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1. Aluminum Chloride as Dehydrating & Condensing Agent.

(Mechanism)

The two chief methods for organic condensations, the

Friedel-Craft and Baeyer's reactions, were hitherto

considered as distinct and entirely separate in mechanism;

Friedel-Craft being purely catalytic, the aluminum chloride

hence not entering into the reaction at all, and Baeyer's

being dehydrolytic with conseeuont elimination of water.

Frankforter and hritchevsky (Jr. Am. Chem. Soc., 36,1511,

1914) have shown that the mechanism of these two reactions

is in reality very similar, inasmuch as aluminum chloride

often acts like sulphuric in breaking off water.

In a very few cases aluminum chloride was found to act

as a dehydrating agent alone, but in most cases it acts

as both dehydrating and catalytic agent in Spite of the

fact that some of it is changed to the oaide.

As to how the reaction with aluminum chloride takes

place was for a long time and ior that matter still is a

matter of Speculation. Playfair was the iirst to show the

catalytic prOperties of aluminum. He observed that when a

m.

piece of cotton was dropped into indigo and then in nitric

acid, no change took place until a very small amount of

some aluminum salt was added, when the color disappeared.

Friedel-Craft found that when small quantities of

aluminum chloride was added to amyl alcohol aviéSOTOus





reaction took place with evolution of hydrOgen chloride

and formation of a hydrocarbon which did not absorb bromine.

If this reaction was made to take place in the presence

of a hydrocarbon, a compound consisting of the hydrocarbon ,

,/

and the amyl radical was formed. (Compt. Rend., 84,1392, 1876).

K0 eXplanation was given for this reaction for some time.

Gustavson (Bull. Soc. Chem., 42,325, 1884; Ber., 13,157,

1880) said an organic aluminum compound of unstable nature,

Which readily broke down to the condensed hydrocarbon and

reformed aluminum chloride, was formed. Recently Scheichen

and Buttgenbach (Jr. Prakt. Chem., 105,355, 1923) have

confirmed Gustavson's idea.

Sholl and Seer (honatsh., 33,1, 1912) observed that

free hydrogen is sometimes given off and explained it as

follows;

653124" A12016 --9 05H11A12015-t HCl

05311A120154 301 ~") C5H10+ A12016+ H2

Boeseken (Chem. Zentr., 1,897, 1912) condensed benzene

with chloral in the presence of aluminum chloride and

eXplains the reaction by assuming that diphenylmethane and

chloroform are formed. he does not conclusively prove this

however.

Dienesmann (Compt. Rend., 141,201, 1905) obtained the

aldol reaction, due probably to a large excess of benzene and

a higher temperature.
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Page (Ann., 225,196) has recently shown that aluminum

chloride possesses the power of transporting free chlorine

to certain organic compounds.

Frankforter and Kritchevsky (Jr. Am. Chem. 800., 36,1511,

1914) believed the reaction to take place something like

this:

5

06H5+ A12016——-) A12(06H5)6+ 6H01

Up to this point the reaction is purely catalytic and then

through the catalytic action of the hydrOgen ions the

second part takes place.

A12(06H5)6+ 3001 CHO + 61101 ———-)
5

3CC1SCH(C6H5)2+ 2.120164- 3320

The same authors show by the following equations the relation-

snip between the Grignard, Rriedel-Craft, Baeyer, and their

own reaction (as they believed it took place). (Jr. Am.

Chem. Soc. 36,1516, 1914).

Grignard

06H6+ OCH-C0134» ug+ 12 -——-) 0635CH(0H)0013+- M812

Friedel-Craft
 

C H +- CCH~0013+ 112016—-) C H ~CH(OH)CC13+’ A1201
6 6 6 5 5

Baeyer

203+OCH-1+H“0 c c—e1+—~ +-65 003 2.3 4———)(6HS)2HCC3 ago 32004

Frankforter & Kritchevsgy
 

2063 + OCH-CC]. 4- A12C16—9 (0635)2CH-CCI +' H O+A1201

6 5 3 2 6
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2. Aluminum Chloride as a Dehydrating Agent in Organic

Chemistry.

