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ORGANIC PREPARATIONS AND PROCEDURES I N T .  2 0 ( 2 ) ,  135-143 (1988) 

REGIOSELECT I'JE FORMATION OF 8-KETOAMIDES 

I N  THE DIBENZOCYCLOOCTANE FAMILY 

J .  A. Moore* and T. D. M i t c h e l l ?  

Department o f  Chemistry 
Rensselaer Po ly techn ic  I n s t i t u t e  

Troy, NY 12180 

I n  p rev ious  work l -5  d e a l i n g  w i t h  t h e  fo rmat ion  o f  poly(enaminoes- 

t e r s )  by r e a c t i o n  of diamines w i t h  b is -B-ke toes ters  i t  was g e n e r a l l y  

found t h a t  r e a c t i o n  occur red  r e g i o s e l e c t i v e l y  a t  t h e  carbonyl  group o f  

t h e  ketone and no t  a t  t h e  e s t e r  carbonyl  group. 

When we at tempted t o  genera l i ze  t h i s  po l ymer i za t i on  process t o  new 

monomer t ypes  such as dibenzo(a,e)cycloocten-6,12-bis(carbomethoxy)-  

5 , l l - d ione  ( l ) ,  no po ly (enamin0es ters )  were obtained, r a t h e r  polyamides 

were formed.6 To b e t t e r  understand these po lymer ic  systems, we i n v e s t i -  

gated t h e  chemis t ry  o f  app rop r ia te  model compounds which cou ld  no t  y i e l d  

polymers and would t h e r e f o r e  be r e a d i l y  cha rac te r i zed .  

hydrod i  benzo(a ,e)cycl  oocten-6- (carbomethoxy)-5-one ( 3 )  - was s tud ied ,  

a t t a c k  by t h e  amines used occur red  o n l y  a t  t h e  e s t e r  carbonyl  group t o  

g i  ve good t o  excel  1 en t  y i e l d s  o f  t h e  cor respond i  ng 6-ketoamides , (F i  g 

2, Table 1). 

When 11,lZ-di - 

The h i g h  y i e l d s  of 6-ketoamides observed a re  i n  c o n t r a s t  t o  t h e  

behav io r  observed i n  p rev ious  work lm5 which showed t h a t  a l i p h a t i c  amines 

r e a c t  very e a s i l y  w i t h  6 -ke toes ters  t o  form enaminoesters, even i n  t h e  
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MOORE AND MITCHELL 

F i g .  1 
C H  0-2 O ?  
3 . 0  

'gHgNH2 
m-cresol 

8 7  % 
> 

3 F i g .  2 

absence o f  an a c i d  c a t a l y s t .  

and - 3 may be s t e r i c a l l y  h i n d e r e d  t o  n u c l e o p h i l e s  by t h e  peri hydrogen  

atoms o f  t h e  f u s e d  benzene r i n g s  and t h e  t r a n s a n n u l a r  b r i d g e .  It i s  

i n t e r e s t i n g  t o  n o t e  t h a t  t h e  8 -ke toamides  i n  T a b l e  1 a r e  a l l  c o m p l e t e l y  

e n o l i z e d  as were t h e  s t a r t i n g  k e t o e s t e r s .  T h i s  r e s u l t  may be caused by a 

b u l k y  g roup  e f f e c t .  

The k e t o n e  c a r b o n y l  ( o r  e n o l )  g roups  i n  - 1 

T h i s  i d e a  ag rees  w i t h  t h e  r e s u l t s  o f  H u f k e r 7  w h i c h  

show t h a t  t h e r e  i s  a g e n e r a l  i n c r e a s e  i n  e n o l  c o n t e n t  as b r a n c h i n g  o f  

t h e  t e r m i n a l  a l k y l  g roups  a d j a c e n t  t o  t h e  k e t o n e  c a r b o n y l  g roup  

i n c r e a s e s .  

