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Introduction

Thie theeie deecribee two netlmde of ccndeneine phuole with veete.

chlorobeneyl chloride.

The Oleeien nethod in which the phaole were converted to e eodim

ult which wee mpended in e euitcble median and then treated with the

beneyl chloride. remer meetigatorc showed that this method gave only

the ortho eubetitnted phwle or the corresponding others, the yields of

each depending on the nature of the median need.

The Huston method in which the eondeneetion woe effected by the eaten-

lytie ectiu or enhydroue eluim- chloride. The Note being pere lub-

etituted phmole and c mall per cent of the ortho derivetine in cane

cane.

m above nothcde will be diecueeod in detail in Section II (Hie-

torioel) of thie thceie.
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nietorieel one

I. Eerl: Minion d Phenol

m earlieet work on mutton ef phelele nidlt be welder“ to be

by fluorite end nerte fr. 1871 f- l"! (Aeohr. Ghee. 1871, 705: In. 5.

«n e. no) can the:W dime-m hetone. ulna phoniwrle acid no I.

mamas m. ‘

About thie ee-e tine B. reterne (one. chin. itel.. a. l - e; 1872)

mhaul phat“ by gently heetins e mixture of muol aid beneyl

chloride in the preeence of cine out. me oonpomd hed a. melting point

of 04' 0.. antenna in elite white neodlee end was eclnble in ethyl

ether. elcehol. emcee. chloroform. or in elbline eolntione. substitu-

tien We were forced with nitric eeid end a. enlphcnic acid woe we-

pared en treetmnt with euphoric acid. Ibis cane beneyl phenol we we-

wed by muting mieole and treating the nixt‘u'e with II.

three me leter (We) Peterno and Pileti (Gate. chin. itch. o.

my publiehee m erticle deecribing the eondmeetion of phenol and bencyl

eleohcl eeing e mixture of euphoric and acetic ocide ee e. dehydrating

m. 'i'hie time eryetele end In all were obtained. Moe dryetele eere

laid to be the bunyl phenol and the oil on ieona‘ probably on ieoneric

beneyl phml. .

hrkine end Hodgkineon (J. Chan. Soc. 1880, 7843 1880) reported the

ieoleticn of beneyl phenol. The: heated e mixture of phenyl acetate and

benerl aloride obteining e. ccnpomd which ehowed by analyeie to poeeeee

the female cunfio, end upon treatment with alcoholic mu yielded an oil

which when purified gave omtale (m. p. 39“ c) analysing to have the

follicle 01031 O. Acidification and purification of the slimline eolution
0
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yielded e orntelline mm (n. p. 80 . 0190! ehioh had the for-ole

dunno. nth-m there wee e difference in eeiung point of 8' thq

eee—ee theironpeudweetheeeeebeneyl phaoleeyreperedbyreterne

end the lower melting new one d. to imporitlee.

Decidutheebereworktheee-etwonenpreperedbeneylphenpleoetete

be treeting benepl chloride with phenyl eeetete in the meme of ole-id-

” fluoride (J. Chen. Soc... 87, m. 1880). Thie ie the firet work with

niacin:- chloride in eondeneetiene ee e dehydrating agent. Ite nee in

thle connection will be eieoneeed let” in file theeie.

In 1881 Lichen: (Br... 15. 1583 need nolten M12 ee e dehydrating

cent inthe condeneetimed‘beml elcchol endphmol endebteinede

eryetellineW 11.1.00 «- e1. 0 and 3.1». :30 «- 322° :2.

Bennie in 1882 (J. Ohm. Soc. . 33, 280) chewed that the empomd

melting et 34' c obteined by Petcrno end run: we purebeneyl phenol end

the oil wee ortho haul phenol.

By nee of enlphuric ecid et boiling tnpereturee J. V. Bram the" es.

1m. 1910) prepared beneyl new}. other, beneylothyl ether. cvlyl ethyl

other end beneyl ellyl ether by oondenection of the corresponding aromatic

bromine derivatives and the respective elcohole.

Johneon end Rodger (.1. Am. Chan. soc... so. 1014; 1913) prepared cob-

etitcted phenole end ethere (by reduction with In amalgam end 301) of

nixed ketonee conteining hydroxyl or ether radical- in the beneene nucleon

Emplea reparation of methyl ether of 4 ethyl phenol by reduction of

p - ccetyl enieole.
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II. he Fork K cleieen

In 1983. Le claim (he Anger. Me. 36. 478‘ published hie firet

article on the carbon alkylatien a phenole. the results of hie inverti-

gatien ehoeed definitely that men the eodinn derivative of nononrie

phenols wee heated with an elm halide in . "non diecocieting" medium

each an toluene. carbon allqlation took place mainly in the position ortho

to the hpdrcryl pomp mile» in a "dieeocinting' media: as methyl alcohol

the alkyletion took place on the oxygen. feming the corroeponding ether.

Olaieen gave the following reaction"

awe) MR

) (methyl alcohol)

(1) O +£03.01 z: * A —7 O +nacl 

one 0'33 c 03

none - B

01

a

mu mechanic: was built on llichael'e theory (J. pr" 57. 4863 46. 189)

m- the reaction between eilver cyanide and methyl iodide.

' ‘81» N

9,-As+on,z-—+gx-—~+g+m

m, ' [“0113

to explain the formation of the carbon derivative three different

wiewe hue been adwamee end were diecueecd by K. ton Aurore. G. Wagoner.

and 1h. Bohr (char. tantra l. ace? .. e. 1926) namely;

(a) The initial formation of addition products with enbeeqnent

eplittinge

(b) the initial formation ct normal amen derivatives with enbee-

q'cent Writ into the carbon derivatives.
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(c) the reparation of the metal ae metallic halidee, forming free

r3.“ 3“?
and with the alight reactivity of the allql group partial or complete re~

alkyl and encl redieale

Witt of the enel to the hate radical and finally the onion Of

radieale.

Of the above the firet were formulated originally by China and le

neat generally accepted. mic nechenien can be written.

.'&a-HBI “039 am

" ‘0.+nz—-+ ' I I

.3... «one «am: """“""~b-n

in which after addition a ehift of bonds tcloee place making pceeible the

final formation of a compomd with the alkyl radical attached to the orthc

poeition of the ring inetead of the oxygen atom.

Claim lieted the factore mich effect the reaction ae followe:

l. ‘l'he kind of phenol: Meantime 1 complex phenole were carried

out with greater difficulty than the core einple once.

1. {he kind of radical attached to halogen. maturated. eaturated.

aliphatic or aromatic. n woe found that naturated allql halidee Mod

the formation of omen-derivative” while mm... alkyl halidee pro-

noted the formation of carbon-derivatives.

a. the kind of halogen-

4. The kind of metal in the metal phenolate.

B. the temperature

6. The reaction medium Discounting media mh ae water and alcohol

give orygm-derintine ae condeneation products but in non-discounting

media ouch ae bmcenc. toluene and enbetancee lacking in oxygen than carbon-

dcriwativee will be formed.
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Related combatto thewrkofOlaieenwae therearremementof

W ml ether to give a beneylated m1. 1. Von Alphon (nee.

cm. can. Vol u. m. 1927). no heated beneyl pherwl other with

em.“ lWeMommemroma that it yieldeddhydrorydiphenyl

nethene and a dyesturf.

