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Abstract -~ The ariridines 3, 3a and 3b obtained by the oyclo-
addition of phthalimidonitrene to cyclopentadiene derivatives

2, 28 and 2b undergoes facile ring expansion, when treated with
sodium hydride to give substituted pyridime derivatives 4, 48 and
4b respectively. Hydrazinolyeie of the mziridines givea the
cyclopentadiens derivatives through the intermediacy of N-amino-
aziridines 5, 5z and b, Oxidation of the aziridines 3, 3a with
lead tetraccetate gives the aziridine § and fe.

Phthalimidonitrens 1, generated by the oxidation of N-aminophthalimide with
lead totraacetate undergoee facile coyclosddition with a wvariety of oleﬁns‘.
The agiridines derived by the cycloaddition of 1 to substituted cyclopenta—
dienes could be used ag a potential syntbon for the comstruction of substi-
tuted hetemeyclic systems. We wish to report the synthetic utility of
phthalimldonitrene foxr the construction of pyridine ring system.

Phithalimidonitrens 1 mdds mmoothly to Yetraphenylcyclopentadiene 2 to give a
yellow crystallime product which showed the presence of phthalimide earbonyls
in ir and 1l!mn:l.- spectrum of this material dieplayed & sharp singlet até4d.1
for the allylie protons in addition to the maromstic pmtons. The appearance
of einglet for the allylic protons in nmr indicated 1,2-addition. The
Proposad structure 3 recelved further support by the appesrance of molecular
ion pesk at m/z 530 in the mess spectrum, When the agziridine 3 was treated
with sodium hydride a product {60%) mp 180°C wes obtalimed, which showed the
absence of carbonyl group in ir and digplayed multiplet for the aromatic
protons in 'Hnmr. The product hes been identified as 2,3,4,6-tetraphenyl-
pyridine and confirmed by comparing with an authentio samplea. The present
approach $o pyridine derivatives would offor more advantaeges than the
conventional method-.

The potentiality of the above synthetic route was further explorsd with the
aziridine Ja derived from phthalimidonitreme and 7,9-diphenyl-8H-cyclopenta
@] acenmaphthylene,2a. The aziridine 3a when treated with sodium hydride
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in dry THF gave the pyridire derivative 4a. The struwcture was further
confirmod by comparing the spectral data with that of suthentic sampleZ,
AD extension of the above procedure for the construction of pyridine ring
from the aziridine 3b deriwed from indens could result in isoquinolins.
The agiridine derived from phthalimidonitrens and indene was mentiomed by
Jonea et al.“ and by Bbert et al. 5., 1In ths current investigation aziridine
3b was prepared by the reaction of phthalimidonitrens with indene. The
asiridine 3b when refluxed with scodium hydride in THF gave isoquinoline 4b
{58%). Tho neutrel frection purified by diptillation was found to be g
mixture of indens and dihydroindene 4:1 as revealed by nmr spsctra and GLC
amlysis. The uss of other bases like sodeamide, sodium ethoxids dscreased
the percent yield of isoquinoline (32%).

The agirtdine 3 when treated with hydragine hydrate in ethanol at 509C gave
8 viscous ¢il which on purification yielded tetraphenyleyclopsntediems (60%).
The formation of tetraphsnylcyoclopentadiens could result eitbhsr bWy e thermsl
cycloreversion route or through an intermediacy of unstable H-amlnoaziridine
5. Singce the aziridine 3 has been found to be thermally stable, the inter-
medincy of 5 wes investigated. The formation of N-aminoagiridine 5 has been
evidenced by carxying out the reaction at =-25°C, The crude product in ir
displayed the -NH, stretching at 3350 and 3290 en™!
phthalimidocerbonyls. Cyelo reversion of such unstable N-sminoaziridines

has been reported by Eschanmosers. In a slmilar way aziridine 3p derived

from 7,9-diphenyl-SH-cyclopenta (a)] acenaphthylene, when treated with hydrazine
hydrate in ethanol gave the diene 2a, through the intemediacy of the N-amino
compound 5a. However the aziridine 3b derived from indens, when treated

with hydragine hydrate, gave indene and dihydroindeme 3:1., Dihydroilndene

could result by the sequential attack of hyiragine hyliate or sodium hydride

a% the phthalimido ecarbonyls followed by the aziridine ring cleawage and

and the absence of

abetraction of proton from the soivent whereas indene could be obtalned from
the unstable N-aminoazirzidine 5b,

