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1a thich hgp 1am hop chét trung gian dé san xuét thudc va dé san xuét thuoc dé
diéu tri va/hodc phong ngira céc 16i loan tim mach. Cu thé hon 13, 5-flo-1H-
pyrazolopyridin ¢6 cong thitc (VI) 1a thich hop dé diéu ché€ hop chét c6 cong
thic (I):
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la c6 téc dung d€ san xuét thudc, dé san xudt thusc dé didu tri va/hoic phong
ngira cdc roi loan tim mach. Sdng ché con dé cap dén thudc chita hop chit c6

cong thic (I) & dang tinh thé clia dang da hinh L.
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Linh vuwc ky thuét dwoc dé cap

Sang ché dé cap dén quy trinh diéu ché 5-flo-1H-pyrazolopyridin dugc thé ¢6
cong thue (VI):

0
o9
N
/
F Z :
CN (VI)

ma c6 tac dung lam hop chat trung gian dé€ san xuat thuoc va dé san xuat thudc dé didu
tri va/hodc phong nglra cac roi loan tim mach.

Cu thé hon 13, 5-flo-1H-pyrazolopyridin c6 cong thirc (VI) 1a thich hop dé diéu
ché hop chét ¢6 cong thire (I):

e M,

ma ¢6 tac dung dé san xuét thube va dé san xut thude @é didu tri va/hoic phong ngira
cac rbi loan tim mach.
Tinh trang ky thuat cia sang ché

Hop chit c6 cong thirc (1) hoat dong nhu chét kich thich cta guanylat xyclaza
¢6 thé hoa tan va c6 thé duge st dung 1am chét dé phong ngira va/hoic diéu trj cac rbi
loan tim mach, vi duy, dé diéu tri bénh cao huyét ap va chiing suy tim, ching dau thit
nguc 4n dinh va khong dn dinh, céc rdi loan mach ngoai vi va tim, chirng loan nhip tim,

dé diéu trj cac roi loan thuyén tac huyet khoi va thiéu mau cuc bd nhu ching nhdi mau
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co tim, ching ddt quy, cac con ngén va con thiéu mau cuc b, cac rdi loan bom mau
ngoai vi, ngin ngira ching hep trd lai nhu sau liéu phap didu tri huyét khéi, tao hinh
mach bang thii thuat nong mach qua da (percutaneous transluminal angioplasty-PTA),
tao hinh mach vanh bang thu thuat nong déng mach qua da (percutaneous transluminal
coronary angioplasty-PTCA), tim nhén tao va dé diéu tri chimg xo ctmg dong mach, cac
rdi loan do bénh hen va bénh ctia hé niéu-sinh duc, vi du, ching phi dai tuyén tién liét,
rdi loan chirc nang cuong cimg, rdi loan chirc ning gidi tinh nit, ching lodng xuong,
bénh ting nhan 4ap, bénh cao huyét ap phdi, liét da day, bénh cimg da va chimg tiéu tién
khong tu chu.

Hop chét c¢6 cong thirc (I) ¢6 thé c6 mit & nhiu dang tinh thé khac nhau va
solvat. Hop chét c6 cong thire (I) ton tai & nim dang da hinh c6 diém néng chay 257°C
(dang da hinh 1), 253°C (dang da hinh II), 247°C (dang da hinh IIT), 246°C (dang da
hinh IV), 234°C (dang da hinh V), dimetylformamit/solvat trong nudc (ham luong
DMF 13,6%, ham luong nuéc 0,9%), di-dimetyl sulphoxit solvat (gia tri hé sb ty
luong: 26,8% DMSO), solvat cla axit triaxetic (29,7% axetat), monohydrat (4,1%
nuée) va dihydrat (7,8% nuéc). Ky thuat hién nay, WO 2011/147809, mo ta hop chét
¢6 cong thuc (I) trong Vi du 1 & dang chét.

Dang da hinh tinh thé cta hop chét c6 cong thie (I) & dang da hinh (I) c6 d6 6n
dinh dang k& va dic biét 1a trén thuc t& dang nay 1a 6n dinh thim chi trong quy trinh

micron hoa va do do, khong cé su chuyén hod va két tinh lai nao xay ra.

Di-dimetyl sulphoxit solvat ctia hop chit c6 cong thire (I) ¢6 vu diém 1a tinh loc
duoc t6t hon nhidu so v6i chét trong cac giai phap k¥ thudt da biét. Hon nita, quy trinh
didu ché hop chét c6 cong thie (I) qua di-dimetyl sulphoxit solvat tao ra hop chét ¢6

cong thire (I) voi do tinh khiét rat cao.

WO 03/095451, WO 2011/064156 va WO 2011/064171 bdc 16 quy trinh tong hop
pyrazolopyridin khong dugc thé trén vong pyridin. Trong céc tai lidu duge bdc 16 ndy, hé
vong hai vong dugc xdy dung nho phan Ung clia phenylbenzyl hydrazin véi etyl
xyanopyruvat. Phuong phép tbng hop nay 1a khong thich hop d tao thanh 5-flo-1H-
pyrazolopyridin.
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WO 2009/018415 md ta quy trinh tdng hop 5-flo-1H-pyrazolo[3,4-b]pyridin-3-
amin E. Quy trinh clo hod khir chon loc cua axit nicotinic A dé thu dugc hop chit B,
su chuyén hoa tiép theo thanh amit C, sw khir ctia né thanh nitril va sy dong vong sau
clung v6i hydrazin hydrat tao ra 16i 5-flo-1H-pyrazolo[3,4-b]pyridin. So dd 1 dudi day
minh hoa quy trinh téng hop nay.

So d6 1:
0 0
NS i) NS OH i)
® LI _h,
cl N~ “al N~ cl
A B
H
N
i) F x-N iv) I N N\N
= F
N cl
NH,
D E

[i) Pd(OAC)2, PPhs, NEts, HCO,H; ii) 1) (COCI)2, CH2Cl, xtc tac DMF, 2) NH; (g),
dioxan, iii) TFAA, NEt3; iv) H;NNH,x H0, n-BuOH].

Nhuoc diém cta quy trinh nay 13, viée xi 1y tir 5-flo-1H-pyrazolo[3,4-b]pyridin
¢6 cong thirc E, cic bude tiép theo nhu phan ting diazo hoa va su chuyén ho4 thanh
hop chét iodo, tiép theo alkyl ho bang din xuét benzyl va quy trinh chiic ning hoa
tiép theo dé dua vao nhém xyano 1a cin ¢ dé thu dugc 5-flo-1H-pyrazolopyridin

mong mubn c6 cong thirc (VI). Viée ndy dugc minh hoa bang cach vi du trén So dd 2.

So d0 2:
F
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Nhuoc diém khac 1a quy trinh diazo hod dugc thuc hién trong cac di€u kién
khan va mubi diazon can phai tach, 1a diéu can phai xem xét bién phép an toan ddi véi

viéc chuyén hoa dbi & quy md cong nghiép va do @6, dan dén chi phi san xuat 16n.

Nhuoc diém khac 14 viéc alkyl hoa véi din xudt benzyl x4y ra khong chon loc
va san phim thu dugc chi ¢ hiéu sudt thdp sau khi tinh ché phirc tap va tach cac chit
ddng phan.

Nhuoc diém khac nita 13, trong qua trinh xyanua hod, ddng xyanua doc cin phai
duogc xit 1y, 1a viéc cin phai c6 bién phap an toan bd sung trong qué trinh didu ché va
trong qua trinh thai dich nuéc céi va cic pha nuéc va do d6, din dén chi phi san xuit
16m.

Nhuoc diém khéc nita 1a viéc didu ché 5-flo-1H-pyrazolopyridin c¢6 cong thiic
(VI), theo quy trinh duoc mb ta trén So dd 1, doi hoi viée diéu ché va tinh ché bay hop
chit trung gian va chi thu dugc hiéu sudt chung thip.

Ban chit ky thuit clia sang ché

Muc dich cua sang ché 1a @& xuét quy trinh c6 hi€u qué véi hidu sudt cao dé

diéu ché 5-flo-1H-pyrazolopyridin c¢6 cdng thirc (VI):

F

A0

\N\
Pwi

CN (VI)

1a thanh phén then chbt d6i véi quy trinh c6 hiéu qua véi higu suét cao dé didu ché hop

chét c6 cong thuc (I):

M
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va N-oxit, mudi, solvat, muodi cia N-oxit va solvat cua N-oxit va muoi cua no.

Muc dich nay dat dugc theo sang ché, nhu sau. So dd 3 dudi day minh hoa céc

budc phan Gng riéng r€ bang cach vi du.

So dbd 3:
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[a): LiCl, MeSOsH, EtOH; b) formamit, NaOMe/MeOH, EtOH; ¢) POCIs, CH3CN,
sulpholan; d) 1.NaOMe/MeOH, 2. NH4CI/EtOH;  e) DMF, NEts,
phenylazomalononitril; f) Pd/C, Ho, DMF; g) iPrOH, metyl cloformat, NEts].

BuGce a) 1a dd dugc biét dén dbi v6i pyrazolopyridin khong dugc thé (WO
03/004503 (Vi du IIIb) va WO 03/095451 (Vi du 2A)):

O |
HING_ N, N //O
| Y/ N + l -—E)—» | A \N

I H J
[aa); CF3SOsH, hdi luu trong 3 ngay, sic ky, hidu suit 49,9%).

So voi cac giai phép k¥ thuit da biét (WO 03/004503, Vi du IIIb va WO
03/095451, Vi du 2A), viéc diéu ché hop chit IV xay ra véi hiéu suét cao hon nhiéu.

Thuén lgi khac 13, thay cho axit trifloaxetic c6 tinh &n mon, etanol, 1a chét ré
tién hon nhiéu, dugc st dung lam dung moi.

Thuén lgi khac 14, thoi gian phan Ung 1a ngén hon mot cach dang ké so véi cac
giai phap k§ thuat da biét.

Thuan loi khéc 13, viéc diéu ché hop chét IV xay ra véi tinh chon loc & mitc cao
va san phém duge tao ra v6i @0 tinh khiét & muc cao ma khong c6 sy hinh thanh san
pham phu déng ké va khong doi hoi quy trinh tinh ché phirc tap nao.

Thuén loi khéc 13, hop chit IV thu dugc nhd su két tinh véi hidu sudt va do tinh
khiét & murc cao.

Céc buéce tir d) dén g) 1a da dugc biét dén dbi v6i pyrazolopyridin khong dugc
thé qua WO 03/095451, WO 2011/064156 va WO 2011/064171 va c6 thé duge st dung

theo cach tuong tu.

Cu thé 13, quy trinh theo séng ché d& diéu ché hop chit c6 cong thire (VI):
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By
joU,

F (VD)
CN

bao gdbm budc déng vong dan xudt 5-aminopyrazol (Ia):

pe
N
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\
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(ITa)
trong do,
T'  1a(Ci-Cy)-alkyl,
vGi su ¢6 mat cda axit thich hop véi aldehyt (I1I):
F }l?z
R
0 (11D

trong d6, R! va R? doc 1ap 1a metyl, etyl, isopropyl, phenyl hodc, cung véi

nguyén tir nito ma chiing gin vao, la:
N ---N N— ---N ---N 0
; ; hoac ;

dé thu dugc este c6 cong thie (IVa):



20727

F
N
T
/
£ NF
0O
o\ (IVa)

trong do, T! 1a nhu dugc xé4c dinh trén day,

phan tng ti€p theo clia nd v6i amoniac hodc formamit dé thu duge amit c¢6 cong thuc

(V):

F
N
BP:
/
. =
NH (V)

va bude khir nudce tiép theo dé thu duge nitril (VI).

Phin mo ta con md ta viée st dung hop chit c6 cong thire (VI):

F
N
T
/
. =
CN (VI)

dé didu ché hop chét c6 cong thire (I):
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H,C )
va N-oxit, muoi, solvat, mudi cia N-oxit va solvat ciia N-oxit va mudi cia no.

