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Abstract - Nitrlles react with dlslkyldithlophosphorlc acids 

za-c to give a mixture of corresponding thiosmldes and O,O- 

dlalkyl-N-thioaceyl-phosphoroamldothloates ?a-e. The structure 

of compounds 1 are elucidated chemically and from electronic 

spectra. The yield of thloamides are improved from the reac- 

tlon of nItriles with compound 2b in presence of water. Mechs- 

nlstlc consideration on the formatlon of the products sre dls- 

cussed. 

INTRODUCTION 

It is known from some patents 1,2,3 that nitrlles react with (R0)2P(S)SH to give 

herbicldal thioamides. The earlier workers’ ldentlfled their pyproduct incorrec- 

tly as S-lmldoyl-0,0-dialkyldltlophosphate derivatives 1. It 1s now shown to be 

3 under the same or different condltlon. - 
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Agaln, the present work reports on the resctlon of nitriles with dlalkyldlthlo- 

phosphoric acids. 

RESULTS AND DISCUSSION 

NItriles RCN ( R=C6H5, C6Hq-C1.O, CH2COOC2H5 1 react with dialkyldithiophosphorlc 
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acids Za-c - to give s mixture of corresponding known thloamides 4 and O,O-dlslkyl- 

N-thloacylphosphorosmldothloates la-e. 
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/p, N ,C,, + R-C-NH2 

OR’ t 
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ZJa, R’= CH3 

b, = C2H5 

C, I i-C3H7 

H 

R’ R 

la CH3 
C6H5 

b, C2H5 ‘6”5 

C, '2"5 
C6"4-Cl.0 

d, 1-C3H, 
'6"5 

e, I-C3H7 CH2COOCH3 

The structures of compounds ?a-e are deduced from mlcroanslysis, MS , 1” NMR, IR, 

“P and 13C NMR (Table 3,4). The IR spectrs(CHC13) of compounds la-e show NH ab- 

!! 

-1 
sorption in the region 1420-1430 cm . The 1’ C NMR spectra contain C=S signal In 

the range 201-209 ppm (Table 4). 

As to the formation of 3a_e, it 1s suggested that nucleophilic attack on the 

nltrlle C atom by sulphur of 2 to give the lntermedlate (51, which collapses to 

give 3a-e. 
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Compounds u are methylated using methyl iodide to produce S-methyl derlvatlves 

6a,b. 

S 
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S-CH3 

I 

R’O/;\N + 
OR ’ 

6a, R’= CH3 

b, = C2H5 

The structural proofs of compounds 6a,b are based on mlcroenalysls and spectros- 

coplc data (MS, ‘H NMR, 31P , 13C NMR) Tables 3,4. 
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Water hydrolysis of compounds la,b give thiobenzamide and corresponding phos_ 

phoric acid derivatives. 

I: I: 
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+H 0 !i II 

R ‘o + NH/C-C6H5 

2 > 
C6H5-C 
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\NH2 Ho/rA OR’ 

OR ’ OR ’ 

>a, R’ q CH3 

b, D C2H5 

Nitriles RCN ( R=C6H5 , C6H5CH2, C6H5CH2CH2, C6H4-C1.O, C6H4-OH.0, C6H4-OH.P, 

CH3(CH214, CH3, ClCH2,CH2COOC2H5) react with diethyldithiophoephoric acid 2b at - 

80°C in presence of water to give the corresponding 

(Table 2). 

thioamidee in high yields 

CONCLUSION 

The structure of compounds la-e are N-thioacyl derlvativee and not S-imidoyl de- 

3 rivativee as mentioned before . Compounds 2 are considered as intermediates 

for the change of nitriles to thioamide usrng dialkyldithiophoephoric acids. 

Table 1 

Experimental data for the reaction of nltrllee nlth zs-c. 

