin va
diisopropyletylamin. Sy amin kht nay c6 thé duoc thuc hién véi sy c¢6 mit clia mot hodc
nhiéu dung méi dugc chon tr nhéom bao gém dimetylaxetamit, dimetylformamit,
diclometan, tetrahydrofuran, axetonitril va etyl axetat. Va ngoai ra, phan trng ndi trén cling
¢6 thé duge thyuc hién & nhiét do tir 0 dén 50°C t6t hon 1a 20 dén 30°C. Do d6, phén tng
¢6 thé dugc thuc hién trong diéu kién trung binh; va vi vdy phu hop cho sén xuét cong
nghi¢p dai tra. |

Bud6c phan 14p & bude (b) ¢6 thé duge thuc hién bing cich két tinh tir hdn hop phéan
ttng & budce (a). Vi du, bude phan l1ap & bude (b) c6 thé dugce thuc hién bing cach két tinh
thong qua viéc thém dbi dung mdi vao hdn hop phan tng & bude (a). Pébi dung mai co thé
1a ruou Ci1~Cs (vi du metanol, etanol, isopropanol, butanol, va v.v.), nuéc, hodc hdn hop
cta chung, t6t hon 12 nude. Mic du luong d6i dung méi duge st dung khong dugc han ché
cu thé, nhung dbi dung méi c6 thé dwoc st dung theo ty 1¢ khdi luong, vi du tir 2 dén 20
1an, tt hon 1a tir 3 dén 10 14n, dya trén hdn hop c6 cong thirc 2. Bude phan lap cling co
thé duogc thuc hién & nhiét do tir 0 dén 40°C tét hon 1a 20 dén 30°C. Do d6, quy trinh cla
sang ché co thé dugc thuc hién trong diéu kién vira phai; va vi vay phi hgp cho san xXuét
cong nghiép dai tra.

Trong quy trinh cta sang ché, N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hop chét c6 cong thic
2) duoc st dung & budce (a) c6 thé thu dwgc bang cach cho N-(5-formamido-4-metoxy-2-
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morpholinophenyl)acrylamit (hgp chit c6 cong thic 4) phan Gng vé6i 1-(2-
(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chit c6 cong
thirc 10). Phan ting ctia hop chét c6 cong thirc 4 v6i hop chit ¢6 cong thie 10 c6 thé duoc
thuc hién véi sy c6 mit cia mdt hodc nhidu bazo duge chon tir nhém bao g@)m natri
hydrua, natri C1~Ce¢ alkoxit, kali Ci~Ce¢ alkoxit, natri cacbonat, kali cacbonat, lithi
cacbonat, xesi cacbonat, natri bicacbonat, kali bicacbonat, kali phosphat, 1,8-
diazabixyclo[5.4.0Jundec-7-en (DBU), 1,4-diazabixyclo[2.2.2]octan (DABCO), 1,5-
diazabixyclo[4.3.0]non-5-en (DBN), pyridin, dimetylaminopyridin, va trietylamin, t&t hon
13 natri C1~Cs alkoxit hodc kali C1~Cs alkoxit, tot hon nira 1a natri C1~Cs alkoxit. Bazo ¢6
thé duoc str dung véi lugng tir 1 dén 5 mol, tét hon 1a tir 1,0 dén 2.0, trén 1 mol hop chét
c6 cong thirc 4. Va ngoai ra, phan (mg ctia hop chit c6 cong thic 4 v6i hop chat ¢ cong
thire 10 cling ¢c6 thé duoc thuc hién khi c6 mét dung moi tro, vi du véi su ¢ méat cia mot
hodc nhidu dung mdi dugc chon tir nhém bao gdm dimetylformamit, dimetylaxetamit,
diclorometan, dimetyl sulfoxit, tetrahydrofuran, hexametylphosphoramit, rugu Ci~Cs,
dietyl ete, etyl axetat, axetonitril va axeton. T6t nhét 1a phan ung co thé dugc thuc hién
trong dimetylformamit hoic tetrahydrofuran. Va phan tng ciing c¢6 thé dugc thuc hién &
nhiét d tir 0 d&én 50°C tét hon 1a 0 dén 30°C.

Trong quy trinh cua sang ché, N-(5-formamido-4-metoxy-2-
morpholinophenyl)acrylamit (hgp chét c¢6 cong thirc 4) cé thé thu duoc bang quy trinh bao
gdm céc buéde (i) cho N-(5-amino-2-metoxy-4-morpholinophenyl)formamit (hgp chét c6
cong thirc 6) phan tng v&i hop chit ¢6 cong thirc 14 dé tao thanh hop chit ¢ cong thirc 5;
va (ii) cho hop chét c6 cong thirc 5 phan tmg véi bazo dé thu dugc N-(5-formamido-4-
metoxy-2-morpholinophenyl)acrylamit:

<Cong thic 14>
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trong do, X va Y la halogen doc 1ap v6i nhau.

