
LITERATURE CITED 

1. Structures and Tautomeric Transformations of fl-Dicarbonyl Compounds [in Russian], Zinatne, Riga 
(1977), p. 361. 

2. G.G. Pukitis, I. K. Raiskuma, and O. Ya. Neiland, Summaries of Papers Presented at the Third All- 
Union Conference on Charge-Transfer  Complexes and Ion-Radical Salts [in Russian], Zinatne, Riga 
(1976), p. 79. 

3. D . P .  Vitkovskii and M. M. Shemyakin, Zh. Obshch. Khim., 21, 547 (1951). 
4. W.H. Stafford, J. Chem. Soc., 581 (1962). 
5. O. Ya. Neiland, M. A. Sile, and B. Ya. Karele, Izv. Akad. Nauk Latv. SSSR, Ser. Khim., No. 2, 217 (1965). 
6. O. Ya. Neiland and A. P. Pavars,USSRAuthor 's  Certificate No. 228,669; Byul. Izobr., No. 32 (1968). 
7. S. Chatterjee, J. Chem. Soc., B, No. 11, 1170 (1967). 
8. H. Junek and H. Sterk, Tetrahedron Lett., 24, 4309 (1968). 
9. Y. Kobayashi, T. Kutsuma, and R. Morinaga, Chem. Pharm. Bull. (Tokyo), 19, 2106 (1971). 

10. O. Ya. Neiland and I. K. Raiskuma, USSR Author's Certificate No. 537,067; Byul. Izobr., No. 44, 72 
(1976). 

ii. V.E. Kampar and O. Ya. Neiland, Izv. Akad. Nauk Latv. SSR, Set. Khim., No. 6, 727 (1975). 
12. Structures and Tautomeric Transformations of ~-Dicarbonyl Compounds [in Russian], Zinatne, Riga 

(1977), p. 142. 
13. H. Junek, D. Hermetter, and H. Fischer-Colbrie, Angew. Chem., 86, 380 (1974). 

C N U C L E O S I D E S  

II.* PREPARATION OF 2-fl-D-RIBOFURANOSYLBENZOTHIAZOLE, 

5-fi-D- RIB OF URANOSY LTE TRAZ OLE, AND 

5-fl- GLYC OSYL- 1,3,4- OXADIAZ OLE DERIVATIVES 

I. Farkas, I. F. Szabo, 
R. Bognar, and L. Sziladi 

UDC 547.963.32 

The conversion of 5-fl-D-ribofuranosyl cyanides to the corresponding 2-fl-ribofuranosylben- 
zothiazoles (under the influence of 2-aminothiophenol) and to 5-fl-glycosyltetrazoles (by re -  
action with sodium azide and ammonium chloride) is described. It is shown that acylation of 
the latter s t ructures  with acetic anhydride or benzoyl chloride is a convenient method for the 
synthesis of 5-fl-glycosyl- 1,3,4-oxadiazoles. 

We have previously reported [1] the possibility of conversion of acylated fi-D-ribo-, fl-D-xylo-, and fl-D- 
galactopyranosyl cyanides to the corresponding 2-fl-glycosylbenzothiazoles by the action of 2-aminothiophenol 
and to 5-p-glycosyltetrazoles by means of a mixture of sodium azide and ammonium chloride. In the present 
paper we report  the use of these reactions for 5-fl-D-ribofuranosyl cyanides (I) and the conversion of 5-fl-gly- 
cosyltetrazoles to 5-fi-glycosyl-l ,3,4-oxadiazoles.  

Up until now C-glucosyloxadiazoles have been described in the l i terature only in a few cases. Thus 
several  "inverse" 2-phenyl-C-glycosyl-l ,3,4-oxadiazoles have been synthesized from aldehydodialdose deriva- 
tives by a different method, and 2-amino-5-(fl-DL-ribofuranosyl)-l ,3,4-oxadiazole has been synthesized by 
oxidation of 3,4-O-isopropylene-2,5-anhydro-DL-allose semicarbazone with lead tetraacetate [3]. Several 
3-fi-D-ribofuranosyl-l ,2,4-oxadiazole derivatives [4] and acyclic compounds with structures similar  to those 

* See [1] for communication I. 
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of C - g l y c o s y l - l , 3 , 4 - o x a d i a z o l e s  obtained by cycl izat ion of the cor responding  acylhydrazones  [5-7] o r  by means  
of acid de r iva t ives  f r o m  5-po lyace toxya lky l te t razo les  [8] a r e  known. 

