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Condensation when applied to organic chem-

istry has been defined as "the union of two or more

molecules or parts of the same molecule with or

oi hout the elimination of a molecule of water or

inorganic acid in which the new molecule is effect-

ed between carton atoms". The union referred to

may be accowpanied by unsaturetion with these un-

saturated groups tending to saturate themselves.

According to this condensation may be divided into

two parts: those effected by the separation of

th elements and those effected by addition. In

the scope of this present work both processes may

take place, but the former heing the main reaction

involved.

Condensation by tLe separation of the

elements may be divided still further into cata-

lytic and dehydrativs reactions. Houover, these

may he united again when the reagent used may serve

both pur‘oses in the same reaction. The work in-

volved here deals mainly with the elimination of

watsr, thus, the review of previous work will he

liritefl to condensations by dehydration.
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Dehydrating Asents

l-Culfuric acid

1”ecker (Eer. 15, 2090) condensed m-nitro-

benzyl alcohol and benzene to give m-nitrodipheryl-

methane. Noelting (Per. 24, 5126) formed tetra-

methyltriaminodibhenyltolylmethane from tetramethyl-

diaminobenzhydrol and p-toluidine. Gathermann and

Kegpert (Ear. 26, 2810) prepared dinitrohenzyltel-

name using sulfuric acid. Bistrzycki. Flateau,

and Simonis (her. 28, 989; 31, 2712) prepared

hydroxydiphenyl acetic lactone andcx- hydroxydi-

phenyl acetolactone. Other workers using sulfuric

acid are ”eyer and Turster (Ter. 6, 984) and

Fritsch (Per. 29, 2500).

2-Zinc chloride

Fischer and Roser (Ber. 13, 674) condensed

benzhyfirol and aniline hydrochloride to yield awino-

triphenylmethane. Liebermann (Ber. 14, 1342) pre-

pared butglphenol, angl;henol, and henzylghenol

using butql alcohol, aa;l alcohol, and ten2jl al~

cohol with phenol reshectiveiy. Yerz and fierth

(Per. 14, 137) prepared diphenylether from phenol.

Auer (Ber. 17, 660) condensed ethyl alcohol and
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phenol to give ethyl phenol. Kippenherg (Ber.

30, 1140) also worked with zinc chloride condensa-

tion.

3-?hosphorous pentoxide

Hemilian (Ber. 16, 2360) prepared diphenyl

p- xylymethene from benzhydrol end p-xylene. Hicheal

and Jeenpretre (Ber. 25, 1615) condensed phenyl-

hydroxy acetonitrile and benzene to yield diphenyl-

ecetonitrile.

4-Acetic acid

Khotineki end Petzewitch (Ber. 24. 3104)

found that triphenyl cerbinols condensed with pyr-

role. Szeki (Acts. R. B, 5) condensed benzhydrol

with di and trimethoxyhenzenos in glacial acetic

acid solution by passing hydrogen chloride through

the solution.

5-2ulfuric and Acetic acid mixture

Eeyer end Wureter (Ber. 6, 963) condensed

tenzyl alcohol and tenzene to give diphenylmethane.

Paterno and Fileti (Gezz. Chim. ital. 5, 381) con-

densed benzyl alcohol and phenol. Pistrzycki end

fiyr (Per. 57, 65:) condensed diphenyl p-tolylcaro

binol with phenol. flohlau and Klopfer (Ber. 52.

2147) condensed benzhydrol and p-quinone in sul-
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furic acetic acid or in absolute alcohol.

6-?egnesium chloride

Yazzare (Gees. Chim. ital. 12. 505) pre-

pared propyl m-cresol from propyl alcohol and m-

cresol.

7-Stannic chloride

hicheal and Jeanpretre (Ber. 25, 1615)

condensed phenylhydroxy acetonitrile and mesitylene

to give phenyltrinethylphenylecetonitrile.

Pistrzychi (Ber. 57, 65?) prepared diphenyl p-

tolylnothane from .enshydrol and toluene.

-Nydrogen chloride

'Noelting (Ber. 24, 553) prepared p-nitro-

dimethy draminodiphonyltolylmethane using hydrogen

chloride as a dehydrating agent. Euais (Bull. 1,

517) also used hydrogen chloride as a condensing

agent.