Trong phuong 4n cia quy trinh cua sang ché, bude (i) va bude (ii) ¢ thé dugc thuc
hién trong phan Gng mot binh, ma khong can phan lap hop chit c6 cong thirc 5. Vi vay,
quy trinh cta sang ché phil hop cho viéc san xuét cong nghiép dai tra.

Budc phan Gng cua budce (i), trc phan tng cua hop chét c¢6 cong thirc 6 v6i hop chét
c6 cong thirc 14 c6 thé duogc thuc hién véi su ¢6 mit ciia mdt hodc nhiéu bazo duogc chon tir
nhom bao gém kali tert-butoxit, natri hydroxit, kali hydroxit, natri hydrua, natri cacbonat,
natri bicacbonat, kali cacbonat, kali phosphate (bao gdm kali phosphat mot bazo, kali
phosphat hai bazo, va kali phosphat ba bazo), natri phosphat (bao gbm natri phosphat mot
bazo, natri phosphat hai bazo, va natri phosphat ba bazo), 1,8-diazabixyclo[5.4.0]Jundec-7-
en (DBU), 1,4-diazabixyclo[2.2.2]octan (DABCO), 1,5-diazabixyclo[4.3.0]non-5-en
(DBN), pyridin, trietylamin, diisopropylamin va diisopropyletylamin. Bazo ¢6 thé dugc st
dung v6i lugng tir 1 dén 5 duong lugng, t5t hon 12 tir 1 dén 3 duong luong, trén 1 duong
lugng hop chét ¢6 cong thic 6. Co thé thyc hién phan ting véi sy c6 mat ciia mot hodc nhiéu
dung mo6i dugc chon tr nhém bao gﬁ‘)m axeton, axetonitril, metyl etyl keton,
dimetylformamit, dimetylaxetamit, diclometan, dimetyl sulfoxit, dimetylsulfonamit,
tetrahydrofuran, hexametylphosphoramit, rugu Ci~Cs, dimetyl ete, dietyl ete diisopropyl
ete, etyl axetat, dimetoxyetan va toluen. Tét hon 13, dung mdi c6 thé 13 axeton, axetonitril,
metyl etyl keton, hodc rugu Ci~Cs (nhu metanol, etanol, propanol, rugu isopropyl, butanol,
va v.v). Tét hon nita 1a dung moéi cod thé 13 axetonitril. Phan @ng c6 thé duoc thuc hién &
nhiét d6 tir 0 dén 100°C t&t hon 1a 10 d&én 30°C.

Budc phan (ng ctia budce (i), thc phan Gng cua hop chét c6 cong thirc 5 v6i bazo,
bazo ¢6 thé 13 mot hodc nhidu bazo dugc chon tir nhém bao gdm Kkali tert-butoxit, natri
hydroxit, kali hydroxit, natri hydrua, natri cacbonat, natri bicacbonat, kali cacbonat, kali
phosphat (bao gdm kali phosphat mot bazo, kali phosphat hai bazo, va kali phosphat ba
bazo), natri phosphat (bao gdm natri phosphat mot bazo, natri phosphat hai bazo, va natri
phosphat ba bazo), 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU), 1,4-
diazabixyclo[2.2.2]octan (DABCO), 1,5-diazabixyclo[4.3.0]non-5-en (DBN), pyridin,
trietylamin, diisopropylamin va diisopropyletylamin. Tét hon 1a bazo c¢6 thé 13 natri
hydroxit, trietylamin hodc diisopropylamin, t5t hon nita 1a trietylamin. Bazo ¢6 thé dugc
st dung véi lugng tir 1 dén 20 duong lugng, t6t hon 1a tir 5 dén 10 duong lugng, trén 1
duong lugng hop chét c6 cdng thirc 6. Va ngoai ra, phan tng ¢6 thé dugc thuc hién véi su
c6 mit cia dung mdi dugc chon tir nhém bao gdm axetonitril, metyl etyl keton, axeton,
metyl isobutyl keton, diclometan, dicloetan, dimetylformamit, dimetylaxetamit, dimetyl
sulfoxit, tetrahydrofuran, ruou Ci1~Cs, toluen, etyl axetat, isopropyl axetat, dietyl ete, nudc
va hdn hop cta chung. T6t hon 13, dung mdi cb thé duoc chon tir nhém bao gém ruou
C1~Cs, axetonitril, tetrahydrofuran, metyl etyl keton, axeton, diclorometan, nudc va hdn
hop cta chung. Tt hon 13, dung moi c6 thé 1a rugu C1~Cs. Phan tng hop chét c6 cong
thtrc 5 v6i bazo c6 thé duge thuc hién & nhiét do tir 40 dén 150°C, t6t hon 1a & nhiét do tur
60 dén 100°C, tt hon nita 1a & nhiét d hoi luu cua dung moi dugce st dung.
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Trong quy trinh cua sang ché, c6 thé thu dugc N-(5-amino-2-metoxy-4-
morpholinophenyl)formamit (hop chét c6 cong thuc 6) bang cach khir N-(2-metoxy-4-
morpholino-5-nitrophenyl)formamit (hop chét ¢ cong thic 7). C6 thé khtr bing chit khir
duogc chon tir nhém bao gém axit formic va amoni format. Chat khir ¢6 thé duoc st dung
v6i luong tir 1 dén 15 duong lugng, trén 1 duong lugng hop chét c6 cong thirc 7. Ngoai ra,
budc khir cling c6 thé dugc thuc hién vé6i su c¢6 mit cua chét xtc tic dugce chon tir nhém
bao gém paladi, paladi/cacbon, kém, déng, magie, va platin, tdt hon 14 v6i su c¢6 mit cua
paladi/cacbon. Co thé thuc hién phan tmg khi ¢6 mit dung méi tro, vi du véi sy c6 mit
cia mdt hodc nhidu dung moi dugc chon tr nhéom bao gdbm dimetylformamit,
dimetylaxetamit, diclorometan, dimetyl sulfoxit, tetrahydrofuran, hexametylphosphoramit,
ruou C1~Cs, dietyl ete, etyl axetonitril va axeton. Tét hon 13, dung moi co thé 1a
tetrahydrofuran va/hodc etanol. Va phéan g cling ¢ thé dugc thuc hién & nhiét do tir 0
dén 50°C tt nhét 1a 20 dén 30°C.

