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PREPARATION OF HALOGENATED ETHERS

Norman D. Scott. Niagara Falls, N. Y.. assignor 10
E. I _du Pont de Nemours & Company, Inc.
Wilmington, Del., a corporation of Deiaware

()

10

No Drawing. Application August ¢, (932,
Serial No. 627.539
19 Claims. Cl. 260—i51)
This invention relates to a process of reacting 31CY. 3iBri. 3bCls, 3nCli. ZnCla. FeCls, AlCH.

halogenated ethers with clefine hydrocarbons to
produce halogenated ethers of higher molecular
weight. .

I have found that chlorm«thivl ether and orher
alpha halogenated ethers can be made to react
with olefine hydrocarhons givii: as a maip proda-
uct a gamma chlor ether formed by the addition
of the halogen atom and the «iher residue to the
unsaturated linkage of tlie ob-fine hydrocarbonr
Thus, from ethylene and chlormethy! ether
have obtained gamma chlorpropyl methyl ether
as represented by the following equation:

o
CH:=-CHz-+CICH:OCHY-~CICH: -

orm satlsractory ~atalysts. he optimum c¢om-
sination oI ‘emperatule. Drossure, caralyst con-
enrration. and auration 1 reaction Wil QDVvl-
Jusiy vary witn partcular sombinalion oI mate-
1als emplioved. The :oliowing ~Xampics are giv-
sn 2y vay 1 ourther djystration H>r methoas
1 cArrving out ‘nese reaclions:

300 ¢, oI monocnlormetny! ctner containing
4 sorution 50 gms. or B1C's was placeda n a sreed
‘omb. [Alounted on a -Nas<:t indg connected 0 A
~1inder of propylene. 2 opylene was readiiy ao-

15 CI: - CH:0CH:. ‘JI'D(’(I as :Lcmltterf: anga the .rnfxture armea 1p 10
‘ye Lo Lhe neat of Teaction. 3V a combination oI
Similarly, from propyltne ancl chlormethyl etiver <rernal ¢ooling, and coniroiled rate NI aamitiing
I have obtained gamma chlorbutyl methv] ether: “e propylenc. ~ne ‘emperafiure ‘wvas gebl rcem
vceeqing (0 . ang averagea adout 30 C. during

4y CHs--CH- CHz + CICHz0CH: -CHs - S0 period Of sarurarion wiicn was nne ang one- Ui

CHC! CH. CH: OCH:. A i - ' )
. -q(f hours. e nal pressur? N tne somb was
In this case it will be noted thit the chlorine atom 20 lbs. The sombd vas Jnolea nooe water. ne
adds on to the middle carbon atom of the propyi- .xcess Jropyrene —Cented  ind e laud poured
ene, in the “secondary” position. as might. per- Wr. This crude proquc: measdrea (+4¥0 cc. ana

25 haps, be predicted by analo2y with the kncwn weignedq 6706 zm:. iIter wasins  vitn vaier, @94
manner of addition of hydrohalogens to propyi- rvinz anad daisulling. 2 racuon VoS colected at
ene. 11310 C. wverlgnming 038 gms. viicn vas o very

The addition of the methoxy methylens group srgely cnlorbutvi metiiyvi ether. & otal of 153
to the other side of the olefinc linkage results as £. 51 nlgher %olinc material was i@argeiy a chlor-

30 shown above, in the formation cof 1 normal buatane teplyl meinyl ~iner Jouing point -.dout 205° C. 30§
derivative. This was shown experimentaliy nvy he molecuiar welgni and omposilion or nis
treating the chlorbutyl methyl ethicr with strong upstance 1naica’e tnat it s gerived irom the re-
NaOH to split out HCI, resulting in the formation cricn o WO Moleciues I propylene witnh one
of CHi—CH=CH-CH:OCH; which was then nolecule of chlormetrny! ether. . Most probable

35 converted by catalytic hydrogenation with a piat- prmula appears w de
ir:gm oxide catalyst, into normal butyl methyl T CHCMCHy—  H—CHi— O H—OCHy © %
ether.

I have carried out analogous reactions using -
‘amylene as the olefine hydrocarbon. This reacts inalogous high Jjoiling Jy-progucts were aiso

i0 even more vigorously than propylene which mn >otained from einylene and cnlormethy! ether. U
turn reacts more vigorously than ethylene. In ad- iccoraingly the compcund would be a cnloramyl
dition to condensations involving monochlor- mnethyl ether. >
methyl ether, I have carried out the similar con- e reaction has been studied with alpha haio-
densation reactions using the following alpha- zenated ethers as the original raw material. The

:» halogenated ethers: symmetric dichlordimethy! ‘ormation of epstlon chlor ethers along with game- 3@
ether, monobrommethyl ether, alpha chlorethyl mna cnlog ethers, is pelieved to represent a succes-
ether, and monochlormethyl isopropyl ether. ave condensation of a second molecuie of olefine

The best conditions and methods for carrying with the gamma cnlor ether.
out the reactions will of course vary with the zampte 2

») particular olefine hydrocarbon and alpha haio- ’ i
genated ether. In general the use of a catalyst 1 solution or 10 gms. ZnCla in 200 cc. cnlor-
has been found advisable though not necessary in methyl ether was treated with 10 c¢. portions of
some cases. I have found that fmoderately easily amylene until a total of 250 cc. had been added
hydrolizable metal halides. soluble in the halogen-  during'a pertod of about 1 hour. The flask was