9-Aluminum chloride

Aluminum chloride came into use as a catalw

yet in condensation reactions wit the work of

Fridel and Craft (Comp. fiend. 84, 1592). Their

work was entirely in.the aliphatic series; they

went so for as to say it would not hold for the

aromatic series, this, however, was disproven by
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by later work. Nerz and Weith (Ber. 14, 18?) con-

densed phenol with itself using aluminum chloride

to form diphenyl ether. Wass (Ber. 15, 1123) ob-

tained triphenyl ethane by condensing dichlor-

ethyloxide. It is shown here that aluminum chloride

acts not only as a catalyst but also as a dehydrat-

ing agent. Graebe (Ber. 34, 1778) obtained aniline

in small yields by condensing benzene and hydroxyl-

amine with the elimination of water.

It was reported by Frankforter (J. am.

Chem. Soc. 36, 1511: 57, 535) that he and his co-

workers had obtained condensation products from

chloral, chloral hydrate,and trioxymethylene with

the elimination of water by using aluminum chloride.

but could not obtain all of the same final products

by the Eaeyer or sulfuric acid reaction. Thus he

maintained that aluminum chloride acts primarily

as a catalyst and only secondary as a dehydrating

agent.

It was not until Prins in 1927 (Chem.

Weekblad 24, 615) that some light was thrown on

the mechanism of aluminum chloride condensation.

He stated that benzene under the influence of al-

uminum chloride acted as if it had a mobile hydrogen



and was Comparable at this time to an alcohol.

With aluminum chloride a carbon to hydrogen link-

age corresponds to an oxygen to hydrogen linkage.

The former linkage apparently has undergone ioniza-

tion under the influence of aluminum chloride's

strong positive ion. Dougherty (J. Am. Chem. Soc.

51, 570) agreed mainly with Prins but more gener-

ally believed in an addition compound between ben-

Izene and aluminum chloride with the hydrogen only

lightly held. Wohl and fierlsporoch (Ber. 64. 1357)

were of the same opinion. The dthdrative power

of aluminum chloride should not be lost sight of

whatever its catalytic action is tonerd aromatic

compounds. I

Huston and Friedmann (J. Am. Chem. Soc.

33, 2527) were the first to apply aluminum chloride

condensation to the aromatic alcohols. They ob-

tained diphenylmothane as the principle product

ween treating benzyl alcohol with benzene in the

presence of aluminum-chloride.

The amounts of reagents and temperature of the re-

action controlled the yielde of the final product
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and bg-proeLete. 'hon eL"i~cleLwlr quantities are

used, .ho yiolfl of fiijhonylmothone ens much eneller

than when a lorge exeeoe ofeon one Lse uoso, while

the re on :r; Lrofiuote eo.e correeon:in~l" coeoreceed.

The; oxtooded the work 'Jo ‘e. Chem. Soc. 40. 7T5)

to the eeconlnry elooIc-ln, methyl phenyl. etILL'l

phenjl certinole. an: tcnztyirol obtaining on ccnu

e:Lt Lion wit! tenzeLo in them; econco of uLLnl-n

c loriIo digh.ualaou no 51 131 lyre efie, and tri-

ghanylmethare recrccti"cly. The reaction on too

lowing c‘urtion:p
.
.
.
)

‘Q {nzbaflu’u'a «,1 3., Q‘.‘ f

k3 rc“ 1 -.— “.3 ‘J'Lo LJ 0-1-3 ".3

. fi*f‘~.~v ”a 9? f - r-I 9f pare-no 71- up

. . ~,- 2.x: - '2 .12. m . . + I\G?5 a + L ‘4 U U 1.: G 5 2323.;

:1 3'.

Lao beet yiolfio' ore o‘LtuiL101 when tIL16 n wee a

F'fi ‘Tc1 Jo'ep. ”hen tIo R "Le net‘Vl the roeulte
"i

e.oecfi I:otterryiele than ehsn it Le-e eth"l. It

tee 23111.9, cone1‘ed “III I..e 93.12'1;""~‘.:“’> 11.1.3 a greater

raterfiin; effect than the netflgl group.

