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Fig 1 1, 3-dipolar cycloaddition reactions N 5 ’
between N-alkyl-3 -hy drox ypyridinium halide and
electron-deficient dipolarophiles ’ ° .
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'HNMR 'HH (J) cu_,‘}/‘\h'AJg}} MeO,C
Karplus , ., €6 0 COMe
, Cc—6H ! 2 3
. 4) CHy ClH; ] Ctl,
o ’ 0 0 0
(H—Cs—Cs—H) 90, Js6—=0Hz  , C—5H MO NRﬁB
d ,C6H dd ; ,C—5H C
CO-Me
—6H $ (H—Cs—G—H) 30, J5.e5.0 " B 6
Hz. C—5H dd , C—6H  dt o -
C—6 . , O \&O
s s R! CN ado N
., C—4H C—N , N, 4
endo C—4H exo ml , , ,
C—4H R' COCHs; , 2, .
CO.CH; endo ., C—4H R 50 mL., , 2
c=0 , endo C—4H 51.5¢, 96. 4%, Oup
ex C—4H 127~130 C,
, exo endo C—4H 222 RANFA3F Lo 9.5 g
(0. 10 mol) 3- 200 m L ,
exo eido C4 exo 12 mL , 1 h, ,
endo ,
20. 8 g, 94%, Onp: 159~
13 160 C,
N- ) 3- 223 A N-TF A3F A H 9.5 ¢g
. 1,3 (0. 10 mol) 3- 100 m L ,
. 68 - 8- 2- 8- 6.2mL s 8 h, s -
[3,2,1] 3- 1,8- 2- 8- [3,2, 21.4 g,
1] 3- 6 68- 3 2.8- 2. 8- 9%, 0, 109~110 C,
[3,2,1] 3- 6o 68- 5 4,8- 23 N-— 3 I,
2- 8- [3,2,1] 3- o8- 6,8- - 3-
2- 8- [3,2,1]13- 6« 63- 7 8.
231 BT BAIFE2IASH =3 [3, 2,
] 3-FH% (1) N-  3- 5.4
2 g (20 mmol), 11 mg (0.1 mmol),
21 2.1g( 20 mmol), 8.4 mL
X4 ( ); Varian (0.10 mol) 30 mL ,
Unity INOVA 500 , TMS ;  16h , 3X30mL
Brucker Equinox 55 ; VG ZABHS 2430mL ’
; H; ’ °
GF254 ; CP AR : - 2°8)
1, 0.52 g, 10 %.
) "H NMR (CDCls, 500 MHz) & 7.33~7.20
221 RANFA3IZARTHE  19g (0.20 (OH.m Ph), 7.16(1H, dd, J=9.8, 5.0 Hz, Cs—
mol) 3- 300 m. , 24 H),5.98(1H, d,J=9.8 Hz, C3—H), 4.98 (lH,

d,J=5.0 Hz,Cs—H), 4.46(1H, d,J=7.6 Hz, C;
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—H), 3.83~3.75(2H, d,J=13.5 Hz, PhCH,),
3.74 (3H, s,0CH3),3.06~2.78(2H, m, Cs—H.,
C;—Hs), 2.30(3H, s,COCH3), 2.06 ( 1H, dd,J=
13.7, 9. 4 Hz, C7— Ha); IR(film) wem ;1 710
[s, <C=O] ,1680(s, o, B unsaturated C=0 ),
750, 690(s, mono substituted phenyl) ; FABMS m/
z:256(M "+ 1), 164(M— CH,Ph), 91( CH,Ph).

232 8F A 28R =3F [3, 2, 1] 3FN-

6o Fo BARERF B (3) A= (2) N- -
3- 54¢ (20 mmol), 44 mg
(0. 4 mmol), 21g( 20 mmol),
36 mL ( 0.40 mol) 60 mL
, 20 h. , 3
X50 mL , 2X50 mL
4.8 g, 89%0. )
- ( 347 3
2. 'HNMR 3 2 C4aH
. (3)/ (2)
55745,

"H NMR(CDCl3, 500 MHz), & 7.33 ~7.23
(5H, m, Ph), 6.96( 1H, dd, J=9.8,5.0 Hz, Cs—
H), 6.10(1H,d,J=9.8 Hz, C3—H), 4. 06( 1H, d,
J=5.0Hz, Cs—H),3.83~3.72(2H,d, J=13.5
Hz, PhCH2) ,3.74(3H,s, OCH3), 3.66 ( 1H, d,J=
7.6 Hz, Ci—H), 2.96~2.87(2H, m, Co— Ha, C7
—Hg), 1.93(1H, dd, J=13.7, 9.4 Hz, C7— Hg);
IR( film) v/em s 1 728[5,ester <c=0] . 1688
(s, @, B unsaturated C=0 ), 735, 698(s, mono-
substituted phenyl) ; MS(FAB) m/z:272(M ' +1),
180(M —CH,Ph), 91( CH,Ph).

