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In the course of our studies (1) on phosphorus heterocycles, we have discovered 

examples of the diazaphosphole system, namely the 2,3-dihydro-3-methoxy-l-methyl- 

2,4,5-triphenyl-1H-l,2,3-diazaphosphole-3-oxide (&) and the corresponding 

5-benzyl derivative (a). Treatment of the azoalkenes (1; R=Ph, PhCHz) with 

P(OCHX)~ afforded the unexpected compounds 2 which we believe represent the first 

derivatives of the unknown IH-1,2,3-diazaphosphole. 

Small amounts of x ware also observed. The reaction was carried out in dry 

hexane at reflux temperature for five days, with rigorous exclusion of moisture. 

After evaporation of the solvent the resulting mixture, chromatographed over SiOz 

(benzene:ether = 9:l as eluent), afforded pure ;Z (60% yield) and pure 31 (10% 

yield). The products have been characterized, by 
1 
H-NMR, ir and mass spectroscopy. 

The mass spectrum of h showed the parent ion at m/e=376 (Cz2HzqOzNzP)+ a5 the 

base peak and the predominant fragments m/e=361 (M+-CHa) and m/e=118 (Ph-CEG-CH3). 

Analogous fragmentation pattern was observed in the mass spectrum of a. 

The 'H-NMR data are reported in the Table. It is interesting to note that 

isomer JJ does not interconvert into 3II in several solvents (CDCla, CsHs, 

hexane), even after many days under neutral conditions; on the contrary inter- 

conversion of isomer JJ into 3II occurs slowly under acidic conditions. In isomers 

J the differences in the ;Fa;i;yl shifts between the NH as well as the methinic 

protons resonance suggest ' ’ that isomers x have the syn-configuration defined 

as that in which the aniline and phosphonic groups are on the same side of the 

C=N bond. 

The NH of a is strongly intramolecularly bonded as indicated by itslo,+resonance 

value; this is due to a mutual interaction of the NH and PO groups in which must 

therefore lie on the same side of the C=N bond. On the other hand the NH of the 

other form m, cannot give hydrogen bonding and this resonates at higher magnetic 

field. 

It should be noted that when P(OEt) 3 was used in this reaction formation of 

compounds with the N-Ethyl group was not oberved even after longer reaction times. 

The overall results, including the mechanism for the product formation, are shown 

in the Scheme. 
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TABLE - 'H-NMA Dataa (CDC13) of Z.and J. 

No. 26 

Comp.(Rf.) m.p("C) dNCHs(J.Hz) GPOCHa (J.Hz) &cH(J.H~) GArom. ~NH 

i&(0,15) 103-105 2,6l(d,l,5) 3,15(d,l3) 6,50-7,35(m) 

;Fh(O,l5) 135-137 2,87(d,1,5) 3,45(d,13) 6,90-7,85(m) 

U(O,35) 145-148 3,46(d,ll) 3,54(d,ll) 4,76(d,31) 6,30-7,65(m) 9,90 

m(O,Os) oil 3,42(d,ll) 3,52(d,ll) 4,15(d,23) 6,20-7,65(m) b 

3bI(0,35) oil 3,60(d,12) 3,65(d,l2) 4,60(d,28) 6,85-7,90(m) 9,95 

3bII(0,05) 166-168 3,70(d,ll) 3,80(d,ll) 4,35(d,24) 6,90-7,95(m) b 

aConcentrations of 3 to 5 mol % phenylhydrazone were used; Chemical shifts in 

parts per million from MeSid; 
b 
Masked by aromatic protons. 

Clearly our results involve a group transfer reaction presumably in penta- 
(3) coordinated phosphorus intermediates . 

The mechanism we propose for this reaction involves the formation of a trigonal 

bipyramidal phosphorane such as 4 with its tautomeric form 5 and (or) the ylide 

form 1. (4) The formation of 1 may be favoured by its possible "aromatic character" . 

A nucleophilic attack of 2 (or 4) on the activated (5) equatorial methoxy carbon 

of 4 gives the NI-Me phosphorane 4 and the ring-opening compound a. A further 

nucleophilic attack of 5 (or 4) on the equatorial methoxy carbon of 6 gives 2 with 

reformation of 6. In this case the exclusive ring-retention is rationalized both 

on the basis of the expected (6) apicophilicities of the =N-d-Ph (A) and the -NMe-A- 

(B) groups compared to the methoxy group and on the basis of the relative anionic 
(7) stability of the leaving group . 

In 4, A is more apicophilic and a better leaving group than the methoxy group UC); 

on the contrary the B group in compound a is a poorer apicophile and has a smaller 

leaving ability than the methoxy group. 

This is to be expected in view of the fact that the A group has a greater 
(6a) x-acceptor character than the B group . 

Intramolecular attack with formation of 1 is also possible and in penta- 

coordinated forms 4 and 3 this attack may be favoured by their intramolecular 

overcrowding. 

The absence of N-Et compounds when P(OEt) 3 is used confirms this SN2 reaction 

at the carbon atom. The absence of attack at the ethoxy methylene carbon is most 

likely due to the lower reactivity of the ethyl with respect to the methyl in 

the 5N2 reactions. 

This effect is seen, for example, in the average 30-fold greater reactivity of 

methyl es compared to ethyl in SN2 reaction (8). It might be also noted that the C-O 

cleavage has been observed in phospholanium salts (9) and in oxaphosphoranes (IO)* 
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Scheme 

Ph--be -N=N-Ph 

a,R=Ph 

b,R=PhCH, 

3P 2 

The observed good configurational stability of JJ excludes any possibility of 

rapid isomerization of this compound in reaction conditions and confirms that 

even the formation of JJ implies a cyclic intermediate such as 4. 

In conclusion, we believe that our findings clearly indicate that OMe groups 

attached to a pentacoordinated phosphorus are activated to undergo a SN2 reaction 

at carbon, and this result may probably lead a further insight into biochemical 

reactions involving phosphorus compounds. 
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