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ORGANIC SYNTHESES WITHOUT SOLVENT : PREPARATION
OF ALKOXYPHTHALIMIDES AND OF ALKOXYLAMINES

HFRVE GALONS, JEAN FIET, CLAUDE COMBET-FARNOUX,
MARCEL MIOCQUE

TA 496 du CNRS, Faculté de Pharmacie, Rue J.B.
Clément, F~-92296 Chitenay-Malabry, Prance.

GEORGES BRAM
UA 478 du CNRS, Bitiment 410, Université Paris
Sud, F-91405 Orsay, France.

Abstract Alkoxyphthalimides are prepared by alky-
lation of N-hydroxyphthalimide under solid-liquid
rhase transfer catalysis without solvent. When con-
version of alkoxyphthalimides into alkoxylamines

is nearly complete, neat hydrazine hydrate dis

added at room temperature.

Alkoxylamines 3 are useful intermediates for the pre-

naration of numerous compounds of biological interest 1

and of heterocycles 2-3

. The synthesis of alkoxylamines
by alkylation of N-hydroxycarbamates and acid deprotec-
tion has been proposed 4 but most of the time 3 is
obtained by alkylation of N-~hydroxyphthalimide 1 follo=-
wed by acid or basic hydrolysis of the resulting N-al-
koxyphthalimides 2 5.

The anionic activation of N-hydroxyphthalimide gene-

5-6

rally requires trialkylamines 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 then,

large excesses of alkyl halides are necessary7. N-alko-
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xyphthalimides 2 have also been obtained by the conden-
sation of 1 and an alcohol in the presence of diethyl
azidocarboxylate and triphenylphosphine 8. 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 3 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 9 or Michael reactions 10
results obtained by alkylation of N-hydroxyphthalimide
under solid-liquid PTC conditions are listed in Table I.

Solid potassium carbonate or potassium tert-butoxide

. The most significant

were used as bases. So0lid potassium hydroxide was also
tested but led to the competitive formation of alkyl-
anthranilates. We have verified that no reaction occcu-
red in the absence of Aliquat 336 (mostly trioctylme-
thylammonium chloride).

0 0
R-Br
————-—9
OH Base NOR
Aliquat 336
0
1 2
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TABLE I Alkylation of N-hydroxyphthalimides.

2 R Reaction Yield
Conditions (%)
a CHZCCH 20°C, 2h 93
b CHZCOOCZH 20°C, 2h 77
c CHZCHCHCOOCH3 20°C, 2h 86
-]
a (CH2)30000H3 60°C, 3h 71
e n-C4H9 60°C, 3h 86
f n-CgH, o 60°C, 3h 65
g n-C1BH37 60°C, 3h 73

523

In order to avoid any eventual side reaction in the

preparation of functionnalized oximes "

wing mild deprotection process was

alkoxyphthalimides 2 were reacted in the presence of
any solvent with a slight excess (5 %) of hydrazine

tried:

the follo-
the

hydrate. The results are gathered in Table II.

2

@0
NHZNHSOH‘
—_—
15 min r.t.

R-0-NH

2 +

-
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TABLE II Conversion of alkoxyphthalimides

into alkoxylamines

3 Yield 3 Yield

(%) (%)
a 95 e 86
b 91 f 81
c 89 g 94
a 93

Compared to previously known preparations, the pro-
posed synthesis of compounds 2 and 3 offers the follo-
wing advantages :

- The use of dipolar aprotic solvent is avoided in
the alkylation step ;

- The introduction of long chain alkyl groups can
be realized with alkylbromides whereas alkyl iodides
where previously necessary 12 H

- The conversion of 2 into 3 is realized under mild
conditions and the yield remains good with long chain

alkyl substituted alkoxylamines ;

- The whole procedure is rapid and easy to carry out.

EXPERIMENTAL

Melting points were not corrected. The 1H-N.M.R. spec~
tra were recorded on a Varian EM 390 spectrometer. All

products gave satisfactory microanalyses.
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Alkoxyphthalimides 2a-g ; General Procedure :

A mixture of N-hydroxyphthalimide (1.63 g, 10 mmol),
base (see Table I ; 10 mmol) and Aliquat 336 (0.12 g,
0.3 mmol) is vigorously shaken for 15 min at room tem-
perature. The alkylating agent (10 mmol) is added and
shaking is restarted at the requisite temperature for
2 h. The mixture is eventually cooled to room tempera-
ture, water (10 ml) is added, the solid is filtered
and washed with water until washingsare no longer red
coloured. The solid is dried under wvacuum, unreacted
long chain alkyl halides (n-CaH17Br and n—C18H37Br)
are eliminated by trituration of the solid residue in
n-hexane. After drying alkoxyphthalimides 2 are recrys-
tallized in ethyl acetate. Physical data of alkoxy-
phthalimides 2a-g are gathered in Table III.

