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The structural data on 1-methylcyclopropene indi­
cates an sp-type hybrid at C2. The C2-C4 bond dis­
tance (longer than methylacetylene8 and shorter than 
propylene6) can be explained by allowing more p 
character in the C2-C4 bond with a corresponding 
lengthening over pure sp and more s character in the 
orbital directed into the ring. The HCH angle at C3 

can also be explained with similar reasoning using sp2 

orbitals with one lobe directed into the center of the ring. 
The above interpretation of the bonding in methyl-

cyclopropene is also consistent with the hybridiza­
tion14'16 as determined by the JDQK spin-spin coupling 
constants. 

The barrier to internal rotation in methylcyclo-
propene of 1390 cal/mole has decreased significantly 
from the value of 2000 cal/mole in propylene.16 How­
ever, the barrier in N-methylmethylenimine17 is nearly 
identical with the value in propylene which has caused 
Dale18 to question the role of the adjacent vinyl proton 
in giving rise to the origin of the barrier.19 Lowe20 

has discussed the equal barriers in N-methylmethylen­
imine and propylene on the basis of an electrostatic 
model. The methyl barrier goes down when the vinyl 
proton is removed, but it also goes up when the angle 
between the double bond and the methyl rotor axis 
decreases as in N-methylmethylenimine. According 
to Lowe, these two compensating factors lead to nearly 
equal barriers in the two molecules. 

In 1-methylcyclopropene we have removed the adja­
cent proton as in N-methylmethylenimine and we have 
also increased the double bond-methyl rotor axis 
angle. Extending Lowe's arguments to this molecule 
gives the required lowering of the barrier. However, 
there are other arguments which indicate the electro­
static model may not be the most valuable approach in 
understanding the origin to the barrier to internal rota­
tion.19-21 

We are continuing our work on 1-methylcyclopro­
pene in order to determine V6 and the conformation of 
the methyl group. These data ought to lead to a better 
understanding of the bonding and origin to the barrier 
in small-ring compounds. 
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Preparation and Racemization of an Optically 
Active 1,8-(1 ',S'-NaphthalyDnaphthalene1 

Sir: 
We have previously pointed out that in 1,8-(1',8'-

naphthalyl)naphthalene (1) simultaneous conrotation 

or disrotation2 of the carbonyl groups about the carbon-
carbon single bonds is inhibited by the considerable 
angle strain it introduces, and that a suitably substi­
tuted derivative of 1 consequently might be obtained 
optically active.3 We now report the preparation of 
optically active 4-nitro-l,8-(l',8'-naphthalyl)naphtha-
lene (2) and the kinetics of racemization of this new dis­
symmetric system. The conformational stability of 2 
is such that it racemizes on standing in chloroform solu­
tion at 25.5° with a half-life of 102 min. 

H,C 

Nitration of glycol 34 either with nitric acid in a mix­
ture of acetic acid and nitromethane or with nitryl 
tetrafiuoroborate5 in nitromethane-acetonitrile solu­
tion gave the nitroglycol 4.6 The position of nitration 
follows from the known reactions of acenaphthene7,8 

and was substantiated by comparison of the nuclear 
magnetic resonance spectra of 4, the derived diacetate,6 

and the derived acetonide6 with the spectra of both 
3-nitroacenaphthene (5)7 and 5-nitroacenaphthene (6).s 

Reaction of the nitroglycol 4 with a slight excess of p-
boronobenzoic acid9 in refluxing benzene using a water 
separator furnished the cyclic boronate ester carboxylic 
acid 7.6 This esterification provided convenient access 
to a derivative of 4 suitable for optical resolution; the 
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boronate ester 7 could be formed reversibly and in high 
yield under quite mild conditions, and this transforma­
tion introduced no change in the symmetry properties 
of the original array (4). 

As a carboxylic acid, 7 gave a crystalline salt with 
quinine which, after four recrystallizations from ethyl 
acetate, showed [a]25 -37 .4° (c 3.30, methanol).10 

Liberation of 7 by treatment of the salt with aqueous 
hydrochloric acid gave optically active material, 
[a]26 +39.8° (c 4.42, ethyl acetate),10 which was hy-
drolyzed in hot aqueous dioxane to 4, [a]26 +57.5° 
(c 2.76, acetone).10 

Experiments with racemic 4 indicated that it was 
cleaved to nitro diketone 2 in high yield by lead tetra­
acetate in benzene.11 This reaction was now applied 
to dextrorotatory 4 and the racemization of the iso­
lated product, dextrorotatory 2, was followed in chloro­
form solution.10 First-order rate constants for this 
process were determined graphically and are recorded 
in Table I; from these data the following activation 

Table I. First-Order Rate Constants 

Temp 
(±0 .5° ) , k X W, 

0C sec"1 

15.5 2.96 
2.95 

25.5 11.4 
11.5 
11.0 

30.5 27.2 
27.2 

parameters were calculated for 25.5° in conventional 
fashion: AF* = 22.9 kcal/mole; Ea = 26.1 kcal/mole; 
A / /* = 25.5 kcal/mole; AS* = +9eu . 

