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Abstract - The P-lactams 2, 2a obbained by the cycloaddition of
chlorosulphonyl isocyanate 10 the dienes 1, 12 give the amzepinones
5, 5o through the sulphonate estexs 4, 4a. The sulphonate ester §
obtained from 4, when tregted with sodium hydride gives the
dihydroazepine 8.

Chlorosulphonyl isocyanate (CSI)’ is very reactive towards a variety of olsfinsa.

Tetrephenyleyclopentadiers | and 7,9-diphenyl-8H-cyclopenta(a)-acenaphthylene 1a
could react with CSI by many pathways. We wish to report a facils route for the
#ynthesis of azepines through the sulphonate esters 4, 4=.

CS5I rapldly reacted with tetraphenylcyclopentadiene in anhydrous ether to give the

sulphonyl chloride 2, exhibited in its ir specimum P~lactam carbonyl at 1755 cm-f.

The !

Hnomr spectrum of 2 showed the presence of allylic protons as a singlet at
$4.24 in addition to a multiplet at 66.9-7.2 for the aromatic protons. The
sulphonyl chloride 2 reacted with water to give the sulphonic acid 3 as a yellow

1

etabls solid. The ir spectrum aof 3 exhibited the lsctam carbonyl at 1725 cm™ and

the shift in the lactam V(=0 could be due to intramoleculax hydrogen bonding

1Hnmr gpectrum of 3 displayed sharp

between lactam »>C=0 and 803H group. The
singlet 2t & 4.53 for the allylic protons, a broad singlet at & 5,65-5,75, which
dipappeared on adding D20 and the eromatic protons appeared as a multiplet at
66.8-7.2. 3 rogemerated | when treated with ethanolic KOH. The equivalence of
the allylic protons in "Homz and the highe r V=0 in ir lend gupport for the (2+2)
mode of sddition. Addition of C3I to indene has been reported to give similar

p-lac tam5.

2 vwas converted to the p-tolugmesulphonate ester 4 by reacting with p-cresol. The
"Hnmr spectrum of 4 displayed the allylic protons as a singlet at & 4.31 end
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another singlet at &2.23 for the methyl protons with aromatic protons at & 6.9-.
7.2, Treatment of 4 with NeH in dry THF gave a product {mp 52°C, 40%) which in

"Bonr showed only the aromatic protons as a multiplet at & 7.0-7.4 and the ir

" ana Ve=N at 1600 cn~'. The

compound was identified as 3,5,6, T-tetraphenyl-2i-azepin-2-one 5.

spectrum showed the presence of V(=0 at 1700 cu”

Reduction of 4 with LiAlH, in THF gave a colourless liquid 6, whose nmr spectrum
showed & tiree-proton singlet at &2.08 and a two-proton singlet a2t &3.40., The
allylic pmtons appeared as a singlet at 64.33. Treatment of 4 with NaH

i

afforded 7 (mp 489¢, 30%) which in its 'Hnmr displayed a two-proton singlst at

& 4,02 in addition to the sromatic protons a2t & 6.8-7.4.

The potentiality of the above synthetic route for the construction of azepinones
was further ezplored with the sulphonyl chloride 2a derived from CSI and la. The
sulphonate ester 4a wae obtained by the reaction of p-cresol with 2a. Treatment
of 4a with NaH in dry THF gave the azepinome 5a. The reaction sequence is
summarized in the following scheme.

2 Ry B3 §S0pX
0=C0=N30,C1 R
R{ Ry 7 By %, Y
1 2 X=201
3 %=0H
p-Cresol
R, 2 -
R 2 NSO0,CcH,C
G g
R,
5 X=C0 4 X=00
I X=cH, & X=cH,
ll gs 2: i; 2, _é, l R1= HZ= R3= R4 = Ph
lg'—’ .2£’ 4;3‘.! 5§ R1= R4= Fh, R2 & R3 =
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EXFERIMBNTAL

All melting points are uncorrected. Ir specirs were recorded on Beckmann Ir-20

spectrophotome ter with either KBr or CHCl3 and 1I-_In.m:r: were obtained in ¢Ql, using

4
Perkin-Elmer R-32 (90 Miz} spectrophotometer. Chemical shifts are reported in

& units downfield from intermal Mo 451 and mass spectra were obtainsd at 7O ev.

