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INFORMA TION DIVISION TRANSLATION TU6-79

Hasche Reel 2

Frame 151 o
1.0. Farbenind:st¥ie, Ludwipshafen, March 18, 1943
Sciontific Zetkq Raport 1943 \ '

Author: 0Nr. Flotz .
Investigation of the Esterification-Products of Triethanol-

amine with Hipher Molecular Fatty Acids. -

. Stearic acid resp. oleic acid ester of triethanolamine are sold
in trade as Soramin A base. resp.. Bmlphor FM, oil solubie.  One may expect
that in the esterificalion at a mo.ecular ratio 1:1 diesters and triesters
also would be formed in addition to monoesters. Determination of unreacted
triethanolamine by extrdction with saturated sodium chloride solution made
it possible to clarify the -laws that control this esterification. -

- . Thereby it was determined that only the monoester is formed
first. If one maintains the esterifying temperature only for a short
time an equilibriunm exists which corresponds to an "equ 1 rights" to
all hydroxyl-groups that are contained in the tristhanolamine and its
esterification products. This is true for any desired molecular ratio .
for esterification. Thus the composition of an estér of 1 mol. triethanol~
amine and "x" mols of faity acid is represented by the following formulaes -

W
'

vlilol.,Z free 'tr;lej'.h_anolamine": 3ux

Mol.% ‘monoester

- =

L
‘\;ﬁ |

¥ol.% diester - . x2(3-x
"HQL% triester T > A
S O -

 fel o

" Translated - Bochells H. Bordy
.Checked - Dec, 9, 1946 ~ CCM -



LNTORMAYION DIVISION TRANSIA TICK T06-88 -

Yasehe itiel 2, Yrane 103

Ammcndz Verke, Hersoburg, April 1943 .o,
Suienlifle Zotko 1¢13. Mersedurg #1, By Dr. Asinger, Main Lab.
Chliore bravnation of Aliphatic Hydrocarbons

The direct bromination of higher molecular aliphatic hydrocarbons

is very iflicuit &s it ls known, tince they are very slow to react with -
bromina. £Also, very little hydrogsen bromide formation occurs even when
boilin:, for instarce Mepasin (from Kogasin II of the boiling range of .230-
320 saturated by hydrogenatlon), with bromine under refiux.  But bromination
products are ‘formec smoothly if ona conducts an equi-molecular mixture of
chlorine and bromire into. mepasin and irradiates with ultra violet light.. S
This occurs according to the general equation: 2RH-ClydBry gives 2HBr-42HCl.
Alkyl bromide and Eydrochlordc acid are formed whereby one can intrciuce - ———
practically the entire bromine-into the hydrocarbon molacule while the
chlorine @scapes with the hydrogen (compare I 70 1438 IVd/120 = 0.3. 12,98L).
-The réaction seems to occur by way of a compound of chlorine and bromine.

The hign molecular bromo-hydrocarbons produced in this way, which canstitute.

a similar-isomeric mixture 1ike the chlorination products, can, in contrast

to the latier (since bromine confers more specific characteristics to the
 hydrocarbon than dces chlorine), be extracted with the help of selective .
solvents from the mixture of bromination products and unreacted hydrocarbons.
(compars 002, 1;030 = I 74 479/120). 'Acetonitrile is an es cially suitable
selective solvent for this extraction: ' It is true it can only extract. A
“relatively little bromation product each time. But its selectivity is very .
great, - The chlorination product of higher molecular aliphatic hydrocarbons
-car- be used for dcuble conversion only in a limited extent, because thereby
olefin formation cccurs easily., The bromination product reacts much more
smootnly, therefore their conversion will be investigated in the near future

e

T

Iranslsted Oct. 31, 1946 < Rochelle H. Bondy

. Checked Dec. 3, 1945 - CCM



INFOTMATION DIVISION TRANSLATION Thé6-89

Hasche Reel 2, Framo 101

I1.G. Ferbenindustrie, Ludwigshafen, April 1L, 1942
Soientific Zetko Exchange 1942

Report by Tr. Schwcizer

Preparation of Alkyl Naphthols

'Ihe action of olefins (C); ) on beta naphthol, rospectively
tetralol, was investigated. 'Ihoreby e correspondin:- alkyl, respectivoly
dia'l.lvl, naphthols were prepared.

