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Table 1. Experimental aad spectm~~pic data for the rcacths between 1 and hx~esten 
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w . p .I” “C NMR shlftm (ppm) 

C-3 c-4 C-S 

-CHs H 90 331’ 216.7 139.4 172.1 

-CH, CH .~H-CH, 87 38’ 8 213.6 149.5 168.1 

-CH,-CH,-CH.CH,- 90 i02” 215.3 143.4 169.2 

@ H 9’ 126” 215.8 136.2 172.9 

F@ H 90 116” 215.7 136.1 171.3 

Cl 0 0 H 91 136” 213.4 136.1 171.1 

B= 0 0 H 92 129” 215.5 136.2 171.2 

H 90 114%’ 216.6 136.2 172.0 

OCH, 

T2bk2. Expcrkntaldaafortkrcactioasoandb 

a- R 

b. R 

ibmction R R’ Yield of I ($) Yield of t (Z) M.P. of 1 (‘c) 

l Ph H 94 3 56-60 

. Ph-CH, Ph 85 2 167 

l CH,-(CHa),-CH, 76 17 155 

b Ph H 86 56-60 

b CM. Ph 72 181 

trii. Two N-substituted lox&amides, aceto- 
acetanikle and N,Ndimethylac&acetamide, were 
reacted with 1 amI elemental sulfur under experimental 
conditions as for the loxo-esters. From both reactions 
S-metbyl-3H-l,2ditWa3-thione was is&ted as the sole 

product in yields of 87 and 4346, respectively. Also 
reactions of 3-oxo-nitriles and 1 were studied and in all 
cases investigated 4H-1,3,2~xa~1phosphorine deriva- 
tives, 3, were isolated in good yields (Table 2). 

Those new phosphor heterocycles were characterixcd 
by means of ‘HNMR, ‘% NMR, MS and ekmental 
analyses. The ‘% NMR spectra were compeltely assig- 
ned for all the phosphor heterocycles, but this complete 
assignment is only tabulated for 6phenyl-2,3dihydro- 

2J4 - metboxy - phenyl) - 4H - 1,3,2 - oxazaphosphorine - 4 - 
thkmc - 2 - sulRde as an illustrative example (Table 3). The 
chemical shift at 192.7 is characteristic for the C=S 
carbon of 4H-1,3,2-oxaxaphosphorine derivatives and a 
&_I~CO coupling constant of 144 Hz is only compatible 
with a P=S bond.’ 

Table 4 shows “C and “P NMR data of the 4H-1,3,2- 
oxazaphosphorine derivatives. Only ‘%NMR data of 
the skeleton carbons are tabulated and it is seen that the 
chemical shifts and the J+_l)c coupling constants of 
these are only slightly afkted by suhtituents. 

‘he “PNMR chemical shifts agree very well with 
those found for the 4H-1,3,2_benzoxaxaphosphorine 
derivatives.’ 





As to the mecbaaisms of the above reactions our 
~d~~~d~ is not complete. To account for the for- 
mation of P-beterocycles witb a P-0 moiety, it is sag- 
gested that the reaction of tbe en&e-form of tbe sub- 
strate with 1 gives a thiophosphoric acid intermediate in 
the tirst step. A subsequent PSH addition to the &rile, 
followed by a reanaqement gives the final product 3. 
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Xt is weU-known that alcohols react with 1 with for- 
mation of a P-0 bond” and the reaction between nit&es 
~~~~~~~~P~~c acids has recently been 

. 

IRO12 L SH+R'CrN 

The formation of 3 from 3-oxocarboxylic amide aad I 
can also be accounted for in a similar way, but the 
reaction of 3-oxocarboxyIic esters and 1 awaits further 
work for mastic cation. 

FiiiiaBy~ it six&d be mentiooed that trimeric p- 
rnc~x~oyl~off~~p~e oxide (6) was isoiated 
from the reactions of ~-k&-esters and &-kcto+mides 
with 1. 

~~~~~~r~c~~by 
elementary anaiyaes, MS, IR aad ‘H NM@ aad now we 
have recorded and analyzed ita “P NMR spectrmn. The 
“PNMR spectrum is a AB2 spectrum the anaIysis2* of 
which gives &=73.3 and & = 7f.1, reIative to 85% 
H2W+ Tbe coopliug constant Jn8 is found to be 
49.3 Hz. 

f3If. 5); f&82 f I fH, ml. Muts M‘ mfc 3iX ffiouad C, f%uI; H, 
4.m N, 3.91; P, 8.688. C&c.: C, 55.32, H, 4.06; N, 4.03; P, 8.9%& 

$6 - Tetmmetkyim - 2J - d&&v - 2(4 - mcthoxyphayl) - 4H 
- 1Sf - ~~~~p~~~ - 4 - fkii?ttu - 2 - s#&i& Y&d& m.ps* 
‘~Cand*PNMRspec~daEa8n~edinTabks2wt4. 
‘W NMR: U-1.9 (bH,m); 2.3 (W, ml; 263 G?H.mh 3.88 (3H, 8): 
6.8-8.2 (4H,m); 8.5 (l&d). MS: M’ m/c 32S. (Forimf: C, 51.68; 
H, 4.96; N. 4.31; P, 9.52. Calc.: C, 51.40; H, 491; N, 4.24; P, 
9.7&w 

6-Mcrihyl-S-plurrpi-2,3-~~-u4-~~~~~- 
4H - l&2 - o~~p~~ - 4 - t&m - 2 - &ik Yields, 
~p~,‘~CBMf~‘PNlLCRsPtCtlgtdaEBarertwrdedinTdrSesZ 
and 4. ‘H NMR: 1.86 CJH. 81; 3.88 (3W, ~1); 6.9-8.3 @Ii. rn). MS: 
M” m/c 36z. (Found: C, 55.49; H, 4.& N, 3.87: P, 857. Calc,: C, 
%.4R N, 4.4t; N, 3.8#; P, 8.~~. 

X Legrand ami N. Lozacb, &&. Sac. CM. Fr. 16% (1959). 
“N. tizacb, M. Dcois, Y. M&&x and 3. Tgts, IMd 1016 0%3I. 



Stwtica on orgmophosphus compoundkXXVIII 2437 

“A. Dorange, P. Tonnd and I? Vcnicn, C. R Acad Sk, Ser. C % J. Meyer, I. Tl~omscn and S.-O. Lawcsson,~to be published). 
276, 1057 (1973). 2'R J. Abdum, 2%~ Andysis of High Resdnhm NhfJt Sptctm. 

‘9. E. Newallis, J. P. Chupp and La C. D. Oroen~. Jo 018. I?kwicr, Amsterdam (1971). 
them. 27,3829 (1%2). 