EXPERIMENTAL SECTION 

A l l  m e l t i n g  p o i n t s  a r e  u n c o r r e c t e d  and were d e t e r m i n e d  i n  c a p i l l a r y  
t u b e s  w i t h  a Hoover-Thomas U n i m e l t  a p p a r a t u s .  N u c l e a r  m a g n e t i c  
resonance  (NMR) s p e c t r a  were o b t a i n e d  on V a r i a n  T-60 and CFT-20 
S p e c t r o m e t e r s  and a r e  r e p o r t e d  i n  6 u n i t s  u s i n g  t e t r a m e t h y l s i l a n e  as an 
i n t e r n a l  s t a n d a r d .  I n f r a r e d  s p e c t r a  ( I R )  were r e c o r d e d  on a 
P e r k i n - E l m e r  model 521 S p e c t r o p h o t o m e t e r  w i t h  t h e  f o l l o w i n g  band 
i n t e n s i t y  n o t a t i o n s  b e i n g  used:  
medium and w = weak, f o r  known compounds o n l y  c h a r a c t e r i s t i c  bands a r e  
g i v e n .  U l t r a v i o l e t  s p e c t r a  ( U V )  were r e c o r d e d  on a Cary 14  
s p e c t r o p h o t o m e t e r .  Mass s p e c t r a  were t a k e n  on a CEC 21-104 mass 
s p e c t r o m e t e r  o p e r a t i n g  a t  70 ev and a r e  r e p o r t e d  as m/e w i t h  r e l a t i v e  
i n t e n s i t y  ( p e r c e n t  o f  base peak )  i n  pa ren theses .  M i c r o a n a l y s e s  were 
p e r f o r m e d  by G a l b r a i t h  L a b o r a t o r i e s ,  K n o x v i l l e ,  Tenn. Gas 
chromatography-mass s p e c t r a l  d a t a  (GC-mass spec )  was o b t a i n e d  on a 
V a r i a n  MAT 111 i n s t r u m e n t  u s i n g  an e l e c t r o n  i m p a c t  d e t e c t o r .  A 10 f o o t  
g l a s s  column ( 2  mn I.D.) packed w i t h  OV-17 on 100-120 mesh Gas Chrom Q 
was used. The i n s t r u m e n t  was programmed f r o m  30" t o  300" a t  20" /min 
u s i n g  h e l i u m  as t h e  c a r r i e r  gas. T h i n  l a y e r  ch romatog raphy  (TLC) 

vs = v e r y  s t r o n g ,  s = s t r o n g ,  m = 
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REGIOSELECTIVE FORMATION OF 8-KETOAMIDES IN THE DIBENZOCYCLOOCTANE FAMILY 

Table I. Physical  P roper t i es  o f  N-Subst i tu ted  6-Ketoamides from 3 - 
13c N M R ~  x max 1~ N M R ~  
(CDC13) ( l o g  E) CDC13 IR(KBr)c RNH2 ( % I  m.p. 

111.74 3334s 
C6H13- 92 121-122 170.21 272 15.79 1615s 

104.69 (4.08) 1533s 

172.17 3320 

R o f  Y i e l d  ("C) 

-- 

-CH2CH2CH2- 95 257-251) 170.29 273 15.36 1610 
104.71 (4.37) (2H) 1520 

172.28 3395 
C6H5- 87 163-164 170.18 295 15.57 1615 

105.25 (4.20) (1H) 1520 

172.20 3385 
-C6H4-(P) 65 238-240 170.00 320 15.55 1615 

105.15 (3.53) (2H) 1533 

172.49 3395 
-C6H4-(m) 73 145-148 170.19 300 15.46 1618 

105.16 (4.50) (2H) 1520 

a)Ami de carbonyl  , C-5 and C-6 r e s p e c t i v e l y  . b)Chemi c a l  sh i  f t  of 
che la ted  p ro ton  c)Amide NH, carbonyl  group and aromat ic unsa tu ra t i on ,  
respec t i ve l y .  

analyses were ob ta ined us ing  50 mn x 100 n s i l i c a  ge l  coated g lass  
s l i d e s  which were purchased from VWR S c i e n t i f i c ,  Rochester, NY. The 
developed TLC p l a t e s  were v i s u a l  i zed w i t h  a USVL25 Minera l  i ght@ e m i t t i n g  
s h o r t  o r  l o n g  wavelength u l t r a v i o l e t  l i g h t  ( U l t r a v i o l e t  Products, San 
Gabr ie l ,  Cal i f o r n i a ) .  

E x t r a c t i o n s  were u s u a l l y  completed by washing f i n a l l y  w i t h  a sa tu ra ted  
sodium c h l o r i d e  s o l u t i o n ,  d r y i n g  over anhydrous magnesium s u l f a t e  
fo l l owed  by vacuum f i l t r a t i o n  and evapora t ion  o f  so l ven t  under vacuum on 
a r o t a r y  evapora tor  a t  room temperature up t o  100'. 

