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INTRODUCTION

The subject of this paper is an outgrowth of
the work of Wilsey (1), Eriekson (2), und Walters

(3) Ln this laboratory. Their attempts to pirepare
1,1, 1=triphenyl «alkyl hydrooarbons, the cxpected
compoundas on condensation of aiphenyl=alkyl ourbinols
Wity benzene in the presence of alnmi;ﬁm chloride,
failed,

Wilsey proved that the resetion guve an un-
saturated diphenyl hydrosarbon whieh was identified
and a suall quantity of a saturated hydrocarbon which
he failed to identify since it did not conform to
the constants of the expected compound,

It 18 the subjeot of this paper to ocheok the
work; to further substantiate the results by condensation
of oarbinols identical in type but containing wetnyl
substituted aryl substituent and carbinols containing
a brancheu chaln alkyl bBubstituent; ana 4f possible,
to definately establish the course of tae reuastion

since 4t woes not fall in line witu the expeoted,
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TUE NOLENCLATURE

Throughout tuls paper thne nawing of cowpounds
will be in accord witu wvae Definitive Reposrt of tae
Comuission (4).

Carbinols:

HO «CwCeCeCe
1234

In the cuse of the presence of aryl groups, the name and
numbering will be &8 in the following example:
Ar HHH
HO-CuCeC=C=H
Ar HHH

1,1=dlaryl-butanocl=1.

Unsaturated hydroocurbons:

~C=C=C-C-
1234

dydroearbons of this type with aryl groups will be named
and numbered as followa:
HH Ar
HeCeC=C=CeAr
HHEH

1,1=diaryl-butene-1,

Cyoclie hydroocarbdons;
Substituted oyoliw hydirocarbons containing aryl and

alkyl groups, the numbering will stapt witi tae aryl as
shown in the following example:



Ph H

1 1

1 1
Me«CeeaCPh

4 1 1
H Ph

1 2

3

1,1, 3, 3«tetraphenyl <2, 4~dimethyl~oyclobutane
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ade
behydration ol Cucvinols

It 18 found, on looking tarough the literature,
that there are cases of intramolecular dehydration of
carbinols by the use of heat and chemioal agents, A
detailled discussion of these would be too lengthy, henee
they are only listed, Vagner (5), Sudborough (6),
Tiffeneau (7), Sohorigin (8), iasson (9), Hemilian (10),
and Michacl and Jeanpretre (11).

Condensation

Intermolecular dehydration has beea found o tuke
plaos mainly by the use of .uoch denyuraling agents as
zine chloride; Fisher and koser (12 and 135), Liebmunn (14),
and Kippenberg (15)3 Hydroshlorie aoid: Suaels (16);
Sulfuric acid; Bistrzycki snd Flateaum (17), idoeyer and
Wurster (18), Becker (19), Noelting (20), Gattermann and
Koppert (21), Fritsch (22), and Bistrzycki and Simonis (23),

The most important agent of dchydration and the one
most worked with i4s shhydrous aluminum chloride, It has
been in use since 1832 and still holds Lts place as
a dehydrating agent, Some of the earlier work that was
ocarried out was by; Wass (24), Mers and Weith (25),
Graebe (26 and 27), Jaubert (28), Shell and Seer (29),
Frankfucrter and Kritchevsky (30 ), rrankfurter w=nd Kokataur
(31), ana Schaarschmidt, Homann, anu Szemo (32)., The
later and more extensive work of Huston and his Co-workers

is taken up in references (33-44 inoclusive),
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Huston and Friedemann (33) condeased metayl
phenyl oarbinol with bengene in tne presence of alwalnum
chloride to obt'ai.n 1, 1=diphenylethane in a 30% yleld,
Al#0o ethylphenyl ocarbinol was condensed to obtain
1,1=diphenylpropanc in ylelds of 40%,

Huston (34) working with benzyl alcobol in an
aluminum ohlorido dehydration witn pheanol obiained
P-bengzylphenol in yields of 45#%, Similarly, ocondeansation
0 the aloohol witu anisole gave tie mutiygl etner of
pebenzylphenol and with phcnetole a yleld of 574 of
ethyl ether of p-bengyl pheuol was obtauined,

Huston and Seger (35) obtaincad allylebenzene in
quantities of 16% in an aluminuas ckloride denydration
reaction betwzeen allyl aloohol and bcenzene.