11:. “mini. Chloride no condoning Agent

(a) Early work

In ten Medal and Gretta condensed ml alcohol and variou- hydro-

cad-bone (ca-pt. m... M. m: em Bee.. lo, use}. they worked only

with aliphatic cupoude but alt-inn: chloride hae fomd a far wider nee

in organic chenietry in flat it new be utilieed in alnoet any one where

the elimination of hydrogen chloride. bromide or iodide ie to be accen-

phiehed.

the action ie not well explained but three theoriee have been

evolved.

(1) Intermediate compounds.

(2) Catalytic action

(8) Dehydration

meory (I) no supported by Boeaeken (Rec. trot. chin" 19. 19 .. 26,

150. 1.11) and the reaction reproeented an

em + 11013 ---—9- ”mam“:

nooounci; + am -----> acon'nucl, + act

m,on“: * m0 room 4- not, + x 320
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Wool! than. 1:. W: 1800) and Bang-about (.1. mm. aha... loo.

8663 1923) «mmmm the oono idea or mun. “minor-organic

ow- .

an... Mm (on... 11, 8151. may mm» mu mm on-

pounc- of 51mm ohlorldo with hydrocarbon formula 113615-0535 onfi

Magma, mm: mm ooooont for tho largo amounts of no), not.

stool. (Tram. chm. son... 1470. 1905) farmland 1m- theory that 31mm

chlooldo on o. true catalyst differing from orthon- ootolyoto only in m

«Mom: to boon-o mount ho to tho “emotion or ota‘olo coupon“ with

oorhln mamWduring tho reaction.

'l'ho «wanna thoory m upheld by the work or m can wow: (nor...

u. 187, 1881) in trauma phoaol vlth olmlmn worm. and. obtolnlng oa-

phonyl othor and um- b: Jonbort (count. road" 132, 841; 1901) 111 tho

mantle: of mm. and p-tonmmo. who notion of gamma: Ilth tho

mm in tho prooomo of urn, apparently lndlooteo o. dohydrotloh

”‘5Mo

(b) Tho work of Man

Using aim oldorido the condensation of bonoono and bowl o1-

oohol no carried out by Huston and Frlodom (J. Am. about. 800.. 58. 262?;

1916). The promo" wox-o alphowl nethono. oomo p-bonsyl bonzono and

outta-now. Ila-over. at low temper-omen oral in o largo exoooo ofm

oho yield of 4111th anthem on h1g1 om mat or tho by-prodmt 10m.

lunar in 1918 tho m lmotigatoro extended their work tom

oooondm olooholo (J. Am. Chem. Soc... (0, 7861 1918!. Good. ylolao voro

chum ulna 411;th oorhlnol but much lower yields Ihll othyl m1

ouhlnol and 13%th phonyl carom; vol-o mod “thong: tho rota-ding
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effooo of tho oohyl mop oppomd to be auto: than that of tho uothyl.

duo mm mo given not

a B

c‘na-g-oa 4»W .5331... own-gown 1' 82°

thnmmuomdhbooootolyotoi '

m (Sol... 88, I)” 1920) condmood bowl alcohol and phenol in

' thoW of 1161. and obbalnod p-bonoyl flannel. Later ho about“ bio

out doing yhonyl uthyl obhor, phonyl othvl othor and bonny). chloride in-

obood of bonnyl aloohol (J. Am. chem. Soc... 46. 3775: 192d) ond tron tho

nopoobivo yioldo proved mob bonoyi alcohol woo not converted into bomyl

chloride boron the reaction book plan.

no yours labor Huston Ind Sager (J. A. Chan. Soc. 68, 1926) opplying

tho 11013 mootion to annotated and moaturoood oliplmic and mode o1.

coholo with benoono found that. in arofitio alcoholic activating! only

uhooo no: the hydroxyl on the carbon atom mm to tho ring mom. ohat

mooturobod aliphatic olooholo up to and inclining ml do not mi. and

that maturation on tho oat-ban atom adjwon‘b to tho alcoholic group in-

creaood tho reactivity. .

In tho owe year Baotou and Bax-blow obtained P-hydrmldl. 1 . di-

MI pontoon by condensing phenol and plum]. baby). would had in 192?

Buoton and strioklor prepared P41361013? - l. l -- diphonyl button in tho

om m: by use of prowl mm carblnol and plumb).-

Euooan. Lewis and oratm (J. A. Chem. Soc... 49. 1565. 19.27) och-

donned secondary alcohol! and phonol 0011611111333 that unoa’mratlon on the

alpha carbon atom increased the reactivity of tho hydronl group.

About thio bimo the bonsylat ion of oreoolo who attempted and cocoa--

plishod by mom of the A1613 condensation. Huston and 3mm vorkod

on tho bonoylation or o-oroool. Bolton and Honk on tho bmylotion of
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Il-oroool and Huston and kill as o oimilor bomylotion of P-oroocl. Thio

m): io mtoinod inmmothoooo oo ioooohotthorollwine.

to 1m Mon and Miold otwiiod tho «foot of varying moot-bloom

of mono). and 51615 on tho yioldo of on and :- bohoyl phmlo. 11qu

mo inflamed by harming the wt of mono). but not tho mount of

£1013. ‘

Fulton and Eldridge (J. Am. Chem. Soc. 63, 2260, 1951) condensed 2.

Wiohlorophonol and bonny). alcohol by the £101, method isolating for tho

that time a: 0th.! product! Along with tho oubotitutod piano}. in an alt-'-

Iim ohlorido oondonootiom

aloooly rolotod to tho investigation to be outlined in thio thoolo

io tho cork demo in thio laboratory by Chou (motorio 'mooio. 1930) and

noodloy (motor'o mooio. 19”).

Chen carried out tho ocndmoation or o-ohloo-obomyl ohlorido and

phenol by both the £101, ond tho aloiom methodo. Uoing 11013 he prom

ond identiriod 4 With“ ohlorodiphooyl moth-no ond oh“ that

oomo B tum-on 8' ohlorodiphuyl nothmo so also formed. With aloioom

ho named a hydronq 2v ohlorodlphohyl nothono and ldmtii‘iod u. Chlor-

ination of oithor o hydroxy 8° dolorodiphonyl mothono co 8 hydroxy :0

chlorOdiphooyl nothono ho tomd to toho ploco only in tho mooupiod

ortho and porn position: of tho phenolic ring.

