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SYIiTHESIS OF 3-METHYL-4-PHENYL-3-BUTENAMIDE-1-14C AND N,N-DIDEUTERO- 
3-METHYL-4-PHENY L-3-EUTEMAMIDE 
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S U M M A R Y  

The syntheses of 3-methyl-4-phenyl-3-butenamide, an hypolipemic cow 

pound, labelled 1-I4C (VIIIl and N ,  N-dideutero (XI) are described. 
The 2-methyl-3-phenyl-2-propenyl chloride IVI), reacting with cupmus 
cyanide-l4C, gave the 3-methy1-4-phenyl-3-buten0nitrile-l-~~C (VII) which, 
treated with hydrochloric aciduater, gave the 3methyl-g-phenyl-3- buten- 
anride-l-14C (VIIII . The 3-methyl-4-phenyl-3-butenonitrile (Xl, treated 
with hydrochloric acid-D20, gave the N,N-dideutero-3-methyl-4-pheny1-3- 
-butenamide (XI).  

TXTWDUCTI OL 

The 3-rnelhyl-li-phenyl-3-butena~nide (I ) 1 s  an hypolipemic compound 

( 3 )  reducing, a’. l e a s t  i n  part ,  t h e  biosyrl thesis  o f  c h o l e s t e r o l  and f a t t y  aclds 

1% /CHi-Coh’H 2 
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‘PhP amide ( I )  i& metaballzed 11, rat and rabt , l t  g iv ing  t h e  fol lowing compounds(5): 
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The mechanism of t h e  b i o l o g i c a l  l a c t o r i z a t l o n  of t h e  amide (I) i r t o  ?he lac to  

The s t r r eochemls t ry  of the compound ( I )  h a s  beer ne ( I V )  has  been suggested"). 

s tud ied  . ( 7 )  

In orde r  t o  confirm our previous r e s u l t s ,  r e g a r d i r e  the metabolism of t he  am, 

de (I), and in orde r  t o  s tudy more i n  d e t a l l  such a metabolism(other mlnor metn 

b o l i c  products  and mechmism of t h e i r  formation) ,  i t  was necessary t o  prepare t r c  

l a b e l l e d  compound I. The syntheses  of 3-methyl-~-phenyl-3-butenamide-l- C(71I ' 
and h,N-dideutero-3-methyl-f-phenyl-3-buteramide (XI ) a r e  descr ibed I n  t h l s  re-  

po r t .  

1 8  

RESULTS 

2-methy1-3-phenyl-Z-propenyl ch lo r ide  ( V I  ), reacted w i  t h  cuprous cyar 1 -  
14 l C  C(obtaiced from sodium cyanide- 'C a n d  cupr l c  su lpha te  in the precenre O f  de- 

sodium b i s u l p h i t e ) ,  gave the 3-methyl-(-phenyl-)-buteronltrile-l-1LC (YII) ; the  

n i t r i l e  ( V I I ) , t r e a t e d  wlth hydrochlor ic  acid a rd  water ,  cave the 3-methyl- -[he- 

nyl-3-butenamide-l-14C (VIII ). 

The amide (VIII), hydrol ized wlth sodlurn hydrorlde,  cave t i le  3-methyl-i-phertJl 
14 - 3-buteroic acid-I-  C (IX). 

VI n I 

IX 
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r-methyl-3-pheryl-r-propenyl chlor ide ('I1 ), reacted w 1  th cuprous cyanide, ga- 

,re tile 3-meti.y?-(-phenyl-3-buter o n i t r i l e  ( U ) ,  which, t rea ted  with hydrochloric 

acld and D 0, ;ave the 1 ,h-dideutero-3~1ethyl-~-phenyl-3-butenamide ( X I )  

71 X XI 

a t e r i a l s  ad methods, "e l t ing  and boi l ing  poin ts  a re  uncorrected, in f ra red  

spectra  were determired i n  nujol  with Perkln-dlmer mod.1570, u l t r a v i o l e t  spectra  

were measured ir i  methar,ol with Beckman IRI G 2400. 