Phén mb ta con md ta viéc sir dung hop chét c6 cong thue (II1):

Z/N\)\H/

O

trong d6 R! va R? doc 1ap 12 metyl, etyl, isopropyl, phenyl hodc, cling véi

nguyén t nito ma chiing gén vao, la:

N ) ---N --N ) o

, hodc ,
dé didu ché hop chit c6 cong thire (I):
fNF

N ’Q

— NH2
HNT O\

0
5

H,C (I)

va N-oxit, mudi, solvat, mudi cua N-oxit va solvat cila N-oxit va muoi cua no.
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Phén md ta con md ta viéc st dung hop chét co cong thirc (VI) dé didu ché hop
chét c6 cong thirc (I) nhu duoce xé4c dinh trén déy, trong d6 hop chit ¢6 cong thirc (VI)
duoc chuyén hoa thanh hop chit c¢6 cong thic (VII):

F
N
B
/
. Z
NH
H,N

x HCI (VID),

hop chit vira thu duoc dugc cho phan ting tiép trong dung médi tro véi su c6 mit

clia bazo thich hop véi hop chét ¢ cong thirc (VIIIa):

e

T
i (VIIIa)

dé thu duoc hop chét c6 cong thire (VIII):
Ry
N\ N\
P
N
S NH2
H,N \
N

7\

——

NC CN

F

(VIID),
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va sau d6 hop chat vira thu duge duge khtr trong dung moi tro voi su c6 mat

ctia chat khtr thich hop dé thu duoc hop chit (IX):

e
N
/
NG
/N

TNy,

sau d6 hgp chat vira thu dugc duge cho phan tng véi su ¢ mit cia bazo thich
hop véi sy ¢6 mat hodc khéng c6 mit ciia dung moi v6i metyl cloformat hodc

v6i dimetyl dicacbonat dé thu dugc hop chét c6 cong thie (I):-

/

H,C (I),
va hop chit thu duge c¢6 cong thuc (D) 1a tuy ¥ dugce chuyén hoé véi (i) cic dung moi
va/hodc (ii) axit hodc bazo thich hgp thanh solvat, mudi va/hodc solvat ciia mudi cia
no.
M6 ta vin tit cac hinh vé

Fig.1: Quang phd hdng ngoai ctia hgp chét c6 cong thirc (I) & cac dang da hinh I, IT va
I

Fig.2: Quang phd hdng ngoai ctia hop chét c6 cong thic (I) & cac dang da hinh IV, V

va & dang solvat clia axit triaxetic

-12-
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Fig.3: Quang phd hdng ngoai ciia hop chét ¢6 cong thirc (I) & dang di-DMSO solvat,

DMF/nuée solvat va monohydrat
Fig.4: Quang phd hdng ngoai ciia hop chéit c6 cong thire (I) & dang dihydrat
Fig.5: Biéu @6 nhidu xa tia X cia hop chét c6 cong thire (I) & dang da hinh I
Fig.6: Biéu @ nhidu xa tia X cia hop chét c6 cong thire (I) & dang da hinh II
Fig.7: Biéu d6 nhidu xa tia X cia hop chét c6 cong thire (I) & dang da hinh III
Fig.8: Biéu d6 nhidu xa tia X ctia hop chét ¢ cong thic (I) & dang da hinh IV
Fig.9: Biéu dd nhidu xa tia X ctia hop chét c6 cong thie (I) & dang da hinh V
Fig.10: Biéu db nhifu xa tia X cta hop chét cé cong thic (I) & dang solvat cia axit
triaxetic
Fig.11: Biéu db nhiéu xa tia X ctia hop chét ¢6 cong thirc (I) & dang di-DMSO solvat
F ig.12: Biéu d6 nhidu xa tia X ctia hop chit c¢6 cong thirc (I) & dang DMF-nudéc solvat
Fig.13: Biéu dd nhidu xa tia X ctia hop chit ¢ cong thire (I) & dang monohydrat
Fig.14: Biéu dd nhifu xa tia X cta hop chét c6 cong thirc (I) & dang dihydrat
Mo ta chi tibt sang ché

Su chuyén hoa tir hop chét ¢ cong thirc (VI) — (VII) duge thuc hién bang cac
phuong phéap da dugc biét dén déi véi nguoi co hiéu biét trung binh trong linh vuc nay
trong quy trinh hai giai doan, tht nhét dé tao ra imino este v&i natri metoxit trong
metanol & nhiét do tir 0°C dén +40°C va sau d6 bd sung 4 nhan mot dwong luong
amoniac, vi dy, amoniac hodc amoni clorua, trong axit axetic hodc ruou dé tao ra
amidin (VII) & nhiét do ndm trong khoang tir +50 dén +150°C.

Céc ruou thich hop ding cho viée chuyén hod tir hop chét ¢4 cong thirc (VI) —
(VII) 1& cac rugu nhu metanol, etanol, n-propanol, isopropanol, n-butanol hodc tert-
butanol.

Céc dung mé6i tro dung cho budc quy trinh (VII) + (VIIIa) — (VIII) 1a cac rugu
nhu metanol, etanol, n-propanol, isopropanol, n-butanol hodc tert-butanol, cac ete nhu

dietyl ete, dioxan, tetrahydrofuran, glycol dimetyl ete hodc dietylen glycol dimetyl ete,

-13-
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cac hydrocacbon nhu benzen, xylen, toluen, hexan, xyclohexan hodc cac phan doan
diu khoang hoic cac dung méi khac nhu dimetylformamit (DMF), dimetyl sulphoxit
(DMSO), sulpholan, N,N'-dimetylpropylenure (DMPU), N-metylpyrrolidon (NMP),
pyridin, axetonitril hodc ca nuéc. Tuong ty, ciing ¢6 thé sir dung hdn hop gbm céc

dung méi duogc k& dén. Su wu tién duoc danh cho DMF va sulpholan.

Céc bazo thich hgp dung cho budc quy trinh (VII) + (VIIIa) — (VIII) 1a céac
hydroxit kim loai kiém, vi du, lithi hydroxit, natri hydroxit hodc kali hydroxit,
cacbonat kim loai kiém nhu lithi cacbonat, natri cacbonat, kali cacbonat hodc xesi
cacbonat, hydrocacbonat kim loai kiém nhu natri hydrocacbonat hodc kali
hydrécacbonat, alkoxit kim loai kiém nhu natri metoxit hodc kali metoxit, natri etoxit
hoac kali etoxit hodc kali tert-butoxit, hodc cac amin hitu co nhu trietylamin,
diisopropyletylamin, pyridin, 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc 1,5-
diézabixyclo[4.3.0]non-S-en (DBN). Sy uu tién dugc danh cho trietylamin.

~ Thong thuong, phan tng (VII) + (VIIla) — (VIII) duge thuc hién ¢ nhiét do
ndm trong khoang tir +20°C dén +150°C, tot hon 1a & nhiét do ndm trong khoang tir
+80°C dén +120°C, tuy ¥ trong 10 vi song. Viéc chuyén hoa nay c6 thé dugc thuc hién
& ap suét tiéu chudn, tang hodc giam (vi dy, tir 0,5 dén 5 bar (50-500kPa)). No6i chung,

ap sudt ti€u chuan la dugc ap dung.

Hop chét c6 cong thirc (VIIIa) c6 thé dugc tao ra theo cach twong tu véi quy
trinh dugc nén trong 4n phém: L. F. Cavalieri, J. F. Tanker, A. Bendich, J. Am. Chem.
Soc., 1949, 71, 533.

Viéc khr ttr hop chét co cong thire (VII) — (IX) dugc thyc hién voi sy c6 mat
ctia chat xuc tac thich hop trong dung mdi tro & nhiét d6 nidm trong khoang tir +20°C
dén +100°C dudi ap suét hydro (vi du, tir 1 dén 100bar (10%-10%kPa)). Sw uu tién duoc
danh cho nhiét d6 nam trong khoang tir 40°C dén 80°C va 4p suét hydro ném_ trong
khoang tir 5 dén 70bar (5.10%-7.10°kPa).

Céc dung mdi tro ding cho viéc kht tir hop chit ¢ cong thire (VIII) — (IX) 13,
vi du, cic rugu nhu metanol, etanol, n-propanol, isopropanol, n-butanol hodc tert-

butanol, ete nhu dietyl ete, dioxan, tetrahydrofuran, glycol dimetyl ete hodc dietylen

glycol dimetyl ete, hodc cac dung mdi khac nhu dimetylformamit (DMF), dimetyl

-14-
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sulphoxit (DMSO), N,N'-dimetylpropylenure (DMPU), N-metylpyrrolidon (NMP),
pyridin, axetonitril hodc ca nuéc. Twong tu, ciing c6 thé st dung hdn hop gdm cac

dung méi dugc ké dén. Su wu tién dugce danh cho DMF va pyridin.

Céc chit xuc tac ding cho su chuyén hod tir (VIIT) — (IX) 14, vi du, paladi trén

than hoat tinh, platin trén than, paladi hydroxit hoac Raney niken.

Theo céch khac, viéc khir tir hop chét ¢6 cong thire (VIII) — (IX) ¢6 thé duge
thue hién vé6i kim loai hodc mudi kim loai, vi du, sét, kém hodc thiée(II) clorua trong
axit thich hop, vi dy, hydro clorua/axit clohydric, axit sulphuric, axit phosphoric hodc

axit axetic, & nhiét o ndm trong khoang tir +20°C dén +140°C.

Céc dung moi tro dung cho budc quy trinh tir (IX) — (I) 1a, vi du, céc ruou nhu
metanol, etanol, n-propanol, isopropanol, n-butanol hodc tert-butanol, ete nhu dietyl
ete, diisopropyl ete, dioxan, tetrahydrofuran, glycol dimetyl ete hodc dietylen glycol
dimetyl ete, hydrocacbon dugc halogen hod nhu diclometan, triclometan, cacbon
tetraclbrua, tricloetylen hodc clobenzen, hydrocacbon nhu benzen, xylen, toluen,
hexan, xyclohexan hodic cic phan doan dau khoang hodc cac dung mdi khac nhu
dimetylformamit (DMF), dimetyl sulphoxit (DMSO), N,N'-dimetylpropylenure
(DMPU), N-metylpyrrolidon (NMP), axetonitril, etyl axetat hodc c4 nude. Tuong tu,
cling ¢6 thé sir dung hdn hop gdm cac dung moi dugc dé dén. Sy wu tién dugc danh

cho isopropanol va tetrahydrofuran, va hdn hgp gbm isopropanol va tetrahydrofuran.

Céac bazo thich hgp dung cho budc quy trinh tir (IX) — (I) 1a cac hydrua kim
loai kidm nhu natri hydrua, hydroxit kim loai kiém, vi du, lithi hydroxit, natri hydroxit
hoac kali hydroxit, ‘cacbonat kim loai kiém nhu lithi cacbonat, natri cacbonat, kali
cacbonat hodc xesi cacbonat, cdc hydrocacbonat kim loai kiém nhu natri
hydrocacbonat hodc kali hydrocacbonat, alkoxit kim loai kiém nhu natri metoxit hodc
kali metoxit, natri etoxit hoac kali etoxit hoac kali tert-butoxit hodc cdc amin hitu co
nhu trietylamin, diisopropyletylamin, pyridin, 4-dimetylaminopyridin, 1,8-
diazabixyclo[5.4.0]undec-7-en (DBU) hodc 1,5-diazabixyclo[4.3.0]non-5-en (DBN).

Su vu tién dugc danh cho trietylamin.

Thong thuong, phan tng tor (IX) — (I) dugc thuc hién & nhiét dd nim trong
khoang tir -10°C dén +70°C, t6t hon 1a & nhiét d6 ndm trong khoang tir 0°C dén
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+50°C. Viéc chuyén hoé nay c6 thé dugc thuc hién & ap suét tiéu chudn, cao hodc thép
(vi du, tir 0,5 dén 5bar (50-500kPa)). Néi chung, 4p suét tiéu chudn 1a duoc 4p dung.
Hop chét c6 cong thire (I1a) da duoc biét dén tir tai lidu chuyén nganh va c¢6 thé
duogc tao ra theo cach tuong tu véi Vi du 20A trong WO 00/06569.
Hop chét c6 cong thire (1) 1a da duge biét dén tir 4n pham: H. Yamanaka, S.
Yamashita and T. Ishihara, Synlett 353-354 (1993). Quy trinh tong hop dugc boc 16

trong d6 dwoc minh hoa trén So db 4.

So db 4:
O\\ //
SN0
K (X1D) L
—_— = ﬁ(k \ - e \| Y\
/ \Bn
(XVIb) N
F
m
__l_,. \‘ /\/k —> - \/K{( N\/KH/H
0]
O (IlTb) (IlIa)

[k) 3 dwong lugng dimetylbenzylamin, tir 130 dén 140°C; 1) 10 duong lwgng CHsI, hdi
luu, m) 1M NaOH, 20°C; n) DMSO-H>O (1:1), morpholin, 40°C, 3 gio].

Nhuge diém cta quy trinh nay 13, trong qué trinh didu ché (XVIb), theo an
phém: H. Yamanaka, M. Kuwabara, M. Okudo, K. Fukunishi va M. Nomura, Nippon
Kagaku Kaishi (10) 1988-1994 (1985), chi dat dugc hiéu suit 66% va, trong quy trinh
nay, thu duoc luong rit 16n (2,79kg/kg (XVIb)) san phdm phu (dimetyldibenzyl

nitrobenzensulphonat), ma can phai tach ra va loai bo.
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Nhuge diém khdc cua quy trinh nay, theo 4n phdm: H. Yamanaka, H.
Ganbayéshi, M. Kuwabara, K. Fukunishi and M. Nomura, Nippon Kagaku Kaishi (7)
1036-1043 (1988), bat dau tir hop chét c6 cong thire (XVIb), viéc alkyl hod doi héi 10
dwong luong chét alkyl hoa gay ung thu metyl iodua.

Nhuge diém khac cia quy trinh nay 13, theo 4n phdm: H. Yamanaka, S.
Yamashita and T. Ishihara, Synlett 353-354 (1993), phan Ung cta O v6i morpholin
khong chi tao ra san phim mong muébn (I1Ib) ma con ca 11% san pham phy (I11a), ma
doi hoi viée tinh ché rat phuc tap, két qua 1a quy trinh tdng hop chung dé diéu ché
(I1Ib) chi thu dugc hidu sudt chung thip va dan dén chi phi san xuit cao.

Tuy nhién, quy trinh tdng hgp dugc mo ta trong do, 1a khong thich hop dé diéu
ché aldehyt c6 cong thirc (II) & quy mod cong nghiép va do do, quy trinh tbng hop méi

va c6 hiéu qua dugc phat trién, dugc minh hoa bang céach vi du trén So do 5.