Many investigators used aluminum chloride as a dehydrating

agent; Merz and Weith in 1881 (Ber., 14,189) prepared di-

phenylmethane by the action of aluminum chloride on phenol.

Waas in 1872 (Ber., 15,1128) prepared di and triphenyl-

methane by the action of aluminum cnloride on dichlorethyl

oxide and benzene, believing that the aluminum chloride

first converts the oxide into monochloraldehyde, which'

reacts with benzene to form monochlordiphenylmethane and

finally triphenylethane. Graebe in 1901 (Ber., 34,1778;

Chem. Ztg., 25,268) produced an aromatic amine by the action

of hydroxylamine on the hydrochloride in the presence of

aluminum chloride and ferric chloride. Zinc chloride would

not react. About the szme time Jaubert (Compt. Rend.,

132,841, 1901) similarly prepared the hydrochloride of the

amine using hydroxylamine hydrochloride in place of the

hydroxylamine. The per cent yield in both cases was very

low. Sholl and Seer (1912) succeeded in uniting aromatic

nuclei, especially in the case of aromatic ketones (Ann., 394,

119). For instance from orthotolyl-a-naphyl ketone he pre-

pared 5-methy1-l:9 benzanthrone. in this case aluminum

chloride takes out free hydrogen in place of water.

Kritchevsky and POppe (Jr. Am. 500., 36,1511, 1914)

showed the dehydrating preperties of aluminum Chloride When
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they condensed pinene and chloral in the presence of

aluminum Chloride with consequent elimination of water.

Later similar experiments with anisol and phenetol gave

similar results. '

Frankiorter and hritchevshy (same reference) developed

the following general method. "Mix reacting substances

and cool to zero or below. Add aluminum chloride in small

portions and allow to Stand in a freezing mixture for some

time (24-12 hrs.). Wash with water and distill with steam

to remove any unchanged components. Extract with ether

from which the condensation procuct will usually crystallize.

Sometimes it is necessary to distill in vacuum". The above

experimenters applied this method to aliphactic hydrocarbons,

aromatic hydrocarbons, and also to the condensation of phenols,

phenol ethers, alcohohgrand ketones with chloral hydrate,

the reaction taking place according to the general equation,

233+ OCH-0013+ A12016—-—9 BECK-00154- 39+- A12016.

They note that temperature plays a Very important part in

the reaction.

Franhforter and Kokatnur (Jr. Am. Chem. Soc., 36,1529,

1914) carried on experiments with trioxymethylene, benzene,

and aluminum chloride, obtaining in eacn case the same general

condensation products, anthracene and diphenylmethane.

Toluene, xylene, and mesitylene in similar experiments were

substituted for benzene.
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3. Action of Some Other Dehydrating Agents on Aromatic

Alcohols a Aromatic Compounds.

Several other dehydrating agents besides aluminum

chloride have been used in Organic Chemistry. heyer and

Wurster (Ber., 6,964, 1873) prepared diphenylmethane frqn

benzene and benzyl alcohol in the presence of concentrated

sulphuric acid. Becker (Ber. 7,1203, 1874) prepared meta-

nitro diphenylmethane in a similar manner. Roelting (Ber.,

15,2091, 1882) has prepared by this same method dyes of

the triphenylmethane group as, for example; tetramethyl-

triamidodiphenyltolylmethane was prepared from tetramethyl-

diamidobenzhydrol and para-toluidine in the presence of

concentrated sulphuric acid. Gatterman and KOppert (Ber.,

26,2811, 1893) prepared dinitrobenzyltoluene from para-

nitrobenzylic alcohol and paranitrotoluene. Bistrzycki and

Flateau (Ber., 28,989, 1895) condensed mandelic acid with

phenol to give hydroxydiphenylacetic lactone. Bistrzycki

and Simonis (Ber., 31,2812, 1898) have prepared a-hydroxy-

diphenylacetolactone from mandelonitile and phenol using

concentrated sulphuric acid.

Hichael and Jeanpretre (Ber., 25,1615, 1892) prepared

aromatic nitriles with phosphorus pentoxide as the dehy-

drating agent.