E'uclear magnetlc resorarice spectra  were recorded on a Perkin-Elmer R - l O ( 6 0  Mc) 

-pectroveter  w1 th deuterated pyr id i re  a s  solvent and te t ramethyls i lene as i n t e r -  

a1 re ferenre :  cternical s h l f t s  a r e  reported in d e l t a  values ,  p a r t s  per  mllion(mul 

' i p l i c i t y ,  J, number of protoris arid attmbution a re  indicated i n  parer theses) .  

Faper chromatopaphy was performed or propylere glycol-methanol(l:3) impregna 

'ed ghatman K.1 paper, descerdinp technicpe,using a s  e luent  benzene-water-metha- 

ti01-2:2:1 V/lJ(top phase), 10G II g of compound 11: 10 I I L  1 of methanol, and exami- 

1ry t.ie chromatogram with u l t r a v i o l e t  l igh t .  

'hin layer  chromatography was performed on s l l i c a  gel  PF 254 of Merck, thick 
eyc 0 . c ~  mw, ascendirp tech2 ique, usizig eluefit, acetor i t r i le-water  95:5 v/v, 

10 u o! compourd 11 10 ~r 1 o f  methanol, time of e lu t ion  30 min. and examining 

' I  e ( irornatoplate with ii 

a s s  rpectra  were recorded or a lkTi COO0 gas chromatograph-mass spectrometer 

av io le t  l i g h t  (A max 25Q mi l ) .  

.ii 7" eV, using a vlass  column C mm 1.d. packed with chromosorb Id-2.57. E.C.S. at 

the Collowiny tempepatures: l l ash  hea ter  c5Q0 , column 2L0° , molecular separa- 

t o r  k E O C  , ion sourre ~ 3 0 '  . 
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Gas-liquid chromatography was performed on Perkin-Elmer mod. 990 gas-chromato 

graph, using a glass column packed with SE 30 1% on chromosorb G, pressure of air 

2 a t m . ,  pressure  of H2 2 atrn., pressure of 2 atm-detector flame ioniza t ior ,  c c  

lumn 120°, de tec tor  250°, in jec tor  250°. 

14 ~-methy14t-pheny1-3-butenonitrile-l- C (VII 

To a solut ion of  lC.85 g of  CUSO gH O(75.r mmole) in  60 m l  o f  water, i t  w a s  
4 2  

added 9.8 m l  of KaHSO 

of NaClu'(58 rnmole) and 975 i i C i  of Amersham La14CK dissolved in  30 m l  of water. 

4% d/V i n  water (37.7 mmole) and then, immediately, 2.84 c 3 

14 After  having cooled 2 hours at +5", the Cu Cb w a s  f i l t e r e d ,  washed w i t h  distil- 

led water (4 x 10 m l ) ,  dr ied a t  40' under vamo i n  the presence of P C 

4.8 g of Cu 

Chemical y i e l d  93u/., 

2 5' 
14 CN, s p e c i f i c  a c t i v i t y  0.1F3 uCi/mg, were obtained. 

radiochemical y i e l d  9q.. 

To a solut ion o f  13.L5 g of  Z-methyl-3-phenyl-2-propenyl chloride (VT )(7)(Fl 

mmole) i n  25 m l  of chloroform, i t  was added 4.79 g of Cu14Ch (5d mmole, spec i f ic  

a c t l v i t y  0.1C3 MCi/mg). 

LO hours at ZOO, 10 g of r a  CC dissolved i n  I 0  m l  of  water, were added; a f t e r  

having s t i r r e d  2 hours at 20°, the  s o l i d  product was f i l t e r e d  and washed 2 x LO m l  

of chloroform. 

