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This report relates initial experiments with Aroclors

as chemical intermediates. A specific obJjective was to
convert Aroclors, a low cost Monsanto product, to ethers
for test as functional fluids and dielectrics. :

Also reported 1is early Scouting research on the conden-
satlion of hydrolyzed Aroclors (diphenols) with ethylene
chlorohydrin, ethyl chloroacetate, and a dlisocyanate.

A program covering speclflc phases of this Aroclor chemistry
was submitted in four detailed memos (R-1-3).

Later work
with hydrolyzed Aroclor 1268, now an Organic Division

Development item, 1s reported elsewhere (R-7).

Thls reporst covers parc
November 1322 and June
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“ETHER Hig ﬂ chlor! '

~1270, 1268 and 5460 react smoothly at 170-220°C in-
the:presence of caustic with alcohols such as 2- _
ethglhexanol and butyl cellosolve to form the corres-
onding diethers in high .ylelds.

'Aroclor 5460 gives a mixture of d*— and triethers

Aroclor 1262 and excess m-cresol gives a mixture of
mono-, di-, and tricresyl ethers.

To prepare mono-ether, a large excess of Aroclor 1254

l was reacted with 2-ethylhexanol and caustlc.
%

No reaction took place between Aroclor 1270, excess allyl .
alcohol, and caustic at reflux temperature. : =

Ethylene glycol falls to form B- hydroxyetnyl ether with
Aroclor 1271 and 1268. Instead, conversion to the — 3
corresponding hydrolyzed Aroclor occurs. This unexpected P
observation led to our work on polychlorodiphenols from ]
Axoclors, and eventual transfer to Organic Chemicals
Dlvis ori Development.

Glycerol, immiscible with Aroclor 1268, failed to react
and only a trace of partly hydrolyzed materlal was isolated.

4 . . Glycols possessing isolated hydroxyl groups, such as 1,5-

* 7 " ‘pentanediol,’form an ether alcohol, shown first on 1,2,4-

trichlorobenzene, a model compound. The single experiment
gave 23% conversion and 49% yield of the 5-(2,4-dichloro-

phenoxy )pentanol .

HYDROLYZED AROCLOR 1270 DERIVATIVES Scoutling research 3
demonstrates that ethylene chlorohydrin and alkyl chloro- ]
acetates condense with hydrolyzed Aroclors <o yleld the
corresponding ether alcohol (I) and ether acid (II).

STLCOPCB4095519



"+ 2C1CH,COOR

OCH2CH20H  RCOCCH»20 OCH2COOR

Clg
II

les are neecda=d in order to secure samples
ure for evaluation in polymer formation.

surethane was cgrepared from aydrolyzec Aroclor 127C
yanacodiphenylmethane.

: were submi:tted on reported Aroclor
cnenlistry.

.- A T

EVALUATION - - Replacement of two chlorine atoms in Afoclor

onsequen 1y have poor, diel ciric propertie £D
%&3@‘* elgegry 3

by -alkoxy sroups substarntially reduces the viscosity of the
material. The 2-ethylhexyl ethers derived from Aroclor 1271
and 12%7 showed some promising proper<ies as industrial
fluids. Zecause of the nigh chlorine content, the flash
polnt of =hese ethers was very hign (OZOOF) g§ L.,

Monc-2-etnyinexyl ether :f Aroclor 125k represents a new
type of Zlelectric, but pricewise, such cnloroeuhers could
never comgete with Aroclors. The di-2-ethylhexyl;

Aroclor 1271 and 1268 are more symmetrical molecufe

rizod'*n'Table IT.

i.

137019
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- N EN N s

B i3
New ethers -erived from highly chlorinated Aro:z lors are”
readily ‘prepared in high yleld using procedures adapted -
from. those specified for preparation of pentachlorophenyl
ethers (R-4). Aroclor 1271 and 1270 gilve diethers, while
Aroclor S5U60 gives a mixture of di- and triethers. Mono-
ethers of Aroclors may te prepared in low conversion by
using excess Aroclor. Ethers can be prepared from Aroclors :
and phenols and glycols other than 1,2-glycols; ethylene B
glycol gives hydrolysis only, and glyce“ol is unreactive. 3

Dihydroxyoctachlorobiphenyl condenses with ethylene chlorohydri

and with chloroacetates to zive the corresponding ether ;
alcohols and ether carboxylic acid derivatives. It is R
juestionable whether they can be purified sulficlentliy to

T2 good polymer ntermeilat=s.

Tmese etrers Zderived from Aroclor show same gromise as
Sunctional flulds and felso-rics buf have nc outstanding
zlivantages.
% S
. g . ] .
5.