So dbd 5:

i o\\S//O O\\S o F ) i o\\S,P %
~o” + /% e ~0 F
> < HO F >d
F FF F F

X) XD (XIi)

F F

B @?&F o ) FF

0
CH,SO,
(XI) (X1V)
F _ :
I A
. NS F s) K/N — H
o) F
CH,SO, 0

(XV) (Illa)

[0) khong cdn dung mdi; p) diclometan hodc khong cAn dung mdi, morpholin; q)
khong can dung mbi, metyl metansulphonat; r) NaOH, nudc; )
morpholin/trietylamin. ]

Hop chét c6 cong thire (XIII) 1a da dugc biét dén theo 4n pham: Markovskii, L.
N.; Kolesnik, N. P.; Shermolovich, Yu. G Zhurnal Obshchei Khimii (1980), 50(4),
826-829. Quy trinh tong hop duge bdc 1§ trong d6 duge minh hoa trén So o 6.
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So db 6:

0 F

. O\\S//O F
o+ () e
F F N 21% OJ F F

(XIII)

Tuy nhién, quy trinh téng hop dugc mé ta trong d6 vi cac Iy do bao gdm hiéu
sudt thip, 1a khong thich hop dé diéu ché aldehyt c6 cong thirc (III) & quy md cong
nghiép.

Sang ché con d& xudt quy trinh didu ché hop chét c6 cong thie (111):

RF
O

trong d6, R! va R? doc 1ap 1a metyl, etyl, isopropyl, phenyl hodc, cing v&i

nguyén ti nito ma chiing géan vao, la

\\s / \
N° ) N N— N N 0
/ /

) hodc

trong do, triflometansulphonic anhydrit c6 cong thic (X) dugc cho phan ung voi
2,2",3,3-tetraﬂo-l-propanol c6 cong thic (XI) khong can dung méi va 2,2,3,3-
tetraflopropyl triflometansulphonat thu duge c6 cong thite (XII) duge cho phén ting
v6i hop chat ¢6 cong thirc (XIla):

R (XIla)
trong d6, R! va R? 1a nhu dugc x4c dinh trén déy,

dé thu duoc hop chét c6 cong thirc (XIIIa):

-18-



I2
R F P X

trong do, R! va R? 1a nhu duoc xac dinh trén day,

va v6i metyl metansulphonat dé thu dugc hop chit ¢6 cong thie (XIVa):

CH:SOs (XTVa)
trong do, R! va R? 1a nhu duoc xéac dinh trén day,
va v6i natri hydroxit d& thu dugc hop chét ¢6 cong thirc (XVa):

F

RA_ ..
N \H\F
" F
CH3303' (Xva)

trong d6, R! va R? 1a nhu duoc x4c dinh trén day,

va cudi cung dugc chuyén hod trong cac dicu kién bazo dé thu dugc hop chat c6 cong

thire (ITD).

Theo cach uu tién, sdng ché con dé xuat quy trinh di€u ché hop chat c6 cong

thire (I11a):

o7y F
K/N\)\[(H
O (Illa)
trong do, triflometansulphonic anhydrit ¢6 cong thuc (X) dugc cho phan Ung véi
2,2,3,3-tetraflo-1-propanol c¢6 cong thic (XI) khong can dung moéi va 2,2,3,3-

tetraflopropyl triflometansulphonat thu dugc cé cong thirc (XII) dugc cho phan tng
v6i morpholin dé thu duge hop chit c6 cong thire (XIII):
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va voi metyl metansulphonat dé thu duoc hop chét c6 cong thire (XIV):

CHSO; 1y

va v6i natri hydroxit dé thu duoc hop chét c6 cong thire (XV):

F

L%

N F

S
CH,SO, (XV)

va cudi cung vé6i viée bd sung morpholin dé thu duoc hop chit c6 cong thie (IID).

Quy trinh téng hop méi ¢6 thuan loi so véi cac giai phap k¥ thuat da biét 1a
khong can phai tach hop chit trung gian (XII) va hop chét trung gian (XIV) va (XV) la
chua dugc biét dén cho dén nay, nho d6 1am giam dang ké muc do phirc tap & quy md

cong nghiép ctia quy trinh téng hop nay.
gniep p nay

Hiéu suét cia aldehyt thu duoc c6 cong thire (IIT) véi quy trinh tong hop mai 1a

cao hon nhidu so v6i cac giai phap ky thuat da biét.

"Cac didu kién bazo" trong sang ché dbi voi bude quy trinh tir (XIVa) dén
(XVa) c6 nghia la axit dugc tao ra trong phan tng dugc phan huy béi cac bazo bd tro,
vi du, natri hydroxit, kali hydroxit, kali cacbonat, natri cacbonat, hodc trietylamin dé
tao ra cac mudi twong tng.

So vé6i cac giai phap k¥ thudt da biét, viéc diéu ché (XIII) xay ra véi higu sut
cao hon nhidu. S& ¢6 loi néu khong c6 dung mdi nao dugc doi hoi dé didu ché (XII) va
hop chat trung gian XII dugc st dung ma khong can tinh ché thém trong céng doan

tiép theo dé thu dugc hop chét c6 cong thirc (XIII).
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Thuén lgi khdc ctia quy trinh nay 1a khong tao ra cac chét thai dang ké trong qué
trinh diéu ché hop chét ¢ cong thue (XIID). Ciing ¢6 loi 1a axit triflometansulphonic
va morpholin c6 thé duqd thu héi tir morpholin triflometansulphonat duoc tao ra.

So v&i cac giai phap ky thuat da biét, viéc diéu ché (XIV) chi doi héi mot
dwong lrong chit alkyl hoa. Phan tmg nay duoc thuc hién khong cin dung méi va X4y
ra hau nhu theo cach dinh lwong, nho d6 dat dwoc hiu suit khong gian-thoi gian &

mtirc cao.

Thuén loi khéc cia quy trinh nay 12 san pham (XIV) khéng duogc tach, hop chét
c6 cong thirc (XIV) dugc hoa tan trong nude va dung dich nay dugc cho phan tng véi

dung dich natri hydroxit dé thu duoc hop chit c6 cong thire (XV).

Thuén loi khic clia quy trinh nay 1a san phiam (XV) ciing khéng duoc tach;
phan (ng ctia dung dich trong nuéc v6i morpholin thu duoc (ITa) & dang san phdm

duy nhét véi hiéu suat cao.

Thuan lgi khic ctia quy trinh nay 14 hop chét ¢6 cong thic (Illa) thu duoc véi

hiéu suét chung va do tinh khiét theo su két tinh cao.

“ Viéc dong vong din xudt 5-aminopyrazol cia hop chit (Ila) v6i aldehyt cua
hop chat (IIT) @& thu dugc hop chét c6 cong thire (IV) dugc thuc hién trong dung moi
tro, tuy ¥ v6i su c6 mit cia axit va tuy y mudi kim loai kidm, & nhiét d6 ndm trong
khoang tir +10°C dén +200°C, tét hon 14 & nhiét do nim trong khoang tir +20°C dén
+100°C, & ép suit tiéu chuén, trong thoi gian, vi dy, tir 2 dén 50 gio, tdt hon 1a tir 2
dén 20 gio.

Céac axit, vi dy, 1a axit clohydric, axit trifloaxetic va axit metansulphonic. Su vu

tién dugc danh cho axit metansulphonic va axit clohydric.

Cac mudi kim loai kidm 1a natri clorua hodc lithi clorua. Mudi kim loai kiém
dugc uu tién la lithi clorua.

Céc dung modi tro, vi du, 1a cdc rugu nhu metanol, etanol, n-propanol hodc iso-
propanol, n-butanol, ete nhu dietyl ete, dioxan, tetrahydrofuran, glycol dimetyl ete

ho#c dietylen glycol dimetyl ete, hydrocacbon nhu benzen, toluen, xylen, hexan,

xyclohexan hodc céc phan doan dau khoang hodc cadc dung moi khéc, axetonitril hodc
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N, N-dimetylformamit hozc hon hgp gdm céc dung mdi nay. Sy wu tién dugc danh cho

etanol, :die‘r,ylen glycol dimetyl ete hodc dioxan.

Su hinh thanh duoc vu tién cia amit ¢ cong thirc (IVa) — (V) dugc thuc hién
bing phan tng trong dung moi tro v6i formamit véi sy c6 mit cia bazo & nhiét do
nim trong khoang tir 0°C dén + 150°C, t6t hon 1a nim trong khoang tir +20°C dén

+130°C, & 4p suét tiéu chudn hodc ap suét cao, trong thoi gian tir 2 dén 24 gio.

Céc dung méi tro, vi dy, 13 cac rugu nhu metanol, etanol, n-propanol hodc iso-

propanol. Sy uu tién dugc danh cho etanol.

Céc baozo thich hop dbi véi bude quy trinh dugc vu tién tir (IVa) — (V) 1a cac
cacbonat kim loai kiém nhu lithi cacbonat, natri cacbonat, kali cacbonat ho#c xesi
cacbonat, cac hydrocacbonat kim loai kiém nhu natri hydrocacbonat hoic Kali
hydrocacbonat, alkoxit kim loai kiém nhu natri metoxit hodc kali metoxit, natri etoxit
hodc kali etoxit hodc kali tert-butoxit hodc cdc amin hitu co nhu trietylamin,
diisopropyletylamin, pyridin, 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc 1,5-
diazabiXyclo[4.3.0]non-S-en (DBN). Sy uu tién duge danh cho natri metoxit va natri

etoxit.

Theo cach khac, sy hinh thanh cua amit (IVa) — (V) dugc thuc hién bang phan
rng vGi amoniac ¢ nhiét do nim trong khoang tir 0°C dén + 50°C, t6t hon 13 nam
trong khodng tir +20°C dén +30°C, & 4p suit tidu chudn hodc 4p suét cao, trong thoi

gian tir 24 dén 72 gio.

Céc dung mdi tro, vi dy, 1a cdc rugu nhu metanol, etanol, n-propanol hodc iso-
propanol. Sy wu tién dugc danh cho viéc st dung dung dich chra amoniac trong

metanol v&i néng d6 nam trong khoang tir SN dén 7N.

Viéc khir nuoc ctia amit (V) thanh nitril (V1) duoc thuc hién trong
dung mdi tro, tuy y voi sy ¢ mat cia bazo thich hgp, véi chat khir nuéce thich hop, vi
du, phospho oxyclorua, trifloaxetic anhydrit, axetic anhydrit hodc triflometansulphonic
anhydrit, & nhiét do nam trong khoang tur 0°C dén +150°C, tbt hon 1a nam trong

khoang tir +5G°C dén +110°C, trong thoi gian tur 1 dén 12 gio.

Su uu tién dugce danh cho phospho oxyclorua.
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Céc dung moi tro 1a cac este nhu dietyl ete, dioxan, tetrahydrofuran (THF),
glycbl dimetyl ete hodc dietylen glycol dimetyl ete, hydrocacbon nhu benzen, toluen,
xylen, hexan, xyclohexane hodc cac phin doan dau khodng hodc cic dung moi khac,
pyridin, sulpholan, axetonitril hodc N, N-dimetylformamit hoic hdn hop gdm céc dung

mdi. Sy uu tién duge danh cho sulpholan va axetonitril.

Céc bazo thich hop 1a, vi dy, cdc amin hitu co nhu trietylamin, diisopropyl-
etylamin, pyridin, 1,8-diazabixyclo[5.4.0]Jundec-7-en (DBU) hodc 1,5-diazabixyclo-
[4.3.0]non-5-en (DBN). Su vu tién dugc danh cho pyridin.

Céc hop chét duoc md ta trong quy trinh theo sang ché ciing c6 thé & dang

mudi, solvat hoédc solvat cla muoi cua né.

Céc hop chit dwge mb ta trong quy trinh theo sang ché, phu thudc vao céu truc,

cling c6 thé & dang tautome cta no.

~ Céc muoi dugc uwu tién theo sang ché 1a cdc mudi chap dugc vé mit sinh ly cta

hop chét duoc st dung va duoc diéu ché trong quy trinh theo séng ché.

Céac mudi chip nhan duoc vé& mit sinh 1y cta hop chit duoc st dung va dugc
didu ché trong quy trinh theo sang ché bao gdbm cac mudi cdng axit ciia cac axit vo co,
axit carboxylic va axit sulphonic, vi du, cac mudi cua axit clohydric, axit bromhydric,
axit sulphuric, axit phosphoric, axit metansulphonic, axit etansulphonic, axit toluen-
sulphonic, axit benzensulphonic, axit naphthalendisulphonic, axit axetic, axit
propionie, axit lactic, axit tartric, axit malic, axit Xitric, axit fumaric, axit maleic va

axit benzoic.