Magnesium Methyl Carbonate Solut ion.-A s tock  s o l u t i o n  o f  magnesium 

methyl  carbonate (MMC) was prepared accord ing  t o  t h e  procedure o f  

F inkbe ine r  and S t i l es .8  The f i n a l  s o l u t i o n  o f  MMC i n  N,N-dimethyl- 

formamide was f i l t e r e d  under N2 th rough Ce l i te@.  

p laced i n  100 mL b o t t l e s ,  sealed w i t h  Para f i lm"  and s to red  i n  a re -  

f r i g e r a t o r .  

of  t h e  s o l u t i o n  w i t h  100 mL of  standard 0.10 N HC1 s o l u t i o n  and t h e  

The s o l u t i o n  was 

The concen t ra t i on  was determined by decomposing 1 m l  o f  t h e  

unreac ted  HC1 was t i t r a t e d  w i th  standard 0.10 N NaOH s o l u t i o n .  The 
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MOORE AND MITCHELL 

s o l u t i o n s  so p r e p a r e d  were f o u n d  t o  be a p p r o x i m a t e l y  5.0 m o l a r  i n  

magnesium methy l  c a r b o n a t e .  

Dibenzo(a,e)cycloocten-6-carboxy-5-(llH, 12H)-one.-To a 100 mL t h r e e -  

necked f l a s k  equ ipped  w i t h  a mechan ica l  s t i r r e r  and a condenser  was 

added 1.10 g (5.0 m o l )  o f  11,12-dihydro-dibenzo(a,e)cycloocten-5-(6H)- 

one9 and 4.0 mL of d r y  N,N-dimethylformamide. 

added 40 mL o f  magnesium m e t h y l  c a r b o n a t e  s o l u t i o n  (6.56 M ) .  T h i s  c l e a r  

s o l u t i o n  was h e a t e d  i n  an o i l  b a t h  a t  120" f o r  one h o u r  under  an a t -  

mosphere o f  dry n i t r o g e n .  Samples a n a l y z e d  by TLC on s i l i c a  g e l  

(CH2C12) a t  0.5 h r  and 1.0 h r  showed t h e  r e a c t i o n  t o  be completed.  

To t h i s  s o l u t i o n  was 

C o n c e n t r a t e d  HC1 (100 mL) and enough i c e  t o  b r i n g  t h e  l e v e l  t o  t h e  

one l i t e r  mark were added t o  a 2L beaker .  To t h i s  m i x t u r e  was added 200 

mL o f  d i e t h y l  e t h e r  w i t h  v i g o r o u s  s t i r r i n g .  The r e a c t i o n  m i x t u r e  was 

c o o l e d  t o  room t e m p e r a t u r e  and poured  s l o w l y  i n t o  a v i g o r o u s l y  s t i r r e d  

m i x t u r e  o f  i c e - H C 1 - d i e t h y l  e t h e r .  The s o l u t i o n  i n  t h e  beaker  was poured  

i n t o  a s e p a r a t o r y  f u n n e l ,  t h e  e t h e r e a l  l a y e r  was s e p a r a t e d  and t h e  

aqueous l a y e r  was washed once w i t h  100 mL o f  d i e t h y l  e t h e r .  The e t h e r  

l a y e r s  were combined, r e t u r n e d  t o  t h e  s e p a r a t o r y  f u n n e l  and washed w i t h  

a s a t u r a t e d  NaCl s o l u t i o n  u n t i l  t h e  aqueous phase was n e u t r a l  t o  l i t m u s  

paper .  

vacuum w h i l e  b e i n g  c o o l e d  i n  an i c e  b a t h .  The r e c o v e r e d  s o l i d  weighed 

1.21 g (91.8%), mp. 134' (dec. ) .  TLC a n a l y s i s  on s i l i c a  g e l  showed one 

s p o t  when deve loped  w i t h  CH2C12 ( R f  = 0 )  and w i t h  MeOH (Rf = 0.77).  

A t t e m p t e d  r e c r y s t a l l i z a t i o n  o f  t h e  s o l i d  f r o m  E t O H  gave one s p o t  by TLC 

(CH2C12, R f  = 0.63 w h i c h  was shown t o  be i d e n t i c a l  t o  t h e  s t a r t i n g  

ke tone .  S p e c t r a l  a n a l y s i s  o f  t h e  s o l i d  i s o l a t e d  above showed i t  t o  be 

t h e  d e s i r e d  compound. 

