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S Y N T H E S I S  OF N - H E T E R O A R O M A T I C  

OF I N D A N E - 1 , 3 - D I O N E  

I .  K .  R a i s k u m a ,  G .  G .  P u k i t i s ,  
a n d  O . Y a .  N e i l a n d  

ON I U M  B E T A I N E S  

UDC 547.665 

Betaines  a r e  f o rm ed  in good yie lds  in the reac t ion  of N - h e t e r o a r o m a t i c  compounds with 
2 -d icyanomethy lene indane- l ,3 -d ione  oxide and its 4- and 5-halo de r iva t ives  in dioxane. 
The cor responding  oxides we re  obtained by oxidation of 2 -d icyanomethy lene indane- l ,3 -d ione  
and its 4-  and 5-subs t i tu ted  de r iva t ives  with hydrogen peroxide  in dioxane. Data f r o m  the 
IR s p e c t r a  of the compounds a r e  p resen ted .  

Onium beta ines  in the indane- l ,3 -d ione  s e r i e s  were  d i scovered  recent ly .  They have also recent ly  been 
the subject  of intensive study in view of the i r  pecu l ia r  e lec t rophys ica l  and photoelec t r ic  p r o p e r t i e s  [1] and 
the i r  abili ty to f o r m  c h a r g e - t r a n s f e r  complexes  (CTC) [2]. 

Severa l  methods fo r  the synthes is  of N - h e t e r o a r o m a t i c  onium beta ines  of indane- l ,3 -d ione  a r e  known. 
2 - N - P y r i d i n i a i n d a n e - l , 3 - d i o n e  betaine was f i r s t  obtained in 1951 [3] by a method that  s e e m s  of lit t le in te res t  
fo r  p r e p a r a t i v e  purposes .  Another method consis t ing in the reac t ion  of indane- l ,3 -d ione  with pyr idine and b r o -  
mine was p roposed  in1952 [4]. The reac t ion  r equ i r e s  a la rge  excess  of the N - h e t e r o a r o m a t i c  base ,  and it is 
t he re fo re  of little p r o m i s e  fo r  the p repa ra t ion  of indane- l ,3 -d ione  onium beta ines  f r o m  other  he t e roa roma t i c  
compounds that  a r e  l ess  a cce s s ib l e  thanpyr id ine .  In 1965 one of us [5] showed that  c leavage of an i ndane - l , 3 -  
dione 2-phenyl iodonium betaine in the p r e s ence  of an N - h e t e r o a r o m a t i c  base  is sui table for  the p repa ra t ion  of 
indane- l ,3 -d ione  onium beta ines .  Somewhat l a t e r  one of us [6] showed that  indane- l ,3 -d ione  onium be t a ines  
can be obtained by reac t ion  of phthalic anhydride with he te ron ia - subs t i tu ted  acet ic  acids in the p r e s e n c e  of 
acet ic  anhydride and t r i e thy lamine .  

The methods indicated above a re  not un iversa l ,  and it t he r e fo re  became  n e c e s s a r y  to develop a gene ra l  
method fo r  the p r epa ra t i on  of N - h e t e r o a r o m a t i c  indane- l ,3 -d ione  onium beta ines .  It o ccu r r ed  to us to use 

TABLE 1. 2 -Dicyanomethy lene indane- l ,3 -d iones  (I) and C o r r e -  
sponding Oxides (H) 

Corn- nap, ~ ] 
pound x Y (dec.) 

Ia H [ Lit, .7.8 
Ib 1 H 250~. 
le ] CI 248Y 

IIb CI 208 a 
l l c  CHt 212 e 
lid Br 207 e 

Found, % 

c H 

59,5 L-,I 
59,2 1,1 
50,4 1,0 
64,5 1,8 

Cl 13,5 -- 
C1 14,0 
Br 26,0 

Empirical 
fdrmula 

N 

1,4 C12113CIN20~ 
1,5 C,2H3CIN~O~ 
0,0 CI2H3BrN202 
2,5 CI2H4N20~ 
0.6 C,2I-I3CIN~O~ 
0,9 Cl2I I3CIN~O3 
9,2 Ct~I-I3BrN~O3 

Calculated, q0 

C II N 

1,2 | 1,6 
1,2 11,6 
1,1 9,8 
1,7 12,5 
- - 10,8 

10,8 
92 

59,4 
59,4 
502 
64,3 

C113,7 
C113,7 
Br 26,4 

Yield, 
qo 

70 
70 
65 
92 
88 
88 
85 

a F r o m  d i oxane -e t hano l  (1 : 1). b F r o m  dioxane. CFrom ch loro-  
benzene,  d F r o m  d i o x a n e - b e n z e n e  (1:2) .  e F r o m  d ioxane -  
ch lo ro fo rm (1_ : 2). 
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2-d ieyanomethy lene indane- l ,3 -d ione  (In) [7, 8] for  the p repa ra t ion  of the indicated compounds by oxidizing it 
~to the corresponding oxide I I a ,  which, like te t racyanoethylene  oxide [9], may give onium betaine III on reac t ion  
with an N-he t e roa r0ma t i c  base.  

