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Cyanuric Chloride-Promoted Synthesis of Imidazo[1,2-a]pyridines

Yin, Zhikui* Tian, Shuanbao™?
(“ School of Pharmacy, Xinxiang Medical University, Xinxiang 453003)
(®School of Basic Medical Sciences, Xinxiang Medical University, Xinxiang 453003)

Abstract Cyanuric chloride-promoted synthesis of imidazo[1,2-a]pyridine derivatives was realized in high yields by the
reaction of 2-aminopyridines, aldehydes and isonitriles in CH;CN at room temperature. All products were characterized by 'H

NMR, "*C NMR and elemental analysis.

Keywords Imidazo[1,2-a]pyridines; cyanuric chloride; Groebcke reaction; multi-component reaction; synthesis

IDK P4 - [1,2-a ML IE A2 — b s DL (1) & B 255, &1
A RAA UM, Pom R, Jusom. B
P25 A PV AR, VR 22 290 S ) A
Rtk 3, Zolipidem #B 253 BRI [ 1,2-a] ML IE PR 45 14 T,
H T SRR M IE[1,2-a] e AT A= 4 R AE 035 T 1) 4R
E5 FRIEO. Horp, R Groebeke W = 41434 45 X
AR 2- B ML IE RGeS T T AT 20 & X R 5 4.
W H, Groebeke J W £E 4 5 Wi el o1 R BUEAL
HEAT, SR, B PO e AL T P A — 28 ) B, dn i
FH Ik B AR S5 P S N s T o R B ) S I 4 25
N T S BRIX AR ) B, AR, R e RN s
AU Bk e [ 1,2-a ] BE AL 5 I Groebeke [
h B SCHRARE.

= RAT(TCT) 2 — MO s B, S Ak BRI 7).
UTAER E AN 22438 R TCT nI{E b ) slfg it
TR IO SN 4, AR B s I R v s IR A
—Sefhk A tn 2-55 3-2,3- A M -4(LH)- T 2K 4k &
N UV E e S e Y N YA 7 | e S e 7/
A 4=t B e K- 14H-— 5 [,/ 2L B WAL A
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FLS-ZEIR AT AW O TCT VAL
SRR B ) A .

T IR I 1,2-a] i e Ak A P 0 AL s
BATIR LA AT THFSE. B TCT 16k R NARBER], 76
FIF CH;CN fE AR T, it 2-2 500
WE . FEFIBEES I A0 aiG, Rl T — R
BRI FE[1,2-a]MEmE RAL S P& U(Bg. 1 FIER 1).

N._NH

N 7 TCT (2 mol%)
o + R?CHO + R3S - s
R R3NC
= 2 3 CH3CN, r.t.
1
NHR?
(1)
R1K\N/\&Rz
\/jQN
4

1 HR5HE
1.1 KBz FMRIRT
HOE, A CHCN AR I, RATEL
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Table 1 Synthesis of imidazo[1,2-a]pyridine derivatives
Entry R! R’ R® Product Time/h Yield/%
1 H C¢Hs c-Hex 4a 1.0 93
2 H 4-C1-C¢Hy -Bu 4b 1.0 92
3 H 4-C1-C¢Hy c-Hex 4c 1.0 92
4 H 4-Br-C¢H, -Bu 4d 1.0 90
5 H 4-NO,-C¢H, c-Hex 4e 1.0 95
6 H 3-HO-C¢Hy -Bu 4f 1.5 87
7 H 2-Furyl c-Hex 4g 1.0 88
8 3-CH; 4-C1-C¢Hy c-Hex 4h 1.0 91
9 5-CH; C¢Hs -Bu 4i 1.5 89
10 5-CH; 3,4,5-(Me0);-C¢H, -Bu 4j 1.0 93
11 5-CH; 4-NO,-C¢H, -Bu 4k 1.0 96
12 5-CH; 4-Br-C¢H, -Bu 41 1.5 88
13 5-CHj; 2-Thienyl c-Hex 4m 1.5 89
-8 HEMHEWE R FH RV ] R M S B A Je N-0 T 26-2- JRT CHON R BRI 267 1, T 2 mol% TCT 1124 Jx

