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1. Aluminum Chloride &8s Dehydrating & Condensing Agent,
(Mechenism)

The two chief methods for orgenic condensations, the
Friedel-Craft end baeysr's reactions, were hitherto
considered &s distinct and entirely separate in mechsanism;
Friedel-Craft being purely catalytic, the aluminum chloride
hence not entering into tne resction &t all, &nd Baeyer's
being denydrolytic with conseyuecnt elimination of water,
Frankforter and Xritchevsky (Jr, Am, Chenm, Soc,, 26,1511,
1914) have shown that the mechenism of these two reactionmns
is in reality very similar, inssmuch &s sluminum chloride
often acts like sulphuric in breeking off water,

In & very few cases sluminum chloride was found to s&ct
88 8 dehydrating agent alone, but in most cases it acts
&8 both dehydrating &nd cetalytic agent in spite ot the
fact tnat some of it is cheangoed to tne oxide,

As to how the resction with aluminum chloride takes
place wes for & long time and ftor tnat matter still is a
matter of speculation, Playfair wes the first to show the
cataelytic properties of aluminum, He observed that when a

W
piece of cotton was dropped into inaixo and tiien in nitric
ecid, no change took place unfil a very small amount of
some eluminum s&lt was sdued, when the color dissppearea,

Friedel-Cratft founa that wnen small gquantities of

eluminum chloride was esaded to amyl 8lcohol & vigorous
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reaction took place with evolution of nydrogen cnloride
and tormation of & hydrocarbvon wnich did not absorb bromine,
If this reaction was made to tske place in the presence

of & hydrocarton, & compound consisting of tne hydrocarbon

%
&nd tne amyl radical was formed. (Compt. Rend., 84,1292, 13876),

Xo explaration wes given for this resction for some time,

Gustevson (Bull, Soc., Chem., 42,325, 1884; Ber., 15,157,
1860) said an orgsnic eluminum comyound of unstable nature,
which readily broke down to tne condensed hydrocarbon and
retformed aluminum chrnloride, was formed. 2Recently Scheichen
and Buttgenbvach (Jr. Prekt. Chen.,, 105,355, 1923) have
confirmed Gustevson's idea.

Sholl end Seer (ilonatsh., 33,1, 1912) observed that
free hydrogen is sometimes given off &nd explaineda it as
follovs;

CbH12+ A1,Clg — 05H11A12015+ HCl
05H11A120154 HC1 — C5H104r A120164r K,

Boeseken (Chem. Zentr,, 1,897, 1912) condenscd benzene
with chlorel in the presence of aluminum chloride &and
explains the reaction by assuming that diphenylmethane and
chloroform are formed, e does not conclusively prove this
however,

Dienesmenn (Compt. Rend., 141,201, 1905) obtained the
aldol reaction, due probably to & lerge excess of benzene &nd

& higher temperaturs,
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Teye (Ann., 226,196) has recently shown that ealuminum
chloride possesses tue power of transporting free chlorine
to certain organic compounds,
Frankforter and Kritchevsky (Jr. Am. Chem, Soc., 36,1511,
1914) believed tne reaction to take place sometning like
this:

CGHG + Alzclﬁ_—-* A12Cl =CeHp+ HC1l or

5
CeHg+ AL,CL ——) AL, (CgHy) + 6HOL

Up to tnis point the reasction is purely catalytic and then
through tne catalytic action of the hydroxen ions the
second part tekes place,

A12(06H5)6+ 3CC1,CHO + 64Cl ———p

3

3001303(06H5)24~ AIBClsﬂ— 3H20

The same euthors show by the following eguetions the relation-
snip between the Grignard, Rriedel-Craft, Beeyer, and tieir
own reection (&8s tney believed it took plece). (Jr. Am,

Chem, Soc, 36,1516, 1914).

Cele+ CCH-CCly+ lg-+ I, —) C HgCH(OH)CC1, 4+ KgI

3 e

Friedel-Creaft

C.H CHe ¥ ~CH
6 6-\— CCH~CC1 A12016-—-) CH Ch(OH)CCla'l'AlzCl

3 6 b
Baezer

2CGH6~+ 0Cd-CCl

6

+ H_30 c CH-CCl,+ E_O +H_s
g+ HyS0,— (C k) Ci-CCl+ B0 +H 30

Frenktorter & Kritchevsky

20611 4 OCH-CCl_ <= A12C16—'> (C6H5)2CH-CC1

6 3 + H OJ-AlzCl

3 2 6
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2. Aluminum Chloride &8s a Tehydrating Lgent in Organic
Chemistry.