Thie eerie was on once“ by Huston (J. Am.

item. 300. 46, H77L) to £319 O“fiw?fiotIon of Len3;l

alcohol and phenol to give F~Eont’l“ro:01.

CG.5”2’33““:3 31:: ring ! 367:5"L'zce*'4c::(p) +3220

('3‘? 1.“-..- .. , ‘3‘. . ‘H_ - 3-," ur' ._ 5. ...L'. g ..

Lu: mt: U:.J’l {TIL-3d Oil-~dvl ct.s‘3rs Elvra ACE-yaks. 5-334/33 6.118019

and theonetole tore need. Llue the phenolic hyIroxsl



sroup presented no m1..Iersnce with the introduction

of a benzgl groLp into the benzene ring when using

aluminum chloride as a dehydrating agent.

Attention was then turned to the aliphatic

alcohols by Huston and Sager (J. Am. Chem. Soc. 48.

355), who reported at that time that methyl, ethyl,

propy , loo-propVI, butyl, iso-butyl, and iso-amyl

alcoh 13 would not confienee with benzene in the

pre3once of aluminum chloride. Since that time,

the field has been again cpo‘.Lod by Heieh (Doctor's

Thesis 1935) who moIifieI the former procedure and

condensed iso-proPyl. lee-butyl. and iso-amyl a1-

cohole(but not the normal alcohols) with benzene.

CTIs I C"3

C330?! 4» CGIIG 19.1313 ’ C t! CH 1- P190

C115 6W5C33 H

It will be well to note at this time the change in

procedure. Reretofore the en‘:ydrous aluminum chlo-

ride was aILIed to the mieture of ben7ene and a1-

cohol in email amounts, while the mixture was stirred

vigorously. The modified procefiure is to ofid the

alcohol drOpeiee to the stirred euepension of al-

uminum chloride in bennone.' Fox (flootor's Thesis

1331) obte ined corrofinon in; hydrocarbons with ter-



tiery Lutyl, tertiary amyl alcohol, dimethyl n-

prOpyl, and Cinethyl 130-;:ropyl cerLirols with:en—

zone in the presence of aluminum chloride using this

eodified procedure. Binder (”eeter'a Thesis 1935)

prepared several heptyl benzenes with this method.

The unsaturated alcohol, ellyl alcohol did

give in small "ield the allyl Lenzene when it was

condensed with benzene.

CE;2-Cnu051'.- 36:16 ..".1-:l':" ’ C2=CZICITBCGH5* H20

It was therefore advanced that the presence of un~

saturation when adjacent to the carbinol carbon in—

creased the activity of the alcoholic hydroxyl group.

Huston and Bartlet (fiester's Thesis 1926)

Condensed phen31 hutyl carbinol and phenol to give

p-hyiroxy 1,1 diph-en;lpentene. The large yield

of p-hyflroxytripLee"lwntnune confirms the h}potheeia

that unsaturetion of carbon atoms adjacent to the

alcoholic group increases the reectivity of the

hydroxyl group.

 

05.735”??? + CQHs .-‘.1Cl‘.r; % CGUc-CHCGHS + H20

4:19 C4119

Huston, Lewis, and drotemut (J0 Am. Chem. Soc. 49,

1365) obtained p-hydroxy 1, l diphenylprOpane. and

p-hydroxytriphohrlmtho.ne by conx3nneation. p-Hydroxy
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l, 1 digshen'lhute e was later added to this list by

Suston end Stickler (J. Am. Chem. Soc. 55, 4317).

The large yield of p-hydroxytrighenylmc have con-

firr.s the hypothesis that unseturs tion of cars

atoms adjacent to the alcoholic group increases the

reactivity of the hydroxyl group.

Hradel ("astor's Thesis 1954) reported to

have hcd no condensation of diphen3wl th}1 or di-

phenylprcpyl carhihol with benzene in the presence

of aluminum chloride. Instead there was noted marked

pulling out of a molecule of Water from the carbincl

itself to form an unsaturated hydr c rhon.

5'5 2635,,
C61:Jen + 6T76 uni-v13 ? 06::5'02V 11513 + 112C

2‘!

