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INTROLUCTICN
Problem
The problews which was investl; ated in preparatlon for

this paper was concerned with the addition of chloroform and
bromoform to some of the substituted benzaldehydes that have .
not yet bveen studlecd, and the preparation of the acotlce,
proplionic, vutyric, anc benzole esters of the resulting car-
bincls. The ones investipated were wi=tclualcdehiyde and

n-bromobenzaldelxyie,

Purpose
The purpose of the 1Investipation of this problen was
to help couplete the study of the additlon of chloroflorm and
bromoform to the different suvstituted benzaldelydes and to
study some of tlie esters tlet can be prepared from tle care-

binol procduct of the additlion.

Iistory
The first work'reported done on addéding clhilorofors or
bromoform to benzaldehyce was done by Jocicz® in 15627. Ye
reported that clilorcform would add to benzaldeliyde in the
presence of an alkall but jave no experimental data. In
1923 deerll reported the preparation of this carbLinol and
also the carbamlc acld ester of 1t, but he gave no expoerie-

riental detalls of how the carbinol was prepared,. Howards,
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iIn 1525, found that by adding one-thlrd the gram-molecular
welirht of benzaldehyde to one~half the graua=-molecular
welght ol ¢ry ciiloroform and adding four srams of powdered
potasslium hydroxlide in small portions over a one-half hour
perlod with constant meclhianical stirrin: he could add chlo-
roform to benzaldeliyde. i@ could obtaln the best results
using these proportions.

In 12932 Siegfrieda reported that he had macde tri-
bromomethyl=phenylecarvinel from benzaldehyde and bromoform
in the presence of en allkall, stating only that he had used

he ssme nethod es Joclicz. Howards

, usling the sane method
as before, succeeded in adding browoform in place of ciilow
roform to benzaldehyde. 1Ile also prepared thie acetic, pro-
plonic, butyrle, an. benzolc esters of thnis carbinol.

Tlie preparation of tricilorometi:yl-c~chlorophenyle-
carbinol and tribromonwctiiyle-c-cilorophenylcarbinol was re-
ported by Howard and Castles® in 1335, also the acetlc,
propionic, butyric, enc benzoic esters of both. The car-
binols were synthesized by acdding chlorofor: or browmoform
to o=clilorobonzalcdehyde in the presence of powdered notas-
siun hydroxice.

In 1935 Powara® reported the preparation of trich-
lorouethyle~and tribromometliyl=p=chlorophenylcarbincl by

l:@ addition of chlorolorm and brorioform to p=-chiloro-

benzaldehyde In the presence of potassiun hycroxi.e. Ie
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8180 prepared the acetic, pr.pioulc, butyric, and henzolce
esters of the trichloromethyvl=-p-chloronhenylcarbinol and
studled thelir pronerties. Iie attempted to pnrenare the saue
esters of the tribromometiyl-pechloronlienylcarbinol by
sirilar and dllferent metlods, but ell afforts ended in
failure, The carbinol 1n each case was recovered un-
chan;ed.

lloward and Stephen57 in 1935% reported the presuara-
tion of triclorometliyle-and tribrooonectliyl-m-chiloronhenyl-
carbinol, by adding chlorofor: or uromcform to m-uLiclloro-
benzalcdolryde In the presence of powdersd potassiin hydroxe
icde, They aloo reported at tie sa.e Lime tle nresocration
of trichloronetliyyle~and triLronomethylep=tolylcarbincel by
adding chlorofer or uromolorn o tolualdelyde in tie
presence ol powdGered potassiun hydroxide. They too, re-
ported tie preparation of thie acetlc, proslonic, vutyrie,
ancd benzolic esters of each of tlie four carbinols they lad

prepared tocetiicr witl: gose of tlhelr properties.
3

in 1uo0 reported atbenpting tue addltion

-~

Stephens
of cliloroform and Drowoforn to n=bromobenzaldeniyde but &id
not ovntain any positive resulis, Il had an accident in
wiilch most of thie products lormaed were lost Lefore hie had

thex purified,.
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PLONLTICAL
Carblinol Prenarstion
Tiie tricilorc ot yl=r=itolylearninol was srenarcd by

tlie »setlon bebwoeen dry c¢crlorofor: ol ka3l nl T2t oorlae An

o

tiie »rasonce of finelw sovlor.d »otacsin - wrirorlse.  The

. s

roacktion shiswn Ly equatlon 1s:

0 Ot
" Ccl )
c~ C-i + ¢ < —_— C - C-C-Cla
7N\ Cl 7 N\ i
T C C 2 C C H
/ n ! n
oo c~CIiln - C C-Cllz
N\ N -
c C
3 Jo

irie entire rzactlion was currled out in a thires necke
ed [laslk fitted with a mecranical 8tip 8P and a 1ercury
seal in the center neck., A calcilua chloride tube was it
ted in another necit to allow {or expaunslon and countrsction
of pases and the other neck was closed with a ruller stone
poer except when riaterials were‘added. The purpose was to
carry o the reactlon under tiie iost anliyirous cosditions
possitle.

une-t .lrd thce rai=.oluculur wel_ .t ol ti.e al.leuyde
and one=nall of the _raierolce lur woelil_ob of .ry chloroe-
forn were poured Into ti.e I[lus!: and tile stirrsy stuarted.
Powderel potasslwuwi hylroillo was allied 1a one-lal’ to one

cral portlions over a porlod of cvbout oue=nal: an Lizur. 'the
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aount of potassiu hydroxide added and the rate of sdding
was controlled by the heat of the re-.ction. Just enor L

was added to keen the te norature o the rs ctin: mirtu-e
arcund $0% €. \hen the rerectlin - -al. ture o lon or

warmed on addin: potasslw. Liyyiroxilie 1t was dlscontinued,

from four to sesven ~renlg ~enerally beln’ used. fdhe estlire-

rinz was continued for about two rore nours, then tlsoc re-
actin: mixture was allowed to stand for anotoer hour. 'the-

er waa added, the uilxture [iltered, and thie resid: e vw.s wished
twice witlhy fresh etlor. The etrer wnd unreacted chloroiorm
was tlhen dlistilled oif and tie »ogldiial nixture sten Jdls-
tillied to rerove any re..rlianln;, ci.ioroflor: or wareacted ole=
dehyde. Thie stem: distillate was savedl fur later recovery

of the alienydes, The part tiegt was non=volltile witl steam
was ether ertrscted and tle extruct wushed in a separatory
Hmnel with a saturated solutlon of sodliv: Uilisulphilte to re-

RJ
1

move any rentinin’ unrenctod alrelrwyies The sodilus Lisulphite

wlll add tc tre aliehyde {eradn s an ingsolvalle s-.lb t.oatb

precinlitates as a Tlaxy l:-ver Latween tie cther an. water

solution, The equatlion fur %l.lse rececilon is:

