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(57) Sang ché @& cap dén quy trinh diéu ché 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-
1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl}butanoyl]amino}-2-
flobenzamit (1) hoac 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl}amino)-2-flobenzamit
(1) tr 2,5-dimetoxypyridin (I11), 1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol
(X-CI) hoac 1-(2-bromo-4-clophenyl)-4-(triflometyl)-1H-1,2,3-triazol (X-CF3),
4-amino-2-flobenzamit (XI11) va axit (2R)-2-aminobutanoic (XV11I).
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Linh vue k¥ thuit dwoc dé cap

Sang ché d& cap dén quy trinh didu ché 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-
1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl } butanoyl]Jamino} -2-
flobenzamit (I) hodc 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl} amino)-2-flobenzamit (II) tir
2,5-dimetoxypyridin (III), 1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol (X-CI)
ho#c 1-(2-bromo-4-clophenyl)-4-(triflometyl)-1H-1,2,3-triazol (X-CF3), 4-amino-2-
flobenzamit (XIII) va axit (2R)-2-aminobutanoic (X VII).

Tinh trang k§ thuit cia sang ché

Céc hop chéat 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-
metoxy-2-oxopyridin-1(2H)-yl} butanoyl]amino } -2-flobenzamit (I) va 4-({(25)-2-[4-
{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-2-oxopyridin-
1(2H)-yl]butanoyl } -amino)-2-flobenzamit (II) da duoc biét tir cong bd don qubc té
s6 WO 2017/005725 va twong g véi cac cong thire (1) va (ID)

()

Céc hop chét c6 cong thirc (I) va (II) tac dung nhu 1 céc chét e ché déi véi
nhan t6 XIa va do co ché tac dung dic biét nay, c6 thé, sau khi dl‘lng qua duong
miéng, dan dén su chdng dong tu an toan va hiéu qua in vivo.

WO 2014/154794 va WO 2017/005725 md ta quy trinh tdng hop dé diéu ché
cac hop chét c6 cong thire (I) va (I) & quy mod gam, bt dau tr 2,5-dimetoxypyridin

(1), 1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol (X-Cl) hodc 1-(2-bromo-4-
1
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clophenyl)-4-(triflometyl)-1H-1,2,3-triazol ~ (X-CF3) tuong ung, 4-amino-2-
flobenzamit (XIII) va tert-butyl 2-bromobutanoat (VII) (So a6 1).

\
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(RECF: XIV-CF,) (R=CF:1l)

Danh phép héa hoc IUPAC cia céc hop chit (I) dén (XIV-CI)/(XIV-CF3):

4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-
oxopyridin-1(2H)-yl} butanoyl]amino} -2-flobenzamit (I),

4-({(28)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl Jphenyl} -5-
metoxy-2-oxopyridin-1(2H)-yl]butanoyl} amino)-2-flobenzamit (II),

2,5-dimetoxypyridin (III),

axit (2,5-dimetoxypyridin-4-yl)boronic (IV),

4-bromo-2,5-dimetoxypyridin (V),

4-bromo-5-metoxypyridin-2(1H)-on (VI),

tert-butyl 2-bromobutanoat (VII),

tert-butyl 2-(4-bromo-5-metoxy-2-oxopyridin-1(2H)-yl)butanoat (VIII),

tert-butyl 2-[5-metoxy-2-0x0-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin-1(2H)-yl]butanoat (IX),

1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol (X-Cl),

2
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1-(2-bromo-4-clophenyl)-4-(triflometyl)-1H-1,2,3-triazol (X-CF3),

tert-butyl 2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-
oxopyridin-1(2H)-yl} butanoat (XI-CI),

tert-butyl 2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl}-5-
metoxy-2-oxopyridin-1(2H)-yl]butanoat (XI-CF3),

axit 2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-
oxopyridin-1(2H)-yl}butanoic (XII-Cl),

axit 2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-2-
oxopyridin-1(2H)-yl]butanoic (XII-CF3),

4-amino-2-flobenzamit (XIII),

4-(2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-
oxopyridin-1(2H)-yl} butanamido)-2-flobenzamit (XIV-Cl),

4-{2-[4-{5-clo-2-[4-(triflometyl)-4,5-dihydro-1H-1,2,3-triazol-1-yl]phenyl} -
5-metoxy-2-oxopyridin-1 (2H)-yl]butanamido }-2-flobenzamit (XIV-CF3).

Quy trinh téng hop cac hop chét c6 cong thire (I) va (II), dugc néu trong so
dd 1, ¢6 thé dugc chia thanh ba phén:

a) Bidu ché tert-butyl 2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-
2-oxopyridin-1(2H)-yl}butanoat ~ (XI-Cl) hodac tert-butyl = 2-[4-{5-clo-2-[4-
(triflometyl)-1H-1,2,3-triazol-1-yl]Jphenyl} -5-metoxy-2-oxopyridin-1(2H)-

yl]butanoat (XI-CF3) twong ung tir 2,5-dimetoxypyridin (IIl) va 1-(2-bromo-4-
clophenyl)-4-clo-1H-1,2,3-triazol (X-Cl) hodac  1-(2-bromo-4-clophenyl)-4-
(triflometyl)-1H-1,2,3-triazol (X-CF3) théng qua tert-butyl 2-[S-metoxy-2-oxo-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-1(2H)-yl]butanoat (IX).
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b)Pidu  ché  4-(2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-
oxopyridin-1(2H)-yl} butanamido)-2-flobenzamit (XIV-Cl) hodc 4-{2-[4-{5-clo-2-
[4-(triflometyl)-4,5-dihydro-1H-1,2,3-triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-
1(2H)-yl]butanamido}-2-flobenzamit (XIV-CFs) twong tung tur tert-butyl 2-{4-[5-
clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-
yl}butanoat (XI-Cl) hodc tert-butyl 2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-
1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoat (XI-CF3) tuong Gng thong
qua axit 2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-
1(2H)-yl}butanoic (XII-Cl) hodc axit 2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoic  (XII-CF3) va 4-
amino-2-flobenzamit (XIII).
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So do 3:

(R=CI: XI-Cl)

- (RECF: XI-CF,)

CH,
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¢) Tach hai chét ddng phan ddi anh 4-(2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-
yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl} butanamido)-2-flobenzamit  (XIV-Cl)
hodc 4-{2-[4-{5-clo-2-[4-(triflometyl)-4,5-dihydro-1H-1,2,3-triazol-1-yl|phenyl}-5-
metoxy-2-oxopyridin-1(2H)-yl]butanamido}-2-flobenzamit (XIV-CF3) dé tuong
ting thu duoc céc chit dong phan d&i anh don 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-
1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl } butanoylJamino } -2-
flobenzamit (I) hodc 4-({(25)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-ylJbutanoyl} amino)-2-flobenzamit (II).

So do 4:
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Dé thyuc hién trong cong nghiép va san xuét lugng kilogram 16n hon, céc quy

5
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trinh diéu ché va cic phwong phap dugc md ta trong cong bb don qubc t&¢ WO
2014/154794 va WO 2017/005725 chi thich hgp véi méc do rat han ché. Phuong
phap nay dai dong (9 budc tuyén tinh) va doi hoi cée thii tuc xir Iy va tinh ché mét
moi, din dén hicu sudt tdng cong thip. Han ché 16n nhat 1a & chd quy trinh tao ra vét
chét chi & dang triét quang dudi dang hop chét ¢6 cong thire (XIV-C1)/(XIV-CF3) va
cAn duoc tach bing phuong phép sic ky khong dbi xtmg dé tao ra cac chat dong
phan déi anh don mong muén ctia hop chat c6 cong thire (D/(IT). Trinh tw cdc bude
tong hop nhu duge mo ta trong cong b6 don qudc té s6 WO 2014/154794 va WO
2017/005725, hiu nhu khong thé phat trién duoc phién ban khong déi xtmg st dung
cac chit trung gian twong tw. Tai liéu chi ra rang viéc thiét dat tam 1ap thé gita vong
pyridon va este, nhu trong cac hop chét c6 cong thire (VIID), (IX) va (XI-CD/(XI-
CF3), 1a nhiém vu khé khin do xu hudng triét quang héa cao cia vi tri nay trong
phan ti (P. S. Dragovich, et al., J. Med. Chem., 2003, 46, 4572). Hon nfta, ¢ béng
chig rd rang rang trong diéu kién khit bao vé hoac két hop amit, tAm 1ap thé & vi tri
¢6 tinh axit cao rat d& bi triét quang hoa (L. Chen, et al., Organic Process Research
& Development, 2006, 10, 838). Tinh can thiét ciia viéce tich khong dbi ximg khong
chi thé hién quy trinh khong thuan loi vé& mat kinh t€, ma con khién cho viéc san
xuét thanh phén ¢6 hoat tinh duge 1y (Active Pharmaceutical Ingredient: APT) la mot

nd luc ton thoi gian.
Ban chit k§ thuit ciia sang ché

Do d6, phuong phap tong hop méi d& dugc phat hién bat ngd 1a c6 thé doi
ph6 duoc v6i hiu hét cac thach thire dbi voi quy trinh trude d6 duge néu trén day
trong So @ 1. Phuong phap duge mo ta trong So dd 5 12 ngén hon nhiéu véi 4 budc
trong quy trinh tuyén tinh dai nhét (tdng cong 6 budc). Hiéu sudt cao hon ddi véi
céc bude riéng 1é thu duoc din dén hiéu suét tdng cong cao hon ddi véi toan bd quy
trinh. Phuong phéap nay 1a hdi tu ma cho phép tién hanh cac budc tong hop song
song va quan ly thoi gian t6i wu. Quan trong nhat 13, phwong phap mdi nay theo
chién lugc khong ddi xtmg va tao ra hop chét c¢6 cong thirc (I)/(IT) mong mudn véi
lwong du chat ddng phan ddi anh (enantiomeric excess: ee) cao ma khong phu thudc
vao viéc tach khong dbi ximg tidu ton thoi gian va d4t do bang phuong phap HPLC
hodc SFC.
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So d6 5:
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Danh phap héa hoc IUPAC cua cac hop chat (XV-C1)/(XV-CF3) dén (XIX):

4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-dimetoxy-pyridin

)

(XV-

7145
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4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl}-2,5-
dimetoxypyridin (XV-CF3)

4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxypyridin-2(1H)-on
(XVI-CD)

4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxypyridin-
2(1H)-on (XVI-CF3)

axit (2R)-2-aminobutanoic (XVII)

axit (2R)-2-bromobutanoic (XVIII)

4-{[(2R)-2-bromobutanoyl]amino} -2-flobenzamit (XIX)

Hop chét c¢6 cong thuc (IT) ¢6 thé duogc chuyén héa thanh cic solvat tuong
g cta né bang cach xtt ly v&i cac dung moi twong img. Cac solvat vi du 1a trong
isopropyl axetat, tetrahydrofuran va axeton twong Gng dan dén hop chét 4-({(2S)-2-
[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-
1(2H)-yl]butanoyl}-amino)-2-flobenzamit isopropyl axetat (Ila), 4-({(2S)-2-[4-{5-
clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-2-oxopyridin-1(2H)-
yl]butanoyl}-amino)-2-flobenzamit tetrahydrofuran (IIb) va 4-({(25)-2-[4-{5-clo-2-
[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-2-oxopyridin-1(2H)-

yl]butanoyl}-amino)-2-flobenzamit axeton (ILc).