"H NMR( CDCl3, 500 MHz), & 7.30 ~7.23
(5H, m, Ph), 6.84(1H, dd, J= 9.8, 5.0 Hz, C4—
H), 6.23(1H, d,J=9.8 Hz, C3—H), 4.04( lH,
d,J=5.0Hz, Cs—H), 3.83 ~3.72(2H, d,J=13.5
Hz,PhCH2),3.74 (3H, s, OCH3), 3.56( IH, d, J=
7.6 Hz, Ci—H), 3.36 ~2.70( 2H, m, C6— He«, C7—
Hp), 2.03(1H, dd,J=13.7, 9.4 Hz, C;—Hp); IR
(film) vem i1 728 s, ester <C=0 , 1 688(s,
a, B unsaturated C=0 ), 735, 698(s, mono sub-
stituted phenyl) ; MS(FAB) m/z:272(M++1) , 180
(M— CH>Ph),91(CH,Ph).

233 8F A2 A3 [3, 2, 1] 3F M-
6o Fo BB T B (5) A= (4) N- -
3- 4.8 g.(. 20 mmol), 44 mg,

2.1 g, 36 mL ( 0.40 mol)
60 mL , 20 h.
\ 3X50 mL , 2
X50mL , ,
(3) (4 3.1g,
80%. 'HNMR Cs—H. Ce—Hs
/ 6/4.
\ /
( 4 6) 5 4,
'HNMR 5 4 (—H
\ / 6/4.

"H NMR(CDCl3, 500 MHz), &6.96 (1H, dd,
J=9.7, 4.9 Hz, C4,—H), 5.95 (1H,d, J=10. 1
Hz, C3—H), 3.86~3.72(2H, m, C¢—H., C;—H),
3.66(3H, s, OCH3), 3.45(1H, d, Cs—H),2.76
(1H, dd,J=14.3, 8.3 Hz, C;—Hg), 2.65(3H, s
N—CHs),2.11(1H, dd, J=14.5, 1.8 Hz, C7—
Hs)s TR(film) vem ' 1 740[5, ester <c=0] 1
690(s,a, Bunsaturated C=0 ); FABMS m/z: 196
(M +1).

"H NMR(CDCls, 500 MHz), & 6.85( 1H, dd,
J=9.7, 4.9 Hz, C,—H),6.05(1H, d,J=10.1
Hz, C3—H),3.71(1H, m, Cs—H.), 3.68 (3H, s,
OCHs3), 3.53(1H,dd, C;—H), 3.45(1H, t, Cs—
H),2.73(1H, dd,J=14.3, 8.3, 8.1 Hz, C7—
H.), 2.65(3H,s,N—CH;3),2.11( 1H, dd,J= 14.
5, 1.8 Hz, C7— Ho); IR(film) v/em '; 1 735
[s, ester <C=O , 1 688 (s, a, Bunsaturated
C=0 ); FABMS m/z 196(M" +1). 2.3.4 8-
PHA2EISR =3 [3, 2, 1] 3FHBH (6

N - 3- 54¢( 20 mmol),
44 mg, 2. 1¢g, 26 mL (
0. 40 mol) 50 mL , 20
h, , 3X40 mL
, 2X40 mL ,
, - ( 3%7)
1. 4g, 42%, Opp: 94~95 C,

"H NMR(CDCl3, 500 MHz), 86.94( 1H, dd, J
=9.9, 5.0Hz, Cs—H), 6.06(1H, d,J=9.9 Hz,
Cs—H), 4.01(1H, d,J=5.0 Hz, Cs—H), 3.66
(1H, ddd, J=7.9, 1.5, 1.0 Hz, C;— H), 2.94
(1H, dd,J=9.3, 3.5 Hz, C¢—H.), 2. 72 (1H,
dd,J=13.8, 3.5 Hz, C;—Hz), 2.50(3H, s, N—
CH3).2.10(1H, dd,J=13.8, 1.0Hz, C;—H.); IR
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(film) wem '; 2 225(s, CN), 1 690(s,a,B unsatu-
rated C=0 ); 1 605(s,a, B unsaturated C=C );
FABMS m/z: 162(M ).
235 8FHA2FIA=IF [3, 2, 1] 3FH-
6a Fo B HF (7) F= (8) N - 3-
5.4¢g ( 20 mmol), 44 mg,
2. 1g, 26 mL (0. 40 mol) 50 mL
, 20 h. .
3% 40 mL , 2X 40 mL
42¢, 90%.
, - ( 3¢
7) 7 8. 'H
NMR 7 8 Cs—H ,
/ 60/ 40.

