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CRGAI ™ uTHTCED Y COUDTIITATION

Condensation when apnlied to orpganic chem=
istry has been defined as "the union of tvio or more
molecul:s or parts of the same molecule with or
withiout the elimination of a moiecule of viater or
inorzanic acid in which the neow molecule 1s effect=
ed between carion atoms". Tihie union referred to
may be acconpani:d by unsaturatlon with these un-
saturated groups tending to saturata thomselves.
According to this condensation may bve divided into
two parts: those effacted by the separatién of
the elesments and those effected by addition. 1In
tlie scorne of thls present work tot' processecs ray
tals rlace, tut the former ltelng the main reaction
involved.

Condansetion vy the separation of the
elemnents may bte divided still furthor into catae
lytic and Jechy’retivs reactions. Tlovover, these
may e united :-ain when the roazent usaed may serve
both pur osss in the sane reaction. The work ine
volved here dcals mainly with the eliminstion of
wetor, thus, the review of pravious viork will bYe

1in~it= to conilencsations by dehydrstione.
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FIZTCRICA

Dehydrating Agoants

l-“ulfuric acid

~acker (Rer. 1%, 2090) condensed me=nitro-
tenz;1l alcotiol and tenzene to give menitrodipheryl=
methane. Moelting (Per. 24, 3126) f:rmed tetra-
mothyltriaminodi henyltolylmethane from tetramethyle
édlamninoterzhy'rol and petoluldine. “athermann and
¥orpert (Ter. 25, 2810) prepered dinitrotenzyltole
uene usin; sulfuric acide DPistrzycki, Flateau,
and Simonis (Ter. 23, 2¢9; 31, 2°12) precpared
hydroxydiphenyl ac2tic lactone and = hydroxydi=-
phenyl acetolactone. Cther vorkers using sulfurie
acid are “eyer and "urster (Ter. 6, 354) and
Fritsch /Fer. 29, 2300).

2-Z1nc cllorice

Ficcher and Roser (Rer. 13, 674) condansed
tenzhy-rol and anilire hydrochloride to yield aiinoe
trivhenylmethare. Lietermann (Ber. 14, 134Z2) pre-
rared bat;lphencl, &n,1, henol, and tenzyl:henol
using tut,l alcolol, am,;1 alcclol, arnd Lenz;l ele
cohol with phenol res;:ctively. !erz and “erth
(Rer. 14, 127) rrenered diphenylether from phenole.

Auer (Ber. 17, &52) condensed ethyl alcohol and
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rhenol to give cthyl phenol. ¥ippenterg (Zer.
20, 1140) elso work~? with zinc chloride condencza=
tion.

3="hosphorous pentoxide

gmilian (Rer. 16, 2360) prepared diphenyl
p=- xylymethazne from denzhydrol and p=xylene. l!icheal
and Jeanpretre (Ber. 25, 161S) condensed phenyle
hydroxy acetonitrile and benzene to yield diphenyle
acetonitrile.

4-Acotic acld

Yhotinski and ratzewitch (Ber. 24, 3104)
found theat triphenyl certinols condensed with pyre
role. °czekxi (Acta. R. 2, 5) confensed tenzhyirol
with A1 and trimethoxytenzencs in glaclal acetle
acld soiution by passing hydrosen chloride through
the solution.

5=Culfuric and Acetlc acid mixture

reyer and Wurster (Rer. 6, 963) condensed
t2nzyl alcohol and Yenzene to ;1ve diphenylmethane.
Taterno and Fileti (cazz. Chim. ital. 5, 38l) con=
denscd tenzyl alcohol and phenol. Tistrzycki end
nyr (Per. 37, 657) condensed diphenyl p=tolylcare
tinol with phenol. !ohlau and ¥lopfer (Ber. %2,

£147) condznced benzhydrol and p=-quinone in sul=



furic acetic acid or in atsolute alcohol.

6=-'"arnesium chloride

Yazrara (Cazz. Chim. 1tal. 12, 505) pre-
pared propyl mecresol from propyl elcohol end me
cresol.

7-Ctannic chlorice

"icheal and Jeonpretre (Per. £5, 1615)
condéensed phenylhydroxy acetonitrile end mesitylene
to glve phenyltriretliylphenylocetonitrile.
Pistrzyeki (PRer. 37, S59) prepared diphenyl pe
telylmethene from enrhydrol and tolusnac.