IRILRMETF[1,2-a] Mt e -3- R (4a) T g LT | N, A T
ANFEARF SR BRSNS da PR M. WK 2 nTLUE
W R AR B4 A R RIS N 12 hoth KA 2>
R H BSR4 i, TCT A Al (AL 75 B 3577 AH Eb L
AN I TR AR 7= 6 i TR . B2 R oK, 6 TCT [
AT TEE- %A, KU 2 mol%) TCT #4215 =
.41 1 mol%[#) TCT 7F 2 h LI = 244, 1Ml 3
mol %k B KR [ TCT, 4a 8177 R 3847 W B4 . 8%
R2 RN

Table 2 Optimization of the reaction conditions

Entry  Catalyst cﬁaﬁ;osltl/mm;fol Time/h  Yield/%
1 No 0 12 Trace
2 p-TsOH 0.2 2.0 63
3 H,SO, 0.2 2.0 56
4 Sulfamic acid 0.2 2.0 65
5  ZrOCl,*8H,0 0.2 1.0 69
6  SbCly 0.2 1.5 48
7 TCT 0.1 2.0 69
8 TCT 0.2 1.0 93
9 TCT 0.3 1.0 92

10 TCT 04 1.0 92
11 TCT 0.5 1.0 93

“ - FENEE(10 mmol), 2K FEE(10 mmol), AT FEFHE(10 mmol), CH;CN
(30 mL), =Fifi.

AR B A B S W A
1.2 R EiEERIRTT

H T S N E FHVE L, AT — RVATE A
R IR L 5 RN IAR, 2-2 bt e . Bedt Sl I . 5K
IOAE IR RNERIEG W PO, S ER g
T T, AR T UM YK 1, Entries 1~6, 8~
12). 8 7 ¥ 58 SO Ve L, JRATTAEZ 7 VA e i B = 4
O3 2-BASEME) BB . 2-2 RN F b s, e
BT PP 1, Entries 7, 13), TG W44 'H
NMR, C NMR FlIC & W54 T T RAE.
1.3 RNEMIERIERIT

H T AEWIZ S N A 2, fER 3, BATTLL 2-%(
FEMEmE . IR AR O S S N AR R N-FR 20K
K W [ 1,2-a] ML RE -3-JH2 (4b) VE Sy SR | N, B4R T 1%
Jr vk A iRt 2 Ak, R 3 WTRLEH, &k
HA N AN P 2w A A
1.4 RNHIBEIFFR

SR FENAEVE AR IR, 8K BT o) R =
FAMR, FIBBON SR, ik, HERTA S BT
&%mﬂm&Mmm T S R 2- ke s v A
BOW R 1 5K, ARy 75 = RATIRNIEL 3

R3 AFRIHEACATS 4b 77 F 520
Table 3 Yield of product 4b effected different catalytic system

Entry Reaction condition Time/min Yield/% Ref.
1 ZnCl, (0.5 mmol), 1,4-dioxane, microwave 60 62 [7h]
2 p-TsOH (0.52 mmol), MeOH, r.t. 120 94 [8e]
3 Montmorillonite (188 mg), 1,4-dioxane, microwave, 100 C 30 78 [71]
4 4 mol/L HCl/dioxane (4 puL), CH;CN, microwave, 110 ‘C 20 73 [8f]
5 TCT (0.2 mmol), CH;CN, r.t. 60 92 The study

2-FEMERE(10 mmol), ZKFEE(10 mmol), ¥ CLFE 5 E(10 mmol).
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3.1 UESIKFH

AW 5 R P B AN e, SRR IE; 'H
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(10 mmol)F1 ZJiE(30 mL) %] 100 mL = )i+, HidkE T
I TCT (0.2 mmol), =lHiH:RMN 1~3 h J5, ¥4,
BhyE, 2R, DR OISR, a4