Recommended genersl procedure for the addition of ¢8I to the dienes

To e stirred solution of the dleme (0.01 mol) in dry ether (40 ml) a solution of
€8I (0.01 mol) in dry ether (10 ml) was added during 15 min, The Teaction mixzture
wag left overnight and removal of ether afforded the sulphonyl chloride.

Beaction of €SI with 1 and la

Addition of CSI (1.41 g) to the dieme 1 (3.70 g) gave the sulphonyl chloride

2 (4.09 g, 80%). Ir: Vmax 3010, 2950, 1755, 1495, 1450, 1350 & 1170 cm™';

"Hnmr: 4,24 (S, 2H), 6.9-7.2 (m, 20 H); mass spectrums m/z 511 ('), 513 (me2)*.
Anpl}, caled. for C3OH2201 N033= ¢, 70.39; H, 4.30; N, 2.74. Foumd: C, 70.50;

H, 4.24; N, 2.65%.

Addltion of CSI (1.41 g to the diene Jja affordsd 2p (35.38 g, 72%). Ir: Vmex 3000,
2950, 1755, 1480, 1440, 1340 & 1150 cm™'; 'Homr: 4.31 (S, 2H), 7.0-7.6 (m, 16 H);
mass spectrum: m/z 483 (v*), 485 (M+2)+. Aml. caled, for CogHaCl NO3S: ¢, 69.50;
H, 3.72; N, 2.89. Found: G, 69.38; H, %.70; H, 2.85%.

Hydrolysis of 2 %o the gulphonic acid 3

A mizture of 2 (5.1t g, 0.01 mol) when stirred with water (20 ml) afforded a
bright yellow solid 3 (4.44 g, 90%), mp 198°C (ethanol), Ir VYmaz: 3400, 3250,
3030, 1725, 1490, 1450, 1380, 1180 ow™'; 'Hamr: 4,53 (8, 2H), 5.65-5.75(8, 1H)
6.8=7.2 (m, 20H); nass spectrum: m/z 493 {M+). Anal. calcd. for 030H23N04S:

C, 73.03; H, 4.66; N, 2.84, Found: G, 73.01; H, 4.69; N, 2.82%.

General procedure for the formatlon of sulphonate esters

A mixture of the sulphonyl chloride (0.01 mol) and p-cresol (0.011 mel) in dry
benzene (50 ml) was refluxed with few drops of concentrated H2804 for 5 h, The
reaction mixture was poured onto ice (200 g) and extracted with ether (2 x 50 ml}.
The combired ether layer was washed with water and with dilute NaOH (20 ml, 3N).
The ether layer wes drisd (Na2304) and evaporated to give ths sulphonate ester.
The sulphonete ester 4 snd 4a were purlfied by distillation at low pressure.
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Resction of the sulphonyl chloride 2 snd 22 with p~ cresol

— ———mr ——

Reaction of p-cresoel (10.8 ml) with 2 (5.11 g) gave an viscous oil which on puri-
ficatlon by distillation (58°C/20 mm) afforded 4 (4.49 g, T7%). Ir: v max 3000,
1755, 1600, 1330 & 1170 em™'; 'Hmar: 2.23 (S, 3H), 4.31 (S, 2H), 6.9-7.2 (m, 24 H);
mass epe ctmam: m/z 583 (M)'. 4nal, caled. for CyqiygH0,Se C, 76.163 H, 4.97;

N, 2.40. Found: C, 76.11; H, 4.95; N, 2.41%.

