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INTRODUCTION



1.

4 study of the litmw‘ reveals that
diphenyl and its derivatives have always held grest
possibilities for resesrch work. %The chief char-
asteristie of the parent compound is thet it con-
sists of two bemzene rings direectly united, or in
other words, a hydrogen atom of benzens is replsced
by & phenyl group. Theoretiecally, each hydrogen of
the two nuclei might be replseced by various other
groups, snd thus form s series of derivatives similar
to those of benzene. For example phenol c‘n,en re-~
sembles hydroxy diphenyl CgHgCeHCOH, although of
gourse there are three isomers of the latter compound.

The discovery of dipheayl by FPittig in 1863,
opened this new fleld in Orgsnic Chemistry. His
method of synthesis eonsisted of allowing sodium or
oeppcé bronse to resct on an ethereal sclution of
monolodo-benzens (1).

2 CgliI + BOu — Cglig.Cgly + Cuply.
Fuarther impetus was given to the chemistry of diphenyl
when Berthslot, in 1868, disscvered a new method.
He found thet when bensene wss passed through a red
hot tube it decomposed chiefly into hydrogen and di-
phenyl (2). If bensene can change so resdily into
diphenyl, it wonld be surprising if diphenyl would



not eontinue to undergo pyrolysis in this manner.
It has Deen found that diphenyl does decompose at
elevated temperstures into 4,4'-diphenylbiphenyl (3).

It seems that benszidine (4), nitro-diphenyls
(5), snd amino diphenyls (6) have held the interest
of the research chemist, and mere work has been
ascomplished with these than with any other derivatives
of diphenyl. Hinkle end Hey (7), however, worked
extensively on halogenated diphenyls. In 1874, Osten
' (8) prepared asetsmidodiphenyl and amidodiphenyl, pro-
dueing the lstter by the action of potassium nitrite
and sulphuric ecid on monohydroxy diphenyl. Schults,
whose name 1s oftenest linked with the study of di-
phenyl snd its derivatives, worked on bromo~ and nitro-
diphenyls (9).

Hydroxy diphenyl was chosen for this study
because it 1is now avallable in commereisal quantities,
and there sre several derivatives which are not known,
&8s well as & large amount of theoretical material.
Hydroxy diphenyls may be obtained from the diphenyl
derivatives by methods similar to those by whieh the
phenols sre prepared from the benzene derivatives.
Hydroxy diphenyls have been prepared in good ylelds
by the following methods:



s.

1. Diszotization of 4-amino diphenyl (10).

2. Warming one part of potassium sslt of diphenyl
sulphonie scid and three parts of potassium
hydroxide (11).

3. Oxidation of phenols with saustic potash (18).

Practically all of the hydroxy diphenyl
which 1s commercially availsable iz secured as a by-
produet from the hydrolysls of chlorobenzene under
pressure (13). It eonstitutes one of the mein in-
gredients of the waste ter left after phenol and
diphenyl oxide have been removed from the resction
mass. This tar contains 20-25 per cent of mono~-
hydroxy diphenyl compounds, of which at lesst three-
fourths is para-hydroxy diphenyl. Ortho- and para-
hydroxy diphenyl msy be separated by fractionally
hydrolyzing a mixture of the alkall metal salts of
these compounds in squeocus solutions, such as by
heating with aqueous hydrochloric aecid at 85°. The
solid pare~phenyl phenol is removed at the end of
esch aucesssive hydrolytic astep before repeating a
similar fractionation {14).

Apparently thers is a marked difference be-
tweon the ortho- and pars-hydroxy diphenyls. For



4.

example, the sodium salt of para-hydroxy diphenyl

is very difficult to prepare. It must be erystallized
from 10 per cent sodium hydroxide using 20 per cent
excess of the solution, over the theoretical amcunt.
The sodium selt of ortho~hydroxy diphenyl may be pre~
pared by nentralliing with dilute sodium hydroxide,
and evaporating the resulting solution to dryness.
Para-hydroxy diphenyl has no apprecisble odor, while
ortho~hydroxy diphenyl has the charscteristis phenolie
odor. The Kolbe synthesis did not go to completion
with para-hydroxy diphenyl, while & 350 per cent yield
wss secured from the ortho compound. Ortho-~hydroxy
diphenyl responds to all the chemieal reactions for

& phenol, with the exception of the red color formation
with ferriec chloride, giving here a green eolor.