RE AL |

STLCOPCB4095521



§

‘Prepare ethers and th‘iojéther:; derived from Aroclors and Cy2-C3i8
.aleohols and mercaptans. .Evaluate the thloethers as corrosion

o
[ o

Reinvestigate the preparation of diallyl ether derived from s
Aroclor 1258 and 1270 using higher reaction tenperature or " 4
the method with pyridine catalyst (R-5).

React mercaptobenzothiazole with Aroclors using dimethyl-
formanide or dimethyl sulfoxide as solvent.

Investlizate the reactlon between equal moles of Aroclor 127C
and sciium salts of blsphenol A or dinydroxyoctachlorobiphenyl
uasing dimeshyl sulloxlide as solven:.

AL BEEE LSS
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ETHERS ° Ethe derived from hex chlorobenzene, the
first type of compounds prepared in 1947 by the author

as possible polyvinyl chloride plasticizers, were very
incompatitle. In 1953, some scouting experiments were
made on‘preparing ethers from Aroclor 1270 using the -~ * *
excellent procedure given in R-4 for the preparation of-
rentachlorophenyl ethers. As expected, thils grocedure
worked well for Aroclors giving di-ethers.

The process conslists of heating Aroclor and solid caustic
at 1500C with excess (50%) 2-ethylhexanol for 4.3 hr,
wnile the water 1s dilstllled coff at the rate of formation.
Etherification goes rapldly with little coloration. Water -
extracts the sodlum chloride formed and excess NaOH used. ) "4
No "xd“ol sts (caustic-solurle material) of Arocior 1271

& 1209C under conditlons used in Expt. 1.

stralized In later experiments —
nates emuision formation.

oI ot

de bils vl oaxyloxy)octacnlsral lohenyl
tilied 1.5 nr perlod to ztue 10B 7,
2-2.0 mm, o itrnout Indication o7 decompo-
stillate 13 2 rather viscous, yellow, odorless

cior 1.52, contalning iess reactive chlorine azoms, gave 3
a2 mixture of mono- and dlether at .1609C (expt. 2) T

A mixture of di- and tri-butoxyethyl ether 1s fnrmed on .
m2aiing A.oclor 5450, caustic, and butyl cellosolve at . -
1 °9YC for k.5 nr. (Expt. 3). :

ztudles were o
271, 1260 and =54
3nould increas=s

Zz zn the etherificazions o
C in Expt..l-3. Minor proc
tne conversion.' (Exp:t. 3)

® ry

a
=

S8

e
e

-

s
i
g

¥1 alcsnol failed to react at 1100C with Aroclor 1271,
t llkely due’ to too Lﬂw a reaction temperature {(Expt. 6). ;
s experiment should be repeated unde“éPressu"e allowing a ,‘,§,

t i §

her ceacuionitemﬁerature. A afallyifdthér of Aroclof may £
of interest ‘inside Monsanzo, especially as a cross- 11nking
nc for polymers.\ . ;

L EARE EEARE B2
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‘even at 23000 and over‘a long period: B R
The more highly chlorinated fractioniih?Ar clor 125& reacted

ceiween; 1253170°C, (Expt. 9) . Glycerol s 3?né§

uolven* was’ found for this mixbure.

lhexanol; and
ixe Aroclor S

first, as expected (Expt. 4). Although the mono-ether has-
a “ather iow pour point and fair dielectric properties,
the process 1is expensive and gives low-c°nversion.

Preparation of aryl ether of Aroclor 1262 requires much
longer reaction times and higher temperatures than for

alkyl Aroclor ethers. This was shown in the only experiment
vrted (No. 5), where Aroclor 1262 reacted wlth excess
m-cresol. The distilled reaction product was a mixture

of mono-, di-, and tri-ether. It 1s conceivable that more
than 2 alkyl ether groups can be introduced since in the
case of hexachlorobenzene up to 3 chlorine atoms were
veplaced by 2-ethylhexyloxy zroups (R-9) (288805).

No attempts were made to prepare methyl and ethyl ethers
~© Aroclors. According to R-U4, hexachlorobenzene fails to
“orm methyl and ethyl ethers. That this is the case for

ftroclor 1271 nhas to be demonstirated by experliment.

4t

O

2¢iin (R-6) has an excellent method for the preparation of
n-achlorophenyl metny: ether using hexachlorobenzene,
-nanol and caustic in pyridine. It is conceivable that
-n:s method may work for :he preparatlion of methyl or ethyl
s+revs of Aroclor 1271, 1272, 1268 and 5450.

iy ey
D

\D

Z:ners derived from unsaturated alcohols such as allyl and
cropargyl alcohol should also be prepared from Aroclors and
~exachlorobenzene by the Rocklin procedure. Unsaturated
~+ners are not mentioned in nis paper (R-6)

t 0O
D

\4f:31
0'.‘
Ly
OF—‘U

111

»he" alcohol 1s formed on heati Aroclor 1271 witt
ene glycol and caustic (Expt. g% Instead, hydrolysis
- and di-) takes place. This hydrolysls initiated o.r

&

cal Division for G°ve‘oomen, (R-7). The mechanism for
unexpected dehavior of ethylene glycol 1s not known.