M@ ta vin tit cdc hinh v&

Fig.1: Biéu ¢ XRPD cua hop chét c6 cong thuc (11a).
Fig.2: Biéu dd XRPD cua hop chét cé cong thirc (IIb).
Fig.3: Biéu do XRPD cua hop chét c6 cong thuc (Ilc).
Fig.4: Biéu db DSC ciia hop chit ¢ cong thic (la).
Fig.5: Biéu d6 DSC ctia hop chat c6 cong thic (ITb).
Fig.6: Biéu 6 DSC ctia hop chét c6 cong thuc (Ilc).
Fig.7: Anh hién vi ctia hop chét c6 cong thuc (I1a).
Fig.8: Anh hién vi ctia hop chat c6 cong thire (IIb).
Fig.9: Anh hién vi ctia hop chét ¢ cong thic (Ilc).

8



42374

M0 ta chi tiét sang ché

Trong trudng hop tong hop céc hop chét trung gian va c4c vi du thuc hién
sang ché dugc mo ta dudi day, hop chét bét ky duoc thé hién & dang solvat thudong
14 solvat c6 thanh phan ty lwong chinh xé4c chua biét, nhu thu dwgc bang quy trinh
didu ché va/hoic tinh ché twong tmg. Trix khi ¢6 quy dinh chi tiét hon, cdc phan bd
sung vao cdc tén va cac cong thuc ciu tric, nhu “isopropyl axetat”,
“tetrahydrofuran” hodc “axeton” khong nén dugc hiéu dudi nghia ty lugng trong céac
truong hop cac solvat nhu vy, ma chi la cac ky tu mé ta vé céc thanh phén tao

thanh solvat c6 mat trong do.

Puoc wu tién 1a cac solvat ¢6 thanh phan ty lugng hop chat trén dung moi 1a

1:1.
So sanh céc quy trinh tong hop:

a) Hop chit ¢6 cong thuc (IIT) thanh hop chét c6 cong thire (XI-CI)/(XI-CF3)
thong qua hop chét c¢6 cong thirc (IX) (dwgc md ta trong WO 2017/005725)
so v6i hop chat c¢6 cong thic (1) thanh hop chit c6 cong thirc (XVI-
CI)/(XVI-CF3) (theo sang ché)

Hop chat ¢6 cong thirc (IIT) thanh hop chét ¢6 cong thire (XI-C1)/(XI-CF3) thong qua
hop chét ¢6 cong thire (IX) (duge md ta trong WO 2017/005725)

Quy trinh dugc mé ta trong cong bd don qudc té& s6 WO 2017/005725 va
trong cac phan trong céng bd don quéc té s6 WO 2014/154794 bt dau vé6i quy trinh
lithi héa-boryl héa ddi véi 2,5-dimetoxypyridin (III) dé tao ra axit (2,5-
dimetoxypyridin-4-yl)boronic (IV), va trong budc tiép theo, nhém boryl trén vong
pyridin dugc thay thé bang bromua dé thu dugc 4-bromo-2,5-dimetoxypyridin (V).
Sau d6 4-bromo-2,5-dimetoxypyridin (V) dugc demetyl hoa dé thu dugc 4-bromo-5-
metoxypyridin-2(1H)-on (VI) ma dugc N-alkyl hoa béng tert-butyl 2-bromobutanoat
(VII) dé thu dugc tert-butyl 2-(4-bromo-5-metoxy-2-oxopyridin-1(2H)-yl)butanoat
(VIID). Trén hop chat c¢6 cong thire (VIII), este ciia pinacol boronic dugce thiét 1ap
trong phan mg boryl héa dugc xuc tac bang Pd dé thu dugc tert-butyl 2-[5-metoxy-
2-0x0-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-1(2H)-yl Jbutanoat (IX).

Sau d6 hop chét c¢6 cong thirc (IX) dugce két hop véi 1-(2-bromo-4-clophenyl)-4-clo-
9
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1H-1,2,3-triazol (X-Cl) / 1-(2-bromo-4-clophenyl)-4-(triflometyl)-1H-1,2,3-triazol
(X-CF3) dé thu dugc hop chét trung gian tert-butyl 2-{4-[5-clo-2-(4-clo-1H-1,2,3-
triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl }butanoat (XI-Cl) / tert-butyl
2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl } -5-metoxy-2-

oxopyridin-1(2H)-ylJbutanoat (XI-CF3). Mac du quy trinh cho phép hoan thanh hop
chét c6 cong thire (I)/(I) dich nhung né van di kém véi mot s han ché trong viée
didu ché cac phan tir trén quy mo 16n hon. Viée thiét 1ap bromua trén pyridin (hop
chét c6 cong thirc (V)) thong qua axit boronic (hop chét ¢ cong thic (IV)) 1a quy
trinh tuong d6i khong kinh té va hiéu sut thép, dic biét 1a vi este cua axit boronic
khéc duogc thiét 1ap trén cing vi tri sau d6 trong quy trinh diéu ché hop chit c6 cong
thirc (IX). Ngoai ra, viéc sir dung chat phan tmg (Bis)pinacolatodiboron trong budc
tir hop chat c6 cong thirc (VII) dén hop chét ¢6 cong thire (IX) va-chdt xdc tac
Pd(dppf)Cl, trong céc bién dbi tir hop chét c6 cong thirc (VIIT) dén hop chét c6 cong
thite (IX) va hop chat ¢6 cong thirc (IX) dén hop chét c6 cong thire (XI-Cl)/(XI-
CFs) khién cho quy trinh kha dit d6. Hon nita, quy trinh nay con doi hoi cac dung
mdi khong thuén tién DMF va dioxan trong céac budc bién dbi tir hop chit c6 cong
thire (V) thanh hop chét c6 cong thire (XI-C1)/(XI-CF3). Ddng bromua dé diéu ché
hop chét c6 cong thic (V) cling di kém v6i cac véAn d& v& chét thai khi cong nghiép

héa quy trinh san XUAt.

Hop chét c6 cong thirc (IIT) thanh hgp chét c¢6 cong thie (XVI-C1)/(XVI-CF3) (theo

sang ché)

Quy trinh dugc mo ta trong sang ché 1am giam trinh tu cac budc va cac van
d2 lién quan mot cach dot ngdt bang cach st dung cac hop chét trung gian téng hop
khac va céac diéu kién phan tng thuan lgi hon. Budc bién dbi the nhat 2,5-
dimetoxypyridin (III) thanh axit (2,5-dimetoxypyridin-4-yl)boronic (IV) van giéng
nhu cii voi hiéu suét duogc cai thién, nho cac diéu kién phan ting va quy trinh xur ly
duoc cai thién. Nguoc lai voi céc diéu kién phan ung da duge mo ta trude day, bude
bién ddi nay bay gid ¢6 thé duge thue hién & — 60°C thay vi — 78°C, diéu nay thé
hién thuén lgi cho viéc cong nghi¢p hda quy trinh san xuét. Hon nita, vé chat lwong
va hiéu sult cua san phim, c6 loi 1a diéu ché lithi diisopropylamit truc tiép tai chd

va khong st dung dung dich lithi diisopropylamit c6 ban trén thi trudng. Sau khi
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hoan thanh phan Gng, phan g duoc chim dirt bang hdn hop axit axetic va nudc va
dung moi hitu co con lai dugc loai b trong chan khong véi nhiét do khong vuot qué

70°C (d6 dn dinh ctia san pham).

Axit (2,5-dimetoxypyridin-4-yl)boronic (IV) thu dugc duge truc tiép két hop
v6i  1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol  (X-Cl) / 1-(2-bromo-4-
clophenyl)-4-(triflometyl)-1H-1,2,3-triazol (X-CF3) dé thu duoc 4-[5-clo-2-(4-clo-
1H-1,2,3-triazol-1-yl)phenyl]-2,5-dimetoxy-pyridin ~ (XV-Cl) /  4-{5-clo-2-[4-
(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-2,5-dimetoxypyridin (XV-CF3) ma
khong can trai qua budc brom héa/thiét 1ap este ctia axit boronic khac. Phan ting két
hop ngang dugc thuc hién trong diéu kién manh va dang tin cdy v6i hé théng xXuc
tac Pd v6i bazo trong dung mo6i ma cho phép quy trinh két hop va xur Iy hiéu qua dé
loai bo paladi con lai va dan dén sw két tinh thuan tién hop chat dich ra khoi hdn hop
xtt Iy v6i chat lwong tuyét voi. Chia khéa ctia quy trinh xur ly dugc cai thién nay 1a
viéc chuyén hé thong xtc tac Pd sang Pd(Amphos)>Cl (A. S. Guram, et al., Organic
Letters, 2006, 8, 1787), thuc hién chién luge dinh luong va chuyén dung mdi phan
tmg tir THF thanh rugu tert-amyl.

Phan ung xay ra tot véi cac hé théng xuc tac Pd khac nhau Pd nhu
Pd(OAc)»/PPhs, Pd(Amphos)>Cl> hojic cic hé thong tién xtc téc. Cac két qua dic
biét t6t thu duoc bang cach sit dung Pd(Amphos)>Cl> lam h¢ xtic tdc Pd. Hé xuc tac
Pd duoc sir dung véi ty 1€ 0,5% mol dén 5% mol, tét hon 1a & ty 1€ 0,7% mol dén
1,3% mol va rat tét hon 1 & t 1& 1% mol tinh trén hop chat c6 cong thire (X-CI)/(X-
CF3).

D6i véi bazo, cc bazo v co khac nhau ¢6 thé dugce sir dung trong quy trinh
nay. Dic biét vu tién 13 cdc bazo nhu kali phosphat, kali hydrophosphat, natri hodc
kali cacbonat vé4i uu tién dac biét ddi vé6i natri cacbonat. Bazo twong mg dugc su
dung 13 dung dich trong nudc. Bazo dugc st dung vdi ty 18 tur 2 dén 4 duong lugng
mol tinh trén hop chét ¢6 cong thirc (X-Cl)/(X-CF3) véi wu tién 1a ty 1¢ tir 2,5 dén

3,5 duong lugng mol va dic biét wu tién 1a ty 1€ 3 dwong luong mol.

Axit (2,5-dimetoxypyridin-4-yl)boronic (IV) dugc s dung véi ty 1€ tir 1,0

dén 1,5 duong lugng mol. T4t hon 12 né duoc sir dung voi ty 1€ tir 1,2 dén 1,4 duong
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lrong mol tinh trén hgp chét ¢ cong thire (X-Cl) va rt tot hon 13 né duoc st dung
v6i ty 18 1,2 duong lugng mol tinh trén hop chét ¢6 cong thirc (X-CI). Tét hon 1a né
duoc st dung véi ty 18 tir 1,05 dén 1,15 duong lugng mol tinh trén hop chét c6 cong
thire (X-CFs) va rat tot hon 12 n6 dugc st dung véi ty 1€ 1,07 duong lugng mol tinh
trén hop chat c6 cong thirc (X-CF3).

Péi véi dung moi, cac dung mdi hitu co co diém s6i cao khac nhau nhu cac
rugu hodc tetrahydrofuran co thé dugc st dung. Céac rugu dugc wu tién 1a 2-
propanol, 1-propanol, 1-butanol hodc rugu tert-amyl (2-metyl-2-butanol), duqc uu
tién 1a rugu tert-amyl (2-metyl-2-butanol). Dac biét dwge wu tién 1a viéc s dung
ruou tert-amyl (2-metyl-2-butanol) v6i ty 16 1:10 (khéi lugng/thé tich) tinh trén hop
chét c6 cong thirc (X-C1)/(X-CF3). Rugu tert-amyl (2-metyl-2-butanol) chimg minh
12 dac biét hitu dung vi no tao ra ty 1€ chuyén héa tuyét voi, dan dén thoi gian phan
mg ngan, va cho phép kha ning nhiét d6 phan tng cao va tach pha t6t ra khoi cac

pha nudce trong quy trinh xr ly.