The change in color might be due to the presence of

the diphenyl radical.

Since little specific work hes been done on
the resetivity of hydroxy diphenyls, the reasctivity
and generel properties of phencls snd cresols were
reviewed, in order that they might throw some light
on the problem. Hydroxy diphenyl may be compared
to phenol snd more especially to cresol, when one

sonsiders the fact that a methyl group of eresol is
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replaced by a phenyl group in hydroxy diphenyl.

It was found that phenols and cresols are
readily hydrogenated at higher pressures; hydro-
genation of phenols was essier than that of cresols.
The reaction velocity of the above crescls was meta
greater tham para and para grester than ortho {18),
The stability of cresols is as follows: the meta
5roit¢r then the ortho and the ortﬁc greater than
ths para, whereas the stability of dichlorophenol
derivatives decresses with an inerease in molecular
weight (16). The rate of reaction of acetyl bromide
with a phenol in & non-ionizing solvent inecreases
with the acldity of the phenol; the slow reaction
of the ortho derivatives of bromo-~ and ehloro-phenols
msy be aseribed to sterie hindrsnce. The parse
derivatives react more rapidly than the meta
derivatives (17). It is a well known fact that the
position of the substituents on a benzene ring di-
rectly affects their resctivity toward substitution
reactions. This is shown in the case of the cresols
where the meta derivative is more reactive than the
para, which in turn is more reactive thaen the ortho (18).
In the decomposition of phenol and naphthol ethers
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by means of concentrated hydrochlorie acid, results
show that the meta derivatives decompose the least
and the para the most (19). In this study it wes
possible to work with pers- and ortho~ hydroxy di-
phenyls, as they were the only ones availablo;



TEEORETICAL
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The specific problem here attscked is first,
the possibility of prepering the ethers and esters
of orthe and pars hydroxy diphenyl by the aetion
of alkyl and aryl halides upon the sodium salt, with-
out the aid of eatalysts, and second, if succossful
in their preparation, to study rearrangements in

this serles.

Williemson {20) in 1851 prepsred sthers by
the following resotion:

6,!,95‘ - 03171 — cexa.o.c;x? *» Nal
This synthesis enables one to prepare s simple or a
mixed ether, either aliphatiec or aromatie. Anisole
for exsmple, may bg prepared thus:

* Gﬂsl _— + Nal

8ince anisole may be prepsred by the above method,
it is only reasonable to expeet that the sodium
salt of hydroxy diphenyl, when treated with an
alkyl hallde, should also yleld the corresponding

ether.

Torley and Matter (21)(22) prepared the
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phenyl ether by the action of alkali alecholates
or phenates upon halogenated aromatic hydrocarbons

at 320°, in the presence of copper as a satalyst.
cexscan‘oun « CgHgCl — CgH,C.H .0.CcH, + NaCl (21)
8635063‘011 - casscen‘cl;;censcsa‘.o.cea4cens + HNaCl

Esters may also be prepared by the action
of an acyl halide on an alcohol or alcoholate. In
many cases the use of the latter is preferable be-
cause the sodium chloride does ndt cause hydrolysis,
while hydrochloric ecid may.

Czﬁaﬂla f QBSQOGI = 053.00002!5 + NaCl

It is of interest in this connection to note
that Otto HSnigschmid in 1901 (23), prepared ortho

hydroxy diphenylscetate from ortho hydroxy diphenyl
and sodium acetate with acétic anhydride.