NS N2 et

M
[}

31ycerol failed to react witn Aroclor 1268 at temperatures
gible w%th
common

Aroclor which may account “for thils resul

SRt RN L EAEE SN

adies on hydrolyzed Aroclor, now transferred to the Organic
-—-(

$7 7" 3
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'(15:7%) hydrolyzed to 2,h-dichlorophenol. It-1s"
. Py {dine as a catalyst- solvent (R-6) should«b

y < , ho
elting (-359C).% A<part of the-l,z,h tr1é

that 1,5-pentanediol will also react with Aroclor31270
r #lnvestigated.

for-this reaction.

Neopentyl alcohol and pentaerythritol also should be tried
with a model compound, 1,2,4-trichlorobenzene, and then

with Aroclors.

No thioethers derived from Aroclors were prepared. By
analogy with hexachlorobenzene, syntheses from mercaptans
should go smoothly.

DERIVATIVES OF HYDROLYZED AROCLORS The most promising

derivatlves of hydrolyzed Aroclors are the bis-glycidyl
ethers, on which most of our time was spent. This work
i{s reported separately (R-8).

Bis-hydroxyethyl ether of Aroclior 1271 was prepared by
condensation of nvd"olyzed Aroclor with ethylene chlorohydrin.
Reaction was rapid and quantitative (Expt. 11). This ether
alconol 1is very soluble in most organic solvents. The same
zeneral method was used to condense hydrolyzed Aroclor 5460
(mixture of di- and trihydroxy) with ethylene chlorohydrin.

No efforts were made to separate isomers. _Qur:main object
was to demonstrate a method to prepare B- nyd“oxyethyl ethers
derived from varilous hydroslyzed Aroclors (Expts. 11 and 12).

A possible use for amether alcohol derived from Aroclors is
as an intermediate for polyesters and alkyd resins. For
cerztain evaluation studies only di-functional material should
be used first; this will require extensive pxrifica ion stuc*

ootalned 1in quantitative conversion by condensing hydrolyzed
Aroclor 1271 with ethyl chlorocacetate. The product is very
soluble 1in common solvents and failed to crystalliz i :
several solvents tried. The same difficulty was obse ved'
&Eying to recrystalldze; the:free acid, o a.i ed
hydrol s15 of. the corresponding ester. Neve" thel ss, pu
fication of such acids and alconols should be studied

.. 7 * .
EREREEES & &
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P inalkyds These. compound will\pr'o

;’,not be pure' nough for " fiber-polymer" types. All our :

" Aroclor deiivatives are probably mixtures of isomers and
their separation is a problem in itself (R-5). Low-chlorinated,
monohydroxy Aroclor condensed with chloroacetic acid gives a
product similar to 2,4-D, and should be tested for herblcidal
activity. i - ]

POLYURETHANES Hydrolyzed Aroclor 1270 reacts with
diisocyanatodiphenylmethane to form a polyurethane. Since

- the starting material used was only partly difunctional,
shown later by improved analytical procedures, the urethane
formed is low 1n molecular weight. The value of this new
urethane should be determined on a sample derived from
di-hydrolyzed Aroclor 127C or 1268.

NEW SOLVENT FOR AROCLOR 12790 imethyl sulfoxlide is

an excellent solvent for Aroclor 127C. It has the advantage
over dimethylformamide of beilng stable to aqueous alkall;
“herefore, 1t stould be evaluated as a solvent for reactlons
5¢ Aroclor 127¢ with sodium cyanide, sodium isethlonate and
pentaerythritol, all which are soluble In dimethyl sulfoxide
(nxo . 195). -

DSW 621495
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ry: i
[tar ich suggests their’ ‘use as °
“especially where fire retarding - '
properties are required. Data reported by St. Louils
-aresgiven in Table VI ysity properties are poor.
A longer alkyl gréups 5¥ned with a lower Aroclor might
overcome the viscosity deflciency. The evaluated ethers
possess a very high fire point (625°F); thelr flash polnts
are between 310-560°F. This early lead on Aroclor ethers
as functional flulds led later to preparation of ethers
possessing superlor properties as functional fluids (R-9).
. Initial work indicates low breakdown on heating at >500F
for 75 hrs.

