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P rev ious ly  it  was shown that the Ugi reac t ion  can be used to synthesize the amides  of 2 -amino-2 -  
desoxyaldonic acids [1]. The s t ruc tu re  and some of the p rope r t i e s  of the condensation products  of 2,3,4,5-  
d i -O- i sopropy l idenea l -D-arab inose  (I) with cyclohexyl  isocyanide in the p resence  of AcONH 4 were  studied 
in the p re sen t  paper .  
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Two products  (II) and (Ill) were  obtained as a reac t ion  resu l t ,  which were  isolated in the pure  state  by 
chromatography.  The s t ruc tu re  of amides (II) and (III) was conf i rmed by the e lementa l  analys is ,  IR, and 
NMR spec t ra l  data.  

A study of the reac t ion  products  and the reac t ion  mix ture  by NMR spec t roscopy  tes t i f ies  to the high 
s t e reospec i f i c i ty  of the Ugi reac t ion  for the isopropylidene der iva t ives  of a l -a rab inose .  One signal at 5 1.9 
ppm cor responds  to the ace tamide  protons of products  (II) and (III) in the NMR spec t rum,  which tes t i f ies  to 
the format ion of one epirner  at  C 2 [2]. Based on the Levene  empi r ica l  rule  [3], as applied to (IV), product  
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(II) can be ass igned  the D-conf igura t ion  a t  C 2, while the molecule  as a whole can be ass igned  the gluco-  
configurat ion.  A m o r e  r i go rous  proof  of the s t ruc tu re  of amide (H) is based  on i ts  convers ion  to ~he p r e -  
v ious ly  desc r ibed  [4,5]D-glucosaminic acid (VIII) and D-g lueosamine  (VII) (in r e s p e c t i v e  yie lds  of 69 and 
37%). 

Besides the factors that determine the stereochemistry of the tminonitrile synthesis in carbohydrates, 
the stereospecificity of the reaction can also be caused by the reaction of the immonium ion, which is formed 
in the first step of the reaction, with the oxygen at C 4 (1)o Apparently, the partial hydrolysis of the iso- 
propylidene protection at C4-C 5 is a consequence of this. It was shown separately that (1) is not affected 
by NIItOAc under the experimental conditions. 

Analogous results were obtained with 2,3,4,5-di-O-isopropylidene-L-arabinose. 

E X P E R I M E N T A L  M E T H O D  

The IR s p e c t r a  we re  taken on a UR-10 ins t rumen t  as KBr  pe l le t s ,  the NMR s p e c t r a  were  taken on a 
T e s l a  BS487B ins t rumen t  at  20~ using HMDS as the in ternal  s tandard ,  while the optical  act ivi ty  was m e a -  
su red  on a ffena p o l a r i m e t e r .  

Cyclohexylamide of 2 -Ace t amido -2 -desoxy -D-g lucon i c  Acid (IV). A solution of 0.2 g of amide  (II) 
in 5 ml  of 50% aqueous AcOH was kept at 20 ~ for 16 h, and then evapora ted  in vacuo to d ryness .  Based  on 
the pape r  chrornatography (PC) data the res idue  contains two components  with Rf 0.88 ~II) and 0.77 (IV). 
The  components  we re  s epa ra t ed  by chromatograph ing  on a ce l lu lose  column, and then r e c r y s t a l l i z e d  f rom 
methanol .  We isola ted  1.135 g (87%) of amide  (liD, mp  238-240 ~ [~]~ + 60 ~ (C 1.9, ETCH). I n f r a r ed  
spec t rum (v ,  cm-1):  1645, 1560 (NHCO), 3280 (OH). NMR spec t rum (5, ppm,  in CD3OD): 7.0 (amide p r o -  
tons) ,  3.62-4.62 (protons a t  C2-C~),  1.63 (cycloh6xyl pro tons) ,  2.25 (protons of methyl  groups) ,  1.9 (ace -  
tamido protons) .  We also obtained 0.03 g (2.3%7 of product  (IV), mp 195-196 ~ [cl]~ + 33 ~ (C 0.5, EtCH 
-H20 , i : 17. 

