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nitrobenzene and nitromethene, it should be found
for exemplo, that the nitro ester possdsses & rotation
lower than thet of the homogeneous active liguid. ‘

“n the other hend, in hydrocarbon media, such ae

benzene or hexene, the «ater, at high dilution,

lsrpgely existe in the unsssocinted stnte, ond may be

i regerded ag exhibiting a rotatory power more truly

charscteristiec of the moleocular structure then that

observed in the homogeneous condition, or in the
prasence of polar solvents, Thie rotastion value
therefore, will be higher than that of the homogenes

ous ester, The geries of solvente employed in the

| pregent inveestigrtions of solvent effect, renged from

none=polar hydrocerbons to the very highly polar nitr
and oyanoegompounds. It might thon be anticipnted
that the esters in the homogeneous state would 21l ‘
posses rotatory powers intermedinte in value between‘
those observed in golvents of the two extreme, poler
and nonepolar, types, The experimentel regulte
indicate that for ench of the six estars examined,
this generalisation holds. :

,ﬂ «Menthyl salicylate hno been made the subjeect

of n special explancstions On the obeervations of
SIDGWICK, end SIDGWICK & BWBAVK [loe. oit,) it is

postulated that the sbnormal ree:lts obtained with
this ester, sre partly due to the fmet thnt it exxatq:
in/ |
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in the form of a co-ordinated compound, in which the
hydroxy and kestonie groups in the ortho pesition to |
eagh other, nro concerneds Tt ie coneidered probable
in view of the moloculnr weight values quoted in the i
liternture for methyl salicylote in naphthalene, thet%

some ot least of the menthyl salicylate moleculss are

in the wm-comordinated state, and therefore, free to

.
|
participate in ordinary molecular association, 7o
explain the maximum observed in the rotationeconcene j
tration disgram for this ceter in hexene, it is suge |
gevted thnt the kind of associntion which takes placoi
iz that indicated by DiIBY? in hie polariseation ree

gesrches, in which the dipoles orient themselves in |
i+ —) |
| {~ i )
That the hydroxyl group leede to abnormalities

the form (— +)(— +), ce well se in the form

when pregent in the solvent moleoule, ae well a&s in

that of the solute, ie shown by the “reph illustrate
ing the optical variatione undergone by zzamanthyl
o=nitrobenzoste when sxamined in & binsry solvent
mixture of nehexene and ne~butyl aleochol, It wee
found, ag antiecipnted, that 2 minimum in the deduced
rotation Curve of the nitro ester, co'reeponded to a
maximum in the polsrisation Curve of the nebutyl

|
|
aleohol mixture, end 1t 48 coneluded that abnormale |
ities in poloriention are r={lected in eorrespondingi
|
|

anomalies/
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ianomaliea in the rotation of the optically nctive |
golute, These raepgulte, and those obtnined by the
l

examinrtion of the same estor in the binary solvent

mixture of benzene=carbon tetrachloride and benzenee

carbon disulphide, are shown to be in agreement with

the similer researches of "nle end Melean on _J -mene

| thyl methyl nephthalete,

In view of the type of

| esters examined in thkie Thesis, the following obsere
vations of W, KUHW (Stereochemie, Freudenverg, 1932,

prge 420«421) are of particiler inter.st, He pointe |

out that cubstitution in tha phenyl grouping of
Lamenthuyl and L-octyl venzontes, slmost certeinly

produces s greater chenge in the abag;ption spectra

of the unsubstituted compound, than does & similar

gubstitution in the corresponding o:sters of acetie
. @cid. Turthermore, he observes that these ssme

sabstituents have a very much greanter effect in alterL
ing the rotatory power of the nnsubstituted Uanzaatai
than that of the uneunbstituted acetnte. "“hen it iso :
rememberad that the nbsorption bands of the unaubati%
tuted benzoste are already very close to the visiblef
ragion of the gpectrum one may acssume with oertaiuti
that ehnnge in the rotatory power of Lementhyl and |
L =0ctyl benzonte, following upon sudstitution in

the phenyl residue, may be referraed back to alteras

tion in the nature and povition of the absorption

|

vands/ !
i

|

|
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bands which are characteristic of the phenyl group.
Such &n assumption gives additional justification
for the suggestion (cf. page 33.) that the present
work on solvent influences can be correlated with
the theories of KUHN, via the researches of SCHUIBE,
KUHN (ibid. ) slso stresses the point that the
phenyl group, in the above respect, ies to be con~
sidered as a single unit, and thet it has the facult&
of transmitting, with facility, substituent influencTs
which have an important besring on rotatory power.
BRIUGLAB has recently observed (Zeit., fur phys. Chami
1932, B.16,249,Pt.II) that even among substances of
zero dipole moment and which contain no polar groupe*
electrical differences are to be found which are duei
to the polarisation of the molecules and especially |
to 2 certain anisotropy of polarisability. 7This is i
found to be the case to a quite appreciasble extent |
with benzene. ’‘ny set of conditions which alters
the electrical equilibrium of the phenyl grouping, |
due . to its anisotroplie properties under the influence
of an electrical field, will, it may be imagined,
interfere with the transmissions of substituent ;

influence, These conditions which bring about a .