Cac mubi chép, nhén dugc vé mit sinh ly ctia hop chéit duoc sir dung va duogc
didu ché trong quy trinh theo séng ché ciing bao gbm cac mudi ciia bazo théng thudng,
bfmg cach vi du va véi su uu tién céc mudi kim loai kiém (vi du, cac mudi natri va
kali), cac mudi kim loai kiém thd (vi dy, cic mudi canxi va magie) va cidc mubi amoni
thu duqc tir amoniac hodc c4c amin hitu co ¢ tir 1 dén 16 nguyén tir cacbon, bing
cach vi du va vé6i sy wu tién etylamin, dietylamin, trietylamin, etyldiisopropylamin,
morloetanolamin, dietanolamin, trietanolamin, dixyclohexylamin, dimetylaminoetanol,
procain, dibenzylamin, N-metylmorpholin, dihydroabietylamin, arginin, lysin, etylen-

diamin va metylpiperidin.
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Theo sang ché, solvat 1a dé chi cac dang ciia hop chét dugc st dung va duogc
diéu ché trong quy trinh theo sang ché ma, & trang thai rin hogc 16ng, tao ra phirc nhoy
su phéi_ hop véi céc phan tr dung moi. Hydrat 14 dang déc biét cua solvat, trong d6 su
phbi hop 1a véi nude.

Theo sang ché, cac phan tir thé, trir khi ¢6 quy dinh khac, 13 dugc xac dinh nhu
sau:

Alkyl theo sang ché 14 gc alkyl mach thing hodc mach nhanh c6 tir 1 dén 4
nguyén tir cacbon. Cac vi du dwoc uu tién bao gdm: metyl, etyl, n-propyl, isopropyl, z-
butyl, iso-butyl, sec-butyl va fert-butyl.

Séang ché duoc minh hoa chi tiét dudi day bang cac vi du dugc wu tién khong
han ché va céc vi du so sanh. Trir khi ¢6 quy dinh khac, tit ca cac luong dua ra 1a dé

chi ty 16 phan tram theo trong luong.

Sang ché d& xuét quy trinh didu ché hop chét c6 cong thie (VI):

;@
e
N
/
NS VD),
CN

duoc dic trung & chd, hop chét ¢ cong thirc (V):

F
N
Ny
N
I//
F
NH

V)

- duoc diéu ché bang phan ing cta este ¢ cong thic (IVa):
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Q
o\, (IVa),

trong d6 T! 1a (C1-C4)-alkyl,
voi formamit.

Sang ché con d& xudt quy trinh nhu duge mb ta trén ddy, duge dic trung & chd,
este ¢4 cong thire (IVa) 1a duge tao ra nhd sy dong vong cia din xuét 5-aminopyrazol

(I1a):

0
N
H,N SN
\ /
o)
N4
3 T

trong d6 T! 1a (C1-Cy)-alkyl,

(I1a),

v64i su ¢6 mit cua axit va mudi kim loai ki€m véi aldehyt ¢6 cong thire (I11):

F I|R1
HWH\/N
N2
R
O

trong d6 R! va R? ddc 1ap 1a metyl, etyl, isopropyl, phenyl hodc, ciing v&i nguyén ti

(I1T)

nito ma ching gan vao, la:
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Séng ché con dé xuat quy trinh nhu dwge mo ta trén ddy, duge dic trung & chd,

aldehyt dugc st dung trong phan tmg déng vong 13 hop chat c6 cong thire (Ila):

Sang ché con dé xuét quy trinh diéu ché aldehyt c6 cong thirc (II):

F I|?1
N2
R
0]

trong do, R! va R? doc 1ap 1a metyl, etyl, isopropyl, phenyl hodc, ciing v§i nguyén tix

(IlTa).

(IIT)

nito ma ching gén vao, la:

Se / \ / \
N= ) N N— N ---N. 0
/ /

hodc ,

>

duoc dic trung & chd, triflometansulphonic anhydrit dugc cho phan g véi 2,2,3,3-
tetraflo-1-propanol khong cin dung méi va 2,2,3,3-tetraflopropyl triflometansulphonat
thu dugc duoc cho phan ting véi hop chét ¢é cong thire (X1la):

R’

|
NH

27
R (XIIa)

trong do, R! va R? 1a nhu dugc x4c dinh trén day, dé thu duoc hop chét c6 cong thirc

(XIa):

|Tl F
2

RO F P (xim

trong d6, R! va R? 1a nhu dugc xac dinh trén day

va véi metyl metansulphonat dé thu dugc hop chét c6 cong thirc (XIVa):

-26-



20727

RZ_ |,
N

R F F

CH3S0; (x1va)

trong d6, R! va R? 1a nhu dugc x4c dinh trén day

va v6i natri hydroxit dé thu dugc hop chit c6 cong thire (XVa):

trong do, R! va R? 1a nhu dugc xac dinh trén day

va cudi cung dugc chuyén hoa trong céc dieu kién bazo de thu dugc hop chat c6 cong

thire (IID).

Sang ché con dé xuét quy trinh diéu ché hop chit c6 cong thac (Illa):

O (ma),

trong do, triflometansulphonic anhydrit c6 cong thic (X) dwoc cho phan Umg véi
2,2,3,3-tetraflo-1-propanol cé cong thirc (XI) khong can dung mdi va 2,2,3,3-tetraflo-
propyl triflometansulphonat thu dwgc cé cong thirc (XII) dugc cho phan Ung véi

morpholin dé thu dugc hop chét ¢6 cong thire (XIII):

(XTII)

va v4i metyl metansulphonat @8 thu dugc hop chit c6 cong thire (XIV):
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va v6i natri hydroxit dé thu dugc hop chit c6 cong thie (XV):
F

B
Shs

@) F

CH;S0; xv))

va cubi cling, v6i viée bd sung morpholin dé thu dugc hop chit co cong thic (I11a).

Sang ché con d& xuét quy trinh didu ché hop chit c6 cong thire (I):

Ry
o9
N
Y,
NG
N
N7\
e NHZ
HN NH
0
%
H3C (I)’
duogc dic trung & chd, hop chét c6 cong thuc (VI):
F
N
N \
N
PV
F (VD)
CN

la dugce str dung,
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céc hop chét nay dugc dic trung & chd, ching duge didu ché bang quy trinh dugc xac
dinh trén day va hop chét c6 cong thirc (I) thu duoc tuy ¥ duge chuyén hoa véi (i) céc
dung mdi va/hodc (ii) axit hogc bazo thich hgp thanh solvat, mudi va/hodc solvat cua
mudi cta no.

Sang ché con dé xuét quy trinh didu ché hop chit c6 cong thic (I), duoc dic

trung & chd, hop chét c6 cong thirc (VI):

F
N
N \
| AN
F (VI)
CN

la dugce st dung,

cac hop chét nay duge dic trung & chd, chiing duge diéu ché bing cac quy trinh dugc
xéc dinh trén diy va hop chét c6 cong thue (I) thu dugc tuy y duoc chuyén hoa véi (i)
cac dung mdi va/hodc (ii) axit hodc bazo thich hop thanh solvat, mudi va/hodc solvat
ctia mudi cia né.

Sang ché con dé xuét quy trinh diéu ché hop chét c6 cong thirc (I), duge dic

trung & chd, hop chét c6 cong thirc (VI):

F
N
N \
P,
F (VD)
CN

1a dugc sur dung,

cac hop chat nay dugc dic trung & chd, ching dugc didu ché bang cac quy trinh duge
xéc dinh trén diy va hop chét c6 cong thic (I) thu duge tuy y dugc chuyén hoa véi (i)
cac dung mdi va/hodc (ii) axit hodc bazo thich hop thanh solvat, mudi va/hodc solvat

cua mudi cua no.
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~ Sang ché con d& xuét a quy trinh didu ché hop chét (1), duoc dic trung & chd,
hop chat c6 cong thire (VI) 1a duoc sir dung, hop chét nay duoc tao ra bang cic quy
trinh dugc xac dinh trén day, bang cach chuyén hoa hop chét ¢6 cong thirc (VI) thanh
hop chét ¢6 cong thie (VII):

)
N
/
e =
NH
H,N
x HCI (VID),

tiép theo cho phan ung hop chét sau trong dung méi tro véi su 6 mit clia bazo thich

hop v6i hop chét c6 cong thie (VIIIa):

NC CN

N
i (VIIIa)

dé thu duoc hop chét c6 cong thie (VIII):
by
N
\
N
- NH2
/,N
s

N

| AN

FNF
H,N

(VIID),
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va sau d6, khir hop chat sau trong dung mdi tro v6i sw ¢6 mit cia chét khtr thich hop

dé thu duoc hop chit (IX):

;@
e
N
/
N
N
N7\
— NH2
H.N

oM @,
va sau d6, cho hop chét sau phan tmg véi metyl cloformat hozic véi dimetyl dicacbonat
vGi sy ¢6 mit ctia bazo thich hop véi hodc khong can dung moi dé thu duoc hop chét
¢6 cong thire (I), va tuy y chuyén hoa hop chét c6 cong thue (I) thuv dugc vai (i) cac
dung mdi va/hodc (ii) axit hodc bazo thich hgp thanh solvaf, mudi va/hoic solvat cia
r-nuéi“cﬁa né.

Sang ché con d& xudt hop chét ¢ cong thire (I) & dang tinh thé ctia dang da hinh

/
duoc dic trung & chd, biéu db nhifu xa tia X ctia hop chat thé hién tri s6 cuc dai dinh
c6 goc 2 theta & 5,9; 6,9; 22,7.
Sang ché con dé xuét hop chit c6 cong thirc (I) & dang da hinh (I) nhu dugc mod
ta trén day, duoc dic trung & chd, bidu dd nhifu xa tia X ctia hgp chat thé hién trj s6

cuc dai dinh c6 goc 2 theta ¢ 5,9; 6,9; 16,2; 16,5; 24,1; 22,7; 24,7.
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~ Sang ché con dé xuét hop chat ¢ cong thuc (I) & dang tinh thé ciia dang da hinh

Hoc” D,

dugc dic trung & chd, quang pho hong ngoai cta hgp chét thé hién tri s6 cuc dai dai ¢

1707, 1633, 1475cm™.

Sang ché con @& xuét hop chit c6 cong thire (I) & dang da hinh (I) nhu duge mo ta
trén ddy, duoc dic trung & chd, quang phd hdng ngoai ctia hop chét thé hién tri s6 cuc

dai dai & 1707, 1633, 1566, 1475, 1255, 1223cm™.

Sang ché con dé xuét quy trinh diéu ché hop chét c¢6 cong thirc (I) & dang tinh
thé cta dang da hinh I, dugc dic trung & chd, hop chét c6 cong thirc (I), c6 mit trong
mdt hodc nhiéu dang da hinh hodc & dang solvat trong dung moéi tro, duge khudy &
nhiét 46 ndm trong khoang tir 20°C dén 120°C va hop chét c6 cong thire (T) dugc tach
& dang da hinh tinh thé .

Cac dung mo6i dugce vu tién dung cho quy trinh diéu ché hop chit c6 cong thirc
(I) & dang tinh thé ctia dang da hinh I 12 hdn hop gdm etyl axetat/etanol/nuéc,
isopropanol, hon hop gdm isopropanol/nuéc, metanol, hdn hop gdbm metanol/nuéc,
axetonitril, axeton, tetrahydrofuran va metyl tert-butyl ete.

Khoang nhiét do dugc wu tién déi véi quy trinh didu ché hop chit c6 cong thirc
(I) & dang tinh thé cia dang da hinh I 1a khoang tir 20°C dén 90°C.

Sang ché con dé xudt hop chét c6 cong thire (1) & dang da hinh (I) nhu duge md

ta trén day d€ diéu tri c4c roi loan.
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Sang ché con dé xut thube bao gdbm hop chit c6 cong thuce (I) & dang da hinh (I)
nhu dwgc md ta trén ddy va khong c6 ty 18 16n hon cua dang khac bét ky ciia hop chat c6
cong thirc (I) & dang da hinh (I) nhu duwge mo ta trén day. Sang ché con dé xuit thude
bao gdm hop chat c6 cong thirc (I) & dang da hinh () nhu dwgc md ta trén day 16n hon
90% trong lugng tinh theo tong lugng hop chit c6 cong thic (1) c6 mit & dang da hinh

(I) nhu dugc md ta trén day.

Phin mb ta con md ta viée sir dung hop chit c6 cong thirc (I) & dang da hinh (1)
nhu dugce mo ta trén day dé san xuét thudc dé diéu tri cac rdi loan tim mach.

Phan mo ta con md ta phwong phap diéu tri cac rdi loan tim mach bing cach cho
dung lrong hitu hiéu ctia hop chét ¢6 cong thirc (I) & dang da hinh (I) nhu duge mo ta

trén day.

Sang ché con dé xudt hop chét c6 cong thire (1) nhu di-dimetyl sulphoxit solvat:

;@
N
e i
E Y Me” “Me
N
N7\
— NHZ
HZNO i 0
S
i/ Me” “Me
0
7/
¢ ),

duoc dic trung & chd, biéu d6 nhiu xa tia X clia hop chat thé hién tri s6 cuc dai dinh

c6 goc 2 theta ¢ 18,8; 20,3; 21,7.

Sang ché con dé xuét hop chét c6 cong thire (I) nhu di-dimetyl sulphoxit solvat,
duge ddc trung & chd, biéu dd nhifu xa tia X ctia hop chét thé hién tri s6 cuc dai dinh

c6 goc 2 theta & 12,0; 16,6; 17,8; 18,8; 20,3; 21,7.

Sang ché con d& xuit hop chit c¢6 cong thirc (I) nhu di-dimetyl sulphoxit solvat:
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duge dic trung & chd, quang phé hﬁ‘)ng ngoai cda hop chét thé hién tri s6 cuc dai dai &
1720, 1628, 1481cm’.

