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Abetrect of Thesie
THE O 0ENSATILN OF SU 3 Baus B ONTYL ALCCHLLS WITH FilTiOLs

by

wJ DU YUKRG

Pars-bromo benzyl zlcohol was prepsred dy the reaction of
forrsldehyde with p-brcme phenyl megnesium bromide and subdsequent hydrolysis.
Crtho=-broio tenzyl aleohol wsus prepared by the electrolytic reduction eof
o=bromo benzoic ecid,

The pera end ortho bromo benzyl elcohols were condenced with
shenol in presence of elurinam crnloride to give b;hydroxy-h bromo diphenyl
metrene and bahylroxy-2 dbrome diphenyl retrane reenectively. The structure
of these twoe compounds were confirmed dy the direct bBrosination into
Lonyirovy=3,5,b=trikrorc diprenyl metrene and U=hydroxy-3,5,2-tribrome
diphenyl methare wrich were ilontice) with the products obtained by the
ccndenestion of para ani ortho bromo benryl s2lcohole with 2,6-dibroso phenmel.

The cerleusciions tsok rlesce pera tc the phernolic hydroxyl groups
with the formetion of benzylated pherols in 27-53°/g yields. Yo O=apliyla=
tion was observed,

The benzoyl end tle benzene sulfonyl esters of the above phenols

were also prepared,
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Thls theslis 18 a roport on the cordemsation o ortio ani para
browo banzyl sleohols with phanols ani £6-d41hromo phonolg,

Congldaranle work has bheon carrie! out in tils laboratary Ly
‘ungton and coworkers on tho candensation hy elumimuna cllorides Tone
s;1 alcohiol, o{ allyl suhstituted bong, Y aleoholsand hale ring sube
stitutel benzyl halides lave bam condensed with phienoclse As an
allition to this worl, it was corsid:rod dssirable to conicnse eare
tain bromo ring suhstituted banz-1 slecchols with nhonols,

A conparison was to be made hotwoon tha ylolds and nrolucts obe
tained b use of bdrowo bmsz 1l alcohols and those reported by other

workers uaing the corrasponding ring suhetitutel banz;l halidss,

ole
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The earlisst work on donsylotlion o2 phanol wes provebly b

"o Paterno (1) in 1772 who pre-ered henz:l nphanol hy hoating gently
a nixturs of bans 1l chloride and vhaonol in tie rrasence of sine dust,
The beagyl phenol obtaine! had a Lollins noint of 172%109%, at 4eb
w1 and crystallised ocut in vhits niedles molting at £4%7, “enayl
anisols was propared b tha 2ama nethod suhstitutingz anisols for
phancl, The banzyl anisols thum prexerel whon traatod with hydroe
lodic acid, pave methyl fodids end & bangyl phonol $lentical wish the

banzyl phanol by dliract condensation,

<ty Q (g @ p —— \/_:) Cly Don * CigTe

In 1874, Maserno and [1lotl (2) promared the dorivetivas of bine
g;1 phonol with acetyl chloride, hManzoyl chiloride anl bYrowna, 7y
adiing oxcoes bromine to & soluticn of bensyl phorol in carbon dlsule
fido, tha; obialined a comound mltins et 175% ¢ which %hoy assumei wae
e dihronides Lador workers (7) Lowaver quosticmeld this comnounl,

Ia 1175, Matorno and 'ileti (3) provared dens;l -hanol by condans=
ingz bonz 1l alcotiol and phenol with a mixture of sulfuric end ecatie
acids, They obdtalnol & mixture of crystals and olls, Tater, fennie
(4) showed thet the =rinciml crystalline comamind in the mixture
melted at P4% , and was mra bHensyl phanol, The oll wan shown to be
ortho hens ;1 rhanol,

rarkins an' odrlingon (5) in 1700, ohtalnel bengyl phonrl ace=

tats b tha action of beng,sl ehloride on phonyl ecotate, Tanonification

Lo



of tha beng,;l phanyl acotate yioelded banzyl phanol,

n
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Toibann (€) in 1002 use! ginc chloride as & condensine arent in
the cordomgsation of done 1l alcoliol with phanol,

1= 1904, “incke ani ‘mltar (7) osramred ¢ hydrovy diphanyl
nothana <C::> Ol ‘<::> € ) hy condencing he~z;l eliloride and
phonol with gino diats Thls crmnound mms then Brominnted hy the
crednal eldtiion of tha calculatad anount of bromine to its cliloroforn
sclutione The’ ohininud a dibrovina*al product, $5-d1brono-4-tydroxy
Motioyl mattane ( { Cp C_‘_\, m ) which molted et 7%, 1%
=y bhe notad hare 4las Tincho's dibro'wo comound did not hLave the same
molting soint as Tutorno's (Z).

"incks anl ialtsr also obtainel a tribromo comround by edling an
exce=s of Yromnire to 4 hydroxy diphenyl methane, Thay assumnd th:t it
was 3T4'-tridrone.4.-hydroxy diphanl mothane (“r D g Qrf‘:ﬂ )
wiich meltod at BEOC-. *

In 101G, Tuston and “riatsman (7) condoneed benzene and berzyl
elcolol in the presence of alumimum ochloride, T chief proluct was
diphavyl wothane,

Ia 1218, Tuston and Friedeman (9) studiad the conlensation of hene
geny with the X mubstituted boreyl alcohols (rhenyl mathyl carbinel,

el ethyl cerbinol and distienyl carbinol) in nrosence of aluminum

c'.lorile
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They corcludel that the nresence of an o( mathyl or ethy1l proun
rave lowor yiolls whils the mrosence of an &(rhanyl group pave botter
ylells,

Iuston (12), 1n 1229, conlonsel bonz, 1 elccohol with »harol and
obtainol & good yield of pebrono henz;l phenole

In 1023, Claison (11) puhlished work on the allylation o phanol,

e found that whon thae salium derivatire of a monchydric nhoenol wae
hoatod with er allyl halids in e "nonitssociatinc™ modiun, such as
toluone, the pradominating roaction wos Cealikylation in a positicn
artlio to the hydrozy grouvs lowevar, wien a "dissociating® mellun,
sich as mothyl alcoticl wns used, the rrelomisating reaction was (e

allylation with the formetion of an ethar,

ORe T e R
O (71yT ' “
¢ QA ——— (\f (O=-alkylstion)
? A%
¢ a OH
toluone (")lzR
O ¢ rlr'"asz > (f=alkyvlationr)

Tha ethor and the phenol could Ho esrarnted hy traeting with alcoe
holic potessium hyiroxidee The alcoholie potasaium hyiroxidae formnd
t'a potassium phonoletae of the phenol whilch was soluhle, Ths mixture
wie thon extractel with patrolsum etinr %o romove ths other product,
Petroleum athior wes battor then athyl ethsr since tie lattar also ox=

tracted a portion of the phanclic prolucts, Tha mtrolsum ather



diesolvod the sthuwr proluct anl 1ot £y phencllic product in aquoous
solution, The aguoous la; w wus thon ecilifiol with hy-irochloric ectl
to libarato ths Shenol from the phonclote end than o trecko! with
otl.y1 ethers T.o0 othor la or wns sonarstol, evcoma ether evanorstod
axzd ti.o ohonol 4solated,

Tha Zlaisen mothod earvel as & nrocess for the oreparation of
ortho Hoane 1l phangls,

In 1724, mugton {12) conivnsal 1 mole of benz;l alcohol with 1,1
=mole of phenol in mtrolen atlior vsing 0,5 =mole ef aluninia ctiloride
83 a condowing arzant and & tmoaratura below 3007, “ebonz;l phenol
was o:talnold, Ths byl and ethyl atlars of tha nebang;y1l phonnl wara
also nronarad in rood yioalis by eondenring henzyl slcohiol with anisole
and ohanntols,

cagton and Saxar (13) $1 132, studiad the action of a1l yl alcoe
ol in Yonzens §7 the nrossance 62 aluninum ctiloride,

In 1727, Miston, lewls end Srotorut (14) condsnsel mathyl shamyl
carhinol, e*hy1 phon:l enrhinal and banzhiydrol with shanol fn » mence

cf rY 1minan ciiloride.