Trong quy trinh cua sang ché, N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop
chit ¢6 cong thuc 7) c¢6 thé thu dugc bang cach thuc hién formyl héa 2-metoxy-4-
morpholino-5-nitroanilin (hgp chit c6 cong thirc 8). C6 thé thyc hién qua trinh formyl héa v6i
hdn hop axit axetic (vi dy: axit axetic khan) va axit formic. Mai lugng axit axetic va axit
formic dugc str dung c6 thé dao dong tir 2 dén 5 mol, t6t hon 1a tix 2,5 dén 3,5 mol, trén 1 mol
hop chét ¢o cong thuc 8. Va formyl héa cling co thé duoc thuc hién khi c6 mit dung mdi tro,
vi du v6i su c6 midt cia mdt hodc nhiéu dung méi dugc chon tr nhom bao gém
dimetylformamit, dimetylaxetamit, diclorometan, dimetyl sulfoxit, tetrahydrofuran,
hexametylphosphoramit, rugu C1~Cs, dietyl ete, etyl axetat, axetonitril va axeton. T6t hon 14,
dung mdi ¢co thé 1a dimetylformamit, dimetylaxetamit, tetrahydrofuran hodc hop chit cua
chiing. Va phan tmg ciing ¢6 thé duoc thuc hién & nhiét do tir 0 dén 70°C tét hon 1a 20 dén
50°C.

Trong quy trinh cia sang ché, 2-metoxy-4-morpholino-5-nitroanilin (hop chét c6
cdng thiac 8) co thé thu duogc bang cach cho 4-floro-2-metoxy-5-nitroanilin (hop chét ¢6
cong thirc 9) phan ing véi morpholin (hop chit ¢6 cong thirc 15). C6 thé thuc hién phan
tmg v6i su c6 mit cua natri Ci~Cs alkoxit, kali Ci~Ce alkoxit, natri cacbonat, kali
cacbonat, lithi cacbonat, xesi cacbonat, natri bicacbonat, kali bicacbonat, kali phosphat,
1,8-diazabixyclo[5.4.0]Jundec-7-en (DBU), 1,4-diazabixyclo[2.2.2]octan (DABCO), 1,5-
diazabixyclo[4.3.0]non-5-en (DBN), pyridin, dimetylaminopyridin, trietylamin va
diisopropyletylamin. Tét hon nita 1a bazo ¢ thé 1a trietylamin hodc diisopropyletylamin.
C6 thé thuc hién phan tng khi ¢6 mit dung moi tro, vi du véi sy ¢ mét ciia mdt hodc
nhiéu dung mdi dugc chon tr nhém bao gdbm dimetylformamit, dimetylaxetamit,
diclorometan, dimetyl sulfoxit, tetrahydrofuran, hexametylphosphoramit, rugu Ci~Cs,
dietyl ete, etyl axetonitril va axeton. Tét hon 13, dung mdi c6 thé 13 axetonitril hogc
tetrahydrofuran. Va phan tng cling c6 thé dugc thuc hién ¢ nhiét do tir 0 dén 100°C tbt
hon 12 70 dén 80°C.