"H NMR(CDCl3, 500 MHz), & 7.38 ~7.26
(5H,m, Ph),6.92(1H, dd,J=11,5.1 Hz, C4—H),
6.16( 1H,d, J=11 Hz, C3—H), 4.02( IH, d,J=5. 1
Hz,Cs—H), 3.83 ~3.72(2H, d, J=13.5 Hz,
PhCH»), 3.68( 1H, d,J =8.6 Hz, C;—H), 3. 01
(1H, dd,J=9.0, 3.0 Hz, Cs— H.), 2.69( 1H, ddd,
J=15.6,9.0,3.0 Hz, C7—Hp), 2.13 (1H, dd, J=
15.4, 9.0 Hz, C7—H«); IR(film) wem ' 2 245
(s, CN), 1685 (s, unsaturated C=0 ), 750,
680( s, mono substituted phenyl); FABMS m/ z: 238
(M1).

'"H NMR(CDCl3, 500 MHz), 8 7.28 ~7. 16
(5H,m, Ph), 7.02( 1H,dd,J=11.2, 6.2 Hz, Cis—
H),6.25(1H, dd, J=11.2, 1.4 Hz, CG3—H), 3.92
(1H, t,J=5.6 Hz, Cs—H),3.72~3.65(2H, d, J
—=13.5 Hz, PhCHy) ,3.56(1H, d, J=8.4 Hz, C,—
H), 3.34(1H, ddd, J=11.2, 5.6, 5.3 Hz, Cs—
Hg),2.80( 1H, ddd,J=15.5, 11.2, 8.4Hz, C;—
Hg),1.92( IH, dd,J=15.6, 5.6 Hz, C;—H.); IR

(film) W em ':2245(s, CN ), 1695 (s o, f unsatu-
C=0 ), 750, 680s,
phenyl); FABMS m/z: 238(M ).

rated mono substituted

[1] TAKAHASHI T H, KITANO K, HAGI T, etal. The
first asymmetric 1, 3 -dipolar cycloaddition of 1-methyl-3-
oxidopyridinum and ( R) p-tolyl vinyl sulfoxide. An
enantioselective synthesis of (1S) (—) “2¢-tropanol[ J] .
Chem Lett, 1989:597— 598.

[2] JUNG M E, ZENG L. M, PENG T S, et al. Total syn-
thesis of Bao Gong Teng A, a natural antiglaucoma com-
pound[ J] . J Org Chem, 1992, 57. 3528— 3530.

[3 PHAM V C, CHARLTON J L. Methyl(S) dactate as a
chiral auxiliary in the asymmetric synthesis of Bao Gong
Teng A[ J] . J Org Chem, 1995, 60. 8051— 8055.

[4 KATRITZKY A R, DENNIS N. Cycloaddition reactions
of heteroaromatic six-membered rings[ J] . Chem Rev,
1989, 89.827—861.

[ KATRITZKY A R, DENNIS N, SAHONGI J. 1, 3-
dipolar character of six-membered aromatic rings[ J]. J
Chem Soc, Perkin Trans [ , 1979, 1525— 1535.

[ KATRITZKY A R, TAKEUCHI Y. 1, 3-dipolar char-
acter of six membered aromatic rings( I ). 1-methyl-3-
oxidopyridinium [ J] . J Chem Soc(C), 1971: 874 —
877.

[7 DENNIS N, KATRITZKY A R, MATSUO T. 1, 3-
dipolar character of six membered aromatic rings( VIl). 1-
phenyl-3-oxido-pyridinium [ J] . J Chem Soc, Perkin
Trans [ , 1974. 746—750.

[§ BANERJIJ, DENNIS N, FRANK J, et a. 1,3-dipolar
character of six membered aromatic rings( X X VI). 3-
hydroxy pyridine and 1-benzyl-3-oxidopyridinium|[ J] . J
Chem Soc, Perkin Trans I , 1976, 2334— 2338.

[9] ) , ) (Ira.

, 1998, 19(5):737— 740.

1, 3 Dipolar Cycloaddition Reactions between N -alkyl 3 Hydroxy

Pyridinium Halide and Electron Deficient Dipolarophiles

ZHOU Shun fu, ZENG Long mei, SU Jing yu
(School of Chemistry and Chemical Engineering, Sun Yat-sen (Zhongshan) University, Guangzhou 510275, China)

Abstract: The 1, 3 dipolar cycloaddition reactions betw een N methyl (or benzyl)

3 hydroxy pyridium halides

and election deficient dipolar philes, such as methyl vinyl ketone, acrylonitrile, methyl acrylate were studied.

The reaction conditions were investigated. The configuration and exo/endo ratios of the cycloaddition products

were reported.

Key words: N alkyl hydroxypyridinium halide; 1, 3 dipolar cycloaddition; electron deficient dipolarophiles