R

] A17Y | |
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A rolativel; lorze yi21d obtained in the cordensation using banzhye
drel confirwi the “ect alrml; obsa:vald (13) that unsaiuraticn on the
carhon etom, alfacent to the slcohiolic group incracsed ths roactivity

of ths Lydrorl tovard the doylrating o “ect of alumimum ¢'\loride,



In 1229 (18) “axii91d studiad the e oct of varying proportions
o vhenol, honzyl alechol end aluimua ci.loride on tho yleld and on
tio reletivo proportion of ortho and mra benz,l alechol obhelnals
@ found that t'ree ool ¢f phenol, one mole of borzyl alechol enl
il moly of alunioum chlorile gave tha highast yisld,

MAarcy (12) 12 1220, wamered tha bronowinrivetivos o hanz;l
phanole e conlemsed nhenol end £0-dlLrove shonel with peara brono
bmz;1l chloride and ohtainet 4 nrdroxy 4' brome diphen;yl msthans and
4-hyliraxy SE4'™-tribroso dinhanyl metlsne rospectivelre The lattor
could alao be promaral by tha diract brosination of ¢ Ly liroxy 4' bremo
dipton;1 mothanes Tha D30yl estirs of both eorounls we'e alao "rre

ml‘ed.
n
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Ir
Yayerwesthor (17) {n 1771 proparsd the ortho bromo banzyl pharols,

e condersel dhsnol and Elc-dibrcno phonel with ortho browo beneyl



¢ 'lorlle snd ol*alqel d-hlray -2 -Yromo diphenyl matlang and 4-Yy iroxy-
CLot-trilrono Ayl mellena rancectivialye Tha lattar coulld elso b
citalnel b the Q5rect hroat-nticon of e foriare  The banzoyl ertor

€l & hy'rogy 2Y treag Aol modheng wes nrorerad Bt ro banzoyl

ertar ccill ¥y ~romrol fror 44y XPQ‘.T;’-L’;}": ‘-trihre~o 1i~han 1 methane,

i o
r‘z.z re -rh g
T (> ¢2Cacs™
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Y6 beasoyl ostoar

In 1772, Ylerann, ‘atos end “htornov (1) studied the antl actora
1€l eclica of difarant halorna substituteld benssl phanclse A mu~or
of meno anl fhuloron derivetivaes cf tha 2 anl 4 bylrory dinshon,l mete
harnse end thalr ellyl homolers hed hoe syntiasizel avi‘:."nor‘ hy direct
bharz lation of helozsn -hawls or b helosaneticn o bHang, latel sharnols,
Thy benzyl proan was directsl to oithior the ortlo or rern nosition by
usi~n tha Tlatsan mrthed or b, zinc chloride as a co~dymeating a-ent,

in 1733, Tuston, Teslyr, lavorwmbior, tircy, Yarfiasll, "allard

and tawisg (17) millighal an ariicle on brow derivetivos of hene 'l



nhanoloe Thaeusl was cordansel wiih 2-browo Yanes1l ehlorida, $-hrowo
Yareyl ehlorila and d-bramo henzrl et lorilo by tha Mlalsan and by the
aluninim ehlorile mathol,

e & winy of dntarmining tha stractars o the eorvounla nrynered
{7 thaisa raactions, condensntlons of aach of thres brono giatituted
bong, 1 c-loriies ware mie wizh 24-divromo shaiol by ths Clala~n mythod
and with £3-dibranonhionol b tha aluvima chlorile mathol, The trie
hro=o hansyl phenols obtalnel b Lhema condonzatiow wore elso prenared
by the cold hromtnatian o tha cormrannoniing monohre-n Hanzyl rhimol
in c'doraferm, In no csse wig it vonglhle %o irirodied dbromias Into
t:0 Banznl miclms, the rom an grtared only 4ha uncceunisd ortho or

mra rosition o° the nhenclic ring,

wlle
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l¢ 9= romo barz 1l alec'inl

a=hromo hatz:l aleotinl wna wanarel thronsh the follodne roe

nctions,
b o ~p
’ “r, — f\f + HBr

: v

i

r IR

Q- % — O

T Ty
e - .2,@,6.\ "

0 + Hemo — O

re o

roan . M g0
2 7 - 24—) 2 ¢Pknra¢‘s‘

o

N

cn‘a"her (o 5 "
e

A vy e .
(a) Tresaretion o A3hponcty reama
AR LA IR

Sorm bualral and stirty rracs of Yromo bonzens end 2 e 0 iren

f11ins wiro nlacel in a threa nock tiraso litor round botuiem {lask



Pistal with e ro’lux eccnlonaar and a draning fanrul,  “Izht Lanlred
Gind tworty erema of hromine were Shan e llad to tha paction B monng
of thn Jroonfus funel Ir LYy fellavin:- feetliong Tom oce of hromna
wara 01101 &nd tha flesk Lol on A etars tath for m fow rimitos 4a
ordor Lo sntert o rraclion, e scon am thy reaction Lel sglerted,
brom e wes 6llsl preliddly ovsr & four hoir rcoarlely, The ronetion wa
axektiirqde erd cooling: wms ngceenrre, A ol ! Lounl wmned aroind
tho nock off £ s lee™ Lalne?! conkre? Lhe resction ar 1% factlltetnl
corlyantton without retarialls deacraaslnr tho rructlion rato,

Aftar all tha brodna ted Heon adde?, the Plerck wee roateld for
1IT-20 mihag en R aboery Babl, $0 camilats Lhin roaction, '"mon cooline,
t'ie rawction nrolict samaretnl es 8 80118 roase T msa wan washe!
first with 07 sollum Higul®tts nolution to dlamtro; ev ercess hrowina,

thaw with 077 "a,0 2 and then with wmtsre Tho 1llquild wes ramovad from

P
tie 80lld maps b decentailicn, ™5 g0lid s wossad on & nporous
nlat sy to ranove l"\#’ eliering wmtar and unractal bromahaagnne,