Huston, Lewis, and Grotemut (36) condecnsed methyle
phenyl oarbinol with phenol to obtain a 35% yleld of
p-hydroxy-1, t-diphenylethane, Ethylphenyl earbinol
vith phenol guve a 30# yleld of p-hydroxy-i,1-diphenyle
propane, Benzhydrol with phenol gave a 40% yield of
p-hydroxy-triphenylmethane,

Huston, Swartout, wau Wwardwell (37) condecused
o-oresol and beneyl alcohol to obtaln ihree pyroauctss
4-bengyl-o-cresol, 2-bcnzyl-oecresol, and 2,4-bunzyl;

0«0resol,
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Huston and Strickler (41) condensed phenylpropyl
ocarbinol with phenol to obtaim a 204 yield of 4(a-phenyle
putyl )-phenol and a 63 yleld of 2-(a-phenylbutyl )-phenol,

Huston and Houk (40) benzylated m.cresol to obtain
two mono benzylated and one dibunzyl-m-cresol.

Huston and Fox (44) condcnsed tertiary butyl aloohol
v1tn benzene t0 obtain tertisxry butyl-bonzene iua yiclds
0f 55«67¢ lertiary buityl-bDengene was condeascd wita
butyl aloohol 10 give 17-224% ylelds of p-ditertiarybuiyl-
benzene. T.rtary anyl alo.hol was tuon condenscd to
glve & yleld of 61% tertaryaaylebecngene, Dimetiiylene
propyl earbinol vith bunzene gave a 44,5 yleld of dimethyle
Nepropyl-phenylumcthane, Dimethyl:lsop:opyl carbinol
with benzene gave 3664 yield of di.cthyl-isopropyl-phenyl-

methane,

*Sunnary e
Tertiary aliphatic slocohols, aromatiec aloohols in
whioh the hydroxyl is on the oarbon adjacent to the phenyl
sroup, snd unsaturated aloohols witu the double bond
adjacent to tns aydooxyl cerbon wre fouud %o condense
in the prescnoce of wluwinum ohloride with benzen§ or,

in muny cases, witi phenol,
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«latericlsas

Benzophenﬁne used was E,K, pructical grade.

Bonzoyl chloride, E.K., L.P. 0,5

Toluene, B.P, 109-110,5 dried over culeiun
chlorids for a period ¢f a weck,

Benzens, (thiophene free) ¥,P, 5% dried over
e2lcium chloride for ons weck,

Nitrio eocid, ked fuming, 8pes @re 153w1, 6

Ethyl bromide, E,K.,, practical grade but re-
distilled to fraoction B,P, 384409 and dried over
caloium ohloride,

Propyl bromide, prepoared frow n-propyl alcohol
with sodium browdde and sulfuric acid., Frection
B.Ps 70-71° was used,

Isopropyl bromide, prepared frow isopropyl
aloohol with sodium brouide anu sulfurio uwold. Fraotion
B.P, 59-61° was used,

Other materials used were magnesium ribbon and
technioeal bromine.

All fractionations were carried out 4o a4 25 X 20 aa
modified Claisen column, used in standard ns well as

vacuo distillations,
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«0arbinol s

1a the preparation of carbinols of this type,
considerable diffioulty wes experienced which made
essential the modiriaction of procedure, The
nodification was found to work very well for all
the carbinols prepared, so 1t may be considcred as

general,

PAIPACATICH OF 1, 1«DIPHENYL-PROPANOL =1
Grignard reagent (3, 45, and 46);

A three Yiter tiree necked fluck wus fitted witu a
sealed mcohaniocal stirrer, a reflux coudecnser witu a
drying tubs of soda-lime, unu & Qropplng funnel, The
entire apparatus was then placed into a large cooling
reeeptaocls, Into the above setup were placed 25 gre
(1 mole) of oleaned magnesium ribbon, one liter of an=-
hydrous ethyl ether, and a orystsl of iodine, To tae
above was added, through a dropping funnel, slowly
and with oconstant stirring, 110 gr. (1 mole) of anhydrous
ethyl bromide }7-39° fraction. After the reaction had
subsided, the mixture wes allowed to stand for 2 to 4
hours.