Sang ché con @& xudt hop chit ¢ cong thirc (I) nhu di-dimetyl sulphoxit solvat,
du(jé dic trung & chd, quang phd hdng ngoai ctia hop chit thé hién tri sé cuc dai dai ¢
1720, 1628, 1481, 1234, 1041, 1017cm’..

Sang ché con d& xuét quy trinh diéu ché hop chét c6 cong thic (I) nhu di-
dimetyl sulphoxit solvat & dang tinh thé, duoc dic trung & chd, hop chét c6 cong thic
(I), 6 mat trong mdt hodc nhiu dang da hinh hodc nhu solvat trong dimetyl sulphoxit
hodc hdn hop gdm dimetyl sulphoxit va dung moi tro, vi du, etyl axetat, duoc khudy &
nhiét d6 nam trong khoang tur 20 dén 120°C va di-dimetyl sulphoxit solvat 1a dugc

tach. Su uvu tién duoc danh cho nhiét do nam trong khoang tir 20 dén 90°C.

- Sang ché con dé xudt hop chit c6 cong thire (XIV):

CH,S0O, (XIV)
va muoi, solvat va solvat clla mudi cia né.

Sang ché con dé xudt hop chit c6 cong thire (XV):
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o ) ¢
CH,SO, (XV)
va mubi, solvat va solvat ctia mudi cia né.
Vi du thywc hién sang ché
Céc chit viét tit:
Ac axetyl
CI su ion héa héa hoc (theo MS)
DCI su ion hoa hoa hoc truc tiép (theo MS)
DMF dimetylformamit
DMSO dimetyl sulphoxit
eq. (cac) duong lugng
ESI su ion hoéa tia dién (theo MS)
Et etyl
GC/MS sic ky khi-phép do phd khéi cap d6i
sat. bdo hoa
h (céc) gio
HPLC sdc ky 1ong hiéu ning cao 4p suit cao
HV chéin khong & mirc cao
conc. dugc co dic
LC/MS sic ky 16ng-phép do phé khdi cap doi
Me metyl
min’ (cac) phut
MS phép do phd khdi
NMR quang phd coéng hudng tir hat nhan
rac raxemic / raxemat
Ry nhan td duy tri (trong séc ky 16p méng trén silicagel)
RT nhiét do trong phong
R¢ thoi gian duy tri (theo HPLC)
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SFC sdc ky léng siéu t6i han

THF tetrahydrofuran

uv phép do phd cuc tim

VIV ty 1& thé tich so v&i thé tich (cta dung dich)

Tét ca céc dit liéu cua phép do nhiéu xa tia X thu duoc véi cac tham sb dat dugc

sau day:

Hé théng nhiéu xa ké PANalytical XPERT-PRO
Truc xa hinh Gonio

Nguyén liéu anot Cu

K-Alphal [A] 1,54060

K-Alpha2 [A] 1,54443

Ty i¢ K-A2 / K-Al 0,50000

Phuong thirc xa hinh: sy truyén

Kiéu xa hinh: 2theta:omega

Ztheta fig: + 0,2°

Tét c& cac dit 1iéu quang phd hdng ngoai thu dugc véi cac tham s6 dat dwoc nhu

sau:
Quang phé ké: Perkin Elmer Spectrum One with diamond ATR unit
Tham sb: 32 xa hinh

Su phan giai: 2 cm’!

Vidul

2,2.3,3-tetraflopropyl triflometansulphonat

F O‘\S//O ﬁ%
~N
O F
FT
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Phuong phép A:

Gia nhiét 252,5g (0,895mol) triflometansulphonic anhydrit dén 40°C va & nhiét
do nay, do 130,0g (0,984mol) 2,2,3,3-tetraflo-1-propanol trong khi lam mat. Sau khi
két thuc viéc bd sung duge do, gia nhiét hdn hop phan ung dén nhiét d6 nim trong
khoang tir 70° dén 75°C va khudy trong 2 gid. Lam maét hdn hop dén 20°C va hdn hop

phan tng dugc st dung ma khong can tinh ché thém trong vi du phan tng 2.
Phuong phép B:

Lam mat 50,0g (0,379mol) 2,2,3,3-tetraflo-1-propanol dén 0°C va thém nho
giot 106,8g (0,379mol) triflometansulphonic anhydrit vao & nhiét d6 nim trong
khoang tir 0° dén 4°C. Tiép theo, khudy hdn hop phan Gng & 25°C trong 2 gid, gia
nhiét dén nhiét d6 ndm trong khoang tir 70° dén 75°C va khudy trong 2 gid. Lam mat
hén hop dén 20°C va chung cit dung dich phan (mg & nhiét 6 nim trong khoang tir
116° dén 118°C. Thu dugc 85,1g (85,1% theo ly thuyét) hop chit néu & dé muc nay.

'HNMR (400 MHz, CDCl3): & =4,69 (t, J=11,86 Hz, 2 H) 5,54 — 6,23 (m, 1 H) ppm.
Vidu?2

4-(2,2,3,3-tetraﬂopropyl)morpholin

Phuong phép A:

Hoa tan 311,9g (3,58mol) morpholin trong 290ml diclometan va lam lanh dén
-15°C. O nhiét d6 nam trong khoang tir -15° dén 0°C, thém nho giot 371,4g (t6i da
0,895mol) dung dich phéan tmg tir Vi du 1 trong khi lam mat va sau d6 khudy hén hop
ndy & nhiét d6 nam trong khoang tir 0° dén 5°C trong 30 phiit. Gia nhiét hdn hop phan
tng dén 40°C va khudy trong 4,5 gio. Sau khi 1am mat d¢én 20°C, thém 320ml nudc
vao va tach cdc pha. Rira pha hitu co ba 1in bang 190ml mdi 14n nuéc va cb dic trong

thiét bi bay hoi quay & 30°C/30mbar. Chung cit phan con lai (160,7g) & nhiét d6 nim
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trong khoang tir 67° dén 68°C/18mbar. Thu dugce 151,7g (84,3% theo ly thuyét) hop

chit néu & dé muc nay.

'H NMR (400 MHz, CDCl3): & = 2,53 - 2,70 (m, 4 H) 2,89 (it, J=14,03, 1,74 Hz, 2 H)
3,61 - 3,78 (m, 4 H) 5,83 - 6,22 (m, 1 H) ppm.

Phuong phéap B:

Lam mét 158,5g (1,82mol) morpholin d&n 5°C. O nhiét 6 ndm trong khoang tir
5° dén 10°C, thém nho giot 189,5g (t6i da 0,455mol) dung dich phan tng tir Vi du 1
vao trong khi 1am mét va sau d6 khudy hdn hop nay & nhiét d6 nim trong khoang tir 5°
dén 10°C trong 30 phiit. Gia nhiét hdn hop phan tmg dén 40°C va khudy trong 1 gio.
Sau khi 1am mat dén 20°C, thém 160ml nuéc va 160ml toluen vao va tach cac pha.
Rura pha hitu co bang 160ml nudc va ¢b dic trén thiét bi bay hoi quay & 50°C/50mbar.
Chung cét phan con lai (81,0g) & nhiét d6 ndm trong khoang tir 67° dén 68°C/18mbar.
Thu dugc 77,0g (84,1% theo ly thuyét) hop chit néu ¢ dé muc nay.

Vidu3

4-metyl-4-(2,2,3,3-tetraflopropyl)morpholin-4-ium metansulphonat

A

(I

CH,SO,
Phuong phéap A:

" Gia nhiét 143,7g (1,31mol) metyl metansulphonat dén 135°C va, & nhiét do
nay, thém nho giot 250,0g (1,243mol) hop chét tr Vi du 2 vao. Tiép theo, khuéy hdn
hop & 100°C trong 22 gid. Lam mat hdn hop phan ung dén 85°C va thém 375ml
isoprbpanol v40. Sau khi lam mat dén nhiét 46 ndm trong khoang tir 0° dén 5°C, khudy
hdn hop nay trong 30 phit nita va loc bd san phdm bang cach hit. Rira sin phim ba
14n, mdi 14n bang 125ml isopropanol va lam kho trong til 1am khd bing chan khéng &
nhiét d6 45°C du6i dong nito nhe. Thu dugc 336,8g (87,1% theo 1y thuyét) hop chét

néu & dé muc nay.
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'H NMR (400 MHz, D,0): & = 2,81 (s, 3 H) 3,55 (s, 3 H) 3,68 - 3,93 (m, 4 H) 4,01 -
424 (m, 4 H) 4,33 - 4,51 (m, 2 H) 6,13 - 6,48 (m, 1 H) ppm.

Phwong phép B:

Gia nhiét 20,0g (181,3mmol) metyl metansulphonat dén 135°C va, & nhiét do
nay, thém nhé giot 35,1g (172,7mmol) hop chét tir Vi du 2 vao. Khudy hdn hop nay &
135°C trong 3 gid va sau d6 thém 40ml nuéc vao. Sau khi lam mét dén 50°C, dung
dich trong nude chira hop chét néu & dé muc nay, dugc str dung trong cong doan tiép

theo (xem Vi du 4).
Vidu4

4-metyl-4-[2,3,3-trifloprop-1-en-1-yllmorpholin-4-ium metansulphonat

CH,SO,

bo 16,9g (189,9mmol) dung dich natri hydroxit 45% vao dung dich trong nudc
chira hop chét tir Vi du 3, Phuong phap B (t6i da 172,7mmol) & nhiét d6 nim trong
khoang tir 50° dén 55°C, va khudy hén hop & 50°C trong 1 gid. Lam maét hdn hop
phan Gmg dén 20°C va loc bé mudi két tia bang cach hut va rira bang Sml nudc. Dung
dich chira san phdm trong nuée (102,1g; téi da 172,7mmol) dwoc st dung trong cong
doan tiép theo (xem Vi du 5).

D0oi véi muc dich phan tich, mau dugc cd dic va lam kho.

'H NMR (400 MHz, D,0): & = 2,81 (s, 3 H) 3,59 (s, 3 H) 3,76 - 3,85 (m, 2 H) 3,97 -
4,09 (m, 4 H) 4,12 - 4,20 (m, 2 H) 6,39 - 6,69 (m, 1 H) 6,74 - 6,83 (m, 1 H) ppm.

Vidus

2-flo-3-(morpholin-4-yl)acrylaldehyt
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Phuong phéap A:

Gia nhiét dung dich trong nudc chtra hop chét tir Vi du 4 (tdi da 251,5mmol)
dén 75°C. Tiép theo, thém nho giot 43,8g (503mmol) morpholin va 76,3g (755mmol)
trietylamin vao. Khudy hén hop nay & 75°C trong 2 gid va lam mét dén 23°C, va thém
290ml diclometan va 100ml trietylamin vao. Tach cac pha, rira pha trong nudc bang
hdn hop gdbm 290ml diclometan va 100ml trietylamin va loc cac pha hitu co gom lai,
rira bing 250ml dung dich nudc kali cacbonat bdo hoa va cb dic trén thiét bi bay hoi
quay & 40°C. Thém 50ml toluen vao va ¢ dic tiép hdn hop nay. Thu dugc 34,2g
(81,9% theo ly thuyét) hop chét néu & dé muc nay.

Phuong phéap B:

Gia nhiét hdn hop gdm 43,8g (503mmol) morpholin va 76,3g (755mmol)
trietylamin dén 75°C va thém nhé giot dung dich trong nuéc chita hop chét tir Vi du 4
(t6i da 251,5mmol) véo trong 25 phut. Tiép theo, khudy hdn hop & 75°C trong 2 gidy va
lam mat dén 23°C, va thém 290ml diclometan va 100ml trietylamin vao. Loc hén hop,
tach cac pha, rita pha trong nudc bang hdn hop gbm 290ml diclometan va 100ml
trietylamin va rira cic pha hitu co gom lai bang 250ml dung dich nuéc kali cacbonat
bdo hoa va ¢b dic trén thiét bi bay hoi quay & 40°C. Thém 50ml toluen vao va cd dic

tiép hdn hop. Thu dwoc 35,3g (83,4% theo 1y thuyét) hop chét néu & d& muc nay.

'H NMR (500 MHz, CDCls): 6 = 3,51 - 3,60 (m, 4 H) 3,72 - 3,83 (m, 4 H) 6,16 (d,
J=27,1 Hz, 1 H) 8,59 (d, /~18,9 Hz, 1 H) ppm.