Alkoxylamines 3a-g ; General Procedure :

A mixture of Alkoxyphthalimides 2a-g (20 mmol) and hy-
drazine monohydrate (1 ml, 20.5 mmol) is stirred at
room temperature for 15 min. Diethyl ether (50 ml) is
added and shaking is restarted for 15 min. The solid
which separates is filtered and washed with ether

(3 x 30 ml). Anhydrous hydrogen chloride is bubbled
into the combined ether solutions. The alkoxylamine
hydrochlorides are filtered, washed with ether and
recrystallized in isopropanol. Physical data of alko-

xylamines 3a~g are gathered in Table IV.
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TABLE III Physical data of alkoxyphthalimides 2a-g.

"H-N.M.R. (CDC1 5 unless otherwise
stated, ™S) (  ppm)

2 Melting point
(°c)
a  147-150,
Litt.'3 : 150
b 96-98,
Litt. ER 97
c 156=157
a4 83
e 30,
6
Litt. : 29
£ 56-58
g 84-87

2,62 (t, 1H, J=2Hz, CH) ; 4.86
(a, 2H, J=2Hz, CH,) ; 7.78 (s,
4AH arom.).

1.28 (t, 3H, J=THz, 033) 3 4.25
(q, 2B, J=THz, CH,CH ) 3 4.88 (s,
(28, CH,ON) ; 7.85 (s, 4H arom.).

?3.74 (s, 38, CEg) ; 4.97 (axa,
J=5Hz, J=1Hz) ; 6.28 (axt, 1H,
J=16Hz, J=1Hz, -c"CHz) 5 6.96
(axt, 14, J=16Hz, J=5Hz,
_C<:COOCH3) + 7.93 (s, 4H arom.).

2.18 (q, 2H, J=THz, cnzcnzcnz) ;
2.47 (t, 2H, J=THz, CHZE:E) ;
3.68 (s, 3H, cni) ; 4.18 (t, 2H,
CHZON) ; 7.88 (s, 4H arom.).

0.98 (t, 3H, J=THz, CH ) 3 1.3=
1.9 {(m, 44, CH,- (032)2 ~CH )
4.15 (¢, 28, J =THz, CH ON)

0.92 (%, 38, J=THz, CH3> $ 1.2-1.9
(m, 12H, CH, -(CH )6-CH ) 5 4.18
(t, 2H, CH 0N5 ; T.84 (s, 4H arom)

0.94 (t, 3H, J=THz, CHB) 3 1.2-1.9
(m, 32H, CHZ-(CHE)I6-CH3) ; 4.15
(t, 24, cnzon) s 7.88 (8, 44 arom)

2)301vent DMS0-d .
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TABLE IV TFPhysiecal data of alkoxylamines 3a-g.

3 Melﬁi?g goint "H-N.M.R. (DMS0-D;) (S ppu)
°C
a 163-166, 2.58 (+, 1H, J=2Hz, CH) ; 4.82
vivt. '+ 162 (a, 28, J=2Hz, CH,) ; 6.5 (s, 3H,
).
NH, )
b 224-227, 1.25 (t, 3H, J=THz, CH3) 3 4.18
Litt. ? : 230 (q, 2H, J=7Hz, CHZCHB) i 4.83 (s,
2H, CH,C=0) ; 7.12 (s, 3H, NHB).
e 194-196 5.78 (s, 3H, CHy) ; 4.95 (a, 28,
J=3.5Hz2, CH2) ; €.22 (4, 1H, J=
120z, =c<CH2) 5 6.97 (axt, 1H, J=
2 ~COO0CH
12Hz, J=3.5Hz, =Cy 3) 3 7.65
(s, 38, NH,). N
d  158-160 2.08 (p, 2H, J=THz, CH,CH,CH,) ;
2.47 (t, 2H, J=THz, CH2E:6) ;
3.68 (s, 3H, CH3O) s 4.18 (t, 2H,
J=THz, CHZON) ; 6.6 (s, 3H, NHs).
e 153-155, 0.95 (t, 3H, J=THz, CH;) ; 1.28-
Litt. ° ¢ 155 1.38 (m, 4H, (CH,),) 5 4.07 (&,
2H, J=THz, CHZON) ; 7.28 (s, 3H,
NH3).
f  148-150 0.97 (t, 3H, J=THz, CHB) 3 1.2=
Litt. 2 : 152 1.9 (m, 12H, CH2-(CH2)6-CH3) :
4.12 (%, 2H, CH,ON) 5 7.15 (s, 3H,
NHB).
g  142-144 0.92 (t, 3H, J=THz, CH,) ; 1.2-1.9

(m, 32H, CH2-(0H2)16-CH3) 3 4.14
(t, 28, CH20N5 ; 6.6 (s, 3H, Nﬁj).
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