Reaction with benzophenone: (47)

To the above Grignurd reagent, at 10159, was
introduced, slowly and wita constant etirring, teohnical
benzophenone uissolved in anhydrous ethyl etner until

a ocolorless solution resulted (note 1), The mixture
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was allowed to svand for a period of one hour sana

then decomposed by slowly pouring into a four liter
Erlenmeyer flask containing one Kg., of oracked iee

and 100 oo of conoentrated hydroohlorie acid., The
ether layer was then separated and allowed to evaporate
spontaniously., The resulting orystalline substance

was pressed free of oil oa a porous plate, reorystule
lized three times frowm 956 ethyl aloohol, filtered,

washed with 20 oo oI euhyl ctiter at 0%, und dcieu over
anhydrous megnesium sulfatc in vacuo., The erystals of
1, 1ediphenylapropanolal wese found 10 melt sharply at
94+94,5 enc boll at 175-809/17 wa (45 =ad 46), 149-
151°/2 wu (uote 2je |

Notes
1e At the start of the addition of becnzophenone,
a very intense red color developed, this vas lost after
the addition of 150 gr. of the ketone resulting in a
olear solution. The coloration 18 explained by Gomberg
and others as due to Ketyl formation (47). 1% was
found that reaotions that gave this coloration,guve good
yields of the oarbinol, Those that did not give 1t
resulteu in preoipitation, und on subsequent docomposition
gave 100% recovery of thae ketone. 2Lns colosatiou and
inorease in yield was found to be favored by a slight
excess of magnesium in the grignard reagent,



Contumination of the carbinels with ketone was
found to be less 4f ketone addition was stopped on
the disappearence of the coloration,

2. The carbinol distilled as a colorless liguid.

1,1-diphenyl-butanclet

Was prepared in the same manner as 1,1-diphenyle-
propanol-1 with the cxccption that 123 gr. (1 mole)
of n-propyl bromide was used, s.Ps 70-71%, 10 the
preparataon of the reagent, The frastion 160«65°/10 w4
wes L.uud to be ihie carbinol (46)s 1Tae carbinol
was puslficd ¢y crysiellization Liow ligroln., Crystule
lization Ziow wleonuols 2 sultea Lo tas losmation of
coupounds as & result of interation or the carbinol
and the alcolhol solvent, Iuston :nd Macomber (43).
The eurbinol distilled &s a oolorless liquid 162-63°/10 mm
rnd orystallized in white needles melting at 650,

1,1~diphenyl-2, 2-dimcthyl-ethanol -1

1,1=-8ipheyl-isopropyl ocurbinol wus prepared ia
an identiousl manner as the others except tnat 125 &re
(1 mole) of isopropyl brouwide (49) fraucticn 59-61°
was used, ©The reaction mixture after expuls.on ol tne
ctaer, was uistilled resulting in tias iraction 150-5}9/3 i}
a3 tac cuxrbinol,
t1~phenyletep~tolylaepropanoley

In this case the ketone was phenylep-tolyl ketone
prepared by method of Ador snd Rillket (50) P, 57°%
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The oarbinol prepared cistilled as a brownish-ysllow

liquid at 175-8.°/2 mm, 210-15°/20 mm (51).