'H NMR (Ace tone  - d 6 ) :  

The e t h e r  s o l u t i o n  was t h e n  d r i e d  (MgS04) and c o n c e n t r a t e d  under  

6 2.33-3.33 (m, 4H, ArCHzCH2), 6.42-7.17 (m, 8H, 
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REGIOSELECTIVE FORMATION OF B-KETOAMIDES IN THE DIBENZOCYCLOOCTANE FAMILY 

ArH) .  - 

t h e  r e s u l t i n g  s o l u t i o n ,  analyzed by GC-MS, showed f o u r  peaks: 

dihydro-5-(trimethylsiloxy)-di benzo(a,e)cyclooctene, mass spectrum m/e 

( r e l .  i n t e n s i t y ) :  294 (Mt, 121, 203 ( l o ) ,  75 (311, 73 (100, Me3Si), 45 

(32) ;  11,12-dihydro-dibenzo(a,e)cycloocten-5(6H)-one, 222 (M+, l oo ) ,  194 

(40) ,  193 (42),  179 (40),  178 (45),  130 (49),  118 (38),  92 (51) ,  91 

The s o l i d  was t r e a t e d  w i t h  N,O-bis(trimethylsily1)acetamide and 

11,12- 

, 89 (88) ; 1 1 ,12-di hydro-di  benzo (a ,e) -6- ( t  r i  met h y l  i l y v s t n o c y  ) - 

oocten-5-one, 222 (55),  194 (24),  193 (30),  179 (39) ,  178 (38) ,  92 

, 90 (37),  89 (36),  73 (72, Me3Si), 55 (39),  28 (100);  and 11,12-di- 

2-di hydro-5- ( t  r i m e t h y l  s i  1 oxy )-6- ( t  r ime thy l  s i y l  carboxy ) d i  benzo(a ,e) 

cyc looc tene 410 (M', 4), 395 (17),  320 (20), 147 (55),  75 (14),  73 (100, 

Me3Si), 45 (14).  

11,12-Di hydro-di  benzo (a ,e)cycl  oocten-6- (carbomethoxy ) -5-one. - 
Diazomethane was prepared i n  spec ia l  glassware w i t h  po l i shed  connect ions  

ob ta ined  from A l d r i c h  Chemical Co. us ing  s u f f i c i e n t  N-methyl-N- 

nitroso-p-toluenesulfonamide (Diazald")  t o  generate - 48 mnols. 

E therea l  diazomethane was c o d i s t i l l e d  i n t o  a f l a s k  c o n t a i n i n g  8.8 g (33 

mmols) o f  dibenzo(a,e)cycloocten-6-carboxy-5-(llH,l2H)-one as a s l u r r y  

i n  200 mL o f  d i e t h y l  e ther .  The a c i d  d i sso l ved  as i t  reacted. A 

permanent pa le  y e l l o w  c o l o r  caused by excess CH2N2 was taken as an 

i n d i c a t i o n  t h a t  t h e  r e a c t i o n  had been completed. The s o l u t i o n  was 

p a r t i a l l y  evaporated i n  t h e  hood (CAUTION!) t o  remove excess d i a -  

zomethane, and t o  cause p r e c i p i t a t i o n  o f  8.8 g (95%) o f  a wh i te  s o l i d ,  

mp. 116-119" (dec). 

IH NMR(CDC13): 6 2.90-3.34 (m, 4H, ArCHZCHzAr), 3.88 ( s ,  3H, OCH3), 

7.20-7.67 (m, 8H, Ar-H), 13.80 ( s ,  l H ,  che la ted  OH); - 1% NMR(CDC13): 

173.01 ( e s t e r  - C=O), 172.52 (C=C-OH - che la ted) ,  139.79, 137.61, 135.31, 

131.06, 129.59, 129.25, 128.88, 127.14, 125.58, 125.19 (a romat ic ) ,  
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MOORE AND MITCHELL 

103.83 (C=C-C02CH3), 51.68 (OcH3), 33.83 and 32.53 ppm (ArCH2CH2Ar); - -  UV 

max (MeOH): 271 nm ( E  8454); mass spectrum m/e ( r e l .  i n t e n s i t y ) :  280 (Mt ,  

23),  248 ( l o s s  o f  CH30H, 25), 222 (C16H140, l o o ) ,  194 (33) ,  193 (42) ,  

179 (44) ,  178 (51) ,  91  (74) ,  90 (54). 