. 2. U 8
¢c ~ C-ii C -~ C-0~-C=0
7N O 0 2z N\ )
. C CI o+ e : —— G o
{ I e 7 =0 ! H
G C-Clim T C Sy
N/ N
C v
il Ic
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APter nll tle alicl:v.e wog re.oved blio extr cb ias

o

vasiwed witlhi 2 two perceanb col-tlon ol sodlw: Liylroxide,
(witll Lagic o 11t as poper) Lo reilove auy Jreo acll thet
Lot Leve Leen formwod Uy blho omiidatlion ol Lie oilocl)le.
Lioo resulbin, zodlaus salt wes fosoeliable Lo ebtler coad wos

110 rooctlilons Sor e oxmluntion

i
O
Wy
i
b
g
cr
Cw
b
=
i.'l
or
L=
3
ot
o
ey
[x2
®
=3
*

L\ ]
Q=
W

“
o C C-Ci A

Lachh of the filtrutr-s from tie washin s were ex-
tructod with ethier soalil to recovesr anv of tie new co soand
hat may heve ween lost Ly the washin s. This ethor exiract
wvas edded to tie ori  inal et.isr extract and tlie co binel ex=-
tracts washed witlhi water, then uricd over 1ive ra.s of a.i-
hydrous sodiu sulfate for three hours. fGre etier was tien

filtersd into a Clalson distlllin flass to roiov: the so=-
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diun sulphate. The etlicr was distilled off and the re-
rmaining llquid was fractilounated under dimlnlslied pressure.
A small arount of tarry residue rcawmlinod iIn tle flask and
vould not distill witi.oub Geconposltitloli.

ln analyses for tlwe clilor.ine content of the nijhest
fraction was atitenpted Ly the Parr pcroxide boumb nethwowd and
later accorplished by tihe Carius method.

Tle percenta e of chlorine in trichlorometliylem=tolyle
carbinol calculated from C;Ig0CLg 18 44443,

In preparing tie trivromuetiylen~-tolylcaruvinol al-
most the saie procecdure was followed., Brouofor:m wad used
Instead of clilorofora and one run vasg ace uneor anliydrous
conditions anc the othwr run was made in an onen necged
flesk wit. oub muci: cillerence in results,

S01me cecouposition occurred on distlllation of tlie
carovinol even under diminlshed pressure, Portions of the
fresilly distlilled Liglh, Boiling Jraction were analysed by the
Carius nietlodl,

The precentace of broidne In trivrooovetiyler-tolyl-
carbinel calculated frci CyliglBrs 1s G4..1.0.

Tl.ie sae general procedure was fellowed 1. tlie pros-
aration of tle tricidoru.ctliyl-u=bro.opienylearvicol using

u=-oroncbenzaloeliyce instead of n=tolualdeliyde. ravrt ol the
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time the reaction was carrled on wnder anhydrous concltlons
and nert ol t..e tire 1In an osen necxed flask vit.out any
notlcealble clianres in results. Deating: the »dxbure wiile
tlie notassiun hydroxice was beln; addéed and also Ilncreasing
tie mount of gotassivn hydroxl e added was tried without

any noticeavle chan ses 1In resuvlts.

Lster vreparation
The Acetic ester ol tricilorometiiyleun=tolylecarvirol
was prepared by allowing it to react with one and one-half
tlie theoretical amnount of acetic anliydérice needed for the

reaction, The eqguations {for tle reacitiocn are as followsa:

ccl1
c— ¢-off PRVIEVIN
7 \E -+ i3C-C — 0= C=-Cliz —>
ncC Cc U
! I
i C C-Cll=
~ 7 7
C
i
S 5C-C-01 + ccly 0O
C'Q"O' C — Cliz
7”7 \H
H C C I
} i
iC C-CEz
N s
Cc
I
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Five prams of tle carbincl and five _roms of acetic
anhydrice were oslaced In a IU il. flaskx. It was attach-
ed to a reoflux condenser and refluxed for twe ours at a
te.perature that caused tlie vLixiure to Doll vi_ orsusliy. A
calciun eciloride tuse was ploced Zn tie orsen end of tle
Concdenscr to keep atiwshieric .cleture fro nydrollzlng

he anhydride to the aclde. AUout 30 mls., of water wers

added to the mixture arfter refluxin then it wos allowed

l..J'

to stand for an nour 1o Liydrellize any excess anhydride,

HaC ~ c?'(-:-'og“c-cn:5 + I[OH —> 2 HzC - c'g— CH

The rixture was then washed in a sepearatory fumnnel
until slislitly alkalline wilth tlhiree percent socdiw: hydroxide
to chane tlie Iree acld forued fro.. the above Iyvdrolyses to
the sodlu: salt of the acid and thus keep 1t from dlge
solvin_ in the ether tihiat was used in the next process,
The ester was ether extracved, washied wltlr water wnilil
neutral to litrms paper, tien -~ut in a 50 .l. {lasic with
three ._raus of bone placxkx. The rixture was attaciicd to a
rellux con’enser and refluxed for twenty minutes to reiove
any Lf-oourities that could be adeorbed, The mixture wes
filtered to rexove the charcoal and was e/ aln put 1In a
aeparatory funnel and wasited witi. s three porcent sodi-n

hydroxlde sclutlion end tren a saturated solutlon of sodlunm

Pisulphite to neutrallize and pecrcipltate any seld or oldew-
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hyce that may have been {omued by deconposition. The ex-
troct was dried over sodliuw: sulnliate and the ester remaine
In; alter the eti:er was dlstlillled off was recrystalllzed
from 6 Ne acetic acld.

The halogen content of the esters was determinaed
by the Parr neroxide bomd nmetiwd., The anont of halo en in
tlie acetlic ester of trichlorometlhiyle=netolylcarbinol was cal-
culated [from Cy31;10,Cly and founa to be 37.7275 ehlorine,
The bromine in the trlororometiylem=tolylcarbiiol weas cale-
culated from C1171110283r3 and found to be 57.73,..
The prosionic and but:riec esters were prenarsed by
exactly the same procedurse as was used 1n prenarin, the
acetic esters. Propionyl ehloride and butrrl clhloride were
uged with tiie carblinol instead ol tle anbiydride accordling

to the followin_ reaction:

€Clg Vo I Y
c - C="oL + Cl ~ C-¢-¢-1l —>
2 N\ K E B
HC ot
| "
I c C-Ci
N s S
c
¢Clz O, LI
c-¢ — 0 — C-C C¢-1I —+ oL
VRN i
HC c-11
! f
Ic C-Clz
N/
C
Fit
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The esters were liquid and showed no signs of solie
difying so they were distilled under diminished pressure
and their halogen content determined by the Carius method.
The amount of halogen in the propionic and butyric
esters of trichloromethylemetolylcarbinol was found to be

as follows:
Propionic ester calculated from C;,H;30,Cly is 36,007 Cl
“BRtyric ester calculated from 01331502013 is 34.37% C1
The amount of halogen in the propionic and butyric
esters of tribromomethylemetolylcarbinol was found to be as.
follows:
Propionic ester calculated from C32H;:CoBrs is 55.90% Br.
Butyric ester calculated from C),Hj;50,Brs is 54.14% Br.
The Schotten-Baumen method was used to prepare the

benzoic esters. The equation for this method is as follows;

