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The mechan i sm of  the acetonation of  L - s o r b o s e  has been insufficiently studied. It  is cons idered  to be 
es tabl ished that the keto group in the 2 posi t ion is affected in monoacetonat ion.  This is demons t ra ted  by the 
fact  that monoace tonesorbose  does not give the Fehl ing 's  tes t  which is c h a r a c t e r i s t i c  of  ke toses .  Then it  
was es tabl ished [1, 2] that monoacetonat ion takes p lace  on two adjacent  hydroxyls  (either 1,2 or  2,37, which 
is explained by the fo rmat ion  thereupon of the m o r e  s table  f i v e - m e m b e r e d  ring (including the acetone r e -  
sidue) r a the r  than a s i x - m e m b e r e d  one upon acetonation of hydroxyls  which a r e  not adjacent .  The re  exists  
an opinion [1-7] that the acetonation p roces s  goes mainly  at the 2 ,3-hydroxyls ,  to fo rm 2 ,3 ,O- i sopropyl -  
i d e n e - a - L - s o r b o f u r a n o s i d e  (IV), while 1 , 2 ,O- i sop ropy l i dene -a -L - so rbopy ranose  (iI) is fo rmed  in low yield 
and is incapable of  fur ther  acetonation.  

Here  it  is a s sumed  that L - s o r b o s e  (I) has the pyranos ide  s t ruc tu re ,  which is i s o m e r i z e d  into the 
furanoside s t ruc tu re  during acetonation.  Hence the mechan i sm of the acetonation reac t ion  was r ep resen ted  
in the following form [1, 2]. 
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However,  the m o s t  r ecen t  s tudies by J apanese  worke r s  [8, 9] have not co r robo ra t ed  this m e c h a n i s m  
for the acetonation reac t ion .  By gas- l iquid  chromatography  and pape r  ch romatography  they have shown 
that  during the acetonation of  II there  is formed initially a d imer ,  (II)2, which is conver ted  into (2 : 3) (4 : 6)- 
d i i sop ropy l i dene -a -L - s o rbo fu ranos e  (III) and L - s o r b o p y r a n o s e  (I). The la t te r  undergoes acetonation to 
compound II, which is conver ted  into the d imer  (II) 2, etc. Compound III is pa r t i a l ly  hydrolyzed to IV. The 
react ion takes place  according to the following scheme  [8, 9]: 
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Fig. I. Chromatogram of 1,2-isopropylidene-~-L-sorbo- 
pyranose (If). i) Compound II; 2) marker for If. 

Fig. 2. Chromatogram of 2,3-isopropylidene-~-L-sorbo- 
furanose (IV). 17 IV; 27 marker for IV. 
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Fig. 3. IR s pec t r ao face tonede r iva t i ve s  
of L-so rbose .  1) II; 2) IV; 3) III. 

The formation of  III f rom II, in the opinion of the authors,  
is possible as a resul t  of hydrolysis  of  the dimer.  In other  
work [10] there is an indication that only II and III a re  formed 
during the acetonation p rocess ,  and that IV is a hydrolysis  
product  of  III. 

However, in our  studies, a l ready after  15 rain from the 
beginning of the acetonation the following have been detected 
(in percent  of theoretical  yield) - II, 9.1; III, 18.2; and IV, 
1 5 . 2 -  which indicates that initially the p rocess  goes in the 
direct ion of  forming IV with simultaneous formation of II. 
We have also confirmed that, upon acetonation of II and IV 
as isolated in pure  form, both of  these compounds give III, in 
yields of  70 and 78.7%, respect ively.  It mus t  be assumed that 
in explaining the mechanism of the acetonation reaction one 
must  take into account the existence of  L - so rbose  in two 
forms - the furanoside (ia) and the pyranoside (I7 - and hence 
the existence of two independent react ion direct ions,  accord-  
ing to the following chemical  scheme:  
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E X P E R I M E N T A L  

