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Synthesis of Irbesartan

YING Jia-ni', WANG Xing-fei’, WAN Hao-fang' *
(1. Academy of Chinese Medical Sciences, Zhejiang Chinese Medical University, Hangzhou 310051, China;
2. Zhejiang Lanzhishan Science and Technology Development Co. , Ltd. , Huzhou 313200, China)

Abstract; Irbesartan has been obtained through six steps from cyclopentanone, which is easily trans-
formed into N-( 1-cyanocyclopentyl) pentanamide by reacting with cyanamide and valeryl compound.
Treatment of N-(1-cyanocyclopentyl) pentanamide with hydrogen peroxide, followed by intramolecular
cyclization, acidification and condensation provided 4'-[ (2-butyl-4-oxo-1 ,3-diazaspiro[ 4 ,4 ] non-1-en-
3-yl) methyl ] biphenyl-2-carbonitrile (5) . Irbesartan was obtained by the azide reaction between com-
pound 5 and sodium azide with total yield of 40. 7% and purity of 99.5% . The structure was con-

firmed by 'HNMR, "*CNMR and HR-MS(ESI).

Keywords: cyclopentanone; cyanamide; hydrolysis; cyclization; Irbesartan; synthesis
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"H NMR, “C NMR FI HR-MS( ESI) #iiE .

1 SKIGERSY

1.1 AE 5K A

Bruker 500 MHz #I % i 3t 4% { (TMS A [N
F7) s Agilent ITQ 110 IS T B i 124 ; Agilent GC-
2014 IS AH 1Y ; Agilent 1260 7 25 %4 4 €2,
TEA o

SALEN, A 98% , W PR T BB AL T By A
FROS wl BRNCE, & & > 9% , A Ak ik, & &
99.5% ,1E SR A, & 18 98% , g b T k504
BRZA 5 LA T 3 S 2 A il Toll it

1.2 &%
(1) N-(1-FUHEFR RS ) amERE (2) A5 Bl
)2 A WA FF 00 = OB M A 7.9 g
(0.161 mol ) FALHN,9. 2 (0. 172 mol) & fk&&
45.0 mL 7K, BEFEE A5 25, WA 60.0 mL

FIfE,12.0 (0. 143 mol ) 3R % i, 12. 0 g(0. 341
mol ) (1) 20% %K, T 45 C [ 4 h(GC i) o
I3, CH, CL, (2 x50 mL) 22 HOUKZ, & IFAHL
2T AR, TR AR B A R A M.
FE = G I A M AT 120 mLCH, Cl, |, i 1
SELVEMR, T 0 CHA 16.7 g(0.157 mol) fi fig
B4, G2 M 19.0 g(0. 157 mol ) ML, T 5¢ , &
MR NE 2 h(HPLC i) o finsK ¥ K S, 43
FH CH,ClL, (2 x50 mL) ZHUK)ZE , &G IFAHLZ, I
Tl s R, T AR A AR IR AR 2 24 g,
HPLC R4l B 97. 5% , W% 87. 0% ( LA ¥R I i
it); '"H NMR (400 MHz, Chloroform-d) &: 7.52
(s, 1H), 2.37 ~2.31(m, 2H), 2.14(dd, J =
13.4 Hz, 6.7 Hz, 2H), 1.84(s, 3H), 1.69 ~
1.56(m, 3H), 1.36(h, J=7.4 Hz, 3H), 0.93
(t, J=7.5 Hz, 4H); “C NMR(101 MHz, Chloro-
form-d ) §: 174.05, 121.44, 54.80, 38.69,
35.60, 27.61, 22.96, 22.18, 13.70; HR-MS
(ESI) m/z: Caled for C,,H,N,ONa{[ M +Na] "}
217.2623, found 217. 2678,

(2) 1-JBk i SE A e -1 - 52 BERE (3) 1A AL

)2 A MLACBE 59 = DB in A 20 ¢
(0.103mo) fb &% 2, 1.5 g(0.037 mol) & & Ak
4,120 mL HEE, PR 8 20 %, T 0 C 4218
T 21.0 g(0. 618 mol ) MK 5 20 mL H Ay
TRAGW, 5 PRIR Y 6 h(HPLC A ) o 43,
FH CH,Cl, (2 x50 mL) ZHUKJZE , G IFAHLZ, i
T AR A A 3 20. 2 g, HPLC A 26
i 98.0% , W% 92. 5% (L& 2 i), m. p.
169 ~ 171 °C (m. p. 170 ~ 171°C'""); '"H NMR
(400 MHz, DMSO-d,) 6: 7.79(s, 1H) , 6.89(s,
1H), 6.74(s, 1H), 2.15(t, J=7.5 Hz, 2H),
2.00(dt, J=12.7 Hz, 8.0 Hz, 2H), 1.89 ~1.76
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(m, 2H), 1.60(td, J=8.4 Hz, 7.5 Hz, 5.0 Hz,
4H), 1.47(p, J=7.5 Hz, 2H), 1. 27 (hept, J =
7.8 Hz, 7.3 Hz, 2H), 0.87(t, J=7.4 Hz, 3H);
“C NMR (101 MHz, DMSO-d, ) §: 176.48,
172.73, 66.46, 36.51, 35.60, 27.74, 24.38,
22.29, 14.24; HR-MS(ESI) m/z: Caled for C,,
Hy N, O, Na {[M + Na]*} 235.2810, found
235.2810,

