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(54) QUY TRINH BPIEU CHE DAN XUAT AMINOPYRIMIDIN

(57) Sang ché dé xuit quy trinh diéu ché din xuat aminopyrimidin hodc mudi dugc dung
ctia n6 ¢ hoat tinh e ché chon loc khang cac kinaza protein, dac bi€t khang cac kinaza
protein d6i voi thy thé yéu té tang truong qua da dot bién. Ngoai ra sang ché con dé xuat
chat trung gian cho quy trinh nay va cac quy trinh diéu ché cht trung gian nay.
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Linh vwe ky thuit dwoc dé cap

Sang ché d& cap dén quy trinh didu ché din xuét aminopyrimidin hoic mubi
dugc dung cua n6. Ngoai ra sang ché con dé cap dén cac chét trung gian hiru dung cho
quy trinh dé cap & trén va céac quy trinh diéu ché chét trung gian nay.
Tinh trang k¥ thuit ciia sang ché

WO 2016/060443 bdc 16 chit trung gian aminopyrimidin hodc mudi duoc dung
ciia no ¢6 hoat tinh tc ché chon lgc khang céc kinaza protein, dac biét khang cac kinaza
protein d6i véi thu thé yéu t6 tang trudéng qua da dot bién. Mudi trung gian amino
pyrimidin ndy hogc mudi dugce dung cta né c6 thé cung cap liéu phép an toan va hiéu
qua khang bénh ung thu phdi khong té bao nhé. WO 2016/060443 bac 16 chét trung gian
aminopyrimidin vi du N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol- l-yl)r
pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit c6 cong thirc 1 va quy
trinh diéu ché chét trung gian.

Cong thirc 1

l .
O
WO 2016/060443 cling boc 10 quy trinh didu ché chit trung gian
aminopyrimidin c6 cong thic (1), vi du quy trinh theo so dd phan tmg sau day. Theo so
d6 phan ung sau day, R, c6 thé 1a metoxy, Rz hydro, R3 ¢6 thé 1a morpholinyl, R4 c6 thé

1a hydro, Rs c6 thé 1a phenyl, R c6 thé 12 hydro, va Ry ¢6 thé 1a dimetylamino.
So @b phan g
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Cu thé, quy trinh diéu ché hop chét c6 cong thuc (I) theo so d6 phan ung néu
trén bao gdm buéc cho hop chét c6 cong thire (a) phan tng voi hop chét ¢6 cong thirc
(b) bang cach st dung natri hydrua dé thu duoc hop chét ¢ cong thirc (¢); cho hgp chét
c6 cong thirc (c¢) phan ung voi hop chét c6 cong thuc (d) bing cach st dung natri
hydrua dé thu dugc hop chét c6 cong thic (e); thuc hién sy amin héa khir hop chét co
cong thirc (e) dé thu duoc hop chit c6 cong thire (f); khir hop chét c6 cong thirc (f) bing
cach str dung sat va amoni clorua dé thu duoc hop chét c6 cong thie (g); va cho hop
chét c6 cong thire (g) phan tmg véi acryloyl clorua dé thu dugc hop chét c6 cong thirc
(.

Quy trinh nay bao gdm cac phan ung str dung natri hydrua dé didu ché hop chét
c6 cong thire (c) va hop chét c6 cong thirc (e). Tuy nhién, vi natri hydrua c6 kha nang
chay nd cao, nén véan dé la rat kho sir dung trong san xuit cong nghiép dai tra.

Ngoai ra, quy trinh nay cling bao gbm viée st dung sit trong bude dé khir nhom
nitro ctia hop chit ¢6 cong thire (f) thanh nhém amino ctia n6. Tuy nhién, viéc sir dung
sit c6 thé gay ra su an mon va 6 nhiém trong 10 phan tng, diéu nay gay kho khan khi ap
dung vao san xuét dai tra. Hon nita, trong qua trinh khtr st dung st va amoni clorua dé
thu duoc hop chét cia cong thirc (g), cac san pham nhua dudng va thi pham chua xac
dinh duoc san xuit; va san pham (nghia 1a hop chét c6 cong thic (g)) thu duoc c6 mau
den. Do d6, dé thu dugc san phém cudi cung, hop chéit c6 cong thuce (1), ¢6 do tinh khiét
phit hop, can phai thuc hién quy trinh tinh ché bang sic ky cot khé dp dung cho san Xuét
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dai tra. Ngoai ra, san lugng cua budc didu ché hop chét co cong thirc (g) chi khoang
60%.

Ngoai ra, vi acryloyl clorua dugc sir dung & budc cubi cung dé diéu ché hop
chét c6 cong thie (I) ¢6 do On dinh thip, nén rit kho xi 1y tai dia diém san xuat.

Va hon nita, do cac san pham phan hity khac nhau dugc tao ra trong budc cho
hop chat c6 cong thirc (g) phan (g véi acryloyl clorua, rat kho dé didu ché hop chét co
cong thirc (I) c6 d6 tinh khiét phu hop.

Ban chit k§ thuit ciia sang ché
Vén dé k¥ thuat can duoc giai quyét

Muc dich cia sang ché 1a dé xuét quy trinh céi tién phi hop cho san xuat cong
nghiép dai tra va co thé san xuit N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit (hgp
chét c¢6 cong thirc 1) hodc dang mudi duge dung clia n6 véi do tinh khiét va san luong
cao. Ngoai ra sang ché con dé xuét chét trung gian méi hitu dung cho quy trinh nay va
cac quy trinh diéu ché chit trung gian.

Céch thuc giai quyét van dé

Phuong an cua sang ché cung cép quy trinh diéu ché
N-(5-((4-(4-((dimetylamino)
metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophen
yl)acrylamit (hop chét c6 cong thirc 1) hodc mudi duoc dung ctia né, quy trinh bao g6m
(a) budc cho N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl) pyrimidin
-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin (hop chét c6 cong thic 3) phan tng
v6i hop chét c6 cong thirc 4 dé thu duoc hop chit co cong thire 2; va (b) cho hop chat c6
cong thic 2 phan ung véi bazo dé thu dugc N-(5-((4-(4-((dimetylamino)metyl)
-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acry
lamit:

Cong thuce 2

/o(i o \VQ
I /\E/LH\ —
L
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Cong thirc 4
0

CI)J\/\X

trong d6 X 1a halogen.

Theo phuong an, NI1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-
1-yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin (hop chét c6 cong thic
3) dugc st dung trong budc (a) cod thé thu dugc quy trinh bao gdém (i) budc cho
4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-(2-metoxy-4-morpholino-5-
nitrophenyl)pyrimidin-2-amin (hop chét c6 cong thirc 6) phan tmg véi thiéc clorua c6
mit cua axit clohydrit thu dugc phire chit c6 cong thire 5 va (i) cho phirc chét co cong
thitc 5 phan ung véi bazo dé thu dugc N1-(4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin:

Cong thirc 5
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Theo phuong &n khac, co thé thu duoc 4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin  (hop
chdt c¢6 cong thic 6) duoc st dung trong budc (i) bang cach cho
1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyr
azol-4-carbadehyt (hop chat c6 cong thire 7) phan tng véi dimetylamin hodc hop chét
cua no.

Van theo phuong 4n khéc, ¢6 thé thu duogc 1-(2-((2-metoxy-4-morpholino-5-
nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét co
cong thirc 7) bang cach cho 4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin
-2-amin (hop chit c6 cong thirc 9) phan Gng véi 3-phenyl-1H-pyrazol-4-carbaldehyt
(hop chét co6 cong thire 10). 4-clo-N-(2-metoxy-4-morpholino-53-nitrophenyl)
pyrimidin-2-amin (hgp chit c6 cong thuc 9) c6 thé thu duge bang cach cho

N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop chét c6 cong thic 11) phan



35975

ung véi 4-clo-2-(metylsulfonyl)pyrimidin (hop chét c6 cong thuc 12). Va ciing c6 thé
thu dugc N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop chét ¢6 cong thirc
11) bang cach thuc hién formyl héa 2-metoxy-4-morpholino-5-nitroanilin (hop chét co
cong thuc 13). C6 thé thu duge 4-clo-2-(metylsulfonyl)pyrimidin (hop chat c¢6 cong
thire 12) bang cach thuc hién oxy héa 4-clo-2-(metylthio)pyrimidin (hop chét c6 cong
thac 18). C6 thé thu duoc 2-metoxy-4-morpholino-5-nitroanilin (hop chat c6 cong thire
13) bang cach cho 4-flo-2-metoxy-5-nitroanilin (hgp chét c6 cong thirc 14) phan ting
v6i morpholin (hop chit ¢6 cong thirc 15).

Van theo phuong 4n khac, ¢ thé thu duge 1-(2-((2-metoxy-4-morpholino-
5-nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét co
cong thie 7) bang cach cho N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop
chét c6 cong thic 11) phan tmg v6i 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-
pyrazol-4-carbaldehyt (hop chét c6 cong thirc 16). C6 thé thu duoc 1-(2-(metylsulfonyl)
pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét ¢6 cong thirc 16) bang
cach cho 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop
chit c6 cong thoc 17) phan ung véi chét oxy hoa. Co6 thé thu dugc
1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét c6 cong
thitc 17) béng cach cho 4-clo-2-(metylthio)pyrimidin (hgp chét c6 cong thirc 18) phan
ung vai 3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét c6 cong thie 10).

Phwong 4n khac ctia sang ché cung cép hop chit c6 cong thirc 2 hodc mudi clia
no:

Cong thirc 2

xft
kL \

trong dé X Ia halogen.
Phuong 4n khac cta sang ché ciing cung cap hop chét ¢ cong thirc 5:

Cong thic 5
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Phuong 4n khac cia sang ché ciing cung cdp 1-(2-(metylsulfonyl)

pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldhyt (hop chét co cong thuc 16).

