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THE BEHAVIOlrP OF 4-REA20YI-?-AZPTIDlNES V!T!l BlSES. ?ECinSF!CpTi'J?TY IN 

THEIR ALEYI.ATION RFRC?lOAS 

B e n i t o  A l c a i d e ,  Cema D o n i n ~ u e z ,  .Angel b r t l n - P o m e n e c h .  %n4 l n m c u l a b ?  Krrt l c  

Departamento d e  Quimii:a O r a b o i i a .  F i c ? l l t a i l  de Q u i a i i a .  ~ l a l u e ~ i i ~ t ~ ~ i  

Complutense ,  28040-Kadrid ,  S p i n  

C a r l o s  C a t i v i e l a  and Jar$ A Miyor3l 

Depar tamento de Quimi:? O r g i i r i . : ~ ,  ! n s t ! t i ~ t r ,  1% C L r n c i n s  .iil li.5 )r.,+r: iilcs !X 

Aragbi,, l l n i v e r s i d a d  de  Zarngorn,  50009-7?ragnz*, S J ~ A ~ ! ~  

J o a q u i n  Plumet' 

D e p a r t a n e n t o  d r  Qliimii;a i ,  Fai!tl tail  C l c ~ ~ , . i a i .  I !  I!.: 

E x t r r n a d u r a ,  00071-Bid .~Jo r .  Sp3irr 

- 4-Benzoyl-2-1zetidi~r3n~i re.3zt w i t h  a lky!  h z i i d e e  i n  t h e  

p re s r l l ce  of b a s e s  ir ;  a r e g l o i r l e i t i v r  f a s t i ' n  depan<i in* uo tie ; i b i t ~ ! l , L ! o c  

p a t t e r n  i n  t h e  0-la,:tarn r i n g  "nd i l t l  !he 3 1 k y l a t t n g  agent. I n  I :  w a y ,  

d i f f e r e n t  k i n d s  of p r o i r 8 c t s  r i r r i . i r , i  f rnm C- 8arQ Q-a1k;r l i t :oo of 4 - t e x o y l - P -  

l a c t a m , ,  10. 11 .  14 .  and  16, a s  wel l  :AS pr i , i l t ? s  t i ~ ~ , r i v e 4  !:an r l n e  e ~ ; ~ s n s i o r  

of t h e  D-lactam m a i r t y  a n 1  s u b s r j u e n t  9 - ? . l k y l ~ t i m n .  15, h - i r  hefn  ,Lta!ced 

I n  a d d i t i o n ,  t h e  r e a c t i o n  ,:our.;e fo r  t1:e i son~er  !z:,%t I<:,: of 2 k - 4 - k , ~ 1 , z c y l - ? -  

a z a t i d i n o n r s  1 h a s  L k r n  r l u ~ : l d a t e d  a n  t h e  has!. of e r p e r i a , ? n t s !  ,?a t6  s c 4  

UMlO c a l c u l a t i o n s .  

I" a p r e v i o u s  pape r  we irsue r r p o r i r : i  a simp1- ror , te  f . 7  ti,<! tr . t i i11y c t i< : rose1e ,  t i v e  , : y : j i h - s ~  i l l  

&-4-benzoyl-2-azetIdIn1111 1 by t h e  r e l c t i u n  o f  t i l +  s y i t r r ~  w i d  : b ! o r i d e - t r i e t b y l a n i n e  w i t h  

pheny lg lyoxa l  any16  a s  we l l  a s  t h e i r  t o t a l  or  p a r t i l l  i s o n r r i z i t ' u n  t n  t h e  LCUL i;oner 2 hy 

t r e a t m e n t  w i t h  bases i n  v i r i o u s  e r p r r i ~ n t a l  . : c ad i t t ons . '  50 a l t e r n , % t i u e  me:hanl;mns :;uitl 