Trong mét phuong an, hop chit c6 cong thirc 10 duge sit dung lam chét trung gian trong
so d6 phan tmg 1 ¢6 thé dugc didu ché theo so d6 phan tmg 2 sau day.
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< So d6 phan tng 2>
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1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét
¢6 cong thirc 10) ¢6 thé thu duge bang cach cho 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-
1H-pyrazol-4-carbaldehyt (hop chit c6 cong thic 11) phan ung véi chit oxy hoa. Chét
oxy hda c6 thé 12 mot hodc nhidu chdt oxy héa dugc chon tir nhém bao gbdm kali
permanganat, axit cromic, oxy, hydro peroxit va axit 3-cloperbenzoic. Tét hon 1a chit oxy
héa c6 thé 1a hydro peroxit. Lugng chat dxy hoa duge st dung ¢6 thé dao dong tir 1,8 dén
10,0 mol, t6t hon 1a tr 2,0 dén 5 mol, trén 1 mol hgp chét cta cong thirc 17. Va ¢6 thé
tang toc do phan tng bang cach thuc hién su oxy hoa v6i sy c6 mit cia chét xuc tac nhu
amoni molybdat tetrahydrat. Co thé thuc hién phan ng v6i sy ¢6 mat cia mot hodc nhiéu
dung modi dugc chon tr nhom bao gém ruou Ci1~Cs, cacbon tetraclorua, cloroform,
diclometan, axeton, metyl etyl keton, metyl isobutyl keton, xyclohexanon, pentan, hexan,
heptan, octan, nonan, decan, undecan, dodecan, xyclohexan, xdng ete, diu hoa, toluen,
xylen, mesitylen va benzen.

1-(2-(metylthio)pyrimidin-4-y1)-3-phenyl- 1H-pyrazol-4-carbaldehyt (hop chit c6 cong
thirc 11) ¢6 thé thu dugc bang cach cho 4-cloro-2-(metylthio)pyrimidin (hop chét c6 cong
thirc 12) phan tng véi 3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét c6 cong thirc 13). Phan
{ing ctia hop chat c6 cong thire 12 véi hop chit ¢6 cong thic 13 ¢6 the dugce thyc hién véi su
cO mat cida mdt hodc nhiéu bazo dugc chon tir nhém bao gém kali tert-butoxit, natri hydroxit,
kali hydroxit, natri hydrua, natri cacbonat, kali cacbonat, kali phosphat (bao g6n1 kali
phosphat mot bazo, kali phosphat hai bazo, va kali phosphat ba bazo), natri phosphat (bao
gOdm natri phosphat mét bazo, natri phosphat hai bazo, va natri phosphat ba bazo), 1,8-
diazabixyclo[5.4.0Jundec-7-en  (DBU), 1,4-diazabixyclo[2.2.2]octan (DABCO), L.5-
diazabixyclo[4.3.0]lnon-5-en  (DBN),  pyridin, trietylamin,  diisopropylamin  va
diisopropyletylamin. Tét hon 1a c6 th8 chon bazo tir nhém bao gdbm natri cacbonat, kali
cacbonat va kali phosphat. Co6 thé thuc hién phan tmg véi su c6 mit cia mot hodc nhiéu dung
moi dugc chon tr nhém bao gém diclometan, dicloetan, dimetylformamit, dimetylaxetamit,
dimetyl sulfoxit, tetrahydrofuran, rugu C1~Cs, etyl axeton, metyl etyl keton, axetonitril va
toluen. Tét hon 1a dung méi cb thé dugc lya chon tr nhém bao gi‘)m diclometan,
dimetylformamit va dimetylaxetamit. T6t hon nita la dung méi c6 thé 14 dimetylformamit. Va
phan tmg cling c¢6 thé dugc thuc hién & nhiét do tir 0 dén 100°C, t6t hon 12 40 dén 60°C.

Sang ché bao gdm, trong pham vi ciia sang ché, cac chit trung gian méi hitu dung
cho céc quy trinh méi nay.

Theo d6, sang ché dé xuét N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hgp chét c¢6 cong thirc 2).
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Ngoai ra, sang ché cling d&  xudt, N-(5-formamido-4-metoxy-2-
morpholinophenyl))acrylamit (hop chét c6 cong thic 4).
Ngoai ra, séng ché ciing dé xuét hop chit cia cong thirc 5 hodic mudi cia ching:
<Cong thuc 5>

o

.

trong dd, Y 1a halogen.
Ngodi ra, sang ché ciing dé xuét, N-(5-amino-2-metoxy-4-morpholinophenyl)acrylamit
(hop chét co cong thuc 6).