First, a preparation process was worked out for the butyl naphthol
from beta naphthol and isobutylene. In contrast to butyl phenol oner oparkted
without pressure and at lower temperature but w:l.th solvent,

The pure butyl naphthol--the position of the anl group is not ;
certain-~is a compound which melts at 118°C and crystallizes into colorless
needles. Also, the dibutyl naphthol crystallizes into colorless needles
and it has a melting point of 1360, ™ ,

o After that alkyl or dialkyl naphthols with longet alkyl remna.nts '
“were. prepared in sinilar mamner by using the followingz -

Isocwlana, bope 28-—50 (about 90% of a.nvlene and 10% of he:wlene)
" Isohexylens "
Fgcheptylene
Isoamylena-hmmleno-heptylene, b.g 28-95°(10%:h5" b5%)
Ischexylene~heptylens, bep. 60= (extra 1:1)
‘Isohexylene~heptylens octylens (h5%:h5$:10%) _
Diigobutylene - _ ) R .
Triisobutylense. - . - ’ . o T
' Diheptylene - T .
“The olefiﬂs were derived from res:.due alcohols fmm Opyan methanol
. synthesi.s. : ; o . ‘ . )

‘ For the prepm'ation of alkyl naphthols, beta na;hthol 19 snspen led -
1n ethylene chloride, aluminum chloride is ‘added. {0:1 %o 0ol mols to 1 mol

—of naphthol)s and the olefin.is -added either in gaseous form or in liquid
(temp. 35-55°).  The reaction solution is treated with water and the solvent
~is distilled ofi‘ from the neutral washed sclution. The _alkyl naphthol:- nhich

remains 1a used pamly directly a.nri partly after va.cuum diatilla‘biono e

T " The monoalkyl derivatives are (except but.yltet.ralol) golid }:ompounds
~“with ‘crude solidifying points between LS and about 100°,  The dialkyl products
"are very thickly fluid oils as the raw products.  Dibutyl, diamyl, dihexyle -
heptyl naphthols have been prepared.. ' ' ' C



=2

The usability of numorous ner products is still being tested.
Butyl naphthol is of particular interost as stabilization agent for Buna,
as far as it is used for cclored technical articles. Further romising
ugses of alkyl naphthol are in the ficlds of textile agents, plasticizers,
raw materiols for varnish and dyes. ’

.

/8/ Schweizer

Translated Oct. 31, 1946 — Bochelle H. Bondy
Cnecked Dec. 9, 1946 - cou



INI‘O MATION D"VISION TRANSLATION '1'146-90

Haaohn Reel 2, Frama LOL

I.C. arbenindusﬁ'iu, Ludwigshafen

Scientific Zetko Exchange 1942

Beport of the Trifarben Division (Dr. Kochendoerfcr)

Technical Use of thc Aldehyde Synthesis According to Gattermann

The Gatbe-ma.nn aldehyde process with zinc cyanj.do-lvdrochloride
was worked out for the preparation of 2(hydr)oxy-l-naphaldehyde, the starting
product for Lumogen I light yellow, and the resoroylaldehyde which is used

“or a few of the new CK leather iyes of our AZ0 divimion. It has been shomn
that it can be carried out with excellent yields without dif ficulty in a .
large scale and .can probably be used also for intermsdiate products.
Therefore, we shall briefly reproduce a few observations wh:lch are imnortant
for the synthes:.e. ‘

The reacti.qz; course is as follows:

-cr-nz — 7 (Ij’m +mhcl

. : Benzol, toluol and particularly nitrobenzol have proved toLbe eacellent :
.dilution agents. The choice of suitable dilution agents -is-of-decisive importance
for the_success of the reagtion. " The zing cyanice is premred in:a degree of =
purity of 95-99% through precivitating the gine chloride liquor with a cyanide
-solution at 30 to 95% . ONe obtains a white powder which can be stored for

an unlimited time, which £ilteérs well, is not hygroscopic. . It is used in

; flnely pulverized form. . Qne uses it usually in 30~100% excess over the
. theoretically necess ary amount. A1l materials and the apparatus must be ' .

dry: 'As an example, ' t.he synthesis of.‘ the 2(hydr)o:qr-1-napha1dehyde shall

be described briefly ¥

One f:L'lJ.s benzol, 2-naphthol and ° zine. cya.nide mto a stirring kettle
(enamel or iron)-and adds gaseous hydrogen diloride in'an excess over the: ——
calculated amount at 20-25°C, The reaction heat is very small, After 2k hours’
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one decamposes the aldiminichlorhydrate, which separated in orystalline
form, with water. One drys off the benzol with steam after cooling one
obteins the aldehyd> in pure form. The yields of aldehyde distilled in
vacuum is over 90% :r the thecretical yield.

eim:!.lal manner we prepared the resorcyl aldehyde, the 2. 6
and the 2,3 di(hydr)oxy l-naphaldehyde as well as the aldehyde from tertiary
butyl phenol with ezually excellent yields. We are, therefore, ocoupled
to use the Gattermann process also for other phenols and phenol athers.
We also tried to investigate whether it cannot also be used for dther
products w:l.t.h active H atoms.