The ¢muda rroduct was thim distillede I% distilled wit:out deconm
roaition st £12%, a% 70D e he d18Li1llad nroluct was racryatallized

from alcoholy “ene FC%7e Tha violl wms 770 e (T 0f $he tharie

cal amnt Y,

(») T"rararntion 0f nehromn ~hansl marmantium hrontdae

e o s e — e w——— na o -

Tn a thras litar threoe nact rouni hot'on flask fitted with 5 cc
droming funnel, mechenical stirrer and raflux conimser wors nlaced
Ied e 07 mrmaniun (1¢b melin) 1n £5) co aivdrous othor (the athye

droum othnr fron tha stock room wae drisd over gollum halore usel,

®lw



The ranction wns oretact sl from molstuee aad carhon ionide by & Qe
ins *uha &t tha ton o eondonzar fillal with sola 1o and el
carine sealal etirram, A fou cryntals of 1ollng wira than ailal as

a calnl at,

A ntrturs of 354 g (1.5 mola) ofptihronchanzons dn £90 co anhy e
drois ot iar { of o-onich vy irous ethar to dlseolve $ha dibromohanzone)
wire ¢'v1 nlacel iIn the drooping fun-ol, Thirt, %o 4%/ co wre added
with et ntirrioee  "ha Innd s warwmd wlth hob smiar until ths {odéne
color diaanry! wileh wig an {nltention that tha rwmction hel startel,

oy ramindar 07 Lhe hnlils golutton was thort adlicd slowly with
gtir-ine gt a8 raty Ahat wma Met Taet enoirh to melnteia & £31%19 roe
fuye “man extersal cooling with wabyr wie gmnloyad bud tha reaction
mixtire wes kant wara ¢o Tacilitets ého rasction,

ATtar all tha talido hal baen edded, stirring was conttmusl for
fiftam nimitog or vntil tha ctlar no lon-ar rafluxasd, The rasulting
rotict for thy mont mart wee A hoaosonoous goltsion but 4hora ronine

8l traces o unrsretal wasnaciumg,

(¢) “h: ~Pararation 0’ nehrano hansl alechol

Tho dro~ninz funnol was now renlaced b & wids glage tube ahout
13 »n irtorvel dianater wilch Piocliod almost to but not holow the sure
fece of the llauide "he tule cimrected directly with a &7 ¢ round
hottom flask containing O rme of paraformaldetyds witch had boon pree
viousl; driad for two days in a vacun deecclcator ovor nhos=horus pentae
oxidse This dryins 1s important elnce comercial pareformaldshyde cone

talned T weiar,

e'le



The atirr:r wag startod e2d tio flask contelning ths paralorwmlde-

hyie ses hantsld in en cil Yath or by A rentle to 177 """0". e forw

mallutylo formed was carriel ovoer frto the Trismrd res-ent » o elow
current of dry nitreswe Tho Inrt elmosphiers of ritregan wma found
to partially $12u3ib3% ho polymarizetion of for-aldab;da,

The reacticn wes carries to comnlation as shown by 8 norstive roe
ecticn to ickler's Letonre 7o n8if cec ramnle o tha reecticn mirtura,
o.3 awl” cc ¢f 17 Yichlai's koteo v In &y bezoie wts allel, “o til
mixturng 1 cc ¢ watse wees allod slowly end then sevoral drors of Gof 7
volubion o loline in glaciel acotic actlde A cwwracterigfiic prusnish
Llue cclor i & roelilva 2058 Jor Lha ~razomce of Uripnerd roa,iint,

FE%ar tho rawction waa conlete, tha ronc’lon nizlure wws pourel
into & 3 ¢ heakopr contalninr: 530 pe ©f crus':el 1ces “hi9n hydrol, mis
wag connloto, &8 ghiown b, lack of furthar reacticn, 130 gne of sullurie
acid {357 ec of 327 T 4) wis allad to dissolve tha manariun Yy iroxe
§l9¢ An mxcess of sillurie acid wus ugually rejiirad in oriar %o
hy lrolse the formal formsl i7 an avceus of formnldastiyle vma usad,

" 3 soluti on wew than erirectad with ethar, tho ethar layssr semme
ratod and th» aquacig lasor wus evtractoed savirel ti-vs with athar,
The other extracts and tha eShar layx wers codingd and tho ethar ws
raovral b distillation,

Tha crule rrodict wag o1 lectoed to vacum Jlgtillation at 15 m,

“ha ragults of ona fractionation wire ar follow

un to 10‘30". B rme

132° « 119%. 17 e



119 « 1597, B2 e
132° « 12997, 27 e
145° = 24370, 20 e
1007 « 163%0, 22 (e
1427 « 17200, 13

T:2 lower bolling fructicng wore Hromoronesnse and velidromshongsnae

£y e
” .
N . . &
t.a hirter fractions mizht Ha =x,;1-1ane rlreol , Tuo frece
SR

t15n Holllne “atwamm 142=142°7, b 17 mmy was coraldared £9 Be $5) me
bron heerael aleotioly This frection eoratallizsl o atanliaz eql wee
racr-84s11%201 fron othyl alcolicl ploldine 72 rvy 0" @ murs »~rolirt
ralstne at 77=77%  Tha fractioww hollins betwsin 137149, anl 112
14?0.". ot 13 my alan crmrgtallized and wars cohined and racmetallized
twicy from electiol to give I7 rme of mehro~o bima 'l alcoiol raltineg at
7579y Total viall of nehromo hmz ) aleshiol way 13D pry, 0 477
baned on dibhrowmhanzena,

trnother two trials were carrie! aut with 477 ant 47° ylold ro-

aroctivalr, .

2¢ p=hromo vmoz 1l chlorlde

- vy v .- A e von
r < >(‘,2_ RS | > ,r< >.21¢,.2,

Twonty rrasw of pebromo bHunz;l aleolol wore mliowsd to react with
102 ce of concantrated hylirceiloric acld first Yy slakine resctants

toruthor for cne hour anl then rolluxing them on a stean bath for

Y K1Y



aothaer ongy hour, “ince tha ' groun is actiratel by the Hhangng
niclaus enl this gunelititad "r, Pwly raaction with hydrcchlorte
acil wna evnoctads The rroluch was thoa coolad, wmuagtal with coll
£ 7 T’y politicn and thon with wobar, The crule crelalline
~wolict wea recrystallized frovalentol to y1511 29 pme 0 meiromo
honz 1 ciloride Mene 410('. Tha yia11 wne 17 haral on n=bromo harne
271 alcoiuol,

The crude rohict wa murtfioel by 4ist!llation, 18%illation

. )
et a"mos horie presours at 30

e coungd alizht doconnonition,
n order to tost for c.loriin, a sa1:le was re’luxel with alcoe
Lollie potarrium hyiroxilo for a few minutase 7hy Pasultir sclution

Ptor aclidifyine with Qiluts nitrioc acid rave a nuaitive tost for

c:lorile with silvor nitrats,

36 “="romo "angl aleorcl

4H r

Q(,; o R Q‘N.ZT-TI v R‘O

ola~trolytiec rotuction

The o=hromo bYeng;l alcoiol wra ‘wanared by ths electrol_ tic
ralaction o’ o=bro~mo hHoinzole aclid, ~ha evmratus usael was nearly the
stma ag that rivon by Tolomn and Johirson (27) with $he a-ce~iion that
ono calluyls used irnstaad o' four cells con—octad 4n g9 ies, a 15 volts
Te (o carront ghe uaal iratand o 112 volts, anl 23) cﬂ?‘ cattols suir’acs
arsn ho nsel irstas! o” 1M c:f‘*’.

