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ORGANIC SYNTHESES VITHOUT SOLVENT : PREPARATION 
OF ALKOXYPHTHALXMIDGS AND OF ALKOXYLAMINES 

HRRVE CALONS, JEAN FIET, CLAUDE COMBET-FARNOUX, 
MAfiCEL MIOCQUFl 
rJA 496 du CNRS, Facultk de Pharmacie, Rue J.B. 
ClBment, F-92296 Chdtenay-Malabry, France. 

GEORGES BRAN 
U.4 478 du CNRS, Bdtiment 410, Universitk Paris 
Sud, F-91405 Orsay, France. 

Abstract Alkoxyphthalimides are prepared by alky- 
lation of N-hydroxyphthal imide under solid-liquid 
phase transfer catalysis without solvent. When con- 
version o f  alkoxyphthalimides into alkoxylamines 
is nearly complete, nea t  hydraz ine  h y d r a t e  i s  
added at room temperature. 

?>lkoxylamines 2 are useful intermediates f o r  t h e  pre-  
1 ?-ration of numerous compounds of biological interest 

and of heterocycles 2-3. The synthesis of alkoxylamines 
by alkylation of N-hydroxycarbamates and acid deprotec- 
tion has been proposed 
obtained by alkylation of N-hydroxyphthalimide 1 follo- 
wed by acid or basic hydrolysis of the resulting N-al- 

but most of  t h e  t i m e  3 is 

koxyphthalimides 2 5 . 

rally requires trialkylaminee 5-6 in dipolar aprotic 
solvents. Liquid-liquid phase transfer catalysis (PTC) 
has also been proposed but the method seems to be limi- 
ted to reactive alkylating agents, and, even t h e n ,  

The anionic activation of N-hydroxyphthalimide gene- 

7 

l a r g e  excesses  o f  a l k y l  h a l i d e s  a r e  necessa ry ' .  N-alko- 

52 1 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

2:
45

 1
9 

Fe
br

ua
ry

 2
01

3 



522 H. GALONS et a l .  

xyphthalimides 2 have also been obtained by the conden- 
sation of 1 and an alcohol in the presence of diethyl 
azidocarboxylate and triphenylphosphine '. In most 
cases the deprotection step is achieved by refluxing 
compounds 2 in an ethanolic solution of hydrazine hy- 
drate. 

A simple preparation of compounds 2 and 2 is repor- 
ted herein : Alkoxyphthalimides 2 were formed by solid 
liquid PTC without added organic solvent. This method 
has been previously used to achieve alkylations by 

SN2 o r  Michael reactions lo.  The most significant 
results obtained by alkylation of N-hydroxyphthalimide 
under solid-liquid P T C  conditions are listed in Table I. 

Solid potassium carbonate or potassium tert-butoxide 
were used as bases. Solid potassium hydroxide was also  

tested but l e d  to the competitive formation of alkyl- 
anthranilates. We have verified that no reaction occu- 
red in the absence of Aliquat 336 (mostly trioctylme- 
thylammonium chloride). 

0 

Ali quat 336 
0 

1 - a - 
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ALKOXYPHTHAL I M I D  ES AND ALKOXY LAMIMES 523 

TABLF: I Alkylation of N-hydroxyphthalimides. 

- 2 R Reaction Yield 
Conditions (%I 

a CH2CCH 2OoC, 2h 93 

b CH2COOC H 2OoC, 2h 77 
2 5  

2OoC, 2h 86 c CH2CHCHCOOCH 

d (CH,)3COOCH3 6OoC, 3h 71 
e n-C H 6OoC, 3h 86 

f n-C H 6OoC, 3h 65  

g n-C H 60°C, 3h 73 

3 

4 9  

8 17 

18 37 

In order to avoid any eventual side reaction in the 
preparation of functionnaliaed oximes " , the f o l l o -  
wing mild deprotection process was t r i ed :  the 

alkoxyphthalimides 2 were reacted in the presence of 
any solvent with a slight excess (5 %) of hydrazine 
hydrate. The results are gathered in Table 11. 
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524 H. GALONS e t  a l .  