Boodloy oorking with p—ohlorobomyl ohlorido and phonol in o oinilar

humor oo moribod for tho art of Ohm droo wooticolly tho oono oonolu-

oiono om mmod mlogcuo oonpomdo with tho ohlcrlno in tho 4' pool-

tioh. nooovor. no orthc oubotitutioh no demonotrotod to new you

Inbotitution in Riel, oondonootiono.



mum of tho Problem

mo 15me or thio mblou io oo follow:

1. no worm. identify. and study the groom-tics or omo

Wdooiootiooo of chlorodiphonyl moth-no.

o) I hydra: :0 diohlooo diphonylm

o) o mun-w ot «Moo ugh”). mun

o) 8 hydmzy a, o, 8' trichlorc 41mm not!!!»

a) o tummy a, 5, av triohlcrc aim: nothnm

o. h immo tho MM of tho obovo WWI.

a. in 1mm their Gator dog-intimo

do Ea‘o date-amino the outflow chloriho will Who on uttering

theW

O 3
1
1
0
:
:

Q0“

and

___C.‘.

G1

H

0

r: "“2 <9‘\-~ ,’
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8m. Preparation and ratification

of nun-1m

I. Mica-0W ans-rue

(3.) Preparation of ”ta-chinchlm

m—ohlorotolmm was prepared by a method mum to that “out“

nmmmmmxmmw.n1mzormgmgosymm-

ounn. ammummw1mm- Wotan!» «rpm-Mom.

Ali-action boning at 161 tonmmuhmH-ohllim

all! in mi in the “flowing mum.

I!) chlorination of W1”

I. weighed amount of n-ohlmtoluau usually about 100 gram In plain!

mummmmmmbdflaatflmvuhannumms

m for the introduction of chlorine. chloral. meshed with sulphuric

aid-uwmnmnuxabmlemrmMomnqma,nn-ll

pumofmoaphamWMwiapmmuamtamennmm

mm a: us“ was maintained by use of an oil mm.

m flack plu- tho mhlorotolumo mu related a the beginning or

the admiration and at intervals em out the prma mu: about so:

ofthothemtloalmmtorohlorimhadbmmd. Misha content-c!

the flask were nationally distilled. The fraction distilling om Mm

2M0 - 317° no .210 31-011th chloride used an the following Manu-

float. m fractions were returned to the that with flash n-ohlaa-o-t

tolu- Inl mm fluctuated while higher fractions undoubtl: a amoro-

produnt m discarded.

mm:

mm"Mlm not uthont ramification.

“
*

.
-
-
X
-

-
4

-
H
R
H

.
L
-
‘
A
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III. 8. o “011mm,.

Ibo toohniool a. o dichlorophouol III twice "flotilla! moor ro-

mo mum until o ml: omito cry-tolling product no obtain“.

uniting point a! tom-moo met no «.5’ to 45' 0.

IV. I. e Micron-ml

Ximmb’mlflho‘otn. momx. mind (0. 1..

81. It“! Mthoyioldovoromylwoomiotiono inmnotmom

mmwumnmmumw timo oft-notion. uomtoi’oul-

yhuio ooio. omt or omit-o hydroxido. and wooooduro mo W.

flout-r. at am than oom arm oonld to obtaiud tor oooh solo or

m1 mood and oo tho 1. o diohlorophonol one! in tho omdonutiono ro-

wooonto tho ominoi peanut of now roootim. In canal-u tho procto-

ouro oo- oo roum. 1.5 salon or phone: up um“ with no éamo a:

“contrast“ oulphurio will in o 8 mm 8 liter floor oquippoo with o

nominal otirm and o tubo for tho introduction a: ohlorim.

mom-nomad for tourhouro moboilingntorbothto in-

mo omloto onlphonation and thou undo ollmlino with 40‘ oodiu bromine.

no running oolid coo ontiroly iiooolm by 600 on or outer and who:

tho mixturo had oooloc tho theoretical amount of mixed ohlorino no mm

by voighim tho (look and "action mixturo boron-o bubbling ohlorim into

it out than nighine ot intmlo until tho mpor wt or ohlorino oo

“alumnubothupbythormtion. Thomixtmmthoudivlm

into in portions In! men distill“ to raw” tho ”18111li which

“Marci-moi“ mortont. After it flappedoomingonrthonixturo

no mpontod to canon, I00 to or commuted onlphurio ooid mm and

man distillation continued. the nu: being hootoo to woo . 210° 0 on
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on oil both. who 8. o diohlorophonol om m:- oo on oil which ool iditiod

om woo mininotW roam mom. m puririod prodnot M o

uniting point a: 57 «- 57.2“ a.
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momenta-l Rt.

1. mmuthflrowfl' ohloroiiniowlnothonoondlohloro-

bani mi othor o; elooioa mum

on I ‘01

out») a: OWO

O’MQ ""°‘“‘”< Q W53“0%

WuuuMhMimdemmozooooot

 

tom in I throo who ono um um hottand flak. equipped with

o ooflu motion out o mom ooolod otim. mo contonto of tho

nook woo hoot-o um tho toluo‘uo him on: tho Indium menu rioing

tothooortoooottholiqnid. mouth otirroooao otartodonatho

«dim room to bird ohot oioo by otirring. ill flamo taro mono

from tho vicinity of tho routing nixtuo and mo half nolo or phml in

tolm no Mood. A Viacom ooootioo amt-on with tho ovulation of

meson out tho {mm of o whito mo of oodiuo phomloto.

no motion woo bung“ to omplotim by hosting tho {look on an

oil both at 100° for about tour hom‘o otining continuum. in tho not

“lotion ono bolt non of III-chlorobonoyl chlorido one in thou Monou-

tim doom-1m o corinito wt of 8 ohlorobonoyl phony: othor on

“not. Pmiono work on o notor’o ‘rhooio by In 3. Ban! and work by nu-

oolr m giwou tor: poor yioldo at a hydroxy 3’0h10M1W1 mm

racing from 8.4 to 6 gram ohoro no 3 ohlorobenoyl phony]. other no mo.-

od. following tho work of ”thin looloy “some Bruno Derivatiwoo of We

on Poro Bonoyphonolo". Moro 'mooio, In equilibrium woo aroma to

In” batwoon tho mum of 2 turn-on 8' ohlorodiphomyl methmo and I
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ohloro buoy! wowl othoo and it on thought tho addition of 8 chloro-

homoyl m1 0th" wouln run)“ in on inorooooo yiold of 8 hydro” 8'

morooiphooyl oothono.

m oonomootion oftoo tho Militia of tho o—ohioro boaoyl ohlorido

and o ohlooobonoyl yum othor woo mm” by heating tho flask for

oighttotoohom onuoilbothototomporaturoofW-lWO

flirting continually. Ai‘tor tho opooiriod timo tho mixturo woo ooolod.

whoa twioo vith wotor to roam tho moi om iiotillod under otmoo-

phowio mum to m" 0 to rooowo tho toluono om troooo ot wotor. on

reuniting oil on trootoo with :00 oo of Gluion'o reagent (550 grmo of

m uooolwod in 400 oo of wotor and Mo up to too litor with nothyl

oloohol) to form tho potoooim oolt of tho {tool derivative which io ilk

oolublo in potrolomn other. no miztoro woo than oxtrootod with than

too oo portion of petroloun other to tomato tho 3 ohlorobonoyl phony).