Phuong an khac cua sang ché cling cung cap
1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl- 1H-pyrazol-4-carbaldehyt (hop chét c6 cong
thtac 17).

Hiéu qua c6 loi cua sang ché

Quy trinh cta sang ché tranh sir dung acryloyl clorua trong buéc chuyén déi
N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-
4-morpholinobenzen-1,3-diamin (hgp chét c6 cong thirc 3 nghia 1a theo hop chét co
cong thic (g) trong WO 2016/060443) thanh N-(5-((4-(4-((dimetylamino)metyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acryl
amit (hop chét c6 cong thic 1 nghia 1a theo hop chéat c6 cong thuc (I) trong WO
2016/060443). Nghia la quy trinh cta sang ché bao gdm budc cho hgp chét c6 cong thirc
3 phan tng v6i 3-halogenopropionyl clorua dé thu duoc hop chét c6 cong thire 2 (14 cht
trung gian mai) va cho hop chét c6 cong thirc 2 phan tmg véi bazo dé thu duoc hop chat
¢6 cong thire 1, quy trinh han ché san xudt cac thit phdm, do d6 co thé diéu ché hop chat
c6 cong thuc 1 c¢6 do tinh khiét va ning suét cao.

Va quy trinh cta sang ché ciing tranh st dung sat va amoni clorua trong buéc
chuyén dbi 4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-(2-metoxy-4-
morpholino-5-nitrophenyl)pyrimidin-2-amin (hop chat ¢6 cong thirc 6, nghia la twong
tng v6i hop chét () trong WO 2016/060443) thanh N1-(4-(4-((dimetylamino)metyl)-3-
phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin
(hop chét c6 cong thire 3, nghia 1a twong Gng véi hop chat (g) trong WO 2016/060443).
Nghia la quy trinh cua sang ché bao gdm budc cho hop chat c6 cong thirc 6 phan tng voi
thiéc clorua vé6i sy c6 mat clia axit dé thu duoc phuc chét ctia hop chat co cong thire 6 va
thiéc clorua; va cho phtrc chat phan tng véi bazo dé thu duoc hop chit c6 cong thic 3,

quy trinh nay co thé diéu ché hop chit c6 cong thire 3 ¢6 nang sut cao (vi du: 75 % tré

-7-
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1én) va c6 do tinh khiét cao. Va quy trinh ndy cfing c6 thé giai quyét cac vAn d& in mon
va 6 nhiém trong 10 phan tmg do viéc st dung sat gdy ra. Ngoai ra, quy trinh nay c6 thé
tranh san xut cac thir phém va nhua duong chua xac dinh; va vi vay tranh thuc hién quy
trinh tinh ché bang sic ky cot khong phi hop cho san xuit cong nghiép dai tra.

Ngoai ra, quy trinh cai tién ctia sang ché c6 thé loai trir viéc sir dung natri hydrua
c6 kha nang chdy nd cao trong budc didu ché cdc chét trung gian chinh, nghia la
4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin (h¢p chét ¢6 cong
thirc 9 nghia 1a tuong ung véi hop chét co cong thic (c) trong WO 2016/060443) va
1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyr
azol-4-carbaldehyt (hop chét c6 cong thirc 7 nghia 1a twong (mg v6i hop chét c6 cong
thie (e) trong WO 2016/060443). Vi vay quy trinh cua sang ché phu hop cho viéc san
xuét cong nghiép dai tra.

M6 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)acryl
amit hoac mudi duoc dung ctia né. Céc so dd phan ting tdng thé cta quy trinh cia séng
ché dugc trinh bay dudi dang so d6 phan ting 1 hoic 2 sau day.

So dd phan ung 1
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Sau ddy, quy trinh ciia sang ché s& dugc mo ta chi tiét ciing véi cac bude tuong
mg ctia so d6 phan ung 1 va 2.

Sang ché cung cp quy trinh diéu ché N-(5-((4-(4-((dimetylamino)metyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acryl
amit (hop chét c6 cong thirc 1) hoic mudi duoc dung ctia né, quy trinh bao gdbm (a) budc
cho N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-y1)-6-
metoxy-4-morpholinobenzen- 1>,3-diamin (hop chat c6 cong thire 3) phan ing véi hop
chét c6 cong thirc 4 dé thu dugc hop chét c6 cong thitc 2; va (b) cho hop chat c6 cong
thtc 2 phdn Ung v61 bazo dé thu duoc N-(5-((4-(4-((dimetylamino)metyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acryl
amit:

Cong thirc 2

Cong thuc 4
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trong d6 X 1a halogen.

Theo quy trinh cta sang ché, X t6t hon 1a clo hodc brom.

Theo quy trinh cua sang ché, c6 thé thuc hién phan ing cia budc (a) véi su ¢6
mat cia mot hoac nhiéu bazo dugc chon tir nhém bao gf”)m kali tert-butoxit, natri
hydroxit, kali hydroxit, lithi hydroxit, natri hydrua, natri cacbonat, natri bicacbonat, kali
cacbonat, kali phosphat (bao gém 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-diazabicyclo[5.4.0Jundec-7-en (DBU),
1,4-diazabicyclo[2.2.2]octan (DABCO), 1,5-diazabicyclo[4.3.0]non-5-en (DBN),
pyridin, trietylamin, diisopropylamin va diisopropyletylamin. Tét hon 14, bazo c6 thé 1a
natri bicacbonat. Bazo c6 thé duoc sit dung véi khéi luong tir 1,0 dén 5,0 dwong luong,
t6t hon 1a tir 1,0 dén 3,0 dwong lwong, mdi 1 duong luong ciia hop chét ctia cong thire 3.
Phén tng cua budc (a) co thé duogc thuc hién voi su ¢6 mat cia dung mdi dugc chon tir
nhém bao gdm axetonitril, metyl etyl keton, axeton, metyl isobutyl keton, diclometan,
dicloetan, dimetylformamit, dimetylaxetamit, dimetylaxetamit, dimetylaxetamid,
dimetyl sulfoxit, tetrahydrofuran, rugu C;~Cs, toluen, etyl axetat, isopropyl axetat,
dietyl ete, nudc va phire chét cia chung. Tét hon 13, dung méi c6 thé duge chon tir nhém
bao gém axetonitril, tetrahydrofuran, metyl etyl keton, axeton, diclometan, nuGc va hdn
hop ctia chiing. Tt hon 13, dung moi c6 thé 12 dung moi hdn hop ciia axetonitril va nudc,
dung méi hén hop goém métyl etyl keton va nuéc hoic dung médi hdn hop cua
tetrahydrofuran va nugc. Phan tng hop chit c6 cong thirc 3 véi hop chit co cong thirc 4
c6 thé duoc thuc hién & nhiét do tir 0 dén 50 °C, tbt hon 12 0 dén 30 °C. Hop chat c6 cong
thirc 2 ¢6 thé duoc phan 1ap theo phwong phép thong thuong, ching han nhu néng do (vi
du: néng do trong diéu kién ap suét giam, v.v..), loc, séy kho, v.v..

Bazo duoc st dung trong budc (b) co thé 12 mot hodc nhiéu bazo dugc chon tir
nhém bao gdm kali tert-butoxit, natri hydroxit, kali hydroxit, lithi 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 gbm
natri phosphat mdt bazo, natri phosphat hai bazo va natri phosphat ba bazo),

1,8-diazabicyclo[5.4.0Jundec-7-en (DBU), 1,4-diazabicyclo[2.2.2]octan (DABCO),

-10-
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1,5-diazabicyclo[4.3.0]non-5-en (DBN), pyridin, trietylamin, diisopropylamin va
diisopropyletylamin. Tét hon 1a bazo ¢6 thé 1a mot hodc nhiéu bazo dugc chon tir nhém
bao gdm natri hydroxit, trietylamin va diisopropylamin. Tét hon nira 1a bazo c6 thé 1a
trietylamin. Bazo ¢6 thé duoc sit dung véi khéi lwong tir 1,0 dén 20,0 dwong luong, tbt
hon 1 tir 5,0 dén 10,0 duong lugng twong tng v6i mdi 1 duong lwong cua hop chét ¢o
céngth&c2.Ph&1ﬁngcﬁabuéo(b)céthéduqcthuclﬁélvéisucélnatcﬁadungrnéi
duoc chon tir nhém bao gdm axetonitril, metyl etyl keton, axeton, metyl isobutyl keton,
diclometan, dicloetan, dimetylformamit, dimetylaxetamit, dimetylaxetamit,
dimetylaxetamid, dimetyl sulfoxit, tetrahydrofuran.

Ruou C;1~Cs, toluen, etyl axetat, isopropyl axetat, dietyl ete, nuéc va phurc
chét cua chung. Tét hon 13, dung moéi c6 thé duoc chon tir nhém bao gém axetonitril,
tetrahydrofuran, metyl etyl keton, axeton, diclometan, nwéc va hén hop cua chung. Tt
hon 13, dung méi c6 thé 1a dung mdi hdn hop ciia axetonitril va nudc, dung méi hdn hop
gém metyl etyl keton va nuéc hodc dung moi hdn hop cua tetrahydrofuran va nuéc.
Phén tmg hop chét ctia cong thirc 2 véi bazo c6 thé duge thuc hién & nhiét do tir 40 dén
150 °C, tét hon 1a & nhiét do tir 60 dén 100 °C, t6t hon nita 1a & nhiét d hoi luu ctia dung
mdi dugce sit dung. Hop chét ciia cong thire 1 dugc diéu ché tir phan tng nay c6 thé duoc
phén 1ap ¢ dang bazo tu do hodc ¢ dang mudi hiru co hoic vo co (vi du, & dang mubi
mesylat) theo cac phuong phap thong thuong.