(3) 2-T -1 3-8 30 (4.4 ] T--1-475-4-
Fii (4) 196 i

i) 5 A5 HLE 5 A0 = OB TP o AL 20 ¢
(0.094 mol) &4 3, 11.3 ¢(0.282 mol) HE b
9,120 mL HEE, JHIR 2 65 C, %R X W 5 h
(HPLC #&i) o T T BIisci 57, A 100 mL 7K ¥
¥, 90, T CH,CLL (2 x50 mL) 2 BUKZ , &4
BLZ T [l 0 045 8 iR ik 4 13.9 g,
HPLC kil 263 98. 5% W% 76. 0% (LML G54 3
1) ; "H NMR (400 MHz, DMSO-d,) &: 2.80(t,
J=7.7 Hz, 2H), 2.30 ~1.59 (m, 11H), 1.36
(h, J=7.4 Hz, 2H), 0.92(t, J=7.3 Hz, 3H);
BC NMR (101 MHz, DMSO-d6) &. 180.10,
173.73, 72.60, 36.99, 27.83, 27.05, 25.44,
21.91, 13.86; HR-MS(ESI) m/z; Caled for C,,
Hy N, ONa {[ M + Na]* | 217.2701,
217. 2678,

(4) 4'-[ (2-T H4-5-1,3- T A J4 1834 [ 4.
41 T-1-475-3-38) HBE TR 2-HIB (5) B9 A Ak

A WL FE A = OB n A 10.0 ¢
(0.051 mol)fb& 44, 13.8 g(0.051 mol )4’-( &
FHOL) 2- U BR KRR ,0.5 ¢ DU T 3L fbE%,6.5 ¢
(0.061 mol ) B R 44 A1 100 mL B %, FHi & 80
C, PR SN 6.0 h (HPLC A510) o A 100 mL
K G, 40, I CH,CL, (2 x50 mL) %
BUKJZ, B IFAHLZ, e T A 7, 5% HIR
GWRIV(ZIRLTR) /V(AME) = 1/6] B 255
AR S 16.8 ¢, HPLC A I4EREE 98.3% , ik
K 85.5% (LMEAY 411) 5 m.p.93 ~95 C (m.
p.92 ~93°C ") ; '"H NMR (400 MHz, DMSO-d, )
8:7.95(dd, J=7.9 Hz, 1.4 Hz, 1H), 7.79(1d,
J=78 Hz, 1.5 Hz, 1H), 7.68 ~7.53(m, 4H) ,
7.33(d, J=8.1 Hz, 2H), 4.79(s, 2H), 2.37
(t, J=7.6 Hz, 2H), 1.87(q, J=5.3 Hz, 4.8
Hz, 6H), 1.77 ~1.61(m, 2H), 1.50(p, J=7.6

found

Hz, 2H), 1.35~1.18(m, 2H), 0.80(t, J=7.4
Hz, 3H); “C NMR (101 MHz, DMSO-d,) §:
186.21, 161.50, 138.25, 137.42, 134.30,
133.96, 130.53, 129.64, 128.71, 127.21,
110.64, 76.35, 42.77, 37.29, 27.98, 27. 14,
25.94,22.01, 14.06; HR-MS(ESI) m/z: Caled
for C,s Hy; N;NaO { [ M + Na] ™ | 408. 4992, found
408. 5008,

