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Abs t rac t  - The p l a c t a m s ,  obtained by the cyc loadd i t ion  of 

chlorosulphonyl isocyanate  t o  the dienes 1, 2 give the  aeepinones 

5, 2 through tb sulphonate e s t e r e  9, g. The sulphonate e s t e r  6 
obtained from 4, when t r e a t e d  wi th  sodium h y d d d e  g i v e s  the  

dihydmnzepine 5. 

1 2 Chloroeulphonyl isocyallate (CSI) is very  reactive towards a v a r i e t y  of o l e f i n s  . 
TetraphenylcyclopntadietE I and 7,9-di~henyl-8H-cyclopenta(a)-acenaphthylene 

could r e a c t  r d t h  CSI by many pathways. We wish to r e p o r t  a f a c i l e  m u t e  f o r  t h e  

syn thes i s  of azepines  thmugh the sulphonate ea te re  4, 4 ~ .  

CSI rap id ly  reac ted  with  tetraphenylcyclopentadiene i n  anhydrous e t h e r  to give t h e  

sulphonyl  c h l o r i d e  2 ,  e x h i b i t e d  i n  i t s  i r  spectrum *lactam carbonyl  a t  1755 cm-'. 

The 'Humr spectmm of 2 showed t h e  presence of a l l y l i c  pmtone  a s  a s i n g l e t  a t  

6 4.24 i n  a d d i t i o n  t o  a m u l t i p l e t  a t  66.9-7.2 f o r  t h e  aromatic pmtona.  The 

sulphonyl ch lo r ide  2 reac ted  w i t h  wa te r  t o  give the sulphonic a c i d  2 a s  a yellow 

s t a b l e  s o l i d .  The i r  Bpectmrn of 2 e x h i b i t e d  tb lactam carbonyl  a t  1725 cm-I and 

tb shFf t  i n  tb lactam JC=O a u l d  ls due to  in t ramolecular  hydmgen bonding 

between lactam >C=O and SO H gmup. The 'Humr spectrum of 1 displayed sharp 
3 

s i n g l e t  a t  6 4 . 5 3  f o r  tka a l l y l i c  protons. a broad a i n g l e t  a t  6 5.65-5.75. which 

disappeared on adding D2B and t h e  ammatic  protons appeared a s  a m u l t i p l e t  a t  

66.8-7.2. 2 r e g e m r a t e d  1 when t r e a t e d  wi th  e w a n o l i c  KOH. The equivalence of 

the a l l y l i c  protons  i n  'Hnmr and the h lgher  JC=O i n  ir l end  support  f o r  t h e  (2+2) 

mode of add i t ion .  Addition of CSI to indene has keen r e p o r t e d  t o  g i v e  similar 
3 p-lactam . 

2 was conver ted t o  t h e  p - to lwmsulphona te  e s t e r  4 by react* wi th  p-cresol .  The - 
'~nmr B p e c t m  of 4 dlsplayed tb a l l y l i c  protone a s  a s i n g l e t  a t  6 4 . 3 1  and 



another s i n g l e t  a t  62.23 f o r  t he  methyl pmtons  with aromatic pmtona a t  6 6 . 9 - .  

7.2. Treatm?nt of 4 with NaX i n  d ry  THF gave a p m & c t  (up 52W, 40%) which i n  

'Hnmr shoved only thr ammatic protons a s  a mul t ip le t  a t  67.0-7.4 and the i r  

spectrum showed the presence of +C=O a t  1700 an- '  and OC=N a t  1600 cm-l. The 

compound was i den t i f i ed  a s  3,5,6,7-tetraphenyl-2H-azepin-2-one 5. 

Reduction of 4 with LiA1H4 i n  THF gave a co lour less  l i qu id  6 ,  whose 'linmr spectrum 

showed a ttmee-proton s i n g l e t  a t  62.08 and a two-proton s i n g l e t  a t  63.40. The 

a l l y l i c  pmtons  appeared a s  a s i n g l e t  a t  64.33. T raa tmn t  of _4 with NaX 

afforded 7 (mp 480C, yJ$) which i n  i t s  l ~ n m r  displayed a two-pmton s i n g l e t  a t  

6 4.02 i n  add i t ion  to the ammat ic  protons a t  6 6.8-7.4. 