TTongphuongéncﬁaquytﬂnhcﬁaséngché,budc(a)vabuéc(b)céthéduqc
thuc}nﬁnuongphalﬁnglnétbhﬂgrnékhéngcﬁnphénlaphqpchétcécéngthﬁc2.\H
vay quy trinh cla sang ché pht hop cho viée san xuét cong nghiép dai tra.

Theo quy trinh ctia sang ché, c6 thé thu dugc N1-(4-(4-((dimetylamino)metyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin
(hqpchétcécéngthﬁc3)duqcs&dungﬁongbuéc(a)béngquytﬂnhbaogénlﬁ)buéc
cho
4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-(2-metoxy-4-morpholino-5-
nitrophenyl)pyrimidin-2-amin (hop chét c¢6 cong thic 6) phan tng v6i thiéc clorua véi
su ¢6 mat cua axit clohydrit thu duge phire chit c6 cong thire 5 va (ii) cho phire chét ¢o
céong thuc 5 phan Gng véi bazo dé thu duoc NI-(4-(4-((dimetylamino)metyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin:

Cong thuc 5
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- 2HCI
0 - (SnCla)s

Theo bude (i), thiée clorua nay c6 thé duge sir dung duéi dang anhydrat hodc
hydrat (nghia la dihydrat). Thiéc clorua ¢6 thé dugc sir dung véi khoi luong tir 2,0 dén
10,0 duong lugng, tdt hon la tir 3,0 dén 5,0 duong luong tuong tmg v6i mdi 1 duong
lwong ciia hop chét c6 cong thirc 6. Axit co thé dwoc sir dung véi khdi lwong tir 2,0 dén
10,0 dwong luong twong tmg v&i mdi 1 duong lugng ciia hop chét c6 cong thirc 6. Va
phan tng cia bude (i) ciing ¢6 thé dwoc thuc hién & nhiét do tir 0 dén 100 °C, tot hon 1a
40 dén 85 °C. Do d6, phan tng c6 thé duge thuc hién trong diéu kién trung binh; va vi
vay phu hop cho san xuét cong nghiép dai tra. Phan tmg c6 thé dugc thuc hién véi su co
mat cia mot hoac nhiéu dung moi dugc chon tir nhém bao gém nudc, rugu C1~Cyo (vi
duy, metanol, etanol, propanol, isopropanol, butanol, va v.v.), diclometan,
tetrahydrofuran, axetonitril va etyl axetat. Trong phuong 4n, dung moi ¢6 thé 1a etanol
hodc dung méi hdn hop gdm etanol va diclometan. Phirc chét ciia cong thirc 5 dugc tao
ra tr bude (i) c6 thé phai tiy thude bude tiép theo [nghia 1a, bude (ii)], ma khong c6 su
phén lap cua n6. Va, phurc chét co cong thic 5 dugce tao ra tir budc (i) c6 thé duoc phan
lap tir phtrc chét phan tng fir né hodc dugc phan ldp boi su két tinh bang dbi dung moi.
DPoi dung moi c6 thé 12 mot hoac nhiéu déi dung moi c6 thé duoc lua chon tir nhém bao
gém diclometan, etyl axetat, rugu C1~Cs (vi dy, metanol, etanol, isopropanol, butanol,
va v.v..), axeton, axetonitril, metyl etyl keton, tetrahydrofuran, hexametylphosphoramit,
dimetyl ete, dietyl ete, diisopropyl ete, etyl axetat, dimetoxyetan va toluen. Tét hon 14,
dbi dung méi c6 thé 1 diclometan. Miac di lugng d6i dung moi duge st dung khong
duogc han ché cu thé, nhung dbi dung moi c6 thé duoc st dung theo ty 1& khoi luong tir 2
dén 20 14n, t6t hon 1a tir 3 dén 10 14n, dua trén phirc chat ¢6 cong thirc 5. Su két tinh cling
¢6 thé dugc thyc hién & nhiét do tir 0 dén 40 °C t6t hon 1a 0 dén 25 °C.

Budce (i1) cung cap N1-(4-(4-((dimetylamino)metyl)-3-phenyl
-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin  (phirc
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chét c6 cong thirc 3) thong qua budce cho phiic chét c6 cong thirc 5 phan ting véi bazo.
Bazo c6 thé 1a mot hoic nhiéu bazo dugc chon tir nhém bao gém natri hydroxit, kali
hydroxit, natri cacbonat, natri bicacbonat, kali cacbonat, kali phosphat (bao gém kali
phosphat mdt bazo, kali phosphat hai bazo va kali phosphat ba bazo) va natri phosphat
(bao gdm natri phosphat mot bazo, natri phosphat hai bazo va natri phosphat ba bazo).
Tét hon 13, bazo c6 thé 1a natri hydroxit.

Theo quy trinh cua sang ché, co thé thu duoc 4-(4-((dimetylamino)metyl)
-3-phenyl-1H-pyrazol-1-yl)-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-am
in (hop chit c6 coéng thicc 6) dugc st dung trong budc (i) bang cach cho
1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyr
azol-4-carbadehyt (hop chat c6 cong thirc 7) phan tmg vé6i dimetylamin hodc hop chét
cua né. Phan tng c6 thé dugc thue hién véi su ¢6 mat cia mot hodc nhiéu chét kht duoc
chon tir nhém bao gdm natri triaxetoxyborohydrua, natri xyanoborohydrua va natri
borohydrua, tot hon 14 su hién dién cla natri triaxetoxyborohydrua. Chét khir ¢6 thé
duoc st dung voi khdi lugng tir 1,0 dén 5,0 duong luong, tdt hon 1a tir 1,0 dén 2,0 duong
lwong tuong tmg véi mdi 1 duong lugng ctia hop chét ¢6 cong thue 7 mac du khéi lwong
clia n6 c6 thé thay dbi theo khéi lugng chit khtt. Phan ung co thé duoc thuc hién voi su
¢6 mit ctia mot hodc nhidu bazo dugc chon tir nhom bao gdm diisopropyletylamin va
trietylamin. Va phan ting cling c6 thé dugc thuc hién véi sy ¢6 mat cia mot hodc nhidu
dung moi dugc chon tir nhém bao g@)m ruou C;~Cio (vi du, metanol, etanol, propanol,
isopropanol, butanolv, va v.v..), dimetylaxetamit, dimetylformamit, diclometan,
tetrahydrofuran, axetonitril va etyl axetat. Phan ing ciing co thé dugc thuc hién & nhiét
5 tir 0 dén 50 °C tét hon 12 20 dén 30 °C. Do d6, phan tig c6 thé dugc thuc hién trong
diéu kién trung binh; va vi vay phu hop cho san xuét céng nghiép dai tra. Phirc chét ¢o
cong thirc 6 dugc tao ra tr phan rng nay co thé duoc phan lap tir phirc chét phan ung i
n6 hodc dugc phan lap béi su két tinh bing déi dung méi. P6i dung méi c6 thé 1a ruou
C1~Cs (vi du metanol, etanol, isopropanol, butanol, va v.v..), nu6c, hodc phuc chét cia
chung, t6t hon 1a nuée. Mic du luong d6i dung méi duoc st dung khong dugc han ché
cu thé, nhung dbi dung méi co thé dwgc st dung theo ty 1& khdi luong tir 2 dén 20 lan, t6t
hon 1a tr 3 dén 10 14n, dua trén phirc chit cua cong thire 7. Su két tinh ciing c6 thé duoc

thuc hién & nhiét do tir 0 dén 40 °C t6t hon 1a 20 dén 30 °C.
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Theo phuong an, c¢6 thé thu duge 1-(2-((2-metoxy-4-morpholino-5-
nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét c6
cong thirc 7) bang cach cho 4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin
-2-amin (hop chit ¢ cong thirc 9) phan tmg véi 3-phenyl-1H-pyrazol-4-carbaldehyt
(hop chét ¢ cong thic 10 (xem so d6 phan ung 1). Phan wng hop chét c6 cong thirc 9
v6i hop chit co cong thuc 10 ¢co thé duoc thuc hién véi su ¢6 mit cia mot hodc nhiéu
bazo duge chon tir nhém bao gdm kali tert-butoxit, natri hydroxit, kali hydroxit, natri
hydrua, natri cacbonat, kali cacbonat, kali phosphat (bao gbm 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-diazabicyclo
[5.4.0]undec-7-en (DBU), 1,4-diazabicyclo[2.2.2]octan (DABCO), 1,5-diazabicyclo
[4.3.0]non-5-en (DBN), pyridin, trietylamin, diisopropylamin va diisopropyletylamin.
Tét hon 14 bazo c6 thé 1a mot hodc nhiéu bazo duge chon tir nhém bao gé)m natri
cacbonat, kali cacbonat va kali phosphat. Va phan ing cling ¢6 thé duoc thuc hién véi su
c6 mat ciia mot hodc nhiéu dung moéi duge chon tir nhém bao gém diclometan,
dicloetan, dimetylformamit, dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, ruou
C1~Cs, etyl axetat, axeton, metyl etyl keton, axetonitril va toluen. Tét hon 1a dung moi
¢6 thé duoc lya chon tir nhém bao gém diclometan, dimetylformamit va
dimetylaxetamit. T6t hon nita 1a dung méi c6 thé 1a dimetylformamit. Va phan (g cling
c6 thé dugc thuc hién & nhiét do tir 0 dén 100 °C t6t hon 1a 40 dén 60 °C.