TirL =79 rrag of o0=Hromo hergoln lcii.l rro~ared from a~t'rae
riliec acld thronh diasctization end lanlnmrar recctin (21) anl purie

fi13! by diszolvi=y in alkell and raroct»itatel in actld ware Alsrolved

«lde



in 222 er o £27 alcoliole “Twent:regearin cc 0 conc-y;.":m*:?:! m:lluric
acil vars thon adlele The solition wrs rlacel in a 1022 ce bLasvor
an! sorval as the catede lig:itle (mna hunirsl and twpnty cc of 277
‘e a wire thm plucal §2 & porous cup oni uscl as the encle 1liquid,
L8 the Torous oud My cottaly gome roz salte which 4 ibit raluctlion,
it wng thorou;shly clannel by forciag first a diluts soluticon of sole
tun hylroxils and thon 2iluts eulluric acid throu-t tho walls to re-
mova any matallie {—~ouritloas,

The stirror wne startad, the curroant turmel oa ani tio resige
tance so alluztal that tho emetsr records! 13«12 amne The temnorae
ture wos keot at ahout 37°7, by surrounding tha beakor with e coli

Wtu h bﬂth.

"
Tha thecretical emnare hours requirel were 4 x I x 2T ¢
TR
N e

15,8 anne hra,

As the cirrant ef"iciency was wary low, S=4 timan tha a1 lira
wen usudlly requirade Aftar the detarmined amount o° current had hyim
ragrel, tha curront wes s onrol and tha cottodlo 11112 wns usel for
t") 1sclaticn o o=hromo tenz;l eleo'ol,

"he 8lcotol wng firast em~oratet o°f at low tammomabure, Tis solie
tion was thon nmutraliged with amoniam hyiroridee Aftor nmutraliszation,
t9 sclution uauelly aomretold 1750 tuo la arse Tha untor la,or wes
en aelcoiolic solution of o="romo ha-zyl eleckol and 9 low» layor an
eGicoig lavar costal~ing ew-ontua sullats end any unreacteld o=hre-o

hangole el d ax 148 e~ontum salt.

w]lle



The two layors wore then gomretel and the aleohiclic layer wne
evanoratel at low taarirsture to & s7All volune and pracipiteted with
ice wmtar, The oc=hroiw Lontyl alcohol sseratai as a sclid mags and
wnz filtared o’fe The ﬂ,ltrr':"f« vog saturatel with amoniua sulfate
and exiractedl sevaral timea }vit}x et'ire The aother wma erarcretol ani
tho rogidie codhined with t‘:l;o mein wrocisitates Tho crude proluct
was nurified by ’l‘,n'spfmdlnglin w.targ noutrulizing with an-cnlum byiroxe
1da and 211t uriny off t?ml,w;preclp’.tnta. The nrecinitats wae woshied
with wntor ad rccryntul,‘iised fron alcotiol men, ne.q-ns°r. (13tarnturs
£9%CeYe The ylold -u.v.,"u ra oor 4)° baecl on o=Lromo benzoic actid,

Tha agquaoous layer }’ms tron aoidified with s:uil%uric aclde Nuring
acildi?ication, the u.wrimctad o=hrono henzolc acld waa nrocinitated,

The nracipliate wae n}fltored of”y wesied with watar ocnd thon recrystale
1isud froa hot mtor/h.n. 14:%, The recovsred oshromo hansoic acid
coild Lo usel arein for reduction,

Another two trials were carrisl out with yislis of 157 and 307

respectivel s,

4e 2C-Athromo ~h2n0l

op

TLe E‘IG.d’;‘r.vromo rhonol uasol in tils experi-ent wua vroverel sccords
inz to tha mothod of luston and Tealzs (22} A Pelistillal an? rocrise
tallisod proluct bolling et 13 3°C. gt 15 =g and malting at 5601’. ws

used in the followine e parinenta,



I1 ronlaneaklion

11 oondanastions wire cearriecl ont bty a staniard procetirs
davaloned in tils larorutory for alumiminm chloride ccndonmaticn,
e romo banzl eleotol avl nhancl wire gusoenled 1a tabroleum
othar kent below 33°C, ant flol, divided aluninm chlorids wne

edlod in nertions,

1e Cont-rgedtlon o nahrom 53mzel aleotol with ~hanel

K171,

v T3 0 e D rte———nr Oy D i e 1,0

[

"wantefour groma of pehromo banzyl aleotiol eand §2 g of nhanol
ware susnomied in 17) cec rmiirolaun ethar in & E2° ce thros neck flas’
fittod with a machanical stirror, & reaflux condsnasr and a tharmomae
tare “Ton rra=s of sluminim chlorids wire aiied in ewmll nortions at
sici & rute that the tevnsyrature wes maiqtalinel batwein 23-32%",

Af%ar all the alunimin chlorile hald ba3n allol, stirrins wma cone
timiel for anotlier hour anl thae1 the rraction nixture wos allowsl to
sand ovir nisht, The roaction moss was deconnossd with ice g81d h, droe
c:loric aclle The orrmnic lasar was sonparatel ani the agioous layer
axtractol thrae t1 ws with etiiory The or-anic la er and tio ethor exe
tracts wore cohired end tho etheor reamoved Ly distilletion, The rasie
die obtalnol was sudlecte) to vecun distillstion {3 =),

‘ractions collectel wure as follow s

up to 02°¢, 17 re

03° « 170%, 2 e

«l7e



177° -« 172°7, 21,5 o,
172%, un 3 ey,
m e Cirst fracticn was unromctol thanole Tha 170-173%, fraction
wia LLo exwctal ~wolict w.lch 821117151 on ¢rolinme  acrsotallizne

tilon from petroYwim ottar g 6 trofued meltin~ et L4, .-'C.:Oco r

- -

y121l 07 1% pry corraz=onling S0 I7 7 o' thonratical was chieinel,

flece b ~,70en= noint o Lie roluct 214 net chort with £hat recorte
et b, ey (1) two nore contongations ware carrisl out to yield

. 1.0 . ..
Prolicls meng FL Ty dn ylalle of L1 end 470 pagmoctivaly,

o mrolict wag eraln gil docted to rovmatel wvacut distillaticn
“oar relistilintion and two rocerstallization from mirclean ethor

racs a nrobick gtill mel*in- at s o

[ ]
lg thara =i~k hovro bron gome o=allyleotion ¢or-gthor with («llve

letion to yiol1 a mixture of phancls and et‘ors
]

Ty e (D :

tha =roluct froa Lha aludair chilorileo eonlanzetion wme tratal vith
an x:cos3 of “lalaan alocholle potnas soladlinn (3:9 e U alissnlved
in 22Y cce 20 mAor a1l mla un Lo ana Yt Wt ikl sleohol) and
t.m oexy el ¥ith nirolarn ~thr, Thy motassiam 3114 ¢f ~hamol
{2 15014510 dn matrolera atlir wWiilo Lie athar 18 s97ihle, The notrgla-
a1 et wom gaonrntel and gracerotasd hud eantaing ! no sthesr nroluct,
™tg lnllcatel thiat no c-allylntticn hal cceurral

S0 lowoe ~hoamelle laar war hon trpwtal with Yes a»d reutrrizaeld

with conecantrotinl Wyiroce'lorie actdy A7%:r coollnars, tho obna-cl davirabliva

wl -



na romored N evirackion wieh odhar, the ovcess ethar disgt!llal o'f
and the roawininr s0lid nroduct racristallizel frea mirolsm ot v
P 0
e Yo C‘J.'.,-CE..:.. (.