/s/ Kochendoerfer‘

ﬁ‘anslated oct. A, 19h6, Rochelle Heo Bondy
Checked Dac. 9, 1946 = CCM



INFORIATION DIVISION TRANSLATION TL6-S1

Hasche Hesl 2, Framo LUS - Hochst Plant, May 2, 1912

Sclentific Zetko Exchange 1942 .
Author: Thomsen
Preparation of Benzyl N¥aphthalene

7411 now naphthalene was reacted with benzyl chloride at 80-130
in pregence of scme zinc powiler in order to produce benzyl naphthalens -
which is the starting material for tamming agents. The benzyl chloride
must be quite pure because 1mpur1ties in benzyl chloride lead to red oolored

tanninf' materials.

_ __Te dificulties in securmg benzyl chloride mot:wated the experi—
menta to produce benzyl naphthalene directiy from tolucl, chlorine and B
naphthalene, without previously isolating and purifying the benzo.; chlcride.
These experiments led to the following proceases. , . ,

Naphthalme, toluol, and zinc powder were mixed in a flask and
heat.ed to boiling. ‘The toluol vapor is reacted with chlorine in a chlorinuting
space which is illuminated by Vitalux lamps.  The benzyl chloride which -
formed and the excess toluol are condensed to a cooler above the chlorination

~_space and they run back into  the flask. The escaping hydrochloric acid goes
' %o absorption: In the flask :the benzyl- chloride reacts with the naphthalene
Ain prescncze of the zinc powdet%v The toluol is distilled into the chlouna—
tion spa:e ag’ain in order to e reacted again with chlor:!neo )
TN [ When the reaction is completed the benzyl naphthal ene is ready
ror sulf‘urizing. : S . : ) )

e According to this process the benzyl namtha]me is consideraoly ----- ‘
‘ cheaper .than that obtained by the old operation method from benzyl chloride
and naphthalaxe. . v .

e,

, : .One- can also work wit.h xylol in place of toluol. . 'n‘ereby one -
obta:ms xy:l.ol naphthalenes. in place of benzyl’ mphthalenes which can als>
be usad for the production of tanning matenals. i o . ) i

’ = 'mo process ha.s been oarried out succesﬂm.;v on a }'alf-technice.l,
‘ scale with toluol and: :quol in amral chargas., » »
. | R /s/ Tho:\nsen :

‘I‘ranslated Nov. 1; 19).;6 Roone;l.le Ha Bondy
Ghecked DBCD 9, 19,46 ~ CCH



INFOREATION DIVISION TRANSLATION Th6-92

Hasche Reel 2, Fram:s L73-L7L .

I.0. Farbenindustri:, Frankfort (Main) Hochat, Central Lab. April 23, 19h2
Scientific Zetko,Exchange 1942 .

‘Author: Dr. Schorn.Lg

About Il;ydrogenation Prodic ts of the Alkyl Phenols

Dodecyl phenol (ILudnlgshafen) is used as softener for Igamide.
Therefore it was natural to test the P-oils which are available and which
are used here in Hochst as textile auxiliaries also for their suitability
asg Igamide softensrs. We tried to attain softeners with even more fa:orable
properties, startinv from these allql phenola.

’ - It seemed na.tural to hydrogenate the P-oils. mia yielded a.l)qvl
" cyclohexanols and in the case of iscoctyl phenol it yielded isooctylcyolo-
hexanol, whiéh could be oxidized to isoootyadipic acid. WVhen.esterified
with -isuc'twlcyclohemnol it yielded a softener. with good properties. S

“The foll rring produc.,s were used in the hydroﬂenat&on.

1. Isooetylphénol, 2. P—o:ll, Do, essentiany dodsoyl phenol, 3. P-oil
'MIV, mostly a mixture of diisohexyl and diischeptyl phemol, Lo P-oil Tri,
mainly: triisobutyl}ixenol, 5 Ne-oil MIV, mainly a mixture of diisoha)wl and
diz.soheptyl 2 naphtnol. N .