Theo quy trinh cua  sang ché, c6 thé thu duoc
4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin (hop chat c6 cong
thirc 9) bang cach cho N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop chét co
cbng thirc 11) phan tmg véi 4-clo-2-(methylsulfonyl)pyrimidin (hop chét c6 cong thic
12) (xem so d6 phan Gng 1). Phan tig hop chét cta cong thirc 11 v6i hop chit cua cong
thitc 12 ¢6 thé duogc thuc hién véi su c6 mit cia mot hodc nhiéu bazo dugc chon tir
nhom bao gom natri, C1~Cs alcoxit, kali C1~Cg alcoxit, natri cacbonat, kali cacbonat,
lithi cacbonat, xesi cacbonat, natri bicacbonat, kali bicacbonat, kali phosphat,
1,8-diazabicyclo[5.4.0Jundec-7-en (DBU), 1,4-diazabicyclo[2.2.2]octan (DABCO),
1,5-diazabicyclo[4.3.0]non-5-en (DBN), pyridin, dimetylaminopyridin va trietylamin.

Tt hon 14, bazo ¢6 thé 1a natri C1~Cs alcoxit hodc kali C1~Cg alcoxit. Va phan tmg
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cling c6 thé duoc thuc hién khi c6 mat dung méi tro, vi du véi s c6 mat cua mot hodc
nhiéu dung mdi duge chon tir nhém bao gom dimetylformamit, dimetylaxetamit,
diclometan, dimetyl sulfoxit, tetrahydrofuran, hexametylphosphoramit, ruou C;~Cs,
dietyl ete, etyl axetat, axetonitril va axeton. Tét hon 1a, dung mdi c6 thé la
dimetylformamit, dimetylaxetamit, tetrahydrofuran hodc hop chét cia chung. Va phan
ting cfing c6 thé duge thyc hién & nhiét do tir 0 dén 50 °C t6t hon 12 0 dén 10 °C.

Theo quy trinh cua  sang ché, c6 thé thu duogc
N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop chit c6 cong thic 11) bang
cach thuc hién formyl hoa 2-metoxy-4-morpholino-5-nitroanilin (hop chét ¢6 cong thirc
13) (xem so db phan tng 1). C6 thé thuc hién quy trinh formyl hoa véi hdn hop axit
axetic (vi du: axit axetic khan) va axit formic. Mdi lugng axit axetic va axit formic dugc
sir dung c6 thé dao dong tir 2 dén 5 mol, t6t hon 1a tir 2,5 dén 3,5 mol twong (mg véi mdi
1 mol hop chét cta cong thiic 13. VA quy trinh formyl héa ciing c6 thé duoc thuc hién
khi c6 mat dung moi tro, vi du véi sy c6 mdt ciia mot hodc nhiéu dung moi dugce chon tu
nhém bao gbém dimetylformamit, dimetylaxetamit, diclometan, dimetyl sulfoxit,
tetrahydrofuran, hexametylphosphoramit, rugu C1~Cs, dietyl ete, etyl axetat, axetonitril
va axeton. T6t hon 13, dung moi c6 thé 1a dimetylformamit, dimetylaxetamit,
tetrahydrofuran hodc hgp chét cta chung. Va phan tmg ciing c6 thé dugc thuc hién &
nhiét d6 tir 0 dén 70 °C tét hon 1a 20 dén 50 °C.

Theo quy trinh ctia sang ché, co thé thu duoc 4-clo-2-(metylsulfonyl)pyrimidin
(hop chét c6 cong thirc 12) bang cach thuc hién oxy hoa 4-clo-2-(metylthio)pyrimidin
(hop chat c6 cong thie 18). C6 thé thuc hién quy trinh oxy hoa véi mét hodc nhiéu chat
oxy hoa dugc chon tir nhém bao gém kali permanganat, axit cromic, oxy, hydro peroxit
va axit 3-cloperbenzoic. Tét hon 1a chit 6xy hoa c6 thé 1a hydro peroxit. M&i lugng chat
oxy héa duogc st dung c6 thé dao dong tir 1,8 dén 10 mol, tét hon 1a tir 2,0 dén 5 mol
tuong tmg véi mdi 1 mol cua hop chét c6 cong thuc 18. Va c6 thé tang tdc do phan Gmg
bang cach thuc hién su oxy héa véi su c6 mit cua chét xtc tac nhu amoni molybdat
tetrahydrat. Ngoai ra, c0 thé thuc hién phan Gmg véi sy c6 mat ciia mot hodc nhiéu dung
mdi dugc chon tir nhém bao gdbm rugu Ci~Cs, cacbon tetraclorua, cloform, diclometan,

axeton, metyl etyl keton, metyl isobutyl keton, xyclohexanon, pentan, hexan, heptan,
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octan, nonan, decan, undecan, dodecan, xyclohexan, xdng ete, dau hoa, toluen, xylen,
mesitylen va benzen. Tét hon 13, dung méi c6 thé 1a rugu C;~Cs.

Theo quy trinh cua  sang ché, c¢6 thé thu duoc
2-metoxy-4-morpholino-5-nitroanilin (hop chit c6 cong thic 13) bang cach cho
4-flo-2-metoxy-5-nitroanilin (hop chét co cong thirc 14) phan tng v6i morpholin (hop
chat c6 cong thirc 15). C6 thé thuc hién phan ing v6i s ¢6 mit cla natri C1~Cs alcoxit,
kali C1~Cs alcoxit, natri cacbonat, kali cacbonat, lithi cacbonat, xesi cacbonat, natri
bicacbonat, kali bicacbonat, kali phosphat, 1,8-diazabicyclo[5.4.0Jundec-7-en (DBU),
1,4-diazabicyclo[2.2.2]octan (DABCO), 1,5-diazabicyclo[4.3.0Jnon-5-en (DBN),
pyridin, dimetylaminopyridin, trietylamin va diisopropyletylamin. Tét hon nita 13 bazo
c6 thé 1a trietylamin hodcc diisopropyletylamin. C6 thé thuc hién phan tmg khi c¢6 mit
dung méi tro, vi du véi su c6 mat cia mot hodc nhiéu dung moi dugce chon tir nhém bao
gém dimetylformamit, dimetylaxetamit, diclometan, dimetyl sulfoxit, tetrahydrofuran,
hexametylphosphoramit, ruou C1~Cs, dietyl ete, etyl axetonitril va axeton. Tét hon 1a
c6 thé lva chon dung mdi tir nhém bao gébm diclometan, dimetylformamit va
dimetylaxetamit. Va phan ng cling ¢6 thé duoc thuc hién & nhiét do tir 0 dén 100 °C tbt
hon 1a 70 dén 80 °C.

Theo phuong é4n khac, cé thé thu dugc 1-(2-((2-metoxy-4-morpholino
-5-nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét ¢
cong thirc 7) bang cach cho N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (hop
chit c6 cong thirc 11) phan ung véi 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl
-1H-pyrazol-4-carbaldehyt (hop chét c6 cong thirc 16) (xem so d6 phan tng 2). C6 thé
thuc hién phan g hop chét c6 cong thtre 11 voi hop chét ¢ cong thirc 16 v6i sy ¢6 mit
cua mot hoac nhiéu bazo dugc chon tir nhém bao gém natri, C1~Cs alcoxit, kali C1~Cs
alcoxit, natri cacbonat, kali cacbonat, lithi cacbonat, xesium cacbonat, natri bicacbonat,
kali bicacbonat, kali phosphat, 1,8-diazabicyclo[5.4.0]lundec-7-en (DBU),
1,4-diazabicyclo[2.2.2]octan (DABCO), 1,5-diazabicyclo[4.3.0]non-5-en (DBN),
pyridin, dimetylaminopyridin, va trietylamin. Tét hon 14 bazo c6 thé 12 mot hogc nhiéu
bazo dugc chon tr nhém bao g@)m natri Ci1~Cs alcoxit, kali C1~Cs¢ alcoxit, natri
cacbonat, kali cacbonat, va kali phophat. Néu diéu ché hop chit c6 cong thirc 7 theo so

d6 phan tmg 2, ¢6 thé tranh st dung natri hydrua. Va phéan tng ciing c6 thé dugc thuc
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chon tir nhém bao gém dimetylformamit, dimetylaxetamit, diclometan, dimetyl
sulfoxit, tetrahydrofuran, hexametylphosphoramit, rugu C1~Cs, dietyl ete, etyl axetat,
axetonitril va axeton. Tt hon 13, dung méi ¢6 thé 1a dimetylformamit, dimetylaxetamit,
tetrahydrofuran hodc hop chét cia chung. Va phan ung ciing c6 thé duoc thuc hién &
nhiét do tir 0 dén 50 °C t6t hon 1a 0 dén 10 °C.

Theo quy trinh cua  sang ché, c6 thé  thu duogc
1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl- 1H-pyrazol-4-carbaldehyt (hop chét ¢o
cong thuc 16) bang cach cho  1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl
-1H-pyrazol-4-carbaldehyt (hop chét c6 cong thic 17) phan tmg véi chét oxy hoa (xem
so dd phan tng 2). C6 thé thuc hién qua trinh oxy hoa véi mot hodc nhiéu chét oxy hoa
duge chon tir nhém bao gdm kali permanganat, axit cromic, oxy, hydro peroxit va axit
3-cloperbenzoic. Tét hon 1a chét dxy héa c6 thé 1 hydro peroxit. Mdi lugng chét 6xy
hoa dugc st dung co thé dao dong tu 1,8 dén 10 mol, t6t hon 1a tir 2,0 dén 5 mol tuong
tmg v6i mdi 1 mol hop chét c6 cong thirc 17. Va co thé tang tbc d6 phan ing bang cach
thuc hién sy oxy héa v6i sy ¢c6 mat cua chét xuc tac nhu amoni molybdat tetrahydrat.
Ngoai ra, co thé thuc hién phan Gng véi su c6 mat cia mot hodc nhiéu dung moi dugce
chon tir nhém bao gém ruou C1~Cs, cacbon tetraclorua, cloform, diclometan, axeton,
metyl etyl keton, metyl isobutyl keton, xyclohexanon, pentan, hexan, heptan, octan,
nonan, decan, undecan, dodecan, xyclohexan, xdng ete, dau hoéa, toluen, xylen,
mesitylen va benzen.