This uns: ureted product is believed to polymerize

to a cycle tutsne derivative. Fox (Bachelor's

Thesis 1935) reported no conde_3s::ticn of diethyl-

yhenyl carbinol. he inability of these latter

cartinols to condense is explained by the fact that

the OH group is drawn closely to the carbon atom,

thereby inhibiting it from being Split off.

Sumusry of Alcoholic Condensations Using

Aluminum Ch oride

l-Cf the aromatic alcohols (primary and
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secondary only) only those having the hydroxyl

group on the carbon adjacent to the bensene ring

will condense with benzene in the presence of

aluminum chloride.

2-Cf the mixed tertiary alcohols no con-

deneation has been reported instead dehydration took

place.

B-In the saturated aliphatic series the

tertiary carbinols show the greatest condensation

with benzene in the presence of aluminum chloride;

secondary carbinols next, but the normal carbinols

do not condense at all.

4-In the unsaturated aliphatic series

Only th se with the unsatureticn adjacent to the

carbon having the hydroxyl group show aluminum

chloride condensation with benzene.

ther Yethods for Preparing Diphenyl

Fropane, Butane, and Pentane.

‘gfi-Diphenylpropane has been prepared by

Sabatier and Furat (Com. Rand. 155, 328). It was

obtained by the condensation of;®d~dichlor0propane

and benzene in the presence of aluninum chloride.
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The Prciuct had the fellomir" n“"<ica constants:Cth.AU ‘wi-DJU

. 1 J " "I 0.1;) .1.» _ u"

.50 3.4. ‘-Jr':3-".400; i) Dbl/wk); n ‘I’ 1.51‘ .

-
1

0w :1 ac?-
;:;O 4.. emu" i

.
.
-

Awb“i“hen"lhutane has tcen are

Einche and Thorner (3:r. ll, 1330). It Res prepared

byt15: reduction ofd-me 1.2.3.1 0t .dvt-ipbenylacetene4“:19.

wits hydro;en 10difie and thosjhorous, and 1“me theJ. “£—E- LA.

' a

following pro;.erty: Platelets, 3. P. 127.5-133 3goat

J.5’-Diphenylpentane has not been reported

in the lite :tzre.
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Katerials

Ethyl[reside we3 prenared in the labor-

story from sofiium bromide, ethyl alcohol, and sul-

furic acid. The crude product distilled carefully,

and the fraction boiling 33°was collected and saved.

Ethyl eenzoflte mas prepare! from cenl'oyl

chloride and e h;'l alcohol. The cruge product was

reflu M with sodium hydroxide to get r13 of excess

benzoyl chloride. This groduct was then carefully

distilled in a fractionating column; the ethyl

be soate obtained came over at 212-213.

Bronohenzene, acetone, methylethyl ketcne.

ether ovsr sodium, and magnesium turnings were of

good commercial grade. Refractioneted or dried

over anhydrous potassium carbonate ween necessary.

Diethylyhcnyl cariinol was prepared by

the Grignard reaction using ethyl hensoate and ethyl

broside. The product collected was that defined

by Vlagcs (ser. 36, 3592) 1251127710 mm.

Dime hylphen,l and methylethyli:henyl

carbinols sore obtained from the Grijxard reactions

using acetone and metlylethyl kotone respectively
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with tromo‘enzene. Eimethyl cortisol collected

at 9319§710mm. and the methylethyl carbinol ct

1051105714mm.

hiophene-free benzene was used in all

v'fi- an. M‘

con onsetions. i no anhydrous aluninrm chlorid

W33 of good cemnercial grade.

Condensations

Eimctsglghenjl Cartinol, Benzene, and

Aluminum Chloriee I.

l? g. - 1/8 mole ~ 1 sq. Carbinol

73 g. - l " - 8 sq. Benzene

13 5. - 1/10 " - 4/5 eq. 51313

The benzene was placed in a 500 ml-S neck

flask fitted e th a stirring apparatus. The al-

u inun chloriie “as aefiel to the benzene which was

being stirred quite vigorously. The cortisol was

placefi in a ssell Cropping funael, the stem of'which

had been conetructefl to allow the carbinol to be

aided drapwiso. The ajfiition was completed in

2-1/2 hours. The tengereture ranges from 25.to 303

a meter teth being used when the temperature reached

301 The reddish mixture cos stirred for an addi—

tional period of 3 hours and then allowed to stand
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ovor night. 301 gas was given off right from the

start with the last traces being noticed the

following morning when the stirrer vss again started

for a few moments. The mixture was then decomposed

with ice in a dilute hycrochloric acid solution.