Yields
Codpownd Quunt, usea % ylcla
1, 1=dlpaciylapropunol - Full 12
1, leudphnenyl-butanol ey Fall 72
1, 1=diphenyle? 2.dimethyla- Full 80
‘ ethml-‘
1-phenyl-1-p-tolyla Half 170
propanol «3

&ve yiela

150.0
163.0
180.0

79.0

The yield and per oent based on runs made by the

modified method,
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-Condcansations«

1, 1=Qi henylepropanoleq with bengene at 209:
100 oc dry benzene was placed into a three necked
500 oo flask equipped with a mechanical stirrer and
dropping funnel. To this was then added 297 gr. (1/5 mole)
of aluminum chloride and allowed to stir for 15 minutes,
42,5 gr. (175 mole) of diphenyl ethyl carbinol were
then dissolved in dry petrolium ether and introdueed
slowly and with oconstant stirring into the benzene-
aluminum chloride mixture with the temperature muintained
at 20°. The uddition tuking about an hour, aticrring allowea
Ior a period of five wours after the wuuition. JLuring tne
addition of the carbinol muoch hydroonloiric woid was
&lven off mna the reaction mixture wus observed to chunge
to & reddish-brovn color., The reaotion mixture was then
poured slowly into a flaak contsining qraoked ice and
hydrochloric acid, the ether.bengene layer was scparated
off and dried over caloium ohloride, At this point the
mixture had a greenish oolor like that of oylinder oil,
After a day of drying the mixture wus distilled free of
ether and benzene, the remainder fraotionating into:
29 grs =~=140-45°/3 mm
5 GFe ===145-95°/3 ma
2 §Fe ===195-200/3 U



The tirst fraction wus found tu be unsaturatea ana
identifieu as {,1-diphenylpropene«f. It orystallized
in five sided plateas frow 95% ethyl aloohol ana melted
at 48,5-49° sharp (45, 46, 52, 53, and 54),

The ssocond and third fraoctions were combined and
orystallized from hot 95% ethyl aloohol and found to be
1,1,3,3-tetraphenyl-2, 4-dimethyl-cyclobutane (by analysis
an molecular weight determination), The orystals are
rhombie, white with a shiny luster, insoluble in petrolium
and ethyl ether, slightly soluble in hot aloohol. Wwhen
aissolved in cold venzene & Vury Bligut violet fluorcsocunoe

results.

1, 1=diphenyl-propanol-1 with venzene ut 0°:
The technique of condcnsation wus ithe suse as used
in the first condensation., Jkraotions obtained:
20 @re ==-140-45°/3 ma
4 gr. =ee145-95°/3 mm
15 grs ===195-200/3 ma
0 ELe =eemeeee-=e-tal
The first fraoction again beinyg the 1,1-diphenyl-propene=1
and the second and third fractions resolvin, iuvo tas cyolo

butane durivative,

1, 1-uiphenslepropanolset in petroliuw etasr at 20°;
Tne condensution being vne sawe a8 tne otusrs witn
the exception that benzene was left out., kesulted in

vhe following:
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2 8r. 1,1-diphenylepropenea
4 gr. 1,1,3, 3-tetraphenyl -2, 4-iimetayl»oyclobutane
6 gr. Tar '

1,1-diphenyl-butonol-1 with benzene at 209;
Proocedure as used before., 45 gr. ourbinol, 100 co
benzene, tnd 27 gr. aluminum chloride. Fructions;
33 gr.---l,1-dipheny1.butene-1---155-60°/14 nn
4 gro~==1,1,3, 3=totruphenyl-2, 4=diciayl-oyclodutane
260-659/62 wa
5 8Le===lar
Condensation at 0°9;
2] gre ===155-60714 ma
13 X ===260-65°/62 mm

2 8r. --.----c-----tax

1,1-d phenyl~2, 2-dimethyl-ethanol.y at 20°
45 gr, oarbinol, 100 cc benzene, nnd 27 or. of
eélumimum chloride. [Fractions;
31 gr. ee--1,lediphenyl-2-methylepropene=1==170=75°/3 bu
8.5 gre===1,1,3,3-tetraphenyl-2, 2, 4, 4-tectrunctngl-
cyclobutane 2i5-19/3 wa
2 gfe ====tar
Condensatioun at 0°:
23 8Fe ===170-7573 mn
17.5 gFe==215=17/3 wa

