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THE wn GROUP FOR PROTECTION IN CARBOHYDRATE CHEMISTRY, 

PART 13 .l THE N-ALLYLBENZYLAMINO GROUP FOR PROTECTION 

I N  THE AMINO-SUGAR SERIES. 
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National I n s t i t u t e  f o r  Medical Research, 

M i l l  H i l l ,  London NU7 lAA, U.K. 
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2 Derivatives of 2-benza~do-2-deoxy-~gfucose  can be converted - 
i n  good y i e l d ,  i n t o  the 2-~-allylbenzylamino de r iva t ives  

2-E-allylbenzamido der iva t ives .  

a protec ted  amino function which can be r e a d i l y  converted2 i n t o  

the  benzylamino and acylamino func t ions  and w e  now show o the r  uses 

f o r  t h i s  p ro tec t ing  group i n  the chemistry of t he  amino-sugars. 

Hydrolysis of t he  benzylidene group from the  benzylidene 

de r iva t ives  L2 and 2 gave the  d i o l s  2 and 2 and i somer isa t ion  of 

t h e  a l l y 1  groups i n  these  compounds with potassium t-butoxide i n  

dime thy1 sulphoxide gave the E-(prop-l-enyl) b e n z y l h n o  de r iva t ives  

- 4 and 

amino de r iva t ives  5 {m.p. 116-118O, {a1~-2Oo(c1,CHCl3)1 and 2 {m.p. 

103-105O, {a), -3 (cl,CHC13)}. 

- 13 wi th  benzyl bromide and sodium hydride i n  5,E-dimethylformamide 

the  

The E-allylbenzylamino group i s  

2 

which hydrolysed spontaneously2 i n  a i r  t o  g ive  the benzyl- 

26 o Benzylation of the  d i o l s  3 and 
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332 GIGG AND CONANT 

at 20' gave t h e  f u l l y  benzylated de r iva t ives  5 and 2 without 

problems of qua te rn i sa t ion  of the  amino function. I somer isa t ion  

of the  a l l y l  groups i n  5 and 16, as above, gave the prop-1-enyl 

d e r i v a t i v e s  2 and from which the  2-(prop-1-enyl) groups 

hydrolysed spontaneously i n  the a i r  t o  give the  benzylamino 

de r iva t ives  S {m.p. 72-74', {a), -6 (cl,CHC13)) and {m.p. 

66-68', {a)i5+130 (cl.CHC13) I .  

and which were benzylated,  as above, t o  give and 16. 
Acidic hydro lys is  of the t r i t y l  groups f r o m 1 0  and 16 gave the 

a lcohols  11 and 17 and i somer isa t ion  of t he  a l l y l  groups i n  these ,  

as above, and subsequent spontaneous hydro lys is  of the E-(prop-l- 

enyl )  groups gave the  benzylamino de r iva t ives  2 1m.p. 113-115O, 
(a1F-13' ( e l ,  CHC13)) and 22 {m.p. 127-129', {a)D 26 -2 o (cl,CHC13)). 

28 o 

T r i t y l a t i o n  of the  d i o l s  2 and 2 gave the  t r i t y l  e the r s  9 

- 
Thus the  5-allylbenzylamino group is  a s u i t a b l e  form of 

p ro tec t ion  f o r  the amino func t ion  t o  a l l a u  vigorous 2-a lkyla t ion  

condi t ions  t o  be  used. 

of the acylamino de r iva t ives  must be c a r r i e d  out  under s e l e c t i v e  

conditions3 t o  prevent E- o r  0- a l k y l a t i o n  of the  amido-group. 

The E-benzylacetamido group which is r e a d i l y  a v a i l a b l e  from t h e  

benzylamino d e r i v a t i v e s  i s  also' a s u i t a b l y  pro tec ted  form of the  

acetamido group f o r  e a l k y l a t i o n  under t h e  above vigorous 

condi t ions .  

2-Alkylation of amino-sugars i n  the  form 

The hydrogenolysis of 4,6-?benzylidene groups of carbo- 

hydra tes  wi th  l i t h ium aluminium hydride-aluminium chlor ide  has been 

success fu l ly  developed4 f o r  the  syn thes i s  of t he  corresponding 

monobenzylated d i o l s  bu t  we a r e  aware of only one example where 

t h i s  r eac t ion  has been appl ied  t o  amino-sugars. 

Ben zy 1 i dene de r iva t ives  of 2 - (b enzy 1 oxy carbony 1) amino-2-de o x y - 5  

glucose and ga lac tose  were h y d r ~ g e n o l y s e d ~  under these  condi t ions  

t o  g ive  the  monobenzylated d i o l s  i n  moderate y i e l d s .  There was no 

i n d i c a t i o n  of a t t a c k  on t he  (benzyloxycarbonyl) amino group although 

l i t h i u m  aluminium hydride i s  known6 t o  convert  t h i s  func t ion  . into 

the  methylamino group. 

4,6-? 
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TEE N-ALLYLBENZYLAMIFW GROUP 333 

Compounds 1 and 2 a re  s t a b l e  t o  l i t h ium aluminium hydride a t  
0 7 20 as used i n  t h e i r  p repa ra t ions2  but  s ince  a previous r epor t  

had ind ica ted  t h a t  2-dialkylaminotetrahydropyrans were ring-opened 

by l i t h ium aluminium hydride,  compound 2 w a s  t r e a t e d  wi th  l i t h ium 

aluminium hydride i n  tetrahydrofuran under r e f l u x  f o r  2h. bu t  no 

r eac t ion  w a s  observed. The reac t ion  of t he  benzylidene 

de r iva t ives  

ch lor ide  w a s  therefore  inves t iga ted .  

