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Improvement on Synthesis Process of Apixaban

WANG Peng, LIN Lihong*(Zhejiang Huahai Pharmaceutical Co., Ltd., Taizhou 317016, China)

ABSTRACT: OBJECTIVE To improve the synthesis process of apixaban. METHODS Apixaban(1) was synthesized by
using 3-morpholino-1-(4-nitrophenyl)-5,6-dihydropyridin-2(1H)-one(2) as the starting material, via condensation, aminolysis and
“one-pot” reaction inculding reduction and cyclization. RESULTS The structures of intermediates and target molecule were
confirmed by 'H-NMR, "C-NMR and HRMS. The overall yield was 50.2% over 3 steps. CONCLUSION The improved

process is suitable for industrial scaling-up.
KEYWORDS: apixaban; synthesis; optimization
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Fig. 1 Starting materials of apixaban
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1.2 AR AT

YP120IN B i 7 K -F (g R A R A
F]): JB9O-S HL BN 1 4 (i R0 A A R il &
H /A F]); Rotavapor R-300 Jig ¥% 7% & AX (i 1=
Buchi A #]); LC-20A 2 3 A (i A3 (H AR 53
A T]): MP50 5 AL 2R G5 (Mg R 8- FE 0 22 [ B B7
(L HE R AT]; Agilent Q-TOF 1260&6545 Jii i
X (ZEE Agilent A F]); Bruker-AV-400M % fili JL 4z
X (45 [E Bruker A ).

A R B R 8 Tk g%, HPLC A7 N
B,
1.3 {b-&4 HPLC 4l 5 ) & 4% 4F

k&%) 4, 5: Agilent ZORBAX SB C g i itk 4t
(150 mmx3.0 mm, 3.5 um), HsFHNLIE-
0.015 mol-L™" Z./24%(50 : 50), % 1.0 mL-min "',
Ky 280 nm, iR 35 C.

R R ¥0 B : Waters Sunfire C g 4% #£(150 mmx
4.6 mm, 3.5 pum), WA N ZHE-0.03 mol-L™' 2,
W% % (50 @ 50), WIE 1.5 mL-min™', #903K
280 nm, i 40 C.
1.4 SCEODIR
1.4.1 1-(4- H 5 B 28 B )-7- B -6-(4- 1Y K K
5£)-4,5,6,7-VU S - 1H-MEME[3,4-c itk e -3- FH R 2L 1K (4)
4% H 3-M k- 1-(4-Al JE 28 36)-5,6- Atk
E-2(1H)-Hi(2) 303 g(1.0 mol). (Z)-2-F.-2-[2-(4-F
AFEIRIL L 4. 2R (3) 308 g(1.2 mol)H A %
10 L JMA, A 3 000 mL Z 8 Z B Al
242 (2.4 mol) = L fi% . FHilR R & 3 2 1% (TLC)
0 2 B 58 A (S RIS [A] 2] 8~12 h). [FiRZE 0 °C,
W 4 mol-L™" 51 2 500 mL (% N 1] 2 2~3 h,
PRI 0~10 °C), WA 25~30 CHif®
TLC Wi 2 N 58 4 (S il (812 3~5 hy, Jhig, /b
B LR ORI IEDE, T, 19370 g (& 4,
Nk i, IR 84.8%, 4 99.5%;
m.p.162~164 °C . '"H-NMR(400 MHz, CDCl;):
0=1.44(t, J=7.6 Hz, 3H), 3.38(t, J=6.4 Hz, 2H),
3.82(s, 3H), 4.21(t, J=6.6 Hz, 2H), 4.48(q, J=7.2 Hz,
2H), 6.92(d, J=8.4 Hz, 2H), 7.45(m, 2H), 7.50(d,
J=8.8 Hz, 2H), 8.21(d, J=8.8 Hz, 2H); "*C-NMR(100
MHz, CDCly): 6=14.3, 21.4, 50.6, 55.5, 61.3,
113.7, 124.1, 125.1, 126.8, 127.1, 132.2, 132.3,
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139.0, 144.9, 147.3, 156.9, 160.0, 161.9; HRMS:
T HAE CyHisNsOs [M]7422.122 6, £ Wl 18
422.122 9,