The benzene and queens layer were separated, and

the aqueous layer extracted three times with ether.

, 1

1e benzene and ether layers were united, washed’
3

with meter and placed in a flask to dry over an-

hydrous 3otassium carbonate. The ether and benzene

was distilled off over a steam bath, and the residue

ractionatcd under vacuum of 2 mm.

0

‘110‘1go

lld . 115' .. 6 g. pfi-Diphenylpropene

0
‘

115' - 153 ° - 3. Product "A"

125 - 125'- 2 g. Dimer of,o~phenylpropene

Above 1.35.“ 2 [-3. TE!‘

Equation for the formation of pp~d1phenyl~

prepane:

71'

*
0

Q
}

~ 'w "“i ‘V "- $13.5

+ LGHB Alulg ! b6n5éé6HS + H20

3

P
i

O
-
C

(
fl 2

«’o'fiop '. . 1' 1., 7‘ s - s-

L‘irtet._,.-.Jlpgegxl Fertiixol, .,.-o;izc:1e, and

Alufiioum Chlorine II
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34 g. - 1/4 mole - 1 eq. Carbinol

98 g. - 5/4 “ - 5 eq. Reneone

22 g. - 1/6 ~ - 2/3 eq. A1313

Same procefiure useJ as in I above. The time for

addition of cerbinol has increesoJ to 3-1/2 hours

with two additional hours of stirring after the

final addition. r-ft er refractioning

- 110'- 2-1/2 3.

110‘ - 115'- 4 g. m-Eig.;heny11:rr0pene

115.- 130°- 6 g. Proiuot "A"

120 - 25°- 15 3. Diner of,o-?henylpropene

Aoove 125 ~ 2-1/2 3. Par

Eimethylphenyl Cerbifiol, Benzene, and

Aluminum Chloride III.

The pr3vious result eeemed to Show teat too

much aluninum Chic?1 was used, so the amount was

out down in the following 3re ceeuret

54 g. - 1/2 mole - 1 en. Ce r:L.01. éylVTCL

98 g. - 5/4 ” - 5 eq. Fenzene

17 g. - 1/8 " - l/Pe9:. A13 3

The same groeedure as in II abeve we 5 used

giving the folloning frectiions unfler 2 mm. vacuum:

.. 110‘» 2 g.

9 ,0 .-

110 - 11b ~ 13 e. ApEipheeylpropene
s.)
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115 ~ 130° - 3 g. Predict ”A"

120°- 12?°- :3 n. Dimer car/323113319fro-pens

O

:hove 135 - 3 g. Ter

fiie fretien llS~lP3° cry,..lli"ed into

_ o o R

prisms of a melting poi";3t of 54-55 wh-en recrv' +311129d2 r !

\ '
into neeile:3 whichfter recr3re telli:e tic-r:s from (' f'

r735” ~\ way” -

a relting BOiht oleBJ-uoa.

The percent ee yiel”e .f xw-eighenylyrepane

from three cen32333tione were as follows:

6 grams yieli or 2% f of theorecticalI

II 4 ” “ or 8 % of "

I II 15 “ ” or 31 % of '

B.

"etfi"l°th"l»aen1:.rti:ol,Penzene,

and Al Ainue Chloride I.

”3 o. - 1/4 role - l e“. Jertirol
'5‘ a

C
.

'
9

(
n

Jb. - 5/4 ” - 5 eq. Benzene

17 g. - 1/3 " - 1/2 eq. A131

The alcohol was edfied firepwiee in 5 hours time to

th C
.
)

stirred mixture of toezene and aluminum chloride.