Our expe r imen t s  showed that  2 ,3 ,5 - t r i -O-benzoy l - f l  - D - r i b o f u r a n o s y l  cyanide (D [9] can be cycl ized in the 
s ame  way as  acyla ted  f l -glycosyl  cyanides to give c rys ta l l ine  2- f l -D-r ibofuranosy lbenzoth iazo le  (Lrb) and 
5- (2 ,3 ,5- t r i -  O-benzoy l -D- r ibofu ranosy l ) t e t r azo le  (III) in good yie lds :*  

�9 " 

~ N ' N  NaNJN"'Cl ~ C N  2".amino- ~ ~ ' s ~  DMF t h i o p h e n o l  

Ro oR RO OR Ro oR 

I1| | IIa,b 

I, II a, III R=COCsHs; I I  b R = II 

C-Subst i tuted t e t r a z o l e s  can be conver ted  to 5-subs t i tu ted  1 ,3 ,4-oxadiazole  de r iva t ives  by v igorous  acyla-  
t ion by the Huisgen method [10]. The reac t ion  is based on cycl izat ion of the unstable N-acy ln i t r i l imine  f o r m e d  
during the t h e r m a l  decomposi t ion  of the cor responding  2 - N - a c y l t e t r a z o l i u m  der iva t ive .  

This method was a lso  recent ly  used successfu l ly  for  the synthes is  of 5 - (po lyhydroxya lky l ) - l ,3 ,4 -oxad ia -  

zo les  [8]. 

[ 

R/'C~N/N-,.COR , --N 2 +~ RIC~N.N 

In conformity  with this,  by heating HI and the prev ious ly  obtained 5 - f l -g lycosy l t e t razo les  (IV-VI) [1] with acet ic  
anhydride and benzoyl  chlor ide we were  able to conver t  them to the cor responding  2 -me thy l -5 - f l -g lycosy l "  
(VIIa-IXa, XIa) and 2 -pheny l -5 - f l - g iycosy l - l , 3 , 4 -oxad i azo l e s  (Xa, XIIa). Except  for  IIIa, the t r ansacy la t ed  
compounds undergo deacylat ion under the influence of sodium methoxide to give VIib-XIIb:  

l t N - - N  f~l II Ac20 o ~ - - ~  NaOCH3 ; 13 IIN-NII 
R/C~N/N Q~ R~C-~o,G"..R, R,,/C~o,.C ~.R, 

CsHsCOCI 

III-VI " VII a-Xll  a VII b "XII b 

VII-IX. XI R '= CH3; X. XII R' = C~Hs; III, VIIa R = tri-O- 
benzoyl-D-ribofuranosyl; IV, VIIIa R = tri-O-benzoyl-D- 
ribopyranosyl; V, IXa, Xa R = tri-O-acetyl-D-xylopyranosyl; 
VI. XIa, XIIa R = tetra-O-acetyl-D-galactowranosyl; VIIb 
R = D- ribofuranosyl; Vmb R=D-ribopyranosyl IXb, Xb R= 
D-xytopyranosyl; X~o, XI]b R=D-galactopyranosyl. 

The ske le ta l  v ibra t ion  of the benzothiazole r ing (1517 cm -1) and the cha r ac t e r i s t i c  absorption of 1,2-di-  
subst i tuted benzene de r iva t ives  (760 cm -l)  [11, 12] a r e  obse rved  in the IR s p e c t r u m  of Ill). Signals of a ro ma t i c  
pro tons  appea r  in the PMR spec t rum.  A s y s t e m  of NH bands (2700-3200 cm -1 with a max imum at ~3000 cm -1) 
and ske le ta l  v ibra t ions  of t e t razo le  (970 and 1550 cm -I)  [13, 14] a re  obse rved  in the IR s p e c t r u m  of III; the p ro -  
ton of the NH group (7.8-8.0 ppm) and protons  of benzene groups  (6.8-7.7 ppm) can be identified f rom the PMR 
spec t rum.  The s t r u c t u r e s  of I I I -VI  a r e  also conf i rmed  by the i r  convers ion  to 1 ,3 ,4-oxadiazoles .  