N-IA O3 2- TR FE K - [ 1,2-a ML e -3- i (4a): T
k. mp. 198~200 ‘CCCHRMED 200~202 C); 'H
NMR (CDCls, 400 MHz) 6: 1.00~1.69 (m, 10H), 2.83~
2.85 (m, 1H), 4.42 (brs, 1H), 6.58~6.63 (m, 1H), 6.99~
7.04 (m, 1H), 7.19~8.01 (m, 6H), 8.42~8.48 (m, 1H);
C NMR (CDCl;, 100 MHz) §: 24.7, 25.4, 33.9, 56.8,
1122, 113.8, 115.0, 125.2, 127.02, 128.8, 128.9, 129.7,
136.0, 138.2, 142.7, 155.1. Anal. caled for CoH,N3: C
78.32, H 7.26, N 14.42; found C 78.26, H 7.31, N 14.38.

N-BUT He-2-(4-F0AFE ) DK M I [ 1,2-a itk e -3- /1 (4b):
AR, mp. 146~147 C(CCHERE™ 146 C); 'H
NMR (CDCl;, 400 MHz) 6: 0.97 (s, 9H), 3.0 (brs, 1H),
6.72 (t, J=7.0 Hz, 1H), 7.05 (t, J=7.2 Hz, 1H), 7.36 (d,
J=8.4 Hz, 2H), 7.49 (d, J=8.4 Hz, 1H), 7.88 (d, J=8.4
Hz, 2H), 8.15 (d, J=7.0 Hz, 1H); *C NMR (CDCl;, 100
MHz) &: 30.5, 56.6, 111.8, 118.2, 123.4, 123.5, 123.9,
128.2, 129.7, 132.9, 134.0, 138.2, 142.5. Anal. calcd for
Ci7sH,5CIN;: C 68.11, H 6.05, N 14.02; found C 68.18, H
5.97,N 14.15.

N-JR CUIE-2-(4- SR I IR P [ 1,2-a WL e -3- i (4e):
F 4. mp. 180~181 COCHkE" 179~181 C);
'H NMR (CDCls, 400 MHz) &: 1.16~2.02 (m, 10H),
2.90~2.93 (m, 1H), 3.03 (brs, 1H), 6.78 (t, J=7.2 Hz,
1H), 7.10 (t, J=7.2 Hz, 1H), 7.40 (d, J=8.2 Hz, 2H), 7.53
(d, J=8.4 Hz, 1H), 7.92 (d, J=8.4 Hz, 2H), 8.09 (d, J=
7.2 Hz, 1H); °C NMR (CDCl;, 100 MHz) 6: 24.8, 25.6,
34.2,57.1,111.8, 118.0, 122.5, 123.9, 124.7, 128.2, 128.7,
133.0, 133.3, 136.1, 141.9. Anal. calcd for C;oH,CIN;: C
70.04, H 6.19, N 12.90; found C 70.15, H 6.02, N 13.02.

N-UT He-2-(4- TR IR FL) K M I E[1,2-a] Mk I -3- i (4d):
MO [ K. mp. 148~150 C(CCHkME™ 146 C); 'H
NMR (CDCls, 400 MHz) 0: 0.93 (s, 9H), 2.98 (brs, 1H),
6.62~6.67 (m, 1H), 7.09~7.41 (m, 4H), 7.70 (d, J=8.2
Hz, 2H), 8.05 (d, J=6.8 Hz, 1H); *C NMR (CDCl;, 100
MHz) d: 29.9, 56.3, 111.7, 117.8, 122.0, 123.5, 123.7,
125.1, 130.1, 131.5, 134.4, 138.0, 143.0. Anal. calcd for
C7H,sBrN3: C 59.31, H 5.27, N 12.21; found C 59.21, H
5.20, N 12.08.

N-FA O 55 -2-(4- i1 28 2 JE ) K M8 3 [1,2-a ] L WE -3- %
(4e): FEALE A, mp. 236~237 ‘COCk{E!"” 235~237
‘C); '"H NMR (CDCls, 400 MHz) 6: 1.02~1.79 (m, 10 H),
2.86~2.89 (m, 1H), 5.23 (brs, 1H), 6.62~6.60 (m, 1H),
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7.22~7.28 (m, 1H), 7.63~7.70 (m, 1H), 7.92~7.99 (m,
1H), 8.13 (d, J=8.8 Hz, 2H), 8.39 (d, J=8.8 Hz, 2H); 1°C
NMR (CDCLs, 100 MHz) d: 24.9, 25.4, 33.9, 57.3, 113.0,
117.1, 124.2, 124.4, 137.2, 128.1, 128.6, 133.2, 144.3,
147.6, 153.6. Anal. calcd for C;oH,oN,O: C 67.84, H 5.99,
N 16.66; found C 68.03, H 6.08, N 16.53.