1 ,2 , - I sopropy l idene -a -L-so rbopyranose  (iI) [4, 10]. A mixture of 10 g of anhydrous sorbose  and 850 
ml of dry acetone with 100 g of  anhydrous copper sulfate was kept at 50 ~ for 5 h, with vigorous shaking. The 
cooled reaction mixture was filtered, and the precipi ta te  was washed with acetone. The slightly acid fi l trate 
was basified to pH 7.5-8.0. The acetone was distilled off and the syrupy residue was t reated with dry ether, 
as a resu l t  of which it crysta l l ized,  giving c rys ta l s  of mp 142 ~ {from ethyl acetate).  The puri ty of the sub- 
stance obtained was also confirmed by elemental analyses and chromatographical ly  (Fig. 1). Found %: 
C 49.25; H 7.20. C9H1606. Calculated %: C 49.10; H 7.27. 
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TABLE 1. Resu l t s  of a Study of the Kine t i c s  of the Ace tona t ion  of 
L - S o r b o s e  (I) 

Time of sample withdrawal, from start of acetonian (in rain) 
1B 30 45 60 

~ content yield content yield content yield content yield 
~ ,(in %) (in fro) (in %) (in %) (in %) (in %) (in % (in %) 

III 2,19 18,2 5,6 46,7 7,2 60,0 7,2 60,0 
2,0 18,0 5,2 46,2 6,8 59,2 7,5 61,0 

Average 9,09 18, 1 5,4 46,45 7,0 59,6 7,35 6,05 

IV 1,55 15,2 0,28 2,8 0,28 2 8 0,62 6,1 
1,7 15,6 0,25 2,7 0,22 2,5 0,71 6,5 

Average 1,62 15,4 0,26 2,75 0,25 2,65 0,67 6,3 

II 

Average 

0,92 
0,9 
0,91 

9,1 
9,0 
9,05 

1,67 
1,8 
1,73 

16,4 
16,9 
16,6 

0,85 
0,8 
0,82 

8,4 
8,3 
8,35 

1,57 
1 .62 
1,59 
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15,5 
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Fig.  4. C h r o m a t o g r a m  of ace tone  
d e r i v a t i v e s  ob ta ined  in ace tona t ion  
of  L - s o r b o s  e. i) Reac t i on  m i x t u r e  ; 
2) m a r k  for II; 3) m a r k  for IV; 4) 
m a r k  for III. 

2 , 3 - I s o p r o p y l i d e n e - a - L - s o r b o f u r a n o s e  (IV) [3]. D iace tone -  
L - s o r b o s e  (50 g) was d i s so lved  in 800 m l  of wa te r  con ta in ing  0.4 g 
of hyd roch lo r i c  acid (d. 1.19), and the so lu t ion  was al lowed to s tand  
for  2 h a t  50 ~ Then the so lu t ion  was n e u t r a l i z e d  with a s a t u r a t e d  
p o t a s s i u m  c a r b o n a t e  so lu t ion  unt i l  the re  was no ac id  r e a c t i o n  to 
Congo pape r ,  and it  was evapora ted  u n d e r  vacuum (water  bath t e m -  
p e r a t u r e  not  o v e r  50 ~ ; the r e s i d u e  was ex t r ac t ed  with bo i l ing  ethyl 
ace ta te .  Af t e r  the l a r g e r  p a r t  of  the so lven t  had been  d i s t i l l ed  and 
the e x t r a c t  had been  cooled,  a p r e c i p i t a t e  of  IV fe l l ;  i t  c o n s i s t s  of  
c o l o r l e s s  need le s  having a nap of 92-93 ~ (from ethyl ace ta te ) .  The 
p u r i t y  of the s u b s t a n c e  ob ta ined  was also c o n f i r m e d  by e l e m e n t a l  
a n a l y s e s  and c h r o m a t o g r a p h i c a l l y  (Fig. 1). Found %: C 49.2; H 7.25. 
CgHt60 G. Ca lcu la t ed  %: C 49.1;  H 7.27. In the Ill  s p e c t r a  of c o m -  
pounds II, III, and IV (Fig. 3) a b s o r p t i o n  b a n d s  with the fol lowing 
f r equ e nc i e s  a r e  o b s e r v e d :  3580 cm -I  (valence s t r e t c h i n g  v i b r a t i o n s  
of a f ree  OH group) ; 1460 cm - t  (CH 2 group) ; 1380 cm -1 [the C (CH3) 2 
group] ;  and 1250 c m  -1 (the C - O  group) .  The a b s o r p t i o n  i n t e n s i t y  a t  
3580 cm -1 for IV and the ve ry  low one for  III c o r r e s p o n d  to the i r  
c h e m i c a l  s t r u c t u r e s .  