othor and tho rooiouo 1m moo ooio oith oonoootrotoo 801 and loo 1 o 1

mo:- whioh it we ortrootod with throo ooporoto 109. no portiono of di-

othyl other. who ooloonto woo-o oiotillod or: in tho oaoo of both tho

potoolouo othor om oiothyl othoo «tomato and tho oilo that oooultoo

from both oxtroctiono woro flootionotod undoi- roamed prooonro. no ro-

onlto "1‘. M £011”!

rii-ot animation (15 groan 8 ohlorobonoyl W othoo)

Ethyl othor oxtroot

10.1 gram (mostly phoool) Vote 100' O ot 14/-

11.6 gram, 8 hymn 3' ohloro di

phuyl uthono noon-aim it ii/m

3.2 you. too Abowo 810’ at li/m
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Potoolou othoo utooot

“.7 grooo (hootly o-ohlooo buoy}. ohlooido) Up to 160° ot “In

1541 gran-o ! mlooobuoyl ohohyl othor ”8'4”. ot “/13

1.0a- ‘ m ‘obowo ”ovum/m

mmom (onw s ohlorobcioyi m1 othoo)

now. am oxtroot

0.9 m .31. m1 Up to mm a “/-

10.7 gym a moi-ox: av alorooiphouyl mum 1000-310“ 0 ot 14/.

7.5 grooo too Abooo moo ot 14/:-

.Potwolooo other utmot

4.2.5 grant oootly o-ohloroboooyi chlorioo up to 15890 ot lo/u

20-10.: some a ailmboooyl phonyl um W490- o ot 14/.-

o.o groan m - Abowo 190% at io/uo

mire. Gouooootioo (30.0 groom I ohlorotoooyl m1 othor)

Ethyl othoo onto-not

7 you moot than on to 1m ot io/m

oo.o gm o hydrooy so ohlorodiphonyl Iothm 1000.31.00 o ot ulna

' o.o groan too Abovo 21000 ot io/m

Poti-olouo othow “troot

16 gram mostly o-ohlorobonoyl ohlorido up to 153°C at 14/m

80-10., grooo 5 ohlorobonoyl Ml othoo 1539—190" 0 at 14/01!

2.). groaoo our - Abowo ioooo ot ii/u-

Fourth continuation (o? grono 3 ohlorobonoyl phonyl othor)

mm othor oxtroot

o.o grams mostly phonol ‘ Up to 180°C at “film

33.2 gram 2 Wm o! ohlorodiphonyl mothono 1000-2100 0 at lilo.

2.5 .grm on Abowo 210 0 at io/m



17

Potooiouo othor oxtroot

98.6 mo mostly o-ohloi-ohonoyl ohlorido up to 13300 ot io/m

«oi-3.8.2 groan 3 ohlooobonoyl phooyl othor 1839490“ 3 ot io/u

IJ arm too- Abovo 190°!) at 14/!-

Iitth accusation (so gran-o I ohlorobouoyi phooyl othor)

mm othoo oxti-oot

0.0 gram mostly phonol op .. 10000 ot “lo/In

10.1 gm- a hydroxy ov ohlorodlphlmyl oothoao 1000-210“ 0 ot io/un

4.: gram to: Abovo time at io/no

Potroloon othoo oxti-oot

42.! gram motly n-ohlorobonoyl ohlorido Up to 158% at 14/:-

oooio.e We 3 chlorobonoyl Mi othor HEP-190° a at io/u

3.1 grow too Abowo 190°!) ot lo/m

, Iron mooo condonoot iono naming tho oworogo yield of 8 hydrozy 8

chloro diphonyl ”than ohm no 3 ohm bohlyl phony]. other is mad ot

tho beginning of the reaction to M 4.2 grmo. tho ”stage of tho yioldo

2.4 to 6 grams already nontionod, it can be om that odding 15 ground of

8 ohlorobonoyl Ml othoo inmoou tho yield of I hydroxy 3' ohlooo din

phayl "than obout 5 timed. 30 aroma inoroooing it about a timoo, 41'

gram ooout 0 than Ind 60 gram o littlo moro than twioo.

mooo footo ooao to indiooto mot thero io oomo oort of on oquili-v

brim ootohliohod botwoon tho Inbotitutod phonol and tho oomoponding

othor tomod oo o rooult of tho rooot ion and they oloo point to the foot

om porhopo too mob other it ptooout m. interfm with tho production

of tho onbotitxaod phonol. Moo work would bo noooooory to dononatroto

thio and find tho oquilibrim point.

_
*
fl
d

-



viewerno:punImam:0Mannommmmsomu09'

«anm’0are:-999:0awedMommum0mm!”um!um

«mt-ma:mWe:tarponm;nunrmmaniacal-mu«on

we911mm!tomum-muum-vouuadcm30«notwoin

#1013muminVIto0coat-out30mum-m“mmoum

annonnttzmv-umNorma«usethanImmu-ou

wont1mmIOM«a

nonoonfag.":0pm:089qunoomoouuom«mum
on:

019mmooonWmumout:0III-199'»Seom!mu

1mowetumvno.ut-.utWha
m«tuba-«9n

4m“mowInoror”noWWWonmail-0"onmu-

1mmMoms«amnion-norm!)mad-oatMt:on

0!



19

n. no” of mm or 8 moron 5' ohloro diphouyl moth-u.

i‘hio woo: upco- upon oho promotion of 8 I 3‘ triohloro diphwl

ooihono by oondonoing 2. 4 diohloro poem}. and a ohloro bonsyl ohlorldo

«romaine tummmwummoaosv oriohlmaiw

nothano tuned by din-oat chlorination or a hydroxy 3' obloro clipboayl

moth-no.

to) Promotion of I my 8 o 5' triohloro diphowl nothano mi

3 ohloroboml I. o diohloro thorny! othor.

(union combustion: similar to tho one- aim outlined mom

for tho adding or oxoooo other ooro carried out vim a calm bonny!

dunno no 8, 4 didllo'ro phonol. The reaction on considered to take

place no follow:

on 01 In /“ m. 1

”0* mo ----~ Om “MU“‘C'
01 01

moo-halt Iolo quontioioo ooro used and the following results were obtain“.

Pivot Condensation

Ethyl o’chor oxtroot

10.! my I, o diohlorophml

1: grams 2 11qu 5.5 an trichloro

diphonwl mthm 2200-2250 no 3/-

Up to 100°C: at 16/.

o am out 1.7mm 225°C at III/om

mum othoo oxiooot

81.8 gro- 3 admin”). ohlorido

IJ an a ohlmbonoyl l. i diohlm

2140-3200 0 at u/mphony). other

Abovo 22000 at 14/.

