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FURHR A SEAZ RS W R A% Wittig 5N il 15 AT IZE O X [HE M 5[4, 5-d B WE -7 (6 H) - TRTAE 4, 723N 56%~92%. 7°4)
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Synthesis of Benzene-Bridged Bis(thiazolo[4,5-d]pyrimidin-
7(6H)-one) Derivatives

Fang, Zhengdong™

Yuan, Yi

Ye, Hualing

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

Abstract

Bis-aza-Wittig reactions of ethyl 4-[(triphenylphosphanylidene)amino]-2,3-dihydro-3-phenyl-2-thioxothiazole-

5-carboxylate (iminophosphorane 1) with aromatic diisocyanate and nucleophilic reagents produced novel benzene-bridged
bis(thiazolo[4,5-d]pyrimidin-7(6H)-one) derivatives in the presence of EtONa in 56%~92% yields. The structures of
compounds were confirmed by "H NMR, IR, MS and elemental analysis.

Keywords Dbenzene-bridged; thiazolo[4,5-d[pyrimidin-7(6H)-one; multicomponent reaction; iminophosphorane

IS FED I Pl 7 g vy e IS e, 3 o R T e 1) AR
Wittig [N 5 LA 4546 22 REVE (R 2 R A0 A W) N AT A
A MU R RS b B N S I L S SRR e
AR = 20 22 K0 IO P X T A% Wittig
RN, AT N T RS i 5ORSE AZ AR, 9
Monina il Ding 55t T XURE W E 248 6 B B
(R FH ;o 2 40 5 B89N T RS A% A 7l T e bk i A
WIS R, FRATTUR AL O IR F 2 B U R P S Rtk
I N EAT T RE— B, R, EREAR Wittig W
op R R R I N I A SOk, BE T 28 E )
SRg TAE, BATINH O 2 = R S RREREA T XA AR Wittig
SN, R SE BT 2R A 34 1R XL M I [4,5-d) W WE -
T(6H)-BFRTAMINI A . & UL Bq. 1.

* E-mail: zdfangluo@sina.com

=PPh, 1

Ph_ N
* S
s7 g COOEt

z z
P, N =N Pn
prg{ }xJ%M "
V*S o) g SA%

1 #R5it1e

1.1 FHE W [E M F+[4,5-d| 5 0E -7 (6H)-ER | T £ 49 8Y
A B B HE

EHIRE DA T, A=
K-1,4-— S BRI A 1

S, 05 T R R R 5 e (1) 1 S AR ik
FER W OWEQR) (Bq. 2). HTBER 75 SR
A, B P=X XM HEM AV S S S8 DR
o ARPRA A AN O R b W, e R AEAR I R

) OCNONCO
)

(
(2) 2HZ

IVBUR T

=

Received July 25, 2012; revised August 21, 2012; published online August 27, 2012.
Project supported by the Natural Science Foundation of Hubei Province (No. 2010CDAO061).

WI1b4s B REHE R4 (No. 2010CDA061) % B i H .

2354 http://sioc-journal.cn/

A ©2012 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2012, 32, 2354~2357



Chinese Journal of Organic Chemistry

NOTE

A BAIA 58 B

Ph N=

N PPhs
) N& + O:C:N@N:C:O .
A o~ —COOE

S
1

Ph N:C:NON:C:N /Ph

N 2
SZ\ ) COOEt EtOOC 4 /&S @

S S
2

W, Bk RS SRR SN A TR A A
3 (Eq. 3). Bk WMo Fai b iR A B A A
(N=C=N)fti'e R HIRLF IG5 05 T, AT DLRIF 2
B PE T N, BT ORI . J 19y S ik 55 55
R AR T A RA R RN, A P LR E
€, "R E k. Bl G L4 2-AR-3- 2K 5E-5-
L5 A e W -4 ( PR A0 ) ] 4% — i (Be): 1 £ A,
m.p. 158~159 ‘C; '"H NMR (CDCls, 300 MHz) §: 1.09 (t,
J=17.0 Hz, 6H, 2X CHj), 3.36 (s, 6H, 2X OCH3), 3.79 (q,
J=7.2 Hz, 4H, 2XCH,), 4.14 (s, 2H, 2XNH), 6.23 (d,
J=17.0 Hz, 4H, ArH), 6.47 (d, J=7.0 Hz, 4H, ArH) , 6.63
(d, J=7.0 Hz, 2H, ArH), 7.03 (t, J=7.0 Hz, 4H, ArH); IR
(KBr) v: 3283, 2853, 1664 (C=0), 1585, 1311, 1276
cm”'; ESI-MS m/z: 74921 (M'+H). Anal. caled for
C34H3,N4O4S4: C 54.53, H 4.31, N 11.22; found C 54.61, H
4.42,N 11.13.

