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Synthesis of Fused-Ring Sydnones with a Spirocyclohexane Moiety

Zhang, Zhanbin*

Zhang, Honghai

(College of Chemistry, Beijng Normal University, Beijing 100875)

Abstract Fused-ring sydnones with a spiro cyclohexane moiety were prepared via oxa-Pictet-Spengler reaction of
3-(3-aryl-3-hydroxypropyl)sydnones with cyclohexanone in the presence of boron trifluoride ether complex.
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1.3 3-3-FE--HRERE)NEINS IR CERH &L
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¥ 3-(3-J57 5E-3-F2 N ) (1.5 mmol) 53
fiid (3.0 mmol)¥F T~ 1,4- 4 /NIA(10 mL)H, 7EUK/KIBE
HIF A BF3*E,0 ¥ 35(0.5 mL), VR & RIS WA 1,
ZEUBCE 1d, RN BF3E6LO ¥¥(0.5 mL). HI# 20
WRERER SN, A JRURLE ARV K. KR A BN 73 W 2,
MR NaHCO; il vEisk b, FH 418 LBE#I, 418
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5a: 773 43%, m.p. 184~185 C; 'H NMR (CDCl,,
500 MHz) 6: 1.29~2.59 (m, 12H), 4.45 (ddd, J=13.2,
4.4,3.0 Hz, 1H), 4.74~4.80 (m, 1H), 4.85 (dd, J=8.8, 6.0
Hz, 1H), 7.29~7.42 (m, 5H); “C NMR (CDCl,;, 125
MHz) J: 166.81, 141.85, 128.72, 127.72, 125.27, 110.22,
76.82, 70.73, 49.43, 36.44, 35.18, 29.14, 24.59, 21.09,
20.83; IR (KBr) v: 2932, 1745, 1507, 1074, 1014, 812
cm 'y MS (EI) m/z: 301 (M"+1), 300 (M"). Anal. calcd
for Ci7H5N,05: C 67.98, H 6.71, N 9.33; found C 68.11,
H 6.81, N 9.26.

5b: 7% 51%, m.p. 203~204 °‘C; '"H NMR (CDCls,
500 MHz) ¢6: 1.32~2.58 (m, 12H), 4.45 (ddd, J=13.3,
4.7,3.0 Hz, 1H), 4.75 (dt, J=13.0, 4.9 Hz, 1H), 4.82 (dd,
J=8.9, 6.0 Hz, 1H), 7.34~7.39 (m, 4H, ArH); °C NMR
(CDCls, 125 MHz) §: 20.83, 21.08, 24.52, 29.09, 35.12,
36.40, 49.32, 70.21, 77.02, 109.99, 126.66, 128.93, 133.54,
140.31, 166.71; IR (KBr) v: 2928, 1747, 1492, 1185, 1015,
824 cm '; MS (EI) m/z: 334 (M"), 335 (M"+1). Anal.
calcd for C{7H;9N,O;Cl: C 60.99, H 5.72, N 8.37; found C
61.11, H5.92, N 8.31.

5¢: P7F 40%, m.p. 212~213 “C; 'H NMR (CDCls,
500 MHz) 0: 1.30~2.58 (m, 12H), 4.72~4.82 (m, 1H),
4.43~4.47 (m, 1H), 4.81 (dd, J=8.9, 6.1 Hz, 1H), 7.30 (d,
J=8.6 Hz, 2H), 7.54 (d, J=8.3 Hz, 2H); *C NMR
(CDCls, 125 MHz) §: 20.84, 21.09, 24.52, 29.08, 35.07,
36.40, 49.31, 70.24, 77.04, 109.98, 121.63, 126.99, 131.89,
140.83, 166.70; IR (KBr) v: 2933, 1746, 1501, 1073, 1015,
816 cm '; MS (EI) m/z: 378 (M") 379 (M"+1). Anal.
caled for C,7H,oN,05Br: C 53.84, H 5.05, N 7.39; found C
54.02, H 5.20, N 7.45.