Up to 11000 a “fin

5.6m: m



com own-anon

Ethyl mmmm

26.3 goal- I, 1; dichlormnol

LI arm I hadron 3.5 5' triohloro

“M1 methane .

hi you m-

mun othor mo

“.1 gun I ohlooobonoyl ohloz-ido

IJ gram 8 ohlorobemyl 2, 4 diohlm

plow]. othor

‘o‘m to:

1mm emu“

Ethyl other oxtrooo

19d groao I. 4 dichlorphonol

lloimihydroxyaflsi ottoman

diphonyl nothm

I am no

Mrolm othor mm

29.8 gram 8 ohlmbonoyl ohlorido

8.6 was 5 ohlorobmsyl I, 4 dichloro

phozwl aim

‘o‘m N

Up to 100°C! of Ill/m

mom- 225‘9 ot ulna

Abow 225°C 9:! 14/1113

Up to 110°C at 14/31::

t

814°~zzo° c at 14/11::

mm 230% at 14/11»

Up to 100% at 14/m

2200- 2za°a at n/m

Abovo 22900 at 14/13::

Up to 110% at i4/m

214°. We at lo/m

Above We at M/p

Bot-h tho 2 hydroxy 5 5 5' triohloro diphenyl methane and the S ohloro

Maul I. 4 diohlorophwl other being crystallino they van-o ropurified by

that mod.

from tho three oondonootiono 19.7 grun- or 8 hydroxy 3 5 3' triohloro

diphml nothano ooro obtain“ an small 'roddioh yolloo noodles which upon



2).

ropes-too ”contamination from potoolm other land o mutant melting

point x 61.0 o 60' 6. hood at tho coo-mt of I, o diohlooofionol mod

thom yiold on op!“ of tho thou-ouch]...

tho 3 6111ch I. 4 didtlorophwl othor upon, ropootod remo-

tolliootion from doom). oamo don to long o'hito noodles with o con-toot

homo; point a: 42" a one“ o. the total yield of : ohlorobonoyl 2. 4

dichlli othoo from tho throo oomionoationo use 6.3 gram or on

Wmu or 1.451 oueo on the mount of mono: and.

(b) niroot ohlorimtim of 2 W17 8' ohloro diphonn mothano.

To. not or I may 5' ohlorodlylml nth-no one unwind in

omnooorohlmmminoIOOoothroooookodomtho-odtnok

tittod oith o uncommon ”12m and o «liver: on)» for tho introduction

oi'ohlorino. Ell-outflow ooolodinoniooondoolthathondauoono

chlorinom oith flirting um: tho theorotloal amount for Mouto-

tionortoootomoofohlooino lnthopl-zonolhadooootodoo mmhytho

ohmgo in night of tho float and ito contents- . f

who this point no rooohod tho "notion mixture no pom-ad into o

huh: Ind tho chlorotoro mounted of! loving on oil which moonin-

od on standing. 7

31m- chon. mom and My had been moblo to introduce chlor-

in& in our pooitiono but tho ortho and you of tho phonolio ring the ro-

ootioa Io- oomidorod to to.

b

on 11 m c:

0m< >+01,--—-—-» 01003.3( >+m

\

c1



m motolo ooro pound bot-ooh filter popor to ram" tho oil and

mtolliood oi: timoo foo- potrolom othor. moi- which they hod o

outing point or 58.8" a 59.2. a.

to)mor oubotitutod phonon from (o) and (b)

no I hadron 8 6 8' triohloro diphonyl nothono proporod by tho

cloiun emotion or I, 4 diohloro phuol and n-ohloro benoyl ohlorido

36.95
m o Iolting point at 59.4." - 60' o.Wohlorino, 1mm

o bonuyl ootor nth Iolting point 62.5° - as" o onolyoio 87.171 ohlorino.

Ind orntolliood in tino brownish tinged noodles.

mo 0w propel-ad by tho diroot chlorination at tho um 3

hydroxy 8' ohloro diphonyl nothono hod o halting point or 68.8. .. 69.” 0.

min“ “.727: ohlorino. nomad o honooyl ootar with melting point 62.5%

65' o. onolyoio 2709;: ohlorino and omtollioed in fine bro-axon noodloo.

Pm thio onto it was ooaunod that tho compound prepared by direct

ohlorinotion of tho mppooed 8 hydroxy 8 ohloro diphonyl «than no I

Mdron 8 I 8' tri ohloro diphonyl nothono and thuo tho outntitutod phmol

tro- tho Oloioon condomotion of phonol and mohloro bonoyl ohlorido no oo

oxpootod I hydroq 5' ohloro diphonyl nothane. .



Ill. Proof oi' Stmtro of I ohlmbonoyl phowl othor.

willio-oon'o an.

I automation of ghoul oil! 8 ohlooo buoyl chlorido no not in

nothyl oloohol in ordor to noon tho otz-uotio-o of 3 ohlm tonoyl Ml

othc for-Id by tho 0mm condonootion (in toluoiio) or shawl and B

ohlooo bonny]. chlorido.

lo 76 oo of oothyl oloohol in o 500 oo throo hound nook fittod

with o otirror ond oondonoor woo oddod 2.76 pm of oodim. mar tho

“notion hod ouboidod 11.6 you or phoaol woo odded. tho otirm otartod

ond oftor tight houro of booting to 100‘ to 110° 0 on on oil both with

autism). otirring tho mixturo woo pound into o boom on! tho oloohol

mporotod of! on o otooio both. whorl the rooidnol oil was “shod with

ootor to town tho loci formed and than oxtrootod with I00 oo of othyl

othor in on on portiono. rho othor ooo driven off ond tho remaining oil

woo mun diotillod. 14 you or 3 ohloro bon'oyl phonyl othor woo ob-

toinod owing ovoi- in tho fraction 166‘ - 180°. ot 14/...

Rio fruition oolidii’iod ond oi‘tor ropootod motolliootion moltod

ot oo.2° - 156.00 a o lolting point which oorroopondod oloooly to 36‘4“"

a given by tho ouppoood I ohloro bony). other obtoinod in tho. cloioon

(toluono) oohdonootion of mi and micro bonoyl ohlorido. Chlorino

oaolyooo of tho two mama ohookod tor: oloooly.

l. 5 ohlooo bonoyl phonyl othor (Mien)

modulo

mlo woight oo .1 I i ohlorino x ohlorino

mo, Pond calculated .

1 .2176 . 9.8? 16.00 16.23

2 .mo Mo ___ lo.Il__
 

16.30



I. I ohloro bowl ghoul othor Willi-moon syn)

inani-

”to woign oo .1 I f ohlorino 1 ohlorino

AGED. loud coloulotoo

i .83“ 10.” 15.25 162:

a .2590 12.3 16.16

I! motorsWorldtlmbuqu,odiohlm

.Wothor

i oondonootion in nothyl oloohol minimum syn.) oimilor to tho

ono ioooribod for tho promotion of 8 ohloro bowl phonyl other (ohm!

woo nodo wins I, o diohloro phenol and n-ohloro bonny). chloride. 1

yiold of 13.3 gram woo obtained which upon roomtollioation tron oloohol

noltod u 42‘ - 4.2.50 o o melting point oorrooponaing to that of o ohloro

my: a, o diohloro phonyi othor obtained in the claim condensation or

I, o dichloro yhonol ond n-ohloro bonoyl ohlorido. Chlorino molyooo at

tho two compounds on as follows.