N-BUT H-2-(3-F2 22 2R 2 ) K e I [1,2-a] ML e -3- 1%
@h): A A mp. 126~127 COCEkE™ 126 C);'H
NMR (CDCl;, 400 MHz) d: 0.97 (s, 9H), 3.56 (brs, 1H),
4.55 (brs, 1H), 6.70~6.78 (m, 2H), 7.10~7.17 (m, 2H),
7.32~7.50 (m, 3H), 8.28 (d, J=8.4 Hz, 1H); °C NMR
(CDCl;, 100 MHz) &: 28.9, 55.8, 111.0, 113.8, 113.8,
114.7, 117.9, 122.7, 122.8, 123.6, 127.8, 134.9, 137.6,
140.8, 155.9. Anal. calcd for C;7;HoN;O: C 72.57, H 6.81,
N 14.94; found C 72.63, H 6.78; N 15.03.

N-FA O 5 -2- (R gl -2 ) K 1 G- [1,2-a] M W -3- Ji
(4g): MK mp. 122~123 COCERE™ 121~122
‘C); '"H NMR (CDCls, 400 MHz) 6: 1.11~1.42 (m, 5H),
1.60~1.97 (m, 5H), 2.95~3.00 (m, 1H), 6.52~6.54 (m,
1H), 6.79 (t, J=7.2 Hz, 1H), 6.90 (d, J=3.2 Hz, 1H), 7.14
(t, J=8.0 Hz, 1H), 7.48~7.52 (m, 2H), 8.02 (d, J=7.2
Hz, 1H); *C NMR (CDCl;, 100 MHz) J: 25.2, 25.8, 34.3,
56.8, 105.9, 111.6, 111.8, 116.9, 122.8, 124.3, 141.2,
141.5, 142.6, 150.6, 160.9. Anal. calcd for C;;HoN;0: C
72.57,H 6.81, N 14.94; found C 72.59, H 6.85; N 14.99.

8- FHJE-N-3A L -2-(4- SR L) K P [ 1,2-a ] ML I -3
JlZ(4h): #EFE A, mp. 109~110 CCCERE™ 108 C);
'H NMR (CDCls, 400 MHz) 6: 1.09~1.80 (m, 10H), 2.68
(s, 3H), 2.90~2.93 (m, 1H), 3.10 (brs, 1H), 6.72 (t, J=7.0
Hz, 1H), 6.90~6.94 (m, 1H), 7.45 (d, J=7.0 Hz, 2H),
7.92 (d, J=7.0 Hz, 1H), 8.04 (d, J=6.8 Hz, 2H); "*C
NMR (CDCl;, 100 MHz) J: 16.5, 24.8, 25.6, 34.0, 57.2,
111.7, 121.0, 123.2, 124.9, 127.0, 128.5, 128.6, 133.0,
133.6, 135.7, 143.0. Anal. calcd for C,oH,,CIN;: C 70.68.
H 6.52, N 12.36; found C 70.72; H 6.55, N, 12.32.

6- A JE-N-20 | -2~ (4- SR SE) KM I 1,2-a] ML g -3-
Jlz(4i): ERE K. mop. 214~215 CCCHRE™ 215~217
“C); '"H NMR (CDCls, 400 MHz) J: 0.96 (s, 9H), 2.21 (s,
3H), 3.11 (brs, 1H), 6.92 (d, J=9.0 Hz, 1H), 7.25~7.41
(m, 4H), 7.88 (d, J=7.6 Hz, 2H), 7.99 (s, 1H); *C NMR
(CDCls, 100 MHz) 6: 18.0, 30.2, 55.9, 116.0, 121.0, 121.1,
121.4, 123.3, 126.9, 1282, 128.3, 136.0, 138.9, 141.7.
Anal. caled for CgH,N5: C 77.38, H 7.58, N 15.04; found
C 77.43,H7.55, N 14.92.