CtirreC edditione 2 hours and allowec to stand

over ri;ht. a good evolution of Hbl throughout the

reaction. Deco "Oeei, extracted, end firied over



‘
8
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erh3droue l3oteeeiu31 cerbonee. Fractions after

frectionating hree times unoer a 2 mm. vacuum:

S7°~ Si’- 4 g. Fhenylbutane " P

55 - 117: 4 g. "oetly unch;n;edCe1rbinol

117°- 125-15 3. 40-3inheml.utene ’

132'- 150- 2 3. Polvmero of,0-Fhermlb tens

above 15d; 2 g. Tar

The fre ctien 1112120 crystalli?ed out into platelets

from ethyl alcohol melting lfit-lPB. It will be

noted here that there does not eeem to be the tend-

ency of he unsaturated compound polymerizing into

a dimer es in t19 other Loreene.ticns.

Equation of reaction,

 

*? '_f

- 3,3} ,. r1 'r alnl C 3v {2-531 ., I’ O
c]: i V n I. J r) -; U I; A

65 e a e e 5; e 5 2
U2? ‘t' 42,,5

Yielé

15 grams or 83f of theorecticel.

iethrlneenul Cerbinol, Benzene, and

Alufiinem Ckloriee I.

41 g. - 1/4 mole - 1 eq. Cerbincl

93 g. - 5/4 " - 5 eq. Benzene

17 g. - 1/? ' - 1/8 eq. A1013
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Tha procedure the same as above. Time of addition

of the carbinol through a constricted funnel was

5-1/8 hours with 2 additional hours of stirring.

The tem39raturo of the reaction mixture was 22:

During the roaction there was no H31 gas given off.

however, the solution dorkoncd considerably. It

too ullowcfi to stand cvor right and decomposed with

ice and hyfir\chloric a010, soparotod,oxtrac ad,

\

3 driod ovor onhycrous potassium carbonate.'
3
-

5.“. I’}.

?roctionation three tim O a under 2 mm. vacuum nave:

4f3°- 44° - 14- ?. X-Y’honylporztane

453- 130°- 10 v. 5-Pheoylgpontene

133 ~ 135°- 11 3. Diner of XbPhenyygpontene

Above 135'- 3 n. Tar

 

 

Reactions:

Cn"r CnHr
In) s.) _, kpf 0

063—3355;}? 3 Cox's ..*.1"."-1.,_ A 0034533».

“c.3213 09!:
J J r‘

{Er-‘3'??? 36,13“)

P H 'H?‘ * " 'ljln L_ C Y {’J’” + H 0

J6 51. ,7 “'6 6 C; 7 6 5 U 5 2

Jr‘LLF'

3;. "J

Diotfiyljhooyl Carbinol, Benzene, and

Aluminum Chloride II.

;"
3'
)

awe yrocodurs aoi amounts as used in I
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above. but here the temperature of the reaction was

kept between 316: The fractions were under a 2 mm.

vacuum:

42°- 44’. 5 g. l-Phenylpentane

44,- 136’- 5 3. Mostly 1-Phenylepentene

136,- 135,- 18 g. Dimer of XnPhenylflpentena

Above 135 e 4 g. Tar

Diethylphenyl Carbinol. Petroleum Ether,

and Aluminum Chloride III.

Same procedure and amounts as used in I

above. 100 grams of Petroleum.ether instead of

98 grams of benzene. Fractionating under 2 mm.

vacuum gave:

- 63,- 2 g.

68'- 7é3¢ 26 g. x-Phenylapentene

72’~ 13'°~ 2 g. Unchanged Carbinol

Above 155°- 2 g. Tar

It will be noted above that at room temperature

the product mainly formed has x-phenylpentano. while

at lower temperature the dimer of the unsaturated

y-phenylflpentene was the main product. In a petro-

leum other solution dehydration of the carbinol was

the main reaction. and it did not polymerize to

any great extent in this medium.
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Analysis

l-The fraction.110311572 mm. from the

dimethylphenyl carbinol condensation thought to be

An-diphenylprOPane gave the following analysis:

~ Carbon and Hydrogen

m. of Sample an. ace 5-: c 1%. H20 331 H

.2095 .7045 91.71 .1571 8.55

Cale. pp-diphcnylpropano 91.83 - 8.17

molecular Weight

wt. of Sample Temp. Diff. Wt. Benzene hol. Wt.