E=Tlydrogsen ciiloride

’Noelting (fer. 24, 553) prepared p=nitro=-
dimethyldraminodiphenyltolylmethane using kydrogen
chloride as a dohydrzting ezents Suals (BPull. 1,
517) also us~d hydroren chloride as a condensing
a:-ent.

9=Aluminum chloride

Aluminum chlorile came into usz as a c=tale
yst in condensation reactions with the viork of
Fridel arnd Craft (Comp. Tend. 84, 1392). Thelr
viork was entirely in the aliphatic serles; they
vent so for as to say it would not hold for the

aromatlc serices, thls, however, was disproven by
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by later worke. Merz and Teith (Ber, 14, 127) cone
densed phencl with 1tself using aluminum chloride
to form diphenyl ether. wass (Bor. 15, 1123) obe
tained triphenyl ethane by condensing dichlore
ethyloxide. It 18 shown here that aluminum chloride
acts not only as a catalyst but also as a dehydrate
ing agent. Graobe (Ber. 34, 1778) obtalned aniline
in small yields by condensing benzene and hydroxyle
amine with the elimination of water.

It was reported by Frankforter (J. Am.
Cheme Soc. 356, 15113 37, 335) that he and his co-
workers had ohbtainsd condensation products from
chloral, chloral hydrate,and tricxymethylene with
the elimination of vater vty using aluminum chloride,
but could not obtain all of the same final products
by the Raeyer or sulfuric acld reaction. Thus he
maintained thet aluminum chloride acts primarily
as a catalyst and only secondary as & dehycdrating
arent.

It was not until Prins in 1927 (Chem.
v'eekblad 24, 615) that some light was throvin on
the mechanism of aluminum chloride condensatione.
He stated that benzene under the influence of ale

unminum chloricde acted as if it had a mobile hydrogen



and was compercble at this time to en alcohol.
with aluminum chloride a certon to hydrogen lirke
age corrasponls to an oxygen to hydrozen linkage.
The former lirkaze epparently has undergone ioniza-
tion under the influence of aluminum chloride's
strong positive ion. Dougherty (J. Am. Chem. Socs
51, 570) asreed meinly with Prins tut more genere
ally believed in en addition compound between tene
‘zene and aluninum chloride with the hydrogzen only
lightly held. "ohl and Werlzporoch (Sor. 64, 1357)
vieare of the samo opinion. The dehydratlive povier
of aluminum chloriis shiould not te lost si-ht of
whatevar its catalytic action is tovard aronmatic
compounis,

fuston and rriedmenn (J. Ame. Cheme Soce
33, 2527) wsre the first to apply eluminum chloride
ccndensation to the arcmatic slcoholss They obe
talined diphiznylmethane as the princijple product
when treating benzyl alcotol with bonzene in the
prescnce of aluminum chlcerice.

Cg™pCI"2C™ + Cgllg £1C14 , CBH5CH206H5o-H20
The ancuntsg of reagents and temperature of the re=

action controlled the yields of the final product
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end tyeproducts. Then enulmecleculsr quentities ere
sad, tho ylold of ci-lionylnathens mos much eraller

than whna & lar-ce excass of tenene wns ucod, wllle

tho roconiory products were corrsoraniin-ly Cocrencode

Theys cxteordad the work {Je Aue Chiame Zoce 42, T75)
to the s~conliory aleclolo, mothyl phenyl, etiyl
rhenyl cortinols, anl tonzlylrel ottcining cn cone
dzuzatlion with tenzsne in tho jraoconce of alusinun
¢:lorite Al anylalliiine, F! 7o 1l rorame, ond trie
phonylmathare respactivalye Tho racction can tos

La reprorantod vy theo folloulrn; e-untlon:

~ e Q~A~_~‘v " rv-v-'v v:- L1 (‘
YG‘.S” ShN l 1 ) t". r-\, “6 5 +* I.\zv

Py
T™he beed ylello woire obtulned when the N wuns a
Fhonyd [roune "hen the R wng metiyl tho recgsulis
g.ound tottor ylel’s thinn whicn 1t vag etiyle It
veg thus concluied th-t the eth sl oroup had a creator

starding effoct than Lhoe m2ti 1l [rovje

This work wog ertendod by Tuzten {(J. Ane
Jhomne Dnce 46, 777T0) to tho eomdensation of lLencyl
alcchiel anad pherol to sive peroniyliitienole