Theo quy trinh  cua  sang ché, c6 thé thu duogc
1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (hop chat c6 cong
thirc 17) bang cach cho 4-clo-2-(metylthio)pyrimidin (hop chét ¢6 cong thirc 18) phan
ung véi 3-phenyl-1H-pyrazol-4-carbaldehyt (hop chét c6 cong thirc 10). Phin ting hop
chét co cong thire 18 véi hop chét ¢ cong thirc 10 co thé dugc thuc hién véi su c6 mat
cua mot hoac nhiéu bazo dugc chon tir nhém bao gém kali tert-butoxit, natri hydroxit,
kali hydroxit, natri hydrua, natri cacbonat, kali cacbonat, kali phosphat (bao gbm 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-diazabicyclo[5.4.0Jundec-7-en (DBU), 1,4-diazabicyclo[2.2.2]Joctan (DABCO),
1,5-diazabicyclo[4.3.0]non-5-en (DBN), pyridin, trietylamin, diisopropylamin va
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diisopropyletylamin. Tét hon 1a ¢6 thé chon bazo tir tir nhém bao gdm natri cacbonat,
kali cacbonat va kali phosphat. Co thé thuc hién phan tng véi sy ¢6 mit cia mot hodc
nhiéu dung mdi dugce chon tir nhém bao gf”)m diclometan, dicloetan, dimetylformamit,
dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, ruou C1~Cs, etyl axeton, metyl etyl
keton, axetonitril va toluen. Tét hon 1a dung mdi c6 thé dugc lya chon tir nhém bao gém
diclometan, dimetylformamit va dimetylaxetamit. Tét hon nita 12 dung mdi c6 thé 1a
dimetylformamit. Va phan ing cling ¢ thé duogc thuc hién ¢ nhiét do tir 0 dén 100 °C tt
hon 12 40 dén 60 °C.

Sang ché bao gdm trong pham vi clia séng ché cac san phdm trung gian méi hitu
ich cho céc quy trinh cai tién nay.

Nghia la sang ché cung cép hop chit cia cong thirc 2 hodc mudi cla no:

Cong thirc 2

N/\l
QO
goPRe
(]

X

trong do X 1a halogen.
Va sang ché con cung cAp hdn hop clia cong thic 5:

Cong thuc 5

N/l
PN
e
0. =
~ \ /
N
NH;, \
N
{ j 2HC!
/o) - (SnCly)a

Va sang ché con cung cdp 1-(2-(metylsulfonyl)pyrimidin-4-y1)-3-phenyl
-1H-pyrazol-4-carbaldehyt (hop chét ¢ cong thirc 16).

Va sang ché con cung clp
1-(2-(metylthio)pyrimidin-4-yl1)-3-phenyl-1H-pyrazol -4-carbaldehyt (hop chét ¢ cong
thac 17).
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Vi du thue hién sing ché

Céc vi du sau day dugc dua ra chi vdi muc dich minh hoa va khong ¢6 y lam
gi6i han sang ché.

Vi du 1. Diéu ché 2-metoxy-4-morpholino-5-nitroanilin (Hop chat 13)

Phirc chét 4-flo-2-metoxy-5-nitroanilin (60,0 g, 0,322 mol), axetonitril
(600,0 mL), diisopropyletylamin (83,3 g, 0,645 mol), va morpholin (84,2 g, 0,967 mol)
dugc hdi luu bang cach khudy trong 4 gid. Thém nudce tinh ché (1,8 L) vao phuc chat
phéan tng. Loc chét ran thu dugc va sau d6 1am kho trong chdn khéng dé thu dugc 78,0 g
hop chat tidu dé. (San lugng: 95,5 %)

TH-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. Piéu ché N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (Hop chit 11)

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 phit. 2-metoxy-4-morpholino-5-nitroanilin (210,0 g,
0,829 mol) va tetrahydrofuran (219,0 mL) dugc thém vao phirc chét phan ung, sau do
duoc khudy & 20-25 °C trong 1 gio. Thém metyl tert-butyl ete (2,1 L) vao phuc chét
phéan tng, . Loc chét rin thu dugc va sau d6 lam kho trong chdn khong dé thu dugc
211,0 g hop chét tiéu dé. (San lugng: 90,5 %)

"H-NMR (400 MHz, DMSO) & 9,88(s, 1H), 8,85(s, 1H), 8,29(d, 1H), 6,83(s,
1H), 3,99(s, 1H), 3,72-3,74(t, 4H), 3,03-3,05(t, 4H)

Vi du 3. Didu ché 4-clo-2-(metylsulfonyl)pyrimidin (Hop chat 12)

Dung dich 35 % hydro peroxit (90,7 g, 0,933 mol) va amoni molybdat
tetrahydrat (11,5 g, 0,01 mol) dugc thém vao dung dich 4-clo-2-(metylthio)pyrimidin
(50,0 g, 0,311 mol) trong etanol (250,0 mL). Phirc chét duoc khudy trong 2 gid va sau
d6 duoc tach chiét bang diclometan (200,0 mL) va nuéc tinh ché (250,0 mL). Lép hiru
co tach ra dugc rira bang dung dich natri sulfit 10 % va nudc tinh ché va sau d6 co dic
trong diéu kién 4p suat giam. Can thu duoc duoc két tinh bang cach thém rugu isopropyl
vao d6. Chat rén thu dugc duge loc va sau d6 1am khé trong chdn khéng dé thu dugc
51,2 g ctia hop chét tiéu dé. (San lugng: 85,4 %)

'H-NMR (400 MHz, DMSO) 6 9,05(d, 1H), 8,06(d, 1H), 3,42(s, 3H)

Vi du 4. Piéu ché 4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin -2-amin
(Hop chit 9)
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Hop chit N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (15,0 g, 0,05
mol), tetrahydrofuran (40,0 mL), va dimetylaxetamit (60,0 mL) duoc lam ngudi dén
0-5 °C. Natri tert-butoxit (5,6 g, 0,06 mol) va 4-clo-2-(metylsulfonyl)pyrimidin (11,3 g,
0,06 mol) duoc thém vao phirc chét, sau d6 duge khudy & 0-10 °C trong 1 gid. Dung
dich 2N NaOH (75,0 mL) dugc bd sung vao phirc chit phan tmg. Hon hop phan tng
dugc khudy ¢ nhiét d6 phong trong 1 gid va sau d6 nude tinh ché (150,0 mL) dugc thém
vao. Loc chat ran thu duoc va sau dé 1am kho trong chdn khong dé thu duoc 16,1 g cua
hop chit tiéu dé. (San lugng: 82,6 %)

"TH-NMR(400 MHz, DMSO) & 8,94(s, 1H), 8,38-8,40(t, 2H), 6,95(d, 1H),
6,83(s, 1H), 6,95(d, 1H), 6,83(s, 1H), 3,94(s, 3H), 3,73-3,75(t, 4H), 3,06-3,08(t, 4H)
Vi du 5. Diéu ché 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol -4-carbaldehyt
(Hop chét 17)

Hop  chit  4-clo-2-(metylthio)pyrimidin ~ (102,6 g, 0,639  mol),
3-phenyl-1H-pyrazol-4-carbaldehyt (100,0 g, 0,581 mol), kali cacbonat (160,5 g, 1,162
mol), va dimetylformamit (700,0 mL) dugc khudy & 40-50 °C trong 2 gio. Nuéc tinh
khiét (1,6 L) dugc thém tir tir vao hdn hgp phan tng, sau do dugc khudy o nhiét do
phong trong 2 gio. Chét rin thu duge dugce loc va sau d6 dugce lam kho trong chdn khong
@8 thu 154,0 g hop chét tiéu dé. (San luong: 81,4 %)

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 6. Diéu ché 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl
-1H-pyrazol-4-carbaldehyt (Hop chét 16)

Dung dich 35 % hydro peroxit (3,4 g, 30,3 mmol) va amoni molybdat
tetrahydrat (0,4 g, 0,3 mmol) duogc 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). Phirc chat duge khudy trong 2 gior va sau d6 duoc
tach chiét bang diclometan (30,0 mL) va nudc tinh ché (30,0 mL). Lép hitu co tach ra
duoc rira béng dung dich natri sulfit 10 % (21,0 mL) va nuéc tinh ché va sau d6 ¢co dac
trong diéu kién 4p suat giam. Can thu duoc dugc két tinh bang cach thém rugu isopropyl
vao d6. Chat rén thu duoc duge loc va sau d6 1am kho trong chdn khéng dé thu duoc

2.8 g ctia hop chét tidu dé. (San luong: 84,3 %)
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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 7. Diéu ché 1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino) pyrimidin
-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (Hop chét 7)

