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REERF ., TMS ERFROIE ; Fiis H HP5988A il (i %2 . % F1LAEHN 70 eV.

fEE SGB-07(200~400 H), # BV LT 5 EIFH Ak (60~90 ‘COMLIR LW, W TR g
PR )5 A 35 Sy T B 43 BT 237
1.2 XBITE

RS B 45 . AF 100 mL REBI A 100 mmol Z Wt Z B8 Z B . 100 mmol FFEE K AW (37 % ~
40%), ¥WHIGE A 100 mmol &K (26 % ~28%), WM FE 12 h 5. B, A KB E QHRY FE G
B, g, HOBESS M RIDUNE ., =R 89% . MmN 183~184 °C. FZEALM J5 ¥ v] DL & B A I
Wi &Y.

£ 100 mL = O BRI A 329 mg(1b, 1.0 mmol) W HIHE. 10 mg(0. 05 mmol) Cu(OAc), HI
10 mL& R, HBETEFE, INHAE 80 °C, SRJF M A% K Sl I 5 h. 3l i TLC Kl s 0 i B, 2 By 56 58 I
JBE RS % 50 mL B IBECRER f B DB = FORVE SR 3 K, BB RN, RO IR 7R e 7R & AN
Wi, KL 3 35Uk, CREE S &S A A AT, E MRS R, R4 H NMR R MS % 5E.
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2.1 RRNEMGMHA

439 BE AN AR 3 i DU (L) | 4 SRR DU B (1b) A1 4 2R SEIOR DUT g (1D 1 Sy b A i 47
S REAFFE (R 1. ANy BURFE A DU R 76 L HOAC ¥ L B He 1 25 S4B R i o] fi 4k R0 i # &2 80 °C
PEFE 2 h G VA5, TP S AR B 5 ML =9 (S5 1, 7). AT 4 A O 6 A DU e B0 66 2 i
Hp R SEEAR (b)), SEAZS S, FERIRR I RN 451 N WANEE & A48 A & 1 BRI 26 B 4 7 B 35 X6 U3
it () S L 1 M A AR R R (G5 3). FE M R RO 2578 R MRS CuCOAC) . s IFAT L5 W] LR
o A R B B e AR (RS 2, 4—6, 8—10), IAh, AL 0 Bt X 2 R A AR AR
FHRCER A, 0 B [E] A (G5 4— 6, 8—10). FEAHRIM R N4 F o a2k BR LA, ERARBIIRY T,
BRI A Cu(OAC), , W RAGRE & WAL, JFoRHLFgsE 2 b, mitiiB], Cu(OA, & 124
FEFI R PE T, T 28 S i 4 F A4 R I A AR (S 1D).

1 UHBEEREE Cu(OAc), MEXTHESELRE

% PRI CuCOAe), MEEIR 54/ Y% a7 B} 5] /b i
1 la 0 2a 2 99
2 la 5 2a 0.5 99
3 1b 0 2b 24 JR Ak
4 1b 20 2b 1 95
5 1b 10 2b 2 97
6 1b 5 2b 5 96
7 1d 0 2d 24 JH &
8 1d 20 2d 1.5 95
9 1d 10 2d 3 96
10 1d 5 2d 6 98
11 1d 5 2d 24 JR
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XA B A . AR T TR, DL 4 IREEBUR DU EE (1D MK (3R 2), CuO Il Cu, O R
e & AL L . VT fE R T AR BE R v I I 22 (i 51— 2) g, — I 8 LT AN RE A Ak 2 1 (4 5
2, 7—9), W —M W ANEE kBB TR M. M4l CuBr, ,CuSO, ,CuCl, 1 Cu(OACc), ¥JREMILIZ K
N (G'5 3—6), Hrt CuCl, Fl CuCOAC), MM B 4T, 25 18 S 4 1k 770 e M Fngs 700 i — 3ok, i TR
N RS . RN RAAAT], L Cu(OA0, TG Y%), KL HOAc HE R, N A 80 C.
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R2 AEBEHERMFE X &R0