lieny investigstors used eluminum cnloride as a dehydrating
egent; Llerz and Weith in 1881 (Ber., 14,189) prepsred di-
phenylmethane by tne action of eluminum chloride on phenol,
Vees in 1872 (Ber,, 15,1128) prepsred di &nd triphenyl-
methene by the action ot aluminum cnloride on dichlorethyl
oxide &nd benzene, believing thst the aluminum chloride
tirst converts the oxide into monocnlorsldehyde, which
reacts with benzene to form monochlordiphenylmethsne and
finelly triphenylethene., Graebe in 1901 (Ber., 34,1778;
Chem. 2tg., 25,268) produced an eromatic arine by the action
of hydroxylamine on the hydrochloriae in tne presence of
elumninum chloride &¢nd tferric cnloride. Zinc chloride would
not resct. About the sime time Jeubert (Compt. Rend.,
122,841, 1901) similarly prepered tne hydrochloride of the
amine using hydroxylamine hydrocnloride in plaece of the
hydroxylsmine, Tie per cent yield in both cases was very
low. Sholl &nd Seer (1912) succeedec in uniting aromatic
nuclei, especially in tne case of aromuatic ketones (Ann,, 394,
119). For instance from ortnotolyl-a-nephyl ketone he pre-
pered b-metnyl-l:9 benzanthrone, In tnis cesc aluminum
chloriae tekes out iree hydrogen in place of water.

Kritchevsky &nd Foppe (Jr. Am., Soc., 36,1611, 1914)

showed the dehydrating properties ot aluminum culoride wihen
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tney condensed pinene and chlorel in the presence of
eluminum cnloride witn consequent elimination of water,
Leter similar exXxperiments with anisol &nd phenetol gave
similar results,

Frankiorter esnd rritchevsky (same refefence) developed
the following generel method. "lix reacting substances
end cool to zero or below, Add sluminum chloride in small
puptions and e&llow to stend in a freesing mixture tfor some
time (24-9§ bhrs.), %ash witn water and distill with steam
to remove any unchanged components., HKxtract vith ether
from wnich tnre condensation proauct will ususlly crystallicze,
Sometimes it is necessary to distill in vacuum®™, The &bove
experimenters &gplied tanis metnod to eliphactic hydrocarbons,
aromgtie hydrocaruvons, &nd also to the condensation of phenols,
phenol ethers, ealcoholg, &nd ketones with chloral hydrate,
the reaction taking place asccording to tne general equation,

23!!-!- OCH-CClZ-P Alzcle——-) RgCB—CClz-t- H?-!- A12016.
They note thrt temperature plays a very important part in
tne reaction.

Fraensntforter eand xokatnur (Jr, Am, Chenm. Soec., 36,1529,
1914) carried on experimento with trioxXymethylene, benzene,
end aluminun cnloride, obtaining in eacn case tne same general
condensation products, snthracene and diphenylmethane,
Toluene, xylene, &nd mesitylene in similer experiments were

substituted for benzene.
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3. Action of Some Cther Dehydrating .gents on Aromatic
Alcohols & Aromatic Compounds,

Several otuner denydratiay s&gents besides aluminum
chloride rneve been usea in Orgenic Chemistry. Keyer and
Wurster (Ber., 6,964, 1873) prepared diphenylmethane from
benzene and benzyl alcohol in the presence of concentrated
sulphuric acid., Becker (Ber, 7,1203, 1874) prepsrcd meta-
nitro diphenylmethane in a similaer menner, Noelting (Eer.,
15,2091, 1882) has prepered by this same metnod dyes of
the triphenylmethane group as, for example; tetramethyle
triamidodiphenyltolylmethane was prepared from tetramethyl-
diamidobenzhydrol and para-toluidine in the presence of
concentrated sulphuric acid., Gatterman and Xoppert (Ber.,
26,2811, 1893) prepared dinitrobenzyltoluene from para-
nitrobenzylic &lcohol &nd peranitrotoluene. Bistrzycki and
Fleteau (Ber., 28,989, 1895) condensea mandelic acid witn
pnenol'to give hydroxydighenylacetic lactone. Bistrzycki
end Simonis (Ber.,, 31,2812, 18698) have prepsred a~hydroxy-
diphenylacetolactone from mandeloni¥ile and phenol using
concentrated sulpnuric acid,

i’icneel and Jeanpretre (Ber., 25,1615, 1892) prepared
aromatic nitriles with pnosphorus pentoxide &s the dehye
drating egent.

Fiscner end Roser (Ber., 13,674, 1879), Liebmenn (Ber.,

16,162, 1882), &nd Kippenbery (Ber., 30,1140, 1897) have
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used zinc chloride &s & dehydrating &gent, preparing aminoe-
triphenylmetnene, some higcher homologucs of phenols, and
some aromatic &mino elcohols end tneir derivatives respec-
tively.