a ccoun t  f u r  t h i s  i s a n e r l z a t l o n  process  i n v n l v l ~ ~ g  e i t h e r  e a n l a t i .  3 r l  I iornicd by i s m , ~ u a l  f a 

p r o t o n  on t h e  C - 3  and C-4 p o s i t i o n s ,  r e s p e c t i v e l y .  1 r i . e s t l g a t l o n  i f  +.he i - e s c i i c n  cnurs r  of !hi,; 

p r o c e s s  and t h e  s tudy  of some a l k y l a t i o n  re*ciions in t h p c t  and c , t h e r  r e l a t e d  4-t.en2rlyl-2- 

a z e t i d l n o n e s  c o n s t i t u t e  t h e  >=in a l m s  o f  t h e  prrs;l , t  r e p m t 2  

C a l c u l a t i o n s  i n  o r d e r  t o  d e t e r m i n e  t h e  r e l a t i v e  x i d i t y  hydrrg~nc n t t a c h n 4  t- C-? 3rd ? - 4  in 



cis-6-lactam l a  have been performed i n  t h e  fol lowiny.  way: Catalhr .  u.' ~st~2w.d t h a t  t h e r e  i s  i 

l i n e a r  r e l a t i o n s h i p  hntween t h e  exper imen ta l  a d d l t y  of a- and - - subs t i tu t ed  p h e n o l s  w i t h  

t h e  t h e o r e t i c a l  a c i d i t y  e s t i m t e d  on t h e  b a s i s  o f  t h e  ene rgy  d i f f e r e n c e  between t h e  n e u t r a l  

m l e c u l e  and the c o r r e s p o n d i n g  a n i o n .  Ye hive used :hie approach t o  e s t i m t , ?  t h e  r e l a t < v e  

a c i d i t i e s  of the hydrogens on C-3  and C-4 i n  compounds 5 a s  models f o r  1. Semiempi r i ca l  KO 

~ a l c u l a t i o n s ~  u s i n g  t h e  KBDO approach5  have been used  t o  c a l c ~ n l a t e  t h e  hea t ;  o f  f o r m a t i o n  of 

( a :  R = P h ;  b :  R = M e )  (Ar = p - M e O C 6 H 4 )  

e n a l a t e s  6 and 7. When R = Ph ~ a l c u l a t i a r ~ s  i n d i c a t e  t h a t  a n i o n  6. I s  ahnu t  47 KJlmnl more :tab19 

t h a n  '7a.6'7 Chelnical e v i d e n c e  s u p p o r t s  t h e  shove  o b s e r v a t i o n .  T h u s  t r e a t m e n t  gf l a  r!tl KaH i n  

DXSO and  t r a p p i n g  of t h e  i n t e r m e l l l a t e  cjlrbnrtioii with D:O i nd i j c r s  t h e  fo rma t ion  of a mix tu re  mf 

e p i m e r i c  d e u t e r a t e d  p - l ac t ams  8 and 9. The d o u b l e t  st  5 3 ppm (H-3, dl;-*;pears w h i l s t  H-4 i n  8 

and 9 a p p e a r s  as a s i n g l e t  a t  6 3  and 5 . 9  ppm, r e s p t r r t i v e l y  ' 

0 - -  

N A r  

0 Ph OEt  

I n t e r c e p t i o n  of t h e  e n o l a t e  3a by n l k y l a t i a n  xss 3153 pa . ? i ib l e  T h u ~ .  r e a c t i o n  i f  l a  wi th  LDA i n  

THE9 and subsequen t  a d d i t i o n  o f  e t h y l  i o d i d e  a f f o r d e d  a n i u + u r e  of &- and ~ - p - l s ? t ~ m  la  

and 2a i n  a 1 : l  r a t i o  t o g e t h e r  w i t h  C-lactam 10 r!hi,:L ria; i s o l a + l d  i r  191 y i i l *  3s a p ~ ~ r e  
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p r o d u c t .  Na t r a c e  of o t h e r  by -p roduc t s  f rom C(4,- or  Q-a lky la t iox r  cls obsi-rved In any i-,sr F l + h  