55 ated ether-olefine reaction mixture, such as, shaken after each addition and the temperature 58

v iy . wChg -CH OCH,
~ 187%’“* i N VAP wWwd CH.O o NPT
») oM i-a A3ye, 114 - el . ‘ru;cjl:c't-("ﬂ cro <
b}igv .“Z. ;-..' ;'\‘,.: ‘Qu‘“'»“w:-i'/ l'-,- T A ‘;/" wj’r\ :u,"-‘,'hﬂf—s
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was kept below 30° C. by occ <innally fmmersing
in ice water. When the reac ion had ceared the
mixture was thoroughly wosled with wuater at
50 C.- 250 c¢. of cily mafcrial w.s obtained.
The matcrial was distilled, vielding 200 co. of an
oil which builrd., with some decomporitien. at
about 150 €. Rapid rdi-t . on under reduced
pressure at. 80 C.gave ar . tively purs product
which was identified as moochiorhexst methyl
cther.

" Erample 3

200 cc. of chlor methyl o} LI B o GRS §
amyiene were mixed to ! allowed
stand over night at roora Cbaperbane After
washing with hot water 20 ¢o ol 01 o remaine
THis 0:1 was dried w:ih CoCL and diondled, tne
main fracticn of about e 3 150 .
w.th some de ompo-1ric:n : redistilintion
undoer vacuum st o oo ta o -
pure product whicii was o o i.~d as chlorhoxwi
methyl ether.

500 cc. of chloi:2 !
of BIiCl:y .1: .olut

| a re 5
mounted en ol s, . e e ey s
oOocompress JoerhTers i [T
was ot oot 0 G st .
at 700000 loe s e o0t U0 . :
s was Vol rea oy . i o
liquid prod:et . e 300 o asion 100
grams of a na il Tt Tan CLonas
obrained,; thes PO S T TONN,

propyl methyl ethier,
Eraniple

A solution of 3 om:. ZnCl. 1 109 ¢ oF sene-
what impure dichilord methy other wa, coaisn
with propylene at atmosphero prosuie, @f abow
room temperacure, wntit thre woas no furtoer
absorption of gas.

The crude product contarr, - di hlor-dibuy.
cther was then washed with v ocos and @b .
NaOH unrtil substantially a0l After dinaen
with CnClz this was ¢ L leo Goced vaculs, oo
¢o. were collected boiinz maniv at 130-135 ¢
at 10 1am. o, pressure. Detenteinatien of chlo-
1ine in this matonial showed it 1o contain 32.57°
as compa:esl Wwotir LU - ST EATS SUD LR SO
ether,

The tcrm ‘“alpha haleorenated eother” as used
il the specification and claiis refers to halogens
an a carbon atom next to the ethes oxyyen atom.
, I claim:

1. Method for the prcluction of halogenared
aliphatic higher ecthers wl. ¢ compriscs reacuns
an alpha halogenated ali: octic etner withh an
organic compound conlain:ng an olefinic link-
age between two carbun atoms.

2. Mcthod for thr. procduct.c cf halogenaied
aliphatic higher ethcls which coeiprises .cac.ing
an alpha halogenated alipl:atic ether with an
olefine hydro arbon. :

3. Method for the product.on of chlorinated
aliphatic higher cthers which comprises reacting
an alpha chilorinated aliphatic ether with an
organic compound containing an olefinic link-
age between two carbon atoms.

Methcd for -nhe proguctiion oI cniorinatea

1

0N

«n -arie n.gher etners wnich comprises reacting
:pna :nlormnatea aliphatic ewner with an

aydarocaroon.

Srocess VRICn comprises reacilng an alpna

senated phatic einer wWith an organic coms-

.

cn nprises reaciing an alpna

snatea sor o Ulfcl 1ty olerine hydrocarbon.

Teseeg VIV mMDISCs reacung an alpna
Q ~oro e noan eenne ayarocaroon.
H a7y .- PACIINE MOoNo-

- 7n An rganic com-

1T nerween Lwo

A¢Ting sygumertric
21 0rzianic compouna
..o evkeen Two car-

- Tl CoaciIng  mono-
DAREIN - © .. .o oenne nNyaro-

aging  iyme
ain vleline ny-

T a7 s nated
5 TwCTing
T i aAn
SiInie JNKage

.. o2resoendcs o1 a
_omeT gl naage soju-

. .. . nalogenalega
SIS -~ TOACUNG
LT neT o viin an
H 21 3 Mnoa-
anae soluble In

.. oI calodenated
SIMDYISes reacling

~Loac cIner o otUitn an
PP .. erinle JnK-
sresence or

.o . na.ocgenaied
~ -~ TmMDUISes Traciing
PR ‘ner viLtn an

-ence oI A oI1smutin

“ferhan -0 v c i I hajogenateqg

Vi chor mprises reactiing
DA T ) e ootner N1t an
ToUe T coe Aresamies s JISINUin
o Soeofuien T nalozenated

. ILDr1ses reacllng
. ..onanyc otner with an
PR . ey .resence 11 IINC

Totheg “Hr o0 Srogucilon oI nhalogenated

RSO TLT 1 ST . v . Wnichl cOoMmprises reactng

amp onalon . X . a .ow»h.olic sther with an

.2 oayarcoarvoenn (il Lo opresence I un cnlo-

Sutlys

.5 a 0ew LrogricT. Jamma cnlor primary
metny! 21ner.
RMAN D. SCOTT.
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