The mixture w a s  s t i r r e d  and refluxed for  7 hours. After 

L 3  

From the  limpid f i l t r a t e ,  the  chloroformic phase was separated, washed with 

10 m l  of water t o  a neut ra l  react ion,  dr ied on Ta SO and evaporated i n  vacuo to 

dryness. 
2 1 :  

The residue w a s  dlstdled a t  10 mrn of residue pressure c o l l e c t i n e  the product a: 
1 A  136-140°: 6.5 g of 31nethyl-~-phenyl-3-butenonitrile-l- 

242 rnw (E 13,600), I.R. bands a t  L&C, 1720, 1610, 1500, 750, 7C5 cm XMeOH 
rnax 

re tent ion time ir gas-liquid chromatography 10 mir. 

C (VIJ)  were obtained, 
-1 , 

The product was G.I.C. pure,  and had SA C.095 uCi /mT.  
14 Chemical yield(based on used Cu Cl ) 77,,, radiochemical y ie ld  7%. 

li 3 -me thy 14 -uher,vl-3 -bu t er.m i de-1 - C ( TI1 I I ) 

ti 
To 2C ml of 3C1 35;. it-. wa:er, 6.3 c; of ?-efhy?-;-pner.S1-?-butel.or,Itrlie-l- c 
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( V I I ) ( s O  mnole, spec i f ic  a c t i v l t y  0.095 pCi/mg) were added. 

i i t h  s t i r r i n g ,  H C 1  gas was passed i n t o  solut ion f o r  5 hours at 0' + 5". 

The solut ion w a s  neutral ized with haOH 30,- in  water a t  Oo, the  s o l i d  product w a s  

f i l t e r e d  and washed 2 x 10 m l  of benzexe, dr ied in  vacuo at 40' i n  the  presence 

0 1  P 0 I t  was obtained 5.C g of raw 3-methyl-4-phenyl-3-butenamide-1- C with 

mp 12:1-1310, 

1560, 11t0, 750 an3 705 cm-', only one spot i n  the  paper chromatography(Rf 0.6). 

The product was c rys ta l l ized  with 50 m l  of acetone and gave 4.75 g of pure 

14 

2 5' ,,,'eCII 
204 m i l ( ?  20,FOO) and 244 mi l  (9  14,FOO), I.R. at 3400, 3200, 

max 

xi  'e O H  
m a x  

2IX mp(E 21,350) 14 imethyl4-phenyl-3-butena ide-1- 

cud 245 mp (? 15,5W),  I. . bands a t  3400, 3200, 1660, 1180, 750, 705 cm 

i u c l e a r  m a p e t i c  resonance spectrum bands a t  2.07(douolet, J = 1.5 ops, 3H, 

rH -&CH-), 3 .35(singlet ,  2H, -CH -CO-), 6.50 (broad s i n g l e t ,  l H ,  -h=CH-), 7.32 

(broad s i n g l e t ,  511, aromatic protons) ,  F.0 (very brcad s i n g l e t ,  2H, -COX?H );mass 

spectrum: m/e 175 (molecular ion) ,  132, 131, 117, 116, 115, 91,59. 

C (VIII), mp 132-13?', 
-1 , in 

3 2 

2 

The product haa only one spot in  paper chromatogtaphy(Rf 0.6) and i n  t h i n  la- 

yer  cnromatography (rlf O . E ) ,  had SA 0.071 ilCl/mg. 

A sample of the product was c rys ta l l ized  twice more from acetone and gave 

;A 0.0705 pCi/mg. 

100 m g  of product (VIII) with SA 0.071 l i C i  were d l lu ted  with loo0 m g  of pure, 

nor, radioact ive (I), crys ta l l ized  from acetore  and gave F03 m g  of t h e  product 

(VIII) with SA 0.00695 pCi/mc. 

Chemical y i e l d  6F),, radioohemioal y i e l d  57+ 

14 3me thsl-~-phenyl-3-butenoic acid 1- C (1x1 

500 mg of 3-metIiyi-r'-phenyl-3-butenamide-1- C ( r r r l l ) (  SA 0.071 uCi /mg)  were 

ref luxed 7 hours with 2 of E.aOH i n  20 m l  of water and 20ml of methanol. After  

s tanding overnight a t  room temperature, the methanol was evaporated i n  vacuo. 