Beaction of p-cresol (10.8 ml) with 2a (4.83 g) afforded 4a {(71#C/20 mm; 3.83 g,
69%). Ir: Ymax 3010, 1755, 1590, 1330 & 1160 cu™ '; Yinmes 2.30 (8, 3H), 4.42
(3, 2H), 7.0=7.3 {m, 20 H); mass spectrum: m/z 555 (M%), Anai. calcd. for 0351-125

N0 8: €, 75.68; H, 4.50; N, 2.52. Founds C, 75.76; H, 4.51; N, 2.53.

Gerersl procedure for the remction of the sulphonate esters with Nal

To g stirred suspension of sodium hydride (0,025 mol) in anhydrous THF (50 ml) =
solution of the sulphonate ester (0.02 mol) in THF (20 ml) was added in 2 dmpwise
mahne r du:cing a period of 30 min under nitrogen atmosphere. The reaction mixture
was stirred for 2.5 h at room tempe rature, then rerfluzed for 30 min, poured onto
ice (250 g) and extracted with ether (2 x 30 ml). The combined ¢ther layer washed
with water, dried (K2003) and evaporated.

Reaction of the sulphonate ester 4 and 4a with Nal

Reaction of the sulphonste ester 4 (11.66 g) with NaH (0.60 g) in TEF gave the
azepinone 5 (3.30 g, 40%) mp 52°C (Petrol). Ir: Vumax 3010, 1700, 1600, 1450 ca™ '
Vinme ¢ 7.0-7.4 (m); mass spectrums: m/z 411 (l-I+). Anzl. caled. for G3OH2,N0:

¢, 87.59; H, 5.11; ¥, 3.41., Found: C, 87.85; H, 5.05; N, 3.34%.

Sulphonyl ester 4z (11.10 g) under similar condition gave 5a (3.60 g, 45%) mp 57°C
(Petrol). Ir: Vmax 3000, 1690, 1600, 1450, 1380 cu'; 'Humr: 7.1-7.6 (m); mass
spectrum: m/z 383 (1*). Anal. calcd. for 028H17N0= ¢, 87.75; H, 4.44; N, 3,66.

Found: C, 87.8; H, 4.24; N, 3.55%.

LiAlH, reduction of 4

A mixture of 4 (5.83 g, 0.01 mol) and LiAlH, (0.38 g, 0.01 mol) in anhydrous THF

(50 ml) was stirred at room temperature for 1.5 h and then refluxed over water

bath for 2 h., Unrezcted LiAlH4 was decomposed by adding ethyl acetate (5 ml).

The reactlon mixture was poured onto ice (250 g) and extracted with ether (2 x 40ml).
Removal of ether afforded 6 (50°C/19 me) (2.56 g, 45%). Ir: Vmax 3030, 1580,

1450, 1420, 1330, 1200, 1170 em '; ‘'Hnmr: 2.08 (3, 3H), 3.40 (S, 24), 4.33 (S, 2H),
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7.1=7.8 (m, 24 H); wass spectrum: m/z 569 (M"'). Anal, caled. for 037H31N03s:
C, 78.03; H, 5.45; N, 2.46, PFound: C, 78.09; H, 5.49; N, 2.45%.

Reaction of 6 with Nal

Reaction of the sulphonate ester £ (5.69 g, 0.01 mol) with NeH (0.36 g, 0.015 mol)
in dry THF (50 ml) after usual work-up afforded the dihydroazepine 7 (1.16 g, 30%)
mp 48°C (Petrol). Ir: Vmax 3020, 1600, 1580, 1450 ew™'. 'Hnmr; 4.02 (S, 2H),
6.8-7.4 {m, 21 H); mass spectrum: m/z 397 (M*). Anmal. caled. for CaptysNs

g, 90.68; H, 5.793 N, 3.53. Fourd: €, 935.15; H, 5.98; N, 3.58%.
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