Suais (Bull., (3)17,517, 1897) end Foelting Ber., 24,
1127 and 553, 1891) have used hydrochloric acid as the de-
hydreting agent wnile Pateino ena Filetti (Gazé., 5,361,
1875) and lioklau &nd Klopfer (Ber.,, 32,2147-2149, 1899)
have used & mixture of concentreted sulphuric and acetic
acids in tne preparctins of benzylsted phenols &nd the
condensation proaucts of benzhydrol and paraquinone
respectively. iohlau &nd Klopfer (Ber., 3£,2150,2153%,
1899) also usea absolute alcohol as dehydreting &, ent in
tne preparation of the sbove compounds,

Khotinski end Patzewitch (Ber., 42,3104, 1909) condensed
aromatic carbinols with pyrrole in the presence ot acetic

ecid.,

4. Aluminum Chloride as Dehydrating igent on Aromatic
Alcohols and Aromatic Compounds.

Thus tar it nas reen shown that & number of dehydrating
agents such &8 sulphuric scid, pnosphorus pentoxide, zinc
chloride, dilute or concentrated nydrochlorioc ecid, & mixture
of concentreted sulphurie and scetic acids, absolute &lcohol,

acetic @cid have reen used in the condensstion of erometic
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elcohols £nd &rometic compoundas; &lso tnat sluminum chloride
has been used in Orgsanic Chemistry #s a dehydrating &gent
by verious investig&ators,

Aluninurr cl:iloride, however, was not used in the conden-
sation of erometic slcohols with arometic compounds until
ebout 1916 when HZuston end Friederenn (Jr, Am. Chen. Sooc,,
38,2527, 1¢le) prepered diphenylmethane &nd snthracene (88 a
by-product to the extent of slout 20% of tne tuneoreticel
yiela) from benzene &nd benzyl slcohol in the presence of
eluminum chloride and found that tle emounts of resgents
used, end the tempersture &t which the resction took plece
ereetly influenced the rinal yield.

In & leter peper (Jr. Am, Chem., Soe., 40, 1918) the
same experimenters extended treir experiments to secondary
elcohols, benzene &nd &luminum chloride (&s a dehydrating
egent) using methyl phenyl carbinol, etnyl phenyl carbinol
(both mixed &liphactic arometic elcohols), end benzhydrol
(a true secondary eroratic e&lcohol), obtaining diphenyl-
methene; diphenylpropane, &nd triphenylmethene respectively.
They concludea that methyl wnd etnyl groups intertere with
condensation of arometic alcohols end benzene, the latter
having the greetest reterding eitect,esna thet & second phenyl

group does not interiere witn tue second condensstion,
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6. Benzyleted Thenols; Dehydreting sgents Qther
Then Alurminum Chloride,

Severel investigetors h&ve benzyleted pnenols using
dehydrating agents otuer tran siuminum chloride. Taterno
(Gezz. 2,20, 1872) prepsred benzyleted pnenol by tresting
both benzyl chiloride &nd bénzyl glcohol with zinc turnings.
Ee &lso bcrzylsted anisgole in the s:mo way. Peterno end
Filetti (Gezz., 5,381, 1875) prcpered tne same compound
using & mixture ot &scetic end sulpnuric acids &s trne de=-
nydrating &gent. Liebmenn (Ber., 14,1844, 1881; Ber.,
15,162, 1882) cerries out tuis same reaction using zinec
cnloride &nd stateo that Paterno's reecction in which he
uses zinc is not aue to the metallic zinc, but to the
zine cnloride tormed trom the zince snd hydrochloric acid
in the benzyl cnioricée, Taterno end iazzere (Geza,.,

8,30%) extended tiis resction to tie benzyletion of sub-
stituted pnenols using cresol, benzyl crnloride, end zine
turnings. Venturi (Gezz., 31,1,469, 1901) benzyleted
carvecrol snd mcte-cresol using zinc chloride,

Still other investigatore Leve by tunis metnod condensed
pnenols with alcornols other tuun'benzyl alsonol., Auer
(Ber., 17,€69, 1884) prepered ethyl phenol irom phenol,,i///
ebsolute alcoﬁol éna zinc cnloride., Dennstedt (Ber., 23,
2569, 1890) successiully prepered tne seme compound by

pessing sbsolute slconol &nd phenol over neeted zinc dust.
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Senkowski (Ber., E4,2974, 1891) in the same wgy prepared
the ni,her nomologues of phenols vy the sction oi zinc
chloride &na ststes tnat tpey invarieuvly oelong to tue para"
series., Leuer (Ler,, 1514, 1894) condensed cresol and iso- //
butyl alconol with zinec culoriae.

These end similer benzyleted end &lkyl pnenols have
been prepared by the reauction ot ketones by zinc amel-
gam end hydriodic ecid. (Clemmensen Eer,, 47,85, 1914;
Cleus, Jr, Prekt. Chem,, 45,377; Greete, Ber., 7,1624;
Borgelline &end .ilecene, Centresblt., 2,948.)

Derzens successtiully reaucea ketones by a specielly
prepereuv nickel &t & tempersture of 190-195 degrees., (Compt.
Rend., 139,868)., Voswinkel (Ber., 42,165) showed that
aromatic hydroxy hetones cen be reauced to alkyl phenols.
Johnson and KEodge (Jr., Am, Chem. Soc., 35,1014) smoothly
reduccu mixed ketones conteining etuner or hydroxy redicels
by tue zinc amelgem retrod to &lkyl derivatives., herzig
and Wenzel (.lonatse., 27,781l) introduced methyl groups
into tue ring of certsin pnenols witu metnyl iodode in

alkaline solution.

