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Three-Component Synthesis of 1,4-[6,6'-(3-Trifluoromethyl-
pyrazolo[3,4-d]pyrimidinyl)]piperazines

Fang, Zhengdong™

Fang, Di

Chen, Quan

(College of Chemistry and Environmental Engineering, Hubei Normal University, Huangshi 435002)

Abstract Three-component reactions of ethyl 1-phenyl-3-trifloromethyl-5-[(triphenylphosphanylidene)amino]-4-carboxylate

(iminophosphorane 2) with aromatic isocyanate and piperazine derivatives produced novel 1,4-[6,6'-(3-trifluoromethyl-pyra-

zolo[3,4-d]pyrimidinyl)]piperazines in the presence of EtONa in 55%~87% yields. The structures of synthetic compounds
were confirmed by 'H NMR, IR, MS techniques and elemental analysis.
Keywords piperazine; pyrazolo[3,4-d]pyrimidine; multi-component reaction; synthesis
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iz (RNH,) A Aift e (RoNH),  FRAR AL A 4 3 ok vl i
FNEIE e AU PR G TR BE SR AR
AT R Wittig RNV, 1E 86 BOE AR S 2k
kAR, IXH, FAITEE— 22 M G /K Wk G e H AR (1)
Z o S RN, ARISEEL T 1,4-[6,6'-(3- — 9
- e I3, 4-d R E ) IR T A= 0 1K 5 B(Scheme 1).
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LE R PR AR A OCER, (HE, N smbk i i1k 77 &
P B IS EL BN OCFA (Scheme 4).
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ATl Z Ay RINVAE LT 1,4-[6,6'-(3- =36 T k-
NEL I I [3,4-d W BE ) IRWE T AE M, P10 A0 HT T R Nk FE,
HXTE B= YT T P RAE A TG 2 4T
3 ZEEMH
31 XESIRKH

S5 U AC B =2 T A IR X4 T S s
I 5E, WETFREMRIE; £04MLL Nicolet 7500 NXR 41
AN ERESCN 5 (KBr Ji/7); '"H NMR | Varian Mercury
300 BURZREILARACI E, TMS A WAR; MS i ] Finnigan
LCQ Advantage MAX Jit i {0l 7€ ; G 2 43 #r 4 1]
Perkin-Elmer CHN 2400 JGZ 0 HT{E. 2 TLC 4
AW s S HERR. BT A S5 24 i 38 Ok T B 23 A Al ),
T AR AT 20 AR 2.

32 LWHE

1- 2R FE-3- = G I 6 -5- 2 ik -4- LA R SR I e (1) 1)
%2 B CR[26], 7% 88%, m.p. 131~133 C.

TEVKIKIRARENE, M= 4H%(2.42 g, 24 mmol)ii# N
P = RIPEG14 g, 12 mmol) M N L 5E(2.84 g, 12
mmol)7EJC/K L5 (40 mL) I, #iEdE 20 min, 25
TN 1-2K 3 -3 = 3 k-5 e -4- LS8 FEFRFEIE M (1)
(2.4 g, 8 mmol), MN5E/ERLEATE 45 CHiFE RN 4 h. 4]
it uk, Kk A DL 2R R, 15 A A SRR
MM 100 mL A7k, JEH TS A GREE. &9F B
Frf3 BRI Qg B 2 5, A9 10 0E-3- = 5 T L 4-
LAAFEIRIEIMEMe-5- = R FE I A (B W iz 2) 3.72
g, IEF 85%, AR mp. 113~114 'C; 'H NMR
(CDCls, 300 MHz) §: 1.05 (t, J=7.0 Hz, 3H, CH;), 2.36
(q, J=7.2 Hz, 2H, OCH,), 7.34~7.68 (m, 20 H, Ar-H); IR
(KBr) v: 2937, 1693 (C=0), 1546, 1504, 1421, 1146, 786
cm '; ESI-MS m/z: 406.17 (M+H)". Anal. calcd for
C1oH,sN30,PF5: C 56.30, H 3.73, N 10.37; found C 56.42,
H 3.67, N 10.23.