Skeletal  v ibra t ions  of the he te ro r ing  (~ 970 cm -1) and s t re tching v ibra t ions  of the C----N bond [15] appear  
in the IR s p e c t r a  of 1 ,3 ,4-oxadiazole  der iva t ives ;  r ing methyl  (~1390 cm -1) and phenyl (670, 740, 1450 cm -1) 
subst i tuents  can be identified onthe  bas i s  of the spec t r a .  In fo rmat ion  regard ing  the fl configurat ion of the py-  
ranos ides  is also der ived  f r o m  the PMR spec t ra .  There  is no doubt regard ing  the configurat ions of iIb, HI, 
VII, and VIib, s ince the t r an s fo rm a t i ons  of I do not involve the glycoside bond, and the anomer i c  configurat ions 
of the s ta r t ing  compound and the reac t ion  products  a r e  always identical.  The py ranose  de r iva t ives  also dis-  
p layed identical  c h a r a c t e r  of the anomer i c  configuration.  

Thus our  expe r imen t s  provide  evidence that  2 - f i -g lycosy l t e t r azo les  can be successfu l ly  used fo r  the syn- 
thes i s  of 5 - f l -g lycosy l - l , 3 ,4 -oxad iazo le  de r iva t ives .  

* After  p resen ta t ion  of our  pape r  fo r  publication, we became  aware  of the pape r  by L ikar  and Yapel  [Ann. New 
York Acad. Sci., 284, 182 (1977)] on the ant ivi ra l  effect  of YII. The synthes is  of this compound was prev ious ly  

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

The IR spec t ra  of KBr pel lets  of the compounds were  r eco rded  with a P e r k i n - E l m e r  283 spec t romete r .  
The PMR spec t ra  of solutions of the compounds in CDC13, CsDsN (IIb and IXb), and D20 (XIb) were  r eco rded  
with a JEOL Minimar  MH-100 spec t rome te r  with te t ramethyls i lane  as the internal  standard.  The melt ing 
points were  de termined  in capi l lar ies  and were  not cor rec ted .  

2-f l -D-Ribofuranosylbenzothiazole  (IIa). A 2-g  (0.004 mole) sample of I [9] was refluxed in a s t r eam of 
ni t rogen with 0.8 ml (0.008 mole) of 2-aminothiophenol in 20 ml of ethanol on a water  bath for  4 h, a f te r  which 
the solution was cooled and evaporated to dryness .  The res idual  uncrystal l izable  syrup was dissolved in 20 
ml of methanol,  and the solution was made alkaline with sodium methoxide. After 16 h, the solution was neu- 
t r a l i zed  with Dowex AG 50W-X12 (H +) ion-exchange res in  and evaporated to dryness .  The residue was r e -  
c rys ta l l i zed  f rom 30 ml of ethanol. 

5 - (2 ,3 ,5-Tr i -O-benzoyl - f l -D-r ibofuranosy l ) te t razo le  (HI). A mixture  of 1 g (2.12 mmole) of I, 0.32 g 
(4.9 mmole) of sodium azide, 0.18 g (3.6 mmole) of NH4C1 , and 5 ml of d imethylformamide was heated at 100~ 
for  2.5 h, a f te r  which it was evaporated to dryness ,  and the res idue was t r i tu ra ted  with wate r  and acidified 
with hydrochlor ic  acid (to pH 3). The acidic solution was ex t rac ted  with chloroform,  the ch loroform ex t rac t  
was evaporated to dryness ,  and the res idue was r ec rys t a l l i z ed  f rom aqueous ethanol. 

2 -Methyl -5- (per -O-acy l - /~-g lycosy l ) - l ,3 ,4 -oxadiazo les  (VIIa-IXa, XIa). A 0.002-mole sample of III-VI 
was ref luxed in 2 ml (0.02 mole) of acetic anhydride for  1 h, a f te r  which the mixture  was cooled, and the acet ic  
anhydride was decomposed with water .  The syrupy res idue was r ec rys t a l l i z ed  f rom ethanol. 

2 -Pheny l -5 - (pe r -O-acy l -B-g lycosy l ) - l , 3 ,4 -oxad iazo le s  (Xa, XIIa). A 0.001-mole sample of V or  VI was 
ref luxed with 0.8 ml (0.007 mole) of benzoyl chloride in 4 ml of pyridine for  1 h, af ter  which the mixture  was 
cooled and s t i r r e d  with ice wa te r .  The resul t ing syrup was t r i tu ra ted  with water ,  and the  resul t ing crude solid 
was r ec rys t a l l i z ed  f rom aqueous ethanol. 

Compounds VIIa-XIIa were  deacylated by means of sodium methoxide by the method used for  IIa. 
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