CCl3 o,
C-¢-0H Cl-¢C-¢C
“ \H Ve ~
H-C C-H H-C C-H
! f + ! i + NaOH —>
H-C C-CH3 H-C C-H
\ N N/
[
K g

c1 0.
c-—g 20 c-c
\H

7/ Y/
H-C C-H H-C C—H
! W i H + RaCl + HCH
H-C 0—}033 H-C C-H
N N\
Cc c
H H
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The benzoyl chlorile, sodlu. hwyiroxile, snd the care
binol were all placed In a 2050 ml. Urlewnceyer flasic and
shalkken for avout hall aa hoeare. vhen tiie reaction was comne
nlete, as could be told Ly tle te.porature of tie ..1:ture
risins to aiout 60° C, bthen coollin-, the ester waas et ar
extracted.,. e extract was noxt refluaxsd with three rarg of
tone blaciz, wasled succesclively witlh tvo poresit sodiv:
hydrcxlle, a ssburanted scolrtien of so ilw: bisuliite, snul yvater.
it was tien 3dried over ani rous goldliw: sulfate. Tlen dry the
etlor wac evarnornted and the Uhlcle liguld €t rewcinel was
dlstilled unier dl 1 dshel pressuare. Alter staudis_  two
days tl.o distlllete crrygstasilizat,

The trlihroo et 7le =t :lyvlenrbinel »enzolce estasr vias
not dlstilled bub wae reeryvetalliced irox ot 357 alcolol,.

The treoreticel valzes Jor the halosen content of
these tvio esters are as follove:

Trichloro ethyl-m<tolylcearil ol Denzolce estar calculatod
fron 63573505Ck; 32.3775 CL.

Tritromoi:etlglem=tolrlearhinol s Cenzoic ester caleuvlated

Dt

from 031571150470 50.207% v,

Perr Peroxllie oouib

The Pary peroxlille LOLL L1y o Jdoviid QUIH T Luto , oL

orcuonic cuuno.Lauy lnbo slipior laornalc CO 20uilids  20Aat

0620730 ramns ol Lhe substaueo 0 WU aily30d, le. D0 o
potasslui nitrate Jor an accoloratue, Jod rus O 1 Cctudn
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for a fuel, and 15 sros ol sodlu 2ercxlde are Hlaced
in tlie bomb and very thorou_ ll milxed by shalin_ ., Yhere are
two Licda for tie Loob, one To L2 Dlaoced on ond wille vlning
and the otv.aer to e used for ipnit.n the exsloszsive lxluire,.
Ti:o latter is arransd so that an electric cusreat cau be

pagssed thwrourh a fuse wire caualn; 1t to become rec Lot and
to imite the umixbture. UGreat care nust ve talien in using

4

only tihie correct mwnts of wmaterials, or the boih mar be

|99

bursted by too preat aa exnloslon. The lTusicocn Is corrie
out while the bomd is Ll..:¢rsed In cold water.

After the [isiocn tlie fused :mss 1o rinsed .nto a
bealier, acidifled witlh: nivric 2e¢ld, and Jllterod. “n cxees
of silver nitrate ls added to tie IJilorate and t'.e l.nlldo 1is

* b

percirivated as silver lall.ce It 15 fliltercd, dJdriad, and

welslied, Thie amo.aib off ologen con tihwen be calcewvloted frowm

e welpl:t of tlze silver lialicde and the wel 1t of the sarinle,.
Tihie success of tle Iarr boub uwtiod of analyscs de=

penca on a covplete fusicon and ceco mositlion of tie substance

to te analysed,

Carius .eti..d of snalyscs
The Parr vomb proved to Lo unsatislfactory for detere
mining tie halogen content ol tie liguics, It was diffie
cult to get the llquius :dxed thorou_lly enou iy wiltlh the
otiwcr soll.s used iIn the boub vo et a cowmplete fusion
gso tlie Carius nctiod was uscus Tihls 1ieliod conslsts of heat=-

-

n_ the organic corporne wlth fuwiny nitric acid and solid
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silver nilitrate in a senled _lass tube andc wel liin; tihe silver
halice thrat is foruecd. The deter: ination is carried ocut in
tidck walled pyrex or soca=-lass tubes,

ine end of the Ltube 13 sealed off with a ro. nd blent
seal, The tube ig tlen cleaned and driec. AlLout one and
one-iall tlie theoreticel aount of s0lid silver nitrate are
introcuced, then about one and cone=-hall nls. of fuming: nitric
acic are acdded tlrouliy a lon »nipette. The sides of th
sealced glass tuoe mast e kenbt cry waatll aficer sealin. the
uner enc ol tl.e tuue.

™

Aboulb U.2000 Jro-eo of tlhe ¢rroincl erve tien welrsled
into a tlirec incli test tube and thls 1s carefully slid down
to ti:e woittoir of tl.e sealel tubes The carulinol nmust not
cous in contact witl: anyv ecid or silver nitrate wtil tie
tuve 1s conpletely seasled., The open end of tiie tuve was
tien Lhicated and drawn out to a five cm., thick wallew, seuled
canillary, the wiwle wasgs wrajned in six thiclmesses ol wrap-
ping paper and nlaced .o a Carius furnace and lheated Joy
el it to ten hours at a tewncrature ol 250°C,

After tlie tube lias cooled tie »ressure is released fronm
1t by Leating the end of tie cajpillery witli a needle
point flaie whille tie twbe is still In the furnrce., oi'ter
tlie pregsurc bursts & ncle in Lie tuve it is L e cule %o
handles dhe capillory end wes rewoved an tie aborial

wasl.ed into a vweanker anc diluted to 3G . 18. it .. lieatbted
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to boilln:, allowed to cool Iu tie dark anc tlen flltered

throu i & wel l.ed _oucl: Iillter, wosied veory tlorou :ly,

t-s

aried, aud velil eG.e 4dron the wel bt of the gilver l:allle
forred and tile wel it ol tire sa le toe ooerceut. o of

nele e wae calouiated.

soluvllities
In deter-Ining the sclubllities of tie verio s nroe
uebts prevored Q.1 Lra . of a s0lid solite, or UL vlize ©f a

liculd were uced with & mlgoe. of ti.e solvent, eccordiry to the

usual metiwd ¢f gualitative or_enic analyslis..