Phuong phap C:

Gia nhiét hdn hop gdm 30,2g (345,3mmol) morpholin va 52,5g (518,0mmol)
trietylamin dén 75°C va thém nhé giot dung dich trong nudc chira hop chét tir Vi du 4,
Phuong phap B (t6i da 172,7mmol) vao & nhiét dd ndm trong khoang tir 75° dén 80°C.
Khudy hdn hop trong hdi luu trong 2 gio, lam mat dén 23°C va rira bang 100ml
diclometan. Rira pha trong nudc hai 1an bing hdn hop gdm 100ml diclometan va 15ml
trietylamin va rra cac pha hitu co gom lai bang 85ml dung dich nuéc kali cacbonat
bdo hoa va ¢6 dic dudi ap sudt giam & nhiét o niam trong khoang tir 45° dén 50°C.
Chung cét 120ml toluen va 60ml toluen. Khudy huyén phi thu duge & nhiét do trong

phong qua dém va loc bo san phidm bing cach hut va 1am khd trong ti lam kho bang
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chan khong & 50°C duéi dong nito nhe. Thu duoc 19,2g (68,3% theo 1y thuyét) hop
chét néu & dé myc nay.
Vidu6

Etyl 5-flo-1-(2-flobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-carboxylat

0
N\ N\
Pw.

Phuong phap A:

» Ban dau, nap 22,3g (84,8mmol) etyl 5-amino-1-(2-flobenzyl)-1H-pyrazol-3-
carbéxylat (viéc didu ché duoc mo ta vi du 20A trong WO 00/06569) vao 59,5ml
etanol, va 11,0ml (169,6mmol) axit metansulphonic, thém 9,0g (212,1mmol) lithi
clorua va 15,0g (84,8mmol) hop chét tir Vi du 5 vao & nhiét do trong phong. Khudy
hdn hgp nay & nhiét do hdi luu trong 4,5 gio. Sau khi lam mat dén nhiét do trong
phong, loc bé san pham bing cach hut, rira hai 14n bang 4,5ml etanol va khudy bing
325ml nuée trong 1 gid. Loc bd cht ran bang cach hut, rira hai 14n bang 11,5ml nudc
va lam kho trong ti 1am kho bing chan khong & 50°C duéi dong nito nhe. Thu duoc

21,8g (81,0% theo ly thuyét) hop chat néu & dé muc nay.
MS (ESIpos): m/z =318 (M+H)"
"H NMR (400 MHz, DMSO-de): 6 = 1,37 (t, 3H), 4,40 (q, 2H), 5,86 (s, 2H), 7,15 -
7,27 (m, 3H), 7,36 - 7,41 (m, 1H), 8,25 (d, 1H), 8,78 (s br, 1H) ppm.
Phirong phéap B:

Ban déu, nap 27,0g (635,2mmol) lithi clorua va 42,2g (254,1mmol) hop chit tir
Vi du 5 vao 75ml etanol va gia nhiét dén nhiét do hoi lvu. O nhiét do nay, thém dung
di‘ch‘chl’ra 66,9g (254,1mmol) etyl 5-amino-1-(2-flobenzyl)-1H-pyrazol-3-carboxylat
(viée didu ché dugc mo ta vi du 20A trong WO 00/06569) va 33,0ml (508,2mmol) axit

metansulphonic trong 180ml nude etanol vao trong 10 phut. Khudy hdn hop nay &
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nhiét do hdi luu trong 2 gidy, sau d6 thém 120ml isopropanol vao, lam méat hdn hop dén
62°C, 0,6g hop chét néu ¢ dé muc nay duoc st dung dé tao hat va 1am mat hdn hop
dén 5°C trong 4. gid. Loc bd san pham bang cach hut, khudy bing 120ml isopropanol,
loc b bing cach hit, rira bing 180ml nuéc, khudy bing 300ml nuéce trong 0,5 gid, loc
b6 bang cach hut, rira bing 300ml nudce va lam kh trong ti lam kho bang chan khong
& 50°C dudi dong nito nhe. Thu duoc 65,1g (80,7% theo ly thuyét) hop chit néu ¢ dé

muc nay.
Phuong phéap C:

Ban diu, nap 5,42g (20,6mmol) etyl S5-amino-1-(2-flobenzyl)-1H-pyrazol-3-
carboxylat (viéc didu ché dugc mod ta vi du 20A trong WO 00/06569) vao 20ml etanol,
va dua 1,5g (41,1mmol) hydro clorua vao. Po dung dich nay vao 3,42g (20,6mmol)
hop chét tir Vidu 5 trong 50ml etanol & nhiét do hdi luu trong 10 phut. Khudy hdn hop
nay & nhiét d6 hoi lyu trong 2 gi0, sau do thém 10ml isopropanol vao va lam mat hdn
hgp dén 5‘.°C. Loc bd san phdm bang cach hl’lt, rira bang 10ml isopropahol va lam kho
treng th 1am kho ‘béng chéan khong & 50°C dudi dong nito nhe.vThu duogc 4,84g (74,2%

theo ly thuy’ét) hop chit néu ¢ dé muc nay.
Vidu7

5-flo-1-(2-flobenzyl)-1H-pyrazolo[3,4-b]pyridine-3-carboxamit

F
.
T
_ /
F
NH

, Thém 10ml etanol, 14,9ml (441,2mmol) formamit va 3,6g (66,2mmol) dung
dlCh natri mvetoxif_ trong metanol (30%) vao 7,0g (22,1mmol) hop chét thu dugc trong
Vl du 6.‘ Gia nhiét hdn hop phan tmg dén nhiét do nim trong khoang tir 95° dén 100°C
Vi cac chét ¢ nhiét do sbi thdp dugc chung cit ra. Khudy hdn hop niy & 125°C trong

1,5 gio, thém 30ml nude vao va lam mat hén hop dén nhiét dd trong phong va khudy
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trong 1 gid. Loc bé chét rén két tia bang cach hut, rira ba 1in, mdi 1in bang 8,5ml
nuée va lam khé trong ti 1am khé bang chén khong & 45°C duéi dong nito nhe. Thu

duoc 6,2g (97,5% theo ly thuyét) hop chét néu & dé muc nay.
MS (ESIpos): m/z = 289 (M-+H)* |

'H NMR (400 MHz, DMSO-ds): & = 5,87 (s, 2H), 7,12 - 7,26 (m, 3H), 7,34 - 7,40 (m,
1H), 7,60 (s br,, 1H), 7,87 (s br,, 1H), 8,28 (dd, 1H), 8,72 (dd, 1H) ppm.

Vidu 8

5-flo-1-(2-flobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-carbonitril

F
N
NN
P,

\\
N

‘Gia nhiét 17,3g (60,0mmol) hop chét thu dugc trong Vi du 7 dén nhiét d6 nim
trong khoang tir 103° dén 107°C trong 40,5ml sulpholan va 5,4ml axetonitril. Sau do,
thém nho giot tir tir 6,9g (45,0mmol) phospho oxyclorua vao trong khi khudy, rira phéu
nl.lé' giot bang 2,8ml axetonitril, sau d6 khuéy hdn hop & 107°C trong 1,5 gid cho dén
khi su chuyén héa xay ra hoan thanh (HPLC). Sau d6, lam mét hdn hop dén nhiét do
trong phong, va thém nhé giot 2,8ml sulpholan/axetonitril (5:1 thé tich) va sau dé
17,8ml nudc vao. Khudy hén hop trong 0,5 gio, thém nhé giot dung dich chira 9,4¢
nudc amoniac (28%) trong 22,7ml nudc vao va khudy hdn hop nay trong 2 gid nita.
Loc bo chit rin két tha bing cach hut, rira ba lan, mdi 1an bang 20,5ml nuéc va lam
kho trong ta 1am kho bang chan khong & 50°C duéi dong nito nhe. Thu duge 14,7¢g
(91,9% theo ly thuyét) hop chit néu & dé muc nay.

MS (ESIpos): m/z =271 (M+H)"

'H NMR (400 MHz, DMSO-de): 8 = 5,87 (s, 2H), 7,17 - 7,42 (m, 4H), 8,52 (dd, 1H),
8,87 {dd, 1H) ppm.
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Vidu9

5-flo-1-(2-flobenzyl)- 1H-pyrazolo[3,4-b]pyridin-3-carboximidamit hydroclorua

F
N
N \
N
| P
F
NH x HCI

2

HN

Tao huyén phu 406,0g (1,50mol) hop chét tir Vi du 8 trong 2,081 etanol. Tiép
theo, thém 54,1g (0,30mol) natri metoxit trong metanol (30%) vao va khudy hdn hop
nay & nhiét do trong phong qua dém. Thém 88,4g (1,65mol) amoni clorua vao va gia
nﬁiét hén hop nay dén 65°C va khudy & 65°C trong 3,5 gid. Loc b dung méi va khudy
phién con lai bang 1,61 etyl axetat qua dém. Loc bo chét ran két tia bang cach hut, rira
hai 14n, mdi 14n bing 140ml etyl axetat va lam kho trong t 1am kho bang chan khong
& 50°C dudi dong nito nhe. Thu dugc 441,4g (90,7% theo 1y thuyét) hop chit néu & dé
muc nay.

MS (ESIpos): m/z =288 (M+H)"

'H NMR (400 MHz, DMSO-de): 8 = 5,90 (s, 2H), 7,15 - 7,20 (m, 1H), 7,22 - 7,28 (m,
1H), 7,29 - 7,35 (m, 1H), 7,36 - 7,43 (m, 1H), 8,48 (dd, 1H), 8,86 (dd, 1H), 9,35 (br,
s, 3H) ppm,

Vidu 10
[(E)-phenyldiazenylJmalononitril

CN

NC\<

7

Phuong phap A:
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Thém nhd giot 262g axit clohydric ddm dic (2,59mol) va 117,5ml nudc & nhiét
d6 nam trong khoang tir 0° dén 5°C vao 1525ml nudce va 117,5g (1,26mol) anilin. Tiép
theo, thém nhé giot dung dich chira 87,1g (1,26mol) natri nitrit trong 222,5ml nudc va
trong 1 gio varia bang 60ml nudce va khudy hdn hop nay & nhiét ¢ nim trong khoang
tlr 0°‘d‘“é’nl 5°C trong 15 phut. Sau d6, & nhiét d¢ nay, thém nhé giot dung dich chira
131,4g (1,60mol) natri axetat trong 665ml nudc (19ml) vao trong 45 phit va rira bing
60ml nudc va thém nhd giot dung dich chira 83,4g (1,26mol) malononitril trong 233ml
etanol vao trong 1 gid. 68,5ml etanol duoc sit dung d rira né va khudy hdn hop nay 6
nhiét do né‘tm trong khoang tir 0° dén 5°C trong 2 gid. Loc bo chit rin mau vang bing
cach hut Vé‘l rira ba 14n, mdi 1in bang 625ml nudc va bing 488ml toluen lanh. Hoa tan
phén con lai vin con dm trong 872g DMF. Thu duge 1117,0g dung dich DMF chira

hop chét néu & dé muc nay.
Phuong phéap B:

_ Them nho giot 87,4g axit clohydric ddm dédc (0,86mol) va 39,5ml nudc & nhiét
do nam trong khoang tir 0° den 5°C vao 508,5ml nuédc va 39 2g (0,42mol) anilin. Tiép
theo, thém nho giot dung dich chira 29,0g (0,42mol) natri nitrit trong 74,5ml nude vao
trong 1 gid va rira bang 20ml nude va khudy hdn hop nay & nhiét do nam trong khoang
tir 0° dén 5°C trong 15 phtd. Sau d6, & nhiét do ndy, thém nhé giot dung dich chira
43,8g (0,54mol) natri axetat trong 221,5ml nudc vao trong 45 phut Ve‘l‘rfra bang 20ml
huﬁ’c va thém nho giot dung dich chura 27,8g (0,42mol) malononitril trong 77,5ml
etanol vao trong 1 gid. 23ml etanol dugc sir dung dé rira n6 va khudy hdn hop nay o
nhiét do ném‘ trong khoang tir 0° dén 5°C trong 2 gid. Loc bo chat rén mau vang bing
k:éch hit va ria ba 1an, mdi lan béng 208,5ml nudc va béng 162,5‘nv11 toluen lanh. Thu
duge 103,1g san phdm 4m. Hoa tan 13,8g san phdm 4m trong 13,9g sulpholan. Thu

dugce 27,7g dung dich sulpholan chira hgp chét néu & dé muc nay.
Vidu 11

2-[5-flo-1-(2-flobenzyl)-1H-pyrazolo[3 ,4-b]pyridin-3-yl]-5-[(E)-
phenyldiazenyl|pyrimidin-4,6-diamin
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Viau A:

Tao huyén phil 448,2g (1,38mol) hop chét tir Vi du 9 trong 1059ml DMF. Gia
nhiét h8n hop dén 85°C va thém nho giot 212ml (1,52mol) trietylamin vio & nhiét do
nay. Tiép theo, thém nho giot 1751g dung dich DMF tir Vi du 10 vao trong 20 phut va
rira bang 490ml DMF, va khudy hdn hop ¢ 100°C qua dém. Lam mat hdn hop phan
tng dén nhiét do trong phong, thém nho giot 656ml nuéc vao va khudy hdn hop nay &
nhiét do trong phong trong 0,5 gidy, sao d6 1am mat dén nhiét d6 nam trong khoang tir
0° dén 5°C va khudy trong 1 gid nita. Loc bé chit rin bang cach hut, rira hai 1an, mdi
1in bang dung dich chira 1443g nudc va 236g metanol, va sau d6 rira bing 586ml
metanol, 1am kho bang cach hit va lam khé trong ti 1am kho bang chan khong ¢ 50°C
dudi dong nito nhe. Thu dugc 522.2g (82,5% theo Iy thuyét) hop chit néu ¢ dé muc
na‘ly.