20' t o  give two major products i n  approximately equal proportions.  

The l e s s  po lar  products were s h m  t o  be t h e  4%benzyl de r iva t ives  

- 11 and 17 s ince  on isolnerisation of the  a l l y 1  groups, as above, 

and subsequent spontaneous hydro lys is  of t he  x-(prop-l-enyl) 

groups, the  c r y s t a l l i n e  benzylamino de r iva t ives  12 and 22, indent i -  

cal wi th  the  mater ia l s  prepared as described above, were obtained. 

The more polar  products gave 2-isopropylidene de r iva t ives  i n  

a c i d i f i e d  acetone ind ica t ing  t h a t  they were probably the  acyc l i c  

de r iva t ives  23 and 3. 
w a s  confirmed by t h e  experiments reported below. 

and 2 with l i t h ium aluminium hydride-aluminium 

With an excess of t he  reagent t he re  was a rap id  r eac t ion  a t  

The acyc l ic  s t r u c t u r e  of compound 23 

After  leaving the r eac t ion  mixture of 2 f o r  4h. most of t he  

4-0-benzyl der iva t ive  11 was consumed and the major product w a s  

the acyc l i c  der iva t ive  2 toge ther  with a more polar  product 

which was shown to  be the  corresponding benzylamino de r iva t ive  6, 
produced by E-deallylation of 3 by the  reagents.  

Ring-opening reac t ions  during hydrogenolysis with l i t h ium 

aluminium hydride-aluminium chlor ide  a re  unusual i n  the  carbo- 

hydrate s e r i e s  and have only recent ly  been reported' t o  occur wi th  

3,5<-benzylidene de r iva t ives  of methyl 2-xylofuranoeides t o  g ive  

S ~ b e n z y l - l ~ - m e t h y l - x y l i t o l  der iva t ives ,  although t h e  hydrogeno- 

l y s i s  of 2-alkoxytetrahydrofurans and pyrans under these  conditions 

r e su l t ed  i n  r i n g  cleavage. 

- 

9 

We have recent ly  reported" a ring-opening r eac t ion  of 4,6<- 

benzylidene der iva t ives  of ?protected glycosides of 2-benzamido- 

2-deoxy-~-glucose under the  ac t ion  of t r ime thy l s i ly l  chloride- - 
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GIGG AND CONANT 334 

PhCH 

X 

zb H;CH=Ct-$ 

R3 
3 (1 3)  R'= d= H ; R = X 

::k CHCH-Me 

R3 

(18)R1=d=H:R3 Y 
(19)d=RiH; kNHCH2Ph 
(20) d= d C 5Ph: R!=Y 
(2 1 ) R'= RL C H2Ph ;RiNHC H2Ph 
(2 2) R'= H : R k  HZPh: d N H C H2Ph 

(2 7) R l  NHCqPh : RZ H 
(28) R'=N(C PhIAc: RgCH2Ph 
(29) d= X ; 9 C H2P h 
OO)R'= NHCrPh :&CH.fh 

X = N(CHzPh)CH$H=CH2 
Y = N(CH2Ph)CH=CH-Me 
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THE N-ALLYLBENZYLAHZNO GROUP 335 

sodium hydride and subsequent l i t h ium aluminium hydride reduction 

which gave 4,6~-benzylidene-2-benzyl~n0-2-de~-~-gLucitol 

der iva t ives  i n  high y ie ld .  

benzyl 3-0-benzyl-2-benzamido-2-deoxy-5,6~-isopropylidene-8-~- 

glucofuranoside under these  condi t ions  which gave t h e  isopropyl- 

idene de r iva t ive  z w h i c h  is  r e l a t e d  t o  the  presumed product 2 
obtained above. 

A s i m i l a r  r eac t ion  was observed“ wi th  

Compounds 23 and 2 w e r e  shown t o  be r e l a t e d  as follovs: 

- N-Acetylation of 27 and subsequent 2-benzylation gave 3. 
Acetonation of 2 gave 2 and removal of the  E-ally1 group gave 

- 30 which on ace ty l a t ion  a l s o  gave 

Compound 30 was a l s o  converted i n t o  2-amino-2-deoxy-Il-glucitol 

hydrochloride’’ by c a t a l y t i c  hydrogenolysis and subsequent a c i d i c  

hydro lys is .  Deacetonation of compound 2, obtained by both rou te s ,  

and ace ty l a t ion  gave samples of 25 {syrup, {a};+1l0 (c2,CHC13)} 

which were i d e n t i c a l  by TLC, I R  and NMR. 

t h i s  paper and by t h e  route  descr ibed  previously” should be 

usefu l  in te rmedia tes  f o r  s y n t h e t i c  s t u d i e s  on t he  sphingosine 

bases and ceramides by methods descr ibed  previous ly .  

{syrup, {a}:+lOo (c2,CHCl3)}. 

These acyc l i c  de r iva t ives  prepared by the  rou te  described i n  

12  
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