T h  po t en t i a l i t y  d the above syn the t i c  route f o r  the cons tmc t ion  of a5epimnea 

was fu r t he r  explored with the sulphonyl chlor ide 2% derived from CSI and &. The 

sulphonate e s t e r  & was c b t a i m d  by m e  reac t ion  of p c r e s o l  with a. Treatuent  

of & with NaH i n  dry THF gave the  azepinom 2. The r eac t i on  sequence is 

8~mmaTised in the following schem. 
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GrnRIMGNTAL 

A l l  r m l t i r g  p o i n t s  a r e  uncorrected. Ir s p e c t r a  were recorded on B e c h n n  Ir-20 
1 spec tmphotormter  w i t h  e i t h e r  KBr o r  CBC13 an]. IInmr were obtained i n  C C 1  w i n g  

4 
Perkin-Elmr R 3 2  (90 MHz) spectxuphotoneter.  Chemical s h i f t s  a r e  r e p o r t e d  i n  

6 u n i t s  a o w n f i d d  f m m  i n t e z n a l  Me4Si and mass s p e c t r a  were obtained a t  70 ev. 

Reconmended g e n e r a  ~ r o c e d u r e  f o r h e  a d d i t i o n  of CSI t o  the  d i e n e s  

To a s t i r r e d  s o l u t i o n  aP the d i e m  (0.01 m0l) i n  dry e t h e r  (40 ml) a s o l u t i o n  of 

CSI (0.01 mol) i n  dry e t h e r  (10 ml) was added during 15 min. The r e a c t i o n  mixture 

was l e f t  overnight and removal of e t h e r  afforded t h e  sulphonyl  chlor ide .  

Reaction of CSI w i t h  1 

Addition of CSI (1.41 g )  to  tb d i e m  1 (3.70 g) gave the sulphonyl  ch lo r ide  

2 (4.09 g, 80%). Ir: Jmax 3010, 2950, 1755, 1495, 1450, 1350 & 1170 om-'; - 
'Hnur: 4.24 (3 ,  ZH), 6.9-7.2 (in. 20 H); mass s p c t m m :  m / s  511 (M+), 513 ( ~ + 2 ) + .  

Anal. cnlcd. f o r  C30H22C1 NO 3: C,  70.39; H, 4.30; N ,  2.74. Found: C ,  70.50; 3 
H, 4.24; N,  2.65%. 

A d a t i o n  uf CSI (1.41 g t o  the d i e m  l a _  afforded & (3.38 g ,  72%). Ir: Jmax 3000, 

2950, 1755, 1480, 1440, 1340 & 1150 cm-I; 4.31 (S, 2H), 7.0-7.6 (m, 16 H); 

mass spectrum: m/z 483 (Mi), 485 (*1+2)+. Aml. crlcd.  f o r  CZ8Hi8C1 N03S: C, 69.50: 

H, 3.72; N, 2.89. Found: C ,  69.38; H, 3.70; 14, 2.8%. 

y y d m l y s i s  of 2 tu the s u l ~ h o n i c  a- 2 

A mixture of 2 (5.11 g, 0.01 mol) when s t i r r e d  with wa te r  (20 ml) afforded a 

bdghr;  yellow s o l i d  2 (4.44 g, 90%). mp 198°C (ethanol).  Ir Jmax: 3400, 3250, 

3030, 1725, 1490, 1450, 1380, 1180 cm-I; 'Humr: 4.53 (8, 2H), 5.65-5.75(S, 1H) 
+ 6.8-7.2 (m, 20H); mass spec tmn:  m / s  493 (M ). Anal. calcd. f o r  C30H23N04S: 

C ,  73.03; H, 4.66; N, 2.84. Found: C. 73.01; H, 4.69; N,  2.8274. 

Gene-1 Procedure f o r  the  fo rmat ionof  sulDhonate e s t e r s  - 
A mixture of t h e  sulphonyl  ch lo r ide  (0.01 mol) a n d p c r e s o l  (0.011 mol) i n  d r y  

benzene (50 ml) was ref luxed with few drops of concentrated H2S04 f o r  5 h. The 

r e a c t i o n  mixture was poured onto i c e  ( a 0  g) and e x t r a c t e d  w i t h  e t h e r  (2  x 50 ml). 

T b  combimd e t b r  l a y e r  was washed with water and wi th  d i l u t e  NaOH (20 ml, 3N). 

T b  S t h e r  l a y e r  was d r i e d  (Na2S04) and evaporated t o  give the  sulphonate e s t e r .  

Tha sulphonate e s t e r  4 and were p u r l f i e d  by d i s t i l l a t i o n  a t  low pressure .  