NsH i n  ~ l l F  as  base, 207. of pu;e 10 was i s o 1 ~ t e . l .  In t h i s  case t h e  ':ride reac!ion ~ l a t u r a  wn;. 

formed by a ~ o m p l e x  m i x t u r e  of p r o d u c t s  f rom whlch o n l y  10 c o o l d  be i c o l n t r d  anri i 4 e u + i f i e l i 1 '  

I n  b a t h  cases, o n l y  one d l a s t e r e o i s o m e r  o f  10 w a s  d e t e : t r d .  The B-l.?rtan lb al;o i o o m c r i z r s  t o  

the i somer  2b.' XXDZ c a l c u l a t ! o n s  i n d i c a t e  t h a t  i n  t h i i ;  case f n c l a t e s  6b and 7 b  have  the  

same s t a b i l i t y  <dbK, < I  KJ/mol) A l k y l i i t i o n  o f  lb w i t h  Pa4 In Dm f o l l o w e d  by a d d i t i o n  of et!#yl 

i o d i d e  gave a m i x t u r e  of P - l ac t ams  l b  and 2b i n  a I , ?  r a t l o  t gge thc r  w i th  R - l n c t a n  11 which was 

i s o l a t e d  i n  352 y i e l d  a s  o n l y  anr . i L a s t r r e a l s n m e r  o f  unkr;awil , : r r f l , o r a i i , : n  X<> t r ~ e  c>f ? r < , , l ~ ~ . . k  

from C 4 - a l k y l a t i o n  was o b s e r v e d  

The above r e s u l t s  prompted l i i  t o  l n v e i t i j a t r  a l X y l a t I o n  re,-?+ in:,s ef 4-beaznyl-jl--1.,.2+.a1r~ 12 a n d  

13, b o t h  w i t h  o n l y  one p a s s i b l l i t y  of r n o l l z ~ t l o n  Thus,  t r r ? t m r n ?  of 8-lactarn 12 w i t ? ,  NOH ! i t  3KF 

f o l l o w e d  by r e a c t i o n  w i t h  d i f f e r e n t  ?=!nary 

a l k y l  h a l i d e s  a n l y  a f f o r d e d  t h e  0 - a l k y l a t e d  

compounds 14," A n a l y s i s  of t h e  c r u d e  r e a c t i u n  

m i x t u r e  by 'H-nmr shows a p a r e n t l y  t h e  presence 

o f  a n l y  one stereoisomer Compari6on of 

s p e c t r o s c o p i c  d a t a  far  compounds I4 s p p e a r s  t c  

i n d i c a t e  t h a t  t h e  Sam i somer  was formed i n  

a l l  cases. X-Ray s t r u c t u r e  d e t e r m i n a t i o n  of 

l4a e s t a b l i s h e s  t h e  s t e r e o c h e m i s t r y  of t h e  

d o u b l e  bond as Z l 2  ( F i g u r e )  

A s  we have r e c e n t l y  r e p o r t e d . ' 3  r r l c t i a n  of B- 

lactala 13 wi th  N ~ H J D ~  f o l l o w e n  h y  a d d i t i o n  of 

an  pr imary a l k y l  h a l i d e  y i e l d e d  5 -a lky louy-2 -  

p y r r o l o n e s  15 t o g e t h e r  w i t h  C-a lky la t ed  p-1nctaw.s 16 men t h e  r e a c t l o r  war pcrfgrned ?ii!,h?ut 

a l k y l a t i n 8  c o n j u g a t e d  Y-ke ta -a ,B-unsa tu ra t e4  a n l d e  17 w s  oht l !ocd a f t e r  , ~ : , e o i h i r i j .  



