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The acylated 1 ,2-O-cyanoalkyl idene derivat ives of D-xylopyranose are  used successful ly for the s te reo-  
specific glyeosylation of a number of t r i tyl  e thers  of monosaechar ides  [1]. To study the effect of the type of 
protect ive groups on the s tereospecif ie i ty  of the glycosylation of the tr i tyl  e thers  of monosaeehar ides  by the 
1 ,2-O-cyanoethyl idene derivatives of D-xylopyranose it was neces sa ry  for us to obtain 3 , 4 - d i - O - b e n z y l - 1 , 2 -  
O-(1-cyano) ethylidene-~ -D-xyl  opyranose (1). 

We synthesized (I) by the following scheme.  The react ion of 2 ,3 ,4 - t r i -O-benzoy l -~ -D-xy lopy ranosy l  
bromide (II) [2] with NaBH 4 in MeCN in the presence  of Bu4NBr, i . e . ,  under the conditions of the general  
method for the synthesis of the 1 ,2-O-benzyl idene derivatives of neutral sugars  [3], gave 3 ,4 -d i -O-benzoy l -  
1 ,2 -O-benzy l idene-~-D-xy lopyranose  (III), which was then converted by Zemplen debenzoylation to a mixture 
of the exo- and endo-phenyl derivatives (IV) and (V) in a 1 :5 .7  ratio (based on the PMR spectral  data for the 
react ion mixture).  The pure (IV) and (V) wei~e isolated by column chromatography.  
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B 1 -- Ph, R ~ H(IV); R 1 = H, R 2 = Ph(V). 

The s t r~cture  of the 1 ,2-O-benzyl idene derivatives (IV) and (V) was confirmed by the data of the PMR 
spec t ra ,  which, besides the other s ignals ,  had singlets at 6.19 and 5.82 ppm, which belong to the endo and 
exo protons at the C 2 atom of the dioxolane ring. 

Benzylation of the (IV) - (V) mixture gave 3 ,4 -d i -O-benzy l -1 ,2 -O-benzy l idene-~  -D-xylopyranose  (VI), the 
deacetalation of which with aqueous CF3COOH solution gave 3 ,4 -d i -O-benzy l -D-xy lopyranose  (VII). 1 ,2 -Di -O-  
ace ty l -3 ,4 -d i -O-benzy l -D-xy lopyranose  (VIII) was synthesized by the acetylation of diol {VII). The t reatment  
of the d i -O-acetyl  derivative (VIII) with a CHC13 solution of HBr gave 2 -O-ace ty l -3 ,4 -d i -O-benzy l -D-xy lopy r -  
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anosyl bromide ,  which by t rea tment  with NaCN under the conditions described in [4] was converted to a mix-  
ture of the exo- and endo-cyano i somers  (I). The pure (I) i somers  were not isolated due to their  close ch roma-  
tographic mobil i t ies .  
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The s t r u c t u r e  of (I) was con f i rmed  by the e lementa l  ana lys i s  and the 101VI~ and 13C NMR spec t r a l  data .  
The PMR s p e c t r u m  had two s ingle ts  at  5 1 .82 and 1 .74  ppm (the ra t io  of  t he i r  in tegra l  in tens i t ies  was ~ 4: 1) 
and the endo and exo CCH 3 groups  at the C 2 a tom of the dioxolane r ing .  The 13C NMR s p e c t r u m  had s ignals  at 
5 24 .9 ,  27 .2 ,  99 .05,  99 .1 ,  117.1 ,  l l 7 . 9 p p m ,  which belong to the CCH~ CCH3, and CN a toms in the exo-  and 
endoeyano i s o m e r s  (I). 