Nhiét do phan tmg t6t hon 1a ndm trong khoang tir 55°C dén 100°C v6i wu
tién dic biét 1a nhiét dd nim trong khoang tir 63°C dén 67°C déi véi hop chét c6
cong thire (XV-C1) va tir 93°C dén 97°C dbi v6i hop chét c6 cong thirc (XV-CF3).

Pé tranh tao thanh cac san pham phy, cu thé 12 sy két hop thtr hai giita hop
chét c6 cong thirc (XV-C1)/(XV-CF3) v6i phan i khéc cua hop chét c6 cong thuc
(IV) thong qua clorua trong vong phenyl, chién luogc dinh luong duge st dung.

Viéc bd sung cham axit (2,5-dimetoxypyridin-4-yl)boronic (IV) vao h¢ théng
xtic tAc hoat tinh (hé théng xuc tac Pd vdi hop chit ¢6 cong thire (X-C1)/(X-CFs))
duoc chon dé dam bao tinh chon loc ddi véi viée két hop axit (2,5-dimetoxypyridin-
4-yl)boronic (IV) v6i bromua trong hop chét ¢ cong thirc (X-C1)/(X-CF3) qua viée
két hop th hai khong mong mubn véi san phdm két hop so cép, tirc 12 phan tng voi
clorua trong vong phenyl cua hgp chét c6 cong thirc (XV-C1)/(XV-CF;3). Viéc dinh
luong dung dich hgp chit ¢6 cong thirc (IV) va bazo trong nuéc dugc thuc hién
trong khoang thdi gian tir 0,5 dén 5 gid va tot hon la tir 1 dén 4 gio. Diac biét c6 loi
1 viée bd sung hdn hop cu thé néu trén trong 2 dén 3 gid, t6t hon 14 2,5 gio, dé diu

ché hop chét ¢6 cong thirc (XV-Cl) va trong 3 dén 4 gid, tot hon 1a 4 gio, dé diéu
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ché hop chit c6 cong thie (XV-CF3).

Hop chit c6 cong thie (XV-C1)/(XV-CFs) thu dugc duoc st dung tryc tiép
trong phan tng demetyl héa ma loai bé chon loc mot trong hai nhém metyl (nhém
metyl 14n cdn v&i nguyén tir nito) dé thu duoc pyridon 12 hop chét c6 cong thirc
(XVI-C1)/(XVI-CF3). Phan tmg demetyl hoa dugc thuc hién trong didu kién rat
thuan loi v6i lithi clorua va axit p-toluensulfonic khong d4t do. Phan tmg demetyl
hoéa duge thuc hién trong dung moi phan cyc va ¢ nhiét do soi cao nhu cac ruou
hoidc etylen glycol. Vi nhiét d6 phan tng > 75°C 1a cAn thiét, nén cac rugu cé sb
nguyén tir cacbon > 3 1a can thiét, vi du, 2-propanol, 1-propanol, 1-butanol hodc
ruou tert-amyl (2-metyl-2-butanol). Khoang nhiét 4o duoc uu tién dé demetyl héa la
nim trong khoang tir 75°C dén 120°C. Pic biét uu tién 1a viéc st dung 2-propanol &
nhiét d6 hdi luu dé phan tmg. Viéc lua chon dung mdi nay cho phép quy trinh xir ly
rét thuan tién. Vide bd sung don gian nuée & nhiét d6 hdi luu va lam ngudi dén cac
nhiét do thAp hon dén dén su két tia hop chit ¢6 cong thue (XVI-CI/(XVI-CF3) vé6i

chét luong va higu sut tuyét voi.

Céc bude téng hop dugc mo ta thé hién dudng tit quan trong trong quy trinh
tbng hop chung ddi véi cac hop cht trung gian tdng hop c6 thé so sénh dugce: hop
chét c6 cong thire (XI-C1)/(XI-CF3) va hgp chét c¢6 cong thirc (XVI-C))/(XVI-CF3).
Trong ca hai cong thirc, triazol dugc két hop véi nhan pyridon va dé hoan thién cu
trac thuc thé, viéc gén két benzamit 13 cAn thiét. Néi cach khac, ca hai chat trung
gian, hop chit c6 cong thie (XI-Cl)/(XI-CFs) va hop chéat c6 cong thire (XVI-
CI)/(XVI-CF3), chi 12 mot buéc tdng hop tao thanh ciu triic thém nita khéc voi chat
trung gian ma chira tit ca cac nguyén t6 cu trac cua hop chat c6 cong thirc (1)/(I1)
dich cudi cting. Trong khi quy trinh tong hop dugc md ta trong WO 2017/005725
yéu cau 6 budc véi hidu sult tong cong 1a 9,3%, quy trinh téng hop theo sang ché
chi can 3 budc véi hidu sudt tong cong 1a 47%.

b) Hop chit ¢6 cong thire (XI-CI)/(XI-CFs) thanh hop chit ¢6 cong thirc

(XIV-C)/(XIV-CF3) (dugc mo ta trong WO 2017/005725) so v6i hop chét c6

cong thire (XVI-C1)/(XVI-CF3) thanh hop chit c¢6 cong thirc (I)/(I) (theo

sang ché)
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Hop chit ¢ cong thuc (XI-Cl)/(XI-CF3) thanh hop chét c6 cong thiuc (XIV-
C1)/(XIV-CF3) (dugc md ta trong WO 2017/005725)

Trong WO 2017/005725, hop chét trung gian c6 cong thie (XI-Cl)/(XI-CF3)
duoc di theo trinh tu tuyén tinh dén phién ban triét quang ctia hop chét ¢ cong thirc
(XVI-CD/(XVI-CF3) dich. Do d6, tert.-butyl este cua hgp chit c6 cong thire (XI-
C1)/(XI-CF3) dugc chuyén héa trong bude thiy phén este c6 tinh axit thanh axit
carboxylic cia hgp chét ¢6 cong thirc (XII-C1)/(XII-CF3) st dung dung dich hydro
clorua 4M trong dioxan. Sau d6 hop chit c¢6 cong thire (XII-CI)/(XII-CF3) dugc ket
hop v6i 4-amino-2-flobenzamit (XIII) dé tao thanh hop chét c6 cong thire (XIV-
CI)/(XIV-CF3). Viéc khir bao vé ddi véi tert.-butyl este 1am bd sung budc khong
nang suat khic vao quy trinh phan tng, vi khong tao thanh céc lién két bd sung cua
hop chét cubi cing. Mét trong sd cac nhuoc didm 16n nhét cua toan bd quy trinh
tbng hop nay 13 & chd san phdm ban dau ciia quy trinh phan tmg dwgc mo ta trong
WO 2017/005725, hop chét c6 cong thire (XIV-CI)/(XIV-CF3), 1a hoan toan trigt
quang v co hoi dé thu duoc chét tinh khiét v& mat ddng phan ddi anh v6i quy trinh

tdng hop nay 14 rat han ché (xem tai liéu tham khdo néu trén).

Hop chat ¢6 cong thie (XVI-C1)/(XVI-CF3) thanh hop chat c¢6 cong thirc (I)/(IT)
(theo sang ché)

Theo séng ché, toan bo phan phia dong ctia hop chét c6 cong thire (I)/(I1) ma
12 hop chit c6 cong thirc (XIX) dugc didu ché rigng biét va dugc két hop véi hop
chét co cong thirc (XVI-C1)/(XVI-CF3) trong bude cudi ciing bude nay bd sung mirc
d6 hoi tu cao cho chién lugc téng hop. Pé thu dugc mirc do tinh khiét v& mit dong
phan dbi anh cao, budc cubi cling can tién hanh duéi dang phan Gng-SN> tinh khiét
v6i su ddo ngugc hoan toan cia tam lap thé dé tao thanh hop chét c6 cong thirc
(I)/(T0) tir chét ddng phan 13p thé R tinh khiét v& mat ddng phan doi anh 4-{[(2R)-2-
bromobutanoyl]amino }-2-flobenzamit (XIX).

Viée didu ché 4-{[(2R)-2-bromobutanoyl]amino}-2-flobenzamit (XIX) bat
dAu tir axit (2R)-2-aminobutanoic (XVII) ma dé dang chuyén hoa thanh axit (2R)-2-
bromobutanoic (XVIII) véi kali bromua va natri nitrit trong dung dich nugc axit

sulfuric (H. Rapoport, et al., J. Org. Chem., 1986, 51, 1713).
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Sau d6 axit (2R)-2-bromobutanoic (XVIII) tinh khiét vé m4t dong phan doi
anh dugc két hop véi 4-amino-2-flobenzamit (XIIT) dé tao thanh 4-{[(2R)-2-
bromobutanoyl]amino}-2-flobenzamit (XIX) ma di cung véi pyridon, 1a hop chét ¢6
cong thitc (XVI-C1)/(XVI-CFs), tién chét truc tiép dé didu ché hop chit c6 cong
thire (I)/(ID). Phan tng két hop tién hanh trong trudong hop axit carboxylic véi céac
carbodiimit, nhu EDC hodc DIC, hodc vé6i hé két hop TsP/pyridin duoc 4p dung &
day (J. R. Dunetz, et al., Org. Lett., 2011, 13, 5048) lam cac chét két hop, hodc
thong qua clorua axit carboxylic tiy ¥ v6i su c6 mit cua bazo, trong, vi du,
trietylamin. Quy trinh dugc phat trién dé két hop dwa vao TsP/pyridin lam hé chét
phan tng chimg minh dic biét hitu dung va cho phép sy tao thanh amit ma khong c6
su triét quang hoéa bat ky & tim khong d6i xtmg cua hop chét ¢ cong thie (XIX)
trong qua trinh phan g va xt ly. Trong quy trinh nay, uu tién la sir dung tr 1,1 dén
2,2 duong Iuwong mol cta T3P va tr 0,5 dén 3,5 duong luong mol cua pyridin trong
khi phan tng dugc thuc hién & nhiét do nam trong khoang tir 0°C dén 40°C. Uu tién
la st dung 1,2 dén 1,8 duong luong mol cua TsP, ddc biét vu tién 1a st dung 1,5
duong luong mol cta T3P. Uu tién 1a st dung 0,8 dén 2,5 dwong lugng mol cta
pyridin, dic biét wu tién 1a st dung 1,1 dwong luong mol ctia pyridin. Nhiét do phan
ung duogc uu tién la t 15°C dén 30°C, nhiét do phan tng duoc dic biét uvu tién 1a
22°C. Do tinh chét hoa tan ctia hop chét ¢6 cong thire (XIX), tetrahydrofuran dac

biét hitu dung lam dung moi.