Yleldc
Tie vicles cutalod In orearing tle trichlore: cthylee
el Lrilro. cucitlyle=t=tolyleartliool vere voers lovw, beln. only
12,7 and 1Z,. respectively., Yhereo was slways at leost one

hall ol tl.e allelpyde tlet core tirouliy uwicher_ ed and could
be reclaiied, There was always cunsiderable decovpyosition
of tie cart.ncl cCuring itz dlstilletlion under Girinished
preosvre, cspeclally 1o e case of the Lriuro orel yleie
tolzylcarblnol,

Tlwere are two side rcoctlicra ouslllie tioat @i ¢ ¢ .L
Covi.: thic 7ields Potassl . Ivercriie wlilil reacit wW.UI. o Ll..Ze
eldelyio to Jore an alceo:iol and L. potassly salt of an wce

k] ~

1de Tids reaction rYur =tolw alcde:yle 1a chown uwry Do fole

¢

lovwin: equatlons:
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£

C-C -1 + 1A e——
V4 \
I c 1
n
C-Clg

o

£} -

AN e

Ha

9 I
C-C-CX -+ C ~C -0l
7 N\ z \ I
DA ¢ i oL C C L
! " i ]
TG C-Cilg I ¢ C-CIIS
“ 7 N~/
C C
I If

cotassivw . Lydrexide wilil eloo reaet wit., cllorosor
to _ive potassiw: formwle, potassiu cl.lorice, arna vaucr,

owhe in Li:e followin stels.

Cl GI

L) -
c-Cc-Cl ~+ S RGI - 3 101 + II-C-¢il

Ccl V)34

g1l g
-C-C —— Ll + -0 -0

";J - - hd - - 'p oy v
II-¢- ¢+ Ko —_—> LI + I-C- 0K

1. -

wucl: better wields weire obutalned in tl.e resaratlion
of the esters. T¢ 80ll& esters averascd 00, of t.e t..eo=
retical a.ount and tie liguld esters avers. ec 00”0 of thue
Theoretical yields, There was alvoys scue Coc i moslLlon in
Gistilling the licgulds, even under dininlshec nressure,
Some ol tie liquld was always losc 1. the cuoncenser anc .n

fractiouatin: the cistlllate.
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EXPERIMENTAL PART
Materials

The metolualdehyde which was used in synthesizing
the trichloromethyle-and tribromomethyle-m-tolylcarbinol can
be purchased from the Eastman Xodak Company, Rochester, Few
York at $6,00 per kilogram. The chadroform and bromo~
form were C.P, grade and the chloroform was dried over cale
cium chloride several days before using it., The potassium
hydroxide was of C. P, grade and in the pellet form. IT was
powdered with a mortar and pestle. The ether was 96%
sulfuric U. 8. P. grade containing about three percent
alcohol. All the other chemicals used were of C, P,
grade except the sodium bisulfite.

The mebromobenzaldehyde used in the preparation of
the trichloromethylem-bromophenylcarbinol could not de pure
chased, unless specially prepared, which is very expensive,
80 the materials for maeking it were purchased and it was
synthesised according to the directions given by Buck and
Ide and checked by Johnson and Vittum., The reactdons are
shown by the following equations:

y C-ég—H C —éR-H
7 N 72N

H-C C-H H-C C-H

[ in + 38nClg + 6HC1—> ) T + 38nCl 4+2H20
H-C C-NOg H-C C -NH,

W / A\ /7

c c
H H
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O 0
C — C-II c - C-II
/2R AN
i C C I + HaNOz + 2 Ir —»II C CIl ¢ labr + 2 EQO
§ M { 1]
o Clilip ¢ C-li=li-Bp
2\ 7 N\ /s
C C
I H
Jo 0
C - C-H C — C-H
SN V/2ERN
I1C C i <+ Cubr + Ilp Ic C-H -+ N2
( T . ' (]
o C C-lzXi-Bp Ii C C-Rr
N A\N e
C C
1 i1

Sixty sras of tiwe 202 ;ra.s of ne~bromobenzaldeliyle
nrenared In this vey were ueed to react with chlorolorm and
form thie triclidoromethyl=1=bLrononhenylcarbinel. An
analysis by the Parr bomb slhiowed it to e about tvo per-
cenlt low Z: halo en content,

Before nore carviuol wvas prepared Ifroi: tihls n-bromo-

10 found theaet the avove metliod would not

benzaldeliyde Tyson
prepare just m-Lrorobenzaldchyde but a ulxture of r-bronow-
and m=chorovenzaldhydée would result. Ie however, [ave a
method for prearing nure m=bromobenzaldehyde wiich was al=-
08t the came except he used stamnous bromlde instead of
stannous ciiloride and hydrobroric acld instead of hydro-
chileric acld for all ti.e reactlons concerned withh these two
cheiicals,
liore m=-bLrouobenzaldehyde was prepared by thils new

metiiod to e used in meking tie carvinols,
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Trichloronethyle-=tolylcarbinol Preparatlon

Pirat run: 40 grans of m=tolualdlelyde an’ GO [raas
of dry chldroform.were introduced into a one llter three
necked flask. The flaslk was fltted to a mechanical stirrer
with a mercury seal., Anotiier neck was closed with a calciwa
chlorice tube and the remalining neclk was stoppered and used
for adding nmaterials, he stirrer was started and seven ‘rams
of vowdered potassiwu: hydroxide were added over a period of
thirty inutes, Tae hieat jenerated Ly tlie reactlon indlie
cated how fast the hriroxlice could be acdded, If 1t was add=-
ed too fast or in too large a norbtlions thie uwildxture would
char Iin snots, It was added at a rate so tint tlie te.pera-
ture of tle inixture never rose ruch above 50° €, A
ninlz Jelly mass formed after twenty to tidirty minutes stire
ring wiielhh was <difficult to stir, but stirriv. was continued
for anctlhier lwour, It was then allowed to stand Jor ftwo 01
hours before all tiie etiier soluable products were extracted
with ether and flltered. Flltering was slow and cirfflicult.
The ether and chlorcform were distilled off and tlhe reunsin-
ing liquid was steam distilled to remove any unreacted ale-
dehyce and remalinling chloroform, Tils left a dark red
brown liquid wilch was etlier extracted frowm the condensed

gtea, It was then washed wiltly a seturated solutlct o sow-
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clum LDisulfite to rerove any allehycde that i Xt stlll re-
main and with a two percent solutlon of sodiun hydroxlide.
Thie red bhrown color was reuwoved by the hydiroxlde sclution
leaving a dark amber colored ligrid. The remalining ether
extruct was dried over sodium suliate for tirece lLiours, tlen
1t was filtered into a Clalison distllling flask aid the e=
ther dlistilled off. The rssidue was cdistilled wider dinin-
ished pressure. There were tiiree Iractions separated as
follovs:

I'raction I 140-130° C. Dums yileld 6 ;rama

fraction I 151-101° ¢. ais yleld 1l gra.s

Fraction iII 102-176° C. Dumas vielc & graus

A 8.2l acount of tarry residue aud decnunoesed cliarrad
raterial was left in the flask.

The 1list amber second fraciicon was analysed with
5 C1

’

tl.e Poarr bowd and rouwnd to conbtaln 44.10,0 Cl and 43,00
on the two out of tlhiree analyses tl.at cliecked the closest.

Ti:e calculated value for tlhie deslired carbinol 1s
£4,42,0 C1l, Lndiecating trat tie carbvirol was preparsd butb
needed scwme puriflcatlone. This Ifracticn was used to syntlie=
size esters of tiie carbliol wiich checked alriziit witlhh the
theoretical valucs for chlorinc c:ormitent.