deformation of the normal configuration of the

phenyl/
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| phenyl srouping (e.gs the presence of highly polar

golvent moleeoules) will, at the sems time, have come !
specific offect upon the substituent group itself, i
Roth of these offsects will moke their contribution ;
towardas the rotation actually observed. i
The added complexity which considerntions sueh [
es the nbove intreduce into the study of the L-menthyl
o=gubatituted benzoates, ie at once apparent, i
It hns alrendy besn suggested that the mein
features encountored in 'n examinstion of,ﬁr-menthyi J
o=gubstituted benzontes in nimerous solvents, and at
varying concentratione in nonepolar solvents, can be
aceountad for by the poetulstion of an nesociation
of solute moleculas with ench other and with the
molecules of the solvent omployed, "he mors astrongly
polar the solvent, the greater is this tendency toes |
wnrde the formntion of soluteesolvent complexae Supe !

posed to be, Nonepolar polvents, on the other hand,

tend, in lerge moasure, to bresk down the solutes
solute complexes which may exist in the homogeneous
active ester. In the ¢ iteore eontalning the less
polayr substituent groups, Cl and Mife, in the ortho=
position, an additional consideration, namely that of
soreening, was taken into account, [
|
|

The above conclusiong are of partigular interest

reviow of the earlier worx done 4in econnection with

the/
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the rotatory powers of optically active compounds,
remerks that the influence of solvente in affecting
the rotntion of on optically active seclute, is proe
bably twofold, 7Tt ic due to (a) its power of afroct-!
ing tho degree of megsociation of the sclute molecules
with eceh other, end (b), a constitutive factor,
Neepite the argument of many workers in this field
to the effect that the degree of agsocietion is not
reletod to the megnitude of the rotatory power, the
evidence advanced by Rule, Omith and Harrower, and
that contained in the prosent Thosie, goea far to
confirm the sceurasecy of 7elden't views., Ve now
renlise that the constitutive factor is the electrie
cal structure of the solvent, which econtrols not only
ite powor of sltering the degree of essoclation be-
tween solute moleeules, but also, its ability to

bring about associntion between solute and solvent,

INFLUZRCE of TWMPIRATIRE

It was sntieipated thet rise of temperature
would diminieh the degree of associction and thuse
hrve the esme effect upon rotation as diluting the |
egters with a nonepolar mediums This was not found
to be the case and, to nccount for the observed facts,
uge ie made of o conclusion of W MT'a (ef, page 19);
which involves an incrense in the meon distance

between/ :
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between the two groups in the ortho position with ;
increasing tempernsture, It seems poseible that any !
chenges in the degree of association brought abont by!
veriation in tempersture are, in the preseni cages, |
emell in their effect upen the rotatory power, come |
pared with the influence of econfigurational changes i
in the mean positione of the molecule, ‘hert's |
viewe nccount setisfectorily for the csse of the |
aix,ﬂamcnthyl o=gubstituted bLenzostes in the none ?
polar golvent dekslin., " rise of tempereture appearﬁ
to nffect the rotatory power of these eeters in i
de¥slin in & greaded senge, n8 we psss {rom the high1$

|
nctive nitro ester, for which & rise of temperature

lende to & pronounced fall in rotantion, to the leaati
active methoxy ester, the rotation of which rises i
with increasing tompersture, Thueg, the high rotée |
tion brought sbout by the introduction of the nitro,
or corboxy groups, into the ortho position, falls off
with rise of temperature, “imilarly, the lowering

in the rotation caused by the presonce of the o=
methoxy group, tends to disappear, Zoth of these
changes are in the direction to be expected, if, as
nggumed b& 'ule, the opticsl effecte wre meinly due
to the substituent influence transmitted dircetly |
through space. 7The phenomena cbgerved in .dekalin

anre also eorrelsted in part, with the goneralisation

of/
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of PATTURAOM, DUNN, BUCHANAN ond JOUNON (ef. pnge 33)

to the effect, that for & golvent which reisee the
rotrtory power the value will be diminished by an
1ncréase in temperature, It is cuggested that in
nitrobenzene solution, secondery influences come

into play, which ecompletely mssk any rogualarities

existing betwaoen temperature change snd varistion of |

rotation.

I offer my eincere thanke to Nr Fule for

his most valunble =nttention snd guidence throughout

the courze of these researches, and, at ths same time,

deeire to express my appreciotion of that most ree

|
|

froshing spirit of enthueisem with which his unfaile

ing interecst wos anlways imbued,



