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Improvement of synthetic process of vilazodone hydrochloride

KANG lJiang-peng, PAN Yi, CHEN Wei, TAO Yong

Research Center of Chemical Raw Medicine, Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: Objective To improve the process for synthesis of vilazodone hydrochloride. Methods

The key intermediate 5-(1-

piperazinyl)benzofuran-2-carboxamide was prepared from 4-(4-acetylpiperazine-1-yl)phenol by Duff reaction, substitution,

cyclization, deprotection, and amidation. Vilazodone hydrochloride was synthesized from 5-(1-piperazinyl)benzofuran-2-carboxamide

and 3-(4-chlorobutyryl)-1H-indole-5-carbonitrile by substitution and salification. Results

The target compound vilazodone

hydrochloride was synthesized and characterized by '"H-NMR and MS. The purity was 99.8%, and the total yield of this synthetic route

was 22.5%. Conclusion The synthetic process with facile material and simple operation simplified method is applicable to

industrial production.
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Fig. 1 Synthetic route of vilazodone hydrochloride
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2.1 4-4-CEFEURER-1-5)-2-FHEE R (1) RIS

¥ 2 B (1 897 g, 5.6 mol) FITE/K 2 (100
mL) A 5L DY E RS, fide, DA 4-(4- Sk
FEDRE-1-F5) A5 (176 g, 0.8 mol) AL IEFE M (56
g, 0.8 moD), FEZE/TIRY FIrR¥F 100~110 CJ MV
1 ho P&, I 400 mL 7K, #HidE, W02 L &K,
TN 2 L BERR 15, #6410 min, 2 HKIZE, K2
HIBEIR 4WR (1 LX2) 42N IK, &IFHEIR SERIZ,

FEHIZK (200 mL) ¥E 1K, Jo/KBRIREE T, yEid,
PR ZE RIS MIRY (1) 125.6 g, UK 63.3%.
ESI-MS m/z: 249.3 [M+H]". '"H-NMR (400 MHz,
CDCly) 8: 2.12~2.15 (m, 3H, COCH3), 3.00~
3.10 (m, 4H, piperazine-H), 3.64 (t, J=4.8 Hz,
2H, piperazine-H), 3.79 (t, J=4.8 Hz, 2H,
piperazine-H), 6.94~6.96 (m, 1H, Ar-H), 7.04~
7.05 (m, 1H, Ar-H), 7.22~7.27 (m, 1H, Ar-H),
9.86 (s, 1H, OH), 10.67 (s, 1H, CHO).
2.2 5-(4-CEREVRMEE-1-B) K F Ak ig-2- R 2 B5
(2) BIEmR

BALE 1 (120 g, 0.48 mol) Al DMF (1 200
mL) B 2 L WY A, Biide, RIRImAR &
" M5 (65.2g, 0.53 mol). WRAN (86.8g, 0.624
mol) FIBALAET (5.2 g, 0.0312mol), HNFAZE 110~
120 °C, XM 15 he #WUEZERRAER], A 600 mL
TR AT 600 mL /K, $5iHE iR, 4 HBSIR LR
2, KIZHER 2B (400 mL) $2EC1 %, &IFES
R Z.16)2, 7K¥E (200 mL) 1 ¥, MRS AL (200
mLX2) YEMIK, JoKBRIREE T, IR, WURzE
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PRSI SR 104 g fH A F SRR £ 5 - 1 ke
(31 1) R (2) 7548, WK 49.7%.
ESI-MS m/z: 317.4 [M-+H] . 'H-NMR (400 MHz,
CDCly) §: 137 (t, J=72Hz, 3H, CH3), 2.07~
2.09 (m, 3H, COCHs), 3.05~3.11 (m, 4H,
piperazine-H), 3.60(t, J=4.8 Hz, 2H, piperazine-H),
3.74 (t, J=4.8 Hz, 2H, piperazine-H), 4.38 (dd,
J=14.4. 72 Hz, 2H, COOCH,), 7.05 (d, J=2.4
Hz, 1H, Ar-H), 7.10 (dd, J=9.2. 2.4Hz, 1H,
Ar-H), 739 (s, 1H, Ar-H), 7.43 (d, J=9.2 Hz,
1H, Ar-H).
2.3 5-(1-URIEE)-FFRE-2-FFER CRR R ER 2 (3)
BIE X