Fischer and Roser (Ber., 13,674, 1879), Liebmann (Ber.,

15,152, 1882), and hippenberg (Ber., 30,1140, 1897) have
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used zinc chloride as a dehydrating agent, preparing amino~

triphenylmethane, some higher homologues of phenols, and

some aromatic amino alcohols and their derivatives respec-

tively.

Suais (Bu11., (3)17,517, 1897) and Noelting Ber., 24,

1127 and 553, 1891) have used hydrochloric acid as the de-

hydrating agent while Paterno and Filetti (Gazz., 5,381,

1875) and Mohlau and Klopfer (Ber., 32,2147-2149, 1899)

have used a mixture of concentrated sulphuric and acetic

acids in the preparatins of benzylated phenols and the

condensation products of benzhydrol and paraquinone

reSpectivcly. hohlau and Klopfer (Ber., 32,2150,2153,

1899) also used absolute alcohol as dehydrating agent in

the preparation of the above compounds.

Khotinski and Patzewitch (Ber., 42,3104, 1909) condensed

aromatic carbinols with pyrrole in the presence of acetic

acid.

4. Aluminum Chloride as Dehydrating Agent on Aromatic

Alcohols and Aromatic Compounds.

Thus far it has been shown that a number of dehydrating

agents such as sulphuric acid, pnoSphorus pentoxide, zinc

chloride, dilute or concentrated hydrochloric acid, a mixture

of concentrated sulphuric and acetic acids, absolute alcohol,

acetic acid have been used in the condensation of aromatic
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alcohols 8nd aromatic compounds; also that aluminum chloride

has been used in Organic Chemistry as a dehydrating agent

by various investigators.

Aluminum chloride,hOWever,was not used in the conden-

sation of aromatic alcohols with aromatic compounds until

about 1916 when Euston and Friedemann (Jr. Am. Chem. 500.,

38,2527, 1916) prepared diphenylmethane and anthracene (as

by-product to the extent of about 20% of the theoretical

yield) from benzene and benzyl alcohol in the presence of

aluminum chloride and found that the amounts of reagents

used, and the temperature at which the reaction took place

greatly influenced the final yield.

In a later paper (Jr. Am. Chem. 500., 40, 1918) the

same experimenters extended their experiments to secondary

alcohols, benzene and aluminum chloride (as a dehydrating

pagent) using methyl phenyl carbinol, ethyl phenyl carbinol

(both mixed aliphactic aromatic alcohols), and benzhydrol

(a true secondary aromatic alcohol), obtaining diphenyl-

methane, diphenylpIOpane, and triphenylmethane reSpectively.

They concluded that methyl and ethyl groups interfere with

condensation of aromatic alcohols and benzene, the latter

having the greatest retarding effect,and that a second phenyl

group does not interfere with the second condensation.
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5. Benzylated Phenols; Dehydrating Agents other

Than Aluminum Chloride.

Several investigators have benzylated phenols using

dehydrating agents other than aluminum chloride. Paterno

(Gazz. 2,20, 1872) prepared benzylated phenol by treating

both benzyl chloride and benzyl alcohol with zinc turninés.

He also benzylated anisole in the same way. Paterno and

Filetti (Gazz., 5,581, 1875) prepared the same compound

using a mixture of acetic and sulphuric acids as the de-

hydrating agent. Liebmann (Ber., 14,1844, 1881; Ber.,

15,152, 1882) carries out this same reaction using zinc

chloride and states that Paterno's reaction in which he

uses zinc is not due to the metallic zinc, but to the

zinc Chloride formed irom the zinc and hydrochloric acid

in the benzyl Chloride. Taterno and Mazzara (Gazz.,

8,303) extended tLiS reaction to the benzylation of sub—

stituted phenols using cresol, benzyl Chloride, and zinc

turnings. Venturi (Gazz., 31,1,469, 1901) benzylated

carvacrol and meta-cresol using zinc chloride.

