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1180 - 1 cm.). The tosylate ester of I I is converted 
by short refluxing in dimethylformamide to an 
inner salt (m.p. 170-172°; Anal. Calcd. for 
C38H42N2O10S^H2O: C, 61.93; H, 5.98; N, 3.84. 
Found : C, 62.23; H, 6.28; N, 3.82, sharp tosyl 
ion absorption bands a t 1010, 1034, 1029 and 
1170 - 1 cm.) whose quaternary na ture is indicated 
by the usual criteria.9 Regardless of whether the 
tosyloxy group be placed a t C-17 or at C-18 in the 
tosylate ester of I I , the hydroxyl function a t C-17 
must be a-oriented for quaternization to occur by 
a concerted mechanism. If the tosyloxy group 
were a t C-17, it would be displaced directly by N-4 
and if a t C-18, by participation of the tr imethoxy-
benzoyloxy group a t C-17. 

Two pieces of evidence allow a choice of the posi
tion of the esterified hydroxyl of raunescine and 
isoraunescine to be made. However, this point 
cannot be regarded as established with the same 
certainty as the s tructure of the alkanol amine, 
methyl raunescate. I I may be tosylated readily 
or trimethoxybenzoylated under conditions which 
will not esterify I. Isoraunescine (II) therefore 
probably possesses the free hydroxyl in the com
paratively less hindered C-18 position. II in dis
tinction to I shows no reserpine-like pharmaco
logical activity. This also points to the presence 
of a C-18 hydroxyl in I I . Unmasking of the C-18 
hydroxyl in reserpine by methanolysis yields the 
inactive methyl reserpate.10 

(9) P. A. Diassi, F. L. Weisenborn, C. M. Dylion and O. Winter-
steiner, T H I S JOURNAL, 77, 2028 (1955). 

(10) C. F. Huebner, R. Lucas, H. B. MacPhillamy and H. A. 
Troxell, ibid., 77, 469 (1955). 
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A FOUR MEMBERED PHOSPHORUS RING1 

Sir: 
The slightly volatile solid compound (CF3P)4 , the 

first known example of a ring composed of four 
phosphorus atoms, has been made by three methods: 
the reaction of CF 3 PI 2 with mercury a t room tem
perature, the thermal decomposition of P2(CF3)4 to 
form (CF3P)4 and (CF3) 3P, and the thermal decom
position of (CF3)2PH to form (CF3P)4 and HCF 3 . 
The second method was fairly successful in a bomb 
tube a t 300°, bu t since (CF3P)4 is somewhat un
stable a t t ha t temperature, it was bet ter to employ 
an appara tus permitt ing its removal by condensa
tion from a zone a t 350°. Only the lat ter proce
dure proved to be suitable for the pyrolysis of 
(CF3)2PH, which required 350° for appreciable re
action. 

The constitution of (CF3P)4 was demonstrated 
by its reaction with iodine, quanti tat ively reverting 
to 4 CF 3PI 2 . This in turn was converted to nearly 
4 H C F 3 by alkaline hydrolysis. The direct alkaline 
hydrolysis of (CF3P)4 delivered only half of the CF 3 

groups as HCF 3 , while the others were par t ly bro
ken down. Such behavior is consistent with the 

(1) This research was supported by the United States Air Force 
under Contract AF 33(616)-2743, monitored by the Materials Labora
tory, Wright Air Development Center, Wright-Patterson Air Force 
Base, Ohio. 

results of alkaline hydrolysis of (CFa)2PH and 
P2(CF3)4 .2 The vapor density of the new com
pound gave the molecular weight as 402; calcd., 
400. The substance melted under its own pres
sure (51 mm.) a t 65°, and the boiling point was es
t imated from the vapor tensions as 145°; Trouton 
constant, 22.7 cal./deg. mole. On storage in the 
vacuum system, the colorless solid varied its crystal 
form from square plates to long needles, frequently 
appearing as fairly regular or elongated hexagons 
(coffin shapes) or striated lozenges. 

I t is reasonable to suppose tha t the P4 ring in 
(CF3P)4 is stabilized by extra bonding which in
volves the lone electron-pair on each P with the 3d 
orbitals of adjacent P atoms, much as the Cl2 

molecule is stabilized by 3p-3d pi bonding.3 How
ever, the exact manner of forming these extra 
bonds cannot be judged until the orientation of the 
CF 3 groups is known. Accordingly, the geometry 
of the (CF3P)4 molecule is being studied by physi
cal methods. Studies of its chemical character 
also are in progress. 

There are indications t ha t higher (CF3P)1 poly
mers occurred as by-products, and these are being 
sought, as a pa r t of a fuller s tudy of the conse
quences of P -P bonding. The trimer is not ex
pected for reasons of bond-strain, and the dimer 
would require 3p-3p pi bonding, which is not 
favored.4 '6 For this reason we suggest t ha t the 
compound originally called "phosphobenzol," and 
formulated as C 6 H 6 P=PC 6 H 6 , 6 actually has a 
polymeric ring structure analogous to t ha t of 
(CF3P)4 . 

(2) F. W. Bennett, H. J. Emeleus and R. N. Haszeldine, / . Chem. 
Soc.,3896 (1954). 

(3) R. S. Mulliken, T H I S JOURNAL, 77, 885 (1955). 
(4) K. S. Pitzer, ibid., 70, 2140 (1948). 
(5) R. S. Mulliken, ibid., 72, 4493 (1950). 
(6) H. Kohler and A. Michaelis, Ber., 10, 812 (1877). 
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INVESTIGATIONS ON LIGNIN AND LIGNIFICATION. 
XVIII. INCORPORATION OF ^-HYDROXYPHENYL-

PYRUVIC ACID INTO LIGNIN 
Sir: 

The detection of ^-hydroxybenzaldehyde among 
the oxidation products of several native and enzy-
matically liberated lignins1 '2 necessitates a revision 
of some oft-quoted theories of the mechanism of 
lignin formation. After absorption of specifically 
C14-labeled shikimic acid into a sugar cane plant, 
it was established t ha t this compound was incor
porated into the lignin.3 Degradation of the lignin, 
via vanillin, revealed t ha t the distribution of ac
t ivi ty in the aromatic ring of vanillin was compa
rable to the distribution of activity in the ring of 
the incorporated shikimic acid. Hence, it was 
concluded t ha t shikimic acid is an intermediate on 
the pa thway to the aromatic rings of the lignin 
building stones.3 

(1) F. F. Nord and G. De Stevens, Die Naturivissensckaften, 39, 479 
(1952). 

(2) G. De Stevens and F. F. Nord, Proc. Natl. Acad. Sci., U. S., 
39, 80 (1953). 

(3) G. Eberhardt and W. J. Schubert, T H I S JOURNAL, 78, 2835 
(1956). 