Phirc chit 4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin
(3.2 g, 0,009 mol), dimetylformamit (22,4 mL), kali cacbonat (2,4 g, 0,017 mol), va
3-phenyl-1H-pyrazol-4-carbaldehyt (1,7 g, 0,010 mol) dugc khudy & 40-50 °C trong 12
gid. Thém nuée tinh ché (32,0 mL) vao phirc chat phan ing. Chét ran thu duge duoc loc
va sau d6 dugc 1am khd trong chdn khéng dé thu 4,3 g hop chét tiéu dé. (San luong:
98,0 %)

TH-NMR (400 MHz, DMSO) 8,94(s, 1H), 8,38(d, 1H), 8,38(s, 1H), 6,96(d, 1H),
6,83(s, 1H), 3,94(s, 3H), 3,73-3,75(t, 4H), 3,06-3,09(t, 4H)
Vi du 8. Piéu ché 1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino) pyrimidin-4
-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (Hop chét 7)

Phitc  chit  N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit (0,4 g,
1,4 mmol), tetrahydrofuran (2,6 mL), dimetylaxetamit (1,8 mL) va natri tert-butoxit
(0,2 g, 2,0 mmol) duoc khudy & 10 °C trong 2 gio. Sau khi nhiét do cia hdn hop phan
tng duogc diéu chinh theo nhiét do phong,
1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H-pyrazol = -4-carbaldehyt (0,5 g,
1,5 mmol) duoc thém vao. Phirc chit phan ting dwgc khudy & nhiét do phong trong 1
gi0. Dung dich 2N NaOH (2,1 mL) duoc thém vao hén hop phan tng, sau dé duoc
khudy & nhiét d6 phong trong 1 gio. Chét ran thu dugc duoc loc va sau d6 dugc lam kho
trong chan khéng dé thu 0,67 g hop chét tiéu dé. (San lugng: 93,9 %)

TH-NMR (400 MHz, DMSO) 8,94(s, 1H), 8,38(d, 1H), 8,38(s, 1H), 6,96(d, 1H),
6,83(s, 1H), 3,94(s, 3H), 3,73-3,75(t, 4H), 3,06-3,09(t, 4H)
Vi du 9. Diéu ché 4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin (Hop chét 6)

Dimetylamin hydroclorua (39,0 g, 0,479 mol) va trietylamin (161,4 g, 1,595
mol) dugc thém vao dung dich 1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino)
pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt (160,0 g, 0,319 mol) trong
dimetylformamit (1,120 mL). Phuc chét phan ting duoc khudy & nhiét do phong trong
30 phut. Natri triacetoxyborohydrua (121,7 g, 0,574 mol) duoc thém tir tir vao hdn hop
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phan tng, sau d6 duoc khudy & nhiét do phong trong 3 gid. Nudc tinh ché (2,240 mL)
duoc thém vao hén hop phan tmg, sau d6 dugc khudy & nhiét dd phong trong 1 gio. Chét
rn thu dugc duge loc trong diéu kién ap sudt giam va sau d6 1am kho trong chdn khéng
dé thu duoc 1640 g hop chét tiéu dé. (San luong: 96,9 %)

"H-NMR (400 MHz, DMSO) & 8,92(s, 1H), 8,57-8,61(q, 3H), 7.98(d, 2H),
7,52(d, 2H), 7,50(s, 1H), 7,36(s, 1H), 6,88(s, 1H), 4,01(s, 3H), 3,75-3,77(t, 4H), 3,41(s,
2H), 3,07-3,10(t, 4H), 2,24(s, 6H)

Vi du 10. Diéu ché NI1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin phtrc chat thiéc (Hop chat
5)

Hop chét 4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-(2-
metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin (10 g, 0,019 mol), thiéc clorua
dihydrat (21,3 g, 0,094 mol), etanol (200,0 mL), va dung dich axit clohydric 35 %
(13,1 mL, 0,151 mol) dugc hdi lwu trong didu kién khudy trong 2 gid. Phirc chat phan
g duge 1am ngudi dén 20-30 °C. Piclometan (100,0 mL) dugc thém tir tir vao hdn hop
phan tmg, sau d6 duoc khudy trong 2 gid. Chét rin thu dugc duogc loc trong diéu kién ap
suit giam va sau d6 lam kho trong chdn khong dé thu dugc 21,6 g hop chét tiéu de.

"H-NMR (400 MHz, DMSO) & 10,07(br, 1H), 10,01(br, 1H), 9,24(s, 1H),
8,62-8,63(d, 1H), 8,55(s, 1H), 8,18(s, 1H), 7,73-7,74(d, 2H), 7,51-7,58(m, 3H),
7,39-7,40(d, 1H), 7,13(s, 1H), 4,54(s, 2H), 3,92(s, 3H), 3,81(s, 4H), 2,91(s, 4H), 2,70(s,
6H)

Vi du 11. Diéu ché NI1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin phirc chét thiéc (Hop chat
5)

Hop chét 4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-
(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin (20 g, 0,038 mol), etanol
(400,0 mL), diclometan (200,0 mL) va dung dich axit clohydric 35 % (26,2 mL, 0,302
mol) duoc khudy trong 30 phit. Thiéc clorua dihydrat (42,5 g, 0,189 mol) dugc thém
vao hdn hop phan tng, sau d6 dugc hdi lwu & diéu kién khudy trong 2 gio. Phirc chat
phan tng dugc lam ngudi dén nhiét d6 phong va sau d6 duoc khudy trong 2 gio. Chat
rén thu dugc duoc loc trong diéu kién ap suat giam va sau d6 1am kho trong chdn khong

dé thu dugc 40,6 g hop chét tiéu dé. (San lwong ndi dung: 82,1 %)
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TH-NMR (400 MHz, DMSO) & 10,07(br, 1H), 10,01(br, 1H), 9,24(s, 1H),
8,62-8,63(d, 1H), 8,55(s, 1H), 8,18(s, 1H), 7,73-7,74(d, 2H), 7,51-7,58(m, 3H),
7,39-7,40(d, 1H), 7,13(s, 1H), 4,54(s, 2H), 3,92(s, 3H), 3,81(s, 4H), 2,91(s, 4H), 2,70(s,
6H)

Vi du 12. Diéu ché N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin (Hop chat 3)

Phirc chét N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin phirc chét thiéc (40,6 g),
diclometan (200,0 mL), va dung dich 2N NaOH (200,0 mL) duoc khudy & nhiét do
phong trong 1 gid va sau d6 dugc loc. Sau khi dung dich loc thu dugc dé yén, 16p hitu co
duoc tach ra duge xir ly b'?lng than hoat tinh va sau dé co dac trong diéu kién ap suét
giam. Etanol (100,0 mL) dugc thém vao phirc chét, sau d6 duoc khuéy. Chét ran thu
dugce duoc loc va sau d6 dugce 1am kho trong chdn khong dé thu 14,2 g hop chéat tiéu dé.
(San luong: 75,2 %)

"H-NMR (400 MHz, DMSO) 6 8,57(s, 1H), 8,48(d, 1H), 8,16(s, 1H), 7,95(d,
2H), 7,41-7,49(m, 4H), 7,28(s, 1H), 6,72(s, 1H), 4,53(s, 2H), 3,75-3,77(t, TH), 3,42(s,
2H), 2,83(t, 3H), 2,22(s, 6H)

Vi du 13. Diéu ché 3-clo-N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-
1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)propanamit (Hop chét 2, X
=Cl

3-clopropionyl clorua (0,16 g, 1,30 mmol) dugc thém vao phuc chét
N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-
4-morpholinobenzen-1,3-diamin (0,5 g, 0,99 mmol), natri bicacbonat (0,25 g,
2,99 mmol) va axetonitril (5,0 mL). Phirc chit phan img duge khudy & 20 -30 °C trong 3
gir. Nudc tinh ché (5,0 mL) duge thém vao hdn hgp phan tmg, dugc khudy trong 1 gio
va sau d6 dugce loc trong diéu kién ap suét giam. Chét rén thu duoc dugc sdy kho trong
chan khéng dé thu dugc 0,50 g hop chét tiéu dé. (San lugng: 85,0 %)

'H-NMR(400 MHz, DMSO) & 9,09(s, 1H), 9,06(s, 1H), 8,79(s, 1H),
8,50-8,51(d, 1H), 8,17(s, 1H), 8,02(d, 2H), 7,45-7.48(t, 2H), 7,39-7.42(t, 1H), 7,31(d,
1H), 6,89(s, 1H), 3,98-3,99(t, 2H), 3,88(s, 3H), 3.78-3,80(t, 4H), 3.43(s, 2H),
2,85-2,86(t, 4H), 2,21(s, 6H)
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Vi du 14. DPidu  ché  3-bromo-N-(5-((4-(4-((dimetylamino)metyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)prop
anamit (Hop chét 2, X = Br)

3-bromopropionyl clorua (0,13 mL, 1,297 mmol) dugc tir tr thém vao hop chat
N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-
4-morpholinobenzen-1,3-diamin (0,5 g, 0,998 mmol), natri bicacbonat (0,25 g,
3,00 mmol), va axetonitril (5,0 mL). Phirc cht phan ting dugc khudy & 20 -30 °C trong
3 gio. Nudc tinh ché (5,0 mL) dugc thém vao hdn hop phan tng, dugc khudy trong 1 gior
va sau d6 duoc loc trong diu kién ap suit giam. Chét ran thu duge dugc lam kho trong
chan khéng dé thu dugc 0,52 g hop chét tiéu dé. (San luong: 81,9 %)

TH-NMR (400 MHz, DMSO) & 9,08(s, 2H), 8,80(s, 1H), 8,50(d, 1H), 8,16(s,
1H), 8,02(d, 2H), 7,45-7,48(t, 2H), 7,39-7.,42(t, 1H), 7,31(s, 1H), 3,88(s, 3H),
3,83-3,85(t, 2H), 3,79-3,81(t, 4H), 3,43(s, 2H), 3,09-3,12(t, 2H), 2,85-2,87(t, 4H),
2,19(s, 6H)