In the study of hydroxy diphenyl, it must be
borne in mind thst rearrsngement may occur. How-
ever rearrangement has not boen observcedi in this study.
Ortho substituted compounds rearrange more rapidly
than their mets or para isomers. In the pyrolysis
of the allyl ether of hydroxy diphenyl, the usuel

ortho rearrangement takes pleace rather than the

(e2)
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formation of the p'~isomer (24).
Ol ~CE-CHg
e-us-cn :@3 0N

and not

Clg-Cu=CEy

_ The Keufler formla, whiech was used by the
investigators in the above study, is not now consider-

ed eorrect.

The foregoing discussion makes obvious the
great possibilities for experimentation which hydroxy-
diphenyl offers to the researsh chemiast. YThe com-
pounds whieh were prepared in this particulsr study,
were analyzed for carbon and hydrogen by Liedbig's
eombustion method (25).
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REACTION BETWEEN THR SODIUM SALT OF PARA-
HYDROXY DIPHENYL AND BUTYL PRONIDE

ONa w‘x‘ \
% + CgHgBr > + NaBr

A mixture of 19.2 grams (0.1 mol) of the
sodium salt of para hydroxy diphenyl and 39.87 grams
{0.3 mol) of butyl bromide was heated in a 200 c.c.
round bottom flask sonnected to a reflux ocondenser,

at & tomperature of 101°, for ® hours. No resstion
took place when butyl bromide was sdded to the sodium
salt of pars hydroxy diphenyl. After 9 hours the
resstion product was brought to the boiling point
and filtered. The precipitate, which was thought to
be sodium bromide, was washed with dry ether to re- |
move all traces of orgenic mstter. The weight of

the precipitate was 15.5 grams, corresponding to

§1.1 per sent of the theoretical. The filtrate

was distilled to remove the excess butyl bromide.
The residue in the distilling flask wes a liquid.
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The flesk while hot was submerged in a beaker of
water and orystals formed. The produst was re-
erystallized from hot glacial scetic acid, with a
melting point of 73°. The yleld was 0.2 gram,
corresponding to 0.88 per sent of the theoretiecal.

In & second run the seme molar quantities
were used. In order to determine whether time was
a governing faetor, the reaction mixture was allow-
ed to reflux for 43 hours. At the end of this time
the reaction mixture was treated as previously de-
seribed. The precipitate this time weighed 8.5 grams,
sorreaponding to 27 per cent of the theoretieal,
showing that the first preeipitate contained some
unchenged sodium salt of para hydroxy diphenyl.

The ¢rystals from the filtrate when dried, weighed
11.4 grams. 7The product recrystallized from hot
glacial acetic acid, formed fleky, white crystals,
with a melting point of 71°. fThe yield was 5.7

grams, corresponding to 25 per cent of the theoretieal.

In & third run the same molar gquantities
wore used. However, the sodium salt of para hydroxy-
diphenyl was carefully dried and the butyl bromide
redistilled. 7The reaction mixture was allowed to
reflux 25 hours. When treated as before, the

precipitate weighed 11 grams, corresponding to 386




per cent of the theoretiecal, ‘and the erystals from
the filtrate wolighed 4 grams. This produst re-
erystallized from hot glacial acetic acid, hed a
melting point of 72°. The yield wes 2.4 grams, cor-
responding to 10.6 per cent of the theoretieal.
Analysis: Celoulated for Butyl Piphenyl Ether
C. 84.9 % H. 7.96 %
Found C. 82.3 % H. 7.87 %

REACTION BETWEEN THE SODIUM SALT OF PARA=-
HYDROXY DIPHENYL AND BENZYL CHLORIDE

OCHCellg
% C 4l CHCL | % + NaCl

A mixture of 19.2 grams {0,1 mol) of the
sodium selt of para hydroxy diphenyl and 37.8 grams
(0.3 mol) of bdensyl chloride was heated in a 806 s.c.
 round bottom flask sonnected te & reflux condenser,
at a temperature of 176-179°, for 6.5 hours. After
refluxing, the reaction mixture was filtered while



hot. The filtrate was comprised of two immiscible
ligquids. The bottom layer was colorless, while the
top layer was a reddish-browm. Crystals formed in
this reddish-brown layer, on eccoling. The erystals
when dried, weighed 7.2 grams and had a melting
point of 128°, The product when recrystallized
from hot glacial acetie acid, melted at 130°,

The yleld was 2.6 grams, corresponding to 7.18 per
gent of the thesretical. When the colorless layer,
previously mentioned, was distilled it formed
crystalsj; the solid when dissolved in water snd
tented with silver nitrate gave a positive chloride
test, showing that sodium ciioride the theoretical
end-product of the reaction was formed.