Second rung +iis run was made exactly tle saue as
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thie first run excent tliat instead of GU grams of dry clilo=

roforn enou i wore was used to keep tie pink jell in a so=

lution tihin enou_ir so tiat it could be sbtirred to an advan-
tage nechanically. Stirrin; was contliued for about throe

hours and the mixture was allowed to stand over night. The
rlxture was tuen filtered by suction tlirou'h a buchner fune
nel,

The fractional distillation was as follows:

Fraction I 140-151° ¢. l4mmus. vield 3 _rams

“ractlon I  152-164° C¢ 14ums, vield 14 grans

raction III 164-17¢° €. l4ims. vield 4 prams

Tie rarr analyses ol tl.e mlddle fractlon siowed it
wvas evicently the desired carbirol in an Lospure state, the
results beings 44,13, Cl and 42.35,5 Cl, 1t was also used to
malze ecters of tie carbinol wiilcl: checked closely with the
theoretical aumwunt ol chilorine.

Thlrd run: The srocecure followed 1In preparin: thls
run was exactly the sae as was used In the second rune The
fractional distillation of this run wes ms follows:

Fraction I 140~143° C. &mms, yleld 2 pramws

Fraction II 140«154° C., Oums. yvield 10 gramus

Lecoriposition occurred at a unl “lier te perature, tien

e te perature fell,

A Perr analyses of tle sccond fraction showed &£lio

chlorine content to be still low, being 42,62 and 42.7G,..
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Ailter tlhie fuslons oi tl.e Ferr

Lo an olly ©ils ecould e noe-

tliced oo this 1id ol the Touab, It was Lhouvsbht thont the fu=-

slons xi_ut e Incouippleto so tie Corlus method ves used

to

anvlyse the sane fruction. 2Mie rosnvlizs slhwoved A2,500 81 and

G ety Gle nese were tl.e two rosulits st ehecized elo
out oi tliree analysos tihat vore uvan e,

Thie Irectlon was tien redistlilled and fractlonrtel

ffollowa:
cractlion I 100=1220 ¢, G .

-
v

spacticn II 1Coo-1000 (., Jrimg .

" IR T T em T [ B, [ . LI ,
LLIL vl Bi Toer ollinn Tractlon was

r.l’

UEAINE RS - S
Litls Troghly di

o

agnalysed Ly tiwxo Carlnsg oticd anldl Tond to contaeln 44,

- Eda

seat

o350 C1

fici 2Z2.22 . C1 v ich 4o rees well wlin the theorstlcel wvalue

o 444430 Cle
Wice pixysilcal properties of thils cerbinol sarer o

1i3.b, acber, viscous 1lynidy Do p. 103=155° C. under

Yrinse 04 proosurcyg 4 20/25 1s 1.00043 inrolontls In vieter and

>

c.rivon tetr.ci.lorl’ ey viry zsclu-tle In ebsolute etl.oncl

’

wmebielol, Lonsenc, ccebons, strer, erldorolor: and eoroon
i.’;.lf)‘ui;,_‘i W oe

e e . SR [ e N a4 I

wstore of Tricalors otoplen=toly cnv o 0l

~r o ~

sive raoaos of carbirol a:l Itve croln ol acctlc na-

nyuride were reflurew at 132 to 1H0% (. in & 50 rl.
Flesis for twe lnoure. Widrty wl. 0i water vas acdeld and

\ FEC TR T v 4 . I T CTE S
wtmiuare waes theil alloval Lo shaod S ote a0l oneeiinls

LA«
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Then the niixture was transferred to a separatery furnel,
oorie ol tlie ester was solidifying and Liad to e extracted
with etlicyr in order to et 1t into the separatory funnel,
A two percent solutlon of sodliw: hiydroxide was acdded until
the nlxture was alitaline., lore ethisr was adied, the then
g0lid ester wazs dissclved and the lower alkalinc layer sep-
arated., The etlhier was distilled off and crystalllizatlion was
atte pted fro. hot 95,5 aleconhol witir not zwmeh success. A
thick, stlcky, auber cclored liquid 1s all that would result.
Tie liquid was again extracted wlth etlier, charcoal was add-
ed and the lidxture refllwield for twenty mlinutes to rencve
izppuritles by adsorpiion. After filterin: the etlier extract
wog aried over aalrdrous sodiw: sulfate, The wilxbu. e was
filtered, tihe etler dlstilled off, and anotlor atte it was
ace to erystalllze tie pow thiclk, white llguid from 95. al-
coltiole T!ds atte ot was w-succecsivl so the alcchwol was
evaporated, 1300 mle.e of wabter and 25 vd. of 83, acetlec acid
were acded and tiie 11 .uld cryastallized Iato a oolid ~ass,
The acld was neutrallzod withh two »nercent sodlum bizdroxide
a:. tl.e moss was Lrokon ur and washed with water, The solid
wvas drled several cdays between {llter paper in a desicator
under diuinisiied pressure. Tl yleld was five [ rans,

A Parr annlyses for the clilorine content showed

37.75,. and 37.52,5 wlilch checked closely with: the theoretical
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value of &7.79,5 Cl.

The pliysical »nroseriles of Lhls cster are: a wilte
Solll ias8, .. De 4,=0509% Co; insoluable in water; so-
lugble ia avsolute etliancl and nwetlmnwel) very solualle .n
benoence, acetoune, ellcr, cllorolorz, carvon btetrucalorido
and carvon dlisullide.

The meti.od used 1In thio preparation o tie pronsionic
ester uas avout the same as that used for the acetic ester,
flve graus of tie carbinol and five Jraus of priplonic an-
hydrice were uced anl refluxed at a temperature that krept
thie volling :alxture condenslng aboul one-tlilird tie way ud
tl.¢ conceuscr., Wil vaiver was added Lo Lydrollue t..e excess
annydride o liguld separabod ocut Instead ol a precinitate.
Tiie liquld was exiracitod with etlwcr and relluxed witly three
sras ol bone Llack Tor 1L wluutes to rewove the Lipurlitlies
tiwat could Ve adsvorveds. It was {illered aud t.ec ebl.cr was

L] -~

Clstlillicd olfe T lTco.cue Was wostlllied uwuaer dlixdunsned

Drossure ana all calo over Ln oue Jraction bollli, at 100~
102° ©, under Juli8, preosuiG.  Whie LAcli wau tlaxes

pross,.  Wue first anulyscs by tiwe Carlius metiod slowed two
out ol tlree saniyles were sli litly low ilun clilorine content
o the Iractlon woas redistllled. Une saple clheclied alripsht
witn ti.e theoretical value. It came over at 103 to 1CG° C.

et Cunise pressure. A carius analyses on tids fresh fraction
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sliowed 35,000 C1 and 35.05,5 €1 whiel alrecd well

’

-

with the theoretical value of 3C.00,. Cl.