R’ R Temp. Trme 

OC hr 

Product 3 - Thiosmide 2 

% x 

CH3 ‘gH5 20 24 12 22(4) 

‘ZH5 ‘gH5 80 2 58 16(4) 

‘ZH5 C6H4-Cl.0 20 30 20 15(5) 

1-C 3H7 ‘gH5 20 9 44 28(4) 

i-C3H7 CH2COOCH3 20 21 8 20(6) 
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Table 2 

Experimental data for the reaction of nitriles with 26 m presence of water at 80 'C. 

Nltrile (RCN) 

'6"5 

C6H5CH2 
C6H5CH2CH2 

C6H4-Cl.0 

C6H4-OH.0 

C6H4 -0H.P 

'gH4 -N02.P 

C"3(C"2)4 

CH3 
Cl-C"2 

CH2COOCH3 

Time (hr) Thioamlde I 

1 82(43 

3 89(') 

6 58(8) 

2 65(5) 

6 190(9) 

1 '*(lo) 

1 91(11) 

6 42(12) 

6 45(4) 

5 55(Z) 

6 56(6) 

Table 3 
31p. l , H NMR spectra and microanalysis for products ze-e and ga,b. 

Product 31P 1" NMI 
Forn~la 
Mol.Wt. 

An;lyslsH (Calc./ found) 
N 5 

d 57.1 

3 62.0 

b 61.0 

c 59.5 

e 55.0 

6a 59.0 

b 60.7 

3.7-3.9(6H,d,0CH3),3JpH10.5 "2; 7.3- C9H12N02PS2 41.37 4.63 5.35 24.54 

7.9(5H,br,aromatlc); B.O-8.3(lH,d,NH); 261.3 41.2 4.5 5.4 24.8 

'JpH13.5 Hz. 

1.3-1.5(6H,t,CH3); 4.l-4.5(4H,dq,0CH2); C11H16N02PS2 45.66 5.57 4.04 22.16 

'JpH1o HZ; 7.2-7.9(5H,br,aromatlc); 289.3 46.0 5.5 5.0 22.0 
" 

LO-8.2(1H,d,NH),‘JpH14.5 Hz. 

1.3-1.5(6H,t,CH3); 3.9-4.5(4H,dq,0CH2), 
_ 

C11H15N02PS2C1 40.80 4.67 4.32 19.01 

'JpH10.5 HZ, 7.1-7.7(4H,br,aromatx); 

8.2-8.5(lH,d,NH),2JpH13.5 Hr. 

323.8 

i.3-1.4(12H,d,CH3), 4.5-5.O(W,m,OCH), 

3JpH12.5 Hz; 7.2-7.9(5H,br,arometlc), 
C13H20N02P52 

317.4 

8.0-8.3(1H,d,NH),2JpH14.5 "2. 

1.3-1.5(12H,d,CH3); 3.2(2H,e,CH2CO);3.* C10H20NOqPS2 

(3H,s,0CH3), 4.6-5.0(2H,m,OCH), 'JPH 313.4 

11.5 Hz; 8.1-8.3(1H,d,NH),2JpH13.5 "2. 

2.5(3H,s,SCH3), 3.'-3.9(6",d,0CH3), 

3JpH9.5 HZ, 7.3-E.O(5H,br,aromatx). 
C10H14N02PS2 

275.3 

l.l-1.3(6H,t,CH3), 2.4(3",e,SCH3); 3.1% C12"18N02P52 

4.0(4H,dt,0CH2),3JpH9 Hz; 7.3-7.0(5", 303.4 

br,aromatlc). 

