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line (111), a case of direct rupture of a carbon- 
carbon bond under relatively mild conditions has 
been encountered. When either a mixture of I1 
and I11 in methanol or the Schiff base from I1 
and I11 are reduced catalytically over Raney nickel 
a t  temperatures between 100 and 160’ and pres- 
sures of from 400 to 800 Ib. per sq. in. the high 
boiling product was found to consist of about 25- 
295% of I and 505% of 2-methyl-8-methoxy-5,6-di- 
hydro-4-imidazo[ij]quinoline (IV). 

H, 

I 1  
N=C-CHa 

Compounds, of the type of IV have been re- 
corded as arising from the action of acetic acid or 
anhydride on 8-amino-1,2,3,4-tetrahydroquino- 
line,2 a process which obviously proceeds by elimi- 
nation of water from a tautomeric form of an acet- 
amino derivat.ive of the tetrahydroquinoline and 
which involves no rupture of a carbon-carbon 
linkage. In the present case final identification 
of IV was by mixed melting point with a sample 
prepared according to Price and Herbrandsons 
whose note appeared after the structure of IV 
had been demonstrated by oxidative degradation. 
From the lower boiling products of the amination 
reaction N,N-diethyl-n-propylamine hydrochlo- 
ride, in. p. 505.5-206.5, was isolated. 

And .  Calcd. for C,Hl,N.HCl: C, 55.4; H, 
12.0. Found: C, 55.3; H, 12.2. 

The structure of the latter was confirmed by 
comparison with a sample synthesized for the 
purpose as well as by comparison of the methio- 
dides of the amine from the two sources. The 
methiodide melted a t  243-241’. 

Anal. Calcd. for C8H2JN: C, 37.4; H, 7.8. 
Found: C, 37.6; N, 8.1. 

Further ex:amiiiation of the reaction showed 
that IV is formed when 6-methoxy-8-aminotetra- 
hydroquinoline (17) is merely heated with a variety 
of ketones a t  15OL2OO0. Thus with octanone-2, 
hexane was eliminated and with methyl benzyl 
ketone, toluene was eliminated and IV remained. 
Barber and Wragg” have recently described a con- 
densation product of V with acetone to which the 
structure of 2,2-dimethyl-S-rnethoxy-l,2,5,6-tetra- 
hydro-4-imidazo [ij] quinoline is assigned, This 
substance on heating likewise yields IV. 

Details of the above observations will be pub- 
lished shortly, 
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PERIODATE OXIDATION OF PHENOLS 
Sir: 

As part of an investigation of periodic acid 
oxidation of lignin sulfonic acids’ there have been 
examined a number of compounds of structure 
possibly related to lignin. It has been found 
that under conditions previously considered 
specific for the oxidation of a,/3-glycols, a- 
hydroxyketones, a,p-diketones and certain @- 
carbonyl c o m p o u n d ~ ~ ~ ~  some substituted phenols 
are attacked by periodic acid. Table I lists the 
consumptien of periodate by several phenols and 
aromatic amines. The reactions- carried out a t  
room temperature in dilute aqueous solution 
were essentially complete in a few hours. In all 
cases, except those of resorcinol and phloroglucinol, 
oxidations were accompanied by appearance of 
yellow to red colorations. 

TABLE I 
REDUCTION OF PERIODATE BY PHENOLS ASD AMISES 

(TIME OF REACTION T W O  AND ONE~HALF HOURS) 
Moles of 

periodic acid Critical 
consumed oxidation 

per mole of potential. 
snbstrate volts 

Phenol 0.0 1. ox9 
Vanillin 0.1 1.080 
Resorcinol 0.5-1.0 1.043 

p-Arninocinnamic acid 2.0 1.020 estd. 
p-Xaphthol 1.8 1.017 

5-Chlorovanillic acid 2.5 
Guaiacol 3 . 0  ,868 
Vanillic acid 3.0 ,865 
Acetylvanillic acid 0.0 . . .  
Vanillyl alcohol 3.6 ,831 estd. 
Cresol 3.1 .825 
Phloroglucinol 0 . 5  .789 
a-h-aphthol 2 .5  . 797 
Ferulic acid 3 .1  .757 estd. 
Catechol ’ 3 .7  .712 
Hydroquinone 1 .1  .715 

Although i t  appears that to be oxidized by 
periodic acid a phenol must have a critical oxida- 
tion potential4 of less than approximately 1.04 
volts, this is not the only factor determining the 
rate and degree of oxidation. For example, 
resorcinol is oxidized more readily than the cresols, 
while phloroglucinol with a low oxidation poten- 
tial is oxidized but slowly. Orthodiphenols con- 
sume appreciably more periodate than mono- 
hydric phenols or meta or para diphenols. 

Attempts to isolate and characterize definite 
products from the periodate oxidation of vanillic 
acid and ferulic acid were unsuccessful. The 

p-Cresol 0 .1  1,038 

p-Anisidine 1 . 2  0,892 
,570 estd. 
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methoxyl contents of the dark brown amorphous 
products were only a fraction of those of the origi- 
nal acids. 'That from ferulic acid contained 98% 
methoxyl after five minutes of oxidation, and after 
five hours of reaction the product from vanillic 
acid contained 6.57, methoxyl. 