6. Benzyletion of Phenols in the Presence of Aluminum

Chloride.
There scems however to h&ve Leun no attempt made to

prepere the benzyleted or &lkyl phenol using eluminum
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chloride &s & denydrsting &gent. Dr., Huston ngs success-
fully condensed phenol, &nisol 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 wass mechenicelly stirred
during the slow addition of anhydrous aluminum chloride,
mueh hydrochloric acid gas was driven off snd after some
time a semi-80lid granuler precipitate settled out. OCn
decomposing with ice, extracting witn ether, &nd distilling
in vacuum tne residue left &fter distiliing oft the ether
8 good yield of e yellow crystelline substence, boiling at
155-160 at & pressure of five millimeters wss obtxined,

On recrystsllization from petroleum etuner long wuite
needles melting vt 49-49.5 degreee were obtained. This
was tnougnt to have the structure of JS-methyl-4-hydroxy
dipher;lmethane, That tuis is correct will be snown under

the experi..ental paert of tunis thesis,

Experimentsal
1. ietnod.

One hundred grums of benzyl alconol, one hundred and
twenty rems ortho-cresol, and two hundred grems of petroleum
etuer were mixed and s tirred constantiy with a rmotor.
Aluminum chloride wes sdaed in small portions until &

total of sixty ,rams ned becn edded., The reaction started

very slowly, it being necessery to werm the miXxture to
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about 25 degrees., This temperature was maintained tﬂbugn-
out tne experiment., After about en nour hydrochloric &cid
ges began to come otr, slowly at tirst end then more repidly.
If tne eluminum chloride is added too tsst the mixture
will foam & great aesl &nd probably overtlow, (This is
prevented by @aaing trom time to time, when necesssary,
more petroleum ether). Two layers tormed and a2 semi-solid,
grenular preeipitate settled out., After practically no
more nyarogen chloride ceme 0ftf tne motor was turned off,
more petroleum ether saaed if necesseary snd tne mixture
allowed to steénd overnight. It was tnen poured onto ice
to decompose it, extracted witnh etner and the cther extruct
dried over esnhydrous potassium carbonate, After distilliing
off the ether, tue residue vas frectionelly distiliea in

vacuun at a pressure of five millimeters,

[+]
l. Up t0 140w—ccncccnaaaaaa 40.0 grs.
© (-]
160<1lbbaemmmmmmmmmmmmmm 54.0 "
16562100 nammmm e <= mmmm 8.6 "
16022400 ccmmcmememmmmaa 35,1 "
Residu-~~eccmccccce e 24,1 "
€. Up to 1401 -------------- 39.0 grs.,
®
160=1bbommmmmmm o mmmmmmam 50.0 "
L4 [
156=180-m-mmcmccmcemmmn- 15.00 ©
160-2402cmmmcmmmmmmmm e 36,30 "

R6814AU6e~cc e 20,10 "
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The frection fronm 1551180.came over &8 & thin, light
yellow o0il wrich on stending & short time crystallized
out in long needles., The 1rection from 180124O°was a thick
readisn brown syrup wnich did not crystsllize. The residue
on cooling wes & very tnick dark brown tar,

Distillation in each csaze was repeated from four to
eignt times until tne rinel product (frection boiling
between 1b% & 1863 seemed sufticiently pure for recrystalle
ization. Two more batcnes were made up &and t..is time the

L
tirst trection (up to 140) was distilleu under atmospheric

pressure,
3. 188-195 (atmos. pressure)------ 50.00 grs.
[ o
P T Lo S 47,00 "
1602602 ===m=mmmmmmmmmmmmmmmmmm 66.00 " (weighod
after second distillation)
BRTC R e U [ T A S S Sy S 16,00
4, 1881195°(atmos. Pressure )=eee-- 27,70 grs.
165-160% cmmmmmmmmmmmmmmmmmmmmmm 46,00 n
® (-] .
180=250mmm=mmmmmmmmmmmmmmmmmmmm 54,50
ReSidUemme e cc e e cenccaas 14.10 n

The corresponding fraections from esch of these tour lots

were combined &nd recistillea, giving the following results.,

168-210" (atmos. Pressure)e=e-=- 89.90 grs.

. o (recovered ortno-cresol)
155-160-==-==-mmoemmmmmcmmmmmen 37.80 grs.

. . (after repeated erystellization)
160-180e=~—~-mmcmmeee o 12.00 grs.

b °
216-220

------------------------ 130.00 ®
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£20=285=unn-~ (mostly 224)----113.6 grs.
[ ] o

225-250=~=~=~ (mostly 2827)----=14.5 "

RE8iQUBe~memc e mmm e ememee 13,00 "

(Note; All except tue first fraction were distilled &t five
millimeters pressure.)

