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SUMMARY 



Thie thesis includes three parte; the first of which 

is an introduction to the different methods of preparation 

and the chemical pr:c"'<.rties of aryl tetrachlorophosphoranes 

and phosphazoacyls, as well as the behaviour of chloral 

towards different classes of organic compounds. 

The second part discussee the author's work which 

is a comparative study between the reaction of arylidene­

.::;y-anoacetamides, ArCH=~-CONH2 , with phenyltetrachloro­
CN 

phosphorane, c6H5Pcl4 and chloral. 

Three centres in arylidenecyanoacetamides are expected 

to react with, c 6H5Pcl4 , or with chloral, namely, the amide 

group, the nitrile group, and the ethylenic hydrogen. 

Under different experime~tal conditions, only the amide 

group was found to react with chloral or c6H5Pcl4 to give 

N-(2,2,2-trichloroethyl)arylidenecyanoacctamides and dichloro­

phenylphosphazoaryliuanecyanoacetyls respectively. 

c~ H 
' ' 

CN J 
ArCH=C-C-NH

2
-

" I 0 i 

f 
I 
I 

ArCH=C-C-NH-·C-CCl-. 
li ' ~ 
0 OH 

CN 
• 

ArCn,cC·-fj-lT =P ( C 6H5) 01 2 
0 
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It hae been found that in case of chlcra1 the rea0tton 

was carriAd ou-t :ct 1?0-150°0 for about 12 hrs., while in case 

of c6H5PcJ 4 the reaction time was only 30-40 min., at so~c. 

The struct'J.re of t:tese compounds was established by 

studying their i.r~, and UeV• opect:::a. 

The i.r. spectra showed strong bands between 1560-1610cm-l 

and between 1660-1700 cm-1 which were essociatad with the C=C & 

0=0 re~pectively. 

The introduction of the chloral moeity causes a bathe­

chromic shift in both the carbonyl and the double bond absorp­

tions between 10-25 crn··l, while the phospt.orimidic dichloride 
-1 moeity, N=P(C

6
H

5
)cl2 , has a hj.gher effect, 20-30 em • 

The chloral add,,c~.;s are stable to mois·ture in contrast 

to that of c 6H
5
Pcl

4 
w~1.i.r:h are easily hyrtrolysed j.n air. The 

phosphazo c·:Jmpounds are hydrolysed wit~ quantitative aGJounts 

of water to give the corresponding phosphonam~de derivatives. 

The latter compou~ds can be obtained by formolysio o~ acetolysis 
Cl~ 
I 

P.r8H-=C-CON~P(CSH:;)C1 2 + (H 20, HOOCH or UH
3

COOH) -----

CN 0 
i :1 

ArCH-C-CONR-J? ( c6H-) Cl :) 



- iiJ._ -

The chloral adducts are hydrolysed with boiling 

dil. alkali to gi Y' cr.lorofo:-:-m, &cnmonia and the starting 

<J.J.dehyde s. 

The third part of the thesis is devoted to the 

experimental work and the thesis ends with biblography 

of 119 references. 



INTRODUCTION 



A- HALOGENO:PHOSPHORA.!-BS AND PHOS:PHAZ OACYL C OMPONre 

I.-. METHOIS OF PREPARATI0'\1 OT' TETRACELOROPHOSPHORANES --·---·- -

Chlorine combines with phosphonous dichlorides, RPC12• 

and phosphinoua chlorides, R2:FC12,to form tet~achlorophoapho­

ranes and trichlorophoaphoranes respectively. The reactions 

are exothermic and are generally conducted in inert solvents. 

The products, yellow cry"·cslline solids which generally 

resemble phosphorus pentachloride in appearance and reactivity, 

are isolated by filtration. A few mixed chlorobromophosphoranes 
1 have been ~repared by the addition of bromine to phosphonous 

dichlorides or phos-ph incus chlorides. 

Chlorophosphoranes are frequently prepared by chlorina­

tion of phosphonic2 or phospbiaic3 and their chlorides or 

esters with phosphorus pentachloride. 

0 
I'Cl 

..... 5 " 
RP(OH)

2 

0 
II 

Crystalline compounds havj.ng the co~positi.on 
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&nd nitrobensene, "F'o:,·:rul.Jtion <lS ic~;c colids (P 3F-{)+X,._ 

(halogenophosphonium h8lides), is indicated by their solu-

bility behaviour, by their high melting points, by electrical 

conductivity in nitrobenzene s~lntior:: and from infrared 

spectroscopy of (CH
3

))PX
2

•4 

Pseudohalogens such as cyanogen bromide and triphenyl-

h h . t t f Ph3PCNBr5• 6 • p osp ~ne reac o orm 

I.l- Chlorination of uho~phonic dichlorides: 

Chlorina"ci0n of alkylphosp"tOnic dichl.orides (l) "."!~1ich 

are formed when aJ~yl chlorides are added, with cooling and 

ctirring to mixtures of phosphorus tri.chloride -:;nd aluminium 

trichloride, The rapi -~-Y formed alkyJ.cri0hlorophosp~1onium 

tetrachloroalum~nates (2), are e9sily chlorinated to f~~e 
'7 1 I" 

tbc correspm1•1ing tetra~hlorophosphon.ne ,-- ·J, 

RCJ. + 
+ 

RPCL~c A1Cl4 
( 2) 

I·;aA 1014 + Rl?Cl2 

I 1 ) 

1 ~1z 
Ri'Cl, ,. 
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It ia interested to record that chlorination o! metbyl­

phosphonic dichloride (3) in carbon tetrachloride to give 

triohloromethyltetrachlorophosp~orene (4), while chlorina­

tion in carbon disulfide gives metbyltetrschlorophosphorane 

(5)11,12. 

0014 CC13l'Cl4 

C~l'Cl2 
... 

+ 01.,_ (4) 

(3) cs2 CH3l'Cl4 

(5) 

Ary14ichlorophosphines similarly reacted with chlorine 

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

J-tol7ldieh1orornosphine reacted witb chlorine at 140°0 

to give l)-trioblorotolyl tetrachlorophosphorane (6) n. 

(6) 

It ie interested to report that m-dimethoxybenzene 

reacted with phosphorus trichloride in the presence of 

anhydrous ferric chloride to give the corresponding phos~honic 