0 CRTBASMRY T, Koy RramEE©G
mmol)iiF I E B 2 (2.43 g, 6 mmol) ) & FbE A
(15 mL)F, ££ 0~5 CHE 2~3 h, HUEZEE K%
A, A 20 mL &R LEF) © VCAThE)=1 : 2]LAYL
VERR L = ORAE . DR, JEAEIRUR T 28 RO A,
TN 15 mL /KOG, e /KRG s LR (3
mmol), 4R Ji5 i NG S L BEAN I LB, RN X
I 3~4 h. R LR, FRRDLLCREE L, #33]
AHDY. ) 1,4-[6,6'-(3- = 56t FF -tk i 5 [3,4-d] W ) IR R 4T
3. B AL 1.
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Table1  Preparation of the title compounds
Compd. Ar R Yield/%
3a Ph H 83
3b Ph 2-Me 75
3¢ Ph 2,5-Me, 66
3d Ph 2-Ph 64
3e Ph [ | 74

S
3f 4-MC-C6H4 H 72
3g 4-Me-CgHy 2-Me 63
3h 4-MC-C6H4 2,5-M62 60
3i 4-MC-C6H4 </j\ 59
S
3j 4-MC-C6H4 @\ 55
(0]
3k 4-Cl-C¢Hy H 87
31 4-Cl-C¢Hy 2-Me 82
3m 4-Cl-C¢Hy 2-Ph 71
3n 4-Cl-C¢Hy </j\ 73
S
30 4-N02-C6H4 H 84
3p 4-N02-C6H4 2-Me 76
3(1 4-N02-C6H4 2-Ph 67
3r 4-N02-C6H4 @\ 63
(0]

© 2013 Chinese Chemical Society & SIOC, CAS

1,4-[6,6'-(1,5- K K& -3- — 5 1 3 -4- 45— M4 [3,4-d]
IERE) R (3a): 04K, mp. 212~213 “C; '"H NMR
(CDCls, 300 MHz) J: 2.68 (t, J=7.2 Hz, 8H, 4NCH,),
7.03 (s, 2H, Ar-H), 7.25~7.65 (m, 18H, Ar-H); IR (KBr)
v: 2936, 1688 (C=0), 1541, 1427, 1140 cm '; ESI-MS
m/z: 795.45 (M+H)". Anal. calcd for C4H,sN;,O,F¢: C
60.45, H 3.55, N 17.62; found C 60.36, H 3.58, N 17.74.

1,4-[6,6'-(1,5- K FE-3- = G F FE-4- 48— L MR [ 3,4
WEIE)]-2- FHHENRIE(3b): [ dh ik, mop. 246~247 °C; 'H
NMR (CDCls, 300 MHz) ¢: 1.05 (d, J=6.8 Hz, 3H, CHj),
2.52 (d, J=7.2 Hz, 2H, CH,), 2.65 (t, J=7.2 Hz, 2H,
CH,), 2.76 (t, J=7.2 Hz, 2H, CH,), 3.08~3.23 (m, 1H,
CH), 7.00 (s, 2H, Ar-H), 7.24~7.64 (m, 18H, Ar-H); IR
(KBr) v: 3303, 1687 (C=0), 1523, 1460, 1146 cm ';
ESI-MS m/z: 809.31 (M + H) " . Anal. caled for
C4H30N40,Fq: C 60.89, H 3.74, N 17.32; found C 60.97,
H 3.62,N 17.43.

1,4-[6,6'-(1,5- K FE-3- = G F FE-4- 48— L R [ 3,4
WAIE)]-2,5- — I IEIRBE3e): E 1Ak, mp. 281~283
‘C; "H NMR (CDCls, 300 MHz) d: 1.10 (d, J=6.8 Hz, 6H,
2CH3), 2.52 (d, J=7.2 Hz, 4H, 2CH,), 3.03~3.22 (m, 2H,
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2CH), 7.01 (s, 2H, Ar-H), 7.23~7.65 (m, 18H, Ar-H); IR
(KBr) v: 3305, 1687 (C=0), 1572, 1358, 1112 cm™'; ESI-
MS m/z: 823.19 (M+H)+. Anal. caled for C4,H3,N;O,F:
C 61.31, H3.92, N 17.02; found C 61.45, H 3.73, N 17.13.

