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investigated with the same engine. Definite audible 
knock could be produced with a molecular concentra
tion of 0·3 per cent of the methane. It was found 
that the pro-knock effect could be suppressed by lead 
tetraethyl. Similarly, when running on weak hydro
gen-air mixtures in this engine, the knock was 
suppressed by lead tetraethyl, confirming, therefore, 
Downs's and Walsh's observations, and also that the 
knock induced by nitrogen peroxide in such mixtures 
could be similarly suppressed. 
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Dehydrochlorination and Insecticidal 
Action in Chlorinated Hydrocarbons 

EARLY in the history of D.D.T., Martin and Wain1 

suggested that easy dehydrochlorination is necessary 
for insecticidal action in chlorinated hydrocarbons. 
This generalization has since been extended to 
benzene hexachloride, to chlorinated indanes and 
terpanes. A new group of insecticides, introduced 
by Julius Hyman and Co., of Denver, Colorado, pro
vides an exception to this rule. For example, 'C.om
pound ll8', stated to be 1,2,3,4,10,10-hexachloro-
1 : 4,5 : 8-diendomethano-1,4,4a,5,8,8a-hexahydro
naphthalene, is stable to alcoholic potash yet is of 
the same order of insecticidal activity as D.D.T. 
Fed to caterpillars of MametJtra bra8sicm, it was toxic 
at 0·14 ± 0·003 mgm. per 0·5 gm. larva, the toxic 
dose of D.D.T. being 0·06 ± O·Oll mgm. To adult 
Calandra granaria walking on filter paper impregnated 
with oil-solutions of the insecticides, the relative 
magnitude of the median effective doses (D.D.T.: 
'Compound ll8') was, after 68 hr., 4·5 : 1 ; after 
90 hr., 2·5: 1; after 120 hr., 1 : 1; and after 140 hr., 
0·8: 1. This difference in speed of action and differ
ences in the reactions of the poisoned insects indicate 
that the two insecticides are dissimilar in their modes 
of action. 
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Persistence of Optical Activity in an 
Oxidation-Reduction Reaction 

Tw:s-O,PHENANTHROLINE rutheniumU perchlorate 
dihydrate\ Ru(phenan) 3(Cl04 ) 2.2H80, has been re
solved through the antimonyl tartarate to give 
[Q(]D•o = + 979° and- 971° and [Q(]ue-t20 = + 1869° 
and - 1863° for the ion Ru(phenan)a++. BurstalJ2 
found (0(] 678• 1

26 = + 860° and - 815° for the com
pound Ru(dipy)al2.2H10. The orange-red active 
perchlorates in 6 normal sulphuric acid were oxidized 
with eerie nitrate to yield the optically active blue 
ion Ru(phenan)s+++, for which [Q(]D20 = + 311° and 

- 303° and [Q(]1u- 1
20 = + 1,246° and - 1,256°. Re

duction of the unstable oxidized ion with ferrous 
sulphate regenerated the rutheniumii complex with 
its rotation unchanged. It is evident that both the 
di- and tri-valent ruthenium complexes have a very 
large abnormal rotatory dispersion. 

These observations provide a unique demonstration 
of the essential similarity of the oxidized and reduced 
forms of the complexes, as well as of the simplicity 
of the oxidation-reduction reaction. It is of interest 
to note that, within an accuracy of about ± 5 mV., 
the optical forms and the racemate have the same 
redox potential. 

The ferrous complex ion Fe(phenan) 3++ was also 
isolated in optical forms, but the rotation was lost 
on oxidation due to the lower stability of the oxidized 
form. 

Complete details will be published shortly in the 
Journal of the Royal Society of New South Wale!J. 
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A New Synthesis of Cinnoline Derivatives 
IN connexion with an investigation on the 

elaboration of the Coffey1 synthesis of 1-ketotetra
hydrocarbazoles, a study of the action of acidic 
reagents on a number of 1 : 2-cyclohexadionemono
phenylhydrazones of the type' (I) has recently been 
undertaken. Although it has not so far proved 
possible to obtain 1-ketotetrahydrocarbazolenines (II) 
by this means, an interesting synthesis of cinnoline 
derivatives has come to light. 

·!: 6-Dimethyl-1 : 2-cyclohexadione-1-phenylhydra
zoue (1, R =Me) (red prisms from methyl 
alcohol, m.p. 58-9° ; found : C, 73 ·1 ; H, 7 ·4; 
N, 11·9; C14H 180N2 requires C, 72·9; H, 7·8; 
N, 12·2 per cent), which has been prepared 
by application of Coffey's general method (Zoe. 
cit.), is smoothly cyclodehydrated on dissolution 
in concentrated sulphuric acid to 2 : 4-dimethyl-
1 : 2 : 3 : 4-tetrahydrobenzocinnoline (III, R = Me). 
The base (Ill, R = Me) (yellow needles from Iigroin, 
m.p. 111°; found: C, 79·3; H, 7·7; N, 13·0; 
C14H 11N 2 requires C, 79·3; H, 7·5; N, 13·2 per 
cent) may be isolated with ether, in 85 per cent of 
the theoretical yield, after addition of water and 
excess alkali to the reaction mixture. 1 : 2-cyclo
Hexadione-1-phenylhydrazone (I, R =H) may like
wise be converted to 1 : 2 : 3 : 4-tetrahydrobenzo
cinnoline (Ill, R = H) (yellow prisms from ligroin, 
m.p. 98°; found: C, 78·1; H, 6·6; N, 15·3; 
C11H 11N 2 requires C, 78·3 ; H, 6·5; N, 15·2 per 
cent), but the yield in this case is only 15 per cent 
of theory, a large amount of amphoteric material 
being produced simultaneously. 

In order to widen, if possible, the scope of the 
new method, the action of sulphuric acid on benzil
monophenylhydrazone (IV) was next investigated. 
The use of 98 per cent sulphuric acid led to extensive 
decomposition; but, by employing slightly diluted 
acid (75-80 per cent w.fw.), the non-basic 3: 4-
diphenylcinnoline (V) (yellow prisms from ether, 
m.p. 149-50°; found: C, 84·9; H, 5·0; calc. for 
C2oH14N 2, C, 85·1; H, 5·0 per cent) may be obtained 
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