: 1he technical produc vers distilled in "vacumn ~in a thin layer -
-evaporator, in order {o attain afh unobjectionable taking up of hydrogen,

and in order: to brichten them up. The P-oils do not have sharp boiling
points in- the fractlonation, although +they are volatile in a small. temperature
range in the thin layer evapora.tor at sut‘fic:.ently high temperature and -
su:.table charge velocity.: T

“The hydroeenation o.t‘ P-0ils was carried out with m.ckel ca.talysts —
ina horizontal st:b-rmg bomb with good yields. P T E——

' The hydrogenated allql phenols were tested as softeners -for-- Igamide :
in mixtures just as they were obta.ined, and their properties were compared .
~vwith the correspondlng aromatic compounds. Surprisingly, it was found - .
that the characteristically good compatibility of the phenols with Igamide
" disappeared through the hydrogenation. mere.f.’ore, they cannot be used ror_

) the purpose that they were. planned for. n P . L

it

. In order to use- then as softenera for other artific:lal raw: matena.ls'
and vamish materials it!would be- practical to esterify them, as it is- -
describad in the hydrogenated 1soocty1 phenol at the: beginning of fhis reporto B

Ini'ormation about the distillatlon of ‘the P-oils and the hydrogenated
prpducts are. summarized in the two follming ‘tabless
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TANLE I
Press, in TYield N Properties
" Tewp, o Temp. of Lvaporatax of No. Di~  Vater of
Product ~ Evsporation _Vapor = _mms Hge  Dist.  stillable Olefin Distillate
Isooctyl = 150°  110° | '  Bright ol
phencl, (200) (130-11i5) 0.5 . 2% - 15% -~ solidifies
- o solid
Peoil Do 185 . 167-168° 1 89% 7.5 ~— Bright ye]low
: ' o ' o:l.l
P~0il MIV 200 180 3 89.58 7.  -3% "
P01 T4 200 185 ., 02 93 28 5§ " n
F-oil MIV 260 235-210 0.3 83 . 7.9 | . 2% Vory viscous
. . ' . . oil: ;‘..
- mmEm -
T . Hy S Press., ' . . Mainly  Properties
e Hydroger~ - Atmos, Diluent ‘Dist. = Boiling boiling of -,
Product  ‘ation Temp. . Absolute Solvent mm.Rg, = Limits at Product _
-Isooctyl . . e AT o Golorless oil
-pa@nol 150 .. . 60-100 vllethgngl.‘_v 0.5-. _‘~9o~150 uo-lao ‘weak -odor *
P-ofl Do~ 150°" . 100  Gyclo- . .0.3 . 80-177. 131;-155 Calorlese
S B o hexana e L ~thick oil
Pooll MV 150 100 .0 1,8.0.} 90-2'3’5_"*'* 160° colorless_on
vlfn_if Tei 140;156 o -100;11;0 en T 5-1’-.5," 87=210 120-130 Colorle.:s oil
- Neoil MIV 160-'-;70 - 60-100 - B 0.9-162 75»2!40 “over: Very viscous
. : e e e 2oo° light yellaw .
o TR T T e T i S odke s

. /a/ Schgrnig

Ih'anslated Nov.r 1, 19).;6 Rochelle H. Bondy
.Checked Dec, 9, 1945 - coM



INFGNA.TION DYVIZIR TRANSLATIORN . ;4_7"14

Hasohe Reel 42, Pramus 522-625.
Progregs in the Namoture of "Mlatinol HS"

. In the esterification of phthalic eoid with "Intresolvan KS," a
significant excess of Jeuna aloochol is nsoessary, sinos this mixture of
aloohols of 6 or 7 eurbon atoms oontains important smountsof difﬁenltiy
or uneeteri.ﬁable oonstituents.

_ These eleohole. used in excess, must be removed as completely ac
possible to obtain a satisfuctory quality of the end product. Stsam
distiliation serves one hereto. Sinpge now, these aloohols are misoible in
all proportions with Falatinol, and the Falatinol itself s a very low
vapor pressure, it 13 reasomable without further ado that the razowal of
the laat residue of oxoens aloohol susoeeds only by the uee of very large.
amounts of steam .

: Basidee a eomideruble use of energy,\_the oapeoity of the epparetul
48 very unfevorably influensed. by this time=-consuming manipulation. For
this reason, instead of steam Gistillation under atmospherio prenm,
have gone over to*e vecuum atenm distillation, ;
+
pnrt fran the vapor pressure of the eanpomnbs be:l.ng raised by the
diminiehing of the atmospheric Pressure, & further advantage results, that
one osn attain temporatures which 1lie oconsidsrabdly over 100°C by the use
_of 4 atmosphere cooking vapor (Trans: steamt) whoreas in the ocustomary
.gtean dietillation 'from a nuepension of Pale.tinol in m‘ber ons can acaroely
‘ reaeh ‘the temperatuzrc of 100°9C. - .