The nhvslcal pronerties of thills ester are: 1lipghi
arber, sli Litly viscous llguid; 5. p. 163-106° C, at
Sr71. pressure; & 23/20 1s 1.20123 insoluable in wabter; very
solun®le In absolute ethanol, netlianol, benzene, aceotone,
ether, clilorolori, carbon tetrachloride, and carbon disulfide,

In »rexaring the Lutyric ester tle same procedure was
used with five [rans of carbinol and five grams of butyryl
cl.loriJo as was used in‘preparlng tle pronionic ester with
about tle saue corresvaﬁfiug resultes, Tho liquid was dis=
tillec wnder dGiinislicd mressure and ecame over at 174 to 177° C,.
et 10z, The 7leld was four rao s,

A Parr analwyses was trled on thic ester scatuse 1t
was not a viscous 1lc-ld and 1t was tiwousht a _ood Mslon
a7 be nossible; but tle results were 35.755 Cl and 33.09,.
Cl whiilcr cid not ajree closely cnou v with tle tieorctliceal
value of 34,27, Cl. The sare fractlon was now mnalvsed Ly
the Carius :ietlod and three out ol three sacssles chweckad
very closely with the tleoretical., Tho rosults shwowed J4.42,0
Cl, 34.407 C1 and 24,34, Cl.

The phaysical prooortics ol v.ig eslter ares: 1l
arer, tiln liguld; HB. pe 174 to 177° C. at 1Gia1S.;
¢ 25/25 18 1.2507; insoluable in water; solucble in methonol,

benzene, acetone, cllorolomy, carven tetraci.lorice a.l care=

pon cisullilce; very solusble ln avsolute et aiol and ether.
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Tiie benzole ester wazs prepared Ly thwe weticl of tle

s

Schotten=-lawian procedurc. 12 [rars of the Lenzoyl

"y

cliloricde, [five crauas oI tue carbinol ond 100 :l. ol Jl. so=-

diw: hydroxice solutlion were placed In a S50 1, rlemuercr
Llnelts and stacen Lor «bovd one«lalfl oule. woiolr bl reacition

was couplete, as was t2ld by the teapersiure of tle ixture
cooling down, an etler extract wos :ale., It was dried over
sodliwmy sulflate, filtered, the etlier distilled off, snd tlhe
1lguld tliab remained was distlilled wider dindnlislhiad ysressure.
7t carw over at 222-225° C, at Fris. The vield was five srans,
A Carius analyses was oo tlhat showed tle chriorine conbtent

£to e 30.77,. and O0.00. . vwitlca asrecd well wit o Sve

thocretical value of SG, J7 ..

2o stonding two dars Lie Xlaguid errstuallizoed,

o ;
Tie plrnsicel rroucriicos ol Lids ester are: a vory
viscons, a wer colored 1ig Al Lollling. olut 2.0-205°% C. at

OIS

[ T 3 LT PR D g O . g A ey
JnitZ. s waen solidified LU vaz a wlilic soflt crysteliae

A T, - ey oy o . e e}t Lemar, s
susstance lilte nu ca il or) e De wumwlOY (.3 iivoolue

ot

avle Ia valecry oolunble il obsolule ctlauwml aud et andls
very soluvable In Denzeiw, acotoune, eticr, cilorulor:, carion

tetroaculorlde, and carvon clsulli.e,.

Trivrononecthyl-=tolcarb.nol Trovaration
Sirst run: 40 graxs ol wetolylaldelydo and U5 orans

of brouwoform were Iintroduced Iinto a one liter rond bLobton
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flask. It was connectcd to a mechanleel stirrer and silrred
for two hours while four rais of npowdsred potassiwi hydroxe
1do were added in portions over a period of cne loure 7The
te  verature went un to about 50° C. wiieh showed evie

cence of reaction. The ixbture turned a 1i it tint of browm
In c¢olor. After standing over nishit the lxbture was ether
extracted and filtered, The etier was distilled from the
fl1ltrste and the residue now rexalning was steam distilled
to re:move any unreacted aldehyde end browolorm. Aboubt 80O
le o Clotillate cave over. The roalidue was ether extrack-
el and wveslhied with & solturated solutlon of sodiwuws sulflte

LER} b

to roreve sny reocelning allshwde, Thon 1t was wvashed with

~
4

two sorcent sclution of gsodiw: hydrozide to rermove any aclid
tihat iny loave veen foricd, Afbter washing a-ain witii vater
a.d Jriing over sodiwt sullate Jor tlree hwurs e etlor ex-

o

troct e Tilbtored into o Clolizon dlsbilliv Slasgis o ¢ the

etior woz Clstilled s Thie residue was distillec mwmnder
AL lulaled oressure, Tiree ‘ractlnng were collected as
follows:
Praction I 20-1,.° ¢, 1las. 7lold 4 roaas
raction II 121-135° ¢, 1liuis, yileld 3 srans
Tractlon IIT 138-107° ¢, 1lriis, yield O [ravs
Leco .position ve_en at 1J7° ¢, and the te:perature
fell. There was sowe darlt vapor coiing over .wst ol tle
tie alter 190~ C, that was evidence of decowvocsition

beosinnlnge.
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The 12t -Cle {raction was analysed by the Corius nethod

litrodlately after dlsbtillation, Thie three analyses ade all
checl:zl elesely wit! tle tiwcoretical calceulated erount of
GLel,) itre  Qhoyw were 04.00,), 04.30,0, and €4,18 ., Lotk the
sceond and tilrd fractions were uscec in synti:cslgl: csters
wiiell chwelied alrl lit,

Second runt 40 rras ol n-tolwleldehylie and 7.5 _raiis

f brorwlorm: were treatocd exactly as the {lrst i excent

17droxide were used

tihat seven ranis ol powdoered

o

"

oG adea’l over a pericd of one Lour, otasciuv: hvyaroxide
wos alded witil tle recction zto ned war-ing wy wen a smaall

nortlon was added., Tl eolor realnca vwiiiteo ingieond of
1i-7% Drowny tint L1 tllls oceccond e wn distillatlion under
Ci-A-lsl.ed nressure tle Tolloviin, Iractlions wel e ol

- ~d

tolnaes

~ - - -y i T
“racition I RIET N Ce  driT,
oy e e -0 U ST -
actlon I1 107-1350Y C. Jowe "leld 1o raws

Zgeowoaltlion sctarted toen and e Lorperatiisoe Lron-

de The secnnd {rectlon was usca In priparin esters of

Q

-

to carticol, It was nobt analyscd lor broudnio content,
Tlhie it sical propnurtics of tixkls caroli:ol are as

followss

a viscous, dcrk, red Lroun liquid; 3, n. 101-153° C.

at 1lwris. & £5/25 is 1,0040;3 iusoluable in watery soluable

in abvsclute et.ancl, nwthowl, acetone, cllorsfor:, caroben

tetrachilorice, carbon disuliile; very scluable In venzene
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anc otlier.

Tgters of Tribrononiothyl-ii=tolylcarviinol

The met..od used in preparing the esters ol tie tri-
brouomethyl=m=tolylcarvincl was aliost t.e saue os was
used in preparing tlie esters ol tihe triculoronieiirvle
webtolylcarbinol.