The principsl fraction from lbngeoowas recrystellized
from petroleum etner to const:nt melting point (4§149.53.
Tne irection trom 166-160°a1ter standing somewhat over a
veek glso crystellized out &nd wes recrystallized &s avove,
After tne greater part of tune fraction naa crystzllized
from petroleum ether &nd nad peen riltered ofr, quite a
little came @down, not as crystals, but &s &n oil. The
ether wes sllowed to evaporate oftf, After stending in a
cool place 1or a cou.le of wevks tie 0il crystellizea out.
The crystuls were pressed bctween I'ilter pepers to re-
move any o0il &na recrystallized as beiore,

The substance is insoluble in water, very soluvle in |
chlorotrorm, ether, alcohol, &#nd alkerli. It crystallizes
in fine long neeales rrom petroleum etuer. It boils be-
tween 155‘& 160, 5.mm. pressure and melts from 4; to 43.5:

Anaslysis (Huston)
«1010 crs, substance grve 0970 .rs. B0 &
«474 grs, CO
<1823 prs. subetence grve 0971 grs. K0 &

2
«4746 grs. CO
[
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Found 7.13% eand 7.175 Lydrogen.
" §5.015% " §5.321% cerlon,
Celculsted  7.12% hydrogen
86.80% carbon.,

So fer ae is kKnown in conaensation of tuis type, the
Chy group goes into the position pars to the hydroxyl
group; tor instence, Senkowskl prepered psra-tertiary
butyl phenol trom butyl elconol, pnenol gnd zinc chloride
(rer., 24,2974); Anschutz &nd Beckerhoft prepafed pare-
tertiery emyl phenol trom iso-emyl or tertiary emyl aslconol,
pnenol, &nd & mixture ot acetic and sulphuric acids
(Ber., £8,407); Oscar DBbmer prepared para-dioxy-
triprenyl cearbinol trom benzotricnloride &nd phenol (Ann.,
217,2£3); and pera-benzyl pnenol ray be prepared irom
benzyl chloride, phenol and sinc cnloride or from benzyl
elcohol, phkenol &nd concentrated sulphuric acid (Richter-
Smith Crgenic Chem., Vol., 2,243).

Theretfore tne structure of tnis condensation product
of benzyl elconol ¢nd ortmno-cresol veas thougnt to be
3-methyl-4-nydroxy dipnenylmetnene,

OH OH
Chgz CHy0H Cd,
-+ AlCl,
—_—) o
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2. Treperstion or tre Amine.

The tirst step in en ette:pt to prove tnis was to
replace the phenolic nydroxy group with the amino group.
(Die iiethoden aer Orgenischen Chemie, HKesonderer Teil,
Abl., 2,1218, Veyl). Twenty grems ot the substence were
mixed tooroughly in & morter with torty grems of zinc eammonis
chloride and tour grums of ammonium cnloride, The mixture
was pleced in pressure tubes, care being teken not to
fill eech tube more then one guarter tull., After heeting
in & bomb furnaece for twenty hours &t a temperature of
c¢0 degrees, the contents of tne tube (& dark oily substerncs)
were loosened with werm hydrochloric acid (one part of
concentreted hydrocrloric ecid to one of water), e&nd shekened
vigorously tor sometime, The 0il wiich came to tue top
wes &llowed to stend in contwct with the &cid over hight.
It wes then extrected with ether to remove tune unchanged
phenol, The &cid solution wss Jjust neutrelized with con-
centreteda smmonium hydroxide end the asmine precipiteted
with reegent sodium hydroxide. After stending over ﬁight
tiie emine was tiltered off &nd asllowea to dry. Ko solvent
was found from which tne emine could be recrystallized,

From twenty grams of tne originsl phenol, two grams of
the emine were obteired. The yield is slightly increased
by eveporating the ether oft trom tune etuer extrsct end

gp2in shezing the residue with more Lydrocrnloric scid.
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CH

CH Biis

CH CH

The zinc srmonia chloride useu was preparsd 88 follows;
(Treetise on Chem. Roscoe and Schlorlermer, Vol.,, 2,6E%)
Ammonis was gdded to & solution of zine chloride until the
precipitete first tormed reoissolved., The solution wves
eveporated elmost to dryness &nd riested on & send bath
to 149 degrees, during constent stirring.

