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and Arylidene Derivatives
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SUMMARY

N-Aminophthalimide and some of its alkylidene and arylidene derivatives react with mer-
curic acetate in toluene (1/1 molar ratio) to give compounds containing N-Hg and N-NH-Hg
bonds. In one of the preducts aromatic substitution as well as N=C bond cleavage takes place. IR
and mass spectra confirm the proposed structures.

INTRODUCTION

2-Arylamino-4-methyl-5-carbethoxy thiazoles react with mercuric
acetate in a mixture of alcohol and dilute acetic acid to give the corres-
ponding monomercurated product via substitution of the aromatic
ring'.
Mercuration of 1-phenyl-2,3-dimethyl-5-pyrazolone? with merc-

uric acetate leads to the polymercurated product.

Organomagnesium halides react with N-alkylidene and N-aryl-
methyleneaminophthalimides to give (a) or (b) or (c). Product (¢) was
obtained through addition and cleavage’.

* To whom all correspondances should be addressed: Dr. M.F. El-Shahat, Chemisﬁ'y De-
partment, Faculty of Science, Ain Shams University, Abbassia, Cairo, Egypt.
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The present investigation deals with the interaction of mercuric
acetate with N-alkylidene and N-arylidene-aminophthalimides.

RESULTS AND DISCUSSION

N-Aminophthalimide and N-cyelohexylidene, isopropylidene, and
benzylidene-aminophthalimides are mercurated with mercuric acetate
in an equimolar ratios in boiling toluene and acetic acid for 3 hours.

The reaction of N-aminophthalimide with mercuric acetate leads
to the formation of a compound to which structure (I) is assigned.
It seems that the reaction took place via coordination and rearrangement.
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The infrared spectrum shows absorption bands at 3400 em™1,
1780 ¢m~—1 and 1750 em~! attributed to vy_u, ve_o of CO-N-CO cyclic
five membered ring, and vg_o of the acetate group respectively.

The spectrum shows also absorption bands at 640, 920 & 1400 cm~1
attributed to vy_pg and at 770-735 cm~! due to 4 adjacent hydrogen.
The structure of (I) is infered also from its mass spectrum.

The fragmentation is carried out at different temparatures. When
the sample temperature is 130 °C the base peak is at m /e 43 which att-
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ributed to acetylonium ion CH, C=0+, while at 165 °C and 200 °C the
base peak is m/e 292. This fragment may be due to H.H,*N-NH-Hg-
OCOCH, (or) and C,H,Hy". The later one is attributed to the fragment
obtained via interaction of mercury ion with toluene (solvent of erys-
tallisation), where analytical data confirm the presence of half mole
toluene, this is confirmed by m/e 91 for CH,*, where the relative
intensity is 32 9, at 130 °C, while 12 %, & 21 9, at 165 ° and 200 °C
(cf. Fig. 1). The low relative intensity may be due to further fragmen-
tation as follows:

° CH
\“‘3 O e (&) e, @
NS

m/e 91 m/e 91 m/e 64

also may be due to the reaction of mercury ion with the tropylium ion
to form CH Hg* ion.

The mode of fragmentation relative to the sample temperature can
be clarified as follows:
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N-Cyclohexylidene-aminophthalimide is mercurated under the
same condition as the parent (N-aminophthalimide) and lead to twe

products (II) and (III).
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These suggested structures are based on N-N bond cleavage where N-ace-
toxymercuri-phthalimide (II) can be obtained via mercuration. The
later N, N'-biphthalimide (III) is identical with an authentic sample®.

The IR spectrum for (II) shows vc_o stretching frequency at
1740 cm™1, it also shows absorption bands at 640, 920, 1400 cm~! attri-
buted to vy_mg.

The mass. spectrum of (II) (Fig. 2) shows the base peak at m /e 202
attributed to 2025," ion (100%,). The intense peaks at m /e 43 (709%),
59 (439%;), 104 (179%,), 261 (389), 292 (219%,), and 305 (18%) are
attributed to: v . ,

+ = - -
JCH3e=0 »CHaCo0%, @cao' 5 THgOCOCH 5,
T o

9 H
- SNy_n-C 1 +
4 11 C/N \CD and C HgC-Hg ™.
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The small peaks at m /e 77 (129%,), 215 (10%,) and m /e 320 (2%) attrib-
uted to C.H+, CH,;Hg* and 202gg (OCOCH,),T respectively.
The mass spectrum of compound (I1I) is represented in Fig. 3.

The base peak at m /e 292 is attributed to the molecular ion. Other
fragments are shown in the figure.

The action of mercuric acetate on N-isopropylidene gives rise to

product (IV).
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The suggested structure is based on N=C bond cleavage wrth elect-
rophilic substitution on the aromatic ring.