1,4-[6,6'-(1,5- " % HE-3- = 5 F 5k -4- 45— IH 4 [ 3,4
WAIE)]-2- R FEWR R (3d): €8 d K, mp.>300 C; 'H
NMR (CDCls, 300 MHz) 6: 2.69 (t, J=7.2 Hz, 4H, 2CH,),
2.87 (d, J=7.2 Hz, 2H, CH,), 4.12 (t, J=6.8 Hz, 1H, CH),
7.00 (s, 2H, Ar-H), 7.16~7.48 (m, 23H, Ar-H); IR (KBr)
v: 3331, 2902, 1688 (C=0), 1437, 1356, 1203 cm ';
ESI-MS m/z: 871.50 (M+H)+. Anal. calcd for CyeHj,-
N1O,Fg: C 63.45, H 3.70, N 16.08; found C 63.34, H 3.62,
N 16.21.

1,4-[6,6'-(1,5- 2K Ft-3- — 5 {445~ L [ 3,4
IBEIE )]-2-(2- My JE)IREE (3e): 104, mp. >300 C;
'H NMR (CDCls, 300 MHz) J: 2.68 (t, J=7.2 Hz, 4H,
CH,), 2.97 (d, J=7.2 Hz, 2H, CH,), 4.13 (t, J=7.2 Hz,
1H, CH), 6.56~6.97 (m, 3H, thiophene-H), 7.31 (s, 2H,
Ar-H), 7.24~7.65 (m, 18H, Ar-H); IR (KBr) v: 3321,
2925, 1689 (C=0), 1448, 1332, 1143 cm™'; ESI-MS m/z:
877.49 (M+H)+. Anal. caled for CyHzoN;(O,F¢S: C
60.27, H 3.45, N 15.97; found C 60.19, H 3.60, N 16.08.

1,4-[6,6'"-(1- 4 HE-3- = 5 F A -4-46-5-(4- T BE Ak ) -
I M [3,4-] W5 15 )| WR 52 (3F): G {0 A4, mup. 296~297
‘C; '"H NMR (CDCls, 300 MHz) 6: 2.34 (s, 6H, 2CHs),
2.67 (t, J=7.2 Hz, 8H, 4CH,), 7.12~7.50 (m, 18H, Ar-H);
IR (KBr) v: 3341, 2930, 1689 (C=0), 1545, 1427, 1146
cm '; ESI-MS m/z: 823.43 (M+H)". Anal. caled for
C4H3oN O,Fg: C 61.31, H 3.92, N 17.02; found C 61.24,
H4.05,N 17.11.

1,4-[6,6'"-(1- 4 HE-3- = 5 F A -4-48-5-(4- T BE AL )~
NEE PR3, 4-d )M E ) ]-2- FEDRIR (3g): 1 A d A&, m.p.>>300
‘C;"H NMR (CDCls, 300 MHz) d: 1.09 (d, J=6.8 Hz, 3H,
CH3), 2.36 (s, 6H, 2CH3), 2.65 (d, J=7.2 Hz, 2H, CH,),
2.76 (t, J=7.2 Hz, 4H, 2CH,), 3.03~3.22 (m, 1H, CH),
7.06~7.56 (m, 18H, Ar-H); IR (KBr) v: 3327, 2925, 1688
(C=0), 1523, 1414, 1118 cm'; ESI-MS m/z: 836.55
(M—|—H)+. Anal. calcd for C43H3uN(O,Fs: C 61.72, H 4.10,
N 16.74; found C 61.63, H4.21, N 16.63.

1,4-[6,6"-(1- 4 5E-3- = 5 F e -4-48-5-(4- T RR A 0 ) -
NE M [3,4-d] W g )]-2,5- R R R (3h): [ A
m.p.>300 ‘C; "HNMR (CDCls, 300 MHz) 6: 1.08 (d, J=
7.0 Hz, 6H, 2CHs), 2.35 (s, 6H, 2CHj3), 2.63 (d, J=7.2 Hz,
4H, 2CH,), 3.04~3.26 (m, 2H, 2CH), 7.12~7.55 (m,
18H, Ar-H); IR (KBr) v: 3314, 2921, 1689 (C=0), 1476,
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1237, 1118 ecm™'; ESI-MS m/z: 851.38 (M+H)". Anal.
caled for C4H36N0O,F¢: C 62.11, H 4.26, N 16.46; found
C 62.03, H4.37, N 16.55.