Aroclor ethers were also screened as dlelectrics. Data -
are summarized 1n Table II. Lot numter K-779 and K-7E0 .
are rather symmetrical molecules, consequentliy their dipole 3
moments are low. The mono-2-ethylhexyl ether of Aroclor 1254 4
possesses superior dielectric properties (Lot number 15406- i -
1547). The pour points of these two samples are 13°C and IR
50C, respec:ively, which 1is rather high.

develop an etither from Aroclor possessing dlelectric properties
good enough to stand the substantlally higher cost of the
final produc: 7:.is work led to the preparation of o-chloro-
phenyl 2-tu: ox‘=“hy1 ether possessing a pour point of -70°¢C
and a dielectric constant of 7.25 at 259C. Data on thils and -3
¥ % other ethers deered from chlorobenzenes is the subject of a 3
. special report (R-9). Monsanto has no purification procedure
to eliminate all conducting impurities.

General rou-ine biologlical toxicant evaluation at Creve Coeur
of 4, U4t-nis-(2-ethylhexyloxy)octachlorobiphenyl (undistilled
product, Expt. 1) and 2-ethylhexyl ether of Aroclor 1260
(mixture of mono< .nd di-ether, Expt. 2) falled to reveal
special activity. These two ethers were screened as
CP Numbers 3075 and:8077, respecilvely.

e

Py
.

B

l hese few oxperiments indicate that littie chance exists to
t
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APPARATUS All expgriée'nts‘

taper, Pyrex glass equipment. -The flask was heated by
means of a heating mantle. Good stirring was applied’
to eliminate local overheating. For high vacuum distil- o o
lations a separately heated 10-inch Vigreux column.was i 3
used. ' :

A Dean and Stark trap was used in the Expts. 1-10 to
separate the water at the rate of formation.

EXPERIMENTS

L,4'-Bls(2-ethylhexyloxy)octachlorobiphenyl - Expt. 1
(258061 This experimen: was performed after successful
greparation o7 di-2-ethylhexyl ether of hexachlorobenzene
(238805, R-9)

A mlxture consis‘ing of Aroclor 1271 (1 mole, 4G99 g),

2-ethylhexanol (o moles, 780 g), NaOH (3 moles, 120 g as .
~round pellets), and 33 ml toluene was stirred at 1600C

Tor 4.5 nr. The w~ater was removed at the rate of formation. .
Tinerification was rapid with little change in color. The .-
~eac:lon produc: was treated with water to remove NaCl and
<xcess NaOH. An emulsion appeared, but disappeared on
acidification. The dried reactlion mixture was heated at
/?uob/u 3. mm to remove 421 g unreacted 2- -ethylhexanol,

éD 1.56856. Conversion 75.9%.

Sy 0 v

s ity

i

2 ‘.f;.»-w iy, A

)
23pasy Aot

Anal.: C, 47.82; H, 4.51; C1, 41.07, 41.08.

i

sample (202 z) of this e:her was distilled at R36-265°C/
2E-7.E mm <o collect: (1) 170, g, bp 255-265, n%? 1.5576;
2) 33 gz, bp 25¢-67°C/C.5 mm, n22 1.5725; and (%) residue,

( p)
2.4 g. Duration of distillation“was 1.5 hr with no indication
> e

anal.: Caled. MW €86; c, 29.C0; H, & g6; cf 41 45 .
Fract. 1. PFound: C, 30.31; H, 5. 52 Cl, 38. 17,
PorE 5 e vt 3828,&38:-l}7§ g s B 5

Some materlal was lost_: due to emulsion fq'mar,ion accounting
. for, lower .than:expe

L E I & B
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£ 1.07 moles HC1l and wached at 80‘IOO°C godd layer separation)
The excegg alcohol was removed by steag distillation giving
. 430 g, 1.4280, (2-ethylhexanol, np> 4300 g Residue

i was stirdhd at 125-1309C/1 mm to give: 127; +n2Q '1.5500. -

Conversion was 86.54. This ether was treated w
at 120°c, fiICergg and 1ts resistivity was measured
5 %ound to be 1 x 10 ohms-cm at 259C.

th fine

Anal. Found: C, 55.54; H, 6.39; C1, 29.83.

These values indicate it 1s a mixture of mono and diether
of Aroclor 126C. The product 1s considerably less viscous
than Aroclor 1260.

