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isolated as the hvdrochloride by treating the dry ether solu- 
tion with anhydrous hydrogen chloride to obtain the follow- 
ing compomds: 
2,8,4,6-Tetrarnethyl-p-phenethylamine hydrochloride (.?io'%); 

m.p. 246-248'; colorless platelets (ethanol-ether). 
Anal. Cdrd .  for C12HZoC1N: C1, 16.6; N, 6.55. Found: 

C1, 16.4; X, 6.49. 
2,3,Q,G-Tetrarnethyl-p-phenethylamine hydrochloride (69%); 

m.p. 283-285' (dec.): colorless plates (ethanol). 
Anal. Ciilcd. for CxzHzOClX: C1, 16.6; N, 6.55. Found: 

C1, 16.3; N, 6.54. 
b,3,5,6-Tetramethyl-p-phenethylamine hydrochloride (79%); 

m.p. 360-365" (sub1 ); colorless plates (ethanol-water). 
ilnal. Cdcd. for ClzHzoClllr': C1, 16.6; N, 6.55. Found: 

C1, 16.3; S. 6.15. 
2,S,4,5,6-Pentamethy~-~-phenethylamine hydrochloride 

(40%); m.p. 340" (suhl.); colorless needles (ethanol-water). 
Anal. Calcd. for C13Hz2C1N: C1, 15.6; N, 6.15. Found: 

C1, 15.7; N, 6.0. 
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We described recently2" the preparation of the 
brightly colored phenylazophosphinemethylene (V j 
and p-nitrophenylazophosphinemethylene (VI j , 
from the coupling reaction of triphenylphos- 
phoniumcyclopentadienylide (I)2b with the cor- 
responding diazonium halide, I1 and 111. In these 
reactions, a methylene chloride solution of the 

methylenes having electron-attracting and elec- 
tron-releasing groups in conjugation with the 
phosphorus. Table I shows the main absorption 
maxima of these substances in neutral and in 
acidic aqueous alcohol. In the azophosphinemethyl- 
enes (neutral medium), both types of groups exert 
a powerful bathochromic effect, although the p -  
nitro effect is considerably greater. We have sug- 
gested2" that these bands are due to  electronic tran- 
sitions from ground states of type a-b (with little 
contribution from structures c and d )  to electron- 
ically excited states of type c-d. It may well be 
that operation of d-orbital resonance in phosphorus 
permits a significant contribution of structure 
VIIe to the excited state. Some of the electronic 
features of 4'-nitro-4-diethylamiiioa~obenzene~ can 
be recognized in the substituted azophosphine- 
methylenes VI and VI1 

Perhaps it is valid to regard the phosphonium- 
cyclopentadienylide moiety in the azophosphine- 
methylenes as both an electron-source and an 
electron sink, depending on the demands of the p- 
phenyl substituent X. 

TABLE I 
ULTRAVIOLET SPECTRA O F  TRIPHENYLPHOSPIIONIUM-[2-(~- 

PHENYLAZO) ICYCLOPENTADIENYLIDES 

Keutral Acid 
Xrn,,, ~ m , , ,  

s MP ( E )  Mw (€1 
P-H 455 (20,600) 440 (25,300) 
P - ~ ( C Z H S ) Z  483 (30,000) 423 (31,700) 
P-NO~ 537 (28,300) 436 (36,300) 

(1) Texas Co. Fellow, 1956-1957. 
(2) (a) F. Ramiree and S. Levy, J .  Am. Chem. SOC., 79, 

(3) (a) E. Sawicki, J .  Org. Chem., 2 1 ,  605 (1956); (b) 
W. S. McGuire, T F. Izzo, and S. Zuffanti, J .  Org. Chem., 
2 1, 632 (1956). 6167 (1957): (b) J. Am. Chem. SOC., 79, 67 (1957). 
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I with the diazonium salts can be carried out in a 
strongly acidic aqueous solution, in which I is 
soluble a3 its salt, without added organic solvent. 

(+) P(CsH5)3 

EXPERIMENTAL4 

TTiphenyZphosphonium- [2-( p-diethylaminopheny1azo)- 
cyclopentadienylide] (VII). A solution of p-diethylamino- 
benzenediazonium chloride-zinc chloride-monohydrate, p-  
( CZHS)2N-C6H4-KT2C1~ZnClP~H20 (3.89 g.) in water (50 ml.) 
was treated with sodium acetate (2 g . )  and mixed with a 
solution of triphenylphosphoniumcyclopentadienylide ( I )  
(3.26 g. )  in rnet,hylene chloride, a t  room temperahre. The 
brown mixture was stirred 1 hr. and then treated with 
aqueous sodium hydroxide. The methylene chloride layer 
was concentrated in vacuo and the residue was dissolved in 
hot methanol. The azophosphinemethylene VI1 (4.13 g., 
83% yield, m.p. 194-196") crystallized as orange-brown 
crystals, on cooling. It was recrystallized from benzene- 
methanol (3.4 g., m.p. 199-201'). The analytical sample 
was green in the form of large crystals and red-orange when 
powdered; bands (KBr) a t  6.28(s), 6.70(w), 6.86(m), 
7.02(m), 7.42(m), 7.60(s), 7.92(s), 8.42(m), 8.70(m), 
9.02(m), 9.55(w) and 9.75(m) p. 