Ph\ N:C:N—@N:C:N /Ph
N N

SA’g\COOEt EtOOC [ /&S

S S

+2HZ—>

2

z z
/ \
Ph N:C\ /C:N /Ph
N HNONH N
A ) COOEt  EtOOC [ PN )
S7 s S
3

=00, ML S IIAERR K AL R PR AL b Ak
G4 (Eq. 4). SRR, SN S YIRAEAE FAR ]

z VA
/ \
ph, N=G C=N_Fh
N ) EONa
AN AN
s~ “COOEt  E00C” g~ s
3

z Z
Ph N=( )=N Ph
jaSa¥a sl @
s~ S 0 (o] S” s
4

Chin. J. Org. Chem. 2012, 32, 2354~2357

© 2012 Chinese Chemical Society & SIOC, CAS

W, WARSCER. (L, 3 NI & i s Ik (i 4k 57 £
Joi, RIN o] AR 58 B, i B 248

X R-2,4- 2 R R B AN R -2,6- A UIR IS,
SN RAEAT . A SN A = A A0 (R 22 K N, R )44
T WV 2 ARSI &4 3 oy ek, fEnaliE47 [
N, BEAERIE. LOAS &, SRl ik Lo i s 45 ) 58
RGN, T A A PR A B
2.2 FHE T [E M F[4,5-0]1 B -7 (6H)-BR 14T £ 4 B9
BIEFE

B ANE IR S . LA R TR R,
BT A W 0 15 B S RS0 o T 454 o, 7674
de (1) 'H NMR ', FKIRAMWFHNBELE S 6.5~7.6 2
lH], b2 Eg, RIARBR 3 DA RS BB AE o
2.35 4b, RIA LI, WENEFEN 2 ArIERCEN Y A B
SRR EAE 0 2.61 Ab, FHHPYEIE; HEE EAK
AR REAE 6 111 Ab, FBL =5, fEIR H, mEng IR
) C=0 s ffgrdiRshig HELAE 1686 em ' 4k, J53F 1
) C=C XU )1 4R G5 PR BN 7E 1381~1589 em ' 47 2~
3 ARG E, IR C=N U 4 iR sh 4E
1550~1590 cm ', ML HL B 25 il $dis v LLG L, B
A IS WA B 0 7 7 B8 P M +H), 00
WA TG =) 7y 1 I 45 R AIE

2 %

ASCHREE I, Wittig WA B T ARMFEX [ WEM:
IF[4,5-d W KE-T(6H)-MH1HT L4, i, R
SRR BRIEA T XA A Wittig [N, 41 T &% Wittig [
AL S RO AL IR Y A

3 ZRAH
3.1 E5RFT

P48 s AL IUEE =62 A T AR 1) X -4 B Sl s o
G52, dRIETEARERLIE; £L4MEA Nicolet 7500 NXR 41
HMGIEACIN E (KBr 5 )7); "H NMR ] Varian Mercury
300 R ILIRAGI 52, TMS g W Fxk; MS i fi] Finnigan
LCQ Advantage MAX JUEACIE. B SEie 2 i h
TS 23 B 4l ).
3.2 ZWHE

rRAAARE IV E 1 B 2 IOCHR[13], mop. 224~
225 °C. 18 0~5 C R HEBAARY T, #0572 il
1i5(0.003 mol)i INEFE % 1 (3.2 g, 0.006 mol)1] 5
FBE (15 mL)H, 7F 0~5 CHEE 2~3 h, LA
KEBER, A 20 mL R LB @ V4=
12 21LAYTTE bR 2 =R A . U8, BEE IR 78 2k