In & second run the same molar quantities
were used. However, the asodium salt of para hyiroxy-
diphenyl was earefully dried and the benzyl chloride
redistilled. The resction mixture was allowed to
reflux for 15 hours. When filtered hot at the end
of this time, the filtrate crystallized completely.
The produet when dried, weighed 7 grams. When re-
erystalliized from hot glacial acetie acid, the com-
pound had a melting point of 131°. The yield was
2.3 grams, corresponding to 6.07 per eent of the
theoretical.

Analysias Caloulated for Benzyl Diphenyl Ether
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C. 87.6 £ H. 6,15 ¢
Pound C. B4.4 ‘ H. 5.98 ‘

REACTION BETWEEN THE SODIUN SALT OF PARA-
HYDROXY DIPHENYL ARD ETHYLENE CHLOREYDRIR

+ CHOH.CH Ol —— + NaCl

A mixture of 19.2 grams (0.1 mol) of the
sodium salt of para hydroxy diphenyl and 32.2 grems
{0.4 mol) of ethylene chlorhydrin was heated in a
200 c.c. round bottom flask connected to a reflux
condenser, at a tomperature of 128°, for S0 hours.
Ho resction was notigesble when ethylene chlorhydrin
was added to the sodium salt of para hydroxy diphenyl.
After 30 hours the reaction mixture was filtered,
while atill hot, and the preeipitate weighed 5.4
grams. Crystals formed in the filtrate, which when
dried, weighed 13.8 grams. %The produst was re-
erystallized from hot toluene, and had 2 melting
point of 106°. The solid was inelined to be some-



what powdery in form.. The yleld was 4.6 grams,
sorresponding to 23.7 per cent of the theoretical,
Analysis: Calculated for Beta chloro ethyl Diphemyl Ether
C.78.4 % He 6,5¢ %
Found C. 70.9 % H. 5.06 £

REACTION BETWEEN THE SODIUM SALT OF PARA-
HYDROXY DIPHENYL AND PROPYL BROMIDR
Oa OCy My

-pcsavk 7 + Nalr

A mixture of 19.2 grams (0.1 mol) of the
sodium salt of para hydroxy diphenyl snd 36.9 grams
{O.3 mol)} of normal propyl bromide was heated in a
200 ¢c.c. round bottom flask connected to a reflux |
condenser, et a temperature of 71.5%°, for 64 hours.
Ho resction took plsce when normasl propyl bromide
was first sdded teo the sodium salt of para hydroxy-
diphenyl. After refluxing for 2.5 hours, a& solid

white cake formed. In order to keep the reaction
mixturs liquid, 36.9 grams (0.3 mol) of normel
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propyl bromide was added. The mixture was then
sllowed to reflux for 64 hours. At the end of this
time the resction mixture was filtered, while hot.
The precipitate weighed 13 grams. Since no orystals
formed on cocoling the filtrate, the exceas propyl
bromide was distilled off and the remaining liquid
was placed in an ice and salt bath. Crystels form-
od which weighed 3.1 grama. The product reeryatallized
from hot aleochol in white, flaky crystala, heving
& melting point of 71°. The final yield was 1.5
grams, sorresponding to 7.8 per cent of the thsoretical.
Anslysis: Caloulated for Propyl Diphenyl Ether
C. 84.4 % H. 7.54 %
Found C. 718.2 & H. 5.87 £