Btk a2 (76 g, 0.12 mol) Al 15%Eh 1R Z.1%
(1000 mL) oA 2 L PUH N, Ind#aEmlg,
RN 12he AHIRER, B, FRBEEE (3D
74.8 g, W# 100%. 'H-NMR (400 MHz, DMSO-ds)
o: 131 (t, J=72Hz, 3H, CH3), 3.24 (s, 4H,
piperazine-H), 3.38~3.41 (m, 4H, piperazine-H),
433 (dd, J=14.4, 7.2 Hz, 2H, COOCH,), 7.32~
7.35 (m, 2H, Ar-H), 7.63~7.66 (m, 2H, Ar-H),
9.55 (s, 2H, NH-HCD), _FiR¥d by scmkiin e
N
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AR, I, JEPFHK (200 mLX2) UM
AR 1A (4) 31.8 g, WK 86.5%. ESI-MS m/z:
246.3 [M+H] . 'H-NMR (400 MHz, DMSO-d;) J:
2.87 (s, 4H, piperazine-H), 3.03 (s, 4H, piperazine-H),
725 (dd, J=9.2. 2.4Hz, 1H, Ar-H), 7.33 (s,
1H, Ar-H), 7.47 (s, 1H, Ar-H), 7.54 (d, J=9.2
Hz, 1H, Ar-H), 7.61 (s, 1H, CONH,), 8.06 (s,
1H, CONH,), 9.15 (s, 1H, NH).
2.5 5-(4-(4-(5-BNE-3-M| R E) T £)-1-IRkMEEE) K F
mkiE-2-FAELRR (5) BIER

¥ 3-(4-50 T BWEIL)-1 H-5]W-5-F1 3 (25.5 g, 0.11
mol) F1 DMF (250 mL) JBiA 1 L DY i,
PEEE, IMABUALAR (36.5 g, 0.22 mol), JHEZ 70~
80 'C, &M 1h. B, IMALEY 4 (245¢, 0.1
mol) F1 = ZJi% (15 g, 0.15 mol), JHii % 70~80 C,
RN 8 he B A=W, A 500 mL 5 A
500 mL 7K, 00 20 mL ¥ ER M 2 pH (H <2, Al

30 min. FFiR R E W, HHE 30 mine YEIS, JEUFH
K (100 mL X2) JEMK, S EE (100 mLX2)
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250 mL DMF 15 g = 2%, BPEE i,
J500 mL K, [EARBTHE, $HEFE 30 mine JERE, JE
PEHIZK (100 mLX3) ¥k 3 Kk, S5 A ML 44 g.
JrAAH 5 H 200 mL FHEERS A AL E A (5)37.5 g,
% 84.9%. ESI-MS m/z: 442.5 [M+H] . '"H-NMR
(400 MHz, DMSO-dg) : 1.48~1.52 (m, 2H, CH,),
1.61~1.68 (m, 2H, CH,), 2.30~2.33 (m, 2H,
CH,), 2.45~2.51 (m, 4H, piperazine-H), 2.73 (t,
J=72 Hz, 2H, CH,), 3.05~3.10 (m, 4H,
piperazine-H), 7.09~7.13 (m, 2H, Ar-H), 7.31
(s, 1H, Ar-H), 7.38~7.53 (m, 4H, Ar-H), 7.61
(s, 1H, CONH,), 8.03 (s, 1H, CONH,), 8.06
(s, 1H, Ar-H), 11.35 (s, 1H, NH).
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B A 5 (20 g, 0.045 mol) FIPYZ LI (800
mL) I 1L Ui, Hidk 2w, vokis
TN ER R &2 pH {H <2, $HiFl 30 mino YELL, U
B FH DY EM (50 mL X 3) PEP vk, 153 1 (i 4 21.1
g, MR 97.5%, it /- 80N 99.8%. mp 277.3~278.8
‘C. 'H-NMR (400 MHz, DMSO-dy) : 1.66~1.74
(m, 2H, CH,), 1.78~1.85 (m, 2H, CH,), 2.76
(t, J=7.2 Hz, 2H, CH,), 3.12~3.20 (m, 6H,
piperazine-H), 3.53~3.56 (m, 2H, CH,), 3.72~
3.75 (m, 2H, piperazine-H), 7.20 (dd, J=9.2.
2.4Hz, 1H, Ar-H), 7.27(d, J=2.4 Hz, 1H, Ar-H),
7.38~7.39 (m, 1H, Ar-H), 7.41 (dd, J=8.8.
1.6 Hz, 1H, Ar-H), 7.43 (d, J=1.6 Hz, 1H, Ar-H),
7.50~7.55 (m, 3H, Ar-H, CONH,), 7.93 (m,
1H, CONH,), 8.06 (s, 1H, Ar-H), 10.67 (s, 1H,
NH), 1140 (s, 1H, HCD. k¥ 5 ot
N
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Table 1 Yield and purity of compound 1
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