Zn0124— KH4OH ) ZnC124KH3H20
4nCly4LHzHo0 S | Zn01221TH3
Two nundred grarms of zine cunloride geve a trneoreticel

yield of tvo nundred &nd eighty grems of zinc emmonia

cihiloride,

3. Treperttion of the KHydrocerton.

The next step in tre proof of tue structure of the
conde¢nsation product was reduction of tue amine to the
hydrocerbon., (Gutturmern. Leboratory i.enual of Orgesnic
Chemistry. 2C7) Five grams of tre smine were dicsolvec
in & mixture of fifteen grams of concentrietod hydrochloric

acid snd thirty c.c. of weter until tree nitrous scid wsas
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recognizea with stercr potassium iodide papcr, The diazo-
benzene chloride solution tLus prepesrea was allowed to
tlow caretully into & salution o ten grerms of caustic
soda in tunirty c.c. of water contained in & four nundred c.c.
flesk, well cooled with ice water, Further,twenty grems
stennous chloride were dissolved in tifty c.c. water &nd
treeted with & concertrsted solution of sodium hydroxide
(two perts sodium rnydroxide to tnree of weter) until the
precipiteate tirst tormed wes redissolvea in an excess of
elreli, The alkelire diszobenzene :tolution, well cooled
with ice weter, was gredueally trested with smell portions
of tne sodium stannous oxide solution, previously well
cooled, waiting arter eascn saaition until tue lively
e¥olution ot nitrogen had cessed, betore adaing rore.

NH,.HC1 HoCl N, 0Na

€z CH,, Chig

<2

CH, <~ TNalkOp~p Ci, <~ 2580H—~F CH, = FaCl + 1,0

2

N20Ha CH

5 + H —_ CH, + T, <+ Taod
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It wes immedistely warmed on tike water bath to drive
oft nitrous oxide ge&s, extracted with ether, and dried over
enhydrous cslciur cnloride, The etner was aistilled off
end tne anydrocerbon distilled, using & weighea test tube
es & receiver, ,520 greams of & hydrocarbon boiling at 274:
276.were obteineuw, giving & yield of svout thirty per cent.

This boiling point corresponds exactly witih that of Benz*ﬁl-

NHE toluol, the hydrocerbon one would expect to
s

get from tne erine, providing the assunred
CH2 structure is correct. This is in itself

sufticient proof thet the condensstion

product is 3-methyl=-4-hydroxy dipnenylmetnene (pege 13).

4, Trepsration of tne Acid,
To further substuntiste the proof of tue &c¢vove structure
an sttempt wes made to oxidize the hydrocerton to an ecid

CO0H
expecting to get benzoylbenzoic acid; M.P.

140-144 (Senff, inn., 220-237) co

Stertirg with .530 grams of Lydrocsrbton, proportionel
amounts of sulphuric &cid eand potessium dichromete were
used according to tue following metiod; ten grams of hydro-
carbon, 8ixXty grerms of gotassium dicrnromate, ninety grems
of concentreteo sulpnuric &cid &nd two nundred grems of

water were boiied under reflux condenser for itwo or tihree

deys. On cooling & hard ceke of unoxidizeble hydrocarhon,
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ketone, and caromoxide was formed, Oxidetion was evidenced
by the cnrnge in color of tune mixture trom & red to & cark
green, The mixture wess dipested on trne wester bath with
dilute sodium hydroxide, filtered ard wssned with water,
The tiltrate wes more tien neutraslizea witn nydrochloric
acid and the precipitated scid dissolved in emmoniea, de-
colorized witu snimel cnercosal and reprecipitated &nd
recrystellized from slcohol,

A few crystels were obteined in the bottom of tue beesker,
but tuey were not abundent enough to filter end obtsin the
melting point es tue filter peper ebsorbved them. Ieck of
time end more of thne hydroce&rbon prevented tune repetition

of this experiment.

6. Preperstion ot tune Fsters,
Kither of two isomeric phenols (condensstion products
of ortho-cresol and benzyl alcohol) might give benzyltoluol

on reduction to tie corresponding hyarocerbon,



I 04 1I
CH3 Ch3
OH
cd I
2 Caz

Benzyltoluol

5
¥
C

O0h
| Benzoylbenzoic acid

Lav]

0

s

Tuus far it nas been proven tnet tne bernzyl alcohol,
ortino-cresol conaensation prouuct nes tne structure of
eitner compounu one or two &sopove, I sBrnouia esterily very
resdily. II would not, daue to tne y08ition ot tne Lydroxy
group.
I, Scrotten-Beurm lLietunod (:feyer end Jucobsen II pt. I b4ob.)
OCne gram 0I tue substence to be esteririec vas dissolvea
10 reggent soalium uydroxiae aua zoQout twice tue calculittea

arount 0@ oenzoyi culoriae sadaed to 1t. AIter & very littie
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SuaKiug Tue wixlure vecdme yuaitle uol &ud on IUrtueXl sSuskloy
tus ester seépuratec out &s & 50114, Wulle Tue €XxCess venzoyd
culoriae went 1nto solution &s soalum wenzoste, Tue liguid
was pourcd oIl &nG Tue $0.10 ester pressed petween Illtver
papers, untll tue 01l Wwas entireiy gous. Tuls Luast step
Vio uLECEmorly 1L OTrAer to prevent tue €STET GOIllLg AOWL
48 ui 01l ou recrystaillzation, AITEr tu€e Oll was entirely
rerovea Irom Tue ester 1T Wuas recrystaiilzed Irom ailute
&1C0LOL 10 coustaut melving poiut; Ll4.0-110 deprees, Tue
yielia is excellent, belng aimost tueoreticud,.