Formation o f  p r o d u c t s  15 aod 16 from @- lac tam 13 >nay t~ ai:iounted for  ,by a i i ; y l s t i u n  o f  rh.2 

c a r r e s p a n d i n g  a n i o n s  18 and 2oi4 Compound 17 c o u l d  a r i s e  e i t h e r  d i r e c t l y  fro.: t h e  open = b a i l  

s p e c i e s  19 or f rom t h e  c y c l i c  i l k u x i d e  20 fo l lowed  hy t a t \ t o m e : i z a t i c r  n f  t h e  ! e . iu l+ lny  

hydroxy lac tam isomer l5 !Scheme) 

Ph Ph Ph Ph 

0 =(yo H phJ=$ 0 0 

Ph NHAr Ar  
17 

- H  
1 3  - s 

Ar 
0 Ph 18 

19 

1 R X  

a :  R = M e  

Ph b :  R = C H  CH=CH2 2- R  0 
Ar 

1 6  Scheme 15 

In  summary, 4-benzayl -2-aze t id ino~~es  react wi th  a l k y l  h a l i d e s  i n  p r e ~ e n r ;  of bisec i n  a r e g i o -  

s e l e c t i v e  f a s h i o n  depending an t h e  s u h s t i t ~ 8 t i a r ~  p a t t e r n  i n  t h e  ji-l;lrt,m r i l l g  d l 1 1  or, t h e  i ~ t u r r  of 

t h e  a l h y l a t i n g  agent. 

EXPERIItENTAL 

Welt ing p a i n t s  were dirtermirled i n  a 5u:hi 510 a p p a r a t u s  and ir; r#nc~ ! i s~ :+e?  I r  ;pa,:tru * rere  

r e c o r d e d  on  a ??=kin-Elmer 257 g r a t i n g  s p e c t r o p h a t o m e t e r ,  v val.lec In  r m '  ' H - V n r  s p r c t r i  wYrr 

o b t a i n e d  on  a Var i an  T60-A or on  a Brisker W-360FT sper : t rnmet , - l i  fir rDCl c8?lu?!ons 3nd :!le 

chemical  s h i f t s  arr r e p o r t e d  i n  6 (ppm from i r l t e r n a l  TKS, ' C - n m r  s p e c t r a  rrrre r i r t r r o i n r d  on a 

Vjlrian FT-804. s p e c t r o m e t e r .  S i l i c a  g e l  Merik 80  (70-230 nee;>, 60 (2SW400 msb)  dni PC-Alufol ien 

60 F:.F. were used for c o n v e n t i o r ~ a l ,  f l a s h  colurm c h r ? m a t o ~ r s p t y  and a n l y t i c a i  t i c ,  r e spcc t ivc l . , .  

KXDO c a l c u l a t i a n i ;  were perforwd on  a Vhx-11/TRO :ompter .  

Alkylatlon reactions of  4-benzoyl-2-azetidinooe la 

a )  V i t h  LDAITKE as base- To a s o l u t i o n  o f  d i i s o p r o p y l a m i n r  (0.116 n.1) i n  1 . 4  n l  of anhydrou* TBF 

was added 0 . 8 9  m l  of n-RuL1 ( A l d r i c h ,  1 5K i n  hrxsae ,  and t h e  mix tu re  wle kept  i t  -78°C ior  15 
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min tinder a nitrogen atmosphere. Then, the mixt~:re n s  wirmed ::p t-, - 1 5 ~  -in< A svsprnsion af ?00 

w (0.56 m l )  of la in 5 ml of TAF m s  added. The roactian mixture was stirred fur 15 miir after 

which time 0.114 ml (1.42 mmol, of ethyl iodide dissolved in 5ml of THF was added. After 15 min 

at -15PC the reaction mixture w a s  hydrolyzed with a saturated salutiorr of NaC1, extracted with 

ethyl acetate (3x15 ml) and the aqueous layer was further extracted with mrthylrne chloride. The 