Still other investigators have by this method condensed

phenols with alconols other than benzyl alsonol. Auer

(Ber., 17,669, 1884) prepared ethyl phenol from phenol,,;///

absolute alcohol and zinc Chloride. Dennstedt (Ber., 23,

2569, 1890) successiully prepared the same compound by

passing absolute alcohol and phenol over heated zinc dust.
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Senkowski (Ber., 24,2974, 1891) in the same way prepared

the higher homologues of phenols by the action of zinc

chloride and states that they invariably belong to the para”

series. bauer (ber., 1614, 1894) condensed cresol and iso--//

butyl alc0hol with zinc Chloride.

These and similar benzylated and alkyl phenols have

been prepared by the reduction of ketones by zinc amal-

gam and hydriodic acid. (Clemmensen Ber., 47,55, 1914;

Claus, Jr. Praht. Chem., 45,377; Graebe, Ber., 7,1624;

Borgelline and hilacene, Centrablt., 2,948.)

Darzens successfully reduced ketones by a specially

prepared nickel at a temperature of 190-195 degrees. (Compt.

Rend., 139,868). Voswinkel (Ber., 42,165) showed that

aromatic hydroxy hetones can be reouced to alkyl phenols.

Johnson and Hodge (Jr. Am. Chem. 800., 35,1014) smoothly

reduced mixed ketones containing ether or hydroxy radicals

by the zinc amalgam method to alkyl derivatives. herzig

and Wenzel (Honatsn., 27,781) introduced methyl groups

into the ring of certain phenols with methyl iodode in

alkaline solution.

6. Benzylation of Phenols in the Presence of Aluminum

Chloride.

There seems however to have been no attempt made to

prepare the benzylated or alkyl phenol using aluminum
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chloride as a dehydrating agent. Dr. Huston has success-

fully condensed phenol, anisol and phenetol with benzyl

alcohol in the presence of aluminum chloride.

It was found that when a mixture of ortho-cresol and

benzyl alcohol in petroleum ether was mechanically stirred

during the slow addition of anhydrous aluminum chloride,

much hydrochloric acid gas was driven off and after some

time a semi-solid granular precipitate settled out. On

decomposing with ice, extracting with ether, and distilling

in vacuum the residue left after distilling off the ethe;

a good yield of a yellow crystalline substance, boiling at

155-160 at a pressure of five millimeters was obtained.

0n recrystallization from petroleum ether long wnite

needles melting at 49-49.5 degrees were obtained. This

was thought to have the structure of 3-methy1-4-hydroxy

diphenylmethane. That this is correct will be shown under

the experimental part of this thesis.

EXperimental

1. Method.

One hundred grams of benzyl alconol, one hundred and

twenty grams ortho-cresol, and two hundred grams of petroleum

ether were mixed and.stirred constantly with a motor.

Aluminum chloride was added in small portions until a

total of sixty grams had been added. The reaction started

very slowly, it being necessary to warm the mixture to



H
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about 35 degrees. This temperature was maintained though-

out the experiment. After about an hour hydrochloric acid

gas began to come off, slowly at first and then more rapidly.

If the aluminum chloride is added too fast the mixture

will foam a great deal and probably overflow. (This is

prevented by seeing from time to time, when necessary,

more petroleum ether). Two layers formed and a semi—solid,

granular precipitate settled out. After practically no

more hydrogen Chloride came off the motor was turned off,

more petroleum ether added if necessary and the mixture

allowed to stand overnight. It was then poured onto ice

to decompose it, extracted.with ether and the ether extract

dried over anhydrous potassium carbonate. After distilling

off the ether, the residue was fractionally distilled in

vacuum at a pressure of five millimeters.

0

1. Up to 140~— ............. 40.0 grs.

o 0

150-155-................54.0 n

. O

155-180--~---—........... 8.6 n

18012401 ................35.1 "

Residue----------------- 24.1 "

C

2. Up to 140--------------- 39.0 grs.

C O

150-1ee................. 50.0 n

0 0

155-180................. 15.00 H

180-240:................ 36.30 "

Residue----------------- 20.10 "
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The fraction from 1551180.came over as a thin, light

yellow oil which on standing a short time crystallized

out in long needles. The fraction from 18012400was a thick

recdisn brown syrup which did not crystallize. The residue

on cooling was a very thick dark brown tar.