1.4.2 1-(4- B 42 R 5 )-7- B -6-(4- 1 B K
$£)-4,5,6,7-PU & - 1H- 1L e [3,4-c ] i -3- F I8 14 (5)
& 1A 5 L M EHR I 215 g (0.5 mol)
AW 4 F12 500 mL FEE, =EBERE, K RNigE
WRERSE 0~5 C, %L J1<-0.080 MPa; 1%
FIEWIEE <20 CHANRS, Rit@ZEN M
1~1.5h, REAWIT, REBENERET R
50~60 ‘C, J&7/70.75~1.0 MPa, f£#E1#+E 20~24 h.
B NIRERE 20~25 C, $TFHS R TH R 1
h, HEEE A, S ENEEER 0~5 C, TIE,
JEDEH b E MG, BT, B 171 g thEWS,

N E A, IE 84.0%, 4EFE 99.5% ;

m.p.193~195 C. '"H-NMR(400 MHz, CD;CN):

6=3.31(t, J=7.2 Hz, 2H), 3.72(t, J=7.2 Hz, 2H),
3.81(s, 3H), 6.05(bs, 1H), 6.71(bs, 1H), 7.00(d,
J=9.2 Hz, 2H), 7.43(d, J=8.8 Hz, 2H), 7.75(d,

J=8.8 Hz, 2H), 829d, J=9.2 Hz, 2H):

BC-NMR(100 MHz, CD;CN): 6=21.7, 52.0, 56.4,
115.4, 120.0, 124.6, 126.5, 126.7, 132.9, 139.3,
142.9, 143.2, 148.2, 161.0, 163.4, 166.4; HRMS:
A CyoH 7NsOs [M]7407.123 0, K& ill{E 407.122 8.
1.43  PUORVPE(D) M6 & B 122 g(0.3 mol)
“1.4.27 BURATfltb &9 5 B 5 L RN,
AN 1 200 mL JBAEFI(FEE © K=7:3), 67 g
(1.20 mol)&k#r, 31.5 g(0.6 mol)FE b4, FHEZAE
60~70 ClElIiHi#EE TLC M 58 4 () N )
[H]%] 5~8 h), P&IRZE 40 C, WIEZRELHE. A
800 mL 7K. 1 000 mL & F¥c, k0.5 h f5id
JESP, KAHFH 500 mL AU BEAEEL 1 R, &I
BHLM, T, BN 200 mL ZA5H 7% 1 K.

I [ S AT 1000 mL 2§ AT 72 g(1.8 mol)
SEE, BEEEIERREE 0 C, fREF 0~10 Tl
hm 93 g (0.6 mol) 5-FUKMER(7), N5 B 5 THER
F 30 C, HFEE TLC WIS B 58 4 (NI 8] £
5~7h), AT, BFEE 0 °C, N 500 mL UK
K, EEE Lh, U8, JEUFRIKMRSE, M5 97 ¢
FKEEFE A, BEONRFIRYP IR, 1 70.5%, 4
¥ 99.7%: m.p.176~178 ‘C. 'H-NMR(400 MHz,
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DMSO-dg): 6=1.83(m, 2H), 1.94(m, 2H), 2.28(t,
J=6.3 Hz, 2H), 3.20(t, J=6.6 Hz, 2H), 3.58(t,
J=6.0 Hz, 2H), 3.83(s, 3H), 4.08(t, J=6.6 Hz,
2H), 7.02(d, J=8.8 Hz, 2H), 7.27(d, J=9.0 Hz,
2H), 7.35(d, J=8.8 Hz, 2H), 7.42(br, 1H), 7.52(d,
J=9.0 Hz, 2H), 7.70(br, 1H); *C-NMR(100 MHz,
DMSO-dg): 6=21.0, 21.2, 23.1, 32.7, 51.0, 51.1,
55.66, 113.5, 125.4, 126.1, 126.5, 127.0, 132.7,
133.1, 139.9, 141.5, 141.6, 156.8, 159.3, 163.3,
169.0; HRMS: %5 {H CysH,sNsO4 [M]7459.190 7,
Kl {E 459.191 1.
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