'H N (400 MHz, DMSO-ds): 6 = 5,84 (s, 2 H) 7, 14 7 28 (m 3 H) 7,34 - 741 (m,

2H)746 752(m 2 H) 7,95 (br, s, 2 H) 8,02 (dd, 2H)830(b1 S2H)870 8,73
(mlH)902 906(m1H)ppm

Phucmg phap B:

- Tao huyén phu 30,0g (92,7mmol) hop chit tir Vi du 9 trong 72m! DMF. Gia
nhiét hdn hop dn 100°C va thém nho gic_)t. hén hop gdm 14,2ml (101,9mmol)
tristylamin va 150g dung dich DMF tir Vi du 10 & nhiét ¢ nay trong 30 phut. 30ml
DMF dugce st dung dé rira né va khudy hdn hop & 100°C trong 20 gid. Lam mat hon
hop phan tng dén nhiét do nim trong khoang tir 95° dén 90°C, thém nho giot 24ml
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nudc vao trong 10 phit, sau d6 1am mat hdn hop dén nhiét d6 ndm trong khoéang tir 0°
dén 5°C trong 1,5 gid va khudy trong 1 gid. Loc bo chit ran bang cach hut, rira bang
dung dich chtra 60g nudc va 60g dimetylformamit, rira hai 1an, mdi 14n bang dung dich
chira 50g nuwée va 50g metanol, va sau d6 bang 40ml metanol, 1am kho bang cach huat
va lam-kho trong ti 1am kho bang chin khong ¢ 50°C dudi dong nito nhe. Thu dugc
35,5g (83,7% theo ly thuyét) hop chit néu ¢ d& muc nay.

Phuong phap C:

Tao huyén phu 11,7g (36,0mmol) hop chit tir Vi du 9 trong 15,6ml sulpholan.
Gia -nhiét hdn hop dén 100°C va thém nhé giot hdn hop gdm 5,5ml (39,6mmol)
trietylamin va 27,7g dung dich sulpholan tir Vi du 10 Phuong phép B vio & nhiét do
nay trong 35 phat. 2ml sulpholan duoc st dung dé rira n6 va khudy hdn hep & 100°C
trong 2,5 gid. Lam mat hdn hgp phan tng dén 60°C, thém nhé giot 90ml isopropanol
VE‘10. }qau dé} lam mat hén hop dén nhiét dd nim trong khoéng tir 0° dén 55C trong 15
phut va khuay trong 2,5 gid. Loc bo chét rdn bang cch hut, rira ba lan, m01 1an bang
500 nworc va 24ml isopropanol, lam kho bing cach hut va lam kho trong td lam kho
bang chan khong & 50°C dudi dong nito nhe. Thu duge 14,2g (85 9% theo ly thuyet)

hop chit néu & e muc nay.
Vidy 12

2-[5-flo-1-(2-flobenzyl)- 1H-pyrazolo[3,4-b]pyridin-3-yl]pyrimidin-4,5,6-triamin

;@
N\ N\
N
| .
F
N
N7\
—_ NH2
H2N NH

Phuong phép A:

* Ban diu, nap 182,0g (0,39mol) hop chét tir Vi du 11 vao 1,82 1 DMF va sau do
thém: 4,2¢g paladi (5% trén cacbon, 50% hoi 4m nuéc) vao. Qua trinh hydro héa duoc

thye hién & 60°C va 4p sudt hydro 60bar (6.10° kPa) trong khi khudy qua dém. Loc

-47-



20727

hdn hop nay qua dét tio cét va rira bang 150ml DMF va sau d6 bang 150ml metanol,
va ¢6 ddc ¢ nhiét do nam trong khoang tir 60° dén 70°C dén trong luong 425g cin
chung qét. Gia nhiét phin con lai dén nhiét d6 nim trong khoang tir 75° dén 80°C,
thém nh(’) giot 300ml metanol & nhiét d6 nay va khudy hdn hop néxy trong 15 phut.
Lam mat hdn hcrp dén nhiét do trong phong trong 1 gio, sau d6 thém nho giot 1290ml
nuéce vao va khudy hdn hop qua dém. Loc bo chét rin bang cach hut rira hai 14n, mdi
14n bang 500ml nuée, lam khé bang cach hat va lam kho trong tii 1am khé bang chan
khéng & 50°C dudi dong nito nhe. Thu dwoc 159,7g hop chit néu & dé muc nay. San
phdm c6 ham luong 73,7% trong lugng va 12,4% trong lwong DMF (80,3% theo ly
- thuyét) va do d6, duogc sit dung trong cong doan tiép theo. Theo cudng d6 nude ria,

ham lwong DMF 1a nim trong khoang tir 10 dén 17% trong luong.
Phuong phap B:

' Tao huven phu 25,0g chét ran chira DMF tir Phuong phap A tlong 220ml nudc
Va loc bang cach hut qua b loc hut. Rura chét rin thu duoc bon lan trén bo loc hut moi
lan bang IOOmI & 95°C, 1am kho bang cach hut va lam kho trong t 1am kho bang chan
khéng ¢ 50°C dudi dong nito nhe. Thu dugc 21,2g hop chit néu & d& muc nay kong
chiza DMF.

MS (ESIpos): m/z =369 (M+H)"

Déi voi muc dich phan tich, mu duoc tinh ché bang cach loc silicagel:
'H NMR (400 MHz, DMSO-d¢): & = 4,04 (br, s, 2 H) 5,75 (s, 2 H) 5,86 (br, s, 4 H)
7,1.():— 7,26 (m, 3 H) 7,32 - 7,39 (m, 1 H) 8,61 - 8,64 (m, 1 H) 8,85 (dd, 1 H) ppm.
Vi du 13
Metyl {4,6-diamino-2-[5-flo-1-(2-flobenzyl)-1H-pyrazolo[3,4-b]pyridin-3-
yl]pyrimidin-5-yl}carbamat
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NN
Pwi
F
/N

Phuong phép A:

Gia nhiét 4,0g (77,0% trong lugng, 8,36mmol) hop chat tr Vi du 12 trong
37,9ml isopropanol dén 35°C va sau d6 thém nhé giot 0,84ml (10,87mmol) metyl
cloformat vao. Khudy hdn hop nay ¢ nhiét d6 ndm trong khoang tir 35° dén 40°C trong
20 git va gia nhiét d&én 50°C, va thém 9,5ml metanol vao. Tiép theo, thém nhé giot
1,9ml trietylamin vao trong 0,5 gid va rira bang 1,3ml metanol, va khudy hdn hop &
50°C trong 1 gid. Sau d6, 1am mat hén hop phan tng dén nhiét do trong phong va
khudy & nhiét d6 trong phong trong 1 gid va loc bo chét rin bang cach hit, rira ba lan,
mdi 12n bang 8ml etanol, 1am kho bang cach hit va lam kho trong ti 1am kho bang
chan khong & 50°C dudi dong nito nhe. Thu duge 3,4g sén pham thd. Khudy 3,0g san
phim tho trong 8ml DMSO trong 5 phut, thém 13,0ml etyl axetat va 50mg cacbon
hoat tinh vao va gia nhiét hdn hop & hdi luu (84°C) trong 15 phiit. Loc néng huyén
ﬁhil va rira phan con lai trén bo loc bang 1,9ml etyl axetat?. Gia nhiét 60ml etyl axetat
va 16ml etanol dén 60°C, va thém nhd giot phén loc gom lai vao va khuéy g 60°C
trong 1,5 gio. Lam mat huyén phi dén nhiét do trong phong trong 25 phut, khudy
trong 1,5 gid nita, 1am mat tiép dén nhiét do ndm trong khoang tir 0° dén 5°C va khudy
trong 1 gid nita. Loc bo chét rin bang cach hat, rira hai 1an, mdi 1an bang 6,4ml etyl
axetat, 1am kho bing cach hat va 1am kho trong ti 1am kho bang chan khéng & 50°C

duéi dong nito nhe. Thu duge 2,2g (70,0% theo ly thuyét) hop chit néu & d muc nay.
MS (ESIpos): m/z = 427 (M+H)"

' MR (400 MHz, DMSO-ds): 8 = 3,62 (br s, 3H), 5,79 (s, 2H), 6,22 (br s, 4H), 7,10
7,19 (m, 2H), 7,19 - 7,26 (m, 1H), 7,32 - 7,40 (m, 1H), 7,67 va 7,99 (2 br s, 1H), 8,66
(m, 1H), 8,89 (dd, 1H) ppm.
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1) Theo quy trinh diéu ché dugc mé ta, di-dimetyl sulphoxit solvat thu duoc tai diém
nay va duge mo ta dic diém trong céc Bang 2 va 4 theo su phan xa trong biéu dd nhiéu

xa tia X va cac dai trong quang phd hdng ngoai.

Nt

- Di-dimetyl sulphoxit solvat cua hop chét c6 cong thirc (I) c6 wu diém vé kha
nang loc t6t hon nhiéu so v6i chét trong cac giai phap k¥ thuat da biét. Hon nira, quy
trinh diéu ché hop chit c6 cong thire (I) qua di-dimetyl sulphoxit solvat tao ra hop chét

c¢6 cong thie (I) voi do tinh khiét rét cao.
Phuong phép B:

Gia nhiét 4,0g (10,8mmol) hop chat tir Vi du 12 Phuong phap B trong 37,9ml
isopropanol dén 35°C va sau d6 thém nhd giot 1,1ml (14,1mmol) metyl cloformat vao.
Khuiy hdn hop nay & nhiét 6 nim trong khoang tir 35° dén 40°C trong 16,5 gid va
lam mét dén nhiét do trong phong va thém 2,1ml nudc amoniac (28%) vao. Tiép theo,
thém 4,2ml nudc vao va khudy hdn hop nay trong 2,5 gid. Loc bd chit rin bang cach
hit, ria hai 14n, m&i 14n bang 5ml nuée, 1am khd bang cach hat va lam khd trong ta

lam kho bang chan khéng & 50°C dudi dong nito nhe. Thu dugc 4,4g san phim thd.
Phuong phép C:

Gia nhiét 4,0g (10,8mmol) hop chét tir Vi du 12 Phuong phap B trong 37,9ml
isopropanol dén 35°C va sau d6 thém nhé giot 1,1ml (14,1mmol) metyl cloformat vao.
Khudy hén hop nay & nhiét do ndm trong khoang tlr 35° dén 40°C trong 16,5 gio, va
thém 9,5ml metanol vao & 50°C. Tiép theo, thém nho giot 2,42ml trietylamin vao
trong 20 phl’;t va rira bang 1,3ml metanol, va khudy hdn hop ¢ 50°C trong 1 gid. Sau
d(’), lam mat hSn h(fp phan tng dén nhiét do trong phong va khudy & nhiét do trong
ph_bhg trong 1 gid va loc bo chit rin bang cach huat, rira ba 1an, mdi lﬁn bang 8ml
metanol, lam kho bang cach hut va 1am khé trong ti 1am khé bang chan khéng & 50°C

dudi déng nito nhe. Thu dugc 4,3g san pham tho.
Phuong phép D:

_ Khuéy 6,9g san phdm thé trong 18,4ml DMSO trong 5 phiit, thém 30,0ml etyl
axetat va 115mg cacbon hoat tinh vao va gia nhiét hdn hop & hdi luu (84°C) trong 15
phut. Loc néng huyén phii va rira phan con lai trén bd loc bang 4,4ml etyl axetat. Gia

nhiét 138ml etyl axetat dén 50°C va thém nho giot phin loc gom lai vao va khudy &
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nhiét d6 nim trong khoang tlr 45 dén 50°C trong 1 gid. Lam mét huyén phu dén nhiét
d0 nam trong khoang tir 0° dén 5°C trong 1,5 gid va khudy trong 1 gio nira. Loc bo
chét rin bang cach hit, rira hai 1an, mdi 1an bang 14,8ml etyl axetat va lam kho biang

céch hiit trong 1 gio. Thu dugc 6,4g di-dimetyl sulphoxit 1a san phdm 4m u6tV.
Phuong phép E:

Khudy 2,0g di-dimetyl sulphoxit solvat & nhiét d6 hdi luu trong 40ml etyl axetat
va 11,1ml etanol trong 17 gid, lam mét dén nhiét d6 trong phong va khudy trong 1 gid
nira. Loc bé chét rin bing cach hut, rira bdn 1an, mbi 14n bang 1,4ml etyl axetat va lam
kho ‘trong ti 1am kho bang chan khong & 50°C dudi dong nito nhe. Thu duoc 1,4g hop

chat néu & dé muc ndy c6 mit & dang da hinh L.
Phuong phép F:

. ':’Khuéy 0,5g di-dimetyl sulphoxit solvat & nhiét do hdi leu trong 12,5ml dung
mbi'trong 17 gio, 1am mét dén nhiét do trong phong va khudy trong 1 gid nita. Loc bd
chét rén bing cach hit, rira bing 2ml dung mdi va lam kho bing cach hut trong 30

phiit. Thu dugce 0,3g hop chét néu & @& muc nay c6 mit & dang da hinh I. *
~Céac dung moi sau day dugce sir dung:

1.) 9ml etyl axetat/3,5ml etanol/0,3ml nudc

2) 12,51111 isopropanol

3) 12,5ml isopropanol/0,3ml nuéc

4).12,5m] metanol

5.) 12,5ml metanol/0,3ml nuéc

6.3 12,5ml nuéc axetonitril

7)) 12,5l axeton

8.)1 12‘vml tetrahydrofuran,

9.) 12;5@1 metyl tert-butyl ete

Bang 1 cho biét su phan xa cua biéu d6 nhiéu xa tia X. Béang 3 thé hién cac dai

cua Cjuang phd hérig ngoai.‘
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- Hop chét (I) & dang da hinh tinh thé I 1a dang chu ¥ vi ¢6 dd 6n dinh cao hon va
cu thé hon la d6i voi thye té rang no 1a én dinh trong quy trinh micron héa va do d6

khong cé su chuyén hoéa va ket tinh lai nao xay ra.

