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Abstrnot-Tim a s i r i d i m s  2. 2 and 2 obtained by t l m  oyolo- 

addition of phthalimldonitrene t o  oyclopentadiem derivatives 

2, 2 and 5 uadergma fac i l e  ring elpansion. when treated with - 
sodium hydride t o  giw substituted pycidim dedvatives 4, & and 

& reepeotiwly. Kydrazinolysis of tb a d d d i m s  gives the 

cyolopentadlem der ivat iwe through the i n t e m d i a o y  oi N-mino- 

aeiridinea 2. 2 and 2. Oxidation of the a ~ i r i d i m s  2, 2 with 

lead te tnrswtnte  g i n s  ths ae i r id im $811.3 &. 

Phthalimidonltrem 1, generated by the oxidation of N-amimphttalimide with 

lead tetreaoetate undergoes fac i le  oyolaaddition with a var ie ty  of oleflnsl. 

Ths a d r i d i n e s  derived by ths oyoloaddition of 1 t o  substituted oyclopenta- 

d iems  could be wed as  a potential syntbon f o r  the 00netntotion of substi- 

tu ted  hetemoycllc eyeteme. Ye wish t o  report tlu synthetic u t i l i t p  of 

phthdimidonitrem f o r  the conetnurtion of pycidlm riw system. 

g e l l a  crys ta l l im product which showed ths presence of phfhalimldn carbony18 

i n  i r  and 'Eumr apectrum of this n n t e d a l  diaplagsd a sharp e isgle t  at64.1 

for  the n l ly l ic  p ~ t o n e  i n  addition t o  the aromatic pmtom. The appearanoe 

of sfnglet f o r  the a l l y l i c  protone i n  nmr indicated 1.2-addition. Ths 

pmpoeed atmoturs 2 received fur ther  support by the appearance of moleaular 

ion peak a t  m/a 530 in the m a s  epectaum. !&en the a s i U n e  2 was t reated 

with mdium hydrida a product (6w) mp t8OW was obtaimd. which showed ths 

absence oi oarbony1 gmup i n  i r  and dieplayed mnltiplet for  the aromatio 

pmtone i n  '~nur. ~ t m  product has teen identified a s  2.3.4,~tetrnphenyl- 
2 p y r i d i e  and confirmed by comparing with an anthenti0 sample . The present 

appmaoh t o  pyridim derlwtivae would offer  mme advantages than the 

oonvontional mthod3. 

The potentiality of the above synthetic mute was fur ther  explorad with the 

a s i r i d i m  2 derived fmm phthslimidonitnme and 7.9-diphenyl--8Hsyclopsnta 

~1 acenaphthylene,&. Ths a d r i & m  2 when treated with sodium hydride 



i n  brJ. THP gave the pyridine derivative &. Tlm e t r r r t u r e  w e s  further 

coni-4 by comparing the w e o t d  data with that  authentic eemple2. 

An eltsnsion of the above p'oee&e f o r  tla wmtruc t ion  of pyridira ring 

fro. the aciridilu, 2 derived fmm indem could reelllt in ieoqlrinolim. 

The a d d d i n e  dedved fmm phthalimidonitrene and i n a n e  was mnt iomd by 

Jones e t  al.'l and by Bbert e t  6 L 5 .  I n  tbe current inreetigation a d r i d i m  

2 was prepared by the reaction of phtholimidonitrene with Mene.  The 

a s i d d i m  2 wh?m renuxed with sodium hydr%de i n  TBP gave i e o q u i n o l h  fi 

(9%). The neutral frect ion purified by d i s t i l l a t i o n  was found t o  be a 

mixtrue cd indene and d ihydro inde~  4x1 a s  revealed by nnr spectre and O X  

mnlysis. 'the use of other bases Ulre sodamlda, eodlum ethoxide decreaeed 

tb peroent yield of i s o q ~ l n o l l r ~  ( 3 8 ) .  