TABLE I1 Conversion of a lkoxyphthal imides 

i n t o  alkoxylamines 

2 Yield 
(%) 

a 95 e 06 

b 91 

C 89 

a 93 

f 81 

g 94 

Compared t o  p rev ious ly  known p r e p a r a t i o n s ,  t h e  m o -  

posed s y n t h e s i s  of compounds 2 and 2 offers the  follo- 
wing advantages : 

- The use  of d i p o l a r  a p r o t i c  so lven t  i s  avoided i n  

the  a l k y l a t i o n  s t e p  : 
- The i n t r o d u c t i o n  of l ong  cha in  a l k y l  groups can 

be r e a l i z e d  with alkylbromides whereas a l k y l  i o d i d e s  
1 2  where p rev ious ly  necessary  : 

- The conversion o f  2 i n t o  3 i s  r e a l i z e d  under m i l d  

cond i t ions  and the  y i e l d  remains good with l o n g  cha in  

a l k y l  s u b s t i t u t e d  alkoxylamines ; 

- The whole procedure is r a p i d  and easy  t o  c a r r y  out .  

EXPERIMENTAL 

Melt ing p o i n t s  were n o t  co r rec t ed .  The 'H-N.M.R. spec- 

tra were recorded on a Varian EM 390 spectrometer .  All 
products  gave s a t i s f a c t o r y  microanalyses .  
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525 ALKOXYPHTHALIMIDES AND ALKOXYLMIINES 

Alkoxyphthalimides 2a-g ; General Procedure : 

A mixture  of N-hydroxyphthalimide (1.63 g, 10 mmol), 

base ( see  Table I ; 10 mmol) and Al iqua t  336 (0.72 g, 

0.3 mmol) i s  v igorous ly  shaken f o r  15 rnin a t  room t e m -  
pe ra tu re .  The a l k y l a t i n g  agent  (10 mmol) i s  added and 

shaking  i s  r e s t a r t e d  a t  the  r e q u i s i t e  temperature  for 
2 h. The mixture  i s  even tua l ly  cooled t o  room tempera- 

Lure, water  (10 ml) is  added, the  s o l i d  i s  f i l t e r e d  

and washed wi th  water u n t i l  washingsare no longe r  r ed  

coloured.  The s o l i d  is d r i e d  under vacuum, unreacted 

long  cha in  a l k y l  h a l i d e s  (n-C H Br and n-C H Br) 
are e l imina ted  by t r i t u r a t i o n  of t he  s o l i d  r e s i d u e  i n  

n-hexane. A f t e r  d ry ing  alkoxyphthal imides are recrgs- 

t a l l i z e d  i n  e t h y l  acetate. Phys ica l  d a t a  of alkoxy- 
phtha l imides  2a-a a r e  ga the red  i n  Table  111. 

8 17 18 37 

Alkoxylamines a ; Geneyal Procedure : 

A mixture  of Alkoxyphthalimides 2a-g (20 mmol) and hy- 

d raz ine  monohydrate ( 1  m l ,  20.5 mmol) i s  s t i r r e d  a t  
room temperature  f o r  15 min. Die thyl  e t h e r  (50 ml) i s  

added and shaking  i s  r e s t a r t e d  f o r  15 min. The s o l i d  

which s e p a r a t e s  i s  f i l t e r e d  and washed wi th  e t h e r  

( 3  x 30 ml). Anhydrous hydrogen c h l o r i d e  i s  bubbled 

i n t o  the  combined e t h e r  so lu t ions .  The alkoxylamine 

hydrochlor ides  are f i l t e r e d ,  washed wi th  e t h e r  and 

r e c r y s t a l l i z e d  i n  i sopropanol .  Phys ica l  data of  a lko-  

xylamines 3a-g a r e  ga thered  i n  Table I V .  
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526 H. GALONS et a l .  

