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upward inflexion between c * 35 and c a 60, It has

bean pointed out that the existence of such an in¬

flexion for the salicylate ie in general agreement

with the resulte of RHUS, SMITH & W 0T1R (loc. cit. >
for octyl alcohol, ' similar type of effect was

noted by PATT r<S0T? & MoBO^LS ( J, C, S. , 1908, 937}
for ethyl tartrate in benzene, '"heee irregularities

wo ld see® to be characteristic of compounds contain¬

ing a hydroxy group. In the case of the two reraain-

j ing esters, l-menthyl benzo&te and X-menthy1 o-iaeth-

oxybenkoate, somewhat small and irregular solvent

influences were reflected in concentration Curves of

no very definite inclination. The above ass tuition,

supplemented by a consideration of molecular screen¬

ing in the esses of the chloro-, methoxy and the

unoubstit itsd montfcyl berizoote, furnished a satisfac¬

tory explanation of the observed data.

■■ further consideration of i.ule's suggestion

leads to another interesting conclusion, ^-TSentfcyl
o-suostituted bonzoates, due to the l"rge proportion

of hydrocarbon radicals in the molecules, ore, bulk

for bulk, relatively loss polar than ealvente of the

benrsite or methane type c mt&ining ' similar e jostit
uent group, 'hue, in such highly polar solvents as

nitrobenzene/

I
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nitrobenzene tinti nitromothane, it should be found

! .for example, that, the nitro ester possesses a rotstioft

lower than that of the homogeneous active liquid.

On the other hand, in hydrocarbon media, such m

benzene or hexane, the -ator, at high dilution,

largely exists in the tmeseoci' ted state, and may be

! regarded as exhibiting a rotatory power nor truly

characteristic of the molecular struct ire than that

observed in the homogeneous condition, or in the
■

presence of polar solvents, This rotation value

therefore, will be higher th n that of the homogene¬

ous ester. h.1 series of solvents employed in the

present investigations of solvent effect, ranged fro

non-polar hydrocarbons to the very highly polar nitro-

and cyano-compounds. It might then be ©nticip* t< d

that the esters in .the h'.jaogeneous state would nil

posses rotatory powers intermediate in value between

those observed in solvents of the two extreme, polar

and non-polar, types. The experimental results

indicate that for cch of the six esters examined,

this genera' is at ion holds.

JL -Menthyl salicylate hi a been made the subject

of •• special explanation. in th. -.'oeervctionB of

iiIPGWICK, and HX- ICK ,r; ,W3/:rX ; loc. cit, } it ie

postulated that the abnormal ree ?lts obtained with

this ester, arc partly due to the fast that it exists

in/
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in the form of a co-ordinated compound, in which the

hydroxy and Isotonic groups in the ortho position to

each other, are concerned. It is considered probable,

in view of the molecular weight values quoted in the

liter ture for methyl salicylate in naphthalene, that

some at least of the menthyl salicylate molecules are

in the un-co^ordinated state, and Idlerefore, free to

participate in ordinary molecular association. o

explain the maximum observed in the rotation-concen¬

tration diagram for this ester in hexane, it is sug-
•

gee ted that the kind, of association which takes place

is that indicated by "D!2Bf3 in his polarisation re¬

searches, in which the dipolee orient themselves in

the form (— +)( h), as well as in the form jj+ ~ M
""hat the hydroxy! group leads to abnormalities

when p' "-sent in the? solvent molecule, as well as in

that of the solute, is shown by the "raph illustrat¬

ing the optical variations undergone by ^-monthyl
o-nitrobenroate when examined in a binary solvent

mixture of n-hexano and n-butyl alcohol. It was

found, as anticipated, that a minimum in the -deduced

rotation Curve of the nitre eetor, co responded to a

maximum in the polarisation Curve of the n-butyl

alcohol mixture, and It is concluded that abnormal¬

ities in pol- is- tion arc .-oflooted in cor? • upending

anomalies/
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anomalies in the rotation of the optically active

solute. has© r-o ilto, and those obtained by the

examim- ion of the same ester in the binary solvent

mixture of benzene-carbon tetr&chlc. ide and benzene-

carbon dlsulphlde, n-e shown to be in agreement with

the similar researches of RulS and McLean on ^-sen-

thyl methyl naphthalr te.

In view of the type of

ostero examined in this hesis, the following obser¬

vations of w, KTJHtl { terooohemie, ^reudenoerg, 1930,

page 48 ">491) are of partic .lap inter si. Ho points

out that oobetltution in the phenyl grouping of

/-menthyl and^-octyl benzoates, almost certainly

produces greater change in the absorption spectra

of the unsubstitutod c impound, than does a similar

substitution in the corresponding a; tern of acetic

acid. "Itrthorraore, he observ -a that these same

s tbstituonte have a very much greater affect in alter¬

ing the rotatory power of the ^substituted beneoate

than that of the uneubstituted acetate. "hen it is

remembered that the absorption 'bands of the unsubstl-l
tutod bensoate are already very close to the visible

region of the spectrum one tany assume with cert- lutjr

that ohnng« in the rotatory power of^-menthyl and
Jz-octyl benzoate, following upon substitution in

the phenyl reel due, may oe x-o, r; od bnoh to altera¬

tion in the no uro r-nd position of the absorption

bands/
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bands which are characteristic of the phenyl group.

