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Phosphazines (I) have been previously obtained by reactions of (1) diazo 

compounds with triphenylphosphine 2 (Equation 1) and (2) hydrazones with tri- 

phenylphosphine dibromide and triethylamine3 (Equation 2). These methods 

are frequently limited in that synthesis of 

@,P: t RsC=Ns __j, RrC=N-N=P’& (1) 

R,C=N-NH2 t BrsP@s 2Et3N > R,C=N-N=P@, 
-2 EtsN. HBr 

I 

(2) 

diazo compounds or hydraeones may be inefficient or laborious; the methods 

can be of real disadvantage in preparative work, particularly when a variety 

of aldehyde phosphazines is required. The present research thus involves 

development of simple and effective reactions and methods for preparing tri- 

phenylphosphasines (I). The varied chemistry of such phosphazines will be 
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described ill subsequent publications. 

N-aminotriphenylphosphinimine (III) has been synthesized from tri- 

phenylphosphine dibromide and hydrasine in the presence of triethylamine4 

(Equation 311, and reaction of the resulting hydrasinotriphenylphosphonium 

bromide (II] with sodium amide in liquid ammonia 5,o (Equation 4). In the 

bsPBr, t H,N-NH2 
EtsN 

F[(D~P-NH-NH, ] +Br- +HrN-NH**HBr 
-EtsN. HBr (3) 

[0sP-~~-NH2 ] +~r- t NaNHs S OsP=N-NHz t NaBr t NH~ (4) 
II III 

present investigation a study of reactions .of N-aminotriphenylphosphinimine 

(III) with aldehydes and ketones was initiated for possible advantageous 

synthesis of triphenylphosphaeines (1,Equation 5). The behavior of N-amino- 

triphenylphosphinimine (III) with aldehydes and ketones was also of interest 

in determimng whether III functions as an ylide reagent (III’) for effecting 

oxygen-hydrasine transfer to give hydrazones (IV) and triphenylphosphine 

oxide (Equa.;ion 7). 

~~P=N-NH~ t o=c~a - 0sP=N-N=CRr t Hz0 (5) 
111: I 

I (6) 

0$-G-NH, t O=CR, _ HsN-N=GRs t 0sP=O (7) 

111:’ IV 

It has been found that aromatic aldehydes and ketones react rapidly with 

N-aminotriphenylphosphinimine (III) in benzene and in the presence of 

molecular sieves (Linde pellets, 4A) as a desiccant to yield triphenylphos- 

phasines (I) as principal products (Equation 5; Table l)?. In the present 

study III was generated in situ from hydraainotriphenylphosphonium bromide -- 
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TABLE 1 

Triphenylphosphaeines (I) from N-aminotriphenyl- 

phosphinimine (III) and Aldehydes or Ketones 7,a 

Carbonyl Compound 

E-Nitrobensaldehyde 

Acetophenone 

Fluorenone 

Benaophenone 

Phosphaaine, 
$ yield 

7 90 

69 

44 

39 

(II) and equivalent quantities of n-butyllithium in hexane. These results 

differ fundamentally from that of Appel and Schalhorn6 who in a recent 

communication, in which experimental conditions were not given, report 

that III functions as an ylide transfer reagent in reaction with ketones to 

give triphenylphosphine oxide and ketone hydraeones (Equation 7). By the 

methods of the present research triphenylphosphazines (I) can indeed be 

adequately prepared. The triphenylphosphazines are sensitive however to 

moisture and to oxygen and may decompose on storage. Without proper 

desiccation or techniques of reaction and isolation, the triphenylphosphazines 

(I) may hydrolyze rapidly to hydrazones and triphenylphosphine oxide 

(Equation 6). Such processes in the presence of parent aldehydes or ketones 

(Equation 8) along with reaction of the phosphaaineb (I) with the aldehydes or 

ketones yield arines (Equation 9) in appreciable quantities. 

RrC=N-NH2 t O=CRs - RaC=N-N=CRa t Hz0 (8) 

RaC=N-N=P#, t O=CRr - RsC=N-N=CRa t &PO (9) 
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A much superior general method for preparing triphenylphosphasines 

has been subsequently developed based on reaction of hydraeinotriphenyl- 

phosphoniczn bromide (II) with aldehydes and ketones to give triphenylphos- 

phaeinium bromides (V, Equation 10, Table 2) which are efficiently 

converted to their phosphasines (I) by bases 
9 

(Equation 11, Table 2). 