D e (> w4 oy <D

flenhiolle |

7

SR e FLULE P v > . O

avirrotal v gk mrifiad

o —

Pelrola gllare

artracted
withy eathor
and wrifield

2s fontmrattan 6 =ehroo hmzyl etlorila wlith ~anc)

“ineca Mircr uaal nehrono Yan-yl eoilloride in condersabticn with
nei0l, ancthiar trial win ~nle using £lis suhstance ay thae gtartine

—n*tartal,
£101

O M e O Hor LD o £ e

Swanty crasmg 0f neromd honzvyl ¢tlorida anl 3D m 0° ohionnl wore

comlman) in sressmee o7 10 ry 07 2171, b She alroalr oitlinad pro-

crliree mon Tmcticreti-n et 2 oy, the Pollewing fractions waon oOhe

)l e






o
up to 170 ¢4 2.0 7

173°% « 175%, 14e4 e
1?50 un B
The 173—1750(‘. fraction 8011ifi31 and wes recrystallized twico
fron patroloum othar to y1old 12,4 gme (477) 0f & vroluct melting at

C4 ot u.’of' *“1x3) meltinr nolnt with tie rrolict obsainel from thse

»

condmaation ¢ rwhrovo Honsyl elcotol with shamol rave no de-rassion,

2o TG lmmantion ©F mehroen Yampcl 2lectol with £8 Jihroma-hannl

r Al71 i o
P A G N <:>r

‘r I

"

Twanky pratg 07 tehremo baneyl &leuiicl were condsnasd with 32604 e
of Z/C-di’n‘rr.o“he*-cl (277 excane) §n rrasonce 0° 12 rme of aluzi-um

c¢hlori s according to the glr el e:tlinoel procelurce

™ho followinp fractions wire obtainel b; vacuw distillaticn at

e

up to 1")"’04”. 1245 £Me

17° « 120%, 2 g

129° = 215%7, 1
(v}

213 « 292%, "eb e

o0

227 up c EMe

ince docomrogition was notad on the firast disiillation of this
tyny of hiph bolline reaction mixturs, the followWlng rricaitions wore
ohservels
(a) A =al elloy hath wes usel instond of mantle since a

mantle causes more local hesting thrn a rwtal batl,

®f e



{5 Tha flasy wes enolyl Lo roow tommaratara halors hrastiag

oy vreunt anl oaecl Sl 670 r S rocoivor weg charral,

£, Alet1lrttion e~ arntog v amaesat ol Bafors bont wee

RS

e 1ol o &l Jatillin: [leade Tnooma ooy wiare tiivre

LI

crccaations weme not o casvel, conallarnule decovaniiicon

wae nota

.-

Tha Prachion holling Lalimagn 217 -T?’J‘o-’?. vy thon rece challl
tirica froa mtre rim o dtbar Lo 10l 2) rge ¢f R mrotich maltias el
The = 9Oy T3 coranmor Eo a4 siell mngal on nelromw binzyl
£lco .0le

In ordar to dhayrning wisklior tioere vms &0y athiae wodict formod
Jaring the conlenseliony $ha protict wag trowial with Claarm ron~ont

er! tiiun estractol with miroloun etlery, 0 ebior proluect could La
1501lvtal fro tha wmiroloun athor la-or,

i mora cond mantlcne vere carriael cul mnl gare & nroluct maliing

o.. . - _
gt 027 ¢ Wi 510215 of 47 anl 477 raenactlivaly,
4o TP wngtton 08 c=Yromo Merzcl gleo'cl with ~iomol
e i‘l.'ls e
g e D o 3 (e D
Tan proveg oof a=trome henl eleo ol wars coclernsl w2 Sy ol

Seeal In e czueg 97 P oy 07 6liata cllorilae AT aeomrositteon
el axtraction, tho raettin tmg 557Ul 40 macm Llstt]llation ab & mie

™o Mructiona eoltacbed wary

I .
un £c T2, 1 1
"0 o1, lef ™



17 (e un 5 rme
“ha fraction boilinm hotwean 162=175""¢ wns racrygtallisal
sazarel tinos from mtroliunm etier 40 vinll 5,7 m, (41 7) of & co=
pourd moltine a% E4,0=05,2%,
“oma oily nrofuct wag 180lats! from the 1(30-1'7:)0(‘. fraction mt
tho amcunt was vory emll and tlaorefora 1t was not {dentilad,
Yo &%iar profuct could be isolate!l from the 1C3°~1?9°C. fraction

b trocting wlith “laison rac~ant fo'lownd by artraction with potrole

eun at'iwre

Ee fonitwmaation 0° o=hrow banz-l gleotcl wieh 20-dihree el

8r r v e
OC 0 o (_:Z.' — ¥, Qr"'!

Jun press of ortho brow hing,l alecoicl waore condureeld with

27 £me o 2/C-d1’)rmo phoanel {n nrosancs o 7 e 0f aluminun chloride,
Aftor deconnegition and extraction, thas preldue was suloctnl to vacuwm

4igtillation et 3 myy The fractions colloctel wares

up to 137°%, 1S gme
137° « 2%, 4 e
296° o £15%7, TeT e
215° up ¢ e

\ .0
The fractlon Solling bolven 22157 Ce 80111i1f16d and wma rew

croetallizod gavoral ti:om froa netroloum ethor to yield G0 e

(27°) of & comound meliing &t 21,702, °¢‘.

3

”
- »



The proluct wag than trmiel wlih Tlalsen riepunt {0l owsd by

e traction wit' 20otroluwin etliere Yo eller prohct eould La laolatel,

hdhd . &
TIT Tvenfartlan

— s

- P A\ T
le¢ Promination o 4.h - tvorrZtoteeme Aletan ] mattaag

A ", " .

iy evnoag oF G-k irovr c 40 oo ddle el mithang wars liasolved
142 coe ¢ ohlorafor {n a1 rlav-aer {lask anl ~laged {a an lce
sall wetos bty Twalvo praqs of bHroatne {abcut 177 agrceng for L'
sranaration of Srtureo dorivailiza) wira aolval in ghlerzsfom ang ‘
nlla! Irovalna $abo tha Aol golation, ™Mo rolution wne atlrred
coivicasly anl thm nllowa! 4o stand ovsr nifht, T wlxiure wms
thi moirel 1~to & haal o avl the chlorofors ramoval b evasoration,

-

“he poei i wne woshal with 77 godium biaulfits ¢ou destriy ary o-cess

tromine, thwm with 77 AT s to Prywe any TP and Awmliy with vator

o fros 1t fronamy elalY, If thy c-uls mtarial was cclored, 1t weas
dlerolvred in other and dacolorizel Wi charcoaly, The charccal was
A0 aral of? anl thy ethor solutlon evancrated %o dryna-ne The nroluct

wie thon raeryetnlliza! fron motrelsim et'inr Lo form eclorlyss noeilas

maliin- at P49, & yiold of 15,C po (777) wra ohbtainel,

ogr 0y

g mrodick wne marifet thiroast the formtion of eoretalling

hanzol en? hanzore #3170 1 ertars followed hy sulsaoguent hyircl els
o 4 mm 4On - ‘

to & covound moliine at [{gi=""e4 "¢ Thd drtslls will te 2iscunsel

latire  ixal maltins noint At ths nroluct ontalnel froi cond~salion

L)
©
]
]



o’ nehromo bengyl alcchol with 2;6- dibromo nhencl gave no derrassion,

2o Trontnstion of 4-hirdroxs 2% SHreown 21haeryl matlhiane

Tr 2 “ry ir o
C}(,‘z C> €. — Dr?',‘z Qgr’