combined organic extracts were dried aver mgcesi~lm sulfate The drying aaerlt was remgved by 

filtration and the resulting solution was concentrated Ln ynr?;n to afford 21'1 mg of crude prodl:-t 

which was purified by column ahromtoaraphy (hrrace:diethyl ether, I followed ty 

recrystallization from ethanol to give 100 rqg of 10 4 ,  np 108-11005, 1:- 6 :  1745, 1895 

cm-'. 'H-Nmr 6 1. 1 (t. 3H, CH>l. 2 4  (q. 2H. CHI), 3.7 Is, :H, OCH ,. 5 . 5  (6 ,  1A. H-4,. 67-7.5 

(m, 14H, arom. ). '3C-Emr 6 9.2 (CH. > ,  28.7 'CH-). 55.4 :OCH.;, 65.6 13-31, 6 8 . 3  (c-4;. 114.2, 

118.4. 127.5, 1277, 128.3, 128.4, 128 6. 12Q. 0, 129.2, 131.0. 1 ? 1 6  134.0, IS"), 155.3, 1 6 6  

(C-2). 193.5 (COPh,. Bnal. Gal,?. for- C:..H:,NO C. 77 92: R ,  5 4 7 ;  8 ,  3 54. F o u n d  C, 7" 85; H. 

5.95; E, 3.70. 

b) Vtth la'aA/D*P as base: To i cold '00C1 mixture of la 1500 q, 1 40 mo!)  and 0.14 mi 11.70 

mmoll of ethyl iodide in 15 ml of anhydrous Dm, wa= added, u n i e r  a nitrogen tmas;,hrre, 48 

(1.60 -1) of sodium hydride (80% dispersion in mineral ail,. Aftzr additiorl war :omi.lete. t b r  

temperature was raised to room temperatklre and was stirred for 5 h, aftar whi.:h time, It ua.i 

hydrolyzed with a saturated solution of NaC1, extracted witt ethyl icetate (3x15 ml, and the 

combined organic extracts were dried aver mgnesi~ln sulfate The drying ayeot was removed by 

filtration and the solvent was distilled in to afford 425 qj of reictiar, crude. Fractional 

recrystallization of the crude prad~ct from ethanol gave 110 ng (20%) of p u r e  10. 

Reaction of 4-beozoyl-2-azetidinone lb with XaH and ethyl iodidp t o  DlIF The same proie.iure as 

for la was followed (reaction tine. 20 hl. From 300 mg (1.02 nmol, of lb, 120 me of 11 1355, was 

isolated after chromatography of the .:rude reaction nirt~~ri ~l~rrar~e *thy1 acetate, 2: 1:. Tt,e 

product was isolated as a transparent yellowisl oil iihi,-h coinld ont be iryitallizad Ir : K ? . l l ,  

1740 c m .  'H-Am 6 I. 0 it. 3H. CHI). 1 2  (d, 3H. CH I ,  3 . 2 - L .  I 'm. F.H, ?CH~ ,H-3, CCA > ,  6 6 - 7 6  

(m, 9H, arom.1. m, C r l c  for C;.-,H:,UI-: C, 7430; H, 6.50: A, 4 15 F m n d  C, 75.10; 8, 545; 

N, 4.20. 

Syntheeis of 4-(a-alhyloxg~ozylidene)-2-.zetldioonnn 14. Gener.1 procedure. To a cold (OnCl 

solution of 2-azetidinones 12 (1 mmol, in anhydro:>% DFF, an er2c;s of BaH r80% =uspension in 

mineral oil) was added under nitrogen. After 10 mir the alkylat?r;g agent (2.5-6.5 am!' wss added 

at room temperature and the mixture was stirred for 2 h. Hydrolysis nnl l  work-up !extraction with 

ethyl acetate, drying with sodium sulfate and evaporrtior of the sill,..snt lu m! afforded tho 



crude 2-azetidinone 14 which was purified as indicated iu each :a'sr 

4Z-(o-lethoxybenzylidene)-l-(~~tb0qphenyl~-3,3-diphenyl-2-azetidiiiie (14a) - This 