Anal. Calcd f o r  C18H1603: C, 77.14; H, 5.71. Found: C, 77.16; H, 5.80 

11,12-Di hydro-5-hydroxy-6- (n-hexyl  carbamoyl ) - d i  benzo ( a  ,e )cyc l  ooctene. - 
To a 100 mL r e a c t i o n  f l a s k  equipped w i t h  a mechanical s t i r r e r ,  conden- 

se r ,  and d ropp ing  funne l  was added a m i x t u r e  o f  1.4 g ( 5  m o l s )  o f  B- 

k e t o e s t e r  - 3 i n  10 g o f  - m-cresol .  

s o l u t i o n  o f  1.06 g (10.5 mmols) - n-hexylamine i n  59 o f  - m-cresol. 

a c t i o n  f l a s k  was immersed i n  an o i l  ba th  a t  60". A d d i t i o n  o f  t h e  amine 

s o l u t i o n  was c a r r i e d  ou t  under a N2 atmosphere and t h e  r e s u l t i n g  s o l u -  

t i o n  was heated a t  60' f o r  2 h r .  A d i s t i l l a t i o n  condenser was a t tached  

and t h e  r e a c t i o n  m i x t u r e  was heated t o  150" w h i l e  N2 was passed over  t h e  

m i x t u r e  t o  a s s i s t  i n  removal o f  t h e  so l ven t .  The res idue  ob ta ined  a f t e r  

t h e  s o l v e n t  was removed was d i s s o l v e d  i n  3 mL o f  N-methy lpyr ro l idone 

and poured, w i t h  s t i r r i n g ,  i n t o  100 mL o f  water a c i d i f i e d  w i t h  1 mL o f  

concen t ra ted  HC1. The m i l k y  s o l u t i o n  was e x t r a c t e d  w i t h  d i e t h y l  e t h e r .  

The e t h e r  l a y e r  was washed w i t h  a s a t u r a t e d  NaCl s o l u t i o n ,  d r i e d  (MgS04) 

and concentrated. R e c r y s t a l l i z a t i o n  f rom hexane gave 1.6 g (92%) o f  

p roduc t ,  mp. 121-122°C; I R  (KBr): 3334s (NH), 1615s (amide I ) ,  1590s, 

1533s (amide 11) and 1275s cm-1 (amide 111); UV Xmax (MeOH): 272 nm ( E  

From t h e  d ropp ing  funne l  was added a 

The r e -  

12,022) ; 

I H  NMR (CDC13): 6 0.7-1.83 (m, 11H, CgH l l ) ,  2.80-3.90 (m, 6H, ArCH2CHzAr 

and - CHzNH), 5.60 (broad, l H ,  NH), - 7.17-7.83 (ArH), - 15.79 ( s ,  l H ,  

c h e l a t e d  OH); I 3 C  NMR (CDC13): 171.74 (amide C=O), 170.21 (C-5), 141.80, 

137.50, 136.47 and 134.73 ( c - l 2a ,  C-4a, C-6a, C-lOa), 130.60, 130.03, 

129.81, 129.07, 128.07, 127.64, 126.33, 126.89, 104.69 (C-6), 39.35 
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REGIOSELECTIVE FORMATION OF B-KETOAMIDES IN THE DIBENZOCYCLOOCTANE FAMILY 

(hexy l  C-10, 34.09 and 32.86 (C-11, C-12), 31.36 (hexyl  C-2), 29.44 

(hexyl  C-3), 26.47 (hexyl  C-4), 22.51 (hexyl  C-5) and 13.93 ppm (hexyl  

C-6); mass spectrum m/e ( r e l .  i n t e n s i t y ) :  349 (M', 361, 248 (C17H1202, 

Mt-C6H13NH2, l o o ) ,  220 (C16H120, 60), 204 (52) ,  191 (36),  115 ( l o ) ,  102 

(13) ,  91  ( l o ) ,  43 (16) and 30 (83).  

Anal. Calcd. f o r  C23H27N02: C, 79.08; H, 7.74; N, 4.01. Found: C, 

79.11; H, 8.12; N, 4.00 

B i s ( l l , l 2 - d i  hydro-5-hydroxydibenzo(a,e)cyclooctenyl-6)-1 ,3-propylenedi-  

carbamide. 

