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SUMMARY

The work recorded in this thesis deals with metalation
of some organic compounds {benzimidazole and phenylthio-
hydantoic acid} by some metalating agents such as Nickel
{I1), cobalt (II), copper {(II), acetate and chloride and

mercuric acetate under different conditions, (solvent and

temperature).

The thesis 1is divided into four chapters, literature
survey (Chapter I) which is covered by 218 references,
dealing with synthesis of metal alkyl and aryl, metalation
reaction, metal nydrogen exchangs, mercuration of aliphatic
and alicyclic structures, mercuration of aromatic hydro-
carbons, mercuration of aromatic hydroxy compounds, mercur-
ation of aromatic amines and mercuration of the aromatic

carboxylic and sulphonic acids and their derivatives.

Results and discussion are divided into two chapters
(II,III). Chapter IT deals with metalation of benzimidazole
with metalating agents in (1:1 molar ratio }. The reaction
of nickel acetate with benzimidazole in toluene as non-polar
solvent at its boiling point gives rise to a monometalated
product (I), while it gives with methanol at room temperature
two monometalated products (II,III} and a monometalated

product (IV) at its beciling peoint.

Nickel chloride reacts with benzimidazole in boiling
toluene and methanol at room temperature and at their beiling

points to give (Va), (Vb)and (Vc) wvia replacement of the
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active monometalated products methine group. The reactions
of cobalt acetate with benzimidazole in toluene at its
L Peint
boiling/and in methanol at room temperature and at its
boiling point give a monometalted product (VIa); cobalt bis-
preducts (VIIa), (VIb); a monometalated preduct VIII and
cobalt bis-product (VIIb), Cobalt c¢hloride reacts with
benzimidazole in toluene and in methanol at Jdifferent temwerstures
to give a dicobaltated product (IX), monometalted products
(¥a) and (¥XI); products (XITc) and (Xb) respectively. With
copper acetate in boiling toluene, methanol at room
temperature and at its boiling point products (XII) =as
dicopperated; (XIITIa) and (XIV) as Cu-bis- a meno-
metalated products, and Cu-bis-product (XIIIb) respectively.
However, copper chloride reacts with benzimidazole in
toluene and methancl to give (Xva); (XVb), (XVI), where
(XVa,b) are dicopperated products formed via ring cleavage.
Mercuric acetate under the same conditions in toluene and
methanol gives a dimercurated product (XVII) viz ring
cleavage and by the same mechanism discussed for (XVa,b);

(vvITTa)and (XVIIIb) as monomercurated products.

Chapter IIT describes the reaction of phenyl-thiohydan-
toic acid with wi*T, co'”, cu** and Hg++ acetates under
different conditions. These reactions leads to the formation
of a dinickelated product (XIX) a nickel bis-product via C-5,

~

=T Dpond cleavages; (XXI) preoauct via S$-C bond cleavage:

a dicobaltated product with the formation of vie-membered
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ring containing cobalt (XXIT); (XXITI) and (XXIV); a mono-
copperated product with the formation of a five-membered
ring (XXV}({(; a monometalated product (XXVI) formed via cycl-
isation to give a five-membered fused ring with the arcmatic
ring accompanied by C-S, and C-N and cleavages; a monocopper-
ated product XXVII formed via S-C and N-C bond cleavages,
whereas mercuric acetate gives, & monomercurated product
(XXVIII) containing a five-membered ring; (XXIX), (XXX)
as mercuri-bis-products; dimercurated products; {XXXT)

product formed via C-N and S-C bond cleavages.

The mechanism of some reactions are studied and struc-
tures are confirmed by the different data, elemental analysis,

IR, UV, M5, NMR and some chemical tests.

Chapter (IV) (experimental part), deals with the con-
ditions of the reactions, procedures, yields, melting points

of the new compounds and their chemical analysis.
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CHAPTER 1
INTRODUCTION

Central Library - Ain Shams University



Me,SnCl

Relatively new systematic study in the field of organo-
metallic chemistry by large numbers of people did not really
begir until the 1950's. When this systematic work did get
underway, chemists naturally worked on the chemistry of a
particular element or groups of elements, and, furthermore,
divided themselves rather naturally into main group or tran-
sition metal chemists. Therefore, the literature of the field
and texts in the area have often sub-divided organometallic
chemistry by the part of the periodic table being studied

e,g. Fig. (1) and Fig. (2).

Snui, + MeMgBr Me,5nCl py

[ | Tp,r;d:m.-

arCL

Me,Sni + Mel «— SnMe, s Me,5nC! = MeSnCi;

at 5-20°
j slow 150°

Sn + MeCI _3-30—, Me,SnCl,

~ Y, Me,S5nli ——— Me,Sn—SnMe,
' Mg, SnB-

+ RCECH

Me35n—C_=_CR
— HNR,

LR,

2
Me,Sn—NR, —

L 5 Ph—N—C=0
PhN=C=0 l

Me,5n NR,
L. Me,SnH ————» Me,Sn—CH,CH,Ph

LIAIH, PhCH=CH,
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