A Facile Rout to the Synthesis of Imines via Thioderivatives of Phthalimides
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Abstract:

A number of mono and dithio aromatic phthalimides (3
and 4) were synthesized by condensation of phthalimides
(2) with diphosphorous pentasulphide (P,Ss) in dry
dioxane. Reaction of (3 and 4) with ethyl amine afforded
imines (5 and 6) in good vyield. The structure of all
compounds were identified by physical, chemical and
spectroscopic data.

Introduction:

Various approaches to the synthesis of N-substituted
phthalimides were reported in the literature, some of
which were products of hydrolysis of imines[1],
condensation of phthalic anhydride with amines[2],
oxidation of phthalimidines[3] as well as oxidation of
imides[4]. Different studies showed that phthalimides
have biological activity, and used as plant growth
regulator and as herbicide[5-7].

To our knowledge, it seems that little has been published
on the synthesis of mono and dithio N-substituted
phthalimides utilizing diphosphorous pentasulphide
(P2Ss). According to Gremlyn[8], thio succinimide was
prepared by the reaction of succinimide with P,Ss. Also
P,Ss; was used in the preparation of pyridine mono
thioxocarboximide[1].

Although imines can be prepared by different methods[9-
13], we herin report a new method to the synthesis of
mono and diimines via the thiophthalimides derivatives.

Experimental:

Uncorrected melting points were determined using
Galkenkamp melting point apparatus. 1.R. spectra were
recorded by using PyUnicam SP 1100 spectrophotometer
as KBr disc. U.V. visible spectra were performed on
double beam Shimadzu UV-160 (U.V. visible)
spectrophotometer. Reactions progress were monitored
by the T.L.C. technique using silica gel coated plate type
linear-K  (20x20 mm)Whatman Company . Column
chromatography was carried out on silica (BDH 60-120
mesh), and petroleum ether as eluant.

Synthesis of N-substituted phthalimides (2):

General procedure[2]:

An appropriate aromatic amine (0.1 mole) was added to a
solution of phthalic anhydride (14 g, 0.1 mol) in (60 ml)
acetic acid with stirring, the reaction mixture was heated
under reflux for 1 hr. water (20 ml) was added to initiate
crystallization from acetic acid-water to give the
corresponding phthalimides. Physical and spectral data of
which are shown in Table (1).

Table (I): Physical and
phthalimides (2a-f)

spectroscopic data of

IR. (cm™) KBr U.V.

Co;np R I\/Ifglrerﬁﬂllzr nzé) Y(i)/eold — disc (ED’(OH)
 |c=o|c=c|

a CHs | CuHNO, | 222 | 87 | 3010 | 1708 | 1608 | 29278
b | o-CICsH, | CuHiCINO, | 12| 90 | 3000 |1710] 1600 | 25,274
¢ | mCICeH, | CuHCINO; | 1% | 89 | 3000 | 1700 |1600 | 25),2%0
d | St | Cuttcino,| 55 | 90 | 3020 [1710 1605 | 29020
e | 0CHiCaHy | CisHuNO, | 1°5° | 85 | 3010 | 1690 1600 | %0294
| CHN | CuHN:0, | 20| 81 | 3000 | 1725 | 1610 | 92258

Reaction of phthalimides (2a-f) with phosphorous
pentasulphide:
General procedure:
An appropriate N-substituted phthalimides (2) (0.1mole)
in dry dioxane (50 ml) was stirred and diphosphorous
pentasulphide (0.05 mole, 11.1g) was added at once. The
reaction mixture was heated under reflux with stirring for
1 hr. The mixture was filtered while hot and allowed to
cool to room temperature. Evaporation of the solvent to
dryness, followed by column chromatography (silica gel)
of the resulting mass using petroleum ether (40-60°C) as
eluant gave N-substituted thioxophthalimides (3a-f).
Physical and spectroscopic data of (3a-f) are listed in
Table (I1).

Table (11): Physical and spectroscopic data of

thioxophthalimides (3)

- i
Comp. R Molecular m.p. | Yield Ar(I:'R' (em”) KBr disc (lgtg/H)
oy [ g = = =

3 formula C % H C=0|C=C | C=S O e (M)
151 316,204

a CeHs CubNos | 50| 70 | 3010 |1725| 1610 [ 1105 | 52
b | oCicH, | CursciNos | 222 | 68 | 3000 [1710 | 1600|1275 | 25272
165- 300,290

¢ | mCICH, | CumiciNos | 15> | 71 | 3010 |1690 | 1590|1170 | *%52
pClm- 153- 346,247

& | oo, |cathonos | 55| s | s010 | 1705 | 1600 | 1200| 07
114 294,269

e | oCHCH, | CuHuNOs | 3% | 62 | 3000 [1710 | 1600|1270 | 2%
160- 310,291

f CHIN | CubN:0s | 25> | 58 | 3010 |1720 ] 1600 | 1290 | 102

Synthesis of dithiophthalimides (4a-f):

a. Direct method:

An appropriate N-substituted phthalimides (2) (0.1 mole)
in dry dioxane (50 ml) was stirred and diphosphorous
pentasulphide (0.2 mole, 44g) was added at once. The
reaction mixture was heated under reflux with stirring for
1 hr. Working up as usual gave the dithiophthalimides;
for physical and spectroscopic data see Table (I11).




Table (111): Physical and spectroscopic data of
dithiophthalimides (4)

I.R. (cm™) KBr u.v.

