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Abstract --- A unique and new rearrangement reaction
of mesg-3,3'-diphenylleucoisoindigos was examined.
Structures of the products were determined as 3,6'-
biindolinones by ¥X-ray analyses. The formal reaction

mechanism was supposed to be a tandem Cope-Claisen

type rearrangement.

In the course of ocur study on leucoisoindigos,1 an interesting rearrange-

ment reaction of meso-3,3'-diphenylleucoiscindigos (I and II) to 3,6"-bi-

indolinones (Ir - IIr) happened to be observed.2
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The rearrangement reactions proceeded in moderate yields (65-80 %) by
heating neat leucoiscindigos at 150-180°C or ieaving stand in methylene
chloride or acetic anhydride with a small amount of pyridine. meso-1,1'-
Dimethyl-3,3'-diphenylleucoisoindigo (I)“"‘"b’3 was rearranged to a com-
pound (Ir)4 having a methine proton ( § 4.56 ppm) corresponded to C(3)-H

of 3-phenylindclinone in L

H-nmr spectrum, a methine carbon { § 51.5 ppm)
in 3conmr spectrum, and the molecular peak (m/z 444) in ms spectrum that
were not observed in the spectra of T. Lithium aluminum hydride reduction
of Ir gave a product5 which had absorption maxima for indole and indoline
in the uv spectrum and molecular peak at m/z 414 in the ms spectrum.
Lithium aluminum deuteride reduction of Ir introduced three D's in the
reduced product by extinguishing the AB type quartet for two H's around

6 3.96 ppm and one H in the aromatic regicon observed in the L

H-nmr

spectrum of the hydride reduced product, and giving molecular peak at m/z

417 in the ms spectrum. The hydride reduced product was converted into
its methiodide and the structure was deter-

6 with a final R value

mined by X-ray analysis
of 0.1116 as 1,1-dimethyl-3-(1"-methyl-3'-

phenylindol-6'-yl)-3-phenylindolinium iodide

(VI).’ The 3,6'-biindolinone linkage in the
VI rearrangement product was clearly suggested
by the structure of VI, For the determina-
tion of C(3) and C{3') configurations, X-ray analysis6 was carried out on
AcIIr® which was obtained from meso-5,5'-dichloro-3,3"' -diphenylleucciso-
indigo {II). The structure was determined with the final R of 0.1109 as
[3R{S),3'R(8)]-T-acetyl-3-(1'-acetyl-5'-chloro-3'-phenylindolinon-6"'-y1)-
S5-chloro-3-phenylindolinone (AcITr). The ORTEP drawing of an enantiomer
of AcIIr having 3R, 3'R-configurations was depicted in the Figure.

The rearrangement reaction 4id not proceed with compounds I1I, IV, and V.
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In case if the reaction would proceed

via the inter-molecular mechanism,

the rearrangement might be expected at

least by III comparing the geometry

around C(6) of it with that of II.

None of the case gave the rearrangement
product having the migrating moiety on ¢
C(4). Provided that the rearrangement

preoceeded via the intra-molecular mecha-

nism in which the substituent on C(7)

exerts the steric hindrance to the Figure The ORTZP drawing cf an
enantiomer of AcIIr.
reaction intermediate, the plausible

one might be a tandem Cope (or retro Claisen)-Claisen?

10

rearrangement via

C(7a) involving two [3s,3s] sigmatropic shifts.
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