A n a l .  Calcd. for CarH,?NrP: C, 79.0; H, 6.4; ?J, 8.4. 
Found: C, 78.9; H, 6.4; N, 8.8. 

Cltraviolet absorption spectra of the p-diethylaminophenyl- 
azophosphinemethylene VII. A,,, in acetonitrile: 478 mp 
( E  34,000), maroon color. A,,,, in QC5y0 ethanol: 483 m p  ( e  
30,000) and inflections at' 222 mp ( e  52,300), 252 m p  (E 
18,000) arid 345 mp ( E  8,000). X,,, in acid m,edium: (a) 423 
mp ( t  31,000), 1 ml. of a solution containing 12.1 mg. of the 
azophosphinemethylene VI1 in 25 ml. of 9576 ethanol, 
diluted to 25 ml. with 57& aqueous hydrochloric acid; (b )  
same spectra when dilution was performed with 0,l.Y and 

(4) Analyses by IMicro-Tech. Laboratories, Skokie, 111. ; 
_____ 

melting point's are corrected. 

with 0.011V hydrochloric acid; (c) z = 24,000 a t  423 mp 
and no inflection at  483 mp, when dilution was made with a 
buffer of p H  - 5 ;  (d) E = 10,500 at  483 mp and no inflection 
a t  423 mp when dilution was made with a buffer of p H  - 6; 
turbidity was noticed; (e) solid precipitated when buffer 
of pH N 7 was employed for the dilution. 

Triphenylphosphonium- [2-( p-diethylaminopheny1azo)- 
cyclopentadienylide] dihydrobromide (VIII). The p-diethyl- 
aminophenylazophosphinemethylene VI1 (0.220 g.) was dis- 
solved in 10 ml. of methanol containing ca. 7 drops of con- 
centrated hrdrobromic acid. Ethyl acetate was added and 
the dark yellow precipitate which formed was collected; 
weight: 0.255 g. The analytical sample was obt'ained from 
methanol-ethyl acetate and had m.p. 181-183" (Koefler, 
corr.); bands (KBr) 6.42 (m), 6.62 (m), 7.03 (m),  7.42 (SI, 
7.95 ( 6 ) ;  9.00 (s), 9.70 (m) p. 

Anal .  Calcd. for t,he monohydrobromide C33Ha&'rPBr: 
C, 67.9; H, 5.8; for the dihydrobromide C33H14SJ'Br?: 
C, 59.6; H, 5.1. Found: C, 58.8; H, 5.4. 

Coupling of triphenylphosphoniumcgclopentadien,~lide ( I )  
with benzenediazonium chloride (11) in aqueous mineral acid 
solution. -4 benzenediazonium chloride solution !vas pre- 
pared in the iisual manner from 0.186 g. of aniline. 0.5 ml. 
of concd. hydrochloric acid, 3 g. of ice, and 0.138 g. of sodium 
nitrite (in 3 ml. of water). This cold solution (0-5") was 
quickly added to a solution containing 0.632 g. of triphenyl- 
phosphoniumcyclopentadienylide ( I )  in 60 ml. of 10% 
aqueous hvdrobromic acid, kept a t  10". immediate red- 
orange precipitate appeared. Aftrr 40 min., thr solid was 
collected; weight: 0.951 g., m.p. 221-228'. This solid, which 
is triphenylphosphonium-(2-phen~lazo)-cyclopentadienylide 
h?/drobromide,** was dissolved in methanol (26 ml. ). The 
filtered solution was treated with 5% aqueoiis sodium 
hydroxide and the precinitate thus formed (0.65 g., crude 
m.p. 226') was recrystallized from benzene-methanol, The 
yield of triphenl.lphosphonium-(2-phen~lazo~c~clopenta- 
dienylideZa (V)  was 0.46 g. (717,); m.p. 238-240'. 
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The reaction of aliphatic diazo compounds with 
tertiary phosphines has been studied by Staudinger 
and his c o - ~ o r k e r s . ~ ~ ~  Diphenyldiazomethane (I) 
was said2 to react with triphenylphosphine (11) to 
give a "phosphasine" 111, a yellow crvstalliiie 
substance which decomposed a t  173'. When the 
phosphaziiie 111 was heated to 185' in vacuo, tri- 
phenylphosphine-diphenylmethylene IV  was ob- 
tained as red crystals, m.p. 170-172'. 
(CsHshCX, + (CfiHs)J' --+ 

I I1 
(('6H5 l , r ' - - ~ - ~ = ( > ( C , H s ) n  

I11 

(1) Texas Co. Fellow, 1956-1957 
(2)  (a) H. Staudinger and J. Rfcyer, Helv. ("hzni. Acta, 

2 ,  619 (1919); Helv. Chim.  Acta, 2 ,  635 (1919). 
(3) Cf. G. M. Kosolapoff, Organophosphorus Compounds, 

John Wiley and Sons, Inc. New York, X. Y .  1950; pp. 28,297. 