Tue reactliou ltke€s pl&Ce accordiug to tue Ioliovilug:

OH .0C D
CH, CH_
o (]
. HC1

+ +
CH

b4 : 2

Tue ester 1s solubie in dilute &iconul, €Tuer, cuiorororm,

CH

SilpuTLy SOLUDLE 1o petrouleum eTuer, &ud liusoluole 1n
4lh&l1l BuQ WaleX,

A Bimilar ester W&o rede wita toluol sulpuoue cuioriae
aCCorQdng 10 tue wuove retuod. In tuls cuse tue resactaou
Taxkes plECE lauCu LIOYe silowly, 1t Dellly necesssry to uest
od tue weler ovalu IO0T &00UT Tulee yusl'lels 0l du Lour,

Eveu tuen 1t 18 1..p0551016 TO CrysT&ililze lue glemnler pert
OI tue ebfer. Most 01 1t remmlrs &s &u 01ll, Tue DOllluyg

EOlUT OI WulCu 1t Was 1mpOsslble TO ODTmnla Que 10 tue
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bMicll #i0UNTs OI €xler &valimonie, Tue IeW CIysisls Ovutzlnea

QiG uOT Mmell LEelOW SDU Qegrees,

Q8 0.08 (> cu,
S o
c105 cH
A+ D )

CH,
{::j

Tue €ster 1o vuly Sllgully S0OLUDLE lu CulOrolorym auQ €Luer,

N

ds “ULULLE 1la wesleX, &uQ lusOluvle ia slKkall,
II. Reverain wetnoa (Ber., 9o,.1449)

Tue sb1te €sle€Is Were prepuleéd Ly L€ Reverdiu metuoa,
Cue grum of Tue osuLsl&uCe TO DE Enlersillied Was Gissolved
lua & sSasll anouat 0 pyriaiase, ALApoul twice tue calculsnted
g:@mounl 0 DenzZoyl Culorice wuas saaed sna tue mixture
SuskKeén V1gorousiy 10 soretame., 04 ¢00ilug 1V Wes poured
10T0 WaleX Vo€l TLE €51er 86puaruleq oul &5 & 50L1Q &aud tue
pyrialue alissoolved 14 tue wWaler, Tue ester was l1ltelsa
OII, WedbLeQ 1lu & VEry ouull amouut OI COold uiCOuUL &l
pressca vetveen I14iT€1 pepers uutll Tue 01l Wweso &Ll out,
It wes tneu recrysiaillzed Ison Gliute wlCouol 1O coustent
meditlilg polul; 114.0-11D aegrees,

A slmlisar esTEYl Wes L&de Wltu tuluol sulpunoue culeride,
11 veluy nLeCessrry TU wueel on tne valel puti. &s beIlIore,
As 14 tue Scuotten-Baum metauod Tue €STEY culle aowld to 8u

01l zua Q1@ 00T Crysteisize, KO DOLLlNg poILT Was oblniued,






-, b em \

Sumnul y .

1. Tuenols may ve veuzZylsted 1n tue prescuceé 0l wiumiuum
CuLlUT1G€ T1lu §UUQ IEsULTS,

<. Tue comgeusulion product 0l Oriuo=-cresol auld venzyl
&lCouUL Vad 1S0luleQ &ua aescrived,

Y. By repiscement o1 lne puenollcC ujaroxy group witu
tu€ ®01L0 prOUp &ud Couseyueutl reauctiou of tue wwmiue L0 tue
LyarouCurvou Ta€ Cuultusallon proauct was suovwa 10 uave tue
structure of v-metuyl-4-LydroXy Alpuenylmetuuue. Aualybib
suustleutliaied tuls IVrmulu,.

4, Fuase vof esteriricuation Coulirrs Tue above siLruciure,
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Biviivglapuy.
i. Gouerzl ReIereuces,
le. AQOr uwa Riliet. Ber., ilec,couvu (Llo'ry)
e Viucaut & Ruux. Buir., (z2) 4u,i00 (1o00)
b. 0, Fiscuer, Aun., &uo,140 (Loou)
4, KLuotiusxy & Patzewitcu. Ber., 4<,0av4 (isuy)
Ve bOlluritz & lMerz, Zscur. Cuem., (lo¥i), 70
ber., v,441 (Lo'i)
Ber., 6,446,000 (1073)
6e Osvuar DBuuer., Auun., <l7,zc9d
7. Ricuter Swltwe. Orguuic Cuem, Voil. II, p.o4o.
&e Geunerui,; Actiou o1 Arometic Aicovuuls oa Aromsiic Compouuls
4. E. & A, Fiscuer, Ber.,, 11,197 (io'o)
. Hemitieu, Ber., 1o,co0uU
O Be & A. Fiscuer. Ann., 1v4,gid
4, Hemiliuu. bBer., iv,s0oi (looco)
ve Elus., Jr. Pr. Cuem., (g) Y0,4706,404,400, (;oc?)
Oe Sw0ll, Horuvermeu, & Ifauleia, Ber., 4v,iov4 (iv0i|
(e SCuXowm, Ber., e6,1i1vo (Logb)
o. Rudzie via uoWosi. Bor., &7,3z97 (l1ov4)
9. Veriey Bull., (&) iv,314 {i07)
iU, Keyex., Jr. Prunt. Cuem. (z) oz,p00 (iLvil)
ile Dieuesuwsun, Compt. Rewa., i41,804 (1ivio)
S¢ Alumisuw Culoridae wos Deuyusciiuy Apcut 1n Orgsnic Cuowistiy