Butoxyethyl ether of Aroclor 5460 - Expt. 3 (328275-77)
Aroclor =400 (0.96 mole, L0 g) was dissolved in butyl
cellosolve (3 moles, ouu g) at 70°9C, then 4 moles NaOH

l flakes was added. A mild exothermic reaction increased

the temperature up to 1150C. The pot temperature was
cradually increased from 130° up %o 160°C over 1.75 hr -
while collectin§ 2 ml of water. The mixture was stirred
for 4.5 nr at 100%C, cooled, and diluted with 900 ml of
water. Acidification to a pH of 8 required 0.68 mole HCl. The
organic layer was shaken with NaOH (10%); no hydrolyzed Aroclor
was extracted. The flnal product was heated for 0.6 hr at 21000;
7 0.3 mm to give TU4O g residue, 96% conversion calculated as
I . triether. o Pl ErEd ig gl;i?ig‘.:.
Anal. Calcd. (036Hug .3Cl6, uuH13 ): C, 53.45; H, 4.38; €1,29.08
T Found: C, 53.63 H, ‘85,413 61 28 27, 28.31.
The C, H, and Cl1 values check for the tri-ether. It 1is a
viscous material and was not further investigaued

'~ Mono 2-ethvlhexvl ether of Aroclor 1254 %xpt M(303280 303297)
Monoethers of Aroclors are unsymmetrical molecules and therefore
should be low melting and might find use as dielectrics ‘and

; functional fluids. A mixture consisting of, Aroclor 1254 . _

) (5 moles, 1632.5 g), 2-ethylhexanol (1. mole, 130 fand one .

¢ ppoYe: NaOH was heatedi at 2300C for 26 hg,* wrﬁlé trfe wéteri fast 1 g £
'gjcollecLed (13 ml) with 2- ethylhexanol,,which was retdfned to

the reaction mixture.:

e

The washed proﬂuct wasi fract onallv
: c i Arodglo '

DSW 621498
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¥ 225-40
241-45
" ous-40

Residue

Anal. Caled. for CpoHpoCl50: 39.1 52.8 4. 42

Analysis values of fraction 3 and U4 check for a monoether .
The residue (33 g) is a dark semisolid.

Fractions 3 and 4 were screened as dielectrics (Table II).

Cresyl ether of Aroclor 1262 - Expt. 5 (343706 gy L. Beck)

A mixture consisting of Aroclor 1262 (1.2 moles, 468 g), —
m-cresol (5 moles. 518 g), KOH (2.6 moles, 148 g), and 160 ml

of toluene was heated under stirring. The water formed was

removed at the rate of formation collecting 60 ml while the

mixture was heated at 17C°C for é Neutralization required

1.2 moles HCl indicating a rather low converslon, therefore,

the mixture was not worked up.

The same fresh charge was heated at 200°C for 12 hr in the -
presence of .copper.powder as catalyst After reaction, 400 ml

of water was added and the mixture was neutralized with*o. 25 mole

HC1 and washed. Excess cresol was distilled off (208 g) and the

residue was fractionally distilled at 1 mm.

Fract. bp, °Q we L
1 170-200 © © 85% > 48.45 2.25 46.95%
532 2.95
& 2.97
S

Anal. Pound (%):
H

7711
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0 A‘mixturei 6nsist1ng of : Aroclor 1271
‘mole, 250 g), allyl alcohél (4 moles, 240 g), and"

] . To this was added 1.1 moles of NaOH and 2 g of
owder and reflux continued at 110°C while collecting L
Apparently the temperature was too low; practically
no reactlion took place. The planned run in the bomb at

higher temperature was never made.

Attempts to react Aroclors with ethylene glycol - Expt. 7

(2838834 -5 Aroclor 1260 (1.5 moles, 552 g), ethylene
glycol (10 moles, 620 g), NaOH (u moles), and xylene
%150 ml) was heated first at 130°C, then up to 180°C

for a total of six hr. The reaction mixture was neutralized

using 1.C3 moles of HCl, washed, and dried to give 5CC g L
product. , - 3
Anal. Found: ¢, 39.97; H, 2.32; Cl, 45.66; OH, 8.50. .

Hydrolysis ook place instead of ether formation.

7. - expt. B (222371-2) A mixture conslis-ing
of Aroclor 271 (0.5 mole, 28a.3 ), eznylene glvcol (5.2 moles,
248 g), etrvliene glycol d-e-.yl evher as solvent (700 g). and
70 ml toluene was stirred at 153-27C°C for 13 hr. Reaction
product (202 ), mp. 220°C, was identified later as crude
hydrolyzec Aroclor 1271 fo"mea in 29.35% conversion. Thils

¢:4u isuccessful ether synthesis opened up hydrolysis of P
Absclors (R-10). :

[N

:Anal Calcd. for C1pHp0pClR: C, 31.20; H, 0.k4; Ccl, 61.

i i.
Fourd: C, 32.45; H, 1.32; Cl. ;9‘37.

Attempted rezaction between zlycercl and Aroclor 1253 -

w . Q 2538642- v Aroclor 1258 (1 33 moles, ©CO g), %
¢ E¥ycerol (5 moles, 552 g), NaOH (2.1 moles), and 200 ml

Xxylene were stirred at 125-17C°C over a 5 hr period collec-ing

ftotal of 75 ml water.-  Materlal was washed and neutraiized

~glve 421 g unreacted Aroclor 122%Z. From the wash waters
.solaeed 20 g of product :

' Aroclor 127

STLCOPCB4095531



| to refnvestigat

ehtanediol was! used

~groups changes th
red with 1,2-glycol).