REACTION BETWEEN THE SODIUM SALT OF PARA-
HYDROXY DIPHEHYL AND ISO-~-PROPYL BROMIDE

ONa O{CHy ) oCH

+ (cH;),cHBr —7 + NaBr
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A mixture of 19.2 grams (0.1 mol) of the
sodium selt of para hydroxy diphenyl snd 36.4 grams
(0.3 mol) of iso-propyl bromide was heated in a 200 c.c.
round bottom flesk conneected to & reflux condenser,
at a temperature of 59-80°, for 15 hours. Am excess
of 36.4 grams (0.3 mol) of iso-propyl bromide was
added to the resction mixture after £ hours reflux-
ing; during prectically all of the time a solid mass
remained. After 15 hours the white cake was removed
from the flask snd purified Dy recrystalliszation
from hot glaciel sgetic ecid. The melting point of
the compound was 153°, A mixture of this compound
and known pars hydroxy diphenyl melted exactly at
168°; therefore the compound was unchanged paras
hydroxy diphenyl. The yield was 8.5 grams, correspond-
.ﬁxg to 50 per eent of the theoretieal.
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REACTION BETWEEN THE SODIUM SALT OF ORTHO-
HYDROXY DIPHENYL AND BUTYL BROMIDE

Ola 0¢ ‘l’
* c‘n§nr Y4 + Nalr

A mixture of 19.2 grams (0.1 mol) of the
sodium salt of ortho hydroxy diphenyl and 39.8 grams

{0.3 mol) of butyl bromide was heated in a 200 c.c.
round bottom flask connected to a reflux condenser,
at a temperature of 101°, for 9 hours. No reaetion
was noticesble when the butyl bromide was firast sdded
to the ortho salt. At the end of this time the re-~
sction product wes brought to the boiling point and
filtered. The presipitate amounted to 2.8 grams.
The filtrate was of an orange color and entirsely
l1iquid. When vacuunm distilled, the filtrate yleld-
ed the following fractions:

Temperaturs Preasure Color

128° 780 mm. light orsnge
130° 750 mm. 1light orsnge

oY
0
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In a sesond run the same molar quantities
wore used. The reaction mixture was allowed to re-~
flux for 38 houra. When purified as before there
was but a small amount of precipitate. The crystals
woeighed 1.8 grams. The filtrate which was a reddish,
oily 1iquid, when vascuum distilled ylelded the follow-
ing fractions:

Temperature Preasurse Color |
#1 127° 730 mm. 1ight color (yellow)
F 138° 730 mm. light color (yellow)

REACTION BETWEERN THE SODIUM SALT OF ORTHO-
HYDROXY DIPHENYL AND BENZIL CHLORIDE

+ CglgCHaCl — + NaCl

A mixture of 19.2 grems (0.1 mol) of the
sodium salt of ortho hydroxy diphenyl and 37.8 grm
{0.3 mol) of benzyl chloride was heated in a 200 c.c,
round bottom flask connested to a reflux condenser,
at s temperature of 176-179°, for 6.8 hours. ¥No re-
sstion was noticeable when bengsyl chloride wes first
sdded to the ortho salt. The reaction when heated
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went from & red, to a green, to a lemon, to an orange
solor which persisted to the end, The filtrate was
& cloudy, red color, which when vacuum distilled,

gave the following fractions:

#1 99-100° 9350 mm.
§ 2 142-144° 730 mm.
' 3 m° 730 mm.
F 200° 730 mm.

Color

aolorl

eolorless

Wm’ (!.P.”. ,
very dadk red

In & second run the same moler quantities
were used. However, the ortho salt was carefully
dried and the bensyl chloride redistilled. The re-~
astion mixture was allowed to reflux for 15 hours.
When treated as previously deseribed, the filtrate

was a eloudy, orange color, which when vsouum dis-

tilled yielded the following frasctions:

Temperature Pressure
41 90-108° 710 ma.
§ 2 173 710" mm.
13 150-171° 710 mm.
f4e 1890 710 mm.