@action of t h e  sulphonyl ch lo r ide  2 r s  2- c r e s o l  

Faaction of 2 -c reso l  (10.8 ml) wi th  (5. 11 g) gave a n  viscous o i l  which on pur i -  

f i c a t i o n  bg d i a t i l l a t i o n  (58Oc/X) mm) afforded 4 (4.49 g, 77%). Irr Jmax 3000, 

1755, 1600, 1330 & 1170 an-'; 'Hnmr: 2.23 (8 ,  3H), 4.31 (5 ,  2H), 6.9-7.2 (m, 24 H); 
+ mass spectrum: m/5 583 (1.1) . Anal. ca lcd.  f o r  c ~ ~ H ~ ~ N O ~ S :  C.  76.16; H, 4.97; 

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

Reaction of 2-cresol  (10.8 ml) wi th  2 (4.83 g )  a f fo rded  & (719C/M mm; 3.83 g ,  

69%). Ir: Jmax 3010, 1755. 1590, 1 3 B  & 1160 cm-'; 'HArnP: 2.30 (8, 3H). 4.42 

(5,  2H), 7.0-7.3 (m, 20 H); mass spectmm: m/z 555 (I$+). Anal. calcd. f o r  Cy5HZ5 

K04S: C, 75.68: H, 4.50; N, 2. 52. Found; C, 75.76; ti, 4.5 1;  N, 2.53% 

G e m m l  procedure f o r  the  r e a c t i o n  of t h e  sulphonate e s t e r s  w i t h  N s  

To a s t i r r e d  suspension of sodium hydride (0.025 mol) i n  anhydrous THE (50 ml) a 

so lu t ion  of t h e  sulphonate e s t e r  (0.02 mol) i n  M F  (20 m l )  was added i n  a dmpwise 

manner dur ing a period of 30 min under n i t rogen  atmosphere. The r e a c t i o n  mixture 

was s t i r r e d  f o r  2.5 h at  room temperature,  then ref luxed f o r  30 min, poured on to  

ice  (250 g) and e x t r e c t e d  w i t h  e t h e r  ( 2  x 50 ml). T ~ B  combined e t h e r  l a y e r  washed 

with water ,  d r i ed  (K2C0 ) and evaporated. 3 

Reaction of the  sulphonate e s t e r  4 and 4a with NaH - 
Reaction of the  sulphonete e s t e r  4 (11.66 g )  with  NaH (0.60 g )  i n  TIiF gave t h e  

aeepinom 5 (3.30 g ,  40%) mp 5Z°C ( p e t r o l ) .  Ir: Jmax 3010, 1700, 1600, 1450 an-'; 

l~nmc: 7.0-7.4 (m); mass spectrum: m/z 411 (*I+). Anal. calcd. f o r  C H NO: 50 21 
c, 87.59; H, 5.11: N, 3.41. Found: C, 87.85; B, 5.05; N, 3.3496. 

Sulphonyl e s t e r  & (11.10 g) under s i m i l a r  cond i t ion  g a w  2 (3.60 g ,  45%) mp 57OC 

(Pe t ro l ) .  Ir: dmax 3000, 1690, 1600, 1450, 1380 6'; '~nmc:  7.1-7.6 (m); mass 

spectrum: m/z 383 (i.4'). A m l .  calcd. f o r  C28H17NO: C ,  87.73; H, 4.44; N, 3.66. 

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

LiAlH, reduct ion of 4 

A mixture of 4 (5.83 g ,  0.01 mol) and LiA1H4 (0.38 g ,  0.01 ml) i n  anhydrous THE 

(50 ml) was s t i r l e d  a t  room temperature f o r  1.5 h and then  re f luxed  over  water  

bath f o r  2 h. Unrwacted LiAlH4 Was decomposed by adding e t h y l  a c e t a t e  ( 5  ml). 

The = a c t i o n  mixture was poured Onto i c e  (250 g) and e x t r a c t e d  with  e t h e r  ( 2  x 40ml). 

RemovfJ of e t h e r  afforded 5 (50°C/19 m) (2.56 g. 4596). Ir: Jmax 3 0 9 ,  1580, 

t450, 1420, 1350, 1200, 1170 an-'; 'HArnPr 2.08 (S, 3H), 3.40 (5, 2H), 4.33 (S,  2H), 
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7. 1-7.8 (m. 24 H); mass spectmmr m/s  569 (M+). Anal.. calcd.  f o r  C37H31N03S: 

C ,  78.03; H, 5.45; N ,  2.46. Pound: C, 78.09; H, 5.49; N ,  2.45%. 

Reaction of g wi th  Nan 

Reaction aP t h e  sulphonate  e s t e r  (5.69 g, 0.01 mol) wi th  Nan (0.36 g, 0.015 mol) 

i n  dry TKF ( 5 0  ml) a f t e r  usua l  work-up afforded the  dlhydroampine 2 (1.16 g, 30%) 

mp 48OC ( P e t m l ) .  Ir: Jmax 3020, 1600, 1580, 1450 om-'. 'Hnmr: 4.02 (S, ZH), 
+ 

6.8-7.4 (m, 21 H); maea spectmm: m / 5  397 (M ). Anal. calcd.  f o r  Cp%3N; 

C ,  90.68; H, 5.79; N, 3.53. Found: C ,  93.15; H, 5.98; N ,  3.58%. 
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