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Abstract: Azoolefins 2 either decompose or react with aryldiimines with
uptake of an aryl grolp to give compounds The latter can undergo ring
closure to N-amino-indoles 4. In the 2,4, trichloro compound 3b ortho-
chlorines are selectively replaced by morpholine under very mi con
tions giving 5a, which easily fragments to form the benzimidazole 7.
Spiro-epoxides of the type 1 react with methoxide to form azoolefins 2. On
decomposition of 2 in acidic media aryldiimines have been trapped by benz-

aldehyde and further decomposition products of aryldiimines identified1’2.
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In anhydrous acetic acia’ a new azo compound 3b is formed from 2b with
uptake of an aryl group. The same arylation yields 3a - e when azo com-
pounds 2 are reacted with aryldiimine, formed in situ by saponification of
aryl-benzoyl-diazene4’5. Details are given in the Table. An arylation

by aryl radicals is plausible. An E-configuration of 3 is indicated by
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X-ray analysis of 3a. In boiling acetic acid 2a forms the N-amino-indole 4s.
The reaction proceeds via the arylation step to give 3a, which subsequently
cyclizes to 4a, since in another experiment 4z is obtained from Ja under the

same conditions, The compound 3d reacts analogeously to form 44 by action
of acidss’7.
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Two ortho-chlorine atoms in 3b are unexpectedly mobile and are replaced by
morpholine and by piperidine even at room temperature, the para-chlorines
being untouched, leading to 5a and 5b, respectivelya. Cleavage of the N=N-
double bond of 5a to 7 and 8 takes place on attempted recrystallization
from ethyl acetate, The empirical formula of 7 and 8 add up to the empirical
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Comp., Yield M.p. °¢ Spectroscopic datax)
(crystallizing)
e 51 5 15 -7 éH: 3,74(s,3H), 6,90(s,2H), 7,27-7,62(m,10H);
(BtOH) b¢t 51,6(c-1), 170,6(c-2), 107,2(C-3), 157,2(C-4)
3b 22 3 196 - 8 &gt 3,69(s,3H), 6,80(s,2H), 7,25(s,2H), 7,28(s,
(EtOH) 2H); 42 52,0(C-1), 168,6(c-2), 103,3(C-3),
157,3(C4) A, (MeOH) 417(LogE: 3,92)
3¢ 53 134 - 6 Oy 3,72(s,3H), 6,85(s,2H), 7,00-7,44 (m,6H);
(1ProH)  m/z: 417/419/421/423, 419(53%), 382(65), 244(100)
3d 58 2 158 - 9 byt 3,74(s,3H), 6,80(s,2H), 7,22-7,29(m,TH);
(MeOH) &gt 51,9(c-1), 170,6(c-2), 110,2(C-3), 157,2(C-4)
3 5772 198 = 9 Oyt 3,76(s,3H), 6,92(s,2H), 7,32(s,2H), 7,73
(MeOH) (48,9, p8Hz); 02 52,1(C-1), 169,4(C-2), 107,6
(C-3),157,1(C-4)
4a 10 3 211 - 3 byt 3,69(s,3H), 6,65(s,2H), 6,33-7,55(m,9H),
90 6 (Toluene) 8,84(s,1H); m/z: 281(40%), 189(55), 157(100),
93(59)
44 90 210 - 2 Oyt 3,84(s,3H), 6,31(s,2H), 6,52-7,74(n,6H),
(iPrOH)  7,26(s,2H); m/z: 383/385/387/389, 383(11%), 189
(79), 157(100)
5a 83 157 Oyt 2,87(m,8H), 3,56(m,8H), 6,50(s,2H), 7,34
(BtoH)  (s,2H); Og: 51,4(C-1), 169,1(C-2), 96,3(C-3),
159,8(C-4) A\, . (MeOH) 444 (1ogE: 3,15)
5b 31 154 - 6 Oy: 1,50(m,12H), 282(m,8H), 3,60(s,3H), 6,23
(Bt0H) (s,2H), 7,32(s,2H); m/z: 583/585/587/589
[ 5 208 - 9 m/z: 587/589/591/593, 589(8%), 294(100)
(Toluene)
I 70 236 - 7 Oyt 3,41-3,50(m,4H), 3,84-3,92(n,6H), 4,02-4,17
(BtOAc) (m,2H), 4,92(s,2H), 6,54(4,1H,J 2Hz), 6,85(d,1H,
J 2Hz); m/zs 293/295, 293(36%), 259(100)
8 213 - 5  m/z: 294/296/298/300, 294(48%), 259(100)

(Benzene)

- *) '5_mm: 100MHz, HMDS, CDO15(3e-e,44,58,b,7), DMS0-dg(4a), '2C-NMR: CFI-20

Varian, CDCIB; all elemental analyses are correct(%0,3%)
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formula of Sa. A benzimidazole structure could be assigned to 7 on the
basis of spectral data (Table), and the amidine structure 8 to the second
product. An intermediate 6 is formed when the decomposition of Ba is

10

carried out in ethanolg' o
The smooth formation of the cyelization product 6 is explained by an
1,5-H-shift based on the so-called "tert. amino effect"!°.
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