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The hitherto unknown 2=phthalimidomethyl benzophenones

(CXXXIX a-1) (Fige 1) werc prepered, by the Friedel-Craft's
ketone synthesis, from the acid ¢hloride (XLV) and eight alkyl
benzenes, one alkoxy benzene and three disubstituted (alkoxy
alkyl and slkexy bromo) benzenes, in presence of anhydrous
aluninium chlorides The acid chloride, namely F—phthalinido-
o-toluyl chloride {XLV), wes prepered fron Ol =phthelinido-c-
toluig acid (XLVI, R=OH), obtzined by opening the ring of
phthalide with Nepotassiun phthelimide, by reaction with thicnyl

chloride.

The structures of the %-phthzlimidonethyl benzophencnes
(CXXXIX a=1) were establishe:d by anzlytical date, infra-red
end ultreviolet spectroscopy {cf. Table yvIIes Fige I}, Trezt-
ment of the 2-phthealimido=mctihyl benzophenones {CXXXIX a-1)
with hydrzzine hyirate {4 ~cles) in refluxing ethanol gave the
corresponding l-aryl isoincoles (CXLII a-1) (Fige. X). The sare
products were 2lso obtrinel by using unly two ~oles -f hydrazine
hydrate. The action of other nucleophilic rezgents such as

phenyl hydrezine 21s0 wzs investigated,
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The structures of the l-aryl iscindoles (CXLII a-1)

were established lergely from their electronic and infre

red spectra (Teble VIII, FigeX), znd further confirmed by
formation of = blue {or green) solution with p=c¢imethylanino=-
benzzldehyde in an acid solution (Ehrlich test); a test whigh
is gharacteristis of the iscindole ring. However, a gorregt
elemental analysis was ¢btzined in the case of l-p-methyl
phenyl isoindole (CXLII a}j the other l-aryl-iscindoles have
znalogous electronic spectra to that of (CXLII a). The elec-
tronic spectra ¢i the l-aryl iscindoles may indicaste that they
are an equilibrium mixture of isoindcles-isvindolenines with

the letter precumineting.

fn attempt was nete for the synthesis of M~benzyl- -
phthalimido-~o=toluic acic{CXLIa)from benzyl phthzlide and
Nepotassium phthelimide. However a neutral product was

obtzined 2nd proved *tu be =benzyl- /-phthalidid -tolucne.
by Zyi=. <

Ethyl & -phthali+ido=o=toluete {CXLIII), obtainatle
from the acid chluride {XLV} and zbsolute algcohol, was trezted
with benzyl amine ts give :shthalirmidine which was identical
with 2zn authentic specimen. Hydrazine hydirate failed tc effect

the same cunversion.
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CHEMISTRY OF ISOINDOLES,

DISYDROISDIIDCOLES A0 FHTALLGIDINES
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Fusion of 2 benzene ring on to a pyrrole ring can

occur in two ways to give two isomeric heteroecyclic rings.
Thus fusion with the 2,3-{or 4,5 ) carbon atoms of pyrrole
procuces the heterccyclic ring indole (I), while fusion with
the 3,4-carbon atoms gives its isomeric compound isoindole(IX;.
#lthough indole was first prepared in 1866 (1), isoincole was
not prepared until 1966 (2) when its presence in sclution was
inferred frem the formation of Diels = Alder adducts with
rnaleic znhydride and N-phenyl =aleimide. This may indicate

that iscincole (II) is too umStgble %o be isulated.

-
1 6. 1
5y N SN
3 4 3
(1) {I1I) (111)

3y anzlogy to indole there is no evidence which suggests
t..:t isoindole {(II) tautomerises to z cetectzble extent to isc-
indolenine (III) or l=H isocindole and according to a molecul:r
orbital calculation of Veber and Lwowski (3), iscindole should
be favoured over its teutoner iscindolenine by sbout 8 K.galy

Toles.
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Many resonsnce structures can be written for iscindele

vut of the uncherged structures, (II) would contribute largely
to the resonance of ithe isoindole molecule, Of the ionic
structures possible (IV, V, VI, VII, VIII and IX) only those
with 2 negative cherge in the nitrogen contzining ring would
sscount for a2 mejer part of the remesinder. The gontrikbuticns
0f the less stable guinonoid forms (VIII) and (Ix) would in

2ll probazbility be negligible owing to charge seperztion (4).

I&J\\’fﬁ TR Y W
£ N N N4
(Iv) ) (VI)
l/ p. 1 | NH * L}

ANV A4 P4
Vi1) (VIII) (1}

Since 1893 there heve been meny reports of unsuceessiul

2-position (-ato..) was prepared (8). The reihoLs fox
syntazsis of N-unsubstituted and Ne=supstituted iscindeles

will now be cutlined.
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METHODS FOR THE SYNTHESIS OF ISOINDCLES
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{~ Synthesis from JIsoindoliness:

Isoindolines comprise a group of well-ch-racterized and
easily synthesized substances (4}, and being at the next stable
reduction state below that of isoindoles, they constitute stable
precursors for synthesis of the latter. In principle, either
oxidation or elimination from isoindclines should lead to iso-
indoles, however, in view of the succeptibility of iscindoles
to further oxicdation, elimination has been preierred, and in
all cases reported the leaving group has been placed on nitrogen

rather than carbon {(9).

1 - Ispindolinium Salts:

This nethod has only been used for the synthesis of i~
substituted isoindoles, Actually, the first clearly authenticat=-
ec¢ prepsrstion of an isoindole was reported by Wittig gt. al. (8)
in 1951 from isoincdolinium halides. Thus it was found that
elirmination from isoindolinium bromides and iodides with bases
such as aryl and alkyl lithium afforded 2-substituted isoindoles
in varizble yieldss For instance, 2,2-dinetnyliscindolinium
bromide (X) on treatment with one eguivalent of phenyl lithium
in ether under nitrogen, evolved methane and gave 2-ir¢thyl-
isoindole (XI) in 74% yield. With methyl lithium as base, 2

slightly lower yield was obtainede The reaction is considered
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as proceesding over an intermediate ¥ldd in the formation of

which e proton is withdrawn from gcarben atom at position 1 ,

and subsequent loss of methane (4)«

Di~o-xylyleneammonium bromide (XII) gave only an 8% yield
of 2-o~xylylicsoindole {XII1) with phenyllithium, although the

vield was improved slightly when aquecus silver oxide was used

CH3 oH M
TN e YT Vo, 7T
| —_—— CH : . | Ne"l 4
X T | S, R T
{x) (X1}

end the resulting hydroxide pyrolyzed at 170°., Again an ylid

is the postulated intermecizte (4).

(x11) (XII1I)

In the czse of eliminetion fro~ (XIV) iscinzole for-atiorn
was found to compete with 1,2-migration of the benzyl group
{(Stevens rearrangerent) (10), which gave l=benzyl-2ergthyl=
isoindeline (XV), and also with migration accompanied by attack

¢t the ortho position of the phenyl ring (Sommelct Tearrznge=
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