Such an assumption gi"ves additional justification

for the suggestion (cf, page 33.) that the present

work on solvent influences can he correlated with

the theories of KUHN, via the researches of SCH IB3.

KTJHW (ibid.) also stresses the point that the

phenyl group, in the above respect, is to be con¬

sidered as a single unit, and that it has the faculty

of transmitting, with facility, substituent influences

which have an important bearing on rotatory power

BRI JGLiSB has recently observed (7eit. fur phys, Chem,

1932, 3. Lfi,249.Pt.II) that even among substances of

aero dipole moment and which contain no polar groups,

electrical differences are to be found which are due

to the polarisation of the molecules and especially

to a certain anisotropy of polariaability. his is

found to be the case to a quite appreciable extent

with benzene. Any set of conditions which alters

the electrical equilibrium of the phenyl grouping,

due.to its anisotropic properties under the influence

of an electrical field, will, it may be imagined,

interfere with the transmissions of substituent

influence, hose conditions which bring about a

deformation of the normal configuration of the

phenyl/

I
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phenyl rouping (e. g# Uv. presence of highly polar

solvent mol c ilea) will, at the same time, have some

specific effect upon the subetltuent group itself#

loth of these effects will arke their contribution

towards the rotation actually observed#

""he added c >rapl jxity which considerations such

as the above introduce into the study of the /-menthy1

o-suosfcitufcod beneoates, is at once apparent#

It has already been suggested that the main

features encountered in n exarain* tion of JL -monthyl
o-euoetituted bensoates in numerous solvents, and at

varying concentrations in non-polar solvents, can be

accounted for by the poetnl^tIon of an * esocintion

of solute molecules with each other • nd with the

mol cules of the solvent employed# fe raor strongly

polar the solvent, the greater is this .tondency to¬

wards the formetion of so lute-solvent complexes sup¬

posed to be# Ron-polar solvents, on the other hand,

tend, in large measure, to break down the solute-

solute complexes which any exist in the homogeneous

active ester# Tn the e •; .re containing the loss

polar substituent :roupo, CI and X?©, in the o tho-

posltion, en .additional coneilsr t.ion, namely that of

scv "voin; , was t- kon into ' ccount.

he above cone ueione are of part tool; r in' est

since vrixr ( >r. 19 5, 38.1.389), in an extensive
' evi w of th -uvrlior work in con : ->ction with

the/
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the rotatory overs of optically active compounds,

remarks that the influence of solvents in affecting

the rot tion of an optically active solute, is pro¬

bably twofold. It is due to (a) its power of affect¬

ing th degree of association of the solute molecules

with each other, and (b), a constitutive factor,

Despite the argument of many workers in this field

to the effect that the degree of association la not

related to the magnitude of the rotatory power, the

evidence advanced by Rule, Hmith and, narrower, and

that contained in the present Thesis, goes far to

confirm the accuracy of "alden*8 views, "re now

realise that the constitutive factor is the electri¬

cal structure of the solvent, which controls not only

its power of altering the degree of association be¬

tween solute molecules, but also, its ability to

bring about association between solute and solvent.

TimsrjMGX of rmp : ms

It was anticipated that rise of temperature

would dini ish the degree of association and thus

hove the some effect upon rotation as diluting the

esters with a non-polar medium, "hi? was not found

to us the case •-•nd, to ccount for the • ba^rv-ed facte,

use is n; de of conclusion of {cf. pry-a 19)
which involves an increase in the moon distance

between./
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between the two groups In the ortho position with

increasing f ©mperoture. It. seems possible that any

eh- ngfes in the degree of association brought about by

variation in temperature are, in the present cases,

small in their effect upon the rotatory power, com¬

pared with the influence of configurations! changes

in the mean positions of the molecule. 'bert *s

views account satisfactorily for the case of the

Six £+mar,thyl o-suostltutad benaootea in the non-

polar solvent de.kalin, s rise of temperature appears

to affect the rotatory power of these esters in
I

defco'in in a graded sense, as we pass from the highly

eetiv® nitre ester, for which a rise of temperature

leads to a pronounced fall in rotation, to the least

active methoxy ester, the rotation of which rises

with increasing temper t ire. Thus, the high rota¬

tion brought about by the introduction of the nitre,
■>

or errboxy groups, into the ortho position, falls off

with rise of temperature. "imilorly, the lowering

in the rotation caused by the presence of the o-

metboxy group, tends to disappear, loth of these

ch'-rxges • re in the direction to be expected, if, as

resumed by : ule, the optical effects t re mainly due

to the aubetituent influence■transmitted directly

through space. The phenomena observed in dekalin

'-■re also sorrel?' t od in pr- t, with the g"; "olisntlon

off



152.

of p*TTWO*r# Ttfifm, IWCHAB/.Jt and * OimOH {cf« page 33)
to tfc" effect, that for a solvent which raises the

rotatory power the value will be diminished by an

increase in temperature. It is suggested that in

nitrobenzene solution, secondary Influences come

into play, which completely mask any regularities

existing between temperature change and vari tlon of

rotation.

I offer my sincere thanks to hr Rule for

his most valuable attention and guidance throughout

the eou so of those researches, and, at the same time,

desire to express my appreciation of that most re*

freshing spirit of enthusiasm with which his unfail¬

ing interact was always imbued#