1. I ohloro bonoyl 2. i diohloro phonyl othor

(Choioli) Analyoio

3‘91- WOiQIt oo .1 I f ohlorino f ohlorino

MO, round Colonlotod

l .2656 27.86 37.2 87.01

I .Iooo 87.69 ”.19

Am 5’ o!

I. 5 ohlm bonoyl 2, d dichloro thl othor

Nillionooh'o Syn.) Anolyoio

Samplo Viola“ do .1 I 1 ohlorino 1 ohlorino

56303 round Calculated

1 .8310 24.01 36.96 57.01

8 .1120 22.1 “.96



Y moon-ouch or o hadron 3' ohloro diphoayl nothooo

mm)

0+ (lionz CVMI' mem 4- noel

“ambit-cl» orphonol woro oupondodioGOOooofpotroo

loll othor in o coho-motion cylinder fitted with o noohonicol otiri'or

and imarood in o wotor both nod to reguloto tho tanporoturo of tho ro—

octim. !o thio oolnticn or phoncl coo-bolt mlo of 3 ohloro bonoyl

chlorido no oddod. rho otirror one started and whoa tho dooirod tomor-

oturo hand tool: obtoinod by on of tho wotor both Mouth oolo od’ 11013

moundwithooatimlol otiningmroporiod ofonomdoholftotwo

ham-o. During tho odditicn of incla largo wt. or am wol-o owolwod.

ihooixturowoothonotimdfortoohomooromdollowod tootondovor

night.

It no then docoupoood by pouring it into ico ond hydrochlorio ooid

1 I 1 Ind ortrootod throo timo with 76 co portionooi’ otlvl 0th.. it'-

tor diotilling of! tho otbr tho mining oil woo trootod with 600 oo

of Claim" roogoat and oxtrootod throo timoo with 7! oc portion of

”mm other. filo toowho from thin utmtion was thm ”would

with conocnuotod hydrochloric and loo 1 t ‘1 out oxtrootod with diothyl

othol- until oll tho oil woo removed loooing o oloor ooluticn.

mo oolwonto woro driwon or: from both tho poti-olom othoo and tho

diothyl othoo oxtrooto void tho mining oilo too: out: oclwom wooo

frootionoll: diotillod.

Pour condonoot iono woro corriod out ot difforont tomporoturoo to

dotoninothootfoctot tonpoi-otvoocnthoyioldotohydronv ohloro

dim}. uthono. 'i‘ho noulto woro oo rollowo.
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um ammo o’ - 10' a

1mm othor extract

115.: pm I. o ummyoul up on 110% n 14/-

18 m 1 may S'Ohla'odiphonyl o

nothono 199° ~21: a at 14/11»

4.2 gnu tor Abovo 215°C at 14/.-

aoom ammonia: 10° «- 18° 0

“”1 othor «trout

«.7 on. a, o dichlorahoaol w to 11000 at 14/-

37 an O hydron I'ohiorodiphonyl

nothnno 199° ~21§°O ot 14/.

3.1 grams tor Abovo 215% o1 14/».-

mm coMmootial u“ . 10' 0

m1 othor our“.

”.8 gram 3‘, 4 ummpmnu up to 110% ot 14].:

80 arm o bunny l'ohlorodiphowl

mthono - 199° «213% at ulna

1.3 gram tor move 21?!) at u/m

Fourth Mama to. . 81° 0

Wlothoooxtrooo

7‘ pool 8. 4 umm1 Up to 110°C at “In

13.3 grams 4. ham-oz: B'ohloroaiphowl o

. not-hou- 199 - 811% at 14/:-

‘J gran: tor Abovo 315%. ot 14/m

no Mrolouoohor mm 514m yioldnyoonpmunonomm-

mooted 8 chino bong: ohlorioo. m- ommto roamed mo. tint
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cannon-ouch 49.2 grams. mm! at gnu, mm 47.6 gram, and fourth

41.3 great.

hall which work in thin laboratory by Philip Stonloy Chou on tho

oluoim ohlorido commotion of phenol with 2 ohloro bonnyl ohlorido

bo'sh tho mm as tho poro onbotiiutod phonon one term. mm:

mo look: ”pom oloo nine mologouo bmino oompomdo to tho chlor-

ino coupon“ and in this work not mm in oridmoo or orthc unnum-

tin.

following thoso idooo the fractions of tho ethyl ether extracto bo-

M 110' um 199° 0 ot 14/2“ were combined ond refraction-.1394! with tho

obJoct our obtaining a luau-on :1 chlm cliphomrl asthma boiling oi 1u°~

191’ o n 14/“ mat a: an. oil can. om» bemoan 1940- 1990 c at 14/-

oimmg it to be impuro 4 hymn S'ohloro «phony: methane. m «to:

(bemoan) melted at 3'. 6 on. melting point at tho bomoyl outer proporod

by mo of pure A mm 3' chloro diphmyl nothono. Not enough oubotonoo

woo obtoinod between 192° ~ 194' c to prepare an oats: and so no 1.2mm

proof of orthc oubotiintion woo ootabliahod although it man hon occurred

to o diat “tout Ind woo not datootod.

m fonr 1990 - 2100 0 ob n/m traction- froo tho obowo cannon»-

um om combined and retraction-gm twice ot 14/1... proonro. coming

over quite constantly oi 300° . 202’ o oo o otroo colored oil. A total

ytold of 69.4 W of tho militia! 4 hydroxy 3'01!!!" diphtwl nothano

woo obtoinodu This reprooonto an overogo yield a: 15.841 blood on tho

mo of 8 ohlm bowl ables-loo mod.

m tho an it appear. um o tow’mro at 22° .. 24° :1 1. mo

roublo to lower Mponturea for tho reduction or 4 hydroxy mohlaro



“m1 -filmo not would bo tho (foot or "on o higher tapmtu'o

no not oloorly «team. but tron on oorlior emanation a u°-oo‘o

tho mono 1n’~ zoo'o ot 14.]— nm 5.3 gm:- om tho troouoo

ooo’ - 250% ot u/m ymm 2.9 gram.
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'1. Proof of SW of 4 hymn 3' ohlooo diphowl nothoao

mo hotbed mom for tho woo: woo simila- to that employed for

tho proof of tho om tom-a in tho alooien oondmaation of phone!

ond 3 ohlooo hurl chlorido. It oomiotod of W118 t hydrow 3. I

8' triohloro diphowl nothoao by on Alcla contention of 2. 6 dichloro

Ml no 8 ohlooo Mon ohmido no shocking thio oubotitntoo phone].

with thoWpoem by tho airoot chlorination of tho ouppoood 4

may 8' mm dim ”than“ i

to) Promotion of 4 ham-ox: 8 I 3' toiohloro diphezwl not”.