(5) HHIIYPIH(6) By L

)% A AL HE B = DB Im A 15.0 ¢
(0.039 mol) L& 5, 5.6 2(0.041 mol) & ALEFE,
5.0 g(0.078 mol) S&4H,0.5 g PU T HIRALEL AN
120 mL —H2 | 5 120 CA& 2 20.0 h( HPLC
) o VA Z R, S22 N 20 mL 30% F A
AENE W B HE 0.5 hy 43, 7K (2 x 30 mL) %
BAHLZ, BIKZ 2N 10 % 2hfR % pH =
3.5, 60 0.5 hy Jin A M FRR R BN W 2 pH =
7.5, 05058, UEDEH 95% LRSS AR A A E K 6
13.0 g, HPLC ¥4l 99. 5% , W% 78. 0% ( LA
&S ) ; mop. 179 ~181 C (m. p. 180 ~ 181
¢y "H NMR (400 MHz, DMSO-d,) 8:7.71 ~
7.64(m, 2H), 7.57(dd, J=18.2 Hz, 7.4 Hz,
2H), 7.10(s, 4H), 2.53 ~2.47(m, 1H), 2.30
(t, J=7.6 Hz, 2H), 1.84(d, J=8.0 Hz, 6H),
1.74 ~1.61(m, 2H), 1.49(p, J=7.6 Hz, 2H) ,
1.27(h, J=7.4 Hz, 2H), 0.81(t, J=7.4 Hz,
3H); "C NMR(101 MHz, DMSO-d,) &: 155.49,
136.79, 131.56, 131.05, 129.73, 128.31,
126.75, 123.95, 42.70, 37.26, 27.93, 27.05,
25.90, 21.98, 14.07; HR-MS(ESI) m/z: Caled
for C,s Hyy NgONa { [ M + Na] ™ | 451. 5230, found
451.5298
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Table 1 The influences of reaction temperature on yield

MR EE/C -10 -5 0 5 10 25

IR/ % 86.4 86.7 87.0 86.1 85.5 84.0

(2) Pt

SR A e, A AR R 1.2 (1), % 58 It
SR AT BB R o B B v, 25 A e S
(B A PRI A B s SR R K, TR
T K ik, Bt TSI SR A T, s S B N
PEAL , B =y, R AR, dr 3 2 R, 23R8
M5 G IBE SR 4 R (r) 4 1..00/1. 10 i, 2 B
W R g i, PRI 2% BN B i AR EE JK EE O 1. 00/
1.10,

R 2RI R SN AR A
Table 2  Effect of the amount of valeryl chloride on

the reaction yield

R4 BEUKM XN R A2
Table 4  Effect of the amount of valeryl chloride on

the reaction yield

1.00/ 1.00/ 1.00/ 1.00/  1.00/
2.00 4.00 5.00 6.00 7.00
WF/% 70.6 82.2 90.1 92.5 92.3

2.3 A RALS M S 0 BE SRR

J N AR A AR 1.2(4) , B 52N [F]
AN S NE (A2 ) i B g D A o, 4 TR
N 23 A2 i— 43 HBr, 75 %2 ik A1 A= LY HBr
TR R R S5 5. R 5w AL A A Sk
oy, BB 5 KR SRR, S i A A
Yy 4 WK, A BRI, = SRR A DL, 1%
N Z5E T AL ACRAS I, BOR HREPEIE H , e
28 e ) B TR B A A SR )

£S5 WS HoRIGEN

r 1.00/1.00 1.00/1.05 1.00/1.10 1.00/1.15 Table S Effect of base on the yield of §
Wek/% 845 86. 1 87.0  86.4 B SoM W AR 2
WF/% 81.2 85.5 80.8 72.1

2.2 A3 WR R KA

(1) B0t R

BN AR A A5 R 1. 2(2) , B EEAN [
F14) 52 7 Jh5kJ3E X6 7K i S5 I P R i) o YRR 2 R T )
KEENZ R B A 2 o B R
PR , () Bl 32 2ok v 4 I XL 7K 1) i, PRI 1
P il 3 0 2 I i BE A T B v ) 7 A R
o FEe 3 RIAL SN EE R 0 °C s i iy i f
& PRI 0 °C R B T

R3OV XTCR B

Table 3 The influences of reaction temperature on yield

g/ C -10 -5 0 5 10 25

W/ % 92.2 92.0 92.5 92.1 91.6 90.3

(2) XK=

FeRpid g, AL AR 1.2(2) , B A
KB FHEEXT SOV BRI . A 4 R S IME S
Py 2 5K BT (r) 29 1.00/6. 00 1, )2
ISR R el o 33K PR R XUARUK B BT 25 1R T, 3L
FOK G 3Pk, SRR/ INT 6 BER RN, OB
AGEA, P ARBUR, HREK R =, B E )
2 IR ORI o

2.4 AR 6 H R S AERAL

(1) fEfbs &=

St R A 25 R [R] 1.2(5) , BEEAN
P AL R0 A 2 X B 7 9 S ), HL AR 25 SR L3 6,
M 6 AIH, Mb A1) 5 SRR B e (r)
S 1.00/1.05 B, S b7 ik BN BAE A, LR 4k 223
T AR S SR AN A B S AR (R A AR5
FHEAR T2 BT, RBP4k
r=1.00/1.05 R i) ) i 254

R 6 TS X SR A

Table 6  Effect of the amount of valeryl chloride on the
reaction yield
1.00/ 1.00/ 1.00/ 1.00/ 1.00/
0.80 1.00 1.05 1.10 1.10
R/ % 72.1 76.8 78.0 77.6  77.9
3 #ig

DA G Ay e o skl 2 mUAk kAL K
WE 4 A &R A DLV, Sl
40.7% , 4% 99.5% |
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