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SYNTHESIS OF 1 1 3 ,  4-DIAZAPHOSPHOLIDTNONES 
BY MA" I CH-TYPE REACT ION 

RU-YU CHEN KE - SHENC FENG 
Research Institute of Elemento-Organic Chemistry, 
Nankai University, Tianjin 300071, China 

Abstract A number of 1, 3,4-Diazaphosphol idinones 
and their corresponding thiones were synthesized by 
Mannich-type reaction starting with phenyl urea or 
phenyl thiourea, phenyl diehlaro phosphine and various 
aldehydes or ketones, The results were discussed, 

I NTRODUCT ION 

Birum' prepared 1, 3,4-diazaphospholidinones by the reaction of 
I, 3-dimethylurea with phosphi tes and aldehydes. However, when 
he used urea or phenyl urea instead of 1, 3-dimethyl urea, only 
straight chain compounds were obtained. In order to investigate 
the Mannieh-type reaction further with an attempt to look for a 
n e w  herbicide, we used phenyl urea t o  react with phenyl dichloro 
phosphine and rarious aldehydes or ketones. It was found that 
different products were formed depending on the property of the 
solvents and the structure of ketones employed. 

123 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
5
1
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



124 RU W CHEN AND KE-SHENG FENG 

R bH (anh yd, benrano 

benzene 1 
0 
I t  

R' 0 C 8 I I I  

;I 
[PhNH-C-%I-C-P-PhJ - Phk' 'NH 

b h  i-- 
I I 

0:p - 

Jt M" I1 (Cld 

t 

.B' 

I 

1 1  itransr 

OH R ' O  
I I I t  

IPhNH-C N-C-P-Phl .-fE!?.-, PhNH-G 
R' -DU- S 

I 
A h 
M, 2 111 Ph 

.- REliULTS AND DISCUS[ONS 

Compound6 I were eynthesized by carrying out the reaction of 
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phenylurea with aldehydes (ketones) and phenyl dichlorophosphine i n  
a mixture of benzene and glacial acetic acid . 
anhydroua benzene w a s  used as the solvent, cyclic compounds such 
as 11 or 1 1 1  were obtained instead. Theoretically the tautomeric 
intermediate compounds M. 1 and M. 2 could undergo intramolecular 
nucleophilic attack resulting in compounds 11 and 111 respectively, 
but actually only compound I I I  was obtained when R and R’ were 
methyl and t-butyl groups respectively, It was probably due to the 
fact that M, 1 was comparatively more stable than M. 2, The bulkj 
group , t-butgl, at the carbon atam won.ld eventually block the large 
pheaylamino group to attack the phosphoryl chloride, while the 
smail hydroxyl group attacked the latter readily to form compound 
1 1 1  in spite of the presence of t-butyl group at the carbon atom , 

The cis and trans isomers for each of the compounds 11 had been 
confirmed by ‘WR and ‘lPNMR spectra, 
Besides, when phenyl urea was replaced by phenyl thiourea in the 
same reaction with dry benzene a6 the solvent, the colorless pro- 
due-t was dissolved in chloroform and chromatographed with silica 
gel column, Two components were collected with Rf values of 0. 6 
and 0.8 respectively, They were confirmed b y  elemental analysis, 
‘HNMB, “PNMR, MS and I R  8s compound IV( Rf 0. 6) and compound 
V ( R r  0 , 8 ) .  Each of them possesses cis and trans forms with 
different R and R groups. 

However, when 
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B y  X-ray crystallo#raphy study, i t  was found that the molecular 
structures of compounds 11, V I  and V showed that unlike the enve- 
lop-type structureti of normal f ivle-mmberled phosphorus hebero- 
cycles, the five atoms4 P, N, 6 ,  N and C were coplanar, The bond 
lengths of P-N i n  11, IV and V were respectively 1 .  ti87 1.  882 

and 1 . 7 1  each of which was shorter than that of the single bond 
of Y - N ( ~ . ' l t i  A ) ,  indicating the double bond character between F 
and N . The sum of anglee around lthe N was equel t o  about 361)" 
The x-ray  diffraction of the single crystal of compound V, gave 
the molecular structure indicating that the planarity of i t R  five- 
membered heterocycle was not a s  good as that of campounds 11, or 
IVr 
The preliminary biological screening tests €or a l l  the compounds 
synthesized showed that compounds I 1  possess significant herbi- 
c i d a l  activity, 
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