Analytlcal data, IR spectrum and mass spectrum are in good agreement
with the proposed structure.

The IR spectrum of (IV) shows vy_g at 3400 em—1, and absorption
bands at 1780, 1750 & 1720 em—! attributed to carbonyl streching fre-
quencies for CO-N-CO cyclic five membered ring, HgOCOCH, and
and NHOCOCH, respectively. A noticable change in the absorption
bands for aromatic substitution between 900-700 c¢m~!, indicating
substitution in the aromatic nucleus.

In its mass spectrum the base peak is m je 202 (100%,) due to 202
Hg+, while the intense peaks are m /e 43 (81%,), 60 (509%,), 77 (22%,), 261
(27%), 292 (519,) and m /e 305 (8%,) are due to CH,C=0+, CH COOH“"

9 9 H
a i C\N_N/C@
CH, Hg+OCOCH,, @C/ A and CH,CO-Hg -
S |

The reaction of (0.1 mole) mercuric acetate with (0.1 mole) N-phenyl-
methylene aminophthalimide gives mercurous acetate (V), N, N'-bipht-
halimide (III), and benzoic acid (VI).

The proposed mechanism may be N-N bond cleavage, and dimeri-
zation to form N, N'-biphthalimide followed by oxidation with the for-
mation of benzoic acid and mercurous acetate. »

IR spectra, analytical data, and mass spectra confirm their struc-
tures.

EXPERIMENTAL

Action of Mercuric Acetate on N-Alkylidene, N-Arylidene and N-Ami-
nophthalimide. :
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GENERAL PROCEDURE

1/1 Molar ratio of the reactants in toluene was hoiled under reflux
for 3 hours. Acetic acid (10 ml) was added at the begining of the reaction
whereby it became clear. The reaction mixture was left to cool at room
temperature to allow for the precipitaion of a solid product which is
filtered off, dried, and recrystallised from the suitable solvent.

The filterate was concentrated to give N, N'-biphthalimide (in the
case of cyclohexylidene) and N-phenylmethylene derivatives as crysta-
lline product (III), filtered off, dried and recrysallised.

The filterate was evaporated to give benzoic acid (in the case of
N-phenylmethylene derivative).

The mass spectra were determined on a (Varian MAT) SM 1B with
data system S8 100 mass spectrometer, operating at 70 eV, mass reso-
lition approximately 1000 and ion source temperature of 200 °C. For
each sample two mass spectra are performed. One mass spectrum with
correct peak heights ratios (percent base peak).

Compound (No.) Solvent of crys. | m.p °C Yield Analysis
' %C | %H.| %N | %Hg
C H,N Hg. Toluene d.270 709 | Cale. | 34.72 | 2.57 | 6.00 | 42.99
1/2 C,H,(T) Found| 34.88 | 2.42 | 6.12 | 43.50
C, H,No Hg (1T) Toluene above | 309 | Cale. | 29.58 | 1.72 | 3.45 | 49.45
or Acetic 300 found | 28.98 | 1.67 | 3.27 | 49.12
C H,N,0,(IIT) Toluene 312-3° | 159, | Cale. | 65.75 | 2.74 | 9.59
or Acetic found | 65.76 | 2.85 | 9.53
C,H N,0Hg Acetic d.230 | 65% | cale.” | 30.08 | 2.08 41.91
w acid found | 30.49 | 2.07 41.41
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Figure 1 .Effect of sample temperature on relative intensity

of the fragments -




166 M.F. EL-SHAHAT, E.A. EL-SAW!I AND N.G. KANOILE

“ekelative Intensity

|
<0 13 |
4

B

.
OF et

S

Frowre - Mass spectrun of M- Acetanymercuri pachatimide (11).

09 ‘ IT

904 i ]
3
L1 g\rc VA6 |
i -t
2 7 \/\C)J N
“ H
£ e o 8 !
= + i
¥ 50 i
@ Lo { i
& ! i
s i o
204 i ;
. | J J
O 1 L e I Bt e Sl v y % T

T
° 100
Figure 3. Mass spectrum of N, N -Biphthalimicle 4m)

REFERENCES

1- M.K. Rout and H.K. Pujari, J. Am. Chem. Soc., 75, 4057 (1953).

2- W. Schrauth and H. Bauerschmidi, Ber. dt. Chem. Ges., 47, 2736 (1914).

3—- W.I. Awad, M.F. Ismail and N.G. Kandile, Aust, J. Chem., 28, 1621-5 (1975).
4— H.D.K. Brew and H, Hatt, J. Chem. Soc., 16 (1937). ’