A mixture consisting of 1,2,4-trichlorobenzene’ (0.75
135.5 g), KOH (0.75 mole, 42 g), excess 1,5-pentanediol
(6 mdles, 624 g), and 125 ml toluene was:stirred®at 120°C .
while collecting the water at the rate of formatlon. The

pot temperature was increased gradually to 210°C and kept

2 hr at this temperature. The salt formed was filtered off
(41 g KC1) and the filtrate was neutralized with 0.114 mole
HC1l and then extracted with ether. The ether solution was
treated with caustic to extract 20 g of 2,4-dichlorophenol.
The ether solution was distilled to recover U6 g (36% of
charge) of 1.2,L4-trichlorobenzene and the fractions tabulated
below.

Anal. Found(%):
Fracct. , mm : H Cl OH

1 -5 18 8 1.Lbls , 10.5 6.9 22.565
2 2z 0.8 . . .L782 9 9.6 g.cC T7.90
2 -1 s.8 . .5255 .3 6.1 25.8 6.82
4 22C-2=> 0.8 .5281 4 6.2 23.0 4,57
Anal. Calcd. “or ether alcohol: 53.0 5.6 28.5 6.83
t * LoF e Foe s LR o & _g::;k‘i E
Analytical values for fraction % indicate that ihe'desired
5-(2,4-dichlorophenoxy )pentano. was obtained in 32.5% conversion
and 48.9% yieid.

Reaction betw2en nydrolyzed Arsclors and ethylene chloronydrin

.Hydrolyzed Aroclor 1270 - EXp=:.

3 (328953-4) . ; ; Hydrolyzed
Aroclor 127C (%Z.242 mole,

111 partly dihydroiyzed
Aroclor, 6.1%% CH, calecd. T.&C as dissolved in NaOH (0.485
mole 2.5 N and stirred at 73°C while ethylene chlorohydrin

:(0-.53 mole, L2.5 g) was added at once. The m;%’zure_ was heated

1
o
pe

1
(o]
W

' K4
—

0-55°C; the solution turned neutralitojphenolphthalein
U T - - 3
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cd. MW SKTUH: ¢, 35.90; H, 1.83;
Found:” °C,"36:92; H, 2.71; C1,

The OH content of starting materlal was determined 2 years
after 1ts preparation when the modified OH method wag

-available. .- . - - _ FotEorv ot
Hydrolyzed Aroclor 5460 - Expt. 12 (328995-6) The same

general procedure as in the previous run was used. Hydrolyzed
Aroclor 5860 (121.2 g of mixed di- and tri-hydroxy cpd,
328966-7) was dissolved in NaOH (0.75 mole 2.5 N) and the
ethylene chlorohydrin (1 mole 80.4 g) was added at once at
85°C. After 20 more minutes t:ie pH of the mixture turned o
to 8. It was heated for a total of 3 hr at 85-950C, and then - g
washed until free of ilonic Cl, to give 132 g of a light v
powder. Conversion was Q92.5% calculated as a mixture of e
di- and tri-ether.

Anal. Calcd. tri-ether: C, L4.25; H, 3.04; Cl, 37.C; OH, 7.63 —
: Cl, u43.6; OH, 5.52
Found: C, 44.21; H, 2.61; Cl, 42.38, 42.44; OH, 5.45, 5.7z

Reaction between ethyl chloroacetase and hydrolyzed Aroclors

Hydrolyzed Aroclor 1271 - Exp:. 13 (334605-8) Caustic
{(C.3 mole 32 g) was dissolved in 30C ml of absolute ethanol
and hydrolyzed Aroclor 1271 (C.4 mole, 184.9 g, 7.50% OH)
was added. Redistilled ethyl chloroacetate (0.88 mole, _ .
108 g) was added at once at 70°C and the system was refluxed

for 14 hr; salt ﬁrecipitation started after 0.5 hr and total

salc formed was 48.2 g(0.84 mole). The ethanol was distilled

off at reduced pressure. The semi-solid residue 1is very )
soluble in the low normal and branched alcchols and doxane. A
No precipitation occurred from ethanol solution kep*t at -4ocf
over nlght. Precipitation using solvents such as pentane,. -
ether, water falled to yleld a crystalline precipiltate; only °
cils were formed. The crude ester was dissolved in 30C ml of
ethanol and refluxed 10 hr witn NaOH (0.9 mole, ¢ N). ‘ The:' -
ethanol-water mixture (750 ml} was distilled off, the residu
diluted with 1000 ml of water, and refluxed. The water. | §

. ~ - soluble material was filtered off and the flltrate was
5,11 &1 fled:tofylglaf¥62)g offacid. © PPt i T A

DSW 621502
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TS

: to the point where it could be used as an intermediate for

polyester type polymers.