Ha5 prepared from 12 (1s. 2.30 mmol), DKF (30 mil, NaH (ZOO mg, 6.65 mmol), and wthyl lollle 

0 . 4  ml, 6.65 -1). The ,:rude reaction m:rturr was cry;t;l?li;ed from etharsl rnli 

chromtographed on silica gel using b r n z m r  as eluent. Yield, 460 mg (45%). lop 150-152oC 

(ethanol). I r  (KBr): 1780 c m ' .  'H-Nmr 5 3.2 :s ,  3H, E H ) ,  3.5 ( 5 ,  3H, 5H 3411. 6 7-75 r l c ,  118. 

arom. > .  '3C-Nmr 5 54.8 (CHIOA~), 5 7 4  !=C-OCH:,. 7 0 8  !C-3). 113 1 iC-4,. 169.4 !C-?!. Bnal 

Csllc. for CI.,H;..NO~: C, 80.54; H, 5.59; N, 3.  13. Found C, 60. 15; H 5 7 0 ;  N, 2,oO. 

4z-~a-Ethoqbenzylidene~-l-(p~etho~benyl)-3.3-diphenyl-2-~zeHdlnone (14h): This iomp?lln,i was 

prepared from 12 1780 mg, 1.82 wnol), D M  110 ml,, NnH (136 mg, 4 55 nmol.>, ar;d ethyl iodide 

(0.36m1, 4.55 -11. The crude reaction mixture was ditgiegatel in ethyl ether, cryctillizrd from 

ethanol, and the product was chromatographed on stlit-a g e l  u s i r ~ g  be~~zenr 3 s  eluen'. Yield, 510 

(6111, mp 154-156OC. Ir (KBr, 1780 c m x  . 'H-Nmr b 0 . 8  it, 3H, C H  ,, 3.4 (rl, 2H. CH,. 3 8  :i, 

3H. OCH-), 6.5-7.5 (m, 148, arom.). ':'C-Bw 14.1 'CH , ,  5 4 8  :OCH > ,  65 5 iOCH;. 70 8 CC-31, 

113.2 :C-4). 160.2 iC-2). Bo;J. calc tar C.,9--Bo: r. 80 69. H, 5.85; N, 1.01. ~qon.3 C. 90.1; 

H, 5.90; N, 2.85 

4Z-(arBeozyloxybenzylidene)-1-(p-oethorypheoyl)-3,3-diphenyl-2-aaetldinnne (14~) - This .ompouo.i 

was prepared from 12 (800 mg. 1.84 mmall, DKF :4O mi). NaH : 442 iw, 14.72 nunnl', and benzyl 

chloride (1.06 ml, 9.20 -1) Reaction t l m e ,  5 h. The pure 2-azrtidinase 14c was ehtiined 

directly from the crude reaction mixture by cryrtalllzatisn in ethanol. Yield, 910 mg KEY,, iz? 

122-124°C, lr (KBr): 1785 c m - .  'H-Aw 6 3.7 is, 3H, OSH->, 4.3 I 28, OrH i, 6 4 - 7  3 r,,, 248, 

arom.). "C-Nmr 5 54.8 (OCH), 7 0 . 8  (C-3,, 71 6 fCH Ph,, 113.1 IC-4, 160.2 rC-3:. u. call. 

for C;SH;.~UO;,: C, 82.60; H, 5.54; N, 2.67. F3uii,i C, 82.40; 'X .  5.60: N, 2.55. 