Tnres pgraqs of 4-hyiroxy-2'-bromo dinhen 1 wstiane ware broniae
natead with 4 e of brot ns sacording to the nroceodure alreatly dose
crivei, Tha roduct aftnr recrystallization froa patroleun athor
maltel at 01,0=21,6%C, rour grans off coloi'loss neelles ware obteined
wiich was en P37 yisll, I!ixel molting woint with tha orodict obtained
fron conlancetlon ¢ c=bromo barzyl aleotol with 'é..j-:Ii.)romo ntignol

ra7a no deoression,
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IT Dorivativaes

1o Zerzopl sters

The benzoyl ma%ore of all tho nhanols ware preparel as followes

To D¢5 pme ©f thy phoncl, 12 excoss of banzovl chloride wes edlod
and thon E«17 ec, 0f 17" anlium hydroxide, Tha miriure was shalsn
viccrously end the bangorl antaors ususlly crystallised out aftar sevaral
mirstose The cryatels wore f1ltarel off, wehael with wuter, thon with
dilnts acid and finnlly with wntor and theon racryatallize? from alcohcl
to & consta~t meliing polnty In somo crsna, the sstors did not crystele
lize cut readlly ut aliored Lo tie rlacs tuho @2 & sticky ress, T:.lse
sticky mtoriel wna wnrhal with wotaer anl thon extrctel with etlor,
aftor wilch tre etisr wus evanoratel and the reeidue recrystallizel from
alcotol to a conatant melting rolnt,

e sticky mass, alter holng thoroupghly wnghed with watar hy dee
cuntatlicn, could La chanited into a nofstichy form by treat-wnt with a
fow cc ¢f alcolel followod by stirring, “he soluticn wmas then diluted
vith wator, washed with diluts aliall and water and rocr, stalliszed from

alcchiol,

2¢ Trmwang gulfeon 1l antoras

“he bangene sulfon: 1l esters of the various phonols werse prepored

.

eitlior hy the same nrocelurns ss thet for the honzorl eata s ucing bene
gone sulfonyl chloride as the ac,lating mrent or by thae nyrlliine mathol
{n tho case of enslly hydrolyzalle ectaors,

The ~rocedurms for tiis noridliun motiol wng as followss



Pao grang of %59 poonol word Qiszolvad Aa o gme o diy zorillne

8l a 177 oxcons of tio calculaiel mount of Henzemo sulfon 1 c'lore
was .

123 allels A2%3r glanlisg or.r ri ity an eq. el velas of webtur wus
8!lal slowly and &0 mi~tare 3. 2% 0 urtil all tihn Lenzans g21fenyl
¢ lorile haud Yylrolyesals Tho mlxbure wesg noursd into dllute e:lfvrie
acld anl extrnctal with ethare 7tar helnz weshel will cold d1luty
scliun carhorats, tho ebinr was ronorod from the etlar extiract Yy (dlse

Li1leilon an! .2 rroduct reer-elnllizel fren el alecol to & cone

stent molilnge noint,

-27=
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&-hylrovy diphae:l  ehanl wallan reaarad "alEine noing _
T Sinnos TR T v artluta
4'-brein conlanagtion hanzoyl  127=10007, 117,2«25090,017)
L~ trlbrono condensusion bomzovl 14 ald  o80 y  ladelalOy (17)
]
-vf' 9. . * (I , L3 h,G,. - ’Y'.O?' “
J&'=tribromo bresination boargoyl  1431477C, licelsl 7o (17)
T . . 1 F 1 - ~o ':'-,n- ~ & ‘ro q
~Nito e condunnalion anB0, 1 T7elwTl el " CimiE Cqo (10)
i , . - o
Coot=til wemo codurwaiion henseyl 107 4Tel0T4% (o -
SiEt-trilromo Lraaination varge 1 20re103°0, -
PR ye ) A V- - Ay 20
G- Lreno co~danuaticn Ln—2one Mlewll el [o -
guilron; 1 -
C,C«'. _triross codagnsntion Lenzeno  162,0«142,5 70, o
sul’onyl o
:'Z,E;‘ikt:'i‘:raf:o Yrom nuticn banggne 14d.5«143 (g4 -

sullonyl

o~ -
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Vv TrArolysis of “eriwwiives

-

¢ drclysis of “anzoyl amkara
PP  § s

Tireg soare of o Yeuzoyl cnture wore 1ol to 2 g2lulfon of
15 cc of distnylene glycol, 2 o 27 metessiun hylroxide and 4 oce

Al

. mb*?ro

7ho mixturs wis rofluxed for one hicur unler a rallux
corul-nenre "t molution wmg then coolal, Allutel with wntor and
aciiifinl wien Ai1:ts gulfurie ecidy ! mixture of Yomezole 8cid arnd
the oririnnl rvhanel setratel ot aftor coclirg, Tha semarsted proe
eintseta wag 2815 el off &nd LY (1lirets atrortal with ethar,
The ati~r weg ovancrriod end the roeldue combined wieh Cle criginel
preci-itnta, “he cohinal mragivitaton ware €loan Srertel vith dle
luts anroriua hydrozids or eodiun Licnomate to dlg=clre tha beane

g0ic ncide  Tha phoncl was {1ltoral of7, weslial with wnter and ree

orsalallizal frot aledal %o a cosa'nnt »2l8in~ nolnt,

2y rdrol ‘qia of haneane 4l o] aetoarg

™a bgnzanae 21001 artars wors Lydrolrzed B tha same arocede
urs as wevlousls ontlineds iftoer acidifyvineg, ths hensene sul’onic
actd forwd $a soluhleo in wninr and thug cen he seraratosl from pherol
b, filtretions "he filtmmts was evtracted with etner, the ether evane
orgi2l and the rosidus comhized with the min nracioitate, The cone
Hined orazisiinter warg vaatad with wate and racratnllizel from clcoe

hol to & conmtant maliing point,
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v AmmYvails

The bromine contont ol the various commuusls prerered in thie
werk wos dsterninad by “err Tomn accorlling to the following procele
ure (23},

Acproximetoly 19 pme 00 sodlum peroxide wes mirad with 1,2

A

of po‘asrium ritrate snl 0,40 e ©f Bucrosnse A sam;le of N4 e",25H
rre was then alded axd mixed thorouphly sith the other ingrodlontne,
Tha bonh) was hoated Hy thy hottoct flame @f & “ungan Turnor until
sore scuzl wme honed which Iadicuted comlalo fuslon of Ltho mixtirae,
Tiie usielly recuirel I3 mirutose The bot) wus cooled, opsnel ani
{te contanis extracted guantitativaely with hot weior into a 477 oc.
beakare Tne solution wig thon ecllified with nitric ecid an! an exe
cn3s of staalard D61 7 ;ilvxr nitrute was aidale, Tue snoliticn was
hoiled to comrilate the nracipituta, coolsld an! the oxcess silvor

nitrata back tiirntel with stanlard 0,1 ¥ ammoniua thioc anate using

forric alum as indicetor, ,
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neiiromo hane 1l aleckel f-'o-u 3 hrovohszene 4l47C 2472

o=hreo Yangyl alechol £ro1 o=dromoshanzole 42,04 42472
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le Jdan*i17ication of 4-te lrovr: 4 '-hrams dirhon 1l medln-g
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"uring the cosdonsatica ¢f pebromo dinz, 1 elechnl wich ~hanol,

tiirea {so0rric osrolicts ma, be obtslael, Lea.,
Dy e 2t —— e D0, O (1)
-

o
O s @
w O ege & (127)

b |

(1717) couid be severated from (1) an? (17) -, extraciin~ with
Cla‘son rourante (1) and (1I) cwuld be Mrferentinted or $dont!fled
through bronimmtion of ¢le vrotuct obtrinel by cordenaingn Dehrom0e
bantyl alcohol witn phanol and ¢ondansation ¢f pebro~o bmzyl sleshol
with $C.diareomo misnol or 24-3ibvroo shanol,

ue to tne powwrful oriho aal mara dlracting In*luenco of phamolic
C'l groun, tus conisneation or the alkylaticn o pehroro hHent:l alco':0l
with 2d-and 24 dihrano phencl [iva (17) a2 (7) renactively