Distillation in each case was repeated from four to

eight times until the final product (fraction boiling

between 155.& 180) seemed sufficiently pure for recrystall—

ization. Two more batches were made up and this time the

0

first fraction (up to 140) was distilled under atmospheric

pressure.

3. 1881195”(atm0s. pressure)------50.00 grs.

1651180:.......................47.00 H

O O

180~250------------------------56.00 " (weighed

after second distillation)

Residue------------------------16.00

4. 188—195 (atmos. pressure) ------27. 70 grs.

15511801........................46.00 n

186L250:....................;--64.60 n

Residue........................ 14.10 n

The corresponding fractions from each of these four lots

were combined and redistilleo, giving the following results.

lea-210.(atmos. pressure) ------ 89. 90 grs.

(recovered ortho—cresol)

155-160------------------------ 37. 80 grs.

(after repeated crystallization)

160: 180------------------------ 12.00 gre.

° 0

215-22 0------------------------ 130.00 "
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220-225----- (mostly 224)---.113,5 are.

0 0

225-250----- (mostly 227)-----14.5 "

Residue---------------------- 13.00 "

(Note; All except the first fraction were distilled at five

millimeters pressure.)

0 0

The principal fraction from 155-160 was recrystallized

.
O 0

from petroleum ether to constant melting point (49-49.5).

I .1 0 ..

The fraction.from 160-180 alter standing somewhat over a

week also crystallized out and was recrystallized as above.

After the greater part of the fraction had crystallized

from petroleum ether and had been filtered off, quite a

little came down, not as crystals, but as an oil. The

ether was allowed to evaporate off. After standing in a

cool place for a couple of weeks the oil crystallized out.

The crystals were pressed between filter papers to re-

move any oil and recrystallized as before.

The substance is insoluble in water, very soluble in .

chloroform, ether, alcohol, and alkali. It crystallizes

in fine long needles from petroleum ether. it boils be-

. o o 0 O

tween 155 d 160, 5 mm. pressure and melts from 49 to 43.5.

Analysis (Huston)

.1515 grs. substance gave .0970 grs. £20 &

.1523 grs. subs.ance gave .0971 grs. H 0 &

2
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Found 7.13% and 7.17% hydrogen.

7 55.01% 7 85.51% carbon.

Calculated 7.12% hydrogen

85.80% carbon.

So far as is known in condensation of this type, the

CH2 group boes into the pOsition para to the hydroxyl

group; for instance, Senkowski prepared para-tertiary

butyl phenol from butyl alcohol, phenol and zinc chloride

(ber., 24,2974); Anschutz and Beckerhoff prepared para-

tertiary amyl phenol from iso-amyl or tertiary amyl alconol,

phenol, and a mixture of acetic and sulphuric acids

(Ber., 28,407); Oscar Dabner prepared para-dioxy-

tripnenyl carbinol from benzotrichloride and phenol (Ann.,

217,223); and para-benzyl phenol may be prepared from

benzyl chloride, phenol and zinc chloride or from benzyl

alcohol, phenol and concentrated sulphuric acid (Richter-

Smith Organic Chem., Y01., 2,343).

Therefore the structure of this condensation product

of benzyl alconol end ortno-cresol was thoubnt to be

5—methyl-4-hydroxy diphenylmethane.

OH 0H

CH3 CHZOH CH,

_4_ 111013

.____, H2
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2. Preparation of the Amine.

The first step in an attempt to prove this was to

replace the phenolic hydroxy group with the amino group.

(Die Methoden der Organischen Chemie. Besonderer Teil,

Abl., 2,1218, Weyl). Twenty grams of the substance were

mixed thoroubhly in a mortar with forty grams of zinc ammonia

chloride and four grams of ammonium chloride. The mixture

was placed in pressure tubes, care being taken not to

fill each tube more than one quarter full. After heating

in a bomb furnace for twenty hours at a temperature of

520 degrees, the contents of the tube (a dark oily substance)

were loosened with warm hydrochloric acid (one part of

concentrated hydrochloric acid to one of water), and shakened

vigorously for sometime. The oil Which came to the top

was allowed to stand in contact with the acid over night.