Vi du thye hién sang ché

Céc vi du sau ddy dugc dua ra chi véi muc dich minh hoa va khoéng ¢6 y lam giGi han
sang ché. ‘

Vi dy 1. Diéu ché 2-metoxy-4-morpholino-5-nitroanilin (Hop chét 8)

Hén hop 4-floro-2-metoxy-5S-nitroanilin (60,0 g, 0,322 mol), axetonitril (600,0 mL),
diisopropyletylamin (93,3 g, 0,623 mol), va morpholin (84,2 g, 0,967 mol) duoc hdi luu
bang cach khudy trong 4 gio. Thanh hdn hop phéan tng 14 nuéc tinh ché (1,8 L) duge thém
va0. Chét rin thu duge duoc loc va sau d6 dugc lam kho trong chdn khong dé thu 78,0 g
hop chit tiéu dé. (San lwong: 96,0%)

'H-NMR(400 MHz, DMSO) § 7,21(s, 1H), 6,76(s, 1H), 5,03(s, 2H), 3,89(s, 3H), 3,69(t,
4H), 2,92(t, 4H)

Vi du 2. Biéu ché N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (Hop chit 7)

Hon hop axit axetic khan (254,0 g, 2,487 mol) va axit formic (137,4 g, 2,984 mol)
dugc khudy & 50°C trong 30 phuat. 2-metoxy-4-morpholino-5-nitroanilin (210,0 g, 0,829
mol) va tetrahydrofuran (219 mL) dugc thém vao hdn hgp phan tng, sau d6 dugc khudy &
20-25°C trong 1 gid. Pugc hdn hop phan tng 13 metyl tert-butyl ete (2,1 L) duge thém vao.
Chét rén tao thanh duoc loc va sau d6 lam khod trong chdn khéng dé thu duoc 211,0 g hop
chat tiéu dé. (San luong: 91,0%)

'H-NMR (400 MHz, DMSO) & 9,88(s, 1H), 8,85(s, 1H), 8,29(d, 1H), 6,83(s, 1H), 3,99(,
1H), 3,72-3,74(t, 4H), 3,03-3,05(t, 4H)

Vi du 3. N-(5-amino-2-metoxy-4-morpholinophenyl)formamit (Hop chét 6)
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Hdn hop gdm N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (100,0 g, 0,356
mol), etanol (700,0 mL), tetrahydrofuran (700,0 mL), 10% paladi/cacbon (5,0 g), va
amoni format (200,0 g) dugc khudy & nhiét ¢ phong trong 1 gio. Hon hop phéan tmg dugc
khudy & 40°C trong 2 gid va duoc loc bang cach sir dung d4t diatomit. Dung dich loc thu
duoc dugc cd dic trong diéu kién ap suét giam. Diclometan (1,4 mL) va nuéc tinh ché
(1,0 mL) dugc thém vao cdn thu dugc, sau do dugc khudy 1én. Lép hitu co duge tach ra
dugc ¢ dic trong didu kién ap suét giam dé thu vé 61,0 g hop chét tiéu dé. (San luong:
68,3%)

TH-NMR (400 MHz, DMSO) 6 9,33(s, 1H), 8,20(s, 1H), 7,58(s, 1H), 6,66(s, 1H), 4,49
(s, 2H), 3,73 (m, 7H), 2,77(t, 4H)

Vi du 4. DPiéu ché 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-
carbaldehyt (Hop chét 11)

Hop chét 4-cloro-2-(metylthio)pyrimidin (102,6 g, 0,639 mol), 3-phenyl-1H-pyrazol-
4-carbaldehyt (100,0 g, 0,581 mol), kali cacbonat (160,5g, 1,162 mol), va
dimetylformamit (700 mL) dugc khudy & 40-50°C trong 2 gio. Nuée tinh ché (1,6 L) duoc
thém tlr tir vao hdn hop phan tng, sau d6 dugc khudy & nhiét d6 phong trong 2 gio. Chét
rén thu duoc duge loc va sau d6 dugc 1am khd trong chdn khéng dé thu 154,0 g hop chét
tiéu dé. (San luong: 89,5%)

'TH-NMR(400 MHz, CDCIl3) & 10,10(s, 1H), 9,20(s,1H), 8,65(d, 1H), 7,84-

7,86(m, 2H), 7,67-7,71(m, 3H), 2,65(s, 3H)

Vi du 5. DPidu ché 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-
carbaldehyt (Hop chit 10)

Dung dich 35% hydro peroxit (3,4 g, 30,3 mmol) va amoni molybdat tetrahydrat (0,4 g,
0,3 mmol) duoc thém vao dung dich 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-
carbaldehyt (3,0 g, 10,1 mmol) trong etanol (21,0 mL). Hdn hop dugc khudy trong 2 gid va
sau d6 duogc tach chiét bang diclometan (30,0 mL) va nudc tinh ché (30,0 mL). Lép hitu co
wchraduqcr&abéngdung(ﬁdlnauimﬂﬁl1096(ZLOrnL)vénuécﬁnhchéVasmldécédﬁc
trong diéu kién 4p sudt giam. Can thu dugc dugc két tinh bang cach thém rugu isopropyl vao
d6. Chét rin thu dugc duge loc va sau d6 dugc lam kho trong chdn khéng dé thu 2,8 g hop
chét tiéu dé. (San luong: 84,3%)