The ~ - k e t o e s t e r g  (1.4 g, 5.0 mnols) was reac ted  w i t h  1,3-propanediamine 

(0.194 g, 2.5 mnols) i n  t h e  same manner as g iven above. 

t h a t  a l l  o f  t h e  propanediamine had reacted, t h e  r e a c t i o n  m i x t u r e  was 

heated a t  130' f o r  one hour p r i o r  t o  pu rg ing  w i t h  N2 a t  150O. The w h i t e  

s o l i d  was d i sso l ved  i n  N-methy lpyr ro l idone and poured i n t o  100 mL o f  0.1 

N HCL. The s o l i d  was washed w i t h  ethanol  and a i r - d r i e d .  A f t e r  d r y i n g  

i n  a vacuum oven a t  80°, 1.36 g (95%) o f  p roduc t  as a wh i te  s o l i d  was 

ob ta ined:  mp. 257-259OC. I R  (KBr): 3415w, 3320s (NH), 1610s (amide I ) ,  

1590s, 1520s (amide 1 1 ) ,  1285s cm-l (amide 111); UV max (MeOH): 273 nm (E 

23,442); 1H NMR (CDCl3): 6 1.53-1.87 (m, 2H, CH2CX2CH2) - 2.87-3.87 (m, 

12H, A r 3 C H 2 A r  - and C3NH), 6.15 (broad, 2H, NH), - 7.20-7.73 (m, 16H, 

ArH), - and 15.36 (5, 2H, che la ted  OH); - 1 3 C  NMR (CDC13): 172.17 (amide 

C=O), 170.29 (C-5), 141.68 (C-4a), 137.55 (C- l2a),  136.38 (C-6a), 134.49 

(C-lOa), 130.78, 129.91, 128.25, 127.59, 126.48, 125.92, 104.71 (C-6), 

35.38 (CHzNH), - 34.13, 32.89 (C-11, C-12), and 29.77 ppm (CH2CH2CH2); - 

To be assured 

29 

9 55 

mass spectrum m/e ( r e l .  i n t e n s i t y ) :  248 (C17H1202, M+-C3HioN2, 12), 

(121, 111 (14),  97 (21),  85 (23), 83 (29), 71 (35),  69 (44), 57 (60  

(50) ,  44 (54) ,  43 (58), 40 ( l o o ) ,  32 (18) and 14 (17).  

Anal. Calcd. f o r  C37H3404N2: C, 77.89; H, 5.96; N, 4.98. Found: 
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MOORE AND MITCHELL 

77.68; H, 6.12; N, 5.16 

- ~ -  Bis(ll,l2-dihydro-5-hydroxy-dibenzo(a,e)cyclooctenyl-6-l ,4-phenylenedi  _- - 
carbami  de. -The 6 - k e t o e s t e r 9  

pheny lened iamine (0.283 g, 2 

The s o l  i d  r e s i d u e  remai n i  ng 

o f  N - m e t h y l p y r r o l i d o n e .  The 

t h e  s o l i d  was washed e x t e n s i  

1.4 g, 5.0 mmols) was r e a c t e d  w i t h  1,4- 

5 mmols) i n  t h e  same manner g i v e n  above. 

n t h e  r e a c t i o n  f l a s k  was i n s o l u b l e  i n  5 mL 

s l u r r y  was poured i n t o  w a t e r ,  f i l t e r e d ,  and 

e l y  w i t h  water .  R e c r y s t a l l i z a t i o n  f r o m  

E t O H  gave 0.92 g (65%) o f  p r o d u c t  wh ich  gave one s p o t  by TLC on s i l i c a  

g e l  (Rf = 0.23) when deve loped w i t h  CH2C12, mp. 238-240'. I R  ( K B r ) :  3385s 

(NH), 1615s (amide I ) ,  1587~1, 1533s (arnide 1 1 ) ,  1506s and 1215111 (amide 

111); UV irnax (MeOH): 320nm (E  3,388); 1H NMR (CDC13): 6 2.85 (rn, 8H, 

ArCHzCH2Ar), - -  7.32-7.95 (m, 20H, ArH), - and 15.55 ( s ,  2H, c h e l a t e d  - OH); 