. E Ez:perionce aow hes *baught that- the exseas - of mtrasolvan 13 to be-

vdrivan cut practically without residus in considerably shortened readction-

tims with a -third o2 %The emount of steam used until now, Ome sucoseds

| thereby ix overcoming e disagreesble bottlensek of manufesturs apd making. -
hs mnat of the eapoity of the o"m.r units of the -plaxt, witb.out ‘residuo, .

i T h e established that the blrm-off osn be left off than. i The
‘ Ps.lats.nol ‘4g hoeted up to 110 = 11«°¢(Transi seeond temperature not elear)
by mee.na of the aﬁemnozz]sd—m :lnaweak atream. L e .

The Palatinol, freed 1n thia way frem Imzrasolvan, shows a rore- .
out of only C.1% of oonstituents boiling below 2269C in the vaeuum:disbil-' -
lation at 20 mm., While before -introduction of +the stosm=vacuun distillation
ths Paht:lnols still had on the averago. oe to 0. % rore out. ‘ .

- Aa wa have osta‘blishedl_oleﬁ.nes i‘om frmn ‘bhe lmna uleohols 1n
fmportant overall dimsnsions in side reactions’ ‘with ‘bhe eeteriﬂeation. :
Thesa. olefines pertly form. polymers, end as such’ are still more Aifficultly

volaetile than the Ieuna alooholo T2 consider those olsfines as the reason
for ths severa. yellow coloring of- ‘the raw Pelatinol. - A supplementary treat-
next of the Palntinol w:l.th a pebaseim pemange.nate eolubion h aueeesefnl
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in oxtensively destroying those olefines, (Trans: Fartially 4llegible
pmragraph indicating roughly that dus to the vacuum~steam-distillation,
the amount of axtraordinarily valuable pormangammts nseded for decolor~
uation oon be recuced to 60% of that used earliers) .

For tho removal of guspended materials and other’ 1mpnr£tiu,
in oonnection with the Permenganate treatment, the Palatinol is dried
in vaouum in the presenss of decoloriring carbon and filtered therefram.
It 48 ovident now that the descoloriting carbon, blown dry, still con-
tains absorbed 30-36% of its woight of Falatinol, We have recovered
thege amounts several timos in this way, that we washed out the decolar-
1izing carbon with the Intrasolvan recovered with the stesam distillatiom,
and further added these wash liquors to tho vacuwm-steanm distillatiom. -
Thereby the overall yhld of Palstinol HS m maiged in-noticeabls quan~ -

tity.

. Si.noo after the Mrmation of the vaowm steem dheﬂ.htion
we could.revert to about a third alesc witi ths. 20 oarbom, we recovared
from this-sdurce «in the ‘present production” tm arbei--cn atill right
impomne oamount. of. 12-15 tonnes por ‘days. - — B

. The noncosteruia'ble aloohols nre sent bnok to Lm. am are

there conducted to the naphtha synthesis. fhis use was possible omnly
from that moment on when We suoceeded in’' keeping out the trishlorethy- -
lems previously used in the esterification as azeotrope, and cubstituting
with &n olefine mixture of boiling point 95<116°C. : This ecoumulates as
a_by-produet of the Palatinol memifecture and i eeaily topped=off with
the steam distilletions Sinoe Louna was not able to use the trichlorethy-
lene-gontaining recovered elochols - on eccount of risk of oatalyst. poison=~ .
ing, ‘these must bo elimimated earlier. 'After stopping this nuisamse,
however, up until now, about 800,000 kg. recovered ‘no-longer estoriﬁnble,.
~olefins=containing . Leuna’ aleohols have been mdo avaihblo for the nmphths

produm«m. .

Infomation Div:ls‘i.m Translation wl-u
Requested by Information Divisica -
Tranala.ted Fehruery 17, 1967 by Ce c., M!.nor : N

"Portaohritte 'bei der Fabr!kation m mntanol ns"
Wisaomohaftlioh zatko Ansbausoh 1942 I-a. Farbeninduntrie Ao Gs

m'renbaoh Works. April 30, 1942
pages, no illustrmbim.- T

oL



INFORMATION DIVISION TRANSIATION 747-18

Hsoohe Rool ;2, Framus 634-626 .
Vork Regerding "The Diffioultly Eaterifichlo Portions G Intrusolwin HY"

. In the production of Falatinol BS from rththalic anhydride and
Intrasolvan 1S, an excess of the latter is necessary for the resching
of satilsfuctory yields, This aloohol excess ig mocessary not only for
shoving the equilidrium to the ester-sids, it turns out rather that a