Theo séng ché, quy trinh xir Iy dwgc phat trién cAn than dya trén su bd sung
nuGe va su gieo mam két tinh cho phép két tinh hop chét ¢ cong thire (XIX) tir hdn
hop xir 1y véi chét lugng va hiéu suét tuyét voi ma khong mét di tinh chon loc dong
phan dbi anh. Do dé, viéc tranh cac ion trai dau halogenua di vao tir c4c dung dich
rira, nhu dung dich nuéce natri clorua va dung dich nuéc amoni clorua, 12 can thiét.
Quy trinh xtt Iy dugc thuc hién nhu sau. Trong budce thir nhét, viéc bd sung nuéc
duoc thue hién, t6t hon 1a véi ty 18 tir 1:8 dén 1:12 (khdi lugng/thé tich) tinh trén
hop chét c6 cong thirc (XVII), tot nhét 13 véi ty 1¢ 1:10 (khdi lugng/thé tich). Sau
d6 hdn hop dwoc gieo mam két tinh bang hop chat c6 cong thie (XIX) va t6t hon 1a
nudc bd sung véi ty 16 1:4 dén 1:8 (khdi lugng/thé tich) tinh trén hop chét ¢6 cong
thire (XVIIT), t5t nhét 1a véi ty 16 1:6 (khdi lugng/thé tich), duge b sung vao do.
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Viéc loai bo tetrahydrofuran thong qua vigc c4t trong chan khong dan dén huyén
phit d& dang loc ma chita hop chit c6 cong thite (XIX) véi hiéu sudt cao va chét

luong tuyét voi.

Cubi cing 13, hop chét c¢6 cong thirc (XIX) va hop chét c6 cong thic (XVI-
C1)/(XVI-CF3) dugc két hop trong phén img N-alkyl hoa qua trung gian bazo. Thach
thirc clia vide bién dbi nay 12 viéc phat hién ra céc didu kién phan tmg ma dong thoi
81 vu vé mat chuyén héa (thoi gian va hiéu suét), tinh chon loc N/O-alkyl hoa va
tinh chon loc ddng phan dbi anh. Bazo cin c¢6 pKa > 13 trong nudc va t6t hon 1a
bazo hitu co khong ion. Cac bazo yéu hon din dén khong c6 su chuyén hoa hoic su
chuyén hoéa khong du, trong khi cac bazo ion manh hon ciing kém hon vé& mit
chuyén héa va tinh chon loc ddng phan dbi anh va tinh chon loc N/O-alkyl hoa. Cac
két qua tdt nhét thu duge véi cac bazo hitu co khong ion manh nhu cac bazo amidin,
guanidin hodc phosphazen. Cac bazo hitu co khong ion dugc uu tién la 1,8-
diazabixyclo[5.4.0Jundec-7-en, N,N,N,N-tetrametylguanidin va 2-fers-butylimino-2-
dietylamino-1,3-dimetylperhydro-1,3,2-diazaphosphorin. Dgc biét duoc wu tién la
bazo N,N,N,N-tetrametylguanidin vi n6 khong d4t va 1am trung gian cho phan tng
voi ty 1€ chuyén héa tét, cling nhu tinh chon loc ddi anh va tinh chon loc N/O-alkyl
hoa tét. Hon nita, N, N, N, N-tetrametylguanidin c6 thé hoa lan véi nudc, diéu nay cho
phép loai bo d& dang trong qua trinh xu ly nude. Bazo duge sir dung voi ty 1€ tir 0,8
dén 5 duong lugng mol tinh trén hop chét c¢6 cong thic (XVI-C)/(XVI-CF3), véi uu
tién la ty 1€ tur 1,1 dén 3 duong lugng mol. Dic biét duge wu tién la khoang tir 1,2

dén 1,6 duong lugng mol tinh trén hop chat ¢6 cong thire (XVI-C)/(XVI-CF3).

D4i voi dung méi, nhidu dung moi hitu co tinh khiét hodc dudi dang hdon hop
¢6 thé duoc str dung véi mot hodc nhiéu vu diém, vi dy, vé tinh chon loc N/O-alkyl
héa hodc tinh chon loc ddng phan d6i anh hodc hiéu suét hoic thdi gian chuyén héa.
Céc ruou tao ra tinh chon loc N/O-alkyl hoa rat tot. Két qua tdt hon thu dugc véi
tert-butanol, 1-butanol hodc 2-propanol. Tuy nhién, cac dung moi nay lai khong thoéa
mén xét v& mit do hoa tan va su chuyén héa. Khong c6 phan tng nao hoan thanh
trong 50 gid. Thoi gian phan ung la trén 50 gio va trong nhiéu trudng hop khong
tién dén sy hoan thanh phan mg hoan toan. Mt khac, cac dung mdi khong proton

phéan cuc nhu tetrahydrofuran, N,N-dimetylformamit, dioxan hodc axeton dan dén
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su chuyén héa hoan toan trong thoi gian dudi 3 gio, nhung lai c6 tinh chon loc kém
d6i v6i su N-alkyl wu tién so véi sy O-alkyl héa khong mong mudn. Két qua 13, hdn
hop ctia cac dung mdi dugc sir dung dé két hop su chuyén héa tdt dugce thdy & cac
dung moi khong proton phéan cuc hon véi tinh chon loc chét ddng phan dbi anh va
tinh chon loc N/O-alkyl hoa cao dugc thiy & cac ruou. Mic du nhiéu hén hop cua
cac dung mdi néu trén dugc sir dung, nhung uu tién la két hop axeton va 1-butanol
hoiic axeton va 2-propanol. Pic biét uu tién 12 hdn hgp cua axeton va 2-propanol.
Hén hop nay duge st dung véi ty 1¢ axeton/2-propanol tir 1:2 dén 1:9, véi dic biét

uu tién 12 ty 1& axeton/2-propanol tir 1:3 dén 1:5.

Nhiét do cuia phan ung la nam trong khoang tir 0°C dén 60°C dé thu dugc su
chuyén héa hop 1y. Tuy nhién, & diém cao hon cua khoang nhiét d6 nay, tinh chon
loc chét ddng phan ddi anh thu dugc néi chung 1a khong thoa méan. Cac phdn ung &
cc diém thép hon ciia khoang nhiét do da néu doi héi thdi gian chuyén hoa dai hon
didu nay lai 12 bét loi ddi vdi tinh chon lgc chét ddng phan ddi anh thu duge. Do do,
khoang nhiét d6 wu tién dugc xac dinh la tir 15°C dén 25°C, vé6i khoang nhiét do

dugc dic biét vu tién 14 tir 18°C dén 23°C.

Tém lai, hdn hop ctia dung mdi proton (tc la rugu) va dung moi khong
proton phén cuc ¢ nhiét do vira phai (tir 15°C dén 25°C) 1a duogc wu tién dé thu duoc
su chuyén hoéa chung tdt va do chon loc chit ddng phan ddi anh va do chon loc N/O-
alkyl hoa tét. Cac két qua tot nhét thu duoc véi cac hdn hop axeton va rugu voi ty 18
1:4 & nhiét d phan tng 20°C. Hop chét c6 cong thire (I)/(II) thu duge dudi dang vo
dinh hinh véi gia tri ee cao tu 85%ee dén 93%ee sau khi loc va bay hoi dung méi.
Hon nita, phan tmg N-alkyl héa dugc uvu tién so v6i phan tmg O-alkyl héa khong
mong mudn thu dugc véi ty 1€ gitta phan tng N-alkyl héa va phan tmg O-alkyl hoa
129:1 dén 10:1.

¢) Hop chét c6 cong thirc (XIV-CI)/(XIV-CF3) thanh hop chat ¢6 cong thirc
(/1) thong qua viéc tach khong d6i xtng (dwgc mod ta trong WO
2017/005725) so v6i viée 1am giau chat dong phan d6i anh mong mudn cta

hop chét ¢6 cong thire (I)/(IT) (theo sang ché)
Hop chit c6 cong thirc (XIV-CI)/(XIV-CFs) thanh hop chat ¢6 cong thire (I)/(ID)
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thong qua viéc tach khong d6i xtmg (duoc md ta trong WO 2017/005725)

Viéc diéu ché hop chit c6 cong thiae (I)/(II) dugc md ta trong WO
2017/005725 dua vao viée tach hai chat dong phén d6i anh cta hop chét triét quang
c6 cong thic (XIV-C1)/(XIV-CF3) qua phuong phap sic ky long sidu t6i han
(supercritical fluid chromatography: SFC) khong d6i xtmg. Phuong phap niy thé
hién 12 quy trinh rat d4t do va ton thoi gian ma khdng phu hop dé san xuét hop chét
c6 cong thire (I)/(ID) trén quy md 16n. Diéu nay 1a dic biét ding, vi cong suét cua
thiét bi SFC phong thi nghiém chuén di 14 rat thdp (3-4 g eutomer/ngay/may). Nhu
néu & phan trén, mot ntra s6 vt liéu dugc san xuat 1a chét dong phan d6i anh khong
mong mudn va khong thé str dung ngay ma can phai dit trong diéu kién triét quang

hoéa va tach bang SFC lan nita.

Lam gidu chit déng phan ddi anh mong mudn ctia hop chét ¢ cong thire (I)/(IT)
(theo séang ché)

Nguoc lai, quy trinh dugc md ta trong sang ché thé hién cach dé dang va c6
thé mé rong dé dat dwoc sy 1am gidu chat ddng phan di anh mong mudn véi gid tri
ee >99%ee. Hop chit ¢6 cong thirc ()/(IL) tinh khiét vé& mat ddng phan déi anh 1a &
daﬁg trang thai rdn v6 dinh hinh, trong khi vat liéu triét quang ctia hop chét c6 cong
thire (D)/(I1) (& day gidng nhu hop chit ¢6 cong thirc (XIV-CI/(XIV-CF3)) 12 tinh
th8 v&i do hoa tan thip hon rat nhiéu trong dung méi hitu co. Dung mdi hitu co la
etyl axetat, diclometan, metanol, 2-propanol, axeton va cac hdn hop cua chiing, rét
tdt hon néu dung moi 13 etyl axetat. Dya vao nguyén tic vé do hoa tan khic nhau
ctia hop chat c6 cong thire (I)/(IT) tinh khiét v& mat ddng phan d6i anh mong mubn
va vét liéu tri€t quang cua hop chét ¢6 cong thire (I)/(II), san pham c6 gia tri ee tir
85%ee dén 93%ee (nhu néu trén) dugc hoa tan trong lugng xac dinh cla etyl axetat
duoc gia nhiét dén nhiét d6 hdi luu va khudy. Uu tién 12 ty 1¢ giita hop chat ¢6 cong
thire (I)/(IT) va etyl axetat 1a tir 1:1 dén 1:10 (khdi lugng/khdi lugng), ddc biét uu
tién 13 ty 1& gifta hop chét c6 cong thirc (I)/(IT) va etyl axetat la tir 1:2 dén 1:5 (khoi
lwong/khdi lugng). Hop chit ¢6 cong thie (1)/(I1) triét quang dang tinh thé kém hoa
tan hon tao thanh huyén phu, trong khi d6 vat liéu v6 dinh hinh tinh khiét vé mat

ddng phan dbi anh mong mudn cta hop chét ¢6 cong thic (I)/(IT) duge hoa tan trong
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dung mdi hitu co. Viéc loc néng tach chét triét quang dang tinh thé ra khoi chat
ddng phan déi anh don da dugc 1am giau chit ddng phan dbi anh. Thong qua chat
triét quang, chat ddng phan ddi anh khong mong mubn con lai dugce loai ra khoi san
pham va thu dugc gid tri ee >99%ee. Diéu nay c6 nghia 1a hop chét c6 cong thic
(D)/(ID) tinh khiét v& mat ddng phan dbi anh (gia tri ee >99%ee) thu duoc bang céch
gia nhiét hop chat c6 cong thire (I)/(IT) v6i gia tri ee tir 85%ee dén 93%ee dén nhiét
d6 hdi luu trong dung mdi hitu co, t6t hon 12 etyl axetat, va sau d6 loc. Viéc bay hoi
dung mdi khoi dich loc thu duoc hop chit c6 cong thirc (I)/(1I) tinh khiét v& mat
ddng phan dbi anh (gid tri ee>99%ee), hop chét nay duoc tinh ché thém bing
phuong phap séc ky cot pha thuong dé tach ra khoi céc tap chat hoa hoc khéc. Céc

tap chét hoa hoc khéc 1a cac san pham phu dugc tao ra trong qué trinh phan ting.