Callg gl e Sy L fiTdg ) TgTTpC a0, T, OHOP) + 1

~r. A . .y AY.ay oo . ~ ) T b, - .
The notlyl and etol ethiors wore forect whon aniscl®

o~

amd ptonetolia vore uusde Thuz the hanwlic hylroxyl



croup presanted no hinderance with the introduction
of a tenzy1l sroup into the tenzene rin; when using
alumlinum chlorids as a cdetydrating acente.

tttentlon vzs then turned to the alirhatie
elcohols by 'uston and Ceger (J. 2m. Cheme Soce 48,
12535), who reported at that time that methyl, ethvl,
rropyl, 1so-propyl, btutyl, iso-butyl, and iso=-amyl
alcoltols would rot conidensae wlith banzene in the
presance of aluninum clhiloride, Since that tire,
the fizld has been acain onoennd by Tsieh (Doctor's
Thesls 1935) who mo:dlifiel the forner procedure and
condensed lso-propyl, 1so-butyl, end iso-anyl ale

cohols(but not the normal alcohols) with tenzens.

Cry crx
ClCH + Cgllg £1%1= ’ Celelll ¢+ HL0
Cily 6 SCTZC’) 2

It will be wvcll to nota at t“is time the chonge in
procadure, lNeretofore the snhydrcus aluminum chloe
ride vwes 233093 to the misture of benzens and ale
cohiol in srmell armounts, vwhile the mixture was stirred
vizorously. The modified procedure is to adtd the
elcohicl dropvise to the stirred suspension of ele
urinum chloride in bennena. Tox (Mastor's Thesis

1331) ortained correspon’ing hivdrocerbons with tere



tiory tutyl, tertlary amyl alcohicl, élinathyl ne
propyl, end dinethyl iso=-propyl carbinols with tene
zane In the :rosence of aluminum chloride using this
ro'4fied procedurs. Einder (aster's Thesils 1933)
preparad several heptyl benzenes with this method.

The unsaturated alcoiol, allyl elcohol d4id
give In small yleld the allyl Lenzene whcen it was
condensed with benzene.

CiipeCHOIE0H + Cglly  _f1Zlg o C7p=CilCiTpCoHg + Hy0

It was therefcore advancoed that the presence of une
saturation when adjacent to the cartincl czarbon ine
creased t:e activity of tho alcohnlic hydroxyl groupe.

Fuston and Nertiet (l'astor's Thesis 1926)
condans2d phonyl btutyl carblnol end phenol to glve
p~hyiroxy 1, 1 dizhenylrontanes. The larce yleld
of p=hycdroxytriphenylmethane confirmns the hypothesis
tii~t unsaturation of corbon atoms adjacent to the
elcohollic ~rcup increascs the re-ctivity of the
hydrox;l £roupe

CGHSP”?N + Cgollg 2101~ ) CGHrC}"r'GY’,-%-H
4:!9 (44119

Huston, Lewis, and croterut (Je 4n. Chom. Soc. 49,

20

1335) obtalned p-hydroxy 1, 1 diphenylpropane, and
p~hydroxytriphcnylmi:thene by condensatione p=Hydroxy
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1, 1 dirhenyltutane was later adzd to this 1list by
uston ard Stickler (J. ane Cheme Soc. §6, 4T17).
The large ;ield of p=hycdroxytri -lienylncthare cone
firms the hypothesls that uncaturation of carton
atons aljacent to the alcoholic ~rcup increaces the
reactivity of the hydroxyl grougs

Fra’el ("estert's Theslis 1934) rerorted to
thave hzd no condensation of diphenylethyl or dle
phenylporepyl carbirol with bsesnizene in the presence
of aluuinun chloride. Instead there vias noted merked
pulling out of a molecule of water from the carbincl

1tself to form an wnsaturztad hydrcc rion.

71
Geils
= s (\

7 + H2

[ r

'g
CGZASé\.;- + 067;6 ;. vla ? Cﬁ*.su_v. il

This unsaturatad procduct 1s telieved to polynerize
to a cyclo tutsne derivative. [Fox (Rachelor's
Thesis 1933) rorcrted no condenszticn of dlethyle
rhernyl cartinol. The irnatilitly of thecse latter
cartinols to condznce is explained bty the fact that
the CY croup is dravn closely to the carbton atom,
therely inhititing it from being s»lit off.