_larger part of tho oxcess does not have the power, under the esterifi-
oation conditions employed, to reuct at all with phthalio anhydride. .
The charged excsss of aloohol is recovered again almost campletely after
the end of esterification, the smownt of this portion (intermally dssign-
ated as Intrasolvan Ii5¥) emounts to 20 to 268 of the Intrasolvan HS

_ oharged into the osterifioation, the amount of it formed in Offenbach -
corresponds to.about 60 tonnes per monthe ' ,

. " The inoreesing scarcity of Intrasolvan, caused by hoightened
requiremonts in different seators, calls for a most. favorabls possible
end oomplete use nlgo of this difficulty esterifiable portion, The HSW
aleohol, except & small rart which i3 successfully used as azeotrope in
. plecs of toluol in Ralatinol recovery, is presently worked up in lLeuns
to raphtha by hydrogemtions - R R :

: The eonstitution of Intrasolvan BSW is subject %0 severe flustun-
~tiong, on the average the content is: ) : o e

Alooi0) §0arbonfﬁo.,6—§; 68% S0

. _.Ether Carbon~No, 13) 187
-~ —0lefin— (Cxrbop-No, 639 M4k

... In these figures, the aloohol content is by determinution o
‘sotive hydrogem, according to Tschugieff=lerewitindff, the olefin content
by oatalytie hydrogemation, end the ether conmbent frem the oxygen residws

of ths elomentary emalysis, with consideretion of the alcohol coptont -
Cfownd, .. - R U R

o ‘Tho: notwocourring esterification with ortho-dicarboxylie acids,
tho boiling 1imits, and (in contrast to sevomry end tertilary alechols)
the diffienltly-taking-place dehydretiom permit consludirg in this cese
. on predcminately primary &leoohols of severe degree of branoling. The, ...
‘nlooholic portions of Intrasolven HSW are esterifiable with certein mono-

oarboxylic acids in .dis*inotion to ortho dicarboxylio ‘aclds - from whioh
' \the:'e,rore & raoiprocal gteris hindrance of two ester fragments is com=

cludsd, . Tho usgability of that kind of ester &s a softener will be tested,

‘oven 'if eccording to experiénce till mow-such-& monocarboxylde e‘om ester
. in'general possesses no faveorabls. propertiess T s

.

" ittempts to isolate individual sompounds from the Tntresolven
-alcohols by procise fractiomation lead 4o no result, ' The boiling . ourve . .
of Intrasoivan HS showed Prectically no difference from the boiling curve

of the other alochols which are resoverod again by sxpnicatiom of Pala=
_ ‘binol HS. Intresolvan HSW naturally shows.a variable boiling behavior: -
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affeotod by tle lew boinnc olofine and ether portions,

- The conversion of Intrasolvan HST to tho corresponding olofin
B3V seoms attractive inmamuoh as in this way the throe side-dy-side
substances - alochol, other, ami olofin, aro olinimted and theroby the
waste product is converted in simple fashion to a compound suited
honogensous reactions, Dehydration of Intrasolvan HSW procoeds snoothly
with the holp of the oustomary water splitters. Working with liquid
phosphoric acid catalyst at temperatures of 176 to 200°C is most favor-
ablo, under whish conmditions the process may be sot up continuously. It
i desterminative in this oase that the residence time on the oatalyst
1s not ohosen to0o large, since otherwise polymerization of the evolved
olefins ocours. The different charester of the.nlcchols of Intiwsolvwan .
BGG Yuurides that after ons-time passage of the catalyst under the des- '
oribed conditicrr thore still exist undshydrated portions, After distil- "
1ing off thé lightor=-boiling olefins.RSW, therefore, the residue still -
.aontaining dlochoi or ether undergoes the dshydrat ion again. Practically
" all is convirted to olefin after subsequent further distillation of the
‘olefins andithree passes in all over the catalyst. The 1life of phosphorie
acid cctalyst is extradrdimarily large sompared with solid, sasily carbon-
irdd oatalysts; yot after a long time should & subsidence of the aotion
coour, then a regeneration of. the catalyst is possible, by thinning with
water ond ne'parati.ng the oil, o e ’ .

