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This thesis includes three parts; the first of which
ia an introduction to the different methods of preparation
and the chemicel prorrrties of aryltetrachlorophosphcranes
and phosphazoacyls, as well as the behavicur of chloral

towarda different classes of organic compounds.

The second part discusses the author's work which
is a comparative study between the reaction of arylidene-
cyanoacetamides, ArGH=C—CONH2, with phenyltetrachloro-

1
CN

phosphorane, 06H P014 and chloral.

5

Three centres in arylidenecyancacetamldes are expected
to react with, C6H5P014’ or with chloral, namely, the amide
group, the nitrile group, and the sthylenic hydrogen.

Under different experimental conditions, only the amide
group was found to react with chloral or 06H5P014 to give
N-(2,2,2-trichlorcethyl)arylidenscyanocacetanides and dichloro-~

phenylphospharoarylidasnegyancacetyls resgpectively.

001 4CHO o3 H
—— ArCE=(-C-NE-(-CC1,
11 1]
ox 0 OH
1]
ATCH=CmCmNE,, et
1 2
0
| 0pugR01, CN
=_-—--——--i— ol =1] H
ArCH-C g JP(G6H5)012
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It has been found that in case of chicral the resntion
was carried out ot 120-150°C for about 12 hrs., while in czase

of C6F

‘BPC1A the reactiocn time wag only 30-40 min., at 30vC.

The gtructure ¢i these compounds was established by

studying their i.r. and U.V. gpectra.
The i.r. spectra showed strong bands between 1560—16100m—1

1

and betwesen 1660-1700 cm” ~ which werc essociated with the C=C &

=0 regpectively.

The introduction of the chloral moeity causes a batho-

chromic shift in both the carbonyl and the double bcnd absorp-

tions between 10-25 cm"l, while the phosphorimidic dichloride

moeity, N=P(C.H;)Cl,, has a higher effect, 20-30 et

The chloral adducts are astable o moilsture in contrast

to that of 06H PC1l, which are easily hydrolysed in air. The

5 4
phosphazeo compounds are hydrolysed with quantitative apounts
of water ©wo give the correeponding phosphonamide derivatives.

The latter rompounds can be obtained by formolysic or acetolysis
CH
1
ATCH=C-CON=P (G E:)Cl, + (H 0, HCOCH or ‘H3COOH) e nn
CHN Q
i Hi
ArCH—C—CONH—P(C6H5)C1
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The chloral adducts are hydrolysed with boiling
dil. alkali to giva chloroform, smmonia and the starting

al.dehydes.

The third part of the thesis 1la devoted to the
experimental work and the thesis ends with biblography

of 119 references.
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A~ HALOGENOPHOSPHORANES AND PHOSPHAZ OACYL COMPONIDS

I~ METHODS OF PREPARATICN OF TETRACHLORQPHOSPHORANES

Chlorine combines with phosphonous dichlorides, RPCIE,
and phosphinous chlorides, 32P012,to form tetrachlorophospho-
ranes and trichlorophosphoranes respectively. The reactions
are exothermic and are generglly conducted in inert solvents.
The products, yellow ¢ry~talline solids which generally
resemble phosphorus pentachloride in appearance and reactivity,
are isolated by filtration. A few mixed chlorobromophosphoranes
nave been preparedl by the addition of browmine tc phosphonous

dichlorides or phosphinous chlorides.

Chlorophosphoranes are frequantily prepared by chlorina-
tion of phosphonic2_or phospbiai03 and their chlorides or

esters with phosphorus pentachloride.

0
012 I’C15 n
REC1l, — RPC?LZL PR . RP(OH)2
0
ClL Cl n

R,EC1 - R,EC1, T R,P(0H)

Crystalline compounds having the composition

P.7% /X = Cl, Br, I} cra foraecd by *he z2dition ol halcgon-
2 <
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Lo tortiary phosphines.  Ihe compounds are insciubls in non-
polar medis but nelr e v ogsolvents cueh as oeztonitiile

and nitrebenzene, Forrulation as ienic colids (RBPX)+X”
(halogenophosphonium hziides), is indicated by their solu-
bility behaviour. by ftheir high melting points, by electrical

conductivity in nitroberzene seolutior and from infrared

A

)
spectroscopy of (CH3)TX2

Eseudohalogens such as cyanogen bromide and triphenyl-

phosphine react to form Ph3PCNBr5’6.

I.1- Chlorination of vhesphonic dichlorides:

Chlorination of alkylphosphonis dirhlerides (1) which
are formed when alkyl chlorides asre added; with coolinz and
stirring to mixtures of phosphorus trichloride nnd aluminium
trichloride. The rapi .y formed alkyltrichlorophospaonium
tetrachlorcaluminates (2). are easily 2hlorinated teo give

Ry
the corresponding tetrachlorophosphorane’ .

PGl 4 .
2> RPCLge ALCL,

(2)

. . .
”égggpthg

NaA 1014 4- RPC]_Z

.

l €1,

RpCl,
A
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It is interested to record thet chlorinmation of methyl-
phosphonic dichloride (3) in carbon tetrachloride to give
trichloromethyltetrachlorophosphorane (4), while chlorina-~

tion in carvon disulfide gives methyltetrschlorophosphorane
(5)11’ 12.

cc1
e CCL5RC1,
-~ (4
CB,FC1, + OF, )
cs
(%)

Aryldichlorophosphines similarly reacted with chlorine

in carbon tetrachloride but at a higher temperature e.g.

p~tolyldichlorophosphine reacted with chlorine gt 140°C

to gilve p~trichlorotolyltetrachlorephosphorane (6)13.
Cl
~CH4C-H, FC1L p-CC1lzC-H, P01
PEgvetattia "I oG 364ty
(6)

It i8 interested to report that m-dimethoxybenzene

reacted with phosphorus trichloride in the presence of

anhydrous ferric chloride %o give the corresponding phosihonic
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d1ichloride {7) which on chloriretion gives Z, 8-dimethoxy-

phenyltetrachlorophosphorane (8).
H PC1
3 FeCl 2

+ FCL —_— OCH3

3

OCH,
(8)

I.2- From unsaturated compounds:

Ethylene was found to react with phosphorus %richloride
in the presence of aluminium chloride and potassium chloride
to give chloroethylphosphonic dichloride (9). The required
phosphorane (10) can be prepared from (9) by the reaction

with chlorinel?.

KC1l
+ A1013 —r ClCHzcﬁszl2

(9)

02H4 + PC‘.L3
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