0.5 6T wemcc—ece-atar
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1-phenylet-p-tolyl-propanol-y at 20°;:
35 gr. carbinol, 100 oc benzene, 27 gr. of
aluminum chloride, Fraotions:
1-phenyl-1-p-tolyl=-propene-i 38 gr. ---175-8J°/2 @n
1,3-diphenyl .1, 3-di -patolyl-2, 6 4-dimetuyl-cs0lobutane
3.5 gFe ===210-15"/2 ma
larececece-a- ee==0,5 &T.

o
Condensation at 0 ¢

35.5 &Fs «==175-80°/2 ma
5.8 8re «==210=15°/2 ma
0.0 sr. -—0----“-Qntar

The yilelds, constants cnd other information will
be found in the tabulated data,
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Yields

Condensations end Heat Effect

Unsaturated Hydroeerbons;

q eay
Compound Tondensation — _ He

Temj. eld
1,1-diphenyT.propene-1 3%.0’ 7%%96 200 =290 gz.of

1,1=-@iphenyl-butene-1 64.0% 79.0% 295-%5 95.0%

1,1=diphenyle2 daetiayle 55,09 14,04 290 =508 95.09
RAQDECNC -1
t-phenylaj=p-tolyle 05.0% 90.5% 205295 96.0%
RIopcne=1

Cyelie Hydroearbons;

Cyelobutane Condensation Heat
0o 209 Temp ., yield
1,1,3, 3-tetraphenyl.
2_4-dineth{1 40,0% 20,0% 280-290 8,08
1,1,3, 3-tetraphenyl.
2,4-01iethyl 32.0% __ 10.0% 295=503 3.0%

1,1, 3, 3=tetraphenyl-

2,%5 4, &-tetranetmﬂ. 42,0% 20,0% 298-308 4.0%
1, 3-diphenyl-1, 3-0i-
p=tolyl-2, 4-dimethyl 13.0% 8,0% 285=299% 2.0%

All unsaturated compounds soluble in etuyl and
petrolium ether and cold methyl and ethyl elcohols,

All cyclobutane derivatives insoluble in cold
ethyl and methyl alcohols, ethyl and petrolium ether,
and are soluble in cold benzene glving a very faint
violet fluorescence. Heat yleld obtained by condition
of distillation,
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Physiocal Constants

Unsaturated Hydroearbons:

Tompound K. ¥ Bbe D 20 § 20
4 D
1, 1-diphenyl-propene-1 48, 5= 280~
1,1 phenyl .butene-1 &
> S 05 1,0349  1,5794
1, 1-diphenyl-2-methyl- -
ro =1 - 9 1,0288 1,9810
1-phenyl-1-p -Eofyf- 28 S

_propene=] ----- 2079 1,0197  1.2690
The refractive inde¢x measured by the Abba Refractometer,

Cyelie iyarocarbons:

Cyelobutane M. P, B.P. From ot 9 5%
- ethyl e,
1, 1, 3, 3=tetraphenyl - 104~ 190 - omall waisve
T 2,4-dimethyl 105°  200°/2 mm Fhombie
1, 1, 3, 3-tetraphenyle 175« 260 = Small white
2,4-diethyl  175,5° 26%°/62 mm needles

1,1, 3, 3-tetraphenyle 201~ 15« Small white
g,gaé,g-tetranethfl 591,2 217°/3 mm lates
1,3~ enylel,3«0lep= 203~ 10 - ﬁ%lr—m‘t———w e

tolyl-2, 4-dimethyl _ 204° 215°/2 mm _ needles

Distillation of cyclobutane derivatives at sianaard
pressure was impossible because they were found to

decompose,
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Analysis and kolecular weights

Cyolobutanes
Analysis:
Cyolobutane Sample CU2 H§U %}gﬁogei gaﬁ?‘ﬁ'b_n'_"
£Te __ ETe gfs cale., found cale. ioun
Yetraphenyl-di-
methyl (C3oH,y) 2164 ,7357 .1408 17,20% 7.28% 92,80% 92.4m
Yetraphenyl-di-

ethyl (052352) 2049 .6911 .1406 1.75%¢ 7.08% 92.25% 92.us

Tetraphcnyl-totra-
methyl (C}zﬂjg) <2002 L6774 1381 7.715% T.726 92.25% 92.3

Diphenyl-di-p~-tolyl=
dimethyl (C3pisp) 2004 L6767 <1591 7.15% 17.71% 92.25% 92,18