TABLE 111 Phys ica l  data of a lkoxyphthal imides a. 
~~ 

2 Melt ing po in t  ’H-N.M.R. (CDC1 u n l e s s  o therwise  3 - 
(“C) s t a t e d ,  TMS) ( Jppm) 

147-150, 
L i t t , ”  : 150 

156-7 57 

e 

f 

30, 
L i t t ,  : 29 

56-58 

84-87 

2.62 (t, lH, J=2Hz, CH) ; 4.86 
(a, 2H, J=2Hz, CH2) ; 7.78 ( 8 ,  

4H arom.). 

1.28 ( t ,  3H, J=THz, CH ) ; 4.25 
(9, 2H, J=’/HZ, CH CH ) 

3 
; 4.88 ( 8 ,  2 3  

(2H, CH20N) ; 7.83 ( s ,  4H arom.). 

“’3.74 ( 6 ,  3 H ,  CH3) i 4.97 (dxd, 
J=5Hz, J=IHz) ; 6.28 ( d x t ,  IH, 
J=16Hz, J=lHz, =C<72) ; 6.96 
(dxt, lH, ~=16Hz, J=5Hz, 
=C<ToCH3) ; 7.93 ( 8 ,  4H arorn.). 

2.18 (9, ZH, J=7Hz, CH22CH2) ; 
2.47 ( t ,  2H, J=7H&, CH2C=O) ; 
3.68 ( 8 ,  3H, CH3) ; 4.18 ( t ,  2H, 
CH20N) ; 7.88 (5 ,  4H arom.). 

0.98 ( t ,  3H, J=7Hie, CHJ) ; 1.3- 
1.9 (m, 4H, cH2-(CH2),-cH3) ; 
4.15 ( t ,  2H, J=’/Hz, CH20N). 

0.92 ( t ,  3H, J=7Hz, CH,) 

- 
; 1.2-1.9 

# 

( m ,  12Hp CH2-(CH2)6-CH3) ; 4.18 
( t ,  2H, C H 2 0 N m 8 4  ( 8 ,  4H arom) 
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ALKOXYPHTHALIPlIDES AND ALKOXYLAMINES 

TABLE IV Physical data of alkoxylamines *. 
527 

163-166, 

~ i t t . ' 4  : T G Z  

i 94-: 96 

158-168 

148-150 

L i t t . 1 2  : 152 

142-144 

2.58 (t, I H ,  J=2Hz, CH) ; 4.82 

(d, 2H, J=2Hz, CH2) ; 6.5 ( s ,  3H, 
m3) 
1.25  (t, 3 H ,  J=7Hz, CH3) ; 4 . l a  

(9, 2H, J-lyHz, CH CH ) ; 4.83 ( s ,  

2H, CH2C=O) ; 7.12 ( s ,  3H, N H 3 ) .  

3.78 ( 6 ,  3H9 CH3: ; 4.95 (a, 2 H s  
J=J.5Kz, CH2) ; 6.22 (d, lH, J= 
?2Hz, = C < y 2 )  ; 6.97 ( d x t ,  lH, J= - /COOCH i2Hz, J=3.58~, =C\zI 

2 3  

3)  ; 7.65 

( 6 ,  3 H ,  m3). 
2.08 ( p ,  2 H ,  J=7Hz, CH2%CH2) ; 

2.47 ( t ,  2H, J = ~ H z ,  CH2C=O) ; 

3.68 ( s ,  3 H ,  CH30) ; 4.18 (t, 2 H ,  

J=7Hz, CH20N) ; 6 . 6  (8, j H ,  NH3). 

S.95 ( t ,  3 H ,  J = 7 H Z ,  CHJ) ; 1.28- 

1.38 (m, 4H,  ( C H 2 ) 2 )  ; 4-07 (t, 
2H, J=~Hz, CH20N) ; 7.28 ( 6 ,  3H, 
m3) 
0.97 (t, 3H,  J=7Hz, CH3) ; 1.2- 

1.9 (m, 12H, CH2-(CH2)6-CH3) ; 

4.12 ( t ,  2H, C H 2 0 m . 1 5  (6, 3 H ,  
m3) 
0.92 (t, 3H, J = ~ H z ,  CH,) ; 1.2-1.9 D
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