The as i r id im 4 when treated v i th  h y d s z l m  hydrate i n  ethanol at 50% gave 

a viscoua o i l  which on purification yielded tatraphenylcyclopantadiem (-1. 
The formation of tetmphenylcyclopentadiem ootrld a m l t  e i t h s r  by a t h e w  

cycloreversion route or  through an Mezmediacy of unstable H-aninoasiddim 

2. Sinoe tb a e i d d i m  2 tma been found to be thezrmally stable, thr, inter- 

mediacy of 2 was fnoestigated. The formation of #-dnoaei r id ine  5 has teen 

evidenced by camying out the  reaction a t  -25OC. Tim crude product i n  Fr 

displayed the -% stretching a t  3350 and 3290 em-' and the ak6enOa Of 

phthalimidocarbonyle. Cyclo rawreion of auch umtahlr, R-aminoazlridims 

6 has teen reported by Bechenmcaer . I n  a eim-r way a z i d d i m  & dedved 

fmm 7,9-diphenyl-8Ji-oyclopenta [a1 aoenephthylene. whsn treated with hydracine 

hydrate in ethanol gave the dlene &. thm# the intemmdiaoy of the IJemho 

compound 2. Eouewr the a s i d d i n e  2 dedved fmm indene, when treated 

with hydnrJas h y h t e ,  gave i d e m  arid dihydmindem 3x1. Mhydmlndem 

could result by the 8 e q w n t M  attack of hgdmsim h ~ d m t e  o r  m d i m  hydride 

a t  tbe phthallmido camonyle folloved by tla a s i d d i m  riw obavnge and 

abstreotion of proton fmm the solvent whersae indone copld be obtained fmm 

the unstable B-aplinoaeiridine 2. 

The as i r id im 2 when t t r e t e d  with lead tetreacetate enre an yellox cqretsl- 

lia eolid (70s) which ahaed  tb presence of phtllalimido d o n y l e  and an 

enam carbonyl. The nmr a p e c t m  shored tb abaence of allyll~ pmtona and 

the  preaeme of ammatic protons. The product wae found to be ths asir ldine 6. 
The etnrcture w a a  M h e r  Bupported by the molecular ion peak a t  d e  544 and 
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confirmed by the independent eyntheaia of 5 fmm tetraphsnylcyclopentadienow 

and phthallmldopifrsne. The formation of 5 could be explained by the a l l y l i c  

oxidation of 2 by lead tetmacetate.  Similar oxidation of the a s idd ine  

with lead tetraacefate gaw ths ac i t ld ia ,  & a8 indicated by the appearance 

of enom csrbonyl in i r  epectaum. Ths etructucs & was fur thsr  confinned by 

ths independent a p t h s a i s  of & fmm aoecpclow and phtkdimidonitrem. The 

reaction sequence l a  Swwmriaed in the  following sohems. 

Bl(PBEIlrlBPltY BBCTIOU 

All melting point8 a re  uncorrected. Ir spectra rere recorded on Beckman 

1-20 spectmmetec and 'Hnmr apectra were obtained Pellrin-BWr E 3 2  

(90 IIBe) mpectmmeter. Chsmical ehi f te  are reported i n  d units  dm~nfield 

from in ternal  m4Si  and the J d w s  are given in hsrts. 

Reconmended ueneral Drocedure for tho n i t r e m  reaction 

U4nophthal imibs  (0.01 m l )  wae e t i r r s d  with aDhydmus dichlommethane 

(15 Pl/e) and the olsfin (0.011 mcl) Wa8 added. Lead tetaurcetate 



(0.012 moll mas then added t o  the s t i r r e d  euapension a t  5-10% during 10 min. 