.5587 .405 45.16 200.5

Cale. Aw-diphenylpropane 196

The index of refraction by the Abbi’re-

fractometer was 1.56935} reported 1.57055:

This analysis checks very favorably to

that reported in Comp. Fiend. 155, 588 for Audi-

phenylprOpane.

2-The product marked "A" from the dimethyl-

phenyl carbinol condensation gave the following

analysis:

Carbon and Hydrogen

ht. of Sample Wt. CC2 % C Wt. H20 fl'H

.2059 .6894 91.31 .1597 8.67

,hw’M (n.4,; 33.5?
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Molecular Weight

Wt. of Sample Temp. Diff. Wt. Penzene M01. WW.

.4956 .274 43.16 266.5

23;, /6

Actual identification of the compound could

not be reached.

S-The product melting 132;135'rrom dimethyl-

phenyl carbinol condensation gave.on analysis:

Carbon and F drogen

Wt. of Sample at. 002 g c at. H20 g'H

.2040 .6836 91.41 .1524 8.55

Calc. (09H10)2 , 91.52 8.48,

Molecular Weight

Wt. of Sample Temp. Diff. Wt. Benzene M01. Wt.

.4062 ..255 43.16 . 240.2

Cale. (09H10)2 256

This compound was found to compare favorably

to what flradel (Master's Thesis 1934) would call a

substituted cyclo butane. namely, 1 methyl 1 phenyl

5 methyl 3 phenyl cyclobutane.

c H

onscé—é n2

H c-—— on
2 5

5H5

4-The fraction coming over 5713872 mm.

from the condensation of methylethylphenyl carbinol



gave the following analysis:

Carbon and Hydrogen

m. of Sample Wt. cog 9: c Wt. H20 9; H

.2047 .6710 89.40 .1886 10.51

Cale. fl ophenylbutane 89. 55 10.45

Kolecular Weight

Wt. of Sample Temp. Diff. Wt. Benzene M01. Wt.

.5206 .596 43.16 151.7

Calo.,d-phenylbutane . 134

The product compares favorably with that

,0-phenylhutane described by Klages (Ber. 55. 3509).

Boiling at atmoepheric pressure at 17211751 This

compound might be eXpected since Huston and Freidmann

(J. Am. Chem. Soc. 40, 785) noted the elimination of

an aryl group from methane by the action of alumin-

um chloride.

S-The solid product melting 1271128.from

the condensation of methylethylphenyl carbinol

gave upon analysis:

Carbon and Hydrogen

wt. of Sample Wt. 002 :50 Wt. 1120 % H

.1881 .6503 91.37 .1489 8.57

Cale.lgp-dipheny1butane 91.42 8.58
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molecular Weight

Wt. of Sample Temp. Diff. Wt. Benzene H01. Wt.

.424? .318 43.16 201.4

Cale. An-diphenyltutene . 210

The product compares closely to that de-

scribed by Zincke and Thorner (Ber. 11. 1990) having

the same melting point 127.51128.5:

6-The first fraction, 4234472 mm. from the

aluminum chloride reaction on diethylphenyl carbinol

gave the folloming analysis:

”Carbon and Hydrogen

fit. of Sample Wt. 002 g o rt. H20 2 H

.2353 .7699 89.17 .2242 10.65

Cale. 3-phenylpentane 89.18 10.82

Zolecular Weight

Wt. of Sample Temp. Diff. Wt. Benzene H01. Wt.

.5462 .568 43.16 145

Cale. (-phenylpentane 148

This compound compares favorably to that

X-phenylpentane described by Klages (Ber. 36,k693)

._._....-_‘ '3 {/5

having an atmospheric boiling’ point of l78‘and an 7/1343.

25°
index of refraction of 1.49883 .

7-The next fraction, 13del3672 mm. ,in

IL}
‘ I /{



the condensation of diethylphenyl carbinol gave on

analysis:

I Carbon and Hydrogen

wt, of Sample Wt, 002 e c at. H20 2 H

.2704 .8949 90.21 ..268 9.38

calc. (011H14)2 9.57

holecular Weight

Wt. of Sample Temp. Diff. Wt. Benzene Hol. Wt.