Theo quy trinh khéc, viéc tinh ché san pham tho ctia hop chét ¢6 cong thic
(D/(IT) dat duge bing cach két tinh hop chét c6 cong thire (D)/(IT) dugc lam giau vé
mat déng phan d6i anh dudi dang solvat. Dung méi twong tng d6i vai solvat 12 etyl
axetat, isopropyl axetat, tetrahydrofuran hodc axeton, tdt hon 13 axeton dugc st
dung. Dudi dang solvat, cac pha tinh thé cia hop cht c6 cong thirc (I)/(IT) duge lam
giau vé mat dong phan dbi anh va cu thé 12 hop chét ¢ cong thire (IT) dugc lam giau
vé mit dong phan dbi anh c6 thé thu dwgc cho phép thanh loc hiéu qua cac san
pham phu hitu co van c6 trong san phdm thd ciia hop chét ¢6 cong thie (I)/(IT). Do
d6, wu diém cua céc solvat 1a budc tinh ché ¢6 thé dugc thuc hién thong qua viéc két

tinh céc solvat.

Céc tinh thé dugc tao thanh dudi dang céc solvat, ma dac biét la cac hop chét
c6 cong thuc (Ila), (ITb) va (Ilc), hoa tan trong cac dung mdi hiru co t6t hon so véi
cac tinh thé triét quang ctia hop chét c¢6 cong thirc (II) nhu vay. Do do, cac tinh thé
dugc tao thanh duéi dang céc solvat dugc hoa tan trong dung mdi hitu co nhu
etanol, sau d6 bing cach loc cac tinh thé triét quang con lai cta hop chét c6 cong
thirc (IT) d4n dén dung dich chira hop chét c6 cong thirc (IT) v6i sy 1am giau ee. Hop
chét c6 cong thitc (IT) voi gia tri ee>99%ee dugc tach bang cach dinh lugng tur tur
dung dich vao nuéce lanhv va loc sau d6. Do dé uu diém ctia céc solvat 13 viéc thanh
loc cac san phidm phu ddi véi hop chét ¢6 cong thic (IT) c6 thé dugc thuc hién thong

qua cac solvat va viéc nay co thé duoc két hop v6i viée 1am giau ee tiép theo thong
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qua viéc loai bo raxemat tinh thé.

Hop chit dugc 1am gidu vé mat ddng phéan d6i anh c6 nghia 1a hop chét c6
gié tri ee tot hon 12 ndm trong khodng tr 85%ee dén 93%ee, nhung do tinh khiét vé
mit ddng phan dbi anh ciing c6 thé nho hon gia tri ee 1a 85%ee hodc 16n hon gié tri

ee 12 93%ee dbi voi budc tinh ché nay.

N6i chung, phuong phap tong hop méi duge md té trong sang ché 14 hidu qua
hon, t8i wu vé& mat kinh t& va thoi gian hon dé san xuét hang kilogram hop chét c6
cong thire (I)/(ID). Quy trinh tuyén tinh dai nhit 1a bon budc tong hop va hiéu suat
chung cua tong cong sdu bude 1a tir 20% dén 25%. Hon nita, viéc tong hop theo
sang ché doi hoi it budc dua vao va loai bd cdc nhdm bao vé hon, cac budc nay

khéng truc tiép gop phan xay dung hop chét c¢6 cong thire (I)/(1D).

Sang ché con bao gdm quy trinh didu ché 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-
1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl } butanoylJamino} -2~
flobenzamit (I) hodc 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl} -amino)-2-flobenzamit  (II),
dac trung trong d6 lan lugt 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-
methoxypyridin-2(1H)-on (XVI-Cl) hodc 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxypyridin-2(1H)-on (XVI-CF3) dugc phan ung véi 4-
{[(2R)-2-bromobutanoyl]amino}-2-flobenzamit (XIX) v&i su c6 mit cua bazo trong

dung moi va hop chét c6 cong thirc (I) hodc (II) dugc tach sau do.

Sang ché con bao gdbm quy trinh dé didu ché 4-{[(2R)-2-
bromobutanoyl]amino}2-flobenzamit (XIX) bang phan tmg gilta axit (2R)-2-
bromobutanoic (XVIII) v4i 4-amino-2-flobenzamit (XIII).

Sang ché con bao gbém quy trinh didu ché 4-{5-clo-2-[4-(triflometyl)-1H-
1,2,3-triazol-1-yl]phenyl}-5-metoxypyridin-2(1H)-on (XVI-CF3) bang phan tmg
gitta 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl}-2,5-dimetoxypyridin

(XV-CF3) voi lithi clorua va axit p-toluensulfonic trong dung moi.

Sang ché con bao gdm quy trinh didu ché 4-{5-clo-2-[4-(triflometyl)-1H-
1,2,3-triazol-1-yl]phenyl}-2,5-dimetoxypyridin (XV-CF3) bang phan mg gitta axit

(2,5-dimetoxypyridin-4-yl)boronic (Iv) voi 1-(2-bromo-4-clophenyl)-4-
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(triflometyl)-1H-1,2,3-triazol (X-CFs) v6i sy ¢6 mat cia h¢ xuc tac Pd véi bazo

trong dung moi.

Sang ché con bao gdm quy trinh diéu ché 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-
1-yl)phenyl]-5-metoxypyridin-2(1H)-on (XVI-CI) bang phan tng gitta 4-[5-clo-2-
(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-dimetoxy-pyridin (XV-CI) vé6i lithi clorua

va axit p-toluensulfonic trong dung moi.

Sang ché con bao gdm quy trinh didu ché 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-
1-yl)phenyl]-2,5-dimetoxy-pyridin  (XV-CI) bing phan Ung gilta axit (2,5-
dimetoxypyridin-4-yl)boronic (IV) v6i 1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-

triazol (X-C1) véi su c6 mat ciia hé xuc tac Pd véi bazo trong dung moi.

Sang ché con bao gdm quy trinh didu ché 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-
1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl } butanoyl]Jamino } -2-

flobenzamit (I), dac trung trong do

i.)  trong budc thir nhét, axit (2,5-dimetoxypyridin-4-yl)boronic (IV) dugc phan
mg v6i 1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol (X-Cl) voi sy ¢6 mét
cta hé xuc tac Pd véi bazo trong dung mdi dé tao thanh 4-[5-clo-2-(4-clo-
1H-1,2,3-triazol-1-yl)phenyl]-2,5-dimetoxy-pyridin (XV-Cl),

ii.) trong budc tht hai, 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-
dimetoxy-pyridin (XV-Cl) dugc phan tng véi lithi clorua va axit p-
toluensulfonic trong dung moi dé tao thanh 4-[5-clo-2-(4-clo-1H-1,2,3-
triazol-1-yl)phenyl]-5-methoxypyridin-2(1H)-on (XVI-CI),

iii) trong buéc tht ba, 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-
metoxypyridin-2(1H)-on (XVI-Cl) duoc phan tng v6i 4-{[(2ZR)-2-
bromobutanoyl]amino}-2-flobenzamit (XIX) v&i sy c¢6 mét cua bazo trong
dung moi va sau d6 hop chat c6 cong thire (I) duoc tach ra.

Séng ché con bao gdbm quy trinh didu ché 4-({(2S)-2-[4-{5-clo-2-[4-
(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-2-oxopyridin-1(2H)-
yl]butanoyl}-amino)-2-flobenzamit (II), déc trung trong do

i.) trong budc thu nhét, axit (2,5-dimetoxypyridin-4-yl)boronic (IV) dugc phan
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tmg v6i 1-(2-bromo-4-clophenyl)-4-(triflometyl)-1H-1,2,3-triazol (X-CF3)
v6i su ¢6 mit cia hé xuc tac Pd v6i bazo trong dung moi dé tao thanh 4-{5-
clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-2,5-dimetoxypyridin
(XV-CF»),

ii.) trong budc thit hai, 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-ylJphenyl}-
2,5-dimetoxypyridin (XV-CF3) dugc phan ting v6i lithi clorua va axit p-
toluensulfonic trong dung moi dé tao thanh 4-{5-clo-2-[4-(triflometyl)-1H-
1,2,3-triazol-1-yl]phenyl}-5-metoxypyridin-2(1H)-on (XVI-CF3),

iii.) trong budc thir ba, 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-
5-metoxypyridin-2(1H)-on (XVI-CFs) dugc phan tng v6i 4-{[(ZR)-2-
bromobutanoyl]amino}-2-flobenzamit (XIX) v6i sy ¢ mat cia bazo trong
dung mdi va hogp chét c6 cong thire (IT) sau d6 dugc tach ra.

Sang ché con bao gdm quy trinh diéu ché 4-({(2S)-2-[4-{5-clo-2-[4-
(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-2-oxopyridin-1(2H)-
yl]butanoyl}-amino)-2-flobenzamit (II), dac trung trong d6 bude tach tiép theo dugc
thuc hién thong qua 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-ylJbutanoyl} -amino)-2-flobenzamit

axeton (Ilc).

Quy trinh t6ng hop theo séng ché:

Hop chét c6 cong thirc (XVII) dugce chuyén héa thanh hgp chét ¢6 cong thirc
(XVIII).

Hop chét c6 cong thirc (XVIII) duge phan Gng véi hop chét ¢6 cong thirc
(XIII) @& tao thanh hop chét ¢6 cong thirc (XIX).

Hop chét c¢6 cong thirc (IIT) duge chuyén héa thanh hop chét c6 cong thirc
V).

Hop chét c6 cong thire (IV) duge phan tmg v6i hop chét ¢ cdng thirc (X-CI)
dé tao thanh hop chat c6 cong thire (XV-CI).

Hop chét c6 cong thitc (IV) duge phan tng vé6i hop chét c¢6 cong thire (X-
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CF5) dé tao thanh hop chét c6 cong thirc (XV-CF3).

Hop chét c6 cong thirc (XV-Cl) duge chuyén hoéa thanh hop chat c6 cong
thire (XVI-CI).

Hop chét ¢6 cong thitc (XV-CF3) dugc chuyén héa thanh hop chat ¢6 cong
thirc (XVI-CF3).

Hop chat ¢6 cong thirc (XVI-CI) duge phan tmg v6i hop chat c¢6 cong thire
(XIX) dé tao thanh hop chét c6 cong thirc (I).

Hop chét c6 cong thirc (XVI-CF3) duoc phan (mg v6i hop chét ¢ cong thirc
(XIX) dé tao thanh hop chét c¢6 cong thirc (II).

Sang ché con bao gdm 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-

dimetoxy-pyridin cé cong thirc

(XV-CI).

Sang ché con bao gdm 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-2,5-dimetoxy-pyridin c¢6 cong thirc

(XV-CF).

Sang ché con bao gdm 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-
methoxypyridin-2(1H)-on c6 cong thirc
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(XVI-C).

Sang ché con bao gdm 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-pyridin-2(1H)-on ¢6 cong thirc

(XVI-CF3).