Methoxyl groups previously reported lost dur- 
ing the periodate oxidation of purified ammonium 
lignin sulfonate1 have been identified as methanol 
in the volatile products of the oxidation, as meas- 
ured by the colorimetric method described by 
Simmons.s 

The evidence cited here indicates an attack upon 
the aromatic nkleus in the lignin sulfonic acids. 
The absence of any easily discernible stoichiometry 
and failure to isolate definite products precludes 
any ready interpretation for the course of the 
reaction, without further investigation. Such a 
study is being undertaken in this Laboratory. 
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PEROXIDE-CATALYZED ADDITION OF TRICHLORO- 
SILANE TO 1-OCTENE 

Sir: 
The preparation of n-octyltrichlorosilane in 

367, yield from silicon tetrachloride and n-octvl- 
magnesium bromide has been reported.' We 
have now prepared this compound in excellent 
yield from 1-octene and trichlorosilane in the 
presence of diacetyl peroxide. 

This new reaction of trichlorosilane is applicable 
to a wide variety of silicon hydrides and unsatu- 
rated compounds, and thus provides an important 
new synthesis for organosilicon compounds.2 

Similar additions of chloroform and of bromo- 
form to 1-octene and other olefins have been re- 
ported . 3  

1-Octene, (7.9 g., 0.1G mole, and trichlorosilane, 
b. p. 3 2 O ,  135.5 g., 1.0 mole, were placed in a three- 
necked flask with dropping funnel, thermometer, 
and a reflux condenser connected through a trap 
cooled in Dry Ice-acetone to a mercury seal of 20 
cm. height. The system was swept with nitrogen 
for two hours, and the reaction mixture was 
heated to 45' under the slight extra pressure of 
the mercury. Crystalline diacetyl peroxide, 3 g., 
0.02.5 mole, dissolved in 19.1 g., 0.17 mole, of 1- 
octene was then added during two hours. The 
mixture was heated a t  50-63' for an additional 
nine hcprs. 

Xf ter renioval of excess trichlorosilane, the resi- 
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due was distilled at reduced pressure and then re- 
distilled at atmospheric pressure, giving 80.9 g. of 
clear colorless liquid, b. p. 231-232' a t  728 mm., 
99% yield. 

Anal. Calcd. for CsHI7SiC13 : C1,43.0. Found : 
C1, 42.9, 43.0. 

n-Octyltrichlorosilane from silicon tetrachloride 
and n-octylmagnesium bromide boils 233' a t  
731 mm.; 119' a t  28 mm.l 

Treatment of a portion of the product with 
ethanolic potassium hydroxide gave no hydrogen, 
indicating the absence of Si-H bonds.4 

Reaction of the product, 24.8 g., 0.1 mole, with 
0.35 mole of methylmagnesium bromide (using a 
procedure known to form the tetra-alkylsilane 
from n-octyltrichlorosilane)l gave 13.0 g. of n- 
octyltrimethylsilane, b. p. 201.5' a t  733 mm., 
n 2 0 D  1.4242, 74% yield. Constants for this com- 
pound' are: b. p. 202' a t  760 mm., n20D 1.4212. 
All the data thus conclusively confirm equation (1). 

According to Kharaschj3 the addition of chloro- 
form to olefins is a free-radical chain reaction, initi- 
ated by free methyl radicals generated in the reac- 
tion mixture by decomposition of the peroxide. 
A similar free-radical mechanism applies to our 
reaction, especially in view of the lower bond 
energy of Si-H (75.1 kcal./mole) as compared 
to that of C-H (87.3 kca l . jm~le ) .~  Thus the 
addition may involve the steps 

(CH&00)2 + 2CH3COO. 
CH3COO. + CH3. + COz 

CH3. + HSiC13 -+- CHI + C18Si. 
RCH=CH2 + Cl&. + RCHCH2SiC18 

RCHCH2SiC13 + HSiC13 + RCH2CH2SiC13 + CbSi. 

This work is being continued. 
Trichlorosilane and 1-octene a t  47-54" with a weak ultra- 

violet source give a 24% yield of n-octyl trichlorosilane 
corresponding completely to the product of the peroxide- 
catalyzed reaction. (Added to proof January 13, 1947.) 

(4) Cf. Sauer, Scheiber and Brewer, ibid., 68, 962 (1946). 
(5) Cf. Pauling, "Nature of the Chemical Bond," Cornell Uni- 

versity Press, Ithacd, N. Y., 1942, p. 53. 
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THE REACTION OF AMINOALKYL HALIDES WITH 
DIPHENYLACETONITRILE. THE STRUCTURE OF 

AMIDONE 
Sir: 

Recent reports have indicated an uncertainit? 
o f  the structure of the new German analgesic 
drug .\midone, or No. 10S20.1n2 

In this Laboratory, the preparation of this new 
drug by the German procedure led to the finding 
that the reaction between diphenylacetonitrile 
and 1 -dirnethylamino-2-chloropropane results in it 
mixture containing equal amounts of two isoiiieric 
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