Summzary of Alcoholic Condensatlions Using

Aluminum Chloride

1-Cf the eromatic slcohols (primary end
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gccondary only) only thoze having the hydroxyl
group c¢n thke carbon adjacent to the benrense ring
will condense wlith benzene in the presence of
aluminum chloride.

2«Cf the mixed tertiary alcoliols no ¢cone
densntion has teaen rerorted instead dehydration took
rlace.

3-In the saturated allirhatic scrics the
tertiary caftinols show the grestest conlensation
with henzene in the presence of aluninum chloride;
sacondury cartinols next, tut the normal cardbinols
do not conidcnse at all.

4-In the unsatursted aliphatic series

only those with the unsaturation adjacent to the
carbon having the hydroxyl group show aluminum

chloride condongation vwiith benzene.

Cther ethods for Preparing Clphenyl
Tropane, Dutane, anl Pentanee.

AA=-Diphonylpropane has been preperod by
Catatier and Murat (Com. Rend. 155, 3°8). It was
ottained ty the condencation of gg=Adlchlororropane

and tanraene In the prec=ence of alu~inum chloride.
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The product had the following phyclcal constants:

LY ST SR

& o on5® - ¢
5. T. 522k2d) D5 L5523 n 891,070,

Tincke &nl Therner (2ere 11, 127C0)e It was propared

by tha reduction of d-methiyl,X X=ciphenrlacztone

with hydrogon 1odlle end rtosphiorous, and haa th

&

L4 [
followiny prorerty:s DPlatelats, 7 Pe 127.5-103.5.

J.a'-niph?nylpentan hes ot keen reported

1~ the 1litorztura,.
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l'aterials
Tihyl bromide was prepared in the labore
atory from so lum tromide, sthyl alcohol, and sule
furic acic. Tha crude product distlilleld caroefully,
and the fraction toiling 33’ was collacted and saved..
Tthyl tenzoate was preyrarsl from tenzoyl
cirloride and ethyl alcohole The cruae froduct vas
refluxed with sodlum Lydroxile to get ric of excess
benzoyl chlorite. This iroduct was thon carefully
diztilled in a fractionailng colunn; the ethyl
banzoate obtalned came over at 212=213%
ro~otenzene, acctone, moth lethyl ketone,
ethier ov:r sodium, and magnesium turnings were of
good commerclal grale. Refractionated or dried
ovar anhydrcus potasslum cartonate vhan necessarye.
Diethylrhenyl cartinol vias prepared ty
thie Gri nard reaction using ethyl Lencoats and ethyl
tro:ide., The produ:t collected was that defined
by Vlazes (Ner. 36, 35622) 1252127710 mme.
Pimethylphen,1 and 1m2thylethylphenyl
carbinols were o:taincé from the COri mard reactions

using acotone and meth,lethyl keclone respectively
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vilth tromo cncens. Dimethyl cortliicl collected
at 93=9C/10mm. and the methylethrl carbinel ed
105-105/14mm,

hiophene-frea tenzene wzs useld in all
cen onzations. The anhydrous alusin:m chloride
v of rood corrercial pradee

Condensetions

Dimetlyy1:henyl Cartinol, Renzene, and

v

Alumirum Chlorido I.

17 g. = 1/8 wole =« 1 e7e Cartinol
783 go = 1 " - 8 e7. Denzeneo
13 go = 1/10 " = 4/5 eqe /1714

The benrena was placed in a 532 ml=3 neck
flasit fitted with a stirring apparatus. The al-
u:iinun chlorids nas adlel to the Lenzena whlch vas
taing stirred nuite visorously. The cartinol was
rlaced In a s3all droppins funel, the stem of which
h=d teen conctructzd to allow the cartinol to be
aid’ed dropvilse. The a’dition vias completed in
2-1/2 hours. Tha teperasture ranged fron 25" to 3d§
a vatler tath teln: us2l when the temperature reached
30, The reddish nixture was ctirred for an addi=-

tional period of 3 hours and then alloield to stand



over nlcht. 1 gas was given off right from the
start with the last traces being noticsd the
folloviing moiming when the stirrer wes egain started
for a few momants. ha mixture vwes then decomposed
with 1c2 in e cdilute Lydrochloric ecid solution.
The tenzene end agueous layer were ceperated, an
the argusous layer extrz=ctcd three tinmes viith ether.
The tenzene and ether lejyers woera unltced, washed
uith water and placed in a flask to dry over an-
hydrous potassium carbtonates The ether end bonzene
vwas distilled off ovor a steam buath, and thoe residue
fractionated undor vacuum of 2 mm.
- 110~ 1 g.
110 = 115" = 6 g¢ pA=Diphenylrropane