http://sioc-journal.cn/ 2355



BN M ER
KIBAEER], FIMA 15 mL JE/K 2N, FinsE iR “k
(0.006 mol), 4R i ¥ N & £ BN 1) B (A R Compd. Ar z Time/h  Yield/%
T2 H RN, 3 00 N I B ), EE R
RV 3~5 h. R LA, TR CREE L, 15 ) N\
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Table 1 Preparation of the title compounds ak CH, MeO 5 57
Compd. Ar Z Time/h  Yield/%
4a {% NE, 3 92
41 CHj EtO 5 56
4b {% N Do 3 87
/
1,4-R[2,3- A -2- TR -3-2R - 5-( T L LA H e
“c MeO A 6 I [4,5-d)BERE-T(6 H)- 3 75 (4a): HE AR, mp. 258~
O 259 ‘C; 'H NMR (CDCls, 300 MHz) 8: 0.97 (t, J=7.0 Hz,
12H, 4 X CHy), 2.58 (t, J=7.2 Hz, 8H, 4XNCH,), 6.52~
ad Q O A o 7.65 (m, 14H, ArH); IR ({(Br) v: 3321, 2936, 1688 (C=
0), 1541, 1368, 1240 cm™'; ESI-MS m/z: 739.18 (M"+
H). Anal. caled for C3;¢H34NgO,S,: C 58.51, H 4.64, N
15.16; found C 58.38, H 4.57, N 15.27.
4 {}Cm NEG \ " L A-A[2,3- 2B AR 3-SR HEOHH  5
[4,5-d] W& e -7(6H)- i 3175 (4b): B4 1K, mp. 287~
288 ‘C; 'H NMR (CDCls, 300 MHz) §: 3.01 (t, J=7.2 Hz,
8H, 4 X NCH,), 3.65 (t, J=7.0 Hz, 8H, 4 X OCH,), 6.68~
7.67 (m, 14H, ArH); IR (KBr) v: 3350, 2953, 1686 (C=
af {}cm N b 3 79 0), 1545, 1367, 1246 cm™'; ESI-MS m/z: 767.34 (M"+
—/ H). Anal. caled for C3;gH3oNgO4S4: C 56.38, H 3.94, N
14.61; found C 56.29, H 4.02, N 14.72.
1,4-X0[2,3- & -2-B AR -3- FR Hs-5-( FF A 3% ) e g
[4,5-d]WE e -7(6H)- i 3145 (4e): Tt ik, mp. 273~
s {}Cm MeO 4 7 274 °C; '"H NMR (CDCl;, 300 MHz) d: 3.37 (s, 6H, 2X
OCH,), 6.70~7.53 (m, 14H, ArH); IR (KBr) v: 3343,
2956, 1678 (C=0), 1544, 1343, 1225 cm '; ESI-MS m/z:
657.35 (M +H). Anal. caled for C30H,0N¢O4S4: C 54.86,
H 3.07, N 12.80; found C 54.77, H3.12, N 12. 72.
4h {}cm EtO 4 70 1,4-[2,3- -2 B AX-3- A I -5-( L 53 WE M
[4,5-d]WA IE-7(6H)-Bi F= 12K (4d): A0 54, mp. 292~
293 °C; '"H NMR (CDCls, 300 MHz) &: 1.11 (t, J=7.0 Hz,
6H, 2 X CH3), 3.51 (q, J=7.2 Hz, 4H, 2X OCH,), 6.50~
7.61 (m, 14H, ArH); IR (KBr) v: 3343, 2951, 1678 (C=
4 CHy  NE 4 m 0), 1541, 1343, 1226 cm'; ESI-MS m/z: 685.12 (M'+
H). Anal. caled for Cs;;HpNgO4S4: C 56.12, H 3.53, N
12.27; found C 56.21,H 3.59, N 12.20.
2356 http://sioc-journal.cn/ © 2012 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2012, 32, 2354~2357
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2,4-X[2,3- - 2-IiAR-3- R k- 5-( T L a k) e
I [4,5-d] W% WE -7(6H)- B 31 F 2K (de): B {0 &b 4K, mup.
265~266 ‘C; 'H NMR (CDCl;, 300 MHz) §: 1.11 (t, J=
7.0 Hz, 12H, 4X CH;), 2.35 (s, 3H, PhCH;), 2.61 (q, J=
7.2 Hz, 8H, 4XNCH,), 6.52~7.61 (m, 13H, ArH); IR
(KBr) v: 3321, 2936, 1686 (C=0), 1541, 1368, 1243
em”'; ESI-MS m/z: 75327 (M'+H). Anal. caled for
C57H36N50,S4: C 59.02, H 4.82, N 14.88; found C 58.89, H
4.75,N 14.77.

2,4-M[2,3- & -2-Bi AR -3- IR F-5- (N bR ) B WA
[4,5-d W E-7(6H)-MHE ] 2R (4f): TG0 dnfA, mp. 296~
297 ‘C; '"H NMR (CDCl;, 300 MHz) &: 2.37 (s, 3H,
PhCH;), 2.91 (t, J=7.2 Hz, 8H, 4 X NCH),), 3.65 (t, J=7.0
Hz, 8H, 4 X OCH,), 6.61~7.62 (m, 13H, ArH); IR (KBr)
v: 3350, 2953, 1686 (C=0), 1545, 1367, 1246 cm ';
ESI-MS m/z: 781.44 (M"+H). Anal. caled for C3;H3Ng-
0,S4: C 56.90, H 4.13, N 14.35; found C 56.83, H 4.08, N
14.29.