Sang ché con bao gbém 4-{[(2R)-2-bromobutanoyl]amino}-2-flobenzamit c6

cong thuc

H5C

N
H H
; N F
Br/\n/
0 NH,
(0]

Sang ché con bao gdm 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl} -amino)-2-

(XIX).

flobenzamit isopropyl axetat c6 cong thirc

O Xisopropyl axetat

NH,

(ITa).
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Sang ché con bao gom 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl|butanoyl} -amino)-2-

flobenzamit tetrahydrofuran cé cong thirc

X tetrahydrofuran

(IIb).

Séang ché con bao gom 4-({(29)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl ]butanoyl } -amino)-2-

flobenzamit axeton c6 cong thirc

Xaxeton
NH,

(ITc).
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Vi du thwe hién sang ché

Céc chit viét tét:

Pd(amphos)>Clx

wt%
area%
% of th.
COIT.
uncorr.
min

h

mg

ESI
GC
HPLC

Bis[(dixyclohexyl)(4-dimetylaminophenyl)phosphin]paladi(II)-

clorua

phan tram theo khéi lugng

phan trim theo dién tich

phan tram theo 1y thuyét

da hiéu chinh

chua hiéu chinh

phut

gio

miligam

gam

kilogram

lit

mililit

ion héa phun dién tir (electron spray ionisation)
sdc ky khi (gas chromatography)

sdc ky 1éng hiéu ning (ap suét) cao (high pressure

(performance) liquid chromatography)

SFC
Br

S

d

sdc ky 1ong siéu t6i han (supercritical fluid chromatography)
rong

vach don

vach doi

vach ba

vach bay

vach nam

phan triéu

da vach

hertz

ndng do mol
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EDC 1-etyl-3-(3-dimetylaminopropyl)carbodiimit

DIC N,N'-diisopropylcarbodiimit

TsP propylphosphonic anhydrit

THF tetrahydrofuran

(m/m) khéi lugng/khoi luong (mass/mass)

(m/v) khéi lugng/thé tich (mass/volume)

XRPD » Nhiéu xa bot tia X (X-Ray Powder Diffraction)

DSC Phan tich nhiét lugng quét vi sai (Differential scanning
calorimetry)

Thuat nglt “hop chét c6 cong thirc (XVI-C1)/(XVI-CF3)” ¢6 nghia 1a hop chét
¢6 cong thirc (XVI-CI) hodc hop chét c6 cong thirc (XVI-CF3) duge st dung theo
quy trinh téng hop thanh hop chit ¢6 cong thic (I) ma chita phan tir thé clo hodc
hop chét c6 cong thic (II) ma chira phin tir thé triflometyl. Pinh nghia tuong tu
ciing 4p dung cho cac thuét ngit khac ma c6 nghia d6i v6i hop chét c6 cong thire (X-
C1)/(X-CF3) va (XI-Cl)/(XI-CF3) va (XII-Cl)/(XII-CF3) va (XIV-C)/(XIV-CF3) va
(XV-C1)/(XV-CF3) va (XVI-C1)/(XVI-CF3) va (I)/(I) cling nhu d6i v6i cac tén hoa
hoc cua cac hop chét duoc sir dung.

Néu thuat ngir “hop chit ¢6 cong thic (....)” duogc sur dung thi thuat ngit nay
c6 thé thay thé béng tén IUPAC cua hop chét ¢6 cong thirc (....). Tén TUPAC cla

céc hop chat dugc néu trén day.

Vit liéu triét quang ctia hop chét c6 cong thirc (I)/(I1) & day 1a gidng nhu hop
chét ¢6 cong thirc (XIV-C1)/(XIV-CF3).

Trong ngft canh cla sang ché, thuat ngit "tinh khiét v& mat dong phan ddi
anh" duoc hidu c6 nghia 13 hop chit cin quan tAm vé mat cAu hinh tuyét d6i cta tam
khong d6i xtng c6 mit véi lugng du chét ddng phan ddi anh cao hon 95%, t6t hon
cao hon 97%. Lugng du chit ddng phan déi anh, ee, duge tinh todn ¢ day bang cach
danh gia sic dd phan tich HPLC tuong ung trén pha khong d6i ximg st dung cong

thirc duéi day:
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ee = [E* (% dién tich) - E® (% dién tich)] x 100% / [E* (% dién tich) + EB (% dién
tich)]

(EA: chét ddng phan dbi anh chinh, EB: chit ddng phan dbi anh phu)
Vi du thir nghiém
Tong hop axit (2,5-dimetoxypyridin-4-yl)boronic (IV)

66,9 g (661,1 mmol) N,N-diisopropylamin dugc hoa tan trong 380 g THF va
dugc lam lanh dén nhiét do -60°C. 395,2 mL (632,4 mmol) n-butyllithi (1,6 M trong
hexan) dugc bd sung trong 45 phut trong khi gitt nhiét d6 dudi -50°C. Hén hop
dugc khudy & -60°C thém 15 pht. Sau d6 80 g (574,9 mmol) 2,5-dimetoxypyridin
duogc bd sung vao trong 45 phit trong khi gilt nhiét do nam trong khoang tr -50°C
dén -60°C. Sau khi hoan thanh viéc bd sung, phéu bd sung dugc rira bang 10 mL
THF. Hdn hop phan tmg dugc khudy & -60°C trong 2 gid, trude khi 118,9 g (632,4
mmol) triisopropyl borat dugc bd sung trong 30 phut. Phéu bd sung lai dugc rta
bang 10 mL THF. Hon hgp phéan Gng dugc lam 4m dén 20°C va khudy trong 30
phut.

Sau d6 hdn hop axit axetic (106 g) va nude (602 g) duoc bd sung trong 15
phut va hon hop dugce khudy trong 30 phut nita. Sau d6 cac dung méi hitu co (650 g)
duoc bay hoi trong chén khong (300 mbar) & nhi¢t do t6i da 70°C va huyén phu thu
duge dugc lam mét dén 20°C va loc. Banh san phém duogc rira bang nuéce lanh, (ba
14n 100 mL) va 1am khd & 40°C trong khoang 16 gi trong diéu kién ép suét giam
trong ti siy. Hiéu sut: 78,6 g (75% theo ly thuyét).

MS (ESI+): m/z = 184,1 [M+H]";

'H-NMR (400MHz, DMSO-ds): & [ppm] = 8,15 (br s, 2H), 7,80 (s, 1H), 6,76
(s, 1H), 3,78 (d, 6H).
Téng hop  4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-dimetoxy-pyridin
(XV-CI)

5g (17,1 mmol) 1-(2-bromo-4-clophenyl)-4-clo-1H-1,2,3-triazol (X-Cl) va

121 mg (0,17 mmol) Pd(amphos)2Cl, dugc tao huyén phu trong 40,3 g ruou fert-

amyl. Hon hop phan mg dugc gia nhiét dén 65°C va hdn hop gom 5,4 g (51,2
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mmol) natri cacbonat va 3,8 g (20,5 mmol) axit (2,5-dimetoxypyridin-4-yl)boronic
(IV) trong nude (35 mL) duoc bb sung trong 1 gidr. Hon hop phéan tmg duoc khuay &
65°C trong 5 gio nita cho dén khi thay da tiéu thu hoan toan triazol (X-Cl). Sau d6
0,8 g (5,1 mmol) N-axetyl-xystein dugc bd sung vao va khudy trong 30 phut nita,
trude khi 8 mL nuéc khac duoc bd sung. Hon hop duge 1am lanh dén 8°C trong 40
phut va huyén phti thu duge dugc loc. Banh loc dugce rira bang etanol lanh (hai lan 4
mL) va nu6e (hai 1an 5 mL), trude khi n6 duoc lam kho ¢ 50°C trong khoang 15 gio

trong diéu kién 4p suit giam trong ti sdy. Hiéu suét: 4,46 g (74% theo ly thuyét).
MS (ESI+): m/z = 351,0 [M+H]";

'H-NMR (400MHz, DMSO-de): 8 [ppm] = 8,56 (s, 1H), 7,68 - 7,79 (m, 4H),
6,79 (s, 1H), 3,76 - 3,85 (s, 3H), 3,44 (s, 3H).

Téng hop 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl}-2,5-dimetoxy-
pyridin (XV-CF3)

5g (153 mmol) 1-(2-bromo-4-clophenyl)-4-(triflometyl)-1H-1,2,3-triazol
(X-CF3) va 108 mg (0,15 mmol) Pd(amphos)>Cl, dugc tao huyén phu trong 40,3 g
rugu tert-amyl. Hon hop phéan img dugc gia nhiét dén 85°C va hdn hop gdm 4,8 g
(45,9 mmol) natri cacbonat va 3,6 g (19,9 mmol) axit (2,5-dimetoxypyridin-4-
yhboronic (IV) trong nuée (35 mL) duogc bd sung trong 3 gid. Hon hgp phéan tng
dugce khudy o 85°C trong 1 gid nita cho dén khi thay da tiéu thu hoan toan triazol
(X-CF3). Sau d6 0,8 g (5,1 mmol) N-axetyl-xystein duoc bd sung vio va khuay
trong 30 phtt nita, trude khi 40 mL rugu tert-amyl dugc chung cat ra khoi d6 va 20
mL etanol dugc bd sung vao d6. Hon hop dugce lam lanh dén 2°C trong 120 phut va
khqu trong 1 gio nita. Sau do huyén phu thu duge duge loc. Banh loc dugc rira
béng etanol lanh (ba 14n 3 mL) va nudc (hai 1an 5 mL), truée khi né duge lam kho &
50°C trong khoang 15 gi¢ trong diéu kién 4p suét giam trong t0 sdy. Hiéu sut:
3,62 g (62% theo ly thuyét).

MS (ESI+): m/z = 385,1 [M+H]";

IH-NMR (400MHz, DMSO-de): 8 [ppm] = 9,14 (s, 1H), 7,82 (s, 2H), 7,73 (s,
2H), 6,84 (s, 1H), 3,81 (s, 3H), 3,38 (s, 3H).
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Téng hop 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxypyridin-2(1H)-
on (XVI-Cl)

90g (25,6 mmol)  4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-
dimetoxypyridin (XV-Cl), 5,4 g (128,1 mmol) lithi clorua va 1,8 g (46,4 mmol) axit
p-toluen sulfonic dugc hoa tan trong 60 ml 2-propanol va khudy & nhiét d6 hdi luu
trong khoang 16 gio cho dén khi tidu thy hoan toan nguyén liéu ban dAu. Sau d6 120
mL nuéc duge bd sung trong 60 phit va hon hop dugc 1am lanh dén 10°C trong 60
phit nita. Huyén phu duge loc va banh loc duge rira bang nuéc (ba 1an 20 mL). Sau
do6 né dugce lam kho ¢ 50°C trong khoang 15 gid trong didu kién 4p suét giam trong

ti siy. Hiéu sut: 7,46 g (86% theo ly thuyét).
MS (ESI+): m/z = 337,0 [M+H];

'H-NMR (500MHz, DMSO-de): & [ppm] = 11,24 (br s, 1H), 8,62 (s, 1H),
7,66 - 7,78 (m, 3H), 6,99 (s, 1H), 6,36 (s, 1H), 3,29 (s, 3H).

Téng hop  4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-5-metoxy-
pyridin-2(1H)-on (XVI-CF3)

7,0 g (18,2 mmol) 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl}-
2,5-dimetoxypyridin (XV-CF3), 3,9 g (91,0 mmol) lithi clorua va 6,3 g (32,9 mmol)
axit p-toluen sulfonic dugc hoa tan trong 60 ml 2-propanol va khudy & nhiét do hoi
luu trong khoang 16 gid cho dén khi tiéu thy hoan toan nguyén liéu ban dau. Sau d6
120 mL nudc duoc bd sung trong 60 phit va hdn hop duge 1am lanh dén 10°C trong
60 phut nfra. Huyén phu dugc loc va banh loc dugce ria bang nude (ba 1an 20 mL).
Sau d6 n6 dugc lam khé & 50°C trong khoang 15 gid trong diéu kién ap suat giam

trong ti sdy. Hidu suat: 6,58 g (97% theo ly thuyét).