he 1101' Winona oo already doooribed. in this theeie under tho

promotion of 2 hadron 3 I 5' triohloro diphowl methane woro run using

20 gran: of 2, 6 diohloro 311101101. 20 grams of n-ohlero bmzyl chloride and

mo of moron Alcls. 'rho motto of tho first oomuootioo woo

hptot oI-ioocoouhoooooooot u°~1e° c. Amtiawoototm

ploeo «cording to tho following oqmtioa.

m 01 c). on 01
°1 0‘“ + c1933 Q --—---) ‘

oi

an. (3

However none of tho 4 hydroxy 8 5 5' triohloro diphenyl methane woo fund

but tho original 2, 6 diohloro phenol and tho 3 ohloro benzyl chloride woro

return“. olnoot mtitatiwelyo We more condensation» oero carried out

at oa'azo'o. the firotueingmgramoondthooooormmgromoofl, a

diohloro phouol with tho ooorooponding mounto of 5 ohloro haul chloride

C”W 10.01.. will “8111138 wero as follows:



lirot contentio-

lthyl m «hoot

14.! um I. 6 dichlmlhflln

7.3 can 4 11:00:: 8 I o'triohlorodiphwl

"thou

13.! you tor

Potoolou othor oxtroot

No product ioolotoi

Boom Monti“

Ethyl othor oxtroot

M1 arm I, 0 iiohlorophonol

2.. arm 4 hydroxy 8 o s'triohlorodiphonyl

oothono

9.1 gram too

Petrolouo other oxtroot

l0 rodent ioolotod

Up to We ot io/m

190° 4:090 ot 14/:-

Abovo 220°C ot 14/3:

Up to 12000 ot io/m

190° .zzo°o ot 14/.-

Above 220% ot 14/m

rho frootioa at tho othyl other oxtroot coming ovor ot 190° - :10“ o

ot n/m cry-tanned imodiotoly. It formed white noedlo liko oryotoio

from potroloo- other and had oftor omrol rooryotalliootiono o oonotout

outing point of 19° - 00' a. flu total yield of the poi-moo product

woo 6.1 mo ropreoohting o 11.5% yiold booed on the wt or I. I «ii-

ohlooo phonol hood.

lono of tho commending other woo ioolotod in thooo oondonootiono.
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(b) Direct chlorination of 4 hydron 3' ohloro diphonyl methane.

hie chlorinotioo woe corried out oe deocribed for the chlorinetion

of I hydron 8' ehlm diphonyl nethone 1.1118 10 61".!!! of 4 hydroxy 3'

chloro diphuyl lethone. The reoction woo enppoood to take ploce ooeord-

ing to tho following oqution.

w 1 . 1 *

eoQoa,< °>+ “12M nobmd+ ZHGl

o1

When the chloroform wee evaporated o oubetonoo cryotollieed out which

one ooeuned to be 4 hydroxy 3 5 8' trichlorc diphem'l motheno. After

preeeing out the oil from the oryetole with filter paper ond rocryotollie-

ing eono oewon times from petroleue other e melting point of 78.50 «-

V9.8. c was obtoinod.

to) cooporioon of 4 hydroxy 3 I 3' trichloro diphenyl methane oo

prepared in (o) and in (b)

The 4 hydrozy 3 5 8' trichloro diphetwl nethone oo prepared by the

1101, condenootion of z, 6 dichloro phenol and 3 ohloro bonzyl chloride

hod o melting point 79° - 80’ c. onolyood 86.95% chlorine, yielded o

benooyl oeter with melting point 130° 0 130.4." 0. onolyoie 27.4” chlor-

ine end oryotollioed in fine white needles from petroleun other.

The compound prepared by the direct chlorination of 4 hydroxy B'chloro

dipbem'l mm. hod o outing point 78.5“ .. ~79.e° c. onolyeodm chlor-

ine. yielded o bemoyl oeter with melting point 139% 1290’” onolyeie

87.29; chlorine and eryetollioed in fine mm noodles.



u

the ebewo «to apparently offered proof that the compound prepered

by the direct chlorination or the eeemed d tum-on 5' ohloro diyhmyl

wee o hadron 8 I 3' triohloro diphmyl nethene end home the enbetitutod

phenol tr. the A101; mum of phenol end 8 ehlore beneyl chloride

one the expected 4 Wow 8' ohloro diphewl methane.

 



Y. Betclflmm

rho bacon eetere of the enbetitnted phonclo were wowed by the

nethod of Einhorn and Holland (5.. 501.. 95: 1898) (Method of Organic Chen.

W. atonrt. and Branch page 181 - 182) no follow; 3 gram of the

mm one dieeolved in 5 creme of dry pyridine and e 10% orcoee of the

eclecleted uncut ef beneoyl chloride wee added. After etending over

night on eqml volume of enter one elowly added and the mixture ehaken un-

til no odor of beneoyl chloride could be detected. The mixture one then

poured into cold dilute edlphurio acid and extracted with other. After be-

ing waehod with cold dilute eodiue carbonate the other one dietilled off

and the outer allceed to oryetellieo. Reoryetallieetion from alcohol we

then resorted to mtil a conetant melting point wee obtained.

For the promotion of the para tolyl nlfonyl end the benzene enl-

fono'l oetere, pare tolyl eulfonyl chloride and benzene eulfonyl chloride

were euhetitnted respectively in place of the beneoyl chloride in the

chore proceednre.

The beneayl eetere of 2 hydroxy 5'ohloro diphenyl methane, 4 hydroq

5' chloro diphenyl methane, 2 hydroxy 5 5 5' trichloro diphenyl methane

and 4‘ hydron 5 5 5' trichloro diphenyl methane; the benzene eulfonyl actor

of 8 hydroxy 5 5 5' trichloro diphenyl methane. and the pore. tolyl eulfonyl

eetere of 8 hydroxy 5 6 5' triohloro diphemrl methane and 4 hydrov 5 5 5'

tri ohloro dipheuyl mm were prepared.

me beam “Howl oetere end the pore tolyl eulfonyl eotere of 2

hydron 5' chlcrc and 4 hydroxy 5' chloro diphenyl methane failed to crystallize.

for father infomticn regerding the melting pointo, chlorine onely-

eie. cryetellino etruotureo end formulae of the ebovo eetere refer to the

General fable of commando under the heading of Eetere.



71. General rablo d’ Oonpomde

mu

1. 3 hydroxy 5' chlcro diphenyl netheno

Structural formic

on ____Ol

0““U
\

Oryctelline rm straw colored liquid

Boiling point: 192% 194%, at idle.

Yield: * 7.73%

Ana-1:“! ,

Sample weight cc .1 l x chlorine 1 fl chlorine

mo, Pond Calcunted

1 .31» m V 15.31 ' 16.33

2 .2816 10.“ 16.“ Hinze

Am 16.38

2. 4 hydroxy 5' ohloro diphawl «than

structrel formula

no Om.Q“

Oryetalline torn: straw colored liquid

Boiling pom. zoo' - 202° 0 at 14/11::

Yields 15.84%

W1!