TH-NMR (400 MHz, CDCl3) & 10,12(s, 1H), 9,30(s, 1H), 9,00(d, 1H), 8,27(d, 2H), 7,87-
7,93(m, 2H), 7,48-7,54(m, 3H), 3,44(s, 3H)

Vi du 6. Didu ché N-(5-amino-4-metoxy-2-morpholinophenyl)formamit (Hop chat 4)

Hdn hop gdm (5-amino-2-metoxy-4-morpholinophenyl)formamit (20,0 g, 0,080
mol), axetonitril (200,0 mL), natri bicacbonat (20,0 g, 0,239 mol), va 3-clopropionyl
clorua (13,1 g, 0,103 mol) dugc khuéy & 20-30°C trong 30 phut. Biclometan (300,0 mL)
va nude tinh ché (200,0 mL) duoc thém vao hdn hgp phan tmg, sau d6 dugc khudy. Lép
hitu co duge tach ra dugc co dic trong didu kién ap suit giam dé diéu ché 3-cloro-N-(5-
formamido-4-metoxy-2-morpholinophenyl)propanamit (Hop chét 5) va sau d6 n-propanol
(140,0 mL) va trietylamin (80,5 g, 0,796 mol) dugc thém vao, theo sau bdi bude hdi Iuu
trong diéu kién khudy trong 3 gio. Hon hgp phan tmg dugce 1am mat dén nhiét d6 phong.
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Chét rén thu dugc dugce loc va sau d6 lam kho trong chdn khéng d& thu vé 24,2 g hop chit
tiéu dé. (San luong: 99,6%)

TH-NMR (400 MHz, DMSO) & 10,49(br, 1H), 9,55(s, 1H), 9,09(s, 1H), 8,58(s, 1H),
8,24(s, 1H), 6,83(s, 1H), 6,62(dd, 1H), 6,21(d, 1H), 5,71(d, 1H), 3,85(s, 3H), 3,76(t, 4H),
2,82(t, 4H)

Vi du 7. Diéu ché N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (Hop chét 2)

Hon hop gdébm N-(5-formamido-4-metoxy-2-morpholinophenyl)acrylamit (15,0 g,
0,049 mol), tetrahydrofuran (125,0 mL), 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-
1H-pyrazol-4-carbaldehyt (17,7 g, 0,054 mol), va natri tert-butoxit (4,5 g, 0,054 mol) duogc
khudy ¢ 20-30°C trong 1 gi. Dung dich 2N NaOH (45,0 mL) dugc thém vao hdn hop
phan tng, sau d6 dugc khudy & nhiét do phong trong 15 gid. Nudc tinh ché (75,0 mL)
duoc thém tir tir vao hdn hop phan tng, sau d6 duoc khudy & 20-30°C trong 2 gid. Chét
rén thu dugc duge loc va sau d6 1am kho trong chdn khéng dé thu vé 14,4 g hop chét tiéu
dé. (San lugng: 55,8%)

TH-NMR (400 MHz, DMSO) 6 10,15(s, 1H), 9,95(br, 1H), 9,17(s, 1H), 8,98(br, 1H),
8,62(d, 1H), 8,37(s, 1H), 8,02(m, 2), 7,51(m, 3H), 7,38(d, 1H), 6,94(s, 1H), 6,73(dd, 1H),
6,30(d, 1H), 5,80(d, 1H), 3,90(s, 3H), 3,82(t, 4H), 2,86(t, 4H)

Vi du 8 DPidu ché N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (Hop chit 1)

Hbn hop gdm N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-morpholinophenyl)acrylamit (3,0 g, 0,006 mol), dimetylaxetamit (30,0 mL),
dimetylamin hydroclorua (0,9 g, 0,011 mol), va diisopropyletylamin (3,7 g, 0,029 mol)
dugc khuéy & 20-30°C trong 1 gid. Natri triaxetoxyborohydrua (3,6 g, 0,017 mol) dugc
thém vao hdn hop phéan tng, sau d6 dugc khudy & 20-30°C trong 1 gid. Nude tinh ché
(30,0 mL) duoc thém vao hdn hgp phan tng, sau d6 dugc khudy trong 1 gi. Chét ran thu
duoc duoc loc trong diéu kién ap suat giam va sau d6 lam kho trong chdn khéong dé thu vé
2,9 g hop chét tidu dé. (San luong: 92,0%)