1,4-[6,6"-(1- 4 HE-3- — 5 F H-4- 5 -5-(4- LR L -
NEE P4 [3,4-df] W I )]-2-(2- W6 Wy 3 ) DR R (3i): 11 €20 it A4,
m.p.>300 C; "HNMR (CDCls;, 300 MHz) d: 2.38 (s, 6H,
2CH3), 2.67 (t, J=7.2 Hz, 4H, 2CH,), 3.04 (d, J=7.0 Hz,
2H, 2CH), 4.12 (t, J=7.0 Hz, 1H, CH), 6.58~6.91 (m,
3H, thiophene-H), 7.08~7.53 (m, 18H, Ar-H); IR (KBr) v:
3312, 2937, 1689 (C=O0), 1447, 1412, 1117 cm™'; ESI-
MS m/z: 905.35 (M+H)+. Anal. calcd for CysH34N;(O,-
EeS: C 61.06, H 3.79, N 15.48; found C 60.91, H 3.68, N
15.77.

1,4-[6,6'"-(1- 4K -3- — 5 F H-4-5-5-(4- LR L -
ML M4e [3,4-df] 3% IE )]-2-(2- PR R 45 ) R 18 (3): G 4 il A4,
m.p.>300 ‘C; "HNMR (CDCls;, 300 MHz) d: 2.35 (s, 6H,
2CH3), 2.67 (d, J=7.2 Hz, 4H, 2CH,), 3.01 (d, J=6.8 Hz,
2H, CH,), 4.38 (t, J=7.0 Hz, 1H, CH), 6.06~6.25 (m, 2H,
furan-H), 7.07~7.53 (m, 19H, Ar-H and furan-H); IR
(KBr) v: 3347, 2926, 1687 (C=0), 1472, 1415, 1118
cm'; ESI-MS m/z: 889.28 (M+H)" . Anal. caled for
CaH34N10O5F¢: C 62.16, H 3.86, N 15.76; found C 62.13,
H3.75,N 15.67.

1,4-[6,6'-(1- A8 HE-3- — 3 A -4- 56 -5-(4- U R J -kt
W [3,4-d M ) IR IR (3K): 115 44, m.p.>300 °C; 'H
NMR (CDCls, 300 MHz) 6: 2.67 (t, J=7.2 Hz, 8H, 4CH,),
7.25~7.57 (m, 18H, Ar-H); IR (KBr) v: 3332, 2914, 1703
(C=0), 1437, 1426, 1117 cm™'; ESI-MS m/z: 863.15
(M—+H)". Anal. caled for C4HN;0O,CLFs: C 55.63, H
3.03, N 16.22; found C 55.74, H 3.11, N 16.14.

1,4-[6,6'-(1- 455 -3- = 3 F ik -4- 45 -5-(4- U R k-t
W4 [3,4-d| W I )]-2- FRE DR R (31): 11 €4 dh 4, m.p.>300
“C; "H NMR (CDCls, 300 MHz) d: 1.03 (d, J=7.0 Hz, 3H,
CH;), 2.65 (d, J=7.2 Hz, 2H, CH,), 2.78 (t, J=7.2 Hz,
2H, CH,), 2.73 (t, J=7.2 Hz, 4H, 2CH,), 3.01~3.20 (m,
1H, CH), 7.24~7.55 (m, 18H, Ar-H); IR (KBr) v: 3328,
2911, 1706 (C=0), 1426, 1410, 1118 cm™'; ESI-MS m/z:
877.12 (M+H)". Anal. caled for C4HysNqO,CLFs: C
56.11, H 3.22, N 15.96; found C 56.03, H 3.15, N 16.07.

1,4-[6,6'-(1- A8 HE-3- — 3 A H-4- 56 -5-(4- U R -kt
M43, 4-d| W I )]-2- R FEWRIR (3m): [ €4 g A&, m.p.>300
‘C; "H NMR (CDCls, 300 MHz) &: 2.67 (t, J=7.2 Hz, 4H,
2CH,), 3.03 (d, J=7.0 Hz, 2H, CH,), 4.17 (t, J=7.0 Hz,
1H, CH), 7.12~7.55 (m, 23H, Ar-H); IR (KBr) v: 2976,
1703 (C=0), 1423, 1408, 1118 cm™'; ESI-MS m/z:
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939.27 (M+H)" . Anal. caled for CyH3oN;o0,CL,Fs: C
58.79, H3.22, N 14.91; found C 58.67, H3.13, N 14.82.