115 - 1720 - Troduct "AM

(3
(121

>

120 = 125° = 2 g. Dlmer of p=~phonylpropene
Atove 125°= 2 g. Tar
rquatlon for the formation of pe~dinhienyle

propane:

C'f']) -."’3
Celigyoil + Collg  __ALOLy Ce“s%’_ﬁsﬂs « Hy0
(I 13 15

Dimethylphenyl Cfertinoel, Tenzene, and

Aluaminm Crlerice IT
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%4 g = 1/4 molo = 1 eq. Cartinol
23 ge = C5/4 ® « 8 eqe Tanzone
2 g. - 1/6 " - 2/3 61 AlCl3
came proce’ure uced as in I ebove., The tinme for
additicn of cartinol was increasodl {o 3=-1/2 hours
with two sdditional hours of stlrring after the
finel addition. After refractioning:
- 110" = 2-1/2 ge
110" = 115« 4 g. me=Tirhenyliropane
115"« 120"« 6 7. Protuct "zt
120 = 125"« 15 g. Dimer of e=Chenyluropere
Atove 125 = 2-1/2 g. Tar
Cim-thylohienyl Cartinol, Renzere, and
Aluminum Chloride III,

The pravious result seemed to show thet too
rmuch aluninuam chleori’s wos usad, so the amnsunt was
cut dovn in thae following procedured

34 g = 1/2 mole = 1 en. Carbiﬁolr'fﬂr»rfa
98 g = 5/4 " = 5 eq. Nenzene
17 g =1/8 " = 1/2 eq. AICIS

Tha s=me ;rocedur: as in II above was used

zivina the folloving fractions unider 2 mne vacuums
- 110'= 2 7.

-0
110°= 112° = 15 . geTisheonylrronere
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115 ~ 125" = 3 g, Product "an
129 = 125" = 2 g. Dlmer of g-Therylpropsns

o
hove 175 =« 2 g. Tp

Y=

Tha fractian 115-122° erystallizeod into

S
~
[

3
Q
(@]
e ]
n
‘1
H
H
.J

Ca
'1

.....

3
into noelles which after rocrystallis-tions from
. ,75/" P
elcolol gave a meliing olnt of- 137135, )
The percomtoca yiel's of =21 “henylovropazne
from tiires c-n’eoasutisong vera as follows:
I B rrams yiel? or 21 7 of thnorscticsl

IT 4 " " or 8dof "

IIT 15 " " or 31 9 of »
3.

Methylethyylphenyl Cortinel, Tenzene,

end Alv:irnum Chlorida I,

32 fe = 1/4 role = 1 ene Carvircl
€2 s, = 5/% ™ = 5 o1. Bonzene

17 o = 1/3 " «1/2 eq. Al?l3

The aleohol wasn ad’~3 Aropvwise in 3 hours tims to

.

tha shirrei nixture of Lomzoane and aliinum chloride.

Stirred alditlioncl 2 hours end allowod to stand

9]

ovsr ritte A pgood evolution of UL throushout the

wo=al, extroctad, and drled over

0o o
2int of £4<55 whon racrystallized



-
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arhydrous potassium carbonate. Fractions efter
fractionating three times under a 2 mri. vacuum!
37°= 3T « 4 gepThenylhutane
35 = 117- 4 g. Yostly unchan-cd Cartinol
117 - 127< 15 g. ge=Dinhonyl utone |
172 = 150= 2 2. DPolyniers of g#=Thenyltutens
Above 150~ 2 g. Tar
The frezticn 117120 crystellized out into platelets
from ethyl clecotol reltin: 127-178% It vill te
notad here thet there coes notl seem to te the tonde
ency of the uncaturatad compound pelyrmerizing into
a diner s in the other condensations.
Taquation of renction,