T N
r O (igt’l - 'r?:: — r (:} ) < ‘?-.:CT! (z7)

v:r
(04 or e K o
w T . Cér — v (O Qw (7)

sccording to MAircy (16), dirine bhrom netion, bromine entared
{1to banzyl Sancla in tho unoccuplel ortho or vare peeiticn of the

thanolic rinr,
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Sade, 18 (1) wore the prolct ia the condansalion o' oehromo
barzyl aleoncl «iih phenol, elsir hHromjaation, it would give(i7)wiich
woull be fdeacical with ths proluct obh aluned by cond meivg nmbromo
bane, 1 alcelol with T2-dibroco shencle If {17) wire 2 product in

tis conlotaticn o pwbromo Larz,l aleciol wila i

zawly @75 ur Voeoninme
tioviy it would glza (1) wiile: waulld Le $doniical with the proluct o‘*.-.
tained Ly cond.ugliapg pebhrouo Doni,l elconol with .7.' ~Jiuremo chenol,e
Jenrerael g 12 Lo mrolach altor broaloecion wes {donlicul with Lla
orolscs {37 ob.aliel by tha conlensation of pelroid banz,l sleshcl
wlilh 0-10000m0 Pienol,y 45 woald nob bo {11)e Ulnew 17 1% awra (I1),
675 Yeonlwtlony 1% would give (1) 1astand o (1)

Cl) s the vopact el proluct {n Sl cond msabicn 6 mehromo Uone
2.1 aleoliol At phunole Tromimailza of (1) shold ylall & nroluch
Jlantieal with tho proluct o:t.lasl Uy tue condensution of pebromwo
bhorz 1 elerhol with §i-ditrane phanole Tewyvar, tias breminratel roluct
osteine! melted at £4% w%:«ero?:":o croduct by tho condansation molted
as 900(‘. 1t saemal Yhat thoes two conroundes ware Ail%orant but the
mizal maltins noint of $ha two (°5°%C) 411 not ehow emg dovrassion anl
farttarmore, »oth gave the re-e benzo,l eatsr (mepe 14"0\“) ani tho
a0 bongene €31%07 1 astar (140 143% .Y Thus it was mpcumel that

Liingn tao prodicts ware 1dmitical but the Yo' natel roluct wns )i te

1;/ i"{:'.'.ﬂ").



Cararal atiomts wars made to parify tlia broainntel nrotict,

The bromiration was revontel sgvsral tinaz, The nroducts wars redlise
tille! reseutally under reiucol wessure and racr ciallizsl sovoerul
times froq 4177 srent solventa, The "rolucts wore rebrominated with
e7corr bronine §a order to assure counlste btrominaticn, rodiscolved
in excess sodium Lyirmido and roprecinitetel with acld, Tiis ane
proach wos without success,

fa the dromimted rroduct anl the codmsed vroluct gave thae save
Yur.g0:1 and bongone sulfonyl estars ani the m' »ed moliing noint of
ticse eatars dld not show & 4 pression, the estarification and subsne
quant tyirol;sls wes anothor su;rested method for chtaining purs
winrnclse,

Tha bongoyl es* 're wore Lydrolyssd first, 'ut it was somewhat
Al 7 icult to somarate the donzolc scid from the tribhromonhenrcl since
poly bromo suetitution rakes the rho ol more acilic and soluhle in
dilute alkali, Pydrolysis o the bengzene sullon;l esters was thon
tried a~3 gsince tiie dongono sulfonic acid is gzoluble in wmtor, it e'{ﬁ’
»e engily somaraute!l froa the tribromo nhenocl,

"ho hydrol sls of the banzene sulforyl ester of the brominated
and the ocndonced nroduct gave two nhenols meltinz at £2Y, and 00°r,
rognectivelyes The mixsd melting noint of thiese two nhenols 4id not
s.ow any donression, Tirzs the two vhonols rmust be ths grme an?! the
antari{fication and gu'soquent hyirol sis ap-ears to ba a pood method
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ol murlfication,



Since tho only Aroluct ochteina la £rom tla cordaenaation of

nelrono bangyl alcobol with Zu-dturomo rtianol f8 {17)y tin bLroale

rated ~roloct ghould alao ba

teited in the coniersation ol

-

v:ied
A

and coasrmently, €9 nroluct cue

pelrono benzyl alect ol with nhonol

sioull Le (1), t-ab i8y 4 h droxy~4¢'-brow diohun,1 ~athanae 12

otivr worls, in ths cond nsat!

on of p-hromo banzyl alechol with

nionol, tha conlongatdon takos plaes mara to bhe phsaclic hylroxl

Craide
ce 1lowbificadl w ool £y teov

mlroteeng A e 1o mathianas

carrisl cib accusling Lo Yhae o

teatlon of delyraxn S hrovo 2oyl

asltineg wig

ane erlueisls ag b dmarinel for

a~liylposramd'=wasa dirhan, 1l a0tlwna

r 27T, or
O —8 oy
r ~ irg i
oy < b

r np
4C::>f”e e I
' ¢
i o
"‘r ’ ’ r;'l.
Sy e <>
op

e i3 S
R <::>f73 < :>rﬁ (1¥)
p
Py 1 e

-
-l .



Tha Yroainatim of tha proluct ohtalnad bs tha comilon=atizcn of
orthc Lro-o beng 1 alechicl with phuncl rave & product identlicul with
tlat outalied Ly tha codensetlen ¢ orihio browo bonz; 1 eleochel with
Col=llirow tiaauly Tils fnllcalaed tanl Intle condonruticn ol uebiomo
bevz, 1 pleehiol witL rheneld, the condaicRlion tock plece mere to tha

o - . h d .
ohenolic hydrayl proas and pave celylran-2'etremo Jinthryyl nethare

ee Lo -nla -rolct,

3¢ The nmrovraticn ¢f ortiio and mera hromo henzvl aleokols

o — - s rmme e tee e gam— e

Tiis ortho and pera bromo baniyl lcohols cen be rrenirel by the
direct chlori~s*ion of ortho end nara brormo toluene followsd by the
hyirol/sls of tie benz 1l chlaride inte e ccrreencdins bhavz 1l alcow
10le This @methcd introluces the use of c.lorine irto ths nruzaration
ot the benz;1l alcohol and tha chlorinaticn of bromo tolusne mirht give
i~etenl of bHromo bsnz, 1 alcuiol, some side chain disutgtituted nrodicts,
some ring euhatitted orolucts acd scw chlaro bane,l ciloride due to
tie ronlaceent of broedne b, cilerine in the ringe It 48 incorwminmt

to samrete thuwwe i~muriting fro= tie wolicty Th's nrdhadbly accrunts
o

for sovoral moltlng nolnis (U7 Te, ‘ilo'.. and 63’(‘.) halrnr raportel in
4o 1itoratura (24) for peromo .anzyl chlorides

Telifind rraparations Luro Luon made ia this ledoratury using rule
far;l chlorile na the chlori-atin: arert end benzoyl paroxidn as
catul, st (05,

The p=brouc bargyl alcohol used in tils work, howsrer, was pranarad
b the raoction o formldd.ydy wich pehremo ohanyl masnesium bromide

wiic, woe In turn wenurel fron marmasiua and pelthromo bHorgenae

-l .