[~+NH-NH~ 1 ‘B r-c 0=C~a - [0sP-NH-N=CRJ+Br-+ Hz0 (10) 

I:[ V 

C~~P-NH-N=CR~I+B~- + KOH 0 ‘&P=N-N=CRr f Ha0 t KBr (11) 

V I 

Hydrasinotriphenylphosphonium bromide (II), a storable reagent, is easily 

prepared in large quantity and in good yield4 (Equation 3). Reaction of II 

with aldehydes and ketones occurs rapidly and efficiently in methanol with 

no particular precautions. The phosphasinium hydrobromides (V) are 

isolated readily upon removal of methanol, trituration with ether, and 

crystallization from isopropyl alcohol-ether. In general the phosphazinium 

hydrobromides (V) can be stored for long periods without significant 

deterioration. Conversion of the phosphazinium hydrobromides (V) to 

their phospaasines (I) when desired is effected simply in chloroform by 

extraction with aqueous alkali or by chromatography on basic alumina. 

Azines as derived from the phosphasinium hydrobromides and the aldehydes 

or ketones are usually minor consecutive products of the method. Bensil 

and hydrazinotriphenylphosphonium bromide (II) gave no detectable quantity 

of its monophosphasinium hydrobromide; benzil monoasine is formed. 

9, lo-Phenanthrenequinone and hydrazinotriphenylphosphonium bromide (II) 

give lo-diazo-9-phenanthrone in 97% yield; under the experimental 

conditions neither its monophosphasinium hydrobromide nor its monophos- 

phasine are stable.ll 
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TABLE 2 
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Triphenylphosphazinium Salts (V) and Triphenylphosphaaines (I) 

from Hydrasinotriphenylphosphonium Bromide (II) 

and Aldehydes or Ketones 

Carbonyl Compounds 

A cetaldehyde 

Butyraldehyde 

Isobutyraldehyde 

Benealdehyde 

Phosphazinium Hydrobromidel’ Phosphazine 

V, $ yield I, $yielda 

100 

92 

92 84 

98 76 

p-Methoxybenzaldehyde _b 

p-Nitrobenzaldehyde 82’ 

Cinnamaldehyde 86 

Acetone 100 

Cyclohexanone 96 

Mesityl Oxide 0 

A cetophenone 89 

Fluorenone 36d* e 

80 

83 

92 

96 

60~ 

Benzophenone 0 

aBased on V. 
b 

p-Methoxybenzaldehyde azine was isolatedJn 76% yield. 

%r isolated in 
-Nitrobenr.aldehyde aaine was obtained in 10 $ yield. Fluorenone azine 

- 56% yield in this experiment. eAn overall yield of 50$, 
based on fluorenone, was also obtained on chromatography of the crude 
phosphaeinium hydrobromide (V) on alumina. 
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7. Typical procedure. - To a stirred, cooled suspension of hydrazinotri- 
phenylphosphonium bromide (II) and molecular sieves in benzene was 
added an equivalent of n-butyllithium. The appropriate aldehyde or 
ketone was introduced and the mixture then refluxed for several hours. 
The soled material was filtered from the benzene and washed with 
chloroform. Evaporation of the filtrate yielded the phosphazine. 

8. All triphenylphosphasines (I) and phosphazinium hydrobromides (V) 
give praper analyses or correspond in melting points with literature 
values . 

9. L. Homer and E. Lingnau , Ann., 591, 135 (1955) report that triphenyl- 
phosphaxinium hydrochloride6 in chloroform upon extraction with aqueous 
alkali yield the phosphazines. 

10. Phosphazinium salts (V) are generally white and absorb strongly in the 
3.8, 7.0 and 9. Ou regions. They hydrolyze in aqueous acid to 
aldehydes or ketones and in aqueous bases to hydrazones. The phos- 
phaeinium salt of p-nitrobenzaldehyde is yellow. The phosphazines 
show principal absorption at 7.0 and 9. Ou - 

11. W. Ried and H. Appel. Ann., 646, 84 (1961) report that lo-diaeo-9- 
phenanthrone does not form a stable triphenylphosphazine; reaction of 
9-diazophenanthrone and triphenylphosphine in dioxan in the presence 
of zinc chloride however gives a 1:l adduct of the phosphasine and 
zinc chloride, 