4Z-(arAllyloxybe~ylidene)-l-(p-nethoxypyl)-3,3-diphenyl-2-azetldinont. (14d). This 

was prepared from 12 (770 mg, 1 7 7  -1). D M  130 ml), NaH :425 ms, 1415 mml:, and ally! 

chloride (0.72 ml. 8.85 nmol) Reactior, tlme. 5 h. T h e  pure ?-,azetidilm!ii 146 ~ i l a  o b t a i n ~ ~ i  

directly from the crude reaction mixture by crystalllzstion in eth3nol. i d ,  750 iqr 140%:, mp 

136-138°C. I r  fKBrl: 1775 c m ' .  'H-Nw b 3.7 Is, 1H, OCH.), 3 7-3 S :dd. ?H, CH. 1 ,  4.7-5, O lm, 

ZH, CH=CHil, 5.2-5.7 (m, IH, CH-CK;), 6.7-7.5 (m, 19H, arnm. >. 'IC-Nmr b 54.5 :KH,), 71 IC-3 and 

OCH:), 133.3 (C-4). 117.7 (CH=CH;,, 169.2 (C-2). hD-il. Calc for C~-H..,AO : C, R1. I@, H. 5 71; N, 

2.95. Found C, 81.20; H, 5.90; A, 2, 80. 

Reaction of 4-benzoyl-2-azetidinone 13 wlth llaH and alkyl halide- in Dm. General procedure: A 

mixture of 13 (1 mmol) and NaH (80% suspension in miners1 oil. 3 mmol, in anhydrous 3HF !?5 131, 

was stirred at room temperature After 10 mi:, the alkyl ia.3ide '2.5 mmol) was aridc?d. The rrart!in 
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mixture was s t i r r e d  a t  room temperat l i re  d u r i n g  3h h f t e r  h y 4 r n l y c i ~ ,  t h e  n a + n i . .  1,-g-r- w r i  t?h,?il 

up i n  e t h y l  a c e t a t e ,  which was washed wlth water  arid then  d r i d  rlvcr i ahy . ! rous  imgnriiu:n ; d l f i t e .  

Remove! of t h e  d ry ing  agent and c o n c e n t r a t i o n  in of for l i ed  t!:i :ri#!r r - r * . l i u :  mix(ur; r L i , - ?  

w a s  p u r i f i e d  as  i n d i c a t e d  i n  each  care  

Reac t ion  r l t h  e t h y l  iodide - A f t e r  rhramatngrap?.y of t h e  ,crude r e a - t i n n  mixture orr ~ i l i c a  gel 

u s i n s  methylene c h l o r i d e  as e l u e n t  we a h t a i n e d ,  i n  s e q u e n c e ,  t h e  p-la,:t?n 16a 15R%), as rn  

i n s e p a r a b l e  mixture of d i a s t e r e o i s a m r s  "C/O = 5 ) .  and t h e  , i - lar t .sn 1% :7%). r& 16" 

yel low v i s c o u s  o i l .  I r  (CHCl,): 1740 ( N l i O , ,  !685 (C=O, ,clo-' .  'R-rmr ICDCI > 6 1 . 4  ( s ,  SH, TH;, 

a i s o m e r > ,  1 . 8  ( s ,  3H. C H .  P i s a m r ) .  3 . 6  ( s ,  3H, OCH,. B i i o m e ~ ' ,  3 . 7  ( 5 ,  3 s .  OCH-. .I iscoi:'. 

U. Calc  f a r  CI..H,.UO.: C, 8 0 5 4 :  H ,  5 %  A .  3  13 Found C ,  8 0 . 3 0 ;  H .  5 . 7 0 ;  A ,  3 . 2 0 .  C- 

158: mp 139-140'C ( e t h a n o l , .  I r  ( E B r l :  1690 :C=O, cm' .  'H-Nmr !DCCl ) :  fi 3 . 5  (c, ?H, OCH.,,. 3 7 

( 5 ,  3H, CH-OAr), 6 5 - 7 . 7  (m, 19H, a r o m l .  Anal Calc, f a r  C.;.,H..NO : C, 8 0 . 5 4 ;  H ,  5 . 5 9 ;  A ,  3  i ? .  