MS (ESI+): m/z=371,0 [M+H]";

"H-NMR (400MHz, DMSO-ds): & [ppm] = 11,21 (br s, 1H), 9,18 (s, 1H),
7,81 (s, 2H), 7,72 (s, 1H), 6,95 (s, 1H), 6,41 (s, 1H), 3,23 (s, 3H).
Téng hop axit (2R)-2-bromobutanoic (XVIII)

Trong binh dwoc khudy, 150 g (1454,6 mmol) axit (2R)-2-aminobutanoic

(XVII) va 605,8 g (5091,1 mmol) kali bromua duoc hoa tan trong 809 g dung dich
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axit sulfuric 2,5M. Hon hop duoc 1am lanh dén -10°C va dung dich nuéc gdm 150,4
g (2181,9 mmol) natri nitrit trong 150 mL nu6c dugc bd sung trong 30 phut. Sau d6
hdn hop phan tng duge khudy & 0°C trong 18 gid.

Sau khi 1am 4m nhiét do phan ung dén 20°C hdn hop phan tmg duoc chiét
bang etyl axetat (ba 1an 500 mL) va 16p hitu co dugc ¢b trong chan khong dé thu
duogc hop chét néu & d& muc nay. Hiéu sut: 193,9 g (80% theo ly thuyét).

MS (ESI+): m/z = 166,0 [M+H]";

'H-NMR (500MHz, DMSO-de): & [ppm] = 4,28 (dd, 1H), 1,98 - 2,07 (m,
1H), 1,83 - 1,94 (m, 1H), 0,97 (t, 3H).

Tong hop 4-{[(2R)-2-bromobutanoyl]amino } -2-flobenzamit (XIX)

5,0 g (32,4 mmol) 4-amino-2-flobenzamit (XIII) duoc tao huyén phu trong
THF (50 mL) va lam lanh dén 0°C. Sau d6 5,9 g (35,6 mmol) axit (2R)-2-
bromobutanoic (XVIII) va 2,8 g (35,6 mmol) pyridin dugc bd sung vao, trude khi
31,0 g (48,6 mmol) dung dich T3P 50% trong etyl axetat dugc bd sung vao trong 20
phat. H3n hop dugc khudy trong 10 phut va sau d6 dé 4m dén 22°C. Hon hop dugc
khudy thém 3 gio nita cho dén khi tiéu thy hoan toan cic nguyén liéu ban dau. Sau
d6 60 g nudc duge bd sung trong 45 phut va gieo mam tinh thé vao dé. Viéc dinh
luong dugc dung lai trong 30 phut va sau d6 40 g nudc nira dugc bb sung trong 15
phut. Hon hop duge chung cit dé loai bo dung mdi cho dén khi dat dén nhiét @6 bén
trong 13 40°C & d6 chan khong 300 mbar. Sau dé né dugc lam ngudi dén nhiét do
trong phong va loc. Banh loc duoc rira bang nuéce lanh (10 mL) va 1am kho & 50°C
trong khoang 16 gid trong diéu kién ap sut giam trong tu sdy. Hiéu suét: 8,4 g (85%
theo 1y thuyét).

MS (ESI+): m/z = 303,0 [M+H]" ;
'H-NMR (400MHz, DMSO-ds): 8 [ppm] = 10,70 (s, 1H), 7,70 (t, 1H), 7,62 -

7,67 (m, 1H), 7,55 (s, 1H), 7,52 (br s, 1H), 7,35 (dd, 1H), 4,46 (t, 1H), 2,10 (spt,
1H), 1,95 (dquin, 1H), 0,96 (t, 3H).

Téng hop 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxy-2-
oxopyridin-1(2H)-yl} butanoyl]Jamino} -2-flobenzamit (T)
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10,0 g (30 mmol) 4-[5-clo-2-(4-clo-2,3-dihydro-1H-1,2,3-triazol-1-
yl)phenyl]-5-metoxypyridin-2(1H)-on (XVI-CI) dugc hoa tan trong 2-propanol (85
mL) va axeton (21 mL) & 22°C va 10,3 g (90 mmol) N,N,N,N-tetrametylguanidin
dugc bd sung vao d6. Sau khi khudy trong 15 phat & 22°C 9,89 g (33 mmol) 4-
{[(2R)-2-bromobutanoyl]amino}-2-flobenzamit (XIX) dugc bd sung va hdn hop
dugc khudy trong 16 gid nita. Sau d6 hdn hop phan tmg duoc loc va etyl axetat (125
mL) dugc bd sung. Lép hitu co dugc ria bang dung dich nuéc amoni clorua bdo hoa
(125 mL) va dung dich nudc natri clorua bdo hoa (125 mL). Sau d6 16p hitu co dugc
¢d trong chén khong. Phin con lai dugc hoa tan trong etyl axetat (140 mL), khuay
trong 30 phut va loc. Dich loc dugc ¢d trong chin khong va tinh ché bang cach sic

ky cot (silicagel, gradien hexan/axeton). Hiéu sudt: 12,5 g (75% theo Iy thuyét).
MS (ESI+): m/z = 558,1 [M]";

'H-NMR (400MHz, DMSO-de): 5 [ppm] = 10,78 (s, 1H), 8,62 (s, 1H), 7,62 -
7.81 (m, 5H), 7,53 (br d, 2H), 7,39 (dd, 1H), 7,18 (s, 1H), 6,48 (s, 1H), 5,54 (dd,
1H), 3,32 (s, 3H), 2,02 - 2,19 (m, 2H), 0,82 (, 3H).

Téng hop 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-5-
metoxy-2-oxopyridin-1(2H)-yl]butanoyl} amino)-2-flobenzamit (IT)

10,0 g (27 mmol) 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-
5-metoxy-pyridin-2(1H)-on (XVI-CF3) dugc hoa tan trong 2-propanol (85 mL) va
axeton (21 mL) & 22°C va 9,2 g (81 mmol) N,N,N,N-tetrametylguanidin duoc bd
sung. Sau khi khudy trong 15 phut & 22°C 9,0 g (30 mmol) 4-{[(2R)-2-
bromobutanoyl]amino }-2-flobenzamit (XIX) dugc bd sung va hon hgp dugce Kkhudy
trong 16 gid nira. Sau d6 hdn hop phan Gng dugc loc va etyl axetat (125 mL) dugc
b6 sung. Lép hitu co duge ria bing dung dich nudc amoni clorua bdo hoa (125 mL)
va dung dich nuéc natri clorua bdo hoa. Lp hitu co duge co trong chén khong.
Phan con lai dugc hoa tan trong etyl axetat (140 mL), khudy trong 30 phut va loc.
Dich loc dugce c6 trong chan khéng va tinh ché béng cach sic ky cot (silicagel,

gradien hexan/axeton). Hi¢u sut: 11,1 g (70% theo 1y thuyét).

MS (ESI+): m/z=593,1 [M]";
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'H-NMR (400MHz, DMSO-ds): & [ppm] = 10,77 (br s, 1H), 9,13 (s, 1H),
7,58 - 7,95 (m, 5H), 7,53 (br d, 2H), 7,37 (dd, 1H), 7,14 (s, 1H), 6,54 (s, 1H), 5,53
(br dd, 1H), 3,26 (s, 3H), 2,02 - 2,22 (m, 2H), 0,79 (t, 3H).

Phuong phéap khac:

25,0 g (67 mmol) 4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-
5-metoxy-pyridin-2(1H)-on (XVI-CF3) dugc hoa tan trong 2-propanol (125 mL) va
axeton (31,4 mL) & 22°C va 11,6 g (101 mmol) N,N,N,N-tetrametylguanidin dugc
bd sung. Sau khi khudy trong 15 phat ¢ 22°C 22,5 g (74 mmol) 4-{[(2R)-2-
bromobutanoyl]amino} -2-flobenzamit (XIX) duoc bd sung va hdn hop duoc khudy
trong 16 gid. Sau d6 hon hop phan ung dugc bd sung tir tir vao nudc lanh (0°C)
(661 mL). San phém thé dugc két tua va loc. Sau d6 san phim tho duge tao huyén
phu trong axeton (125 mL) va dugc khudy trong 30 phit. Sau d6 nudce (98,5g) dugce
bd sung trong 4 git, hdn hgp duge gieo mam két tinh va khudy trong 18 gid nita.
Solvat axeton thu dugc duge loc, lam kho va hoa tan lai trong etanol (108 mL) &
22°C. Hdn hop duge khuéy trong 30 phut, loc va dich loc duoc bd sung tur tr vao
nude lanh (5°C, 427 g). Huyén phu thu dugce dugce loc va banh loc duoc rira va lam
kho & 60°C trong 16 gid dudi dp suét giam trong ti sdy. Hiéu suat: 24,4 g (61% theo
ly thuyét).

Tach 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl|phenyl} -5-
metoxy-2-oxopyridin-1(2H)-yl]butanoyl}amino)-2-flobenzamit ~ isopropyl axetat
(ITa)

46,9 mg chat ran 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl }amino)-2-flobenzamit (II) v6
dinh hinh dugc x4c dinh khdi lugng trong lo thuy tinh va 100 pL isopropyl axetat
duoc bd sung vao d6. Lo duge day ndp va céc thanh phn trong lo dugc khudy bing
thanh khuéy tr & 25°C. Trong khoang 1 tuan khuéy, su tao thanh céc hat tinh thé da
din ra. Huyén phu thu duge duge 1am kho bing khong khi qua dém va chét rn thu
duoc dugc st dung trong cac thir nghiém tiép.

Sau d6, 198,6 mg chit ran 4-({(2S)-2-[4-{5-clo-2-[4-(triflomety])-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl } amino)-2-
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flobenzamit (II) v6 dinh hinh dugc xac dinh khéi luong trong 1o thity tinh va 600 pL
isopropyl axetat dwoc b sung vao d6. Lo dugc déy nép va cac thanh phan trong lo
duoc khudy bing thanh khudy tir & 25°C trong 30 phit. B6 sung vao dung dich thu
dugce lvgng nhd (khoang 5 mg) chét rén da dugc tach ra trudc d6 (nhu duge md ta
trong doan néu trén) @ 1am mam tinh thé. Céc thanh phan trong lo dugc khudy tiép
& 25°C va viéc két tinh hoan toan dugc thdy trong mdt phut. Huyén phu thu duoc
duoc lam khd trén 6 dat sét qua dém. Fig.1 thé hién XRPD cua chét ran thu duoc
ctia hop chit ¢6 cong thirc (ITa), Fig.4 thé hién DSC ciia né va Fig.7 thé hién hinh
anh hién vi ctia né.

Tach 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl Jphenyl} -5-
metoxy-2-oxopyridin-1(2H)-yl]butanoyl} amino)-2-flobenzamit tetrahydrofuran (IIb)

53,9 mg chét rin 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]Jbutanoyl } amino)-2-flobenzamit (II) v
dinh hinh dugc x4c dinh khéi lugng trong lo thiy tinh va 50 uL THF dugc bd sung
vao d6. Lo dugc ddy nép va cac thanh phan trong lo duge khudy bang thanh khudy
tir & 25°C. Trong khoang 1 tuan khudy, sy tao thanh céc hat tinh thé da dién ra.
Huyén phu thu dugc duge 1am kho bang khong khi qua dém va chat ran thu duoc

duoc st dung trong cac thir nghiém tiép.