ﬂﬂidrolyzed Aroclor 1262.- Expt. 14 (334617) A solution

consisting of partially dihydrolyzed Aroclor 1262 (212 g,

N 221, calcd. as diphenol 176.5, prepared in St. Louls

Pilot Plarn:) was dissolved in 900 g ethanol contalning

1.2 moles of NaOH and the system was refluxed. Ethyl
chloroace-ate (1.32 moles, 160 g) was added over a 68-min
period and reflux was continued for 16 hr. Material was iso-
lated as :n the previous experiment, thenheated up to 1200C
at 1 mm under good stirring to give 303 g product.

Anal. Found: 41.55% C, 3.18% H.

Product ‘Tatled %o dissolve in reagent used In the modified
H-8-57. ™Tae valucs found indicate, as expected, a mixture
of mono- and dieater. Infirared analysis, run as No. 5285,

was 1lncorclusive due to overlapplng of bands for suspected
functional groups.

Polyurethane derived from hydrolyzed Aroclor 1270 - Expt. 15
(316088] Equal moles of hydrolyzed Aroclor 1270 (0.015
mole, 6.2% g, 316051, partly dihydrolyzed product) and
diisocyarazodiphenylmethane were stirred at 100-110°C for
0.5 hr using 20 g xylene as solvent. 1Indlcations were of an
incomplete reaction, therefore, 1 drop of N-methylmorpholine

" was added and stirring was continued for one hr at 120-300C.

A solid grecipitated on coollng, was flltered off and washed
with ho- xvlene to give 2.2 g residue (I). Precipitation of

the fil:tra<e gave a white powder, 0.5 g (II).

Anal. Calzd. MW (71i1.7)x: C, 45.52: H, 1.97; Cl, 39.6;N,
Found: (Ig C, 47.30; H, 2.48; C1, 42.92; N, 3.57
Cc, 43.89; H, 2.37; Cc1, 37.18; N, 2.74

1 was not completely difunctional (OH found
.82%), therefore, only & low molecular weight
-Product 1is free of phenolic groups.

S R REEE kBN

STLCOPCB4095534

a2

DSW 621503 !

wryp ¥l

.

pTecYy

k1



ot gnsoluble inFmostorganici so: oon:as- dimethyl
sulfoxide (DMS)’waB : wasiordered (January
955) from Stepan Chemical Company and found to be an excellent -
solvent for Aroclor. Furthermore, DMS is stable to caustic
and dissolves sodium cyanlde, sodium isethionate and penta-
erythritol, all compounds slated for reaction with Aroclor
31'270 when time allows. C e . :
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PATENT SITUATION

P VS S
Eight patent disclosures were submitted as a resul of -
this work on Aroclor Chemistry.

D-1584 J. Dazzi - Preparation of ethers of chlorinated
gipheﬁyls and their uses as functional fluids,
_3_5 R Do

D-1686 J. Dazzl - Ethers derived from chlorinated biphenyls
as new dielectriecs, 9-7T-54.

D-1838 J. Dazzi - Dimethyl sulfoxide as a solvent for
Aroclor 1270 and suggested uses, 3-8-55.

D-1941 J. Dazzi - New halogenated polyurethane derived
from hydrolyzed Aroclor 1270, 7-18-55.

D-2051 J. Dazzl - New trlethers prepared from chlorinated
terphenyl {Aroclor S46C), 12-15-35.
1,2,4-¢trichlorobenzer: and 1,5-pentanediol, 9—1 -

D-2699 J. Dazzi - New acids derived from hydrolyzed 1!Agpclors
and chloroacetic acid, 5-6- 58.

D-2700 J. Dazzl - New ether alcchols de"ived from hydrolyzed
Aroclors and ethylene chlorohydrin, 5-6-58.

Disclosure D-1680 was filed in November 1955 as part:bf four
patent applications on chloroethers as new dlelecifics? see
Dayton Cases 1653, 1660, 1662 and 1663. : - ¥ '

l D-2266 J. Dazzl - New éynt‘nesis of ether alcohols'usinﬁ
56.

DSW 621505
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‘Dazzl ;- J%
memo to thejldea Review Committee ‘dated’11- 1 5‘

2. Dazzi, J.°

New organic chlorine (Aroclorz derivatiqes, .
memo to th R

_Vdea Review Committee, dated 4-26- 55@

3. Dazzil, J. - The Aroclors and other halogenated aromatics
as chemical intermedlates, memo to Dr. C. A. Hochwalt,
1-16-56 Part I; Part II, 12-14-56; Part III, 11-7-57.