A solution of 0.16 g of (III) in 5 ml of 0.01 N HCI solution was kept at i00 ~ for 1 h. The hydrolyzate 

was evaporated in vaeuo, and the residue was recrystallized from methanol; the yield of (IV) was 0o14 g 
(83%7, mp 195-196 ~ [(~]~ + 33 (C 0.5 EtOH-H20, 1 :i). Infrared spectrum (v, cm-i): 1640, 1556 (CONH), 
3280 (NH), 3400 (OH). Found: C 52.8; H 7.89; N 8.82%. CI4H2GN20 G. Calculated: C 52.8; H 8.1; N 8.8%. 

D-Glucosaminic Acid Hydroehloride (V). A suspension of 0.6 g of amide (II) in 5 ml of 4 N HC1 solu- 
tion was heated at 100 ~ for 45 mill. The solution was decolorized with active carbon, filtered, and evapo- 
rated in vacuo at 50 ~ The residue [yield 0.29 g (86%)], which represented a mixture of products with Rf 
0.06 (V) and 0,15 (VI), was dissolved in 7 ml of water-saturated n-butanol and chromatographed on a 
column containing 30 g of ce l lu lose .  We obtained 0.2 g (69%) of acid  (V). I n f r a r e d  s p e c t r u m  (v,  cm- t ) :  
1745, 2940 (CO}, 3130, 1500, 1630 (NH3+), 3400 (OH). Compound (V) was t r ea t ed  twice with 5 ml  of a 9 : 1  
MeOH-ChHhN m i x t u r e ,  and the p rec ip i t a t e  was f i l te red,  washed with methanol ,  and r e c r y s t a l l i z e d  f rom 
ethanol.  We obtained 0.17 g of (VIII), mp 250 ~ (decompn.) ,  [o~]~ 0 (C 1.8, H20), [c~]~ - 1 6 . 5  - -  - 1 2  ~ (C 1.16, 
2.5% HC1 solution); cf.  [4]. Found: N 7.2%. C6HI~OGN. Calculated:  N 7.2%. 

The f rac t ions  containing (V) and (VI) we re  combined and evapora ted .  We obtained 0.05 g of a m ix tu r e .  
All of the f requencies  given above for  (V) and an intense band at  1785 cm -i (7-1actone)  a r e  p r e sen t  in the 
IR spec t rum.  

D-Glucosamine  Hydroehlor ide .  D-Glucosamine  hydrochlor ide  was  obtained as  desc r ibed  in [5] f rom 
0.32 g of a mix tu re  of (V) and (VI), r i ch  in (V); yield 37%, [c~]~ + 97 ~ +70.5 ~ (C 1.2; H20); cf. [6], 

N-Ace ty l -D -g l ugos am i ne .  N - A e e t y l - D - g l u c o s a m i n e  was obtained as de sc r ibed  in [7], mp 186-188 ~ 
[~]~ (final) + 40 ~ (C 0.96, H20); ef. [8]. 

L -Glucosamin i c  Acid.  L -Glueosamin ie  acid was  obtained as  desc r ibed  above for  D-g lucosamin ie  
ac id  in 70% yield.  I t s  IR s pec t rum  r e s e m b l e s  that  of  D-g tucosamin ic  acid,  mp  250 ~ (decompn.) ,  [~]~ 
+ 14 ~ (c  1 .5 ,  2.5% HCi); cf. [9]. 

L - G l u c o s a m i n e  Hydrochlorid_e. L -Glucosamine  hydrocb.loride was  obtained as de sc r ibed  above in 
32% yield,  [~]~ (final) - 7 1 . 8  ~ (C 1.86; H20); cf. [10]. 

C O N C L U S I O N S  

I t  was  shown that  the Ugi r eac t ion  can  be applied to the synthes is  of D-  and L - g l u c o s a m i n e .  
found that  the r e a c t i on  has  a high s t e r e o c h e m i e a l  d i rec t iv i ty .  

I t  was  
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