Found C, 80 .70 ;  H ,  5 . 4 5 :  A ,  3 . 4 0 .  

Reac t ion  w i t h  a l l y !  chloride: The c rude  r e a c t i o n  n i x t o r e  lye!lovr r a l i l i :  w a r  : : . , - + , l ? i r e . l  f rcr :  

mixture of n-henanelethyl  a c e t a t e  4 1  The  white  ~ o l i l  u,%s f i l t e r e d ,  rr ,chi?  with ihc rkrl-a 

mixture and c r y s t a l l i z e d  from e t b a n o l ,  y i e l d i n g  657 of l!ih, rop 175-175'i.  I r  r K B r ' , :  lelo (r=nl 

cm-.'. 'H-Umr 1CDCl;I: d 3 . 6 3  (6, 3H, DCH.,, 4 2 ?  ( t ,  2H, OCH: ' ,  5 . 0 6 - 5 . 5 3  'm, 2  H .  , 5.72- 

6 . 2 5  (m, 1H. CHI), 6 .50-7 .70  (n, 19H, irorn.,. U. Calc ,  f o r  r , B ~ - N O  ?. 31.13;  H,  5  71; N ,  

2 .95 .  Found C, 8 1 . 2 0 :  H ,  5 . 7 0 :  A, 2 . 8 0 .  

From t h e  mother l i q u o r s ,  by c o n c e n t r a t i o n  in YX!U a n d  c r y s t n l l i z a t t o n  f r c n  e t h a n o l ,  c a m p o u n ~ i  16b 

*as i s o l a t e d  i n  24% y i e l d ,  mp 128-1?9'C. I K :  1760 (UC=C), 1680 <C=O' cm-'. 'H-Nnr !rIc! : '  

6 2 . 2 9  (d ,  ZH, C H ~ ) ,  3 70 ( 5 ,  39,  OCH:.), 4 4 3 - 4 9 3  In, 2H, - C X : > ,  5 . 3 6 - 5 . 2 6  m ,  1H. CH=), R F,3- 

7 . 7 0  (m, I ~ H ,  arom.). "c-nmr (Cnc11I :  b 42 ICH;,, 55 rOCH.), 7 1 . 8  IC-3 , .  7 5 . 7  rc-4,. I I R ?  

K H z = ) ,  1 6 7 . 3  (C-2). 199 4  (PhC=O). hnal ca l , . .  f o r  c ,  ,Hz .No,. c ,  ? , I .  1 8 ,  H, 5 . 7 1 ;  N ,  2 95 F,?u::l 

C ,  81 .  05; H, 5 . 8 5 ;  6'. 3 .  05.  

b(p-Aoisy1)-k-om2,3,4-tripbenylbutenanide ( 1 7 ) .  The ahov; grner.r1 procedurl. *as  i o l l u w s ,  lui 

without  a d d i t i o n  of t h e  a l k y l  h a l i d e .  The c rude  r e a c t i o n  mi r t c , r  was c :g+ta l l i : rd  1:111 

chloroform. Yield:  80%. mp 113-117'C  chloroform). I r  rKRr!: 330C 'broad.  NH!, 150MPhC;O),  !5"5 

lAHC=O) cm'. 'H-Am (Acetone-d.:! 6 3  7  ( 5 .  SN, OCR r ,  6 38 (s, 1 H .  NH), 5 . 5 - 7  ? m ,  i9H. 

arom. >. '>C-Xmr (CDCI.,!: 168 .0  (PhG=Ol, 205 .7  INHC=O). u. Calc f u r  t, .HZ. NO,: C ,  8 0 . 3 6  A ,  

5 . 3 1 ;  8, 3 . 2 3 .  Found C, 80 .40 ;  H ,  5 . 4 5 ;  N ,  3 . 0 5 .  
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