The acetate estoer was prepured by relluxing four
Lra 8 of acetic anliyydrice TJor Lwo lLours, wt enou’l so
the liguid condensed aboul one=-fourtl: tiwe way up in a
water condenser, After cooling water was added to hydrolize
the anhydride to the acld, ATfter standing one ligur a dlrty
brown solid had formed. Iv was etlier extracied, rellux-
ed witlii tliaree grea:mxs of bone vlack for twenty idnutes,
filtered, waslied with a saturated sodiwa Lisullite
solution, and two _erceut solution of sodiwi hydroxlde
until alkaline to litmus paper, ‘he ether extract was
dried over sodiwa sulfate, rCliltered, the etler was tl en
distilled off, uwien the residus covled 1t crystalilzed.
It was recrystallized from Lot 95,0 ethanol ard dried
between filter paver until tloroushly dry. Ylwere was five
craxa of tlie acetates wn analyses witlh the Parr LOWD thwe
solld ester sliowed 57.35.. Br. and 57.76,0 br w.icl a;rees well
with tlie calculated tieoretical value of S7.77,. I're

The pliysleal prooertles are: a wi:lte crysiallne

~

s0lid; le 2e 18 32=93° C; insoluable in water; sli l.tly
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soluable in absoluite etl.c.0l sl wnclianol; very scluable
in benzene, acelone, ebtlicr, chlorolcr.y, carwvon totruci.lore
ide a.:d ecarbon dlsulphi.c.
Ulic nreoplonate ester wad preptircd LY Lle saue proce-
arre as was used in tlie acevie ester, using Ilive [ra:s

o) Tle carbinel with flve _ra.s ol oronlonlic anluycrice.

It caze oubl as a 1lizit a Lor ligula tial would nst
crrotallze B0 was Gistlilled wider dliuinlcslied pressure,.

T.e feollowlin, Tractlons were collceihed:

RS 0 .

L raclion L75=-1217 C. Floias.

- I R - o v Fo ey

Sractlon 1T 1ig-11L7 (. VIS .

Sue plelae Jpon Llle doove Uwo Sracbtlons wos Ioulr JIOGS.

coe ol L oe Lo el w2ildlia. Tractlon Ly tie larlus
retlicd glhwowed 1t to Le sli:iltly low I1n Lroulre conteul.
Tlc caleculated ticorctilcal valve of Drouilnie Ls LO.31,,
b.t L-e gualiyses slowel L5.11,) or and S4.7.,0 o0

Tle leower Lolilin, Iractlon was tlien analysed and
founl Lo izve a 8Lill lower wro:dne ciabeat, so t ¢ i _.er
fractinon was redlstllilcdle Wilis Llze, witii tiie clcostlion

el t e Ilrest sevoen or ol it drops, it all caie over at
.() - T

7.0, Dressure o.:d 1LI-1047 €. sneze {lrsi «rojg wero
collcctel gsparately. Az an attelzt was weln. —alc

G—Otea.'-:s:i.rle tL:G aenglilb ol t.c l.l il it CI‘Vbtﬂlll ZGJ
i} v o
}'}t‘:n o il _'.té o) llli@ CI"‘,’Stulline A8 3 e T:.Li 5 ,.888
o 2 !

wea prescoedbetweoen filier paper, ti.en asalysed by tle
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-

Carius nmethod. The two best ananliyses slowed 1L Lo con-

tain 40 and 55.20.) Pr. These results were stlll

(JT
L“

-

8lis tly low and tle estersiiould have Leen reerrstallized
from gome solvent and anot” er analvses ale, but tiere
was none lelt to worlzs with,

The »lhiysical pronertics ol ti:o ester are: a v lte,
solft, erystalline mass) . 2. 320° C.; DBe pe 103-172°
Ce3 Insoluable in wateri solueble in alsolute cillancl,
mothancl, and carbon digrlilce; very soludble 111 venzene,
scctnao, etier, ¢ .loroflor , and carbeoen tetrachlori e,

Toe butyric eater was prenared acecordin Lo tie sa e
procedure used in Hrensrling e acctic and ~ronionde
esters, usin- five cra:s of carbirecl and {ive  ra's of

butrrvl chloride, The 1liqrild resulted wos Cisgilllced
mder adindnished pressure and the followins fract
were collected:

Traction I 55=1.5% C, TS W

Fractlion II 131-1.5% o. D 3.

Tre vield was threc ra-2 of an a her colercd
1imuicd. & Carius awal* es s.owed e »roduct to ¢inteln
54,06, and 54,120 br. wilch g reed well wit tihe calcu-
lated theoret cal wvalue ol D4.14,. ...

The physical prosoerties ol Tiis csher arc as
follows: an aber cclored, viscous liquld; Le me 171=
155° Ce. at Onms. pressure; A 23/2: 1g lo.7.<.3 iuscluaile

in water; soluable in absolute etiannl, mebtl.anol, bonzone,
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acetone, el.leoroforu, cwrbon btetracilorice, ono corui.
Cictullicde; wvers scluable In etiwr.

Th.e ucncoccle estor was prenaled wy bhie se_ular
sClobbten-=lawen Jwet'cl. 10U l. of Olle codiua hydru“;dc,

12 raus of venzoyl cllouori.e, one Jive [ras of t!

)

vl were placed in a 2050 1l, flasic and shaken vi,

1y lor O rinttes.s & tilelr, wilte liguid, a r.ogb

1
Y

gettlcl out on szandin.. Yhe ligulid was docanted,

€ Care
TOTOUS -

‘_ﬂ
[P

vorzoate cxracted wiit.. c¢ther, refluned witly tiwree [rans

- - ~

O
[ 3
L
O
i
i
o}
<

[2ak]

ooLfor o0 loauvees ana tlen Diltered. RRY:)

filtrobe was wvasned wotl. a saturabted solubtlon ol sodliwa

- . . . e g Tt .t - Sy et -
bLlsurlllite and tuwo serce L sodlv. aydcroxlie umcll Lile

b S DO P i 2 oa.. . P i E ]
golotlon reacvol waslc toe iU 8 o €. WG 8uLoY

*

gvajorated il a jellovioha-viiite, solid :mass ol

WL

sloncin, over 1l I Le L vas recerystallized fron Inob

J0, - ehloricle The Ticld wags flve o 8.