After s t i r r i n g  f o r  further 15 min the reaction mlxtura mas filtered and the 

realdue was mashed d t h  dicblommthane. T h e  comblmd flltrata mas t m n  

maeb d sepuentieLly r i t h  water and with saturated eolution of sodium bi- 

carbonate t o  mmwe any traoes of acet ic  a d d .  T b  dichlommetham l a p r  

rae then drled (Aa2804) and evaporated t o  drylase. The realdm mas examined 

by t l c  and tbe subsequent puriflcatlon waa effected a s  descd-d f o r  each 

as i r id lm . 
Reaction of phthalmldonltrem with 1. 1 1 ' ,  1 ' ' I - (  1.Foyclopentadlene- 

1.2.3.4-tetrayl)-tetnrldsbellPsne or 1.2.3.Ctetar~henylcyolo~ntadiem (a 
Addition of phthliaidonitrene fmm N-aminophthalimide (1.62 g) and lead 

tetraacetats (5.33 g) t o  the diem Z (4.07 g) gaw the a z i d d i m  2 (4.77 g. 

90s) mp 9I0C (Petrol). Ir (KBr) J aax 3000, 1765. 1725, 1610 cm-l; 'Humr 

(CICL3) I 4.1 (2E.S). 7.1-7.5 (24K.m); aaae spectmmr m/z 530 (M+). Anal. 

calcd. f o r  C37B26A202 : C, 83.8; H. 4.9: A, 5.3. P o d $  C. 83.2; H, 4.5; 

A ,  5.06 

Addition of phthalimidonitrene fmm N4nophthalimlde (1.62 g) and lead 

tetraacetate (5.33 g) to the diene (3.76 g) gave ths ae i r id im 2 (4.01 g; 

8 8 ) .  mp 140°C (Petrol, ethyl acetate; 9.1). I4.sa epectrumr 4% 502 (#). 

Anal. calcd. fo r  C3fi$202 I C ,  83.6; K, 4.4. Pound C,  83.1; K. 4 . 8 .  

Reaction of ~hthalimidonltrern with I d e n 8  (a 
Addition of phthaliaidonitrene f mm B-aminophthalimid.3 ( 1.62 g) and lead 

tetraacetate (5.33 g) t o  Indele (1.27 g) gavd the ae i r ld im 2 (1.38 g. 50%). 

mp 1860C (Petrol, ethyl  acetate; 8.2). mp 187-8e°C. 

Belanrl procedure f o r  tb reaction of the a z i d d i m s  with 806111. hyMde 

To a magnetically e t i r rad  suspension of  odium hydrlds (0.025 mol) i n  

anhydmua tettrahydmfuran (50 m l )  a molution &-the a d d d i n e  (0.02 mol) in 

tetrahydmfuran (23 ml) mas added i n  a dmpdse  mnnrar dur iw a perlod of 

30 a n  under nltmgen atmmphera. T h e  reaction mixture maa s t i r r e d  f o r  2 h 

a t  room temperature, then raflusd fo r  30 m i n ,  powad onto ice (230 g) and 

extracted with e ther  (2 x 25 ml). The combillad e t h e r  l a p r  masbd with 
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ra ter ,  dried (g2C03) and evaporated. 

Reaction of the a s i d d i n s  4 d t h  sodium hgddde 

Resotion of the  a s idd ine  4 (10.6 g) d t h  Oodium hyddde (0.60 g) i n  THF 

(70 ml) gam 2.J.4,6-tetraplanylpyddb (4.58 g, 60%). mp 182°C.  it.' 
mp 183-84% 

Rebotion of tim as i r id im mith eodiua M a d e  

Bsc t ion  of t he  a s i d d i n e  2 (10.0 g )  mith sodium Q d d e  (0.60 g) i n  TED 

(70 ml) gam tho Bllbstituted pyzldins 3 (4.25 g, 602). rep 162.C. 