Ciin

Cf.‘rr
- -y ko oty a1 C.or Sao ¥
va.ts‘z\.‘;i + v6..6 3 413 > 6_;5ﬁu6..5 + I.zo
J2¢A5 ) 42-.5
Yiel?d,

15 rroms or 227 of theoor-ctical,
c
Dilethylzhienyl Cartinel, Renzene, and
Aluminum Ttloride I
41 go = 1/4 mole = 1 eqe Carblicl
98 ze = 5/4 ® = 5 ¢. 3onteone

17 g. = 1/? " ~1/2 eq. AlCls
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The precedure tl.e same as atove. Time of addition
of the cartinol throurh a constricted funnel was
3=1/2 heurs vwith 2 edditicnal hours of stirring.
The tem_ ereture of tlhe recction mixture was 22
Duriaz the rorction there was no I'Cl ges ¢iven off,
Lovizver, the scolutlcn darlzcned sldora¥tly. It
res allovie? to ctrnd cvor risht and decormpoced with
1ce an? hyﬁr;chloric acld, seperated, extrectod,

end drled ovor anhrirous notassium cerbonate.

Trzcticnaticn three times under 2 mm. vacuum pove!

42° = 44 - 14 Te X-?henylpcﬁtene
(-] [
41 « 120 =« 10 g g-?henylﬁpcﬂtene

137 = 135 = 11 g, Dimer of y-"henylapontene

o}

Akovae 135" -« 3 p. Ta

C T ggjjs + C 17 A']."Ll ol | E;Irs

Uepeione 2 ~l .. e - 4

6 5‘,523_15 6 ——ziiz . “g 5,52,_{5

Colls g™+ Cglg 2l cﬁ'rsé-c oy + H0
725

Dilethylohenyl Corhinel, 2enzenz, and
Alaninum Chloride IT.

fame rrocodure and amounts es used in I
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above, but here the temperature of the reaction was
kKept botween ¥=6. The fractions were under a 2 mm.
vacuum}
42°e 44 = 5 g. j=Phenylpentane
44 « 130 = 5 g. Mostly y=Fhenylspentene
130 = 135 = 18 g. Dimer of j=Phonylspentens
Above 135 « 4 g. Tar
Diethylphenyl Carbinol, Petroleum Zther,
and Aluminum Chloride III.
Same procedure and amounts as used in I
above, 100 grams of Petroleum.ether instcad of
98 grams of benzene. Fractionating under 2 mm.
vacuum gave}
- 68~ 2g.
68 e« 72 - 26 Ce x-PhenyLepentene
7% « 135 = 2 g. Unchanged Carbinol
Above 135 = 2 g. Tar
It will be noted atove that at room temperature
the product mainly formed vas y=phenylpentane, while
at lovier temperature tha dimer of the unsaturated
Yy=phenylespentene was the main product. In a petro-
leum ether solution dehydration of the carbinol was
the main reaction, and it did not polymerize to

any great extent in this medium.



-21-

Analysis

1-The fraction 110-115/2 mm. from the
dinmethylphenyl carbinol condensation thought to bve
pAr=diphenylpropane gave tha following analysis:

Carbon and Eydrogen
Wt. of Sample Wt. COp £ C Tt H,0 g H
«2095 7045 91.71 41571 8.35
Calc. m#e-diphenylpropane 91.83 8.17
Yolecular Veicht
Wt. of Sample Tompe. Diff. Wi. Benzene !fol. Tt
«5387 +405 43.18 200.5
Calce. pa=dlphenylpropans 196

The index of refraction by the Abbd re-
fractometer was 1.56955} reported 1.57055:

This analysls checks very favorably to
that reported in Comp. Rend. 155, 383 for se=die
phenylpro:znee.

2-The product marked “A" from the dimethyle
phenyl carbinol condensation gave the folloviing
enalysis:

Carbon eand liycrogen
Vte of Sample  Vt. CC, £C Wt.e HoO £ H

«2059 +6894  91.31 L1597 8.67
’%vv;\)» ?/:¢é & 59



28

Molecular Weizht
wt. of Sample Tempe. Diff. Wte Tenzene IMole. Wt.
«4956 274 43.16 266.5
23¢,/6
Actual identification of the compound could
not te reached.
3-The product melting 132=133" from dimothyle
phenyl carbinol condensation gave on analysis:
Carbon and Hydrogen
Wt. of Sample Wt. COp £ C Wt. Hy0 4 H
» 2040 «68356 91.41 1524 8,35
Calc. (Cgﬁlo)z , 91.52 8.48
Molecular Yelght
VWte of Samrle Temp. Diffe Wit. Zonzene Mol. Tt.
«4062 #2055 43,16 . 240.2
Calc. (Cgﬂlo)z 236
Thls compound wss found to coumpuare favorably
to what Hradel (lMaster'!s Thesis 1934) would call a
substituted cyclo btutane, namely, 1 methyl 1 phenyl
3 methyl 3 phenyl cyclobutanee.