Carbon and hydrogen analysis made acoording to the
method desoribed by Fisher (55),

Moleoular Weights:

Tyolobutane cum—vmm:—“
1
Tetraphenyl-dimethyla=

388,22 335,00 394,00
Tetraphenyl-dlethyl= g** .
Tetraphenyl-tetramethyl=

416,26 418,00 422,00
Piphenyl-dl-p-tolyl-dl-
—metnyle 416,20 424,00 419,00

moleocular welgilt aeterwinavions wude by boiling

point wetuod desorived in Findlay (56),
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-Sumnarye

An inorease in temperature shows a marked inorease
in the formation of the unsaturated derivative ia all
cases,

The oarbinol whean subjecied to tane norwul ddstile
lution tsuperature of its respective unsaturated
derivative, underwent dehydration without the prescnce
of alwuinwa ohloride. The cyclobutane derivatives were
forwed as well as the unsuturated hydrosarbons,

In ocondensations, a deoreasc in temperature resulted
in an inoerease in the formation of cyeclie hydroesarbons.
Increass in temperature with the presence of aluminum
chloride favored the formation of tar,

The presence of branched chain alkyl group in the
carbinol fevored the formation of coyolioe hydroocarbons
on condensation, while the¢ presence of muthyl substituted

aryl groups had the reverse effest.
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Bromination of Unsaturated Hydrooarbons

Into a small K.,B, flask 250 00 IXivved witu a
meohanical stirrer and placed iavo au iow buth, were
placed 5 yre. 1,1-diphenylepropensei £ro. u constunt
boiiing fraoction 280«280,5° in 20 oc of asy onloroform,
Yo the above mixtuce was adaded a 1,3 60 quuatity of
brouwine in 10 oo of ochloroform, Dwing the early part
of the addition, complete decolorization was observed
to teske plaoe, After allowing the mixture to stand for
12 hours, during which time HBr was given off in oconsiderable
quantities, the chloroform was evaporated off on a steam
bnth; fhe remainder, a dark brown liquid, was subjeoted
to many fraotionations and a month of cooling, and
resolved into orystals of the browo derivative,

Table of eonstants anu analysis will be fouunu on
the next page.

Crystallization of these cowpounds is very difrfieult
sinee they are found to d:scowposs ou siLanding in liquid
form, Two of tae derivatives are known to be solid, the
diphenyl propens and the diphenylmethyl propene, It is
predioted they all are s0lid though only the diphenyl
propene derivative ocould be orystallized, Fraoctionation
and seeding with the lower bromo homolog failed,

All bromo derivatives were prepared in a similar
manner to the above, 1:1 molar proportions bein, used in

8ll cases,
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Consiants aaJd Analysis

Constants:
Cowpound M. P, B, P, Description
2-bromo 1, t-diphenyl.propcne-1 45« 1]1= White
49° 1%2?/14 mm needles

2-DIolo=1, 1=dlphenyl-butene =1 175« “Yellow
5 - - e== 178%2 mmn  1liquid
3-0romo=1, 1 phen l-2-ethyl- 103~ Yellow

’ PropcNew] we= 185’/2ﬁ ma  liquid
2-broo=1-phonylet-p=tolyla= _ 19 b= “Yellow

propeneey] === 2000/11 mm _ Liquid

Foaotionation at standard pressure coula not be

carried out due to decompyosition,

Analysas for browineg

Cowpound Foxuula Culo,  found
2-Droi0 =1, {=dlphenylapropeneet (01551,Br)
_29,%0% 29,168

i 27.89% 27, 51%
3-0romoe1, t-diphenyl-2-nsthyle (C

)i )
ropente 16 1SBr 27.80% 217,428
2<bromo-1-phenylel-p-iolyl- '