- Hop chét ¢o cong thire (I) ¢6 thé dugc tao ra bang cac quy trmh dugc mo ta trén
day Thu dugc hop chét co cong thic (I) & dang da hinh tinh thé duoc dé cap dén sau
day nhu dang da hinh I. Dang da hinh I ¢6 diém nong chay 257°C va biéu dd nhidu xa
tia X dic trung mo ta dac diém su phan xa (2 theta) 5,9; 6,9; 16,2; 16,5; 24,1 va 24,7
va quang phd hdng ngoai dic trung md ta dic diém tri sb cuc dai ciia dai (theo cm™)

1707, 1633, 1566, 1475, 1255 va 1223 (cac Bang 1 va 3, cac Fig.1 va 5).

Ngac nhién la, bdn dang da hinh khac, monohydrat, dihydrat, DMF/nudc solvat
va di-dimetyl sulphoxit solvat va ca solvat cuia axit triaxetic ctia hgp chét c6 cong thuce (I)
déu dv r9C phat hién. Hop chét c6 cong thie (I) & dang da hinh II néng chay & nhiét do
khoar g 253°C; hop chét ¢6 cong thire (I) & dang da hinh IIT ¢6 diém nong chady & nhiét
do khoang 127°C. Dang da hinh IV ciia hop chét c6 cong thuc I néng chay & nhiét do
246°C trong khi dang da hinh V ¢6 diém néng chay 1a 234°C. Monohydrat chira khoéng
4,1% nué'c, dihydrat chtra 7.8% nude, DMF/nudce solvat chira 13,6% d1metylformarn1t va
0,9% ﬁtﬁéé, di-DMSQO solvat chira 26,8% dimetyl sulphoxit va solvat clia aﬁit triaxetic
chira 29,7% axetat. M3i trong sé céc dang tinh thé dugc ké dén c6 biéu do nhidu xa tia X
dic trung va quang phd héng ngoai (cac Bang 2 va 3, cac Fig. tir 1 dén 4, tir 6 dén 14).
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20727

Su phan xa
Dang da hinh I | Dang da hinh II | Dang da hinh III | Dang da hinh IV | Dang da hinh V
[2 theta] [2 theta] [2 theta] [2 theta] [2 theta]
5,0 4,9 6.2 6.2 3.2
6,9 7.3 6,8 8,7 5,1
8,3 9,7 8,7 12,4 5.4
10,4 9,9 9,8 15,8 6,4
10,5 10,8 12,4 18,1 6,6
11,3 14,3 15,8 18,6 10,2
11,6 14,9 17,5 19,2 10,7
11,9 15,6 18,1 19,6 11,8
122 16,5 18,6 202 12.8
14.5 18,1 19,1 20,9 13,2
147 18,3 19,6 21,8 152
15,1 19.6 20,1 223 15,5
16,2 21,0 21,0 23,1 15,7
16,5 21,8 21,9 23,7 16,3
20,0 22,4 22,8 24,2 17,0
21,9 23,1 23,7 26,0 17.7
27 237 245 26,5 17,9
23,5 27.1 253 29.2 19,6
241 28,1 25,7 31,3 22,1
247 26,8 33,8 22.8
25,4 27,5 23,5
25,7 28,2 244
26,6 29,6 26,3
28,0 30,9 27,9
30,2 31,3 283
31,6 293
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32,8

30,3.

33,8

34,6

Béng 2: Két qua do nhifu xa tia X d6i v6i dang da hinh hydrat va solvat

Su phéan xa
Monohydrat Dihydrat DMF/nuéce di-DMSO Solvat ctia
[2 theta] [2 theta] solvat solvat axit axetic
' [2 theta] [2 theta] [2 theta]
6,0 5,9 8,2 6.9 53
8.5 7,9 9,2 11,0 7.2
9,6 8,7 9,7 12,0 0.3
12,1 9,0 11,9 13,8 10,0
13,6 11,8 12,5 14,1 10,7
15,5 137 12,7 15,7 11,0
173 14,7 13,3 16,1 11,6
132 158 141 16,2 11,9
19,3 16,4 15,6 16,6 12,5
19,7 18,1 16,0 17,1 14,1
202 19,3 16,5 17,7 14.4
20,9 19,8 16,8 17,8 14,8
21,5 20,6 17,6 18,8 16,6
222 217 18,3 19,9 18,0
23,5 21,7 19,3 20,3 18,8
24,1 22,5 19,4 20,7 19,2
25,7 22,7 19,6 21,3 19,4
26,8 22,9 19,8 21,7 19,6
27,5 234 20,0 21,9 19,7
20.4 23,7 20,5 22,4 20,1
30,8 249 20,6 2.8 204
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32,2 25,5 20,7 23,6 21,0
26,0 21,0 24,1 216
26,8 21,8 24.4 22,9
27,1 222 252 23,5
27.8 22,4 25,5 24,1
28,9 22,8 25,9 24.4
30,7 23,1 26,6 24,8
313 23,6 26,9 25,5
32,0 23,9 28,9 26,5

24.8 29,9 26,8
252 30,9 27.7
25,6 332 31,5
25,8 33,4

26,1 33.9

26,7

26,8

272

27,6

28,1

28,4

28,6

20.4

29,7

30,3

30,6

31,4

31,5

31,7

32,1

32,4
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32,6

32,7

34,1

34,3

34,7

35,6

35,9

36,6

Bang 3: Quang phd hong ngoai ctia cac Dang da hinh tir I dén V

Tri sO cuc dai cua dai

Dang; dd hinh | Dang da hinh | Dang dé hinh | Dang da hinh | Dang dal hinh
1 I m v oy
- [éﬂl“] [cm'] [cm™] [cm™] | [em™!]
690 691 697 698 691
744 752 744 752 745
761 771 753 773 759
774 779 773 809 773
810 810 808 833 809
845 848 835 873 847
A 871 873 911 873
899 903 913 936 896
960 933 935 955 912
71059 958 954 1058 933
1072 1031 1034 1077 961
112 1067 1059 1104 1033
1157 1082 1075 1161 1057
1208 1111 1103 1207 1083
1223 1202 1161 1225 1112
1223 1237 1152

1255

1206
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1305 1249 1256 1207
1319 1264 1237 1277 1224
1353 1305 1253 1317 1255
1370 1349 1278 1356 1305
1435 1368 1319 1370 1318
1475 1436 1355 1425 1351
1566 1456 1370 1457 1371
1620 1480 1424 1472 1436
1633 1566 1437 1490 1478
1707 1620 1458 1496 1567
295‘6 1704 1476 1573 1628
.:3_130 2953 1489 1585 1707
3977 3132 1570 1618 2956
3332 3278 1587 1691 3143
3385 3361 1619 3208 3277
.;5490 3488 1695 3290 3319
3503 3203 3376 3452

3315 3482 3492

3379
3479
Béang 4: Quang phd hong ngoai ctia hydrat va solvat
Tri s6 cuc dai cta dai
, Moﬁdhﬁydrat Dihydrat DMF/nuéc di-DMSO Solvat cia
| [em!] [cm™] solvat solvat axit axetic

| [cm!] [cm!] [cm']
696 745 662 713 709

743 752 724 762 739

761 760 745 778 762

774 774 771 811 777
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810 809 812 873 801
834 835 846 902 835
873 874 867 953 872

o2 913 896 1017 918
953 937 932 1041 941
1066 955 965 1078 955
1079 1032 1054 1111 1059
1104 1061 1072 1164 1099

1160 1080 1096 1210 1113
1176 1105 1117 1234 1167
1205 1160 1160 1281 1236
1222 1174 1209 1321 1252
1236 1206 1243 1364 1357
1249 1224 1304 1432 1423
1278 1236 1356 1457 1456
1356 1259 1389 1481 1492

1370 1309 1434 1521 1577
1423 1356 1481 1569 1601
1456 1371 1561 1628 1643
1474 1422 1624 1720 1702
1491 1473 1654 3144 3342
1575 1497 1729 3288 |

1620 1575 3159 3423
1669 1622 3404

73294 1688 3498

3331 3195

73479 3304

" 3472

3676
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YEU CAU BAO HO

1. Quy trinh diéu ché hop chit c6 cong thic (VI):

F
e
N
/
NS V1),
CN

NH,
° V)

dwoc didu ché bing phan g clia este ¢6 cong thic (IVa):

F
N
T
/
e NF
0]
0) \T1 (IVa),

trong d6 T! 1a (C1-C4)-alkyl,

v6i formamit va hop chit c6 cong thirc (V) dugc khir nuéce dé tao ra hop chét c6

cong thire (VI).

2. Quy trinh theo diém 1, dugc dic trung & chd, este c6 cong thirc (IVa) duoc diéu ché

bang cach déng vong dan xuét 5-aminopyrazol (Ila):
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0
N
H,N N
\ /
o)
N1
3 T

trong d6 T! 1a (C1-C4)-alkyl,

(la),

v6i sy ¢6 mat cia muoi kim loai kiém va axit véi aldehyt c6 cong thue (I11):

F ||?1
HW]/K/N\ )
R
(@)

trong do, mdi R! va R? doc 1ap 1a metyl, etyl, isopropyl, phenyl hodc,

(IIT)

cung voi nguyén tr nito ma ching gan vao, la:

\\s / \ / \
N N N— =N N0

, hoac

3. Quy trinh theo diém 2, dugc dic trung & chd, aldehyt duoc sir dung trong phan ting
dong vong 1a hop chét co cong thire (I11a):

O (IlTa).

4. Quy trinh diéu ché hop chét ¢ cong thire (I):
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F

Oy
/
F \/Ig\
N
N \
[

HN NH

(0]
%,
e (D),

dwoc dic trung & chd, hop chét c6 cong thic (VI):

F
N
T
/
FNF (V)
CN

duogc st dung, hop chét nay dugc dic trung & chd, né duge didu ché bang quy
trinh theo diém 1 va hop chét c6 cong thire (I) thu dugc tuy ¥ duoc chuyén hod
v6i (i) cac dung mdi va/hodc (ii) axit hodc bazo thich hop thanh solvat, mudi
va/hodc solvat cua mubi cia né.
5. Quy trinh theo diém 4 dé didu ché hop chit c6 cong thie (I), duge dic trung & chd,
hop chét ¢ cong thie (VI):

F

S
N
FL)\( V1)

CN

duoc str dung, hop chét nay duoc dic trung & chd, no dugce didu ché b%mg quy
trinh theo cac diém 1 va 2 va hop chét c6 cong thire (I) thu duge tuy ¥ dugce
chuyén hod véi (i) cac dung mdi va/hodc (ii) axit hodc bazo thich hop thanh

solvat,. mudi va/hodc solvat ciia muoi ctia no.
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6. Quy trinh theo diém 4 dé diéu ché hop chét c6 cong thic (I), duge dic trung & chd,

hop chét ¢6 cong thic (VI):

e
N
/
N V1)
CN

duoc st dung, hop chit nay duogc dic trung & chd, né duge didu ché bang quy
trinh theo cac diém tir 1 d&n 3 va hop chét c6 cong thire (1) thu dugce tuy y duge
chuyén hoa véi (i) cac dung moi va/hodc (ii) axit hodc bazo thich hgp thanh
solvat, mudi va/hodc solvat ciia mudi cua né.
7. Quy trinh theo didm 4 dé didu ché hop chét (I), dugc dic trung & chd, hop chit c¢6
cong thire (VI) duo‘c‘sfr dung, hop chét nay dugc diéu ché theo cac diém tir 1 dén 3,

bing cach chuyén hoa hop chét ¢6 cong thirc (VI) thanh hop chét c6 cong thic (VII):

;@
e
N
_ /
F
NH
H,N |
x HCI (VID),

tiép theo, cho hop chét vira thu duge trong dung mdi tro véi sy ¢6 mat cla bazo

thich hop phén tng véi hop chit c6 cong thirc (VIIIa):

~

N

NC CN

(VIIa)

a8 thu dugc hop chét c6 cong thire (VIII):
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N
N \
P,

(VII),

va sau d6 khtr hop chét vira thu dugc trong dung mdi tro véi su ¢ mit cia chat

khtr thich hop dé thu duoc hop chit (IX):

;@
N

\

N

N
| N
P,
F
N
N7\
— NH,
AN K,

(IX),

va sau d6 cho hop chét vira thu dugc phan tmg véi metyl cloformat hoic véi
dimetyl dicacbonat v4i sy ¢c6 mdt ciia bazo thich hop c6 hodc khong cé dung
moi dé thu dwoc hop chét c6 cong thic (I), va tuy ¥ chuyén hoé hop chét co
cong thirc (I) thu dugce véi (i) cac dung moéi va’hodc (ii) axit hodc bazo thich

hop thanh solvat, mudi va/hodc solvat cia mudi cia no.
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Fig.1: Quang phd hdng ngoai ciia hop chit c6 cong thire I & cic dang da hinh I, IT va I
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Fig.2: Quang phd hdng ngoai ciia hop chit c6 cong thirc I & cic dang da hinh IV, V va & dang

solvat cia axit triaxetic
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Fig.3: Quang phé hdng ngoai cia hop chit c¢6 céng thie I & dang di-DMSO solvat,

DMF/nuéc solvat va monohydrat
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Fig.4: Quang phd hong ngoai ctia hop chit c6 cong thire I & dang dihydrat
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