We Carr ied  out t h e  oxidation of I in dioxane with hydrogen peroxide  and obtained II (data on I and II a r e  
p re sen ted  in Table 1). 

It was found that  the reac t ion  of II with N -he t e roa roma t i c  bases  takes  place very  readi ly  in dioxane to 
give indane- l ,3 -d ione  onium beta ines  0II) [10] in excel lent  y ie lds  (see Table 2). 

X 0 X 0 
- I I  I t  
u  /CN H202 u  /CN 

0 0 
I II 

X O 

o_cr N 
II + :B -- ~ C ~ "  --CN 

If 
0 

Ill 

Compounds III a r e  intensely yellow, a r e  orange,  o r  a re  red substances;  this is a s soc ia ted  with in t r amo-  
lecu la r  charge  t r a n s f e r  f r o m  the anionic p a r t  of the molecule  to the onium substi tuent,  during which the abso rp -  
tion is shifted ba thochromica l ly  as the e l e c t r o n - a c c e p t o r  p r o p e r t i e s  of the onium subst i tuent  inc rease  [11]. 
Groups of bands that  a r e  cha r ac t e r i s t i c  for  the anionic fo rm of f l-diketones [12] a re  obse rved  in the IR sp ec t r a  
of beta ines  ]II (Table 2}. The ass ignment  of the bands to the v ibra t ions  of definite C----O and C--'C:='C bonds is 
difficult  because  of the complex f o r m  of the v ibra t ions  due to equalizat ion of the bond o rde r s  in the anionic 
sys t em.  Pyrazo l ium der iva t ive  IIIk for  which normal  wave numbers  of the v ibra t ions  of the C = O  and C-----C 
bonds a r e  obse rved  in the IR s pec t r a  (Table 27 const i tutes  an exception to this general iza t ion.  Enol s t ruc tu re  
IV is t he re fo re  more  likely fo r  the pyrazo l ium der iva t ive :  

O 

OH 

W 

As pointed out in [131, our r e s e a r c h  was concur ren t  with the r e s e a r c h  of the Junek group, which was able 
to obtain oxide II (X = Y = H7 in 60% yie ld  by oxidation of I (X = Y = H7 and 2 -N-pyr id in i a indane - l , 3 -d ione  
beta ine  (III, X = Y = H, and B = pyridine7 by reac t ion  of oxide II with pyr idine in t e t rahydrofuran .  We obtained 
be ta ines  11I in cons iderably  higher  yields  and demons t ra t ed  the extensive applicabil i ty of the reac t ion  in our  
r e s e a r c h  [101.* 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with an IKS-14-A spec- 
trometer. 

5-Chloro-2-dicyanomethyleneindane-l,3-dione (Ib). A suspension of 1.44 g (0.008 mole) of 5-chloroin- 
dane-l,3-dione and 1.28 g (0.01 mole) of tetracyanoethylene in i0 ml of ethanol was stirred at room tempera- 
ture for 30 rain, as a result of which light-yellow plates of Ib precipitated. Compounds Ic,d were similarly ob- 
tained (Table 17. 

2-Dicyanomethyleneindane-l,3-dione Oxide (Ha). A 4.16-g (0.02 mole7 sample of la was dissolved in 200 
ml of dioxane, and a solution of 3.7 ml of H202 (37%7 in 5 ml of dioxane was added dropwise. The resulting 
solution graduallybecame colorless, after which it was diluted with a threefold volume of water and worked up 
togive colorless crystalline oxide Ha. Compounds IIb-d were similarly obtained (Table i). 

2-N-Pyridlniaindane-l,3-dione Betaine (]IIa). A mixture of 5 g (0.22 mole) of oxide IIa, 1.6 ml (0.2 mole) 
of pyridine, and 40 ml of dioxane was heated on a water bath for 5 rain, after which it was cooled, as a result of 
which yellow acicular crystals of betaine IIIa precipitated. Betaines II~-q were similarly obtained (Table 2). 

* The authors Sincerely thank Yu. T. Rotberg for providing us with the 4- and 5-haloindanediones. 
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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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