Beaction of the a s i d d i m  Jb d t h  sodium ethoxide 

A mhture cQ t he  a e i d b i m  2 (13.8 g), sodium ethodde(3.4 g) in dry 

ethanol (100 m l )  m a s  refluxed f o r  1.5 h. The naat ion  mixture rae  poumd 

onto iae (500 g) and extracted with e ther  (2 x 100 ml). Tim ieoptlinoline 

(1.85 g. 3 8 )  f o m  d was sepaaated mith 2H HC.1 fmm indene (2.9 g) and 

dihydmiaene (0.8 g). Tim reaction wae repeated similarly mith wdanide. 

Wmral Procedure f o r  tbs hydraeimlysis of th. a d r l d i m s  

A 8 Q l ~ t i o n  of hydr+.slm hydrate (0.04 nol) i n  ethanol (10 m l )  was a d b d  50 

a nagmfioally s t i r r a d  slepeDsicn of tim a d d b i n s  (0.03 mol) i n  ethanol 

(20 m l )  a t  45W f o r  1 h. The reaction &tare mas rochsd up ae m a 1  and 

purllied. 

EYdracino1YaIe of the a d d d i m  4 

HydnreinolJsis of t h s  a d l l d i m  4 (15.9 g) with hydrasin, hydsate (2.0 ml) 

i n  ethanol (30 ml) gava the diem 2 (0.66 g. W), mp 181°C (Petml-beneem; 

8x2). 

E ~ d r e s i n o l ~ n i a  of the a z i d d i m  39 

Qdrasinolyaie of tbs a s i d d i n ,  2 (5.02 g) with hydradm Qdzmte (0.75 m l )  

i n  etbanol (15 m l )  gave the diem 3 (1.71 g, 47$), np 2100C (Petrol-banesna: 

951). 



avbrosinolyeis ob the as i r ld in ,  2 

Hydroainolysie of the a d r i a -  2 (5.52 g) with hydmsin, hgdmte (1.5 ml) 

i n  ethanol (25 ml) ga- a viacone O i l  (2.33 g) a f t e r  d i e t i l l a t i o n  gas. 

indene (0.47 g. ZU$) end dihJdmin&as (1.86 g. 80$). 

Lor tenmeratare h y d ~ z i n o l m l e  of tha a d d d i m  2 

Po a 8olution of th. a s i d d i m  2 (2.65 g) in stbsnol  (15 ml) a t  -25%. a 

solution of bydrasig bydrate (0.5 ml) in ethanol (2 ml) was added and 

s t i n s d  magnstically for  5 min. The reaction mixture was extracted LPmsdia- 

tely rdth dichloromthaue and waahed with ioe water to cenow hydxmaine 

General ~rooedllre for  the midation of tha asir idines 

To a solution of th, a%iddim (0.01 mol) in drp dichlommethanm (30 m l ) .  

lead tetraacetate (0.01 mol) was added and s t i r r e d  f o r  30 min. T h .  reaction 

mixture was f i l t e r s d  and waehsd with r a t e r ,  bicarbonate solution and d d e d  

( i 7 ~ ~ 8 0 ~ ) .  The ~ ~ i d r r s  obtaimd by the evaporation of the e the r  wae purif ied 

by cryetallieation. 

Oxidation of the  a s i r ld lm 2 

Oridation of t he  aairi&ne 2 (5.30 g) d t h  lead tetraacetate (4.44 g) in 

dlCblOmmethan. (30 ml) g a ~  ths a s i d d i r e  2 (3.80 g. W ) ,  np 121.C. Lit.' 
np 122%. 

Oddatlon of the a s l r id lm 2 

Oddatlon of th. a d d d i n ,  & (5.02 g )  with lead tetraacetate (4.44 g) i n  

dichloromthane (30 ml) gave ths a e i d d l m  & (3.60 g, 7 8 ) .  rnp 196%. Uv 

~2:' 266 (22,900). 315 (26.720) and 420 nm (18.000). Ir (Em) -a m s  5020, 

1780. 1730. 1650. 1620. 1580 o i l .  L e e  s p o t -  m/e 516 (M+). 
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