2,4-X[2,3- A& -2-Fi AR -3- 75 3 -5-( H AR 35 ) W g
[4,5-d]WsWE -7(6H)- i 55 2K (4g): A EEE, mp.>300
‘C;'H NMR (CDCl;, 300 MHz) 6: 2.36 (s, 3H, PhCH3),
3.38 (s, 6H, 2XOCH3), 6.62~7.55 (m, 13H, ArH); IR
(KBr) v: 3327, 2931, 1678 (C=0), 1541, 1334, 1267
cm '; ESI-MS m/z: 671.01 (M"+H). Anal. caled for
C31H2N¢0,4S4: C 55.51, H 3.31, N 12.53; found C 55.46, H
3.40, N 12.45.

2,4-X[2,3- & -2-Fi AR -3- IR e -5-( £ A 3 ) WE e
[4,5-d|WEWE-7(6H)- i 1] T 25 (4h): (€844, m.p.>300
‘C; '"H NMR (CDCls, 300 MHz) 8: 1.11 (t, J=7.0 Hz, 6H,
2XCHjs), 2.36 (s, 3H, Ph-CH,), 3.53 (q, J=7.2 Hz, 4H,
2XOCH,), 6.46~7.43 (m, 13H, ArH); IR (KBr) v: 3328,
2913, 688 (C=0), 1540, 1342, 1230 cm”'; ESI-MS m/z:
699.02 (M +H). Anal. caled for C33H,eNO4S4: C 56.71,
H 3.75, N 12.03; found C 56.82, H 3.68, N 12.11.

2,6-M[2,3- “A-2-BiAR-3- PR FE-5-( T LI I e M
IF[4,5-d W W -7(6H)- Fi 3 ] FH A< (40): 0 & K, mop.>
300 ‘C; 'H NMR (CDCls, 300 MHz) 6: 1.10 (t, J=7.0 Hz,
12H, 4X CH3), 2.35 (s, 3H, PhCH;), 2.57 (q, J=7.2 Hz,
8H, 4XNCH,), 6.52~7.85 (m, 13H, ArH); IR (KBr) v:
3320, 2936, 1687 (C=0), 1541, 1368, 1243 cm ';
ESI-MS m/z: 753.27 (M"+H). Anal. calcd for Cs;H3sNs-
0,S,: C 59.02, H 4.82, N 14.88; found C 58.95, H 4.77, N
14.79.

2,6-M[2,3- & -2-Bi AR -3- IR F-5- (N bR L ) B M 3
[4,5-d]WEE-7(6H)- i HE 1 FH K (4): il e, mop.>300
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‘C; '"H NMR (CDCls, 300 MHz) §: 2.35 (s, 3H, PhCHj),
2.97 (t, J=7.2 Hz, 8H, 4 X NCH.,), 3.65 (t, J=7.0 Hz, 8H,
4XOCH,), 6.61~7.69 (m, 13H, ArH); IR (KBr) v: 3350,
2953, 1686 (C=0), 1545, 1367, 1246 cm™'; ESI-MS m/z:
781.44 (M +H). Anal. caled for C37H3,Ng0,4S4: C 56.90,
H 4.13, N 14.35; found C 56.94, H 4.15, N 14.27.

2,6- X [2,3- - E-2-Fi AQ-3- 7% 3 -5-( H 48 35 ) e 1
[4,5-d]WEWE-7(6H)- 3] 2K (4k): (A EA 1K, m.p.>300
“C;'H NMR (CDCl;, 300 MHz) 6: 2.35 (s, 3H, PhCH3),
3.37 (s, 6H, 2XOCH3), 6.62~7.81 (m, 13H, ArH); IR
(KBr) v: 3327, 2931, 1683 (C=0), 1536, 1334, 1267
cm '; ESI-MS m/z: 671.01 (M*+H). Anal. caled for
C31H2N¢0,4S4: C 55.51, H 3.31, N 12.53; found C 55.62, H
3.41,N 12.47.

2,6- X [2,3- & -2-Fi A -3- IR I -5-( £ 58 3 ) WE e
[4,5-d| W5 -7(6H)- I 5L T 2 (41): ({4844, m.p.>300
“C; "H NMR (CDCls, 300 MHz) d: 1.07 (t, J=7.0 Hz, 6H,
2X CHjs), 2.36 (s, 3H, PhCH3), 3.53 (q, J=7.2 Hz, 4H, 2 X
OCH,), 6.46~7.83 (m, 13H, ArH); IR (KBr) v: 3328,
2934, 1686 (C=0), 1540, 1342, 1238 cm™'; ESI-MS m/z:
699.02 (M +H). Anal. caled for C33H,oNO,4S4: C 56.71,
H 3.75, N 12.03; found C 56.80, H 3.76, N 12.08.
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