1,4-[6,6'-(1- 48Kk -3- = 5 F ik -4- 280 -5-(4- UK Ik )it
W[ 3,4~ R I )]-2-(2-WEWy FE IR IE (3n): 1 €4 A, mp.>
300 C; "HNMR (CDCls, 300 MHz) d: 2.76 (t, J=7.2 Hz,
4H, 2CH,), 2.97 (d, J=7.2 Hz, 2H, CH,), 3.03 (t, J=7.0
Hz, 1H, CH), 6.68~6.91 (m, 3H, thiophene-H), 7.24~
7.56 (m, 18H, Ar-H); IR (KBr) v: 2954, 1701 (C=0),
1438, 1412, 1118 cm™'; ESI-MS m/z: 94533 (M+H)".
Anal. calcd for C4HygN;iO,CLF(S: C 55.88, H 2.98, N
14.81; found C 55.75, H 3.08, N 14.73.

1,4-[6,6"-(1- A HE-3- — 55 F He-4-5-5-(4-TH FE R O )~
MM [3,4-d] e ) IR IR (30): A €5 A&, m.p.>300 C;'H
NMR (CDCls, 300 MHz) d: 2.67 (t, J=7.2 Hz, 8H, 4CH,),
7.25~7.57 (m, 10H, Ar-H), 7.78~8.17 (m, 8H, Ar-H); IR
(KBr) v: 3332, 2914, 1712 (C=0), 1437, 1426, 1117
ecm'; ESI-MS m/z: 88545 (M+H) . Anal. caled for
C4oHpeN,06F6: C 54.30, H 2.96, N 19.00; found C 54.41,
H 3.01, N 19.10.

1,4-[6,6"-(1- 4 HE-3- — 55 F He-4- 5 -5-(4-TH FE R O )~
NHE A (3,4~ )W E ) ]-2- FHE IR IR (3p): FI €4 i 4A, m.p.>>300
‘C; '"H NMR (CDCl, 300 MHz) : 1.03 (d, J=7.0 Hz, 3H,
CH;), 2.65 (d, J=7.2 Hz, 2H, CH,), 2.73 (t, J=7.2 Hz,
4H, 2CH,), 3.03~3.22 (m, 1H, CH), 7.24~7.55 (m, 10H,
Ar-H), 7.74~8.17 (m, 8H, Ar-H); IR (KBr) v: 3328, 2911,
1706 (C=0), 1426, 1410, 1118 cm '; ESI-MS m/z:
899.37 (M+H)+. Anal. calcd for C4HygN[,OgFs: C 54.79,
H 3.14, N 18.70; found C 54.73, H 3.19, N 18.76.

1,4-[6,6'-(1- A8 HE-3- = 5 F ke -4- 280 -5-(4- R BE A ) -
NEE PR3, 4-d )M E ) ]-2- R HENR IR (3q): 1 EA A&, m.p.>>300
‘C; "H NMR (CDCls, 300 MHz) §: 2.67 (t, J=7.2 Hz, 4H,
2CH,), 3.09 (d, J=7.0 Hz, 2H, CH,), 4.14 (t, J=7.0 Hz,
1H, CH), 7.02~7.14 (m, 5H, Ar-H), 7.12~7.55 (m, 10H,
Ar-H), 7.72~8.15 (m, 8H, Ar-H); IR (KBr) v: 2976, 1710
(C=0), 1423, 1408, 1118 cm'; ESI-MS m/z: 961.23
(M+H)". Anal. calcd for C4H3oN,04F¢: C 57.50, H 3.15,
N 17.49; found C 57.62, H3.11, N 17.41.

1,4-[6,6'-(1- A8 KL -3- — 5 F e -4- 28 -5-(4- B R R 6 ) -
N P [3,4-df] W WE )]-2-(2- PR MR 255 ) WIR R (3r): 11 80 it A4,
m.p.>300 ‘C; "HNMR (CDCls, 300 MHz) : 2.76 (t, J=
7.2 Hz, 4H, 2CH,), 2.97 (d, J=7.2 Hz, 2H, CH,), 4.35 (t,
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J=7.0 Hz, 1H, CH), 6.08~6.91 (m, 3H, furan-H), 7.24~
7.56 (m, 10H, Ar-H), 7.78~7.16 (m, 8H, Ar-H); IR (KBr)
v: 2954, 1711 (C=0), 1438, 1412, 1118 cm™'; ESI-MS
m/z: 951.31 (M+H)". Anal. calcd for C4H,gN;,0-F: C
55.58, H2.97, N 17.68; found C 55.77, H 3.05, N 17.76.
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