COTP- R h?grl:enc:]llzr n:g Yli)zld - disc (EDtOH)
Shlescless| o

2 CeHs CubeS, | ool 62 |3010 {1610 |1165 | %2293
b | 0CICH, | CuHCINS, | > | 66 3000 | 1600 |1230 | 32295
¢ | m-CICeHs | CiHsCINS, 11;91 57 | 3000 | 1591 | 1209 40%393
d ,\70%2;3 CuHCINOS, | 500" | 59 | 3040 | 1591 | 1160 | 389,297
e | chieh, | CiHuNs: 139 | 55 | 3010 |1585 | 1210| 3%:2
f | -CHN | CuHNss, |55 | 63 {3000 |1600{ 1230 | 3359

b. Indirect method:

An appropriate N-substituted thioxo phthalimides (2)
(0.1 mole) in dry dioxane (50 ml) was stirred and
diphosphorous pentasulphide (0.1mole, 22.2g) was added

at once. The reaction mixture was heated under reflux
with stirring for 1 hr., then the working up as usual gave
the dithiophthalimides (4a-f).

Synthesis of imines (5 and 6) from thiophthalimides
(4a-f and 3a-f):

General procedure:

An appropriate N-Substituted thiophthalimides (4a-f and
3a-f) (0.05 mole) were stirred in dry dioxane (30 ml)
with ethylamine (0.005mole, 0.2g) for 1 hr. at room
temperature. The solvent was evaporated to leave an oil
which was loaded on silica column and eluted with ethyl
acetate in petroleum ether (40-60°C) (50%). This gave a
solid material which was crystallized from ethyl acetate.
For physical and spectral data see Table (IV).

Table (IV): Physical and spectroscopic data of imines (5 and 6)

Comp. R Molecular | m.p. |Yield AI\.rR' (cm™) KBr disc (EL,tlg/H)
° formula | °C | % |-}, |C=0O|C=N|C=C Amax (NM)
a | CHs | CuHuNs |2o>| 62 3000 - (1610|1580 2%
b |0-CICGH, | CigHiCIN, | & | 70 3000 - [1620|1585] 755
¢ | cicy, | CuHiCINg w41 75 |3000| - |1600|1590| >
d ﬁoilcgb CisHuCINO; | 10| 60 |3000 - |1610|1580| 025
e | e, | CsHaNa 198 70 |3010| - |1600|1580 48225392
f | -CHN | CyHuN, |9r | 64 [3100] - |1605|1500 °1D-284
a | CeHs | CiHuN0 111124 69 |3010|1725|1610|1580 502121%76
b |0-CICeH, | CisHCINO | 5 | 70 |3100|1730{ 1600|1590 **0:2%1
¢ | ciep, | CisHiCIND %1 71 |3010|1730|1610|1585| >
d {,’52{;;“,;3 CisH1CIN:Os | - | 74 |3000| 1710|1601 |1580| °0):2"
e | ey, | CirHisN:0 12| 63 |3020|1720| 1600|1582| %1
t | -CHN | CsHuN0 | 32-| 68 [3040(1715|1620 1588| >4t

Hydrolysis of imines (5a-f and 6a-f):

An appropriate imine (5 and 6) (0.01 mole) was
dissolved in ethanol (10 ml) and concentrated
hydrochloric acid (5 drops) was added. The reaction
mixture was reflux for one hour, the solvent was
evaporated, and the residue was chromatographed on
silica gel column (5-30%) ethyl acetate in petroleum
ether as eluant. Crystalization of the crude product from
ethyl acetate petroleum ether gave product having
identical (physical and spectroscopic) properties with (2)
that obtained from reaction of phthalic anhydride and
amine.

Results And Discussion:

a. Preparation of mono and dithiophthalimides (3a-f
and 4a-f):

Following the reaction sequence shown in Scheme (1),
the mono and dithiophthalimides were prepared by the
condensation of phthalimides (2) with diphosphorous
pentasulphide (P,Ss) in dry dioxane. The product (3) was
isolated when one mole of P,Ss was used. Treatment of
(3) with another mole of P,S; afforded the
dithioderivatives (4). Compound (4) can also be obtained
directly when phthalimide (2) treated with two moles of
st5.
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Scheme (1)

The structures of (3a-f and 4a-f) were confirmed on basis
of some spectral and chemical interconversion. The |.R.
spectra (Table 1) of (3a-f) showed the carbonyl
absorption at (1690-1725 cm™) beside the thione group
(C=S) which showed absorption bands at (1170-1209 cm’
1), The UV spectrum of (3d) as representative example
(Table 11) showed three bands at 346, 247 and 222 nm
due to n-n” and n- @ related to C=0, C=S and benzene
ring. On the other hand, I.R. spectra of derivatives (4a-f),
showed characteristic band at (1160 cm™) due to two
thione groups combined with the absence of carbonyl
absorption. U.V. spectra of (4d) showed [y at 336, 297
and 234 nm due to thione and benzene ring. Structure (4)
was further confirmed by treating the mono thioxo (3)
with excess P,Ss, to give the dithio derivatives (4).
Beside that element test for sulphur in compounds (3)
and (4) was positive[14].

Little is known about the mechanism of the thionated
imide formation. A possible” pathway accounting for
the formation of (3) and (4) is shown in Scheme (2).
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Scheme (2)

b. Preparation of imines (5 and 6):

When thiophthalimides (4 and 3) were allowed to react
with an excess of ethyl amine in dry dioxane at room
temperature, imines (5 and 6) were obtained respectively
as expected with evolution of H,S.

The structure of imines were elucidated by spectroscopic
data (Table 1V) and by their conversion to the starting
carbonyl compounds (2).

The I.R spectra of (5 and 6) exihibited characteristic band
at 1610 cm™ due to imine C=N, combined with the
absence of the band at (1115-1205 cm™) due to C=S.
This was further confirmed by element test for sulphur.
Finally it is interesting to known that the prepared imines
(5 and 6) were hydrolysed by treating with ethanol in
acidic medium to give product which was identical to the
starting material (2).
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