Identification of Acetone Derivatives Obtained in the Process of Acetonating L-Sorbose. For this 

purpose we used chromatography in a thin layer of adsorbent [ii]. On a 9 • 12 cm plate, coated with silica 

gel bonded with gypsum, was applied the solution; it was dried, and the plate was placed in a chamber with 

the solvent (acetone-hexane, 3:2). Then the plate was dried again, and the spots were developed with an 

alcoholic phosphomolybdic acid solution. The acetone derivatives showed up in the form of blue-violet spots 

on a green background. To determine quantitatively the acetone derivatives, half of the plate was not de- 
veloped, and the appropriate part of the silica gel was removed from it and the compound was eluted with 

acetone. The acetone eluates were evaporated on a water bath (at 80-90~ and the residue was dried for 

3 or 4 rain in a drying oven at 100-105 ~ To the dry residue was added 1 ml of water, 1 ml of 5% phenol 

solution, and 5 ml of concentrated sulfuric acid, and the mixture was allowed to stand for 30 rain at 20 ~ 

The color intensity was measured in a photocolorimeter, and from a calibration curve the percent content 

of the acetone derivatives was calculated [12]. 

Investigation of the Process of Acetonation of L-Sorbose. (I). To a mixture of 125 ml of dry acetone 
and i0 g of dried sorbose, cooled to -4 to -6 ~ was added 5 ml of oleum, and the mixture was stirred for an 
hour while the temperature was maintained at 12-14 ~ Periodically, after every 15 rain, samples of the re- 

action mixture were withdrawn and their solution was neutralized with sodium hydroxide to a weakly alkaline 
reaction. A 0.01-ml sample of the solution was withdrawn with a micropipette and was deposited on a plate. 
Using the method indicated above we were able to separate the acetone derivatives (Fig. 4) and then to de- 
termine the quantitative ratio in the reaction mixture in various stages of the acetonation. Results are given 
in Table i. 
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Investigation of the P r o c e s s  of  Acetonation of Individual 2 ,3 - I sopropyl idene-~-L-sorbofuranose  (IV) 
and 1 ,2 - I sopropy l idene -a -L-so rbopyranose  (II). To a mixture of 125 ml of dry acetone and 10 g of  IV, 
cooled to - 4  to - 6  ~ 5 ml of oleum was added dropwise so that the tempera ture  of the mixture did not r i se  
above 10 ~ Acetonation was ca r r i ed  out for 2 h at 12-14 ~ At the end of the aeetonation p rocess  the react ion 
mixture was rapidly cooled to - 1 5  ~ and was kept at this tempera ture  for 1 h; then an inverse  neutral ization 
with a 14% sodium hydroxide solution was ca r r i ed  out, to a weakly alkaline medium. The precipi ta ted so-  
dium sulfate c rys ta l s  were fi l tered off and the acetone and mesi tyl  oxide were distilled off. Compound III 
was isolated from the syrup obtained by t rea tment  with a 42% sodium hydroxide solution; yield 78.65%. 

The aeetonation of  II was ca r r i ed  out s imi la r ly  to give III in 70% yield. 
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