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

The mel t ing  points  w e r e  d e t e r m i n e d  on a Kof ler  s tand.  The opt ical  ro ta t ions  were  m e a s u r e d  in CHC13 
solut ion on a P e r k i n - E l m e r  141 p o l a r i m e t e r  at 20 +2~ The NMR s p e c t r a  were  taken in CDC13 solut ion us ing 
TMS as the in terna l  s t andard .  The 10MR s p e c t r a  w e r e  obtained on Var ian  D A - 6 9 - I L  (60 MHz), Tes la  BS-497 
(100 MHz), and B r u k e r  WM-250 (250 MHz) i n s t r u m e n t s .  To s impl i fy  the PMR s p e c t r a  of diols  (IV) and (V) 
the i r  CDC13 solut ions w e r e  shaken with D20 in the PiVIlt s p e c t r o m e t e r  ampuls  and the s p e c t r u m  was r e c o r d e d  
a f t e r  comple te  s t ra t i f i ca t ion  of  the f o r m e d  m i x t u r e .  The 13C NMR s p e c t r u m  was obtained on a B r u k e r  WM- 
250 in s t rumen t  at a 13C opera t ing  f requency  of 62.89 MHz. The MeCN was dis t i l led 3ver  P205 and then o v e r  
Call 2. The DMF was d r ied  ~ver  KOH and then dis t i l led  o v e r  Call  2. The ana ly t ica l  g rade  NaCN (Czechos lovak-  
ia) was ground,  and dr ied  for  10 h ove r  10205 in vacuo at 100% The ep B~*4NBr was  r e c r y s t a l l i z e d  f r o m  ethyl 
ace ta te .  The TLC was run on pla tes  c o v e r e d  with s i l ica  gel L5 /40  ~m (Czechoslovakia) ,  and the subs tances  
were  detected using 25% H2SO 4 solut ion and subsequent  heat ing at ~ 150 ~ The solvent  s y s t e m s  for  the  TLC 
were :  A) 1:1 e t h e r - b e n z e n e ;  B) 1 :2  e t h e r - b e n z e n e ;  C) 93:7  c h l o r o f o r m - m e t h a n o l .  The column c h r o m a t o -  
g raphy  was run on s i l ica  gel L40/100 ~m (Czechoslovakia) ,  us ing  g rad ien t  elut ion f r o m  benzene to e the r  (D) 
and f r o m  c h l o r o f o r m  to ethanol (E). 

1 , 2 - O - ( S -  and R - B e n z y l i d e n e ) - ~ - D - x y l o p y r a n o s e  (IV) and (V). With s t i r r i n g ,  2 .92 g (5.5S mmoles )  of  
(II) [2] and 0.91 g (2.8 mmoles )  of Bu4NBr were  d i s so lved  (20 ~ ~ 1 h) in 10 ml of MeCN. To the obtained 
solution was  added 0.32 g (8.4 mmoles )  of NaBH 4 and the mix tu re  was s t i r r e d  :[or 1 h ,  cooled with tap w a t e r ,  
and then s t i r r e d  again for  16 h at 20 ~ The mix tu re  was  concen t r a t ed ,  diluted with 100 ml of CHC13, washed  
with water  (4 • 40 ml) ,  and evapora ted .  The r e s idue  was  depos i ted  on an A1203 bed (~ 3 c m ) ,  r i n sed  with 
150 ml of a 1 :2  CHC13-pe t ro l eum e the r  m i x t u r e ,  concen t r a t ed ,  and the r e s idue  was  dr ied  in vacuo.  The ob-  
ta ined dibenzoate  (III) was d i s so lved  in 10 ml of 0.1 M MeONa in abs .  MeOH, let  s tand for  16 h,  evapo ra t e d ,  
and a f t e r  co lumn c h r o m a t o g r a p h y  in s y s t e m  (E) we obtained 0 .75 g of (V) and 0.58 g of a mix tu re  of (IV) and 
(V), the r e c r y s t a l l i z a t i o n  of which f r o m  an ethyl  a c e t a t e - h e x a n e  mix tu r e  gave 100 m g  of (IV). The total  y ie ld  
of (IV) and (V) was  quant i ta t ive;  mp 138-140 ~ [(~]D + 15"6~ (C1) Rf 0.37 (C). PMR s p e c t r u m  (5 ppm):  3 .45 -  
3 . 6 5 m ( 2 H ,  H4andH5) ,  3 . 7 3 d .  d ( 1 H ,  Hs ' ,  J4,5 , = 3 . 8 ,  J5,5 '  = l l . 0 H z ) ,  3 . 8 1 t ( 1 H ,  H 3, J ~ 5 H z ) ,  4 . 0 9 t  

(1H, H 2, J ' ~ 5  Hz), 5.55 d (1H, H 1, J1 2 = 4.1 Hz), 6.19 s (1H, 10hC~, 7 .3-7 .6  m (5H, C6H5). Compound (V) is a 
c o l o r l e s s  syrup ,  [(~]D + 20.0~ (C3), 1}f 0.28 (C). PMR s p e c t r u m  (~, ppm) : 3.49 m (1H, H%, 3.67 d.d (1H, H 5, 
J4,~ = 5.1, J5,5' = 11.8 Hz), 3.82 d.d (1H, H 5', J4,5' = 2.7, J5,5' = 11.8 Hz), 3.87t (H 3, J -" 4 Hz), 3.99 t (IH, H 2, 
J :~4 Hz), 5.39 d (1H, H l, J1,2 = 3.4 Hz), 5.82s (1H, P h C ~ ,  7 .3-7 .6  m (5H, C~Hs). Found fo r  (IV): C 60.17; 
H 5.96~; fo r  (V): C 60.44; H 5.88%, C12H1405. Calcula ted:  C 60.50; H 5.92%. 