.. . _Froa 900 parts.of mtrasdj.y_qn HSY, there result on holding the
1esoribed oonditioms: - ' T

"~ 400-parte olefins HSW- (up to bep. 116°C)
190 parte: vlefins HSW.(of b.p. 1168Ca. 1600)
© 190 rarte polymeriged olefin (b.p.> 180°¢)
¢ * 110 parts water. -~ NI,

" (lefin HSW is & light,mobile mephtha-like £luid of boiling remgs
70 to some 160°C. ' Tho demsity acoording to boiling range 18 0.72 to 0.77,
The viscosity at~20C is 1 contistoke, at ¢ 60°C, 0.6 centistoke. - - =

777 The smount of the polymerization product résulting from the ds-
hydration oan posoibly be further lowered by changing tho experimental .
conditions, - By longer residence timw on the phosphorio acid catulyst on
4he other hand, the yield of polymer rises so fer that practionlly &1l . =
olefin is polymerized. The seme effect is attained with the aid of boron
fluoride under the usual polymerizetion oonditions. The polymerized ole=
fines obtained are faintly yellow oily liquids. Thoy consist in ‘the main
of ‘dimeric -and. trimerie olefin-HSW, ~The higheut polymers, resulting only
Sn emall amounts; ere wexlike brownish substemaes. = - .

~ - ‘The boiling limits of the polymer
et Q6 mmHge .o SR

: nmixbure i betieen 60 and 160°C
" Moleoular weight, carbon otom mmber and viscosity in relabion-



R

o Vo - corben At Noo Viscosity in Centd
stokes
i 2% _30° 40°  60°
204 (?) o co 13 (1) 3.0 2.4 2.3 1.7
340 (2) - ca 20 5l.é 28,2 1841 1.4

: Thereforo, it 4s probn.bly poaublo to use the highor pol;mers
_of olefin man o lubricunt, . . ‘ .

Oléfln HSW reaots in good yield with phenol in the presence of
boron fluoride or alumimm ohloride to form an alkyl phenol of average
molecular weight 186' (=C 65 in the side chain) This elkylphenol furnishes
the sorrespondicg glyool ether after addition of .6 to 10 molés of ethylems
oxids. This on its part displays pood capillary-ectiwes properties, whioch
‘are still impravad by sulfopation with ohlorsulfonio eoido :

substance c moent:ration Drop Wetting
: - Yumber - .- ~6peed
x greator - of wetting

° than water ' _rags

e a—

alkylphenol ¢ 65 -3 g/l 2.8 © 45-s800
-7 molathyle:xe B ' - ,

oxida s _ e ‘ _

do, sulfonated N 3 8o /z.. : 956 10 sée.

; OIet‘in BsW therefore cen well be esta‘bliahad m the detergont
giedde . _ - « o

o Accordia, to DRP 716 436 (I.G. Uerdingon) unaatumted ddear=
'boxyl:lc s.oif anhydridss .are obtédined by reaotion of olefinss with suac:l.nje
" aphydride under pressure and at high temperature. \ Also olefin HSW reacts -
unde'r the seme conditions with around 75% yield, roferred to succinis '
nhydride chergede The aphydrides obtained give esters, after conversion .
Jwith suitable alochola. The esters show e good gelatmizing a‘bilv‘y for .
Igel:l‘heo They ars st 11 undex' taat at thig timso :

_ S Further possibilities for. usmg mtmaolvan nsn: or ehe o‘.leﬂm '
are’ st:n'l be:lng worked ono ‘ S

, e /a/ momanamabsth
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INFORMATION DIVISION TRANSLATION 14693 .

Hasche Reel 2, Frame 3547 to S70
Leverkusen, Oct. 13, 1942 .
About Polymerization of Tetrahydrofurane
By. bDr. Delfs .

- Since Spring 1939 we worked on the polymerizaticp of tetrahydro~-
furane in the Leverkusen Intermediate Products Laboratory. ZFrof. Mserwein,
Marburg, observed that this material can also be polymerized. This mat.
erial hes been made easily available through investigations by Dr. Reppes
It has been used in many Ffilelds of utilization with great importance. Thru
personal contact we were informed of the new reaotion early. We succoeded
in getting the new prooess for the I.G.,. even though Prof. ifeerwein worked
with Schering. In the meanwhile we have developed the polymerization pro-
.cess with the cooperation of Prof. Meerweir. Its use has been studied
(investigations. of Dr. iforschel and .Dr. Schulte).

. : N - y . B
. Prof Meerwein odserved in his investigation about tertiary oxo-
nium salts that tetrehydrofurane polymerizes upon addition of such sub-
stances when heated. Today, we know & number of various catalysts which
invoke the polymerizetion of tetrahydrofurane, One can summarize all.that
s common to all these investigations in-the following polymerization theory
which agrees with the total factual material theat has been gathered so-far.
It shall precede the discussion of the experimeni in order to make a clear
arrangement of the meterials possible. * = = S : L
. | =T R e . . .
Theory of the Tetrahydrofurane Polymerizatfon' . - . -
el . h=s \ _ T = .. .