"H-NMR (400 MHz, DMSO) & 9,15(s, 2H), 9,08(s, 1H), 8,54(d, 1H), 8,18(s, 1H),
8,05(d, 2H), 7,48(m, 2H), 7,36(m, 1H), 7,34(d, 1H), 6,96(s, 1H), 6,74(q, 1H), 6,44(d, 1H),
5,85(d, 1H), 3,91(s, 3H), 3,82(s, 4H), 3,46(1s, 1H), 2,86(s, 4H), 2,21(s, 6H)

-14-



39007

YEU CAU BAO HQ

1. Quy trinh didu ché N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit hodc mubi dugc dung
clia né, quy trinh bao gdbm

(a) cho N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit phan tmg véi dimetylamin hozic mudi cong axit ctia né véi sy ¢6
mit cta chit khir va bazo dé tao thanh N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit; va

(b) taich N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit phan tir hdn hop phan tmg & budc (a).

2. Quy trinh theo diém 1, trong do chét khir 1a mot hodic nhiéu chit khir dugce chon tir
nhém bao gém natri triaxetoxyborohydrua, natri xyanoborohydrua, va natri borohydrua.

3. Quy trinh theo diém 1, trong d6 chat khir duge sir dung theo ty 1¢ tir 1 dén 5 duong
lugng trén 1 duong luong N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-morpholinophenyl)axrylamit.

4. Quy trinh theo diém 1, trong d6 bazo 1a mt hodc nhiéu bazo dugc chon tir nhém bao
gém natri cacbonat, natri bicacbonat, kali cacbonat, kali phosphat, natri phosphat, 1,8-
diazabixyclo[5.4.0Jundec-7-en, 1,4-diazabixyclo[2.2.2]octan, 1,5-diazabixyclo[4.3.0]non-5-en,
pyridin, trietylamin, diisopropylamin va diisopropyletylamin.

5. Quy trinh theo diém 1, trong d6 budc phan tmg & budc (a) duge thuc hién trong
mot hodc nhiéu dung moi dugce chon tir nhém bao gém dimetylaxetamit, dimetylformamit,
diclometan, tetrahydrofuran, axetonitril va etyl axetat.

6. Quy trinh theo diém 1, trong d6 budc phan 1ap & budc (b) c6 thé dugc thuc hién
bang cach két tinh théng qua viéc thém dbi dung moi vao hdn hop phan tng & budc (a).

7. Quy trinh theo diém 6, trong do dbi dung moi 1a rugu C1~Cs, nudce, hodc hdn hop
cua chung.

8. Quy trinh theo diém 1, trong d6 N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit c6 thé thu dugc bang
cach cho N-(5-formamido-4-metoxy-2-morpholinophenyl)acrylamit phan ng véi 1-(2-
(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt.

9. Quy trinh theo diém 8, trong d6 phan tmg dugc thuc hién véi sw ¢6 mit ctia mot hozic

nhiéu bazo dugc chon tir nhém bao gém natri hydrua, natri C~Cs alkoxit, kali Ci1~Cs alkoxit,
kali cacbonat, kali cacbonat, lithi cacbonat, xesi cacbonat, natri bicacbonat, kali bicacbonat, kali
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phosphat, 1,8-diazabixyclo[5.4.0]undec-7-en, 1,4-diazabixyclo[2.2.2]octan, 1,5-
diazabixyclo[4.3.0]non-5-en, pyridin, dimetylaminopyridin, va trietylamin.

10. Quy trinh theo diém 8, trong d6 N-(5-formamido-4-metoxy-2-
morpholinophenyl)acrylamit thu dugc bang quy trinh bao gdm céc budc

(i) cho N-(5-amino-2-metoxy-4-morpholinophenyl)formamit phan tmg véi hop chét c6
cong thirc 14 dé tao thanh hop chét ¢6 cong thuc 5; va

va (ii) cho hgp chat c6 cong thirc 5 phan tng vi bazo dé thu duge N-(5-formamido-
4-metoxy-2-morpholinophenyl)acrylamit:

<Cong thuc 14>
0]
XJ\/\Y
<Cong thtrc 5>

)

)
HN
N
H
N
O
trong do, X va Y 1a halogen ddc 14p véi nhau.

11. Quy trinh theo diém 10, trong d6 budc (i) va budc (ii) c6 thé dugce thuc hién trong
phan tng mdt binh, ma khéng can phan 14p hop chit c6 cong thirc 5.

12. Quy trinh theo diém 10, trong d6 phan tmg & budc (i) dugce thuc hién v6i su ¢b mat
ctia mot hodc nhiéu bazo duge chon tir nhém bao g6m kali tert-butoxit, natri hydroxit, kali
hydroxit, natri hydrua, natri cacbonat, natri bicabonat, kali cacbonat, kali phosphat, natri
phosphat, 1,8-diazabixyclo[5.4.0]undec-7-en, 1,4-diazabixyclo[2.2.2]octan, 1,5-
diazabixyclo[4.3.0]non-5-en, pyridin, trietylamin, diisopropylamin va diisopropyletylamin.