4. P. B. Report No. 588 - I. G. Farben (Verdingen 1943)
Preparation of pentachlorophenyl ethers.

\

P. B. Report No. 589 - I. G. Farben (Verdingen 1943)
Hydrolysis of decachlorobiphenyl.

5. Rocklin, A. L. - Substltution reactions of hexachloro- S
benzene. J. Org. Chem, 21, 1478-80 (1956). _ 54

—

and Application studies on Hydrolyzed Aroclors and - i
Derivatives, RD-58-Fin. Rep. No. 1115. N

9]

Dazzl, J., Exploratory Aroclor Chemistry. Part III.
Glycid%Iation of Hyd"olvzed Aroclors, RD-58-Int. Rep.
No. 1183

9. Dazzl, J., New Chloroaryl Ethers and other Exploratory$ > oo
Invesuigations During 1953-1957, RD-58-Fin. Rep. No. 1180.

10. Dazzi, J., Exploratory Aroclor Chemistry. Part II.
Diphenols by Hydrolysis. RD-58-Int. Rep. No. 1182.

l 7. Schwendeman, Craver, Dazzi, LeBlanc, and Herblg, Synthesis
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No special toxicity tests were made Q

in thls report. A skin irritation was the consequence
-.of the author's exposure over several.yearsito.Aroclors,
octachloronaphthalene and thelr derivatlives.: s
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Carbon and hydrogen combustions were run at 800 c
Nitrog n was determined by the Dumas method. :

Chlorine analysis was run by C -35- 55 method, which give
low values on compounds high in chlorine, such as the °
Aroclors 1268, 1270, 5460 and thelr derivatives. The
current modiried H- é -57 C1 method was developed after
the compounds described were prepared.

For the OH determination in Expt. 10 the H-3-56 procedut‘e .
was used. )

A4
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We ‘thank Messrs&.Ai M. Ellenburg, St.;Louis, and

A. S. Kenyon, Dayton for measuring the dielectric
properties on Aroclor ethers and R. E. Hatton, S*‘. Louis,
for evalua‘ing Aroclor ethers as functional fluids.

The assistance of L. H. Beck in carrylng out two experiments
is acknowledged. We thank the various groups in Dayton
for elemental and infrared analyses.
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APPENDIX B - DETAILED LIST OF EXPERIMENTS
SR s EEEE 4o

Ethers

2-Ethylhexyl esher of Aroclor 1271 (dlether)

-Ethylhexyl etrer of Aroclor 126Q (mixture of
" * ‘mono-"and 4:1-) RS

Butoxyethyl-ether
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-Atteﬁétﬁ*to

o.. form an cvher

~eact Aroclor 1271 with e'hylene glvcol
to form an ether

ttempts to

ttempt to react Aroclor 1268 with glycerol

reparation of 5-(2,4-dichlorophenoxy )pentanol 1

Reaction B:ztween Ethylene Chlorohydrin and Hydrolyzed Aroclors

Hrirolyzed Aroclor S46C 12

R-zction Beiween Einv] Chloroacetate and Hydrolyzed Aroclors

Hyirolyzei Aroclor 1271 1z
Hrirolyzed Aroclor 1262 14 -

P-_vure<nane Derived Prom Hvdrolvzed Aroclors 127C 1=

‘retnyl Iulfoxide Solvent Sor Aroclor 1270 16

. Hydrolyzed Aroclor 1270 ‘ : 11

lcr Ztnerz-as Puncticnal Plulds Table I

Table IT

L e & A
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s SR

Lot No.

Viscosity, cs., 2100F 108.9 27.36

100°F 19200. 1420

Viscosity index -- -77
Specific gravity 25/25°C -- 1.191
Plash point °F ' ' 560 510
®P:re point OF 630 625
f2ur poilnt OF -- + 30
1. J-1T71h4, b4 ,L+-Bis(2-ethylhexyloxy)octachlorobiphenyl

Zxpt. 1, undistilled. :
2. J—lhlglré-Ethylﬁexyloxyte:rachiorob;

as mono- and di-ether, Expt. 2, undistilled.

No breakdown of J-1713 at 35C°F for 75 hours.

Zvaluated by Dr. R. E. Hatton, S-. Louls and répqrf
ty memo to J. D., 5-12-34. . i
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LR

£ -

1¢0 L.o1 2.3 3.98 0.1 3,90 0.1 %.98 0

25 4.70 0.1 4.65 (.2 b2 2.3 4,20 14.4 K-780

-2% 2,11 11.7 2.80 3.Q 2.72 1.5 2.67 1.8

-== no data
1¢0 L.4] 1
25

L%

100

3%
(W)
N
U
(@]
(@]
()

5 - ) - g
3

1) Lot No. K-779,:4,4
Expt. 1, undiati

g No ;K 3
. _mﬁ'xo- and
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