Cells
Cllzt—CIT,

H_C—C(C0Y
2 3
6Hs

4-The fraction comins ovar 3713372 mme

from the condencation of methylethylrhenyl carbinol



cova the following anclysis:
Corbon and Hydrogen

Tt. of Samyle Wt. COp, £ C Wt H,0 % H

2047 «6710 89,40 L1336 10.31
Calce. A =phenylbutane 89.55 10.45

Yolecular VWeight

%te of Sarmple Temp. Diff. Wte. Benzene Mol. Wi.

« 5206 «596 43.16 131.7
Calc. 2 =phenylbutane 134

The produ:t cemperes favorably vith that
@=phenyltutane describved by Klages (Bore. 35, 250%5).
Bolling at atospheric pressure at 172=173% Thuls
compound rii-ht te expected since Huston and Freildmann
(J. Am. Chem. Soc. 40, 735) noted the elimination of
an aryl group from methene ty the section of alumine
um chlorice.
5-The =0lld product melting lz?iléa‘from
the condensation of methyletliylrhenyl certinol
gave upon analysis:
Carbon and Hydrogen

Yte of cample ‘Wt. CCy %_C Wt. H,C % H

«1881 «6303 91.37  .1439 8.57

Calc. me-diphenyltutane 91.42 8.58
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Volecular Velight
%Wt. of Sample Tenpe Diff. UVt. Renzene IMol. Ut.
«4247 °318 43.16 201.4
Calce pgo=diphenyltutane . 210
The product compares closely to that dee
scribed by Zincks and Thorner (3Jer. 11, 1990) having
the same melting point 127.5=128.5¢
6=The first fracticn, 49=-44/2 mm. from the
aluminum chloride reaction on diethylphenyl carbinol
gave the folloving enalycsiss
‘Carbbn and Fydrozen
Tt. of Sample Wt. COph 4c Tt H,0 74 H
« 2353 7699 89.17 w2242 10.65
Calc. § =phenylpontane £9.18 10.82
¥olecular Telght
wte of Sample Temp. Diff. Wit. Renzene Yol. Wt
05462 «S63 43.15 145
Calce y=-phenylpentane 143
This compound compares favorably to that
Y=phenylpantane described by Klages (Bers 36,\583)\ o
having an atmospheric btoiling point of 178° and AEWCE;%;C%}
index of refraction of 1.498855i |
7-The next fraction, 136313572 mm. ,in



the condensation of diectliylrhenyl cartinol gave on
analysis:
Carbon and Hylro:en
¥ty of Sample Wty CCp £ C Vt. HO < H
« 2704 «8949 90.21 .2263 9.38
Calc. (C1qH,,), 9.57
¥olecular Yelcht
"te of Sample Temp. Diff., Wt. Benzene MNol. ¥t.
«5406 « 285 43.16 2587.1

ot
Calec. (C 29274 &7 14

1171472
The dimer is thourht to be 1 ethyl 1 phenyl
2 methyl 3 ethyl 3 phonyl 4 methyl cyclo butene,

naming 1t according to Hradel (Master's Thesis 1934).

)
CH,IIC—CC,H
o] SGHSS

1
cznrgﬁcz{cn
°

Surmery

l=Dimethylphenyl and methylethylphenyl
cartinols condence with tenzene in the presence of
aluminum chloride to ferm the corresponding hydroe
carbons. The  e«diphenylpropane being formed in
larger ylelds than the -dirhanyltutane as would
te exrected since an ethyl group has a more ree

tarding effect than methyl group.



2=Diatyylohenyl carbirol does not conlense
with benzeno.

3«All of these mixed tertisry aryl dialkyl
carbinol con’engation reactions ars accompanied
with dehyiration to form the unsaturated hycdro-

carbone.
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