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D A K I N -  W E S T  R E A C T I O N  W I T H  C Y S T E I N E ,  

C Y S T I N E ,  AND S E R I N E  

S.  I .  Z a v ' y a l o v  a n d  T .  K.  B u d k o v a  UDC 542.951.] : 547.466 

The C-acylat ion of cysteine if) and ser ine  (iI) (Dakin-West  react ion) l ies at the base of some metabolic 
p r o c e s s e s  [1-3]. 

In o r de r  to c rea te  chemical  models of these biochemical  t r ans format ions  we studied in the presen t  
paper  the Dak in -Wes t  react ion of (I), (II), and cystine (III) with Ac20 and ei ther  pyridine (1~,) o r ) , -p ico l ine :  

RCH~CH(NH~)C00H 
R = SH (I), OH (II), 
SzCHeCH(NHz)C00H (III) 

Ae, O, PF 
* Ac, SCHzCH(NHAc) Ae 

AcSH 
(Iv) ~. 

(AeNH(Ac)CHCH~hS " ] AeSH 
I EtIN 

AvSH (v i i )  i 

(CH,O) x 
A ~NHCH~Ae. ~ .  AcNIICH(CH.,NC~H~0). Ac ~ AcNHC(=CH~)Ae 

(Vl) ~V) 

When (I) was reac ted  with Ac20 and Py we obtained, as the r e su l t  of the C-, N-, and S-acetylat ion and 
decarboxylat ion of (I), 3 -ace tamido-4-ace ty lmercap to -2 -bu tanone  (IV) in 46% yield, whose s t ruc tu re  was 
proved by the e lementa l  analysis ,  IR and NMR spec t ra  (see Exper imenta l  Par t ) ,  and also by counter  
synthesis  f rom 3-ace tamido-2-butenone  (V). The la t ter  added AcSH under the influence of catalytic amounts 
of EtsN to give (IV) in 20% yield.  The reac t ion  of 3-ace tamido-4-p iper id ino-2-butanone  (VI) with AsSH led to 
d i ( f l -ace tamido-y-ke tobuty l )  sulfide (VII), whose s t ruc tu re  was confirmed by the IR and NMR spect ra .  The 
same Dak in -Wes t  reac t ion  product  (IV)was formed by react ing Ac20 and Py or  y-p ico l ine  with e i ther  {II) or 
(iII) in the p resence  of AcSH. 

The convers ion of (iI) and (III) to (IV) includes, together  with the p roces se s  of decarboxylat ion and C- 
and N-acetyla t ion,  r ep lacement  of the B-subst i tuents  of (II) and (III) by the ace ty lmercapto  group and the l ibe r -  
ation of water  and respec t ive ly  sulfur and hydrogen sulfide. 
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E X P E R I M E N T A L  

The IR s p e c t r a  were  taken as KBr pel le ts  on a UR-10 ins t rument ,  while the NM:R spec t r a  were  taken on a 
a DA-60- IL  ins t rument  ( internal  s tandard  = HMDS). 

React ion of (I) with Ac20 and I>y. With s t i r r ing ,  to 1 g of (I) as the hydrochlor ide  monohydrate  was g rad -  
ually added 6 ml  of Ac20, and then 4 ml  of Py, a f ter  which the mix tu re  was s t i r r ed  for another 30 min at ~20~ 
let  stand at ~20 ~ for 48 h, poured into excess  Na2CO3 solution, and ex t rac ted  with ethyl acetate  (EA). The ex-  
t r a c t  was dr ied over  MgSO4, evapora ted  in vacuo, and the res idue  was chromatographed  on a column filled with 
SiO 2 (160 mesh) ,  followed by elution with benzene and EA. F rom the EA eluate we isolated 0.53 g (46%) of (IV), 
mp 80-81 ~ (from cyclohexane),  Rf 0.44 (TLC, Silufol UV-254, ] : b e n z e n e - E A  mixture ,  detection of spots with 
I~ vapor s  and in UV light). In f ra red  s pec t rum  iv, cm-1): 1660 iCON), 1690 (AcS), 1725 (C---O). NMRspec t rum 
(CDC13, 6, ppm): 2.00 s and 2.27 s (CH3CON and CH3COS); 2.34 s (CH3CO);3 .39m (CH2); 4 .76m (CH); 6.57m (NH). 
Found: C 47.27; H 6.47; N 6.94; S 15.58%. CsHI3NO3S. Calculated: C 47.27; H 6.40; N 6.89; S 15.76~. S imi la r  
r e su l t s  we re  obtained when (I) is r eac ted  with Ac20 and Py in the p r e s e n c e  of AcSH~ 

Addition of AcSH to 3 - A c e t a m i d o - 2 - b u t e n o n e  (V). With s t i r r ing ,  to 1 ml  of AcSH +2 drops  of Et~N was 
gradual ly  added 0.9 g of (V) [4], af ter  which the mix tu re  was kept at 20 ~ for 140 h. After the above descr ibed  
workup we isolated 0.29 g (20%) of (IV). 

React ion of 3 -Ace tamido-4 -p ipe r id ino -2 -bu tanone  (VI) with AcSH. A mix ture  of 6 g of acetamidoacetone ,  
1.6 g of p a r a f o r m ,  and 8 ml  of piperidine in 24 ml  of alcohol was kept for  6 days at 20 ~ af ter  which it was 
evapora ted  in vacuo, to the res idue  with s t i r r i ng  was added ]1 ml of AcSH, and the mixture  was kept for an- 
other  7 days at 20~ After t r ea t ing  the reac t ion  mixture  with n-heptane the precipi ta te  was f i l tered and washed 
with EA to give 3.0] g (40%) of d i - ( f l -ace tamido-~/ -ke tobuty l )  sulfide (VII), mp 143-144 ~ (from isoporpanol) .  
In f r a red  spec t rum iv, cm- l ) :  1640 (CON), 1618 (CO). NlVI:R spec t rum (CF3COOH , 6, ppm): 1.90 s (2CH3CON); 
1.95 s (2CHACO); 2.72 t (2CH2); 4.42 m (2CH); 8.14 m (2NH); Found: C 50.0]; H 6.66; S ]1.15%. CI2H20N2SO 4. 
Calculated: C 50.00; H 6.94; S 11.11%. 

React ion of Cystine (IH) with AczO and Py. With s t i r r ing ,  to ] g of cyst ine (III) dihydrochloride were  
consecut ively  added 6 ml  of  Ac20 , 1 ml  of Py, and 1 ml  of AcSH, af ter  which the mix tu re  was kept at 20 ~ for 
48 h and then t r ea ted  with excess  Na2CO 3 solution. The product  was isolated as descr ibed  above. We obtained 
0.61 g (47%) of (IV). The yield of (IV) was 39%when (II) was reac ted  with Ac20 and AcSH in e i ther  !~. or  y - p i c -  
oline under analogous conditions (9 days,  20~ 

C O N C L U S I O N S  

3 - A c e t a m i d o - 4 - a c e t y l m e r e a p t o - 2 - b u t a n o n e  is formed when cyste ine ,  cyst ine or se r ine  is reac ted  with 
Acr and e i ther  pyridine or  y -p i co l ine  in the p r e sence  of thioacet ic  acid. 
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