41.0 4.7 4.2 20.0 

49.19 6.35 4.41 20.20 

49.0 6.2 4.5 20.1 

30.33 6.43 4.47 20.47 

30.5 6.4 4.2 20.7 

43.62 5.13 5.09 23.29 

43.5 5.0 5.2 23.5 

47.51 5.90 4.61 21.14 

47.6 6.0 4.7 21.0 

a) The solvent used for 'H Nt@ spectra 1s CDC13. 

b) The products la-e and @,b give MT ln Ms. 
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Table 4 

13C NMR spectra for the products la-e and &b. 

s 
D )a -NH-P-(OfH@a )~)a 

I. I # 

a 
3 

15.6; 16.0 JpC 8.1 Hz 23.13; 23.48; 3JpC 7.0 Hz 15.7; 16.1 3 JpC 7.5 Hz 

b 64.7; 64.9 2 JpC 6.6 Hz 74.1; 74.4; *JpC 
6.0 Hz 64.8; 65.0 

2 
JpC 4.5 Hz 

c 
2 

202.4 JPC lo;1 Hz 201.0 201.0 

d 141.2; 141.7 JpC 10.1 Hz 141.5; 142.0; 3J 9.9 Hz 142.0 
e 

f ; 126.59 128.53 ; 126.5; 128.5 130,35; 127.00 68 

130.13 
9 132.1 131.90 

h 
i 

130.00 

3 f-CHaS 
.&=N-b(O$H.CHa)a ‘: i s 

I . FHa-O-F-BHa-S:-NH-~-(OFH(~HJ)a)a 

a 
3 

16.0; 15.6 JPC 7.6 Hz 23.13; 23.49; 23.7 

b 63.1; 63.4 2 JPC 7.5 Hz 74.2; 74.5 2JPC 5.7 Hz (74.85, 75.14) 2JPC 5.BHz) 

c 210.0 209.0 

d 138.3; 138.8 3 JPC 9.6"Hz 50.3; 50.7 3 JPC 6.7 Hz 

e 178.4 
) 

f ) 127.4; 127.8 50.7 

g 130.8 

h 15.20 

EXPERIMENTAL 

1 
H NMR spectra are recorded at 60 MHz on a Varian EM 360 spectrometer. 13C and 

31P NMR spectra are recorded at 20 and 32 MHz, respectively, on a Varlan CFT-20 

spectrometer. TMS 1s used as internal standered and Chemical shifts are expressed 

1" "~-values. “P Chemical shifts are related to 85% H3P04. IR spectra were recorded 

on a Beckman IR spectrometer. Mass spectra are recorded on a mxromass 7070 f 

spectrometer operating at 70 ev using direct inlet. 

General procedure for the reaction of nitriles with dislkyldlthiophosphorlc 

acids -. a) A mixture of 0.005 mole of nltrlle and 0.005 mole of compounds za-c sre 

heated with stlrrlng at 20-80 'C (Table 1). The reaction mixture, which allowed 

to obtain room temperature, is extracted with ether (100 ml) and washed with NaHC03. 
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Then it 1s placed on a silica gel column. The throamrdes and compounds la-e are 

eluted with CH2Cl2 / petroleum ether (SO%), Table 1. 

b) 0.005 Mole of nitriles; 0.005 mole of compound 2b and 1 ml of water are 

heated with stirring at 80 'C (Table 2). Then the experrments are completed 88 

I” (a) to gave the corresponding thioamides in high yield (Table 2). 

Hydrolysis of compounds 3a,b. 0.005 Mole of compounds 3a or 3b in 3 ml wa- 

ter is heated at 80 ‘C wrth stirring for 3 hours. The reaction mixture which is 

allowed to obtain room temperature is placed on a silica gel column. The thio- 

benzamlde is alutsd with CH2C12 / petroleum ether (50%) in 60% yield. 

Methylation of compounds 3a,b. Amixture of 0.005 mole of compounds 2s or 3b 

and methyl iodide (0.7 g; 0.006 mole) are dissolved in 30 ml of ethanol contain- 

ing %g KOH. The reaction mixture is kept at room temperature with stirring for 

4 hours, then it is placed on a silica gel column. The methylated products 6a,b 

are eluted with CH2C12 / petroleum ether (40%) in 95% yield. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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