It was then extracted with ether to remove the unchanged

phenol. The acid solution was just neutralized with con-

centrated ammonium hydroxide and the amine precipitated

with reagent sodium hydroxide. After standing over night

the amine was filtered off and allowed to d y. Ho solvent

was found from which the amine could be recrystallized.

From twenty grams of the original phenol, two grams of

the amine were obtained. The yield is slightly increased

by evaporating the ether off from the ether extract and

again shaking the residue with more hydrochloric acid.





OH NH

on 553

ZnCl 2EH3

2 ——-—9
CH CH

The zinc ammonia chloride used was prepared as follows;

(Treatise on Chem. Roscoe and Schlorlemmer, Vol., 2,652)

Ammonia was added to a solution of zinc chloride until the

precipitate first formed redissolved. The solution was

evaporated almost to dryness and heated on a sand bath

to 149 degrees, during constant stirring.

Zn0124— KH40H -———) ZnClg4NH5H20

ZnClztllIHaHzO —--—-) Zn0122113

Two hundred grams of zinc chloride gave a theoretical

yield of two hundred and eibhty grams of zinc ammonia

chloride.

3. Preparation of the Hydrocarbon.

The next step in the proof of the structure of the

condensation product was reduction of the amine to the

hydrocarbon. (Gatterman. Laboratory Manual of Organic

Chemistry. 257) Five grams of the amine were diesolvee

in a mixture of fifteen grams of concentrated hydrochloric

acid and thirty 0.0. of water until free nitrous acid was
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recognized with starch potassium iodide paper. The diazo-

benzene chloride solution thus prepared was allowed to

flow carefully into a solution of ten grams of caustic

soda in thirty c.c. of water contained in a four hundred c.c.

flask, well cooled with ice water. Further,twenty grams

stannous chloride were dissolved in fifty c.c. water and

treated with a concentrated solution of sodium hydroxide

(two parts sodium hydroxide to three of water) until the

precipitate first formed was redissolved in an excess of

alkali. The alkaline diazobenzene solution, well cooled

with ice water, was gradually treated with small portions

of the sodium stannous oxide solution, previously well

cooled, waiting after each addition until the lively

evolution of nitrogen had ceased,before adding more.

RH .1101 11201 n ONa

Sea 033 CH3

CH + Kauoz—y CH2+ zztaoH-é CH2 4- NaCl +1120

N

N'Oha CH

CH3

N

CH + H ———) CH2 + 1:2 + 118011

o
n
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It was immediately warmed on the water bath to drive

off nitrous oxide gas, extracted with ether, and dried over

anhydrous calcium Chloride. The ether was distilled off

and the hydrocarbon distilled, using a weighed test tube

a

as a receiver. .530 grams of a hydrocarbon boiling at 274-

o

276 were obtained, giving a yield of about thirty per cent.

This boiling point correSponds exactly with that of Benziyl-

NH toluol, the hydrocarbon one would expect to

5.5
get from the amine, providing the assumed

082 structure is correct. This is in itself

sufficient proof that the condensation

product is 3-methyl-4-hydroxy diphenylmethane (page 13).

4. Preparation of the Acid.

To further substantiate the proof of the above structure

an attempt was made to oxidize the hydrocarbon to an acid

COOH

expecting to get benzoylbenzoic acid; M.P.

° ° . . _ CO
140-144 (Senff, Ann., 220-237)

Starting with .550 grams of hydrocar10n, prOportional

amounts of sulphuric acid and potassium dichromate were

used according to the following method; ten grams of hydro-

carbon, sixty grams of potassium dicnromate, ninety grams

of concentrated sulphuric acid and two hundred grams of

water were boiled under reflux condenser for two or three

days. On cooling a hard cake of unoxidizable hydrocarbon,
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ketone, and cnromoxide was formed. Oxidation was evidenced

by the change in color of the mixture from a red to a dark

green. The mixture was digested on the water bath with

dilute sodium hydroxide, filtered and washed with water.

The filtrate was more than neutralized with hydrochloric

acid and the precipitated acid dissolved in ammonia, de-

colorized with animal Charcoal and reprecipitated and

recrystallized from alcohol.

