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Synthesis and characterization of bindarit, an inhibitor of
monocyte chemoattractant protein-1

YANG Xufeng, YAN Yubing, CHEN Dongdong
( Department of Chemistry & Chemical Engineering, Lyuliang University, Lyuliang 033001, Shanxi, China )

Abstract: In order to solve the problem that bindarit (BIN) synthesis process is difficult to industrialy
produce, an efficient method for the synthesis of BIN was reported. Firstly, methyl 1H-indazole-3-carboxylate
(I) was prepared by esterification reaction of 1H-indazole-3-carboxylic acid. Then, the intermediate 1
reacted with benzyl bromide to obtain methyl 1-benzyl-1H-indazole-3-carboxylate (II). Subsequently, the
ester group of compound II was further reduced by sodium borohydride and converted to (1-benzyl-
1H-indazol-3-yl)methanol (III). Finaly, the reaction of the intermediate III with chloroform and acetonein
the presence of sodium hydroxide led to the target product BIN. The structure of BIN was confirmed by
"HNMR, ®CNMR, HRMSand elemental analysis. Under the optimum conditions of n(I1l) : n(NaOH) :
n(CHCl3) =1 : 10 : 4, reaction temperature of 55 °C and reaction time of 3 h, the yield of BIN was 65.0%.
This method was characterized by simple and convenient operation, cheap and easily available raw
meaterials and easy industrialized production.

Key words: bindarit; 1H-indazole-3-carboxylic acid; monocyte chemoattractant protein-1 inhibitor; ester
group reduction; sodium borohydride; drug materials
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AT A BRA T ); 4R, AR, KEENILEF
ERFA

MP420 4= [ S#& AL, W RE AR KB AR A Ay
PR/ s RET control-visc 4 S #E4s, 1 1IKA
/N Fl; AVANCE NEO 400 MHz B REFE IR I8, 1%
Bruker /A l; Q-Exactine %I Z 4 FEmiieqy, £ E
Thermo Fisher Scientific /A 7] ; Vario EL cube #IJ0%
ST, FEESTE Elementar 4 F .

1.2 FHik
121 we-3-FH B TES(1 )8 4e %

N, KB (300 mL ). M5lme-3-¥87% (15.0 @,
92.5 mmol ) —PEANA 500 mL 1) = H Wi, Fifi
JETERE TP PE F 18 A 3 mL WRBLER I I 44 & [m]
Wi, RS, MENRIEEER, 65 °ClIX
N 3.5h, TLC Wali( V(£ i) « M(CTRETR)=4 : 1)
RSSO IRVA LIS P 25 AL
FBRFEE, MIRE AR, 1% E AR E A T 200 mL
LR O JE MUK FHZR A8 K | AR R e S A T A
G W, A WU TCKRR T4 2 h
JE e L e dn, 50 CHEZS T4 8 h, 5 u)ik
w5l -3- 7R R FH i 15.3 g, % 93.8%, m.p.: 162.1~
162.9 °C ( Skl 162~163 °C ).

1.2.2 1-3F A vgled-3-% 82 P a5 (10)8 4 %

FEREA R BEE B PE 1 = bt b, Akyom
A 1(15.3g,86.8 mmol ). 24 ( 36.0 g, 260.5 mmol )
1300 mL PP , 2 TR IR0 29.7 g, 173.6 mmol )
B A RN, FmsEEeE A ZE 60 °ClHk
JNE 2 h, TLC Wi ( V(AImEE) © (LR LHR)=3 : 1)
R A, s mak, WG uE, WA PR
IREEFHI, BT KA RS AT R E A,

150 mL 1E B A TR, ik, Fas THRAE 5] 149 9
F =0 T, Y% 64.5%, *HNMR (400 MHz, CDCl5),
5 :8.25(d,J=8.0Hz, 1H), 7.38~7.22 (m, 8H), 5.72
(s, 2H), 4.06 (s, 3H); “*CNMR (100 MHz, DMSO-d),
5 : 163.09, 140.55, 135.63, 134.94, 128.85, 128.12,
127.24, 127.07, 124.13, 123.28, 122.27, 110.07,
54.13, 52.12, m.p.: 79.9~81.7 °C( 3CHik{*¥80~82 °C ),
1.2.3  1-F gl v -3- 97 B (1) %9 4 A&,