4o worz & Weitu., per., Loy (ivodl)
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Ze O1OLL & User. Anu., ov4,ive (1vic)

O Vaboe Buie, du,d1c0

49, Grueue., Cutw. Ztg., 20,av0 (iLvUs)
Bor., o4,ilic (130.)

0. Juuvert., Cowpt. Reuwa., 1oe,41 (iwua)

6¢ Fraunivrielr & Kritouevery Jr. Am. Cuew. S0G., 00,1011

(ivi4)
Jro Am, Cucw, S0o¢., 87,900
(1910)
e Frouniovrter & Konatuur Jr. Am., Cuew. SOC. 90,10cy
(lyi4a)

4, SUlpkuXiv Aciu eo a Douyuiatiug Ageutb
i. LKyer & Wuroiss. Ber., &,904 (icho)
2. Becher. Ber., ii,euvi (loow)
0. Noeitiig. Ber., ca,3icl,5100 (lcdi)
4, Gattermau & Koppsrt., Ber., 0,01l (Lowd)

Ve Biotrzycvnai & Fizteau. ber., wo,vowy (ivi)

6. Fritocu. bei., zv,couv (icua)

-
®

BiotizZyuns & Biwviis. Ber., oi1,201e (iovo)
Oe NuObpuOsvus Tentuaiue ao Deuyasatliug Ageul

1. Micauusel & Josapretis, Ber., cu,10id (icve)
Oe Zins Culorius ao Deéanyuieiiug Ageal
i. Fiscuer & Ruser, Ber., 10,01e (lova)

Anab., &UG,1i0,i0d (1ocl)

co Llsvwauiu. Ber., iv,ive (look)

Se Kippeuuvesry Ber., ov,vvd (lova)
7¢ Diiute ur Cuuceutriatea Hydiovcwioris Acia

i. Susie Buli., (3) iv,01% (i097); Do Re P. &ivos
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Lo NOBitiuge BEr., e4,cui (lovdi)

Ber., &4,080 (luvi)

Ce SUdpuuliv & Acetic Acias (mmaxeu)

d. Putezwno & Filetti Guzz,, ov,dur (icic)

&e NOuleu & kKiopior. Ber., dz,z14a7,cl4v (icyy)
ve Avwvaute Alcgowui,

l. Moumleu & Kiopiex Ber., oc,esil, zivo (lcyd)
lU. Stanaiv Cuioviiae

ie Bistrzycai. Ber., 07,003 (13us)
ii. Acotav ACiu,

i. Kuotineai & Putzewitea Ber., 4<,01la (19Uw)
iz, Bemzylation of Paeunols.

1. Puterno Gazs., £,& (is7&); 3,1lel (i673)

&e Meyexr & Wurster Bor;. 6,964, (1675)

O¢ Patcruo & Fitetti Gezz.,, v,d501 (1070)

4, Puleruo & Nazzara GuzZz.,, oVd

ve Lleuwanu Bei., l4,lo44 (lood)

6o Bounel Bei., 10,%051(ic0l)

7 Lisvwauu Ber., 15,102 (1oo0c)

o. Veaturi €azz,.,, 5.1 9L, 4iv
19 Alnyl Pueuoio.

4. Auer, Ber.,, 17,866y (1ovu4)
@+ Dounneotedt Bexr., Lo,ivuy (1o90)
Oe SeuKOwonl Bol., L4,evia (1uva)

4, Bauer Ber., &v,1014 (1ove)
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Auscuutz & Becaeruuii Ber., &o,4ui (Lovd)
Herzig & Vewzedi idoutlou. 91,701 (Aus. L Yiac)
Ciemmenoen ber,, 41,00 (Loia)

Jouuovu & Houge Jeo am, Culm, S0C, 00,auis

JOounwua & Kouwau Jr, Am, Cuem, So0c¢. 3b6,iniy

ie. FXxpeiliucuias

Weyi, "Die meluvdou uss Orgaudevucu Cucuae™ Pt.o,icio

Rowuvue & SCuaviisuwiaer "Traetiou va Custuieliy”
Voie, &,buc.

Gatlticiwau "Lavoiaivry .bduuas 0L Orgaus¢ Cuumaolsy"
P. PALY IR

SBuile Allle, &&vywol

Me.‘le‘ & J&UOLDULA VO-L. h,‘)to hey VLU

Rovesusu & Crupicuxa Ber,, 80,1440
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