The aziridine 3 when treated with lesad tetraacetate gave an yellow crystal-
line golid (70%) which showed the presence of phthalimido carbonyle and an
onome carbonyl. The nmr spectrum showed the absence of allylic protons and
the presence of aromatdc protoms. The product was foumd to be the agiridine 6.
The etructure was further supported by the molecular ion peak at m/z 544 and
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confirmed by the independent synthesils of & from tetraphenylcyclopentadienone
and phthaplimidonitrens. The formation of & could be expleined by the allylic
oxidation of 3 by lead tetrmacetate. Similar oxidation of the asirxidine Jg
with lead tetraacetate gave the aglridime 6a as indicated by the appearance
of enome carbonyl in ir spectmm. The structure 6a was further confiymed by
the independent synthesis of &a from acecyolons and phthelimidonitrene. The

reaction sequence i summariged in the following schems.

B, B, R B3 " B
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2, 3,4 5, 8 Ry= By= By= Ry= PR
2b, b, 4b, 5b, 60 By & By= c454’ 15 = 34= H

EXPERIMENTAL SECTION

All melting points are uncorrected. lr spectra were recorded on Backman
1Hnmr spectra were obtained using Perkin-Blmer B-32
{90 MHz) epectrometer, Chemical shifts are reported in ¢ units downfield

Ir-20 Bpectrometer and

from internal ne4s:1 and the J wvalwes are given in lerte.
Recommendsd neral procedure for nitre reaction

N-aminophthalimide (0.01 mol) was stirred with snhydrows dichloromethane
{15 ml/g) and the olafin (0.011 mol) was added. Lead tetracetate
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{0,012 mol} was then added {to the stirred suspension at 5-10°C during 10 min.
After stirring for further 15 min the reaction mixture was filtered and the
residuwe was washed with dichloromethana. The combined filtrate was then
wasisd sequentially with water and with saturated solutlon of sodium bhi-~
carbonate to remove any traces of acetic acid. Ths dichloromethans layer
was then dried (Na2304) and evaporated to drynees. The residwe was sxmamined
by tlc and the subsequent purification wae effected as described for sach
aziridine.

Reaction of phthalmidonitreme with 1, 1', 1'*, 1'*'~(1,3=cyclopentadions-
1,2,3,4=tetrayl)~tatrakisbengens or 1,2,3,4~tetraphenyleyclopentadiens (2)

Addition of phthalimidonitrene from Nesminophthalimide (1.62 g) amd lead

tetraacetate (5.33 g) to the dieme 2 (4.07 g) gave the aziridime 3 (4.77 g,
90%) mp 97°C (Petrol). Ir (EBr) v max 3000, 1765, 1725, 1610 ent; L
(CDCL3): 4.1 (28,8}, 7.1=T.5 (24H,m); maes spectrums m/z 530 (M%), Anal.
caled. for 0373263202 : C, 835.8; Hy 4.9; K, 5.3. PFounds: C, 83.2; H, 4.5;
R, 5.“-

Resgtion of phthalimidonitrens with 7,9-diphenyl-8E-cyclopenta (a)
ageraphthylens {2a)

Addition of phithalimidonitrene from N-aminophthelimide (1,62 g) snd leed

Hnmr

tetraacetate (5.33 g) to the disne 22 (3.76 g) gave the aziridim 3Je (4.01 g;.
824), mp 140°C (Petrol, ethyl acetate; 9.1). Mase spectrums m/z 502 (M').
Arnal. calcd. for 63532211202 : C, 83.6; H, 4,4, Pound C, 83.1; H, 4.2%.
Resctio hthalimidonitrens with indene {2b)

Addition of phthalimidonitrene from N-aminophthalimide (1.62 g) and lead
tetrancetate (5.33 g) to indeme (1.27 g} gave the aziridine 3b (1.38 g, 50%),
mp 186°C (Petrol, ethyl acetate; 8.2). ILit.> mp 187-88°C.

Gemexnl procedure for the reaction of the eziridines with sodium hydride

To a magnetically stirred suspension of sodium hydride (0.025 mol) in

anhydrous tetrahydmofuran (50 ml) a solution of the agiridine (0,02 mol) in
tetrahydrofuran (20 ml) was added in & dropwiSe manner during & period of

30 min under nitrogen atmosphere, The reaction mixture was stirred for 2 h
at Toom temperature, then refluxed for 30 min, pouwred onto ice (200 g) and
ertracted with ether (2 x 25 ml). The combinad ether layer washed with
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water, dried (cho.j) and evaperated.