FI T, 76 500 mL = [ R BI A v A
DUk (250mL ), 1T (14.9g, 56.0 mmol ) Fl
S4kH(9.5g, 251.1 mmol ), % FiHE Bz 50 °C,
B I 10 52 o T P R A8 A B0 mL Y, S i og B e
SRR ZE 55 °CHEE N 1 h, TLC Yl ( v(fH
WEE) : MCTRZTR)=2 : 1) W EEd, 51k ik,
R, WAV, HFEaaFRE, mA 150 mL
IR FTAr B RE 30 min, FHFGERER AT pH = 2~3,
A& B (3x100 mL ) ZEHL, A LA JC /K B R
AT, HhUE, MO, B TR E AR A
13.0g, % 97.7%, m.p.: 84.7~85.6 °C ( SCk{EY
85~86 °C ).
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FIRT, KUk EATT (5.0g9, 21.0 mmol ),
Ak (8.4, 210 mmol ) A1 100 mL PER A
MR, =ESERE, MEH 20 mL 5445 (10.0 g,
84.0 mmol ) 1) PRI Bl V75 Y 2 1% i A S i, B S
M B5 °C, fHIRJY 3h, TLC Wil ( V(£ hEk) :
V(CTRTR)=2 + 1) JsUBHEIH S, ik, ¥4,
BRI, AR E AFBY, A 150 mL R £ Bk
HOHTA R IR 258K (3x 150 mL ) #EHL, A IFF/K A1
It FHHG SR AR T pH & 2~3 B R 8 (0 =k R A
ML T SRR AK IR G VOK) « (CTR)=3 : 1)
LM E 4.4 g AEEIRY BIN, 1% 65%,
"HNMR (400 MHz, DMSO-dg), 6 : 12.75 (s, 1H),7.93
(d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H),
7.40~7.12(m, 7H), 5.61(s, 2H), 4.74(s, 2H), 1.44(s,
6H); *CNMR (100 MHz, DMSO-dg), ¢ : 176.02,
142.42, 140.79, 138.04, 129.00, 127.97, 127.89,
126.82, 123.09, 121.56, 120.76, 110.25, 77.43,
60.13, 52.10, 25.00; ## s 131.5~132.0 °C ( SCHK{H
[1133~134 °C ), HR-MS(ESI), m/Z: [M+H]* 325
{H 570.1202, Hip{H 570.1212,
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JE I R4 [ sl S T, TR
BWAN 1.0 °C/min; *HNMR il °CNMR iljiz . K
10 mg # i % T 0.5 mL ji A% 71 CDCl3, DMSO-dj )
HE AT
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TLE TR C H N o)
MR /% 70.39 6.16 8.57 14.67
B E/% 70.35 6.21 8.64 14.80
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B cp (EM) =1:3:2, RNBTEN 2 h, KN
TREEN 60 °CHY, 1-FHEms|me-3- 43 R FH R Y% n] ik
64.5%.
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Table 2 Effect of reaction temperature on product yield

SN i BE1°C 35 45 55
WK 1% 20.1 43.8 65.0

E:n(I) : n(NaOH) : n(CHCls) =1 : 10 : 4, R Wit [E] 3 h,

HER 2 AIH1, Bl SO B T, IR AR
HBARE TR, SRR 55 °CHE, RN 65.0%,
ARSIt A, ORI W AR A, ELV R P
ZUBbIE , 2 DORZERb IR . NI, B iR E R
55 °C,
2.2.4.2  J B[] R R

S B PR 7 AT 2% 1) 5 i UL 3

# 3 B TR P AR A

Table 3 Effect of reaction time on product yield
S 5[] 7h 1 2 3 4
R 1% 30.8 375 65.0 64.9
@ :n(I) : n(NaOH) : n(CHCIl3) =1 : 10 : 4, i 55 °C,

H12& 3AFAT, Wl 3 h A A R B 5 v [
RN R, MR NEEY 3 hEf, Rl
65.0%, ARZLIERET(R], CREA ARS8 N, BT
RO EE R FIL, RN E R 3 h,

2243 FEHIH RN R
A X MR A S e LR 4.

a4 FEACH X PR I
Table 4 Effect of NaOH dosage on product yield

n(Il) : n(NaOH) 1:6 1:8 1:10 1:12
1% 46.7 59.1 65.0 64.9

e n(M) : n(CHCI3) =1 : 4, NI 55 °C, S i fE]
3h,

NS KR B FALER T e Bt S T
7. M3 45, BPEEMAERK, Bir™
YIsCRE R, MR AL Bl 1N S -3
VIR 10 50, R A 65.0%, AkLEiinE Ak



56 M

Wi, S SRR LA -1 s

FTE IR 1 B S R AR

- 1227 -

B, ORISR S, UL &=
AR R 5E 4. PRI, 1-7 3ng|mk-3- F s fn 42 Tk
B EAE R H R 10 10,
2244 FAfiHENEE

ST = P CR [ 52 L3 5,

5 AN R YRR
Table5 Effect of CHCI; on product yield

n(Il) : n(CHCI3) 1:2 1:3 1:4 1:5
R 1% 42.7 53.1 65.0 64.8

o n(Il) : n(NaOH) =1 : 10, Jx NP JE 55 °C, J g i [a]
3h,

HER 5 0l A, B O i, Rk A IR b
Z N L2 n(1- FE05] W3- i) n(CHClg)=1 : 41},
FIAFICR LS 65.0%, ZkLeibhnsa iy i, Bk
WA ket m, UM B AR KRR . Ik, 1-
LN - 3- F i 5 S B R T R R 1 4
2245 A EDRH R N AL
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Fig. 6 Reaction mechanism of synthetise BIN
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