13. Quy trinh theo diém 10, trong d6 bazo duge st dung & bude (ii) 1a mot hodc nhiéu
bazo dugc chon tir nhom bao gém kali tert-butoxit, natri hydroxit, kali hydroxit, lithi hydroxit,
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natri hydrua, natri cacbonat, natri bicabonat, kali cacbonat, kali phosphat, natri phosphat, 1,8-
diazabixyclo[5.4.0]undec-7-en, 1,4-diazabixyclo[2.2.2]octan, 1,5-diazabixyclo[4.3.0]non-5-¢en,
pyridin, trietylamin, diisopropylamin va diisopropyletylamin.

14. Quy trinh theo diém 10, trong d6 N-(5-amino-2-metoxy-4-
morpholinophenyl)formamit thu dugc bang cach khir N-(2-metoxy-4-morpholino-5-
nitrophenyl)formamit.

15. Quy trinh theo diém 14, trong d6 c6 thé khir béng chit khir duge 'ch(_)n tr nhom
bao gém axit formic va amoni format.

16. Quy trinh theo diém 14, trong d6 ¢6 thé thyuc hién khtt v&i su ¢6 mit cta chét xtc
tac dugce chon tir nhém bao gé)m paladi, paladi/cacbon, kém, dé)ng, magie, va platin.

17. Quy trinh theo diém 14, trong d6 N-(2-metoxy-4-morpholino-5-
nitropheny!)formamit thu dugc bang cach thuc hién formyl héa 2-metoxy-4-morpholino-5-
nitroanilin.

18. Quy trinh theo diém 17, trong d6 qua trinh formyl hoa dugc thyc hién véi hdn hop
axit axetic va axit formic.

19. Quy trinh theo diém 8, trong d6 1-(2-(metylsulfonyl)pyrimidin-4-y1)-3-phenyl-
1H-pyrazol-4-carbaldehyt thu dugc bang cach cho 1-(2-(metylthio)pyrimidin-4-y1)-3-
phenyl-1H-pyrazol-4-carbaldehyt phan tng voi chét oxy hoéa.

20. Quy trinh theo diém 19, trong d6 cht oxy hoéa 1a mot hodc nhiéu chét oxy héa
dugc lya chon tir nhém bao g(k)m kali permanganat, axit cromic, oxy, hydro peroxit va axit
3-cloperbenzoic.

21. Quy trinh theo diém 19, trong d6 phan g dugc thuc hién v6i su ¢ mét cua mot
hoic nhiéu dung méi dugce chon tir nhém bao ngm ruou C1~Cs, cacbon tetraclorua,
clorofom, diclometan, axeton, metyl etyl keton, metyl isobutyl keton, xyclohexanon,
pentan, hexan, heptan, octan, nonan, decan, undecan, dodecan, xyclohexan, xdng ete, dau
hoda, toluen, xylen, mesitylen va benzen.

22. Quy trinh theo diém 19, trong d6 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-
pyrazol-4-carbaldehyt thu duoc biang cach cho 4-cloro-2-(metylthio)pyrimidin phan Gng véi 3-
phenyl-1H-pyrazol-4-carbaldehyt.

23. Quy trinh theo diém 22, trong d6 phan ing duoc thuc hién véi su 6 mit ciia mot

hodc nhiéu bazo dugc chon tir nhém bao gém kali tert-butoxit, natri hydroxit, kali
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hydroxit, natri hydrua, natri cacbonat, kali cacbonat, kali phosphat, natri phosphat, 1,8-
diazabicyclo[5.4.0Jundec-7-en, 1,4-diazabixyclo[2.2.2]octan, 1,5-diazabixyclo[4.3.0]non-
5-en, pyridin, trietylamin, diisopropylamin va diisopropyletylamin.

24. Quy trinh theo diém 22, trong d6 phan Gng dugc thuc hién véi sy 6 mat cua mat
hodc nhiéu dung mo6i dugc chon tir nhdm bao gém diclometan, dicloetan,
dimetylformamit, dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, rugu Ci~Cs, etyl

axetat, axeton, metyl etyl keton, axetonitril va toluen.

25. Hop chét, trong d6 hop chét nay 1a N-(5-(4-(4-formyl-3-phenyl-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit.

26. Hop chét, trong d6 hop chét nay 1a N-(5-formamido-4-metoxy-2-
morpholinophenyl)acrylamit.

27. Hop chit c6 cong thiic 5 hodc mudi ctia no:
<Cong thirc 5>

J

o)
HN
N
H
N
@)
trong d6, Y 1a halogen.

28. Hop chét, trong d6 hop chét nay 1a N-(5-aminb-2-metoxy-4-
morpholinophenyl)formamit.
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