3 , 4 - D i - O - b e n z y l - D - x y l o p y r a n o s e  (VII). With s t i r r i n g ,  to a solut ion of 0 .69 g (2 .9  mmoles )  of  a mix tu re  
of (IV) and (V) in 5 ml of DMF at 0 ~ was  added 430 m g  (9 mmoles )  of a 50% suspens ion  of Nail in oi l ,  the m i x -  
t u re  was  s t i r r e d  for  20 rain,  1.1 ml (9 mmoles )  of  10hCH2C1 was added,  the mix tu re  was s t i r r e d  for  2 h,  diluted 
with 0.5 ml  of MeOH, and the m i x t u r e  was c o n c e n t r a t e d ,  diluted with 75 mt of  CHC13, and washed with wa te r  
(3 • 25 ml) .  The organic  l aye r  was s e p a r a t e d ,  c o n c e n t r a t e d ,  and dibenzyl  e ther  (VI) was i so la ted  f r o m  the 
r e s idue  by co lumn c h r o m a t o g r a p h y .  The obtained (VI) was  d i s so lved  in 18 ml of CHC13, 2 ml of 90% CF3COOH 
was added,  and the mix tu re  was let s tand for  1 h.  At the end of r eac t ion  (checked by TLC) the m i x t u r e  was  
evapora t ed ,  coevapora t ed  with toluene (2 • 25 ml) ,  and the r e s idue  was  r e c r y s t a l l i z e d  f r o m  a CHC13-hexane  
mix tu r e  to give 1.01 g (84% yield) of diol (VII), mp 135-139 ~ [~]D --14-0~ (C 0.5), Rf 0.15 (A). 10MR s p e c t r u m  
(5, ppm) : 3 . 4 5 - 4 . 1 8  m (7H, H 2, H 3 , H 4, H 5' ; 2OH), 4 . 5 3 - 4 . 7 8  m (4H, 2C_H210h), 4 .82 d (0 .3H,  HfiS, J1,2 = 4 .2  
Hz),  4 .95  d (0 .7H,  H~l, J1,2 = 1 .9  Hz),  7 . 2 7 - 7 . 3 5  m (10H, 2C6H5). Found:  C 68.85;  H 6.76%. C19H2205. Cal -  
cu la ted:  C 69.07;  H 6.71%. 

1 , 2 - D i - O - a c e t y l - 3 , 4 - d i - O - b e n z y l - D - x y l o p y r a n o s e  (VIII). A solut ion of 0 .90 g (2.7 mmoles )  of diol (VII) 
in a mix tu re  of 2 ml  of  pyr id ine  and 1 ml of Ac20 was  let s tand :[or 16 h,  0 .5  ml of MeOH was added,  and the 
mix tu re  was let s tand for  10 rain. The r eac t ion  mix tu r e  was  diluted with 50 ml of CHC13, washed with wa te r  
(2 x 25 ml) ,  the o rgan ic  l a y e r  was sepa ra ted ,  concen t ra ted ,  and subjec ted  to co lumn c h r o m a t o g r a p h y  ( sys t em D) and the 
r e s idue  gave 1.04 g {93%) of d iace ta te  (VIII) as  a c o l o r l e s s  s y r u p ,  [~ ]D + 60.1 ~ (C 2), 1Rf 0.53 (B). PMR s p e c -  
t r u m  (5, ppm):  3 . 5 3 - 3 . 9 8  m (4H, H 3, H a, Hs') ,  4 . 4 6 - 5 . 0 4  m (5H, 142, 2C_H210h), 5 .54 d (0.25 H, H~ l, J~,2 = 
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7.5 Hz), 6.17 d (0.75H, H(~ I, J i ,2= 3.8 Hz), 7.15-7.37 m (10H, 2C6H5). Found: C 66.36; H 6.30%. C23B2607. 
Calculated: C 66.65; H 6.32%. 