Vi du 15. Diéu ché N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-
1-yD)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acrylamit (Hop chét 1)

Phurc chét 3-bromo-N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)propanamit
(10,0 g, 16,9 mmol), axetonitril (200,0 mL) va trietylamin (17,1 g, 169,2 mmol) dugc
hdi luu trong didu kién khudy trong 16 gid. Hon hop phan tng dugc 1am ngudi dén
20-30 °C va sau d6 ¢ dic trong diéu kién ap suat giam dé loai bo dung mdi. Diclometan
(100,0 mL) va nu6c tinh ché (100,0 mL) dugc thém vao phirc chét phan tng sau do
phirc chét nay duge khudy. Lép hitu co dugce tach ra duge co dic trong diéu kién ap suét
giam va sau d6 n-propanol (200,0 mL) dugc thém vao, theo sau bdi viée hoi luu trong
diéu kién khudy. Phtrc chat phan tmg dugc lam ngudi tir tir dén 20-30 °C va sau d6 duogc
khudy trong 2 gio. Chét ran thu dugce dugce loc trong diéu kién 4p suat giam va sau do
1am khé trong chdn khéng dé thu dugc 8,0 g hop chat tiéu dé. (San lugng: 85,0 %)

'TH-NMR(400 MHz, DMSO) & 9,15(s, 2H), 9,08(s, 1H), 8,53-8,55(d, 1H),
8,18(s, 1H), 8,04-8,06 (d, 2H), 7,47-7,50(m. 2H), 7,34-7,36(m, 1H), 7,34(d, 1H), 6,96(s,
1H), 6,71-6,78(q, 1H), 6,43-6,44(d, 1H), 5,84-5,85(d, 1H), 3,91(s, 3H), 3,82 (s, 4H),
3,46(1s, 1H), 2,86(s, 4H), 2,21(s, 6H)
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Vi du 16. Didu ché  N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acrylamit  (Hop
chat 1)

3-clopropionyl clorua (0,3 g, 2,60 mmol) duoc thém vao phtc chét
N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-
4-morpholinobenzen-1,3-diamin (1,0 g, 1,99 mmol), axetonitril (20,0 mL) va natri
bicacbonat (0,5 g, 5,99 mmol). Phtrc chét phan tmg duge khuay & 20-30 °C trong 2 gio.
Trietylamin (2,0 g, 19,9 mmol) dugc thém vao hdn hop phén tng, sau d6 dugc hdi luu
trong diéu kién khudy trong 16 gid. Hon hop phan tmg duge 1am ngudi dén 20-30 °C va
sau do ¢ dic trong diéu kién ap suit giam dé loai bo dung mdi. Piclometan (15,0 mL)
va nudc tinh ché (10,0 mL) duoc thém vao phirc chit phan Gmg sau d6 phirc chat nay
dugc khudy. Lép hitu co duge tach ra dugc ¢ dic trong didu kién ap suét giam va sau d6
n-propanol (20,0 mL) dugc thém vao sau do, theo sau boi bude hdi luvu trong diéu kién
khudy. Phirc chat phan tng dugc lam ngudi tir tir dén 20-30 °C va sau d6 dugc khudy
trong 2 gid. Chét rén thu dugc dugce loc trong diéu kién ap suét giam va sau d6 lam kho
trong chan khong dé thu dugc 0,83 g hop chét tiéu dé. (San lugng: 75,0 %)

"H-NMR (400 MHz, DMSO) & 9,15(s, 2H), 9,08(s, 1H), 8,53-8,55(d, 1H),
8,18(s, 1H), 8,04-8,06 (d, 2H), 7,47-7,50(m. 2H), 7,34-7,36(m, 1H), 7,34(d, 1H), 6,96(s,
1H), 6,71-6,78(q, 1H),6,43-6,44(d, 1H), 5,84-5,85(d, 1H), 3,91(s, 3H), 3,82 (s, 4H),
3,46(1s, 1H), 2,86(s, 4H), 2,21(s, 6H)
Vi du 17. Dibu ché  N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acrylamit  (Hop
chat 1)

3-clopropionyl clorua (0,3 g, 2,60 mmol) dugc thém vao hop chat
N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-
4-morpholinobenzen-1,3-diamin (1,0 g, 1,99 mmol), tetrahydrofuran (17,0 mL), nude
tinh ché (1,7 mL), va natri bicacbonat (1,1 g, 5,99 mmol). Phirc chét phan tmg duoc
khudy & 20-30 °C trong 2 gio. Trietylamin (2,0 g, 19,9 mmol) dugc thém vao hdn hop
phan Ung, sau d6 duoc hdi lwu trong diéu kién khudy trong 16 gi. Hon hop phan tng
duoc lam ngudi dén 20-30 °C va sau d6 co dic trong diéu kién ap sut giam dé loai bo
dung méi. Piclometan (10,0 mL) va nudc tinh ché (10,0 mL) dugc thém vao hdn hop

phan tng, sau do duoc khuéy. L6p hitu co dugc tach ra duoc co6 dic trong didu kién ap
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suit giam va sau d6 n-propanol (20,0 mL) dugc thém vao sau do, theo sau boi bude héi
Iuu trong didu kién khudy. Phirc chit phan tng dugc lam ngudi tir tir d@én 20-30 °C va
sau d6 dugc khudy trong 2 gid. Chat ran thu duge duge loc trong diéu kién ap suét giam
va sau d6 lam kho trong chdn khong dé thu dugc 0,88 g ciia hop chét tiéu dé. (San
luong: 79,5 %)

TH-NMR (400 MHz, DMSO) & 9,15(s, 2H), 9,08(s, 1H), 8,53-8,55(d, 1H),
8,18(s, 1H), 8,04-8,06 (d, 2H), 7,47-7,50(m. 2H), 7,34-7,36(m, 1H), 7,34(d, 1H), 6,96(s,
1H), 6,71-6,78(q, 1H),6,43-6,44(d, 1H), 5,84-5,85(d, 1H), 3.91(s, 3H), 3,82 (s, 4H),
3,46(1s, 1H), 2,86(s, 4H), 2,21(s, 6H)
Vi du 18. Pidu ché  N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-yl)amino)-4-metoxy-2-morpholinophenyl)acrylamit  (Hop
chét 1)

3-clopropionyl clorua (6,6 g, 0,052 mol) dugc thém vao hop chét
N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-
4-morpholinobenzen-1,3-diamin (20,0 g, 0,039 mol), metyl etyl keton (160,0 mL), va
natri bicacbonat (10,1 g, 0,120 mol). Phirc chit phan (g dugc khudy & 20-30 °C trong 2
gio. Piclometan (10,0 mL) va nudc tinh ché (10,0 mL) dugc thém vao hdn hgp phan
ung, sau d6 dugc khudy. Lép hitu co duoc tach ra duge co dic trong diéu kién ap suat
giam va sau d6 metyl etyl keton (300,0 mL) va trietylamin (40,4 g, 0,400 mol) dugc
thém vao sau dé, theo sau boi bude hdi lwu trong diéu kién khudy trong 10 gio. Phuc
chét phan @mg dugc lam ngudi dén 0-5 °C va sau d6 dugc khudy trong 2 gio. Chét ran
thu duogc duoc loc trong didu kién 4p suat giam va sau d6 lam kho trong chdn khéng dé
thu duoc 17,7 g hop chét tiéu dé. (San lwong: 79,9 %)

TH-NMR (400 MHz, DMSO) & 9,15(s, 2H), 9,08(s, 1H), 8,53-8,55(d, 1H),
8,18(s, 1H), 8,04-8,06 (d, 2H), 7,47-7,50(m. 2H), 7,34-7,36(m, 1H), 7,34(d, 1H), 6,96(s,
1H), 6,71-6,78(q, 1H),6,43-6,44(d, 1H), 5,84-5,85(d, 1H), 3,91(s, 3H), 3,82 (s, 4H),
3,46(1s, 1H), 2,86(s, 4H), 2,21(s, 6H).
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YEU CAU BAO HQ
1. 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 hoac mudi duoc dung
cta né, quy trinh bao gdm céc budc:

(a) cho N1-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
pyrimidin-2-yl)-6-metoxy- 4-morpholinobenzen-1,3-diamin phan tmg v6i hop chét ¢
cong thirc 4 dé thu dwoc hop chat c6 cong thire 2; va

(b) cho hop chdt c6 cong thirc 2 phan tmg véi bazo d thu duogc
N-(5-((4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-yl)amino)-4-m
etoxy-2-morpholinophenyl)acrylamit,

Cong thuc 2

Cong thuce 4
o)
CI/H\/\X
trong d6 X 1a halogen.

