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Synthesis of vilazodone hydrochloride
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Abstract: Objective

To study the synthetic technology of vilazodone hydrochloride. Methods

5-Cyanoindole was used as starting

material to synthesize vilazodone by Friedel-Craft reaction, reduction reaction, sulfonylation reaction, and condensation reaction.

Then vilazodone hydrochloride was synthesized by reacting with hydrochloric acid. Results

The target compound was synthesized

and characterized by "H-NMR and MS. The total yield of vilazodone hydrochloride with the purity of 99.66% was 47.89%. Conclusion

The synthetic route of vilazodone hydrochloride has the advantages of reasonable design and simple operation with high yield and

purity, and is suitable for industrial production.
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Fig. 1 Synthetic route of vilazodone hydrochloride

1 XE5IRF

Agilent LC1200 /=280 AH L35 (36 [H Agilent
A#]); Bruker Avance 400 MHz Y 4% fif 3L 4R v 354X
(K-t Bruker 23 w)); YRT-3 45 54X (RS 2%
{%#%] ); Finnigan LCQ Advantage MAX JFiiit# {3 (3
Thermo A F]); 5-FHEMIE (BT /4L 98%, |
W ELBIL TAT IR AT 4-50 T BEE JFa 4 5t 98%,
I I E LA AR ARG R AT PISIEL O oy
K 99%, R AEZERA) D MLE e
I 99%, RFEMTILRML TEARARAFD; 5-(1-
WRIE BE) R FF R -2- FH R Ot 20 20 98%, R
AR TABR AT Al 4 8 2 dr 4t
2 HERE4%R
2.1 3-(4-5 TEE)-1H-BME-5-EBE (1) BEaE

TEVY R SN S5-I (113.6 g, 0.8
mol) 5 142 mL 5UHEE, BEHRAEAR, KOOI Y
FAbEL (160 g, 0.84 mol) Al 4-5 T i (112.8 g,
0.8 mol), =i XM 8 ho BEME LG - IECHE (21 1D

S FEFFA, TLC A S 8 58 B8, BINUKOK, 3564 2 h,
ek, KUE, TERARREEANA 1 (153 g), X
%)) 78%. ESI-MS m/z: 247.06 [M+H] . "H-NMR
(400 MHz, DMSO-dg) d: 2.06~2.13 (m, 2H),
3.03~3.06 (t, 2H, J=14.4 Hz), 3.70~3.73 (t,
2H, J=132Hz), 7.56~7.58 (m, 1H), 7.63~7.65
(d, 1H, J=8.4Hz), 8.50 (s, 1H), 8.53 (d, 1H,
J=1.6 Hz), 1242 (s, 1H). L ¥R 5 CikspiE?
FEA—H.
22 3-U-BEETE)BR-S-FHEMNEMR (2)
A& 1 (59 g, 0.24 mol) 5 885 mL FA
B DY F R B, Bk, Il Efah (23.6 g,
0.60 mol), MHAZR[HFV 8 he BEfRE LHE - IEC
fe (312) NJEIFF], TCL Kl e b5 ke, k7%
BRAEA, SRS IIAIK BEIR GRS 320 mL, #i4t: 1 h,
SRR, KZEH 160 mL BSIR LEEAEHEG, To/Km
FREETH, B, WURZERRIEA, 13 2IMRY) 54 g.
I 120 mL AW, fRIFFEJEACT 10 CTHidE 1 h,
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PO AT, JERt, FiRmT SR Rk 2
(48 2), WK 94%. ESI-MS m/z: 215.12 [M+H]'.
'H-NMR (400 MHz, DMSO-d,) J: 1.82~1.86 (m,
4H), 2.77 (m, 2H), 3.54~3.57 (m, 2H), 7.10
(t, 1H, J=1Hz), 7.24~7.42 (m, 2H), 7.92 (s,
1H), 8.53 (s, 1H)o LL % 55 SChape® kA5,
2.3 4-(5-FEM|R-3-5) T H-4-REFRERREE (3)
BIE A

BAAEY 2 (27 g, 0.126 mol) F1 5 Fhe 270
mL JOAPY S N, BiRE, I 35 CAfid
fit, Bl 30 'CLLR, MA=4M (382¢g, 0.379
mol), H4 X} AR S (30 g, 0.158 mol) ¥ T 150
mL CEFRET, WINE RN, REREES T
30 C, W, PRFFELELAE 25~30 CY 5 h, [
IR AR - IECKE (31 2) AREFFH I, TLC Kl v
S, IO 200 mL /K, $EHE 10 min, 73 tHK)Z,
KIZH 200 mL —S&HHEAI, &I &L=,
Fith BV & pH H/N T 2, JKUE, IR ZE T3 A
sk 3(39.5 g), KKy 85%. ESI-MS m/z: 391.09
[M+Na] ", '"H-NMR (400 MHz, DMSO-d) 5: 1.59~
1.60 (t, 4H, J=2.4Hz), 2.38 (s, 3H), 2.61~2.65
(t, 2H, J=13.6 Hz), 4.08 (t, 2H, J=11.6 Hz),
7.26 (d, 1H, J=2Hz), 7.40 (d, 1H, J=8.4 Hz),
7.45 (d, 2H, J=8.0 Hz), 7.50 (d, 1H, J=8.4 Hz),
7.77 (d, 2H, J=8.0 Hz), 8.00 (s, 1H), 11.33 (s,
1HD, DA EXels 5 Seikap e A — 5.
24 1-[4-5-FEMBR-3-E)T E|-4-Q-RRFBHERF
Frkng-5-E)IRIE (HERERRD RIS