.5426 .285 43.16 287.1

-WJ

Gale. (0 292nw40( &L¢

11314’2

The dimer is thought to be 1 ethyl 1 phenyl

2 methyl 3 ethyl 3 phenyl 4 methyl cyolo butane,

naming it according to Hradel (Master's Thesis 1934).

6H5
c 1-1,...——-czch

J2 3

. 'n._.
oohgho gzfigs

Summary

1-Dimethy1phenyl and methylethylphenyl

carbinols condense with benzene in the presence of

aluminum chloride to form the corresponding hydro-

carbons. The ~diphenylpr0pane being formed in

larger yields than the -diyhenylbutane as would

be eXpected since an ethyl group has a more re-

tarding effect than methyl group.



2-Diethylphenyl carbinol does not condense

n th benzene.

3-A11 of these mix d tertiary aryl dialkyl

carbinol condensation reactions are accompanied

saith dehydration to form the unsaturated hydro-

carbon.
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(1)

(2)

(3)

(4)

3137.13: C'I' 71,-"; :3?Y

Becker (Ber. 15, 2090)

floating (Ber. 24, 3126)

Gattormann and Koppart (Ber. 26, 2310)

Bistrzycki, Flatau, aha Simonis (Ber. 28.

989; 31, 2:12)

fleyer and Wurstor (Ber. 6,w964)

Fritsch (Ber. 29, 2500)

Fischer and Rose? (80?. 15, 574)

Liebernann (Ber. 14, 84?)

Kerz and Teith (Ber. 4, 187)

Auor (Ber. 17, 639)

Kippenberg (Ber. 50, 1140)

Hemilian (Ber. 16, 2350)

mlcheal and Joanpretre (Ber. 25, 1615)

Khotiniski and Patzetit3h (Ber. 24, 3104)

Szehi (Acta. R. 2, 5)

Heyer and Wuretor (Ear. 6, 933)

Patorno and Fileti (Gaza. Chem. ital. 5. 581)

Bistizycki and Gyr (Ber. 37, 55)

' fiohlau and Flopfer (Ser. 52. 2147)

razzara (Gazz. Chem. ital. 32, 505)

flicheal and Joonpretre (Ber. 25. 1515)



(22)

23)

(34

(85)

so)

(27)

(28)

(29)

Bistrzycki (Ber. 57, 659)

Noelting (Ber. 24. 553)

Suais (Bull. 1, 517)

Fridel and Craft (Comp. Rand. 84, 1332

Hers and Weith (Ber. 14, 87)

Kass (Ber. 15, 1128)

Greets (Ber. 34. 1778).

Frankforter (J. Am. Chem. Soc. 36, 1511; 37.

585)

Prins (Chem. fieekblad 24, 615)

Doughorty (J. Am. Chem. Soc. 51, 576)

Wohl and Werlzporoch (Ber. 64. 135)

Huston and Friedmenn (J. Am. Chem. Soc. 53,

2527; 40, 785)

finston (J. Am. Chem. Soc. 46, 2775)

‘3

.fluston and Eager (J. Am. Chem. Soc. 48, 1955)

Huston and Hsieh (Doctor's Thesis 1935) un-

published

Huston and Fox (fiaster'e Thesis 1934) un~

published

Huston and Binder (Easter'e thesis 1955) un-

published

Huston and Bartlet (Yoster's Thesis 1926)

unpublished



(4O)

(41)

(43)

(44)

(45)

(45)

(47)

-29.

Huston, Lewis. and Grotemut (J. Am. Chem.

Soc. 49, 1335)

Huston and Sticklsr (J. Am. Chem. Soc. 55.

4317)

Huston and Hrsdel (Vester's Thesis 1934)

unpublished

Huston and Fox (Bachelor's Thesis 1933) un-

published

Sabatier and Hurst (Comp. Bend. 155, 388)

Zincke and Thorner (Ber. 11, 1990)

Klages (Ber. 36, 3692)

Klsges (Ber. 55, 3509)
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