2. Quy trinh theo diém 1, trong d6 phan tmg ctia budc (a) duge thuc hién véi su ¢6 mat cua
mot hoac nhiéu bazo dugc chon tir nhém bao gém kali tert-butoxit, natri hydroxit, kali
hydroxit, lithi hydroxit, natri hydrua, natri cacbonat, natri bicabonat, kali cacbonat, kali
phosphat, natri phosphat, 1,8-diazabixyclo[5.4.0]Jundec-7-en,
1,4-diazabixyclo[2.2.2]octan,  1,5-diazabixyclo[4.3.0Jnon-5-en, pyridin, ftrietylamin,
diisopropylamin va diisopropyletylamin.
3. Quy trinh theo diém 1, trong d6 phan tmg ctia budc (a) duge thuc hién voi su c6 mat cua
dung moi dugc chon tir nhom bao g6m axetonitril, metyl etyl keton, axeton, metyl isobutyl
keton, diclometan, dicloetan, dimetylformamit, dimetylaxetamit, dimetyl sulfoxit,
tetrahydrofuran, rugu C1~Cs, toluen, etyl axetat, isopropyl axetat, dietyl ete, nu6c va phire
chit ciia chiing.
4. Quy trinh theo diém 3, trong d6 dung méi dugc chon tir nhom bao gbm axetonitril,

tetrahydrofuran, metyl etyl keton, axeton, diclometan, nu¢c va phirc chat cua ching.
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5. Quy trinh theo diém 1, trong d6 bazo dugc sir dung & budce (b) 1a mot hodc nhiéu bazo
duoc chon tir nhom chi bao gdém kali tert-butoxit, natri hydroxit, kali hydroxit, lithi
hydroxit, natri hydrua, natri cacbonat, natri bicacbonat, 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.

6. Quy trinh theo diém 5, trong d6 bazo 1a mot hodc nhiéu bazo duoc chon tir nhém bao
g0m natri hydroxit, trietylamin va diisopropylamin.

7. Quy trinh theo diém 1, trong d6 phan tmg cta budce (b) duge thuc hién véi sw ¢6 mat cua
dung modi dugc chon tir nhém bao g6m axetonitril, metyl etyl keton, axeton, metyl isobutyl
keton, diclometan, dicloetan, dimetylformamit, dimetylaxetamit, dimetyl sulfoxit,
tetrahydrofuran, reou Ci1~Cs, toluen, etyl axetat, isopropyl axetat, dietyl ete, nudc va phirc
chit ciia chiing.

8. Quy trinh theo diém 7, trong d6 dung méi dugc chon tr nhém bao gOm axetonitril,
tetrahydrofuran, metyl etyl keton, axeton, diclometan, nudc va phirc chét ciia ching.

9. Quy trinh theo diém 1, trong d6 budrc (a) va bude (b) duoc thuc hién bang phan tng trong
mot binh.

10. Quy trinh theo diém 1, trong d6 thu dugc N1-(4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy- 4-morpholinobenzen-1,3-diamin trong budc
(a) béi quy trinh bao gdm cac budc:

(i) cho 4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-(2-metoxy-
4-morpholino-5-nitrophenyl)pyrimidin-2-amin phan tng véi thiéc clorua véi su c6 mit ctia
axit clohydric dé thu dugc phirc chit c6 cong thire 5; va

(i) cho phic chit c6 cong thuc 5 phan tmg v6i bazo dé thu duoc
N1-(4-(4-((dimetylamino)metyl)-3-phenyl- 1H-pyrazol-1-yl)pyrimidin-2-yl)-6-metoxy-4-
morpholinobenzen-1,3-diamin.

Cong thuc 5

N/\

N

/L
J,\@

N

NH.
.
J 2HCI

~q” - (SnCiy)
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11. Quy trinh theo diém 10, trong d6 phan tmg ctia budc (i) dugc thyc hién véi su c6 mat
cua mot hoac nhiéu dung méi dugc chon tir nhdém bao g@)m nudce, ruou Ci1~Cio, diclometan,
tetrahydrofuran, axetonitril va etyl axetat.

12. Quy trinh theo diém 10, trong d6 bazo dugc st dung trong bude (ii) 1 mot hogc nhiéu
bazo duogc chon tir nhém bao gé)m natri hydroxit, kali hydroxit, natri cacbonat, natri
bicarbonat, kali cacbonat, kali phosphat va natri phosphat.

13. Quy trinh theo diém 10, trong d6 thu dugc 4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)-N-(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin bang cach
cho  1-(2-((2-metoxy-4-morpholino-5-nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-
pyrazol-4-carbaldehyt phan timg véi dimetylamin hodc mudi cia né.

14. Quy trinh theo diém 13, trong d6 phan ing dugc thuc hién voi sy c6 mat cua mot

hodc nhiéu chat khir duge chon tir nhém bao gdm natri triaxetoxyborohydrua, natri
xyanoborohydrua va natri borohydrua.

15. Quy trinh theo diém 13, trong d6 thu dugc 1-(2-((2-metoxy-4-morpholino-5-
nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl- 1H- pyrazol-4-carbaldehyt bang cach cho
4-clo-N-(2-metoxy-4-morpholino-5-nitrophenyl) pyrimidin-2-amin phan tmg voi
3-phenyl-1H-pyrazol-4-carbaldehyt.

16. Quy trinh theo diém 15, trong d6 thu dugc 4-clo-N-(2-metoxy-4-morpholino-
5-nitrophenyl)pyrimidin-2-amin bang cach cho N-(2-metoxy-4-morpholino-5-nitrophenyl)
formamit phan tmg véi 4-clo-2-(metylsulfonyl)pyrimidin.

17. Quy trinh theo diém 16, trong d6 thu dugc N-(2-metoxy-4-morpholino-5-nitrophenyl)
formamit bang cach thuc hién formyl hoa 2-metoxy-4-morpholino-5-nitroanilin.

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

19. Quy trinh theo diém 16, trong d6 thu dugc 4-clo-2-(metylsulfonyl)pyrimidin bang
cach thuc hién oxy hoa 4-clo-2-(metylthio)pyrimidin.

20. Quy trinh theo diém 19, trong d6 quy trinh oxy hoa dugc thuc hién voi mot hodc nhiéu
chét oxy héa dugc chon tir nhém bao g6m kali permanganat, axit cromic, oxy, hydro
peroxit va axit 3-cloperbenzoic.

21. Quy trinh theo diém 13, trong d6 thu dugc 1-(2-((2-metoxy-4—m6rpholino-5-
nitrophenyl)amino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt bang cach cho
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N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit phan tng véi 1-(2-(metylsulfonyl)
pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt.

22. Quy trinh theo diém 21, trong d6 phan tmg duoc thuc hién voi sy co mat cia mot

hodc nhiéu bazo duogc chon tir nhém bao gém natri C1~Cs alcoxit, kali C1~Cs alcoxit, natri
cacbonat, kali cacbonat, va kali phosphat.

23. Quy trinh theo diém 21, trong d6 phan tmg duoc thuc hién véi sy 6 mit ciia mot hoac
nhidu dung méi dugc chon tr nhém bao gdm dimetylformamit, dimetylaxetamit,
diclometan,

dimetyl sulfoxit, tetrahydrofuran, hexametylphosphoramit, rugu Ci~Cs, dietyl ete, etyl
axetat, axetonitril va axeton.

24. Quy trinh theo diém 21, trong dé thu dugc
1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl- 1H-pyrazol-4-carbaldehyt bing cach cho
1-(2-(metylthio)pyrimidin-4-y1)-3-phenyl- 1H-pyrazol-4-carbaldehyt phan {mg vdi chét
oxy hoa.

25. Quy trinh theo diém 24, trong d6 tac nhan oxy hoa la mot hoac nhiéu tac nhan dugc lua
chon tr nhém bao gdm kali permanganat, axit cromic, oxy, hydro peroxit va axit
3-cloperbenzoic.

26. Quy trinh theo diém 24, trong d6 phéan tng dugc thuc hién voi sy ¢6 mat ciia mot hodc
nhiéu dung moi dugc chon tir nhém bao gém ruou C1~Cs, cacbon tetraclorua, clofom,
diclometan, axeton, metyl etyl keton, metyl isobutyl keton, xyclohexanon, pentan, hexan,
heptan, octan, nonan, decan, undecan, dodecan, Xyclohexan, xang ete, dau hoa, toluen,
xylen, mesitylen va benzen.

27. Quy trinh theo diém 24, trong d6 thu dugc 1-(2-(metylthio)pyrimidin-4-yl)-3-
phenyl-1H-pyrazol-4-carbaldehyt bang cach cho 4-clo-2-(metylthio)pyrimidin phan tmg
v6i 3-phenyl-1H-pyrazol-4-carbaldehyt.

28. Quy trinh theo diém 27, trong d6 phan tmg dugc thuc hién véi su c6 mit ciia mot hodc
nhiéu bazo duge chon tir nhom bazo bao gdm kali tert-butoxit, natri hydroxit, kali hydroxit,
natri hydrua, natri cacbonat, kali cacbonat, kali phosphat, natri phosphat,
1,8-diazabixyclo[5.4.0]Jundec-7-en, 1,4-diazabixyclo[2.2.2]octan, 1,5-diazabixyclo
[4.3.0]non-5-en, pyridin, trietylamin, diisopropylamin va diisopropyletylamin.

29. Quy trinh theo diém 27, trong d6 phan img dugc thuc hién véi sy c6 mit ctia mot hodc

nhiéu dung méi duge chon tir nhém bao g6m diclometan, dicloetan, dimetylformamit,
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dimetylaxetamit, dimetyl sulfoxit, tetrahydrofuran, rugu C1~Cs, etyl axetat, axeton, metyl
etyl keton, axetonitril va toluen.
30. Hop chét c¢6 cong thirc 2 hodc mudi ctia né:

Cong thuce 2

l /
>/\/

VL:L )\ (o

0.

trong d6 X 1a halogen.
31. Phtic chat c6 cong thirc 5:
Cong thuc 5

LA
B P

- (SnCly)y

32. Hop chét 14 1-(2-(metylsulfonyl)pyrimidin-4-yl)-3-phenyl-1H -pyrazol-4-carbaldehyt.
33. Hop chit 1a 1-(2-(metylthio)pyrimidin-4-yl)-3-phenyl-1H-pyrazol -4-carbaldehyt.
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