%> HE AL sl T/ C IR /b i Y
1 CuO HOACc 80 12 0
2 Cu, O HOAc 80 12 0
3 CuCl, HOAc 80 12 80
4 CuBr, HOAc 80 12 55
5 CuS0O, HOAc 80 12 65
6 Cu(OAQ), HOAc 80 12 98
7 CuCl HOAc 80 12 0
8 CuBr HOAc 80 12 0
9 Cul HOAc 80 12 0
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BT RACI SO 26 R RO B I DG LR AT 1 58, A5 2R AR, IR R Mg e &, S kil 2 05
T 11, #PEEBUIS W R SR (1a-1k). 4 A7 2R3 1,4-DHPs 2835 I A9 B 3 F 6k 52 v A0 33 BE A 48 KW
SEMR), 2 R R B OGR4 &4 FEL 1 AR AR R P, S I R PR, Y T AR R AR (e, 1D 5 YRR ARG HRAR
FE 7 L RO R A, SN R RS RS (1, Th) s AT Y IBCAC 35 Ay s hr i 6 AT 2 (LD B, 78 3 2 1
IR T A A [ oL R N4 2 A o = S e S NG U S = =R (8
3 LWHERKE'HNMRE MS HiE

UK i BfCE R fif 1] /b I’ AR N
la H 2 2a 99
1b Me 5 2b 95
le (CH;)»,CH 2.5 2¢ 92
1d Ph 5 2d 98
le 4-MeCs H, 3 2e 96
1f 4-MeOCs H, 3.5 2f 94
1g 4-CICs H, 8 2¢g 91
1h 4-BrCs Hy 9.5 2h 89
1i 3-NO,Cs Hy 55 2i 40"
1j 4-CsH;CH=CH 12 2] 96
1k 2-Furyl 13 2k 92
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Diethyl 2, 6-dimethyl-3, 5-pyridinedicarboxylate (1a)
H

C,H,0,C CO,C,H,

AN
| P
"H NMR (300 MHz, CDCly): 6=1.42 (t, 6H, J=7.2 Hz), 2.86 (s, 6H), 4.40 (q, 4H, J=7.2 H2),
8.68 (s, 1H). MS (EI, 70 eV): m/z (%) =251 (39.8, [M]"), 206 (100), 195 (19.6), 178 (53.8),
150 (29.0), 106 (21.6). m. p. : 69~70 C.
Diethyl 2, 4, 6-trimethyl-3, 5-pyridinedicarboxylate (1b)

C,H,0,C
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"H NMR (300 MHz, CDCl;): 6=1.27 (t, 6H, J=6.9 Hz), 2.16 (s, 3H), 2.40 (s, 6H), 4.30
(q» 4H, J=6.9 Hz). MS (EI, 70 eV): m/z (%) =265 (31.4, [M]"), 236 (45.9), 220 (100), 208
(43.2), 192 (25.9), 77 (34.5). W fA.
Diethyl 4-phenyl-2, 6-dimethyl-3, 5-pyridinedicarboxylate (1d)
Ph

| =

"H NMR (300 MHz, CDCl;): §=0.85 (t, 6H, JN=7. 2 Hz), 2.57 (s, 6H), 3.96 (q, 4H, ] =7.2 Hz),
7.21(d, 2H), 7.32 (t, 3H). MS (EI, 70 eV): m/z (%) =327 (71.2, [M]7), 282 (48.1), 254 (42.4),
236 (100>, 209 (29.4), 139 (33.8). m. p. : 62~63 C.
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Aerobic Oxidation of Hantzsch 1.,4-Dihydropyridines
and 1.3.5-Trisubstituted Pyrazolines by Cupric
Acetate Monohydrate in Acetic Acid

MU Rui-zhu, YANG Ke-yu, JIANG Jun-ze

School of Chemistry and Chemical Engineering, Southwest University , Chongqging 400715, China

Abstract; Catalytic aerobic oxidation of Hantzsch 1, 4-dihydropyridines is described using a catalytic a-

mount of cupric acetate monohydrate in acetic acid. The reaction proved to be gentle, highly selective and

easy to handle. The structures of the products were identified by melt point test, 1H NMR and MS,

Key words: Hantzsch 1, 4-dihydropiridines; cupric acetate monohydrate; aromatization; catalytic oxida-

tion; aerobic oxidation
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