Sau do, 198,5 mg chét rén 4-({(2S)-2-[4-{5-clo-2-[4~(triflomety])-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl }amino)-2-
flobenzamit (IT) vd dinh hinh dugc x4c dinh khéi luong trong lo thuy tinh va 600
uL THF dugc bd sung vao d6. Lo dugc déy nép va cac thanh phan trong lo dugc
khudy bang thanh khudy tir & 25°C trong 30 phut. B6 sung vao dung dich thu duge
luong nho (khoang 5 mg) chét rin da duoc tach ra trude d6 (nhu duge md ta trong
doan néu trén) dé 1am mam tinh thé. Cac thanh phan trong lo dugc khudy tiép &
25°C va viéc két tinh hoan toan dwgc thiy trong 30 phut. Huyén phu thu dugc dugc
1am khd trén 6 dit sét qua dém. Fig.2 thé hién XRPD cua chét ran thu dugc ciia hop
chét c6 cong thie (IIb), Fig.5 thé hién DSC cua n6 va Fig.8 thé hién hinh anh hién

vi cua no.
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Tach 4-({(2S)-2-[4-{5-clo-2-[4-(triflomety])-1H-1,2,3-triazol-1-yl ]phenyl} -5-
metoxy-2-oxopyridin-1(2H)-yl]butanoyl}amino)-2-flobenzamit axeton (Ilc)

50,5 mg chat ran 4-({(2S)-2-[4-{5-clo-2-[4~(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl} -5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl} amino)-2-flobenzamit (1) v6
dinh hinh dwoc xac dinh khdi lugng trong lo thuy tinh va 50 pL axeton dugc b6
sung vao do. Lo dugc day nép va céac thanh phan trong lo dugc khudy bang thanh
khudy tir & 25°C. Trong khoang 1 tudn khudy, su tao thanh cic hat tinh thé da dién
ra. Huyén phu thu dugc duge lam kho bang khong khi qua dém va chét rén thu dugc

duoc st dung trong céc thir nghiém tiép.

Sau d6, 203,9 mg chét ran 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-
triazol-1-yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl} amino)-2-
flobenzamit (II) v6 dinh hinh dugc xé4c dinh khéi lugng trong 1o thiy tinh va 600 pL
axeton dugc bd sung vao dé. Lo duge diy nép va cac thanh phﬁn trong lo dugc
khudy bang thanh khudy tir & 25°C trong 30 phut. B6 sung vao dung dich thu duge
luong nho (khoang 5 mg) chét rén da dugc tach ra trude d6 (nhu dugc mo ta trong
doan néu trén) dé lam mam tinh thé. C4c thanh phan trong lo dugc khudy tiép &
25°C va viéc két tinh hoan toan dugc thdy trong mot phut. Huyén phu thu dugc
dwoc 1am kho trén 6 dit sét qua dém. Fig.3 thé hién XRPD cua chét ran thu duge
ctia hop chét ¢6 cong thirc (IIc), Fig.6 thé hién DSC cta né va Fig.9 thé hién hinh

anh hién vi ctia no.

Do nhiéu xa tia X

Dt liéu nhiéu xa bdt tia X (XRPD) dugc ghi trén may do nhiéu xa Bruker D2
PHASER v6i by do LynxEye stt dung ngudn birc xa Cu Kai2 (1,5418 A). Tét ca céc
mau dugc do & nhiét do moi trudng. Dit liéu duoc thu thdp dudi dang hinh hoc
phuong ngang Bragg-Brentano (6/20) tir 3,00149° dén 40,0046° (20) v6i cac bude
0,0264119° & toc do 0,5 s busc™. Ong tia X duoc van hanh & dién ap 30 kV va
cuong do dong dién 10 mA.

Do nhiét lugng quét vi sai (DSC)

35

35/45



42374

Phép do nhiét lugng quét vi sai (DSC) duge thye hién bang thiét bi Mettler
Toledo DSC 2, duoc dinh ¢& véi chudn indi. O do nhiét lugng ké duge lam sach
bang nito, & tdc do 100 ml phut™". Khoang 5-10 mg mdi mau nhu dugc do trong
chén nung Al. Chuong trinh nhiét d6 dugc dét trong khoang 25°C dén 260°C (dbi
véi cac solvat isopropyl axetat va tetrahydrofuran) hodc trong khoang 25°C dén
250°C (d6i véi solvat axeton), va toc do gia nhiét 5°C/phut. S liéu duge xir Iy bang
cach st dung hé thdng Mettler Toledo Star.

S lidu nhidu xa bot tia X (XRPD) cia cac hop chit ¢6 cong thuc (Ila), (IIb) va
(Ilc).

36/45

Do phan xa (20 tbi da, ©)

hop chét c6 cong thuc | hop chit ¢4 cong thirc | hop chét cé cong thirc (Ilc)
(IIa) (Ib) (solvat axeton)
(solvat isopropyl axetat) (solvat tetrahydrofuran)

7,6 7,6 7,7
8,0 8,0 8,1
10,3 10,3 8.9
11,9 11,2 10,5
12,4 13,1 11,1
13,4 13,7 11,9,
13,7 14,5 13,5
15,6 16,0 -1 13,8
16,1 16,4 15,0
16,8 16,9 15,6
17,3 17,3 16,3
18,0 18,1 16,7
18,8 19,4 17,2
20,1 20,0 17,6
21,2 21,1 18,0
22,1 223 19,0
23,2 23,0 20,1
24,2 24,0 21,4
24,7 26,0 22,2
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Do phén xa (20 ti da, ©)

hop chit c6 cong thic
(ITa)

(solvat isopropyl axetat)

hop chit c6 cong thic
(IIb)

(solvat tetrahydrofuran)

hop chét c6 cong thire (Ilc)

(solvat axeton)

26,0 26,9 23,3
26,9 27,5 23,8
27,6 28.8 24,6
28,4 30,2. 25,0
29,5 25,4
30,1 25.8

29,4
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YEU CAU BAO HQ

Quy trinh didu ché 4-{[(2S)-2-{4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-
yl)phenyl]-5-metoxy-2-oxopyridin-1(2H)-yl} butanoylJamino } -2-flobenzamit

D hodc 4-({(2S)-2-[4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-
yl]phenyl}-5-metoxy-2-oxopyridin-1(2H)-yl]butanoyl} -amino)-2-flobenzamit
(II), dac trung trong do lan lugt 4-[5-clo-2-(4-clo-1H-1,2,3-triazol-1-
yl)phenyl]-5-methoxypyridin-2(1H)-on  (XVI-CI)  hodc  4-{5-clo-2-[4-
(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxypyridin-2(1H)-on (XVI-
CFs) duoc phan tng véi 4-{[(2R)-2-bromobutanoyl]amino}-2-flobenzamit
(XIX) v6i sy ¢6 mat cua bazo trong dung mdi va hop chét c6 cong thic (I)

hoac (IT) dugc tach sau do.

Quy trinh theo diém 1, dic trung trong d6 phan tmg dugc thuc hién sit dung
bazo 1a N,N, N, N-tetrametylguanidin.

Quy trinh theo diém 1 hodc 2, dic trung trong d6 phan Gmg dugc thuc hién sir

dung hdn hgp dung mdi proton va dung moi khdng proton phan cyc.

Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 3, dic trung trong do
phan (g duoc thuc hién & nhiét d ndm trong khoang tir 15°C dén 25°C.

Quy trinh theo diém bét ky trong sd cac diém tir 1 dén 4, dic trung trong d6
hop chéit c6 cong thie () hodc (1) sau d6 duge tach dudi dang tinh khiét vé
mit dong phan d6i anh bing cach gia nhiét hop chét c6 cong thic (1) hodc
(1) v6i gid tri ee tir 85%ee dén 93%ee dén nhiét dd hdi luu trong dung moi

hitu co va sau d6 loc sau khi bay hoi dung moéi hitu co.

Quy trinh theo diém bét ky trong s6 céac diém tir 1 d&én 5, dic trung trong d6
4-{[(2R)-2-bromobutanoyl]amino}-2-flobenzamit (XIX) thu dugc bang phan
tmg cua axit (2R)-2-bromobutanoic (XVIII) véi 4-amino-2-flobenzamit

(XTID).

Quy trinh theo diém bt ky trong s6 cac diém tir 1 dén 5, dic trung trong d6
4-{5-clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} - 5-metoxypyridin-
2(1H)-on (XVI-CF3) thu dugc bang phan tmg ctia 4-{5-clo-2-[4-(triflometyl)-
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1H-1,2,3-triazol-1-yl]phenyl}-2,5-dimetoxypyridin (XV-CF3) véi lithi clorua
va axit p-toluensulfonic trong dung moi.

Quy trinh theo diém 7, dic trung trong d6 4-{5-clo-2-[4-(triflometyl)-1H-
1,2,3-triazol-1-yl]phenyl}-2,5-dimetoxypyridin (XV-CF3) thu dugc bang
phan tng cua axit (2,5-dimetoxypyridin-4-yl)boronic (IV) v6i 1-(2-bromo-4-
clophenyl)-4-(triflometyl)-1H-1,2,3-triazol (X-CF3) véi su c6 mat cua hé xtc
tac Pd v6i bazo trong dung moi.

Quy trinh theo diém 8, déc trung trong d6 phéan umg dugc thyc hién sir dung
Pd(Amphos),Cl> lam hé xuc tac Pd.

Quy trinh theo diém 7 hodc 8, dic trung trong d6 phan tng duoc thuc hién sir
dung rugu lam dung moi.
4-{5-Clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl}-2,5-dimetoxy-

pyridin c6 cong thirc

(XV-CF3).

4-{5-Clo-2-[4-(triflometyl)-1H-1,2,3-triazol-1-yl]phenyl} -5-metoxy-pyridin-
2(1H)-on cé cong thic

(XVI-CF3).

4-[5-Clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-2,5-dimetoxy-pyridin co

cong thtrc
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(XV-CI).

14.  4-[5-Clo-2-(4-clo-1H-1,2,3-triazol-1-yl)phenyl]-5-metoxypyridin-2(1H)-on

c6 cong thirc

(XVI-CD).
15.  4-{[(2R)-2-Bromobutanoyl]amino}-2-flobenzamit c6 cong thirc

H,;C

YN
E
- N F
Br/\n/
0 NH,
(0]

(XIX).
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1/5
Fig.1. Bi€u do XRPD cua hgp chat c6 cdng thirc (1a).
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Fig.2. Biéu 46 XRPD cuia hop chit c6 cong thic (IIb).
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Fig.3. Biéu dd XRPD ciia hop chit c6 cong thirc (ILc).
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Fig.4. Biéu dd DSC ctia hop chit ¢ cong thirc (I1a).
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Fig.5. Biéu dd DSC ctia hop chét c6 cong thic (IIb).

Dong nhiét [W/g], téa nhiét

02 —

0,1

o]

s
-

-

L
w N

04

05 -

06 -

07

-0,8 -

-0,9 1

25 35

Nhiét d3 [°C]

45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255

Fig.6. Biéu d6 DSC ctia hop chat c6 cong thie (Ilc).
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Fig.7. Anh hién vi ctia hop chét ¢6

cong thirc (ITa).
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Fig.9. Anh hién vi ctia hop chét ¢6 cong thirc (Tlc).
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