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REARRANGEMENTS OF PHTHALIMIDINE DERIVATIVES
FORMATION OF A PYRROLE AND A BENZAZEPINE
FROM 3-(O{ -BROMOBENZYLIDENE) -2- (}3 ~PHENETHYL) PHTHALIMIDINE
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The conversion of 2-benzyl-3-(X-bromobenzylidene)phthalimidine
into isoquinoline derivatives has been previously reported.’?

This communication deals with the rearrangement of 3-{{~-bromoben-—
zylidene) -2-(3-phenethyl) phthalimidine (IIIA and B) under the action of
alkali. The title compound was obtained as follows. Treatment of trana-3-
benzylidenephthalide with [3-phenethylemine gave 3-benzyl-3-hydroxy-2-(3-phen-
ethyl)phthalimidine (I) which, under the action of strong acids, afforded IIA.
This substance could be transformed into the geometrical isomer IIB by irradi-
ation with sunlight. The action of bromine on IIA or IIB resulted in formation
of an equilibrium mixture of IIIA and B (67 and 33%); the same mixture was
obtained when either isomer was heated with & trace of bromine in chloroform
solution. When IITIA and B were treated with KOH in boiling ethylene glycol,
the two compounds IV and V were obtained in 10 and 34% yield, respectively.
The structure of IV was deduced from its NMR spectrum and from peroxybenzoic
acid oxidation to (o-benzoyl-/d -phenethyl)phthalimide (VI). The pyrrole deri-

3 was transformed into the

vative V, which gave & positive Ehrlich reaction,
corresponding methyl ester by action of diazomethane, and into the pyrrolo-
isoindole derivative VII by pyrolysis or by treatment with acetic anhydride.
While compound V exchanged rapidly the carboxyl proton on treatment with D,0,
the rate of exchange of the NH proton in V and its methyl ester was very slow
(about 50% after three days at room temperature). In the bromination of VII
in chloroform or in methanol solutions were obtained, respectively, the bromo

and the methoxy derivatives VIII and IX. Treatment of V with bromine in metha-

887



888 No,11

P H (c) (c)H Ph
CH2Pb
* |
H* hy
NCHoCHpPh —— Ncuzcuzph——-» CHCHoPh
(b) (a) (b) (a)
HA o B
I ——> NCHyCHaPh + N CHaCH2Ph
(b) (a) tby (&)
IIIA nme
(a)
CHzNz
] N—cuzﬂ” H(b)
02"(.) © COzCHa(‘)
v RCO3H
! \ Ph Ph
COPh I l
CHxCH2 N
vi (¢) 0 Ph
vil
Ph Z Nmo
By zin | | . NH
CHCI Y) 2
vi or mdm v in MeOH 0
VIII; Y= Br of MeC0-H
(b X :Y=OCH3 3 X
Ph
0
X 21)22&1; o Ha2(Pt) . Ph
CHCOLHs
xi O Ph
ot Xit



889

No.1l

*SHI TBUIa3xa ‘ogpg (0 " (paysitand aq
03 JJom pu® 2°*Jyax ‘JU03IBVOG A puv TU¥sae y) ATTedTWaYD usacxd sem Lx3sjuaydosrass asoym ‘sonForeue pLzusq-f 9Ys Y3 Im uostredwod Aq

8pBW 3ram UOTIINQTIIIE ‘SI2WOST SUBII-STO J0J *uaal? s} sysayjusxed UT wojiedTpul ou uaym °*s3atdiitnm: sv aeadde goyuym ‘owayss ayj ur

pajeotput (suojoad yo sdnoxd 20) suojoxd TenpTAYPUT 03 JX8J3x BA9I] {a *spunodwod T8 J0J PIUTRIQO BIM gashyeue huoamaumﬁawm (e

99°L ‘s !(s)p2°L vue (3)90°L ‘p 40 © 68°¢ ‘186 ‘sL°S TI-6€1 I1IX
(21 2°tz Vg ‘25 sr2t Tpyopcy ‘3032emb gy ‘q pue uw e 85°s goz-90z |  1Ix
——— 65°¢ €91-291 Ix
_— 98°S *t9*¢ ‘o2°f ‘o1°¢ | es2-Ts2 X
€S°L ‘q !(s)98°¢ ‘® LL°s 822-9z2 X1
99°L ‘q 2L°s 1€2-622 IIIA
96°L ‘v Aw...::a ‘(98 €)GVE ‘(Ly ¥)ove LL°G LS ‘19°6 €£91-291 1IA
10°9 ‘68°¢ ‘€9°¢ TT-L11 IA
09°L ‘o £60°6 ‘q !(B)f9°f ‘® 06°S ‘g6°2 99T-¥91 YA
of0°8 ‘a fof 1y ‘e (80°¥)L92 §6°6 ‘L6°2 ove-gte A
€L°L ‘v fL9°G %o loz*¥ ‘q !1€°g ‘e (8€°¥)9sE *(Lg°€)262 06°¢ go2-to2 Al
08°L ‘P !6L°8 *@ f6¥°€ ‘a fog'z ‘® | (€1°¥)2E€ ‘(00°¥)89z ‘(0S°¥)¥ez 68°% LIT-911 €111
€L°L ' 10°9 ‘0 166V ‘a f1T1°€ *® | (21°v)g2f *(vo°v)g9z ‘*(vs°v)o2e 98°¢ 9€T-6ET VIIT
EL°L 'p £(8)TL°9 *o 1€8°f ‘a f1b°ez ‘® | (ST'¥)beC *(S0°¥)692 ‘(£S°v)zee 68°¢ 6TT-LT1 €Il
SL°L ‘P £(8)pE-9 *o f60°p 'a f00°€ ‘® | (ST'¥)92E “(00°%)89Z ‘(25°V)T2E 98°¢ 91T-5T1 VII
86°6 *26°S ‘o1°t LET~66T 1
o(*1000 ‘snp woy wid ¢ g) wmy [touewaz gs6 *( 2 #o1) Y] M (tofuy *d) u: o(00)°d"u | punoduog

SANNOIN0D 40 VIVA TVOISXHA




890 No.11

nol or with hydrogen peroxide in acetic acid, afforded the spirane X. The
structure of this compound was confirmed by its transformation into XII, a
product independently synthesized by R¥dulescu's method,* as outlined in the
Scheme. Compound X may be considered a derivative of maleimide, and maleimides
had been obtained in the oxidative halogenation of pyrrole.® A fully concerted

mechanism may well operate here for the conversion of V into X, as outlined

below.
Ph
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The results reported in this communication, though not excluding at
all an jonic mechanism, are in fair agreement with the mechanism previously
discussed,! in which the intervention of the radical XIV as an intermediate
in the rearrangements of 3—(X~bromobenzylidene)phthalimidine derivatives was

proposed.
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