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Prev ious ly  [1] the d i rec t  synthesis  of 2 ,3 ,4 ,5- te t radehydrobiot in  (I) and its l ' - m e t h y l  der ivat ive  (II) 
was accomplished by s tar t ing with the ethyl e s t e r  of ff-ketodehydrodesthiobiot in (ill).  * The ionic hydrogena-  
tion of (I) and (II) with t r ie thyls i lane  in CF3COOH , as desc r ibed  in [3, 4], to biotin (IV) and l ' -methy lb io t in  
(V) was studied in the present paper. 
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Racemic (IV) is formed in 10% yield when (I) is heated with t r ie thyls i lane  in CF3COOH (120 h, 50~ 
which was identified by the mixed melt ing point with an authentic specimen,  the NMR spect rum,  and the 
biological  activity.  The ionic hydrogenation of (II) is m o re  rapid and proceeds  more  smoothly.  The r eac -  
tion of (II) with t r ie thyls i lane  in CF3COOH (20 h, 50") gives (V) in 30% yield.  The s t ruc tu re  of (V) agrees  
with its e lementa l  analysis ,  NMR spect rum,  and biological activity. 

The presence  of c lose  signals of the protons at C 2, C 3, and C 4 in the NMR spec t ra  of (IV) and (V) (see 
Experimental)  and the almost  identical  growth-st imulating activity of (V) and (VI) [5] (Table 1) make it pos-  
sible to assign the cis-corff igurat ion to (V). 

TAB LE 1. Growth-Stimulating Activity of 
(V) and c i s - l -Methy ldes tb iob io t in  (VI) to -  
ward Saccharomyces  ce rev i s i ae ,  in % to d-  
Biotin 

Dose, ng/4 ml 
Compound 

0.2 I 0,~ 03 I i,6 

(v) 
(vi) 

34,0 [ 19,0 
36,0 23,0 

9,0 5,4 
8,0 4,7 

E X P E R I M E N T A  L 

The NMR spec t ra  were  taken in CFsCOOH on a 
DA-60-1L instrument ,  using HMDS as the internal  s tan-  
dard.  

Racemic Biotin (IV). A mixture  of 0.5 g of (I) [1], 
0.486 g of HSi(C2Hs)3, and 2.27 g of CF3COOH was heated 

*This s3mthesis scheme was descr ibed  la te r  by some 
Japanese  authors [2], who, however, fail  to r e f e r  to [1]. 
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at 50 ~ fo r  120 h, a f t e r  which the mix tu re  was evapora ted  in vacuo, the res idue  was t r ea t ed  with 3 ml  of a c e -  
tone, and the p rec ip i t a te  was f i l t e red  and r e c r y s t a l l i z e d  twice f r o m  wa te r  using act ivated carbon.  We ob-  
tained 0.06 g (10%) of (IV), m p  216-218 ~ NMR s p e c t r u m  (6, ppm): 1.30 m (CH2CH2CH2); 2 . i6  m (CH2CO); 
2.63 s (CH2S); 3.06 m (H at C2); 4.35 m (H at C 3 and H at C4). The obtained (IV) fai led to dep re s s  the 
mixed mel t ing  point with an authentic spec imen ,  had the s a m e  NMR s p e c t r u m  as the spec imen,  and exhibited 
a growth-s t imula t ing  act ivi ty  toward the yeas t  Saecha romyces  c e r e v i s i a e  that was equal to 43% of the act ivi ty  
of d-biot in .  The yield of (IV) in pa ra l l e l  expe r imen t s  was 7-9%. 

Raeemic  l ' -Me thy lb io t in  {V). A mix tu re  of 0.2 g of (II) [1], 0.8 g of HSi(C2Hs)3, and 3 g of CF3COOH 
was heated at 50 ~ for  20 h, a f t e r  which the mix tu re  was evapora ted  in vacuo,  the res idue  was t r ea t ed  with 
2 ml  of acetone,  and the p rec ip i t a te  was f i l t e red  and r e c r y s t a l l i z e d  f r o m  water .  We obtained 0.06 g (30%) 
of (V), mp 214-217 ~ NNIR s p e c t r u m  (6, ppm): 1.28 m (CH2CH2CH2); 2.10 m (CH2CO); 2.57 s (CH3N); 2.62 
s (CH2S); 3.00 m (H at C2); 4.20 m (H at C 3 and H at C4). Found: C 51.24; H 6.88; S 12.36; N 11.08%. 
CllH18N203 S. Calculated: C 51.20; H 6.98; S 12.40; N 10.85%. 

C O N C L U S I O N S  

2 ,3 ,4 ,5 -Te t radehydrobio t in  and i ts  l ' - m e t h y l  de r iva t ive  undergo ionic hydrogenat ion with t r i e thy l -  
s i lane in t r i f luo roace t i c  acid to r e s p e c t i v e l y  give biotin and l ' -me thy lb io t i n .  
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