6- H L -N- U] HE-2-(3,4,5- = 480 3k 2R 3 ) Ik g

390 http://sioc-journal.cn/

© 2014 Chinese Chemical Society & SIOC, CAS

[1,2-a] b IE -3-Ji (4): s e [ AR CUmRE ™ o £ 2 ]
£); "TH NMR (CDCls, 400 MHz) 6: 1.02 (s, 9H), 1.27 (brs,
1H), 2.36 (s, 3H), 3.82 (s, 3H), 3.96 (s, 6H), 7.03 (d, J=
9.2 Hz, 2H), 7.48 (d, J=8.8 Hz, 2H), 7.99 (s, 1H); °C
NMR (CDCl;, 100 MHz,) §: 18.2, 30.1, 30.8, 56.6, 60.8,
106.2, 115.9, 121.3, 121.7, 122.9, 127.9, 130.5, 137.5,
138.3, 141.2, 152.9. Anal. calcd for C,;H,7;N305: C 68.27,
H 7.37,N 11.37; found C 68.20, H 7.22, N, 11.42.

6- H HE-N-UT B-2-(4- Al HE L 285 WK M I 1,2-a ] ik,
W3- (4K): B K. mep. 231~233 C (kA ™
231~232 ‘C); 'H NMR (CDCls, 400 MHz) &: 1.08 (s,
9H), 2.38 (s, 3H), 3.09 (brs, 1H), 7.04 (d, J=8.0 Hz, 1H),
7.44 (d, J=8.8 Hz, 1H), 7.91 (s, 1H), 8.17~8.24 (m, 4H);
C NMR (CDCls, 100 MHz) 6: 18.5, 30.2, 56.9, 117.0,
121.3, 122.5, 123.2, 125.0, 128.2, 128.9, 135.9, 141.2,
141.3, 147.2. Anal. calced for C;sH,oN4O,: C 66.65, H 6.21,
N 17.27; found C 66.75, H 6.18, N, 17.32.

6- F 8 -N- B30T 2 -2-(4- Y50 5 DR 5 ) K 4 3 [1,2-a] ik
WE-3-iE(41): B AR, mp. 201~203 COCHRE™ 203
‘C); "H NMR (CDCls, 400 MHz) d: 1.06 (s, 9H), 1.28 (bs,
1H), 2.38 (s, 3H), 6.99 (d, J=9.2 Hz, 1H), 7.47 (d, J=8.8
Hz, 1H), 7.57 (d, J=8.4 Hz, 2H), 7.88 (d, J=8.8 Hz, 2H),
7.98 (s, 1H); *C NMR (CDCls, 100 MHz) 0: 17.8, 30.1,
55.8, 115.6, 120.2, 120.5, 120.6, 122.84, 126.9, 128.2,
129.9, 132.0, 135.8, 140.1. Anal. calcd for C,sH,0BrN3: C
60.34, H 5.63, N 11.73; found C 60.11, H 5.56, N 11.62.

6- F Sk -N- B ) 55 -2-(HE Wy -2- 356 ) K W I [1,2-a] it
WE-3- e (4m): 354 [ K. m.p. 200~201 °C (TR ™
203 ‘C); '"H NMR (CDCls, 400 MHz) 6: 1.20~1.90 (m,
10H,), 2.38 (s, 3H), 3.08 (brs, 1H), 6.99~7.68 (m, 5H),
7.88 (s, 1H); *C NMR (CDCls, 100 MHz) : 18.6, 24.9,
26.1, 34.3, 57.1, 57.2, 116.4, 120.6, 121.3, 124.0, 124.6,
126.0, 127.78, 128.5, 132.7, 137.2, 141.2. Anal. caled for
CsHaN;3S: C 69.42, H 6.80, N 13.49, S 10.30; found C
69.28, H 6.86, N 13.40, S 10.09.
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