1 3 C  NMR (CDC13): 172.20 (amide C=O), 170.00 (C-5), 142.02 (C-1, C-4 o f  

p h e n y l e n e ) ,  137.53, 136.26, 134.16, 133.73 (C- l2a ,  C-4a, C-6a, 

C-lOa), 130.65, 130.35, 129.90, 129.39, 128.66, 127.60, 126.73, 126.01, 

120.88 (C-2, C-3, C-5, C-6 o f  pheny lene) ,  105.15 (C-6), 34.01 and 32.93 

ppm (C-11, C-12); mass spec t rum rn/e ( r e l .  i n t e n s i t y ) :  248 (C17H1202, 

Mt-C6H8N2, I % ) ,  220 (0.8), 97 ( 1 4 ) ,  94 ( l o o ) ,  85 ( 1 1 ) ,  83 ( 1 5 ) ,  7 1  ( 1 8 ) ,  

69 (22) ,  57 (40), 55 (28) ,  43 (34) ,  4 1  (19)  and 32 ( 1 4 ) .  

- Anal.  Calcd.  f o r  C40H3204N2: C, 79.47; H, 5.30; N, 4.64. Found: C,  

79.70; H, 5.30, N, 4.40 

Bi s (  11, lZ-d i  h y d r o - 5 - h y d r o x y d i  benzo(a,e)cyclooctenyl-6)-1,3-phenyl -- enedi  - 
carbarnide.-The A - k e t o e s t e r g  (1.4 g, 5.0 mmols) was r e a c t e d  w i t h  m-pheny- 

l e n e d i a m i n e  (0.283 g, 2.5 rnmols) i n  t h e  same manner as g i v e n  above. The 

s o l i d  o b t a i n e d  was d i s s o l v e d  i n  N - m e t h y l p y r r o l i d o n e  ( 5  m L )  and poured 

i n t o  100 mL o f  0.1 N HC1. The r e s u l t i n g  p r e c i p i t a t e  was c o l l e c t e d  by 

f i l t r a t i o n  and a i r - d r i e d .  R e c r y s t a l l i z a t i o n  f r o m  95% e t h a n o l  gave 1.10 

g o f  p r o d u c t  (73%),  a y e l l o w  s o l i d ,  mp. 145-148". 
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R E G I O S E L E C T I V E  FORMATION O F  6-KETOAMIDES I N  THE DIBENZOCYCLOOCTANE FAMILY 

I R  (KBr): 3395s ( N H ) ,  1618s (amide I ) ,  1520s (amide 11)  and 1223 cm- l  

(amide 111); UV hmax (MeOH): 300 nm (E 31,622) I H  NMR(CDC13): fi 2.99-3.78 

( m ,  8H, ArCHzCHzAr), 7.28-7.72 (m, 20H, ArH) and 15.46 ( s ,  2H, c h e l a t e d  

O H ) ;  - 13C NMR(CDC13): 172.49 (amide - C=O), 170.19 (C-5) ,  141.98 ( C - 1 ,  C-3 

o f  p h e n y l e n e ) ,  137.73, 137.56, 136.25, 134.05 (C-a, C-b, C-e, C - f ) ,  

130.68, 130.40, 129.87, 129.41, 128.73, 127.69, 127.56, 126.96, 126.77, 

126.01, 116.68 (C-4, C-6 o f  p h e n y l e n e ) ,  112.50 (C-2 o f  p h e n y l e n e ) ,  

105.16 (C-6), 33.97 and 32.94 ppm (C-11, C-12) ;  mass s p e c t r u m  m/e ( r e l .  

i n t e n s i t y ) :  248 (C17H1202, Mt-C6H8N2, 45) ,  220 ( 2 8 ) ,  204 ( C i 6 H i 2 ,  221, 

1 9 1  ( 3 5 ) ,  164 ( l l ) ,  108 ( 3 3 ) ,  8 1  ( 1 5 ) ,  55 ( 1 5 ) ,  44 ( 1 9 )  and 28 (100). 

- Anal .  Calcd.  f o r  C40H3204N2: 

79.51; H, 5.43; N, 4.47 

Acknowledgement.- The a u t h o r s  a r e  g r a t e f u l  t o  t h e  M a t e r i a l s  C h a r a c t e r i -  
z a t i o n  Group a t  t h e  Genera l  E l e c t r i c  C o r p o r a t e  Research and Development 
C e n t e r  f o r  s p e c t r a l  and c h r o m a t o g r a p h i c  d a t a .  The s u p p o r t  g i v e n  d u r i n g  
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