(016H153r7
pPropens 1 _27.80% 27.%8

2<0Ions =1, 1=dipncilyleblicloe | (Cygilq5Br)

Brouine analysis made by Parr bomb according to the

procedure of Fisher (57).
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Nitration of Cyelic Hydrocarbons

Nitrations were carried out according to the method&
of Gomberg (58 and 59 ) who states that 2ll phenyl groups
are nitrated in the para position,

1 gr. of hydrocarbon is treated with 15 gr. of
fuming nitrie acid (sp. gr. 1.58-1,6) at a temperature
of 0°. The hydrocarbon is added to the nitriec acia very
slowly. After nitration is complete, (repeated nitrutions
may be required) the nitro derivasive is rewoveu frow tae
acid by dilution witu water at 09, filtcred, washed frme
of acld, anu allowed to dry,.

Gomberyg designates that three nitrations be used, he
does not state the concentration of the acid he used,
These hydrocarbons were found to nitrate completely on
one nitration, Several nitrations were used to make

sure that complete nitration had taken place,

Cyoclobutane M., P, Deseription

1,1,3,3-tetra-(p-nitro-phenyl )=2, 4=
dimetgyl- 94-95° Yellow powder

1,1,3, 3-tetra-(p-nitro-phenyl )-2, 4=
diethyle. 135-36 Ik yel powder

. & 3-te%ra-(p-nltro-pheny15-2 2
4, 4-tetramet «67°D Lt yel powaer

’}-0-1 (p-ﬂit.l.o-pﬁbnyl—) 1 ’o -p-
tolyl g,i-unetyl- Deo, 240° Lt yel powder

Vigtillation in vacwo resultea in decomposition,
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As to an explaination, why these cuarbinols
aot the way they do as a result of the effeots of
aluminum chloride and heat, may be shown by several
facts,

Acocording to the literature, intramolecular dew
hydration of oarbinols of this type huve been known for
some time, The faot that this dehyaration will tuke
pluce snows that there must be & uistorted conulrtaon
within the molecule, This uistortion muy be looked
upon as, the hydrogen of the beta and the hydroxyl of
the alpha ocarbon atoms being rendered highly mobile as
a result ot the influence of the two aryl substituents.

The oyeolobutane formation, however, osan not be
oonolusively explained from the standpoint of intra.
moleoular dehydration, If such be the case, the only
explaination possible would be the formation of a
free radiocal with unsatified bonds on two adjucent euarbon
atoms; Ar H

Ar-é-—-é-CH}

whioh, 4f possible, on cowoination of vw sucn frue

radiculs shoula give us two possible eyclobutunes:

Ar H CH, Ax
& b _& )
and é
Axr H Ar

3
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the possibility of the first case being very slight
since there are too many like charged and bulky groups
on one side of the molcoule,

Another explaination of oyolobutane formation,
one which meems very possible since the yields are quite
low, would be:

il

AX <GoenlG-CH
f""'; 1""1
O
P! !
Lo
H)CO?——%-.‘I

H

an intermolecular dehydration as shown, The position

of the aryl sustituents being favored by the fact that
there is a repulsion of the like charged aryl groups and
an attraotion betwsen positive hydrogen anu negative

hydroxyl,
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The aryl-alkyl ocarbinols are found not to
reaot to conditions of intermolecular dehydration
between oarbinol and benzene.

Theso oarbinols are found to dehydrate intra-
molecularly to form unsaturated diaryl hydrocarbons,
and intermolecularly to form aryl-aliyl substituted
oyclobutanes,

The effect of heat i3 the same as tne effeot of
aluminum ohloride but favors intramsclecular dehydration,
The formation of eyclobutane derivatives as a result
of heat effeot 1s very slight, though present,

Branched chain alkyl and methyl substituted aryl
substituents in carbinols of this type as well as the
diphenyl alkyl carbinols will not condenss with dentene
in the presence of aluminum chloride,

Considerable difficulty was encountered in the
isolation of the compounds prepared., The fractions,
though well defined, required twenty to thiruvy
fractionations anu repeated fraotional orysvullizution

buefore any state of purity could be attained.
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