A few crystals were obtained in the bottom of the_beaker,

but they were not abundant enough to filter and obtain the

melting point as the filter paper absorbed them. Lack of

time and more of the hydrocarbon prevented the repetition

of this experiment.

5. Preparation of the Esters.

Either of two isomeric phenols (condensation products

of ortho-cresol and benzyl alcohol) might give benzyltoluol

on reduction to the corresponding hydrocarbon.



I OH II

CHs Ch3

OH

CH CH

2 2

Benzyltoluol

CH

02
, &

00h

. Benzoylbcnzoic acid

CO

Thus far it has been proven that the benzyl alcohol,

ortho-cresol condensation proauct has the structure of

either compound one or two above. I snoulo esteriiy very

readily. II would not, due to the position or the hydroxy

group.

I. Scnotten-Baumm Method (mayor and Jacobsen 11 pt. I b4b.)

One gram or the substance to be esteririeo was dissolved

in reabent socium hydrox1ce and about.twice the calculated

amount OI oehzoyl Chloride added to it. AIter a very little
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shaaihg the mixture became qute hot and on iurther shaaihg

the ester separated out as a sclid, while the eicess behzoyl

Chloride went into sOlution as sOdium behzoete. The ligUld

was poured OII and the selid ester pressed between iilter

papers, until the Oil was entirely gone. This last step

was necessary in order to prevent the ester coming down

as an Oil On recrystallization. AIter the oil was entirely

removed Irom the ester it was recrystallized Irom dilute

alcohol to constant melting point; 114.9-llb degrees. The

yield is excellent, being almost theoretical.

The reaction tahes place according to the IollOWihgz

OH .00

CH. CH
{5 r“

cloc. O 0

CH‘ .*- -——;’ CH

4 |l 2

The ester is soluble in dilute alcohol, ether, ChlorOIorm,

HCl

+

fillgutly scluole in petroleum ether, ahd insoluble in

alaali and water.

A similar ester was made With toluol sulphOhe Chloride

§CUOIQIQ5 to the above methOd. In this case the reaCtioh

tahes place much more slowly, it beinb necessary to heat

on tue water D&Lu IOI prUt three guarters OI an hour.

Even then it is lJyOBélDie to crystallize the greater part

or the ester. Most 01 it remaihs as an Oil, the DOlllug

pOiht OI which it was impossible to obtain due to the
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small amounts oI ester available. The Iew crystals obtained

did not melt below boo debrees.

OH 0.03C) on;j

ca;5 CH

0103 OH

+ Dd")s

z CI2

The ester is only allauLlJ soluols lh chloroiorm and ether,

is soluole in water, and insoluule in alhali.

II. Reverdln Method (Ber., bo,l44b)

The same esters were prepared by the Reverdin method.

Che gram of the substance to be esterliied was dissolved

in a small amount OI pyridine. About tWice the calculated

amount oi oenzoyl chloride was added and the mixture

shanen Vigorously loI sometlme. On COOLlflE it was poured

into water then the ester separated out as a sclid and the

pyridine dissolved lh the Water. The ester was iiltered

UII, Washed in a very small amount or cold alcohol and

pressed between Iiltei papers until the Oil was all out.

It was then recrystallized irom dilute alcohol to constant

meltiné point; lle.e-llo deerees.

A almllar ester Was made With tolu0l sulpnone CuiUIlQB’

it using necessary to heat on the water oath as ueIore.

As in the Sohotten-Baum method the ester came QUWu as an

oil and did not crystallize. E0 DOllan point was obtained.
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3 uxmhal‘y .

l. Phenols may be benZylated in the presence 01 aluminum

chloride with 500a results.

a. The condensatlon product 01 orthO-cresol and DenZyl

alcohol was isolated and described.

b. By replacement or the phenolic hydICXy group Wltu

the amino aroUp and consecueht reduction of the amine to the

hydrocarbon the condensation product Was shown to have the.

structure of 0-metnyl-4-nydroXy diphenylmethane. Analysis

substantiated this Iormula.

4. Ease of esteriiication cohilrms the above struCture.
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