» * — - PR | - - K . = -t - il L
SO Cari-zs ooalreges o Lc rocunt Slowved Lt

cololil Suea., &l LUl O, pine *lgsce swounis aj2rece with

tle caleunlated tleoret.cal a o alb of DULZ .. .r.
The _lurslecal pro . riles ol L:lo ester are as

o

a vw.ite crystaline sclld, .« e 18 JoG=U

{'ollows:

Ce; insoclu-

g:le ln water; slisnhtly scluable In absolute etlensl anc

wet. aroly very solusiulo 1n bonzena, acetone, ct.cr,

for., caricn tetracilorlce, and carvor digvl.lcec,
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Trichloronellivlen=urimshienylearbinol Presaration

[

+ae preparation of tidls cerbliol wis atternted by
. aliost the ocroe nietliods as were used in prenar-
in_ tlie triclloro:etlhle-and tribrorvauethylenetolrlcar=
bincl but wiitlh alnost no success. rour rouls vere ade
aic one lactor vug variced eacl: tite wiih no chlanyze n
resultye, Alwvays Juot two to tlrece [ ra ¢ of tle tiov Lt
to Do desired product wonld Cilstill over, end 1t cdidn't
cuoe over &t o constant telrperaturc. On dstlllation
terier Lol losled renotore e liguid would Lelliln Okl
over ol chout L4257 C, an’ 7=0 tue,. progsure. LU wouid

satliawe Lo o ¢ over L siuend
- PR -~ L, - P4 - - T e N . " 3 Sl v N ' ~
tirie wolld o steoadlly rico winlll about 108<17C0% Co Lo-

co _colllon wodla Lelin oo Lilo ten.ratire ond Locrce

1o o toarry charred uwass left in the

SIS SR T T - LRI o ~ Ty ~ O o, . -
[ u.'x., J.l,_ll\__ - l&s:;. ES [ './EJ‘) (u‘. tO ax.)’.;ht l'?\u C. 3 J.RS‘LGE.'L(,

of or a wer lignld clstillin, over, a yellowishewl lte
ser L3501l ase would coilect lu Lo alr condenser aad
re.cels thele vntll reoveo Lrorneabtin ot erou.l o 1t
wor 1< roin Jdiwiie 0. £ wod novor lesgs bian tvoe Jrans or
riore tien thiree gra s of tlils i lier Lolllg froctionu.
mhwe lover freoctlong coalilned always conbalined fron s.iX

to ten _roos of tle an.cr viscous 1lig 1d.
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o4
Sixty _rams of n=brouoteuzaldehyds witl. 60 raus of

chlorofors: weprs inbtroiuced fuato o rouml Dobbos 1losi il

j

O TL 0 Lo LoWwldeIrsd L0o-

stlrred ccelwitcally viille fo
tussiuwn hylroxlie we e olleld over wa. Lall Lowe L.riOode
The teriparatiice enasel Ly the ro cblon 311 aok rise over
45° C., whilch wns evidence o. 1ot nch vesctlon be.in
place, Potassiun hylro:ide reu-.ti. with calorcfora
Clves off mbout tlhat much heut.

It waa thou it thsat atrospioric wolsture nay be
hinderin: the r«<ction, so the second run wus carried
out In a three necusd flask fitted witl: a mercury sesaled

chaniceal stirrer. (ne of tlic otier two necks was [lt-
ted with a calciun e lorile tubs snd the otlizr vas stop=
pered. All the oti.zr conlltiong were koot ths £2.¢ &8
12 tre first rme {iliece wns no aotleceable cilan s 1a
resuzlis,

kel

It wes thourt tint 1 Liore sotassliul hydroxlie
were uscd hetter resulits wolld Je oltalned. iLhie
Nnird ron wvas carried out ymiler the saco conditlons asg
were used in the sescol. r»on excent tiat scvenr rans of
powasred potassi-ua hydroxlle were added over an hour
perlod of stirrin;. there wag stlll no notlicenvle

clian_¢ in resultse.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The fourth run was nnde like tlie sccond exce~t tiat
While the four “rams of potassium Lyrfroxide were bDe=
Ing added tle mlzture wos et at a Ltemperature ol ahout
CC to 65° C. by Beabin: with an electric Lot lote.

io Detter results wore oltalned tan belfsre.

Llways fro™ one=half Lo two=tliircs of tle aldeivde
naed srould e recovercd uvrelanced In thie stesy dlstllla-
tion, and mre would e nrecinitabed with sodiuv: blsule-
fite later, This was evicence that tre chlorofor, did
noct react and add on to tli:e aldelwyie, or was decH.nos-
inm eraln curine tle steam distillstlon.

e four small bl ker bollinc fractions were come
bined and redistllled uncder Jivinlished nressure anc ¢olw

lected 28 follows:

Traction I 1¢7-155° C. 7. 1 -rar ~leld
Tyragtlon II 156-170° C. s, orra yiold

»

It wag theousht tiat the 11 Jer w0ilin. lractl ng
of wilte se.1~solid “rass would cryrstallize, Dul at t e
end of tuo .ontihs 42t was ctill tie saiv.e Yie wide
boilin - ran e of tlec g 2l1ll Iriuctlouns regultiy was

-
T

1¢Clcation thet a ~ure co o nd ald not bHeen Nrennicde

s ded L
A swLiery ol laects cconccitdiy, Lhe Lnvelll Gouol. ol

accéing chlorofor. anc vrouolorm: te wc=lulialeoico tie v
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Preparation of esters from tle resulting carvinols ere

s DO T a o . . .
tabulated in tle clhart below. '
CO:—J.';_)O' "1"‘ Ry ey I Sd oy gy £ N PR R ==l ol
R TP CFC R i TN Le Do P ARo oy o s.e Je iwelyses
or
\ Ca 25/ Cale'l Toind
iriclhilovoneilyle J1:07=1007C) 9 s | =-- SRANNSNEON Y I pex t

n=tolylcarblnol 44.85,.C1
Leters of above

Acetic -— ——— [25=B0°C| 57,7501 U7452,.C1
8‘? r?u,.'oCl
Pronionic 163=10G°C| Gram | 1.2C19 | 86.00,.€1]35,338 C1
_ :u. 3:) ul
putrric 174=177%C| 10ma | 1.25C T4,ETECL 34.42ﬂ01
w .. :.\J .,Ll

Bengoic CoC=0l00%C] Grma Ie669C | 20,.07,.01{50,.77,.01
Sv.é& Cl
[Tribrosoetiyl- L01-2007C] 1luun | 1o0U4U | €4.C1.. |04.30,]
m=tclyleeroinol ;;.;g Hr
~eters of atove

Lechlc ———— ——e 2etzCo | rvor i e 9 e
S7.7C,,01

STOnionic 1.C-1 4%C| v 23Po | noor e ::.;Q:sr
«J{Jo lus_r JBP

utyric J1=L05C T LeW Ll wdall o u;.lu r
) 5 Of.,' ';Z’

Lenzoic - wew T30 1 T T Lw.&uuﬁr

OU 33 zul Br
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COLCLULION

mntehloreetlhiyle-ans Lribratwietlhiyl-tni=-tollearbinol

~
e
oo

as well as thoe acetle, roslonle, Dubryrlie, ool bonzo
calers of eac’: can be Hre:aredc ©y tie melliods s ovm In
this nuner. The carbinols are rathor unstable coimowds
and seex to Jecorpoce snewhat on sternding for a lon
tirte or at i:l-h termeratures., The esters seen o be

-
h

rore stable on sterndin~ and at . temmeratures.
Chilorolfora will not sdd to me-brorobeongaldehyde iIn

ooovnte lorse enow ™ to e oractlcal under tlle sa.e

condltions tlhat 1t will adcd to =omnc of the otler aldiee

lraesa,
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