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(Reprinted from Nawure, Vol, 200, No. 4902, pp. 166-167,
October 12, 1963)

* Influence of Hydrostatic Pressure on
Orientation in Electrophilic Aromatic
Substitutions

M. G. GONIKBERG ef al.'* havo recently found that at
high pressures the attack of phenyl radicals on tortiary
butyl benzenoe yields an approciably lugher proportion of
tho storically strained 2-phenyl isomer than it doos at
atmosphoeric pressure.

‘Wo have observed a siniilar offect in the cloctrophilic
nitration of 1,3-xylene by nitronium ions. NOy.  Thoe
nitrations wero earrvicd out undor the samme conditions and
by tho samo methods that wo huud proviously used in
ronction rato moasuromontst. The initial composition of

tho roaction mixtures. oxprossod in mole (raefions, wis:

nitric acid, 0:618; eetic acid, 0-369;  1.3-xylone, 0:013.
Wo analysod tho products by pas clromatography ot

sovoral stogos during the course ol each roaction and

found that tho isomer rabios wore independonts of Mm
oxtont of ronction. Vable 1 lists Hw rosults,
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tho proportion of substitution ab tho storically hindorod
2-position incroasod by 60 por cont. Tho chungo is Targor
than that ohserved by Gonikborg!* prosumably beeauso in
1,3-xylono thoro aro (wo adjacont groups tonding to
obstruct attack on tho 2-position.  Our result supports
Gonikborg’s gonoral thesis that an ineroase in, prossuro
tonds to favour tho formation of %urnm]ly comprossod
ISOMOTs.

Howovor, somo other exporiments havo shown that tho
storie factor is not (he only imporiant ono in nitrations.

Undor the same exporinental copditions that applied in-

tho nitration of 13- yvlone, wo found that tolueno and
chlorobonzono  yiclded  decronsing  proportions of  tho
2-nitro isomors o8 the pressuee waos ineroased. Tho rosults
wro givon in Table 22

Although tho shill of isomor ratio in Chose cases was
1'(\]1\.1.ivoly s, thoro was acconsistont trond with inerons-
ing prossuro and ilg dirocbion was tho snane whothor tho
groups alrondy prosont on (ho honzono ving hid oloctron

Table 1,  MOLR FRACTIONS O 1SOMERS YORMED IN THI NITRATION OF
1,3-XYLENE BY Nrrrio Acin iN Aokt Acid SonutTion Ar 0° 0

Nitro isomor:

Prossure (abim.) o 1= 5-
107 (-8R0 0013
800 0100 -804 0017
1,200 el AB106 0:020
2,000 0171 0:820
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Table 2, MOLB IRACTIONS OF [SOMERS FORMED IN THE NITRATION OF
TOLUENE AND CHLOROBENZENE BY NITRIC ACID IN ACETIC ACIHD SOLUTION
AT 0

e
- Toluene Chlorobenzene
Pressure

(atm.) Nitro immwr ¥ Nitro isomer:

2- | B 1 3

0560 0:020 1 0247
I
1

1
1,200 0-550° 002z
2,000 0543 02t

iz g
u 153 G204 07006

donating (activating) or clectron accopting (de-activating)
proportios.

Toxporimoents at afmospheric pressuro® have ostablished
that a chango of solvent alters tho ratios of isomors formed
in tho nitration of alkyl honzenes by nitronium salts. Tho
offoct almost cortainly arisos (rom changos of dicloctric
consbant  and - solvation.  Presumably  similar factors
oporato whon tho diclectrie proporties of the nitrating
solution arve altored by an applied prossuro, and thoy aro
supplomontary to tho simplo stevie offoct. Moroovor, it-is
possiblo that compression nay alter the distribution of
oloctrical chargo around the henzeno rings.  Wo hopo to
distinguish theso fuctors more cloarly in future work,
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