Steeple height co .1 l f chlorine fl chlorine

8630, I‘m Calculated

1 M": 11.17 16.01 16.88

x .2140 e.“ w renew
 

Average 15.00



5. I hydrou 5, 5. 5' trichloro dipbnyl methane (tron Oleeien condeneeticn)

atruotml formic

tn oi

ci 0m,Q

01

crystalline form. Small needlee from petroleum ether

mums point t 59.4’ - 50" 0

Yield 1 4.56%

Anelyeie

Senple Weight oo .1 l 1 chlorine 1 chlorine

5603 Pound Calculated

l .1999 20.85 56.99 57.0l

2 .2339 34.16 56.69

Average 56.89

4. d hydroczy 5, 5. 5' triohlero diphenvl nothnne

structural fomle

oi cl

QB:O

Oryeteliine form White will needlee from petroleun other

Belting point 1 n" «- eo°o

Yield 8 11cm

Anelyeie

Sample I'eiaxt u .1 ll 1 chlorine f chlorim

1&0: Pound calculated

1 #22“ 23-29 “e98 "e01

2 .1986 20.67 56.91

Average 36.95



Ethere

l. 5chlorobeneylmethee

Structural fen-Ill

Owed
0ryetelline:fore¢ ~

Melting point . 36° . 36.4° 0

field- I 10.39%

Analyoie

hlorino xiehlorino3.... W W no... mm...
1 .2176 9.87 16.00 16.25

8 .8080 9.51 16.21

Average 16.10

2 5 chloro bonnyl 2, d diohlorc phenyl other

Structural flcrnnle

01 01

c1 <3Mao
Oryetnllino torn;

mlting point , 42° ~ 4.2.3" 0

field a 1.4Q%

inolyeie

chlorine
Sample weight czgagbl' flighlorine gniculated

1 .3858 27.86 57.8 57.01

2 .2840 27.69 ‘___§Z=£!_

Average 87.2
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xetere

l. Buoy). outer ct 8 beam: 5' chlcro diphenyl nethene

Structural femulc

9

0«I» ~. \ .

Oryetelline form. mite flekee from alcohol

Melting point . 57° .- 57.4° a

Analyeie

Staple weight ee .1 l S chlorine S chlorine

mo, round calculated

1 .23! 7 11.17 10.”

2 .m 6.4 __ A 11cm t
 

Average 11.13

1. Denecyi ester of d hydrory 5' chloro diphenyl methane

Structural formula

ngOwed!

m-yetalline fern | Pine uhito needloe from alcohol

lelting point . 57.5° - 580 o

Analyeie

Seaplo Weight 00 .l H 5 chlorine 5 chlorine

A6503 Pond Calculated

l .2015 6.20 11.03 10.99

8 .2088 6.41 10.89

Average l0.“
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5. Imoyl eetcr of I hydrory 5, 5, 5'trichloro diphmyl nethene

Cl

Gmtellino form Long mite needlee from alcohol

melting point . 534° . 54%

lnnlyeie

Sample V‘J'Oight cc .1 H X chlorine fl chlm-ino

mo, Fond Oelculeted

l .5055 16.58 87.15 27d?

2 o1998 “.3 27.15

Average 27.14

t. Denim actor of 4 hydrcq 5, 5, 5' trichloro diphenyl netlune

Structural formula

C>°=o
0

0l O c:

l

”I

dryetcllinc torn. ehite mall flakee from cloohol

uniting point. no" «- 1.30.4.o c

inelyoie

Sample Wemt co .1 n 7: chlorine fl chlorine

5830: round calculated

1 .50“ in.“ 37.51 27.17

8 .5050 15.75 We”

Average 27.45

_
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"
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I. Dare tom eulfcnyl eater of 2 wax-on c. e. 3' trichloro diphewl

nethue

° Cl

“mo
01

Oryetellim tome Brood white blunt neodlee from alcohol

mums point 3 135.4" .-. 125° 0

.Anelyeie

Sample weight cc .1 H % chlorine a: onion-inc

A5303 Fomd Calculated

1 .8053 18.71 85.93 24.09

2 .2056 15.97 M 24.09
 w.

Avorogte 24.01

6. Pure tolyl enlfonvl enter of 4 may 3, 5, 3' trichloro diphorwl

asthma ,

Structural formula !

e<:>§=o
0 01

U m

l

Crystalline tom: Lone: mite needles from alcohol

melting point x 104.50 «- 105%

Analysis

Sample weight cc .1 H g chlorine % chlorine

mos room 0810th

1 .2174 14.71 24.01 “.09

2 .2418 16.59 24.00

 

Average 24.01



7. Beneene oulfewl ester of : hydrcaq 5. c. 3' triohloro diphmyl

mm

strmtm-cl ferrule

- ~ 9

(.1 3”

cl 9‘ 0:13

01

...01

amt-slum fem: white translucent rectilinear

mule from alcohol

Melting point 3 new" - 1150 c

Anclyeic

sumo weiaxt ea .1 r :2 chlorine x chlorine

M31303 Pound Onloulctod

l .2100 14.71 24.64 24.88

8 .2078 1‘.” 24.86

Average 84.65
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Ill. M

l. 2 hydroxy c' chlcrc diphanvl lethane and o lmirczq 3' chlwo di-

nhcivl methane and dorintiree have been prepared and identified.

2. Ho widence cf orthc eubetituticn in the elminun chloride conden-

eetion of 5 chlcro bonnyl chlm-ide and phenol wan obtained.

5. reaper-atone above 50‘ a were fomd to favor the formation of the

phenol duiutirc by the clminmn chloride method.

4. Chlorine rae tend to cater the unoccupied ortho and pore peei-

time of the phenolic ring of 2 hadron 5' chloro diphenyl methane and 5

hydroxy 3' 6111020 diphcnyl notmnc. '

5. Ho ethere me ieclcted from any of the elminum chloride conden-

eetione.

6. A relationship wee douchetreted to exist beteeen the formation 0!

2 hydroxy 5' chloro diphenyl methane and the amount of the 5 chloro bonny).

Ml ether present in the reaction mixture.



SCHEAE OF CONDENSATION

C? c?

.9“

OH

0 a a
o a(1 MP I30 -/3a4

0 am£211»ng 9
MI? 79-80' Cl «6)QC

1 MP.IO415 105° :0?00

0“

CH3cl 1

0+«OM»QQWbao
a. P. 200-101“ MR 57.5—58‘

H'MM

OHM

0+ ac@1401!» Sand
MP. 36-364.

(HM!(1:0:dMP6? 67+°

or. 091-1943

MAIM

OHM)

0+(ICHQ

 

Cd MP 63.5-6+

d CI 1.

(3 y”
w MP 12515415

.EJ::2.d—»
M-P5a4-60

) HM)

c

flamdmdQCD UQmm“
m? 42 415‘

 

Cl

4,2
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