Accorling to 71lma, Meadar &7l Jeansy (DG), the reactlion batwin ne
dibromo bonsene and meiesium in et'or is confined to one of the
roing &%0-a with thy di&rirnard formel only 1n Siacase Thas, a*%ar
Lo ranction of ths moﬂoﬁdgzmri Wit formaldalyla, =ebromo Ye-z,)
alcchiol wrg chtalnsl 11 ~ocd ylell witlout th.: —~oneslbility of furae
tion o ortho or cthar pins wihettutel by profacte,

™9 crt's hro=o bYemeyl glecticl eomld 2ot “e rrorarad by the
sc=a mettod ag rebroo hangy) &lcesicl bSacuuze tha Srontastion ef bromo
bomzane fives el wo-o bonzone &nd cediibremo Lsnzonae in thy retio of
€1le “omaration o7 =ura ortho dibromo herzene from the mxture is ime
cracticsbls,

L nethicd for the rroparstion ¢f ceanine berzyl elecl.ol through
tle olactirclytlic reliction of ertirantlic acid is givan by “oleman
anl Jehnoon {22Y The ortho &miag boneg:l elcohel earld thom he cone

vorted {ata ortho broiw daiz 1l aleoticl throuph a fSaningyer roscticr
e ~Y e ra orm

?'T'e olactrol tic /\f— g _Tendayer | — °p
v. ¥ = j\, raneting (")

™

Mig weuld he b

Snothoar elsaruativa procatico wig 61z0 neesibla,
tio comvaralon of enthrenilic netl 4nto ortte bronc bSenzolo ectd
throuzh e Taadmarer Poection and thon comvoralon o o=hromo bangoice

acid {nto o~hroo bamz 1 alochicl Shirauph ele ol tle roductiong

rec o CHg OH (2)

\\r-?“% Tan bagnre “r_elactrelstie Br
_ e o
rarction ratiettion
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<T@ 8nconi pronelurs wne rtrafarred eince electrnlytic roduction
{8 mout conwanlortly carrisl out in smsll quantitiss i3 the lahoratory
sl tho "almeser ranction eculd Yo carrlei out on a larze scuole,
Furiliwmwors, Teiacert and Crarer (27) showsl thet dlegonium salic of
oea1tn0 hens:l aleohol wirs avtromaly labilos ha diagetisod L droe
c:.lqarle et ! salibion of o-anina banezyl aleoiiol duconposes sc rapidly
8t ¢, taeb in thrss Lours, the daconmositlon $ato nitrogon and salie
rnda is commlata,

Tgraral elactrolitio ralickina 02 cebromvebansole acld ware cere
ris! c2te In two cocas no ylall wos ohtalreds A comnlete survay of

Ltirature showed that the rrasance of some metallic salis in the
reroug cun would 49hibit the reluction, This was actuall; the cass,
Aftor thorourtl: eclenning the porous cun by foreiznpr firet o dilute
sclition of godiua hydrovida anl thon dilute sulfuric acid throuch the
walls ¢o ronove 4he motallleo $srurities, a 4207 yteld wis odtained,

Tha catalrtic reluction of hromo banzaldchiyds using nletinum oride
fn catelyrsh plros the eorresoondlng bromo bare; 1 elcohol (25)e If the
tremo hangaldstiyds {s rronarel tlrouch the usual hy.lrol;sis of bromo
Youzel chloride wiich 4¢n turn 18 oLteined by ths cllorine*iun o bdromo
tcluann, thore roelins the possilLilit, tiwd Ly “roducts alrealy dige
3830 in ecrraction With diract chlorination nrocelurss will Yo cone
¢nainated 41 tha drowo bane;l aleohol,

Tha ental;4ic ralnction of estors of substituted bensole mncile
usually loals to the corrns20:ding ¢toluones dua to the activating ine

{luance of t}.e honzene ruclause ‘‘ozi-go and 'olkers (27), howsvor,
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recentl, mllishel an article o1 tiy et %ic relictlsn of estars

¢ ol eatstibitel hHanzolc acila $nto the corras-oniing dbearl
L ' - © .

glcoiuls evar convor chire~tta el 17517070y unl ~ I ptmosntarie

A Cor tho rie

fal

nrosultse A8 mrocelare ma, gneove 68 & Toanglhla - otn
duction of ezters of lslopan sihztititel Yarzclic ectlds, bt af Firh
tearmaalure and Ry wsgaar:, Uera mig t ba gome ronlpcanwmt of
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bromine L, hydrcisae

. 1:1is Btali L a2 Yo artias £ heren Sanerl alanhnle with

o ——— e TR = kv

noLrons
PR

Tio Conduncatliin of ertl o wat w1 hrrrg Yeneo) alocholy wity
phenls 1n tuo avove wxperd-nnls sowe 1-12e 27 & 877 which mre 10 to
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4 YWylroxy &' bromo Ainbanyl motiane an! 4 hyidcoxy 2! bromo dle
ansl methars ware parosered by tho cozdentutisn ol M anl c-
broao bonzyl aleohol wAlh phanol fn the wessnce of alu-iuvim
ollurids,

Mo condancation teok Nlace xra %o o 9 tenollic yiraml groune
-2y lrory To4% trellsroac dichon,l methare &nd &0 diGy J0T-trie
Seome diMonyl matione were nravaral b e eorlovallon o onre
el ortto brosg hemz ol wlcntol with O-dineon sl

"o el labiop was obasev:l o ell Loece ccnilowalliig,

™a shruchare of 4 iy dray 4v Lo dioben,l mellene acd 4-0, Lroxy
Srbrato Aol Ve wara Tlantiliel by Yo Jiract broalinge
tion o thass two corvunls Info 4 Ny lroxy 324% trivwtow dinhenyl
mutiane &nt 4 R droxy I000 trioroto dlalisyl metianse

“ho bzaeosl setar of tua four phowls and tae bengens salfeyl

ok of € Iy droxy 4Y .Uromo dlizheay metlane Ral d-obylrogy LA
trd bronw dirhoyl 18t sns wire B . uTole

The asteritication ani suhswsgaent hydrol, sls ¢f L. exlar w3
usod 6y & mathol for the jurificatics of ceritein o 4% pherolm,
Thm rrgance of {nmuritics $a the poraua cupd 1nhiblts try el actiroe
1/tic reduction of owhbruuo=binzole &cid €0 o~tronge berz;1 wlenhol,
Conion-ution of the ¢-ard pelraomo bo;:z;,'l sleclols with rherols
guve larzor yiolils Liwo themoe reparted uging tho ortho ard term

broso Luusyl elorildus,
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