Color
¢olorless
lightyellow

lemon
dsep orange

REACTION BETWEEN THE SODIUN SALT OF ORTHO-
HYDROXY DIPHENYL AND ETHYLENE CHLORHYDRIR

+* 03,%.%@1 -

00HgOfiCRe

+ NaCl
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A mixture of 19.2 grams (0.1 mol) of the
sodium salt of ortho hydroxy diphenyl and 32.2 grans
(0.4 mol) of ethyleme chlorhydrin was heated in s
£00 ¢.0. round bottom flesk connected to a reflux
econdenser, at a temperature of we". for 30 hours.
Ho resotion wss noticeable when ethylene chlorhydrin
was added to the ortho salt. After 30 hours, the
reasction mixture was brought to the boiling point
and filtered, the precipitate weighed 4 grams. The
filtrate wshich waa s very dark ligquid, when vasuum
distilled yielded the following fractionst

Temperaturs Pressure Golor
#1 98-120° 730 mn. colorless
# 2 130-153¢ 730 mm., yellow

A study of the resctions between bromebenzene

and the ortho and pare sodium salt of hydroxy diphenyl,

as well as propyl and iso-propyl bromides upon the
sodium salt of ortho hydroxy diphenyl was mede, but
time 414 not permit an snalysis of the products
which were formed.
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REACTION BETWEEN THE SODIUM SALT OF PARA-
HYDROXY DIPHENYL ARD BENZOYL CBLORIEE

°535

% - 06350001 — + HNaCl

A mixture of 19.2 grams (0.1 mol) of the
sodium salt of para hydroxy diphenyl and 56.2 grams
{O.4 mol) of benzoyl chloride was heated in a 200 c.c.
round bottom flask connected to a reflux condenser,
‘'at a temperature of 198°, for 5 hours. A violent
reaction took plase when benzoyl chloride was added
to the para ;alt. After refluxing for 5 hours, a
huge, white cake formed in the flask, that partially
dissolved in hot water, yielding benszoic acid.

The residue was treated eight times with hot water

and the benzolie acid removed, which amounted to 32.8
grams, carresponding to 67 per cent of the theoretical.
The reasidue was recrystallized from hot glacial acetic
ecid. It had a melting point of 148°, The melting
point of this produet as found in the litsraturo was
150° (26).
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The ylield was 12.5 grsms, corresponding to 45 per

sent of the theoretical.

In & second run the seme molar quantities
wers used. The sodium salt was earefully dried and
the benzoyl chloride redistilled. The reaction pro-
duet was allowed to reflux for 3 hours. A violent
reastion took place when benzoyl chloride was adde
od to the sodium salt. When treated as previously
deseribed benzolie acid formed to the extent of
14.7 grams, corresponding to 30 per cent of the
theoretical. The residue was resrystallized from hot
glaclel acetic acid. Its melting point was 145-1486°.
The product was then recrystallized from hot toluene
and its melting point raised to 148°. The yield wes
8.5 grams, corresponding to 31 per cent of the
theoretioal.

REACTION BETWEEN THE SODIUK SALT OF ORTHO-
HYDROXY DIPHENYL ARD BENZOYL CHLORIDE

© § oot
* c.ﬂscoel + NaCl
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A mixture of 19.2 grams (0.1 mol) of the
sodium salt of ortho hydroxy diphenyl and 856.2 grams
{O.i mol) of benzoyl chloride was heated in & 200 e.c.
round bottom flask conneeted to a reflux condenser,
at a tempersture of 198%, for S hours. A violent
reaction took place when benzoyl‘ chloride was added
to the ortho salt. After refluxing fo;' 3 hours, a
large pink cake formed, which partly dissolved in
hot water, yielding b#nsoic acid. The residue was
rediasolved 6 times 1n> hot water and the benzolis seid
removed, which amounted to 16.7 grams, correaponding
to 34 per céat of the theoretical., The product left
was reerystallized from hot alechol, Its melting
point was 58-59°. The yield was 21.8 grams, cor-
reaponding to 58 per cent of the theoretical.