) ‘Tétrahyaroi’uréhio forms an oxonium ion under addition of a cation

(for instance a hydrogen, al%ylfdr:apyl;ion) tdiggqtgxygeg.atpg,
' G = Reaction ' : o

S .cﬂ ,__; dﬁ : Vi :i‘v-
P PR TBNG o g e

,,,,, IR R T N SARIE U I NCUISEE ST SRR

T . - . Appording to the manner of writing of the-electron theoxry, this

: = Rl > ; R SO Ty S : -5 £ rmulas:m: o

oxoniun,-ion ;prObaﬁ}y~f;‘yor»;esp.s;iéds %o one of ,?Ee;vr:??vg..,??l}?"fi,:g groFmaianr
e TSCHp e Gy )
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This manner of writing illustrates the reaction of the oxonium
lon particularly well because it shows that one of the three attauched groups
of the oxygen 1s not "bound chemically" but that it has the character of an
fon. The oxonium salts can act like the stadle form of the unknown salts .
of alkyl iona. The following hypothetic alkyl ion_would, for exemple, cor-
rcspond to the oxoniun ion of tetrahydrofurane. B . ‘ :

- . A~
N {R.—»O .‘--CHE..-— °Ha*"'°ﬂa—“" 052-;‘

.

This assumed alkyl lon can be added to another tetranydrofurane
moleoule, whercby a new oxonium ion is formed whioh showed the reactions
of the starting ion, or of a new alkyl lon. T

. o ‘.'_V“""dn_-—..caz“ |

; o - N ) \ ~~

| <—3\Rm 0 - (CHp) - !7'-,! % >0
g o '.) ) "Gy —0H”

. ¥
. ' ,CHy;CH

RO —— CHQ)gi;";',O/ 2 2

= - a N CHp~CHp

N , B | <
. . 24 4=V : _ : Ster- LY S Ldalg
v N . ﬁ}cnz--cnz o S

Hither manner of reaction is poséibléa.,B&t'the second reaction series pre-
dominates in the presence of. a large excess of tetrahydrofurane. The new
‘alkyl ion reacts with more tetrahydrofurane mélecules in the described manner
and it finally corresponds to a polyether oxonium ion of the formula.
N e L |
i _ : 3 4 S 24 a" Boa 2-4 .\cag-e_éa

Sl a2

: ; 'The° deséribed polymerization reaction is tied to the oxonium ion.
But the' oxonium ion can only exist when the anion which belongs to—it does -
not combine or unwillingly combines with an alkyl lon in order to form homo-
polar compounds. Onc-can characterize such ions as electrophile. . Thia
‘condition is fulfilled by a series of complex aclds, for instance: -

o N



R, TN

[o2 O‘J- | E E,,:] -
E og}" _ ' | (R clg:_
. soa En Clg

C1. soj B of)”

fons-oo] oo

But if anions are prefent in the reaction mixture vhich can easily comblue
with alkyl cations into non-dissocliable compounds, such as halogen lons or
the anions of other strong acids which are capable of forming esters, then
these combine with alkyl cation corresponding to the oxonium fon. -

T+

poam —>

/cna-—-,cnz '

E-oetcng)4=‘0 (CEz), “°'(°Hz’ \cng-—-cn

Thus the polymerization chain 1s brokeno E

= ’ ‘The ﬁheory for polymerization of tne tetrahydrofurane that was pre-. ..
sented makes a reaction course plausidble which is characterized strikingly as
ionechainapolymerizat’.ona in- oontrast to other polymerization reactionsa., ,

i Before discussing the practical carrying out of the 1;e1:rahych:'o-=
furane polymerization ‘it shall be summarized agaln thab this: reaction ocours
when oxonium salts of tetrahydrofurane can be formed, whose anions do not.
ggg?ine ‘to homopolar chpounds with alkyl cations under the experimental con=

OnSo P = :

. . LN S
.Carryigg out of the Po]xggrizgtiog C j' "f AT L ,f;,‘;:;

whe large number of posslbilities to form oxonium- salts of tetrao
hgdrofurana for ‘the 1nitiation of polymerization can be summarized in a few
_groups,3v» . - , L_ : .

) DR § I Addition of a h dro en 1on to. tetrah drofurane - this ease,m
‘occurs: if tetrahydrofurane i3 mixed with strong aclids which do not form
‘esters or which form esters only-: difficultlyo “Such acids are fluoro. sul-v‘
fonic acid, chloro-sulfonic acid; -pyrosulfuric: acld;: hypochloric asid,

dodic ‘acid, ferric. chloride~hydrochloric ‘doid, aluminum ch:iride;hyd:o§h1;§i:
- us. action