(10) All rotations were measured in a 1-dm cell at 5461 A (mercury 
green line). 

(11) Unsubstituted glycol 2 is oxidized to 1 under these conditions; 
cf. ref 4. 
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Neighboring Group Dipolar Effects 
upon Solvolytic Reactivity 

Sir: 

Inherent in the hypothesis of neighboring group 
participation is the difficulty of estimating the rate-
retarding effect of the group in the absence of partici­
pation.1 As an approach toward separating the op­
posing factors of inductive and field destabilization 
vs. the stabilizing effect derived from anchimeric assist­
ance, we have studied the solvolytic behavior of several 
model compounds which possess a neighboring group 
locked in a position unfavorable for anchimeric inter­
action. Rate data for the typical compounds I-IV 
are given in Table I. 

The essential findings of this study are (a) large 

(1) For a discussion see E. Grunwald, / . Am. Chem. Soc, 73, 5458 
(1951); S. Winstein, E. Grunwald, and L. L. Ingraham, ibid., 70, 821 
(1948). 

(factors of 10M07) rate decelerations relative to the 
parent compounds, (b) abnormally high infrared car-
bonyl stretching frequencies for the ketonic carbonyl 
group derived from the related secondary alcohol, and 
(c) extensive rearrangement in the product-forming 
step. We interpret the observed rate retardations in 
terms of an electrostatic destabilization arising from the 
interaction of the conformationally fixed dipole of the 
neighboring group and the developing dipole associated 
with the departing toxyloxy anion. The related car­
bonyl compound serves as a model for this transition-
state interaction and the high carbonyl stretching fre­
quency is attributable to similar dipolar destabilization 
in the ground state.2 

The origin of the very large rate retardations observed 
for I-IV could be in steric, inductive, or field effects. 
From a steric standpoint, it is clear that the 2,6-bridging 
group in compounds I-IV effectively blocks the rear 
side of the potential cationic center at C5 and could 
hinder seriously solvation. However, the correspond­
ing 2,6-ethano-bridged derivative, exo-2-brendyl brosyl-
ate, solvolyzed at about the same rate as exo-2-nor-
bornyl brosylate.6 As far as the inductive effect of 
bridged lactone and oxido groups within the norbornyl 
system is concerned, very little data exist for the rate-
retarding influence due to these substituents. Assum­
ing that the lactone function in I might retard the sol-
volysis to about the same extent as a /3-acetoxyl group, 
one would expect a rate-retardation factor of 103 rela­
tive to norbornyl tosylate.7 Neither steric nor simple 
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has not been drawn explicitly to the possible relationship between the 
carbonyl stretching frequency and the rate of solvolysis in systems 
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shifted by 20 cm'1 relative to the trans orientation. The shift is due 
to a destabilizing dipolar interaction which is minimized in the trans 
case.3 Applying the Schleyer-Foote equation4'5 to this system in 
which the displacement in the carbonyl stretching frequency is not due 
to internal angular strain but rather a dipolar effect, one would antici­
pate a rate retardation of log rel rate = 0.125(20 cm-1) = 2.5. Ap­
proximate models exist to test this prediction.1 At 75°, the relative 
rates of solvolysis of cyclohexyl brosylate, rra«i-2-bromocyclohexyl 
brosylate, and cis-2-bromocyclohexyl brosylate are 1.00:0.101 :1.24 X 
10~4. If one assumes that the transition states for solvolysis of the 
two bromo tosylates have the tosyloxy group in an axial conformation, 
one can understand the relative rates of solvolysis of the cis a,e and 
trans a,a without recourse to anchimeric assistance by bromine in the 
rate-limiting ionization step. 
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for norbornyl tosylate at 25° of 2.33 X 10-5 sec-1, one may calculate 
the rate of solvolysis for the /3-acetoxyl derivative to be 2.6 X 10~8 

sec-1. This of course does not take into account the position of the 
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between the chlorine atom in the syn case and the departing tosyloxy 
group. This may account for the differences between our work and 
theirs: W. G. Woods, R. A. Carboni, and J. D. Roberts, ibid., 78, 5653 
(1956). 

Communications to the Editor 


