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Abstract — Reaction of 8-methoxyberberinephenolbetaine with various ace-
tylenic compounds afforded the 1, 3-dipolar cycloadducts, which were
heated subseguently in ethanol to provide the 8H-isoquino{2,1-bl[2lbenz-

azocines in excellent vields,

1,3-Dipolar cycleoaddition of six-membered hetercaromatic betaines has been recent-
ly demonstrated to be a useful reaction for synthesis of heterccyclie compounds.l
We now report a simple synthesis of a new ring system, 8H-isoquinc(2,1-b][2]benz-
azocine, via 1,3-dipolar cycloaddition of 8-methoxyberberinephenclbetaine (%)2
derived from berberine.

Treatment of % with dimethyl acetylenedicarboxylate (%é) in tetrahydrofuran (THF)
under reflux for 10 min afforded the cycloadduct (%%)[57%, mp 247-249°, m/e 523

(M+), v (CHC13) 1735s8h, 1730 and 1690 cm-l

; 8 (CDC13) 7.74 {(1H, 4, H-12), 6.85
(14, 4, H-11), 6.83 (lH, s, H-1), 6,57 (1H, s, H-4}, 5.90 (24, s, OCH20), 3.87

(34, s, OCHB), 3.83 (6H, s, OCH,>=2}, 3.73 and 3.51 (each 3H, s, OCH3)] along with

3
the azocine (ég}[22%, mp 252-253°, m/e 523 (M+), v 1720, 1715 and 1638 cm—l, 5
6.91 (24, s, H-9 and H-10), 6.57 (1H, s, H-4), 6.17 (1H, s, H~1), 5.85 (2H, s,
OCH,0), 3.97, 3.90, 3.70, 3.60 and 3.55 (each 3H, s, OCHB)]. Heating of Ja in
ethanol effected smooth isomerization leading to the azocine (%e)(BB%]. The azo-
cine (%g) was also obtained conveniently in 91% yield in cne-pot by treatment of
L with 2a in THF followed by heating in ethanol without isclation of the cyclo-
adduct {3a). The reaction of ] with several other acetylenes (2) gave the similar

results which were summarized in the Table.

In the reaction of % with unsymmetrical acetylenes (2¢ and 24) . the cycloadducts
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l; R=0CH3

5 Re=H

A

Ll; R=CHZCOCH3

R QCHy  °
4; R=0CH,
ol c=c.g? _ 105 R=CH,COCH 1§35 ReCHpCOCH,
2
2 5 RI=RZ=C0,CH,
b 5 R1=RZ=C0C M,
§ s RI=CoCHy RP=H
¢ RleH, RE=C0,GH,
7 8 g+ R'=cocH, R%H
d's R=H, RE=COCH,
Table. 1,3-Dipolar cycloaddition of the betaine (1) with dipolarophiles (2)
Dipolarophile Adduct Yield (%) Azocine Yield (%)
22 kP 57 4a 22 912 93P
2k k) 78 4b 4 89? 90"
2c 3 53 ic 2 {soa 79P
e 19 A 3 27 89P
24 A 43 44 2 {43a 72°
3 12 4a’ 4 322 mb

a; One-pot reaction of ] with 2.

b; Isomerization of 3.
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(EE){53%) and (gg)(45%) were obtained predominantly in comparison with the regio-
isomers (ég')(lQ%) and (ég')(lZ%), respectively. The structures of %E' %g‘, %g,
and 33' were established from the comparison of the chemical shift of the clefinic
hydrogen in the 1H—NMR spectra of the corresponding azocines {%g, ég', 44, and
4d'): 8 (CDC13) dc 5.41, 4! 26.38,3 44 5.24, and 4d° 26.40.3 The lower field
shift of the olefinic hydrogen in 4¢' and 4d’ is due to the effect of anisotropy
of the aromatic ring A. Contrary to the general regiospecificity of the cyclo-
addition g -+ 5,1’4 where X is an electron withdrawing substituent, the above
results offer the first examples which exhibited the reverse regioselectivity.
Similarly the reaction of berberinephenclbetaine (é)5 with %E or %Q gave the
cycloadducts [ég (62%) and ég' {18%)] or [ég {64%)} and gg' {12%)]: 6 (CDC13' H-8)
B 4.97 (d, J=2.5 Hz), {gg' 5.30 (s), pd 4.95 (d, J=3 Hz), §d' 5.34 (s). The pre-
sent regioselectivity would be rationalized mainely by secondary corbital overlap4
between the ring A of i or 5 and the substituent of %g or 24 in the transition
state.

The isomerization of the cycloadducts (3) to the azocines (4) would proceed by
electrocyclic reaction as depicted in 2 similar to those reported by Padwa6 and
Katritzky.-'r Because the 8-acetonyl adduct (l0a) derived from the betaine (%%)8
also isomerized easily to the corresponding azocine (12a) while the 8-hydrogen
adducts () did not produce the azocines under the same reaction conditions
mentioned above, the B-methoxyl group in 3 may play an important role in the

, ; : . . 9 ;
isomerization as a steric releasing effect” rather than an electron donating one.

Further mechanistic study on the isomerization is now in progress.
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