The solut ion w a s  d i lu ted  with 100 m l  of water, extracted 3 x 100 ml of e thyl  

e t h e r ( i n  order  t o  remove the  neut ra l  product), and the  water phase was t rea ted  

a t  Oo with IK1 :",. ir. water to  pH 2. 

d i s t i l l e d  water, dr ied i n  vacuo. 

The so l id  product w a s  f i l t e r e d ,  washed with 

The product was d i lu ted  with 2 g of purernor, radioact ive 3methyl-f-phenyl-3- 

-butenoic acid ard c rys ta l l ized  with 50 m l  o f  petroleum ether: 2.1 g of ?methyl-  
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147-2Cf m 14 4-phenyl-3-butenoic ac id  1- 

(S 15,400), I.R. bands at 1700, 1250, 750, 710 cm-', only one m o t  in paper chro- 

matography (Rf 0.1) and in th in  layer  chromatography (Rf O.dK), SA 0.C132 nCi,/mE. 

A sample of t h e  product was c r y s t a l l i z e d  twice more from petroleum e ther  and &g 

C(IX) were obtained, mp 111-113O, A leol' 
m ax 

ve SA 0.012e pCi/mg. 

100 m g  of product (1x1 with SA 0.0132 pCi/mg mixed with 100 rrg of pure, non rg 

dioact ive 3-methyl-L-phenyl-3-butenoic acid were together  c r y s t a l l i z e d  from pe- 

troleum ether .  160 m g  of product (17) w i t h  SA 0.0063 uCi/rng were obtairjed. 

Radiochemical y i e l d  7@. 

F,B-dideutero-3meth?).l-(~henyl-3-bu?enamide (XI) 

To a solut ion of 300 g of Z-methyl-3-phenyl-2-propenyl chlor ide (TI ) (7) ( l . ? l  

mole) in  1 1 of CIIC13, i t  was added 246 g of CuQ (2.77 mole) and the mixture 

w a s  ref luxed 6 hours. Af te r  cooling a t  ZOO, 1 1 of Ya CO 10;. i n  water was ad 

ded and the so l id  product w a s  removed by f i l t r a t i o n .  From the  limpid f i l t r a t e ,  

the  chloroformic phase w a s  separated,  washed with water, the  solvent was evapora 

ted and the  residue w a s  d i s t i l l e d  a t  10 mm of residue pressure co1lectir:g the 

product at 136-139O: 200 g of 3methyl-J-phenyl-3-butenonitrile ( V )  were obtainrd,  

2 3  

hI\teOH -1 
242 mw (E 13,6501, I . R .  bands a t  2220, 1720, 1610, 1500, 750 ' w d  705 cm , m a x  

re tent ion time i n  gas-liquid chromatography 10 min. 

To 36 g of 3methyl-4-phenyl-3-butenonitrile ( X )  (230 mmole) 4 ~1 of D 0 

(99.73 D20 Fluka, 21e mmole) were added and at OD l l C l  gas was passed in to  the 

solut ion f o r  4 hours. 

To the  mixture ,100 m l  o f  bemene were added, a d  then I:aHC03 lo;, i n  water a t  

5 O  t o  pH 7. Immediately ?he so l id  product w a s  f i l t e r e d ,  washed with 3 x. 10 m l  

of benzene, dr ied  in  VBCUO a t  4C". 

thanol and 20.7 g (117 mmole) of I~,W-dideutero-3methy1-i-phenyl-\-buter.amide 

( X I )  were obtained, mp 13C.-7", 20! mil (7 21,K;O) a r d  241 mil (': 15,1001, 

I.R. bands a t  3400, 3200, 1660, 11r0, 750, 7C5  cn-l, ocly one npot i n  naper chrc  

matography( Rf 0 .6 ) ,  and i n  t h i n  layer chromatography f ? f  O.! ) ,  mass spectrun: 

m/e 177(molecular i o n ) ,  ir. nuclear n a p e t i c  resolarice spectrum, n o  hard c:' ( 

a t  F . C ~  . 

The product ( 2 9  g)was c rys ta l l ized  from me- 

rr ax 
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