¥t 3 (5.1 g, 0.022 mol) 5 — FHJL I
i (DMF, 50 mL) JIAPYE MV, Bidk s
fit, AL (7.3 g, 0.044 mol), TJHEZE 70~
75 C, M1 h, IO 5-(1-WREEIL)ZE FEIRIR -2- Ff
Bk (4.9 g, 0.02mol) F1=Z % (3 g, 0.03 mol),
TREFILE 70~75 “CIV 8 he BEPR L1 - IF CW -
Il - 2K (5:0.5:1:0.5) HEFH, TLC
M N5, BERE 40~50 °C, i 100 mL 4%
Hge, WnFashRiE 2 pH /M T 2, THE, B
30 min, PR A=W, HidE 30 min, JEL, A
100 mL 7K1 100 mL 5% e &PEPi iR, 19304
A 109 go BT EAR IS DY F RS,
JIAN 50 mL DMF, s, SRE A 5 g =2,
FEHE 10 min, 00 100 mL 7K, AT, ik 30
min, JEit, JEYEH] 50 mL K¥E 3 ¥k, 73R4k 7.7 g.

28 mL HEERE S, SRR (5.4 @), Yk
4 81%. ESI-MS m/z: 442.22 [M+H] . 'H-NMR (400
MHz, DMSO-dg) 6: 1.49~1.51 (m, 2H), 1.62~
1.67 (m, 2H), 2.30~2.34 (m, 2H), 2.47~2.50
(m, 4H), 2.72 (t, 2H, J=7.2 Hz), 3.04~3.09
(m, 4H), 7.09~7.12 (m, 2H), 7.32 (s, 1H),
7.38~7.51 (m, 4H), 7.60 (brs, 1H), 8.01 (brs,
1H), 8.06 (s, 1H), 11.35 (s, 1H). P LHhE
SCHRARE P A S
2.5 1-[4-(5-FE M| R-3-F) T H|-4-Q-F B AR
FERKE-5-E)IRIRERER 2 (EREREHIILER) RIS A
PrHER I (5 g, 0.105 mol) 5 190 mL Y&
WEMR DN DY s B, Bk 2, fEoKi R
INERIR & pH AE/NT 2, JEHUCHE, FPUERRRYE 2
W BFE, BEAEnRRRAERNKE (4.7,
WK 96%, JFESEH 99.66%. 'H-NMR (400
MHz, DMSO-dy) 6: 1.49~1.51 (m, 2H), 1.62~
1.67 (m, 2H), 2.30~2.34 (m, 2H), 2.47~2.50
(m, 4H), 2.72 (t, 2H, J=7.2 Hz), 3.04~3.09
(m, 4H), 7.09~7.12 (m, 2H), 7.32 (s, 1H),
7.38~7.51 (m, 4H), 7.60 (brs, 1H), 8.01 (brs,
1H), 8.06 (s, 1H), 11.35 (s, 1H). LA L¥HES
SCHRAREIREA — 5
A R 2R IR R Rl 47.89%,  ELSCHRARED
) 33.56%F e i o
3 g
SCHRPACEY) ARG, SR DY SRS —
S, JLH MR BRI AR B3, AT e
B st 2 AN 1A S R AN R Y A 3 D58 AN 1
BT R AR AR A A AN A
PG PE B S IR IEAT T 4 4UxF IR seat, I ods
X ECHA S Y, AR DY U R v ™ W R T o
FBCR FARAT AR, R I8 G A FH g 3 A
e, &1 T, W&k 1.
SRS 2 A O R, RN S 1S 2R
Ry, 2 MBS S AN T 20 OV,
AT A i 4a ), i 6 R 2k
A 3 AR, AWFI AR Al HRS By
AR BT o BOE = 7 i AR IR ORI EA
AR, WORRAR, BmBCRAE 50%. Rk fEd
AR AR K I TR T A7 [ A A5 280 R L A, Ty
BRI 90% ETFHE 97.5%. AWML H
[ (AR R 3 ) RO v ) 4 3, LR 2.
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Table 1 Data of compound 1 synthesized by different catalysts

AL W% /% JHE 53 3% JCISVAS A EH A BRI /%
=& 34.48 64.82 <150 3 33.46
WERiR 70.18 95.97 160~165 1 4.03
IUERERIN 77.59 98.31 177~179 1 1.69

=R ALE — — — — —
— KRR
—: no reaction

x2 IZUERLEY 3 HERE

Table 2 Data of compound 3 after process improvement
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