Reaction of the agiridine 3 with sodium hydride

Reaction of the asiridine 3 (10.6 g) with sodium hydride (0.60 g) in THF
(70 ml) gave 2,3,4,6-tetraphenylpyridine (4.58 g, 60%), mp 182°C, Lit.2
mp 183-849C,

Reaction of the agiridipe 3a with sodium hydride

Reaction of the asiridine 3a (10.0 g) with sodlwa hydride (0.60 g) in THF
(70 ml) gave ths substituted pyridine 4 (4.25 g, 60%), mp 162°C,

Baaction of the ssiridine 3b with sodium hydride

Beaction of the asziridine 3%b (5.52 g) with sodiwm hydride (0.60 g) in THF
(70 ml) gave isoquinolime (1.50 g, 58%), indenms {0.70 g, 32%) and dihydro-
indons (0.24 1] 10’)0

Reaction of the asgiridine 3b with sodium ethoxide

A mixzture of the agiridine 3b (13.8 g), sodium ethoxide(3.4 g) in dry
ethanol (100 ml) was refluxed for 1.5 h, The reaction mirture wes poured
onto iee (500 g) snd extracted with ether (2 > 100 ml), The isoquinolime
{1.85 g, 32%4) formed was separeted with 2N HC1l fiom indene (2.9 g) and
dihydmindens (0.8 g). The reaction was repeated similarly with scdamide,

Geraral procedure for the hydrazinolyeis of ithe ariridims

4 solution of hydreszine hydrate (0.04 mol) in ethancl (10 ml) wasm added %o

e mgetiocally etirred suwpension of the aziridins (0.03 mol) in ethanol
{20 m1) at 45°C for 1t h. The reaction mixture was worked up ag usual end
purified,

Hydrezinolysis of the arziridinme 3

Hydrazinolysie of the esixidime 3 (15.9 g) with hydrazine hydrate (2.0 ml)
in ethanol (30 ml) gave the diene 2 (0.66 g, 60%), mp 181°C (Petrol-benzemns;
812).

Hydraginolysis of the aziridine 3a

Hydrasinolyais of the sziridime 3a (5.02 g) with hydmgzine hydmte (0.75 ml)
in ethencl (15 nl) gave the diens 2a (1.71 g, 47%), mp 210°C (Petrol-bensens;
g9:1).
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Hydroginolysis of the agiridine b

Hydrozinolyeis of the aziridine 3b (5.52 g) with hydrasine hyirate (1.5 ml)
in sthanol (25 ml) gave a viscous oil (2,33 g) after distillation gave
indene (0.47 g, 20%) and dihydroindens (1.86 g, 80%).

Lov_tempersture hydmygzinolysis of the ariridine 3
To a Bolutlon of the agiridine 3 (2,65 g) in ethanol (15 ml) at -25°C, a

golution of hydrerine hydrate (0.5 ml)} in ethanol (2 ml) was added and
stirred magnetically for 5 min. The reaction mizture was extracted immedia~-

tely with dichlorompethane and washad with ice water to remove hydrazine
hyirate and driad (E2c03) for a short period. A visocous oll was obtalned
after romoving the solvent at low temperature (~109C). Ix (cncls) ¥ max 3350,

3290, 1610 ew™'.

General procedure for the oxidation of the ssziridinss

To a eolution of the aziridine (0.01 mol) in dry dichloromethance (30 ml),
lend tetraacetate (0,0t mol) wae added and stirred for 30 min, The reaction
mizture wes filtered and washed with water, dicarbonate solution and dried
(l!aam 4). The rvesidus obtaimed by the evaporastion of the sther was purified
by exystallisation.

Oxidetion of the agiridipe 3

Oxidation of the aziridine 3 (5.30 g) with lead tetraacetate (4.44 g) in
dlchloromethans (30 ml) gave the aziridine § (3.80 g, 70%), mp 121°C. Lit.!
mp t22°C,

Oxidation of the aziridine 3a

Oxidation of the azirdim 3a (5.02 g) with lead tetrapcetate (4.44 g) in
dichloroms thane (30 ml) gave the mziridine éa (3.60 g, 72%), mp 196°C. Uv
JBUOR 266 (22,900), 315 (26,720) and 420 mm (18,000). Ir (EBr) > max 3020,
1780, 1730, 1650, 1620, 1580 cw™'. Mass spectrum m/e 516 (M*).
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