5d: 7% 36%, m.p. 191~192 °C; '"H NMR (CDCls,
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500 MHz) d: 1.32~2.55 (m, 12H), 2.39 (s, 3H), 4.77 (ddd,
J=13.01, 11.66, 4.83 Hz, 1H), 4.82 (dd, J=8.9, 6.1 Hz,
1H), 7.22 (d, J=17.9 Hz, 2H), 7.30 (d, J=8.0 Hz, 2H); "*C
NMR (CDCls, 125 MHz) : 20.84, 21.07, 21.14, 24.60,
29.17, 35.17, 36.42, 49.44, 70.68, 76.76, 110.27, 125.26,
129.37, 137.46, 138.87, 166.82; IR (KBr) v: 2935, 1748,
1507, 1186, 1017, 815 cm ™ '; MS (EI) m/z: 315 (M"). Anal.
calced for C;sH,N,05: C 68.77, H 7.05, N 8.91; found C
68.91, H 7.14, N 8.98.

Se: K 35%, m.p. 223~224 C; 'H NMR (CDCl,,
500 MHz) 0: 1.68~2.67 (m, 12H), 4.50 (ddd, J=13.3,
49, 2.9 Hz, 1H), 4.78 (ddd, J=13.2, 11.7, 4.9 Hz, 1H),
4.96 (dd, J=9.2, 6.1 Hz, 1H), 7.62 (d, J=8.7 Hz, 2H),
8.29 (d, J=8.7 Hz, 2H); °C NMR (CDCls;, 125 MHz) ¢:
20.89, 21.13, 24.44, 28.98, 34.97, 36.43, 49.18, 70.01,
77.45,109.65, 124.13, 126.08, 147.51, 148.84, 166.58; IR
(KBr) v: 2941, 1728, 1518, 1350, 1087, 1003, 851 cm ';
MS (EI) m/z: 345 (M"), 346 (M'+1). Anal. calcd for
C7HoN;05: C 59.12, H 5.55, N 12.17; found C 59.38, H
5.76,N 12.13.

5f: 7% 33%, m.p. 186~187 C; '"H NMR (CDCl,,
500 MHz) J: 1.28~2.82 (m, 12H), 4.46 (ddd, J=13.1,
4.6, 2.6 Hz, 1H), 4.89 (dt, J=12.7, 4.7 Hz, 1H), 5.49 (dd,
J=17.6, 72 Hz, 1H), 7.54~7.96 (m, 7H); “C NMR
(CDCl;, 125 MHz) ¢: 20.85, 21.20, 24.56, 29.05, 34.76,
36.65,49.40, 68.75, 77.25, 110.21, 122.99, 123.18, 125.69,
125.77, 126.40, 128.31, 129.24, 129.36, 133.94, 137.65,
166.87; IR (KBr) v: 2942, 1735, 1506, 1073, 1015, 817
em 'y MS (EI) m/z: 351 (M"+1). Anal. caled for
CyHp,N,05: C 71.98, H 6.33, N 7.99; found C 72.10, H
6.31, N 8.03.

5g: 773 37%, m.p. 171~172 C; '"H NMR (CDCl;,
500 MHz) d: 1.30~2.65 (m, 12H), 4.45~4.49 (m, 1H),
4.79~4.85 (m, 1H), 5.01 (dd, J=8.6, 6.2 Hz, 1H), 7.51~
7.92 (m, 7H); “C NMR (CDCl;, 125 MHz) J: 20.88,
21.16, 24.61, 29.22, 35.12, 36.46, 49.49, 70.93, 76.93,
110.25, 123.45, 124.05, 126.19, 126.48, 127.77, 128.03,
128.69, 132.91, 133.24, 139.18, 166.83; IR (KBr) v: 2946,
1720, 1507, 1074, 1014, 813 cm'; MS (EI) m/z: 351
(M"+1). Anal. calcd for C,;H,,N,05: C 71.98, H 6.33, N
7.99; found C 71.99, H 6.26, N 8.31.
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104.677(4)°, y=90°, ¥=1779.8(8) A3, Z=4, F(000)=
744, u=0.088 mm ', R;,;=0.0343, R[F*>20(F")]=0.040,
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