In a second run the same molar quantities
were used. The sodium salt of orthe hydroxy di-
phenyl was carefully dried and the benzoyl chloride
redistilled. The resction mixture was allowed to
reflux for 3.5 hours. When treated as previously
desoribed, benzoic acid formed to the emteat of
£0.5 grams, corresponding to 43 per eeat of the
theoretiecal. The residue was recrystallized from
hot alechol. Its melting point was 59°.. The
Yield was 12 grams, corresponding to 43 per ocent of
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the theoretieal.

REACTION BETWEEN PARA-HYDROXY DIPHENYL AND
BENZOYL CHLORIDE

oge,ns

O
% + GGHGGOGI Y 4 % + HC1

A mixture of 17 grems (0.1 mol) of para-
hydroxy diphenyl and 68 grams (0.4 mol) of benzoyl
shloride was heated in s 200 ¢.c. round bottom flask
sonnected to a reflux condenser, at a temperaturs
of 198°, for 11 hours. There was no noticeable
resstion when benzoyl chloride was added to the
pera-hydroxy diphenyl. After a few minutes of heat-'
ing the reaetion mixture became a cherry red liguid;
after hesting for several hours, it beeame black.
After refluxing for 11 hours the reaction mixture
was brought to the boliling point and filtered.

The excess bensoyl chloride was destroyed in hot
water and benzoic acid formed to the extent of 17 grams,
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whieh comapbndu to 24.3 per sent of the theoretical.
" The residue was reerystallized from hot toluene,

and the compound had a melting point of 144°, The
Yield wes 11 grams, corresponding to 40 per cent of
the theoretical.

REACTION BETWEEN ORTHO-HYDROXY DIPHENYL
AND BENZOYL CHLORIDE '

o | 0 g Cglig
0
' > c,ascacz — , 4 HGL

A mixture of 17 grems (0.1 mol) of ortho-
hydroxy diphenyl and 68 grams (0.4 mol) of benzoyl
ehloride was heated in s 200 c.c. round bottom flesk
connected to a reflux condensor, at a temperature
of 190°, for 8 hours. There was no reaction when
benzoyl chloride was added to the ortho hydroxye
diphenyl. Prastically all of the compound dissolved,
forming a dark, lemom colored solution. After one
hour of heating this resction mixture turned black.
The hydrochloric acid which was given off was
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sollected in a beaker of water and tested with
litmus paper. When the resction was éompletea, the
reaction mixture was filtersd. MNo precipitate
formed on ceoling. Adbout 100 e.e¢. of 10 per cent
sodium hydroxide was added to the filtrste, which
was well shaken and them filtered. The filtrate
was then treated with hydrochloriec acid and sodium
benzoate formed. After removing the sodium bemroate,
the reaction mass was treated several times with hot
water to remove the benszoie seid, whieh amounted to
4 grams. The reaction prbdmt was then treated
with hot alechol, the orystals had a melting point
of 62°, The yiold was 9 grams, corresponding to
32.9 per cent of the theoretieal.
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The Willismson reaction has been applied
to the sodium salts of ortho and para hydroxy di.
phenyls using vsricus alkyl and aryl halides. It
has been observed that the resstion was quite slow,
snd the yields were much lower than was expested.
A peculiar differsence between the products secured
from pare hydroxy diphenyl and those secured from
ortho hydroxy diphenyl was that while the former
were solids, as was expected, the latter were liquids,
which was not expected. WUWhile these products were
probably ethers, the snalysea of them has not proved
this definitely. Possibly the products were slight-
ly impure, although the solids ones had a definite
sharp, melting point, which rapeated recrystallizstion
d1d not raise. Further study along this line is pro-
Jected for the immediate future.

Application of a similar reaction, using
instead of aryl and slkyl halidea, acyl halides
gave products which were believed to be esters,
and in every case solids were produced. The snalyses
of them, have not yet proved that they are esters.
Possibly the products were slightly impure, although
each one had a definite, sharp, melting point, whieh
repeated recrystallization 4id not raiss. PFurther study
along this line is projected for the immediate future.
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