3,4-Di-O-benzyl- 1,2-O-(l-cyano)ethylidene- (~ -D-xylopyranose (1). To a solution of 1.4 g (3.4 mmoles) 

of diaeetate (VIII) in 5 ml of CHCI 3 was added i0 mlof a 1 M HBr solution in CHCI3, which was obtained by the 
slow addition at 0 ~ of 0.4 ml (10 mmoles) of MeOH to a solution of 0.75 ml (10 mmoles) of AcBr in 9 ml of 
CHCI 3. After 20 rain (checked by TLC, Rf of formed 2-O-acetyl-3,4-di-O-benzyl-D-xylopyranosyl bromide = 
0.71 (B)) the reaction mixture was diluted with ~ 70 m! of CHCI 3, washed with ice water (3 • 25 ml), the or- 

ganic layer was separated, evaporated, and the residue was dried in vacuo. The obtained substance was dis- 
solved in 5 ml of MeCN, 0.55 g (1.7 mmoles) of Bu4NBr was added, the mixture was stirred :[or 1 h, 0.83 g 
(17 mmoles) of NaCN was added, and the mixture was stirred for 16 h. The reaction mixture was concen- 
trated, diluted with 200 ml of a 1:2 CHCls-hexane mixture, and washed with water (8 x 50 ml). The organic 
layer was separated, concentrated, dissolved in 3 ml of CHCI 3, deposited on an AI203 bed (~ 5 • 2 era), and 
rinsed with I00 ml of a 1:2 CHCl3-hexane mixture. The eluate was concentrated and column chromatography 
(system D) of the residue gave 0.92 g (71%) of acetal (I) as a colorless syrup, [(~]D + 25.2 ~ (C I), Rf 0.76 (B). 
PM_R spectrum (5, ppm): 1.75 s (0.6H, CCH3 of endo-cyano isomer), 1.82 s (2, 4H, CCH3 of exo-cyano iso- 
mer), 3.44-4.27 m (4H, H 3, H 4, H 5, Hs'), 4.30-4.76 m (5H, H 2, 2CH2Ph), 5.47d (0.2H, H I of endo-cyano iso- 

mer, JI,2 = 4.2 Hz), 5.61 d (0.8H, H i of exo-cyano isomer, Ji,2 = 4.8 Hz), 7.14-7.42 m (10H, 2C6H5). Found: 
C 68.80; H 6.38; N3.41%. Cz2H23NO 5. Calculated: C 69.27; H 6.08; N3.69%. 

C O N C L U S I O N S  

The synthesis of 3 ,4 -d i -O-benzy l -  1 ,2-O-(1-cyano)  ethylidene- ~ -D-xylopyranose  was descr ibed,  using 
1 ,2 -O-benzy l idene -~ -D-xy lopyranose  as the key intermediate .  

1. 

2. 
3. 

4. 

LITERATURE CITED 
/ 

L. V. Bakinovskii, N. E. Nifant'ev, V. I. Betaneli, M.I. Struehkova, and N. K. Koehetkov, Bioorgan. 
Khim., 9, 74 (1983). 

H. G. Fletcher, Jr, and C. S. Hudson, J. Am. Chem. Soe., 69, 921 (1947). 
V. I. Betaneli, M. V. Ovchinnikov, L. V. Backinowsky (Bakinovskii), and N. K. Kochetkov, Carbohydr. 
Res., 107, 285 (1932). 

V. I. Betaneli, M. V. Ovchinnikov, L. V. Bakinovskii, and N. K. Kochetkov, Izv. Akad. Nauk SSSR, 
Ser. Khim., 2751 (1979). 

13C NMR OF (AROYLOXYMETHYL)TRIFLUOROSILANES 

A. I. Albanov, M. G. Voronkov, 
L. I. Gubauova, M. F. Latin, 
1~. 1~. Liepin'sh, and V. A. Pestunovich 

UDC 543. 422.25:547.1 '128 

Based on the x - r a y  s t ruc ture  analysis ,  IR spec t roscopy,  d ie lec t romet ry  [1-3], and l SF and 29Si NMR [4] 
data, in the c rys ta l s  and solutions of (aroyloxymethyl) tr i f luorosi lanes XC~H4COOCH2SiF 3 (I) the silicon atom is 
pentaeoordinated due to in t ramolecular  coordination with the oxygen atom of the C---- O group. The degree of 
Si ~ O interaction increases  with increase  in the = and ~ e lec t ron-donor  capacity of the X substituent. 

For  a more  detailed study of the spectral  charac te r i s t i c s  of the (I) compounds we studied their  13C NMR 
spec t ra ,  which were compared with the spectra  of the i sos t ruc tura l  te t raeoordinated silicon der ivat ives ,  the 
(aroyloxymethyl) tr iethoxysilanes XC6H4COOCH2Si(OC2Hs) 3 (LI), (X = 4-CH30 and 4 - N Q ) ,  in whiehthe in t ramolec-  
ular  coordination bond is absent.  

No difficulties are  encountered in assigning the 13C NMR lines of the a romat ic  fragments  of the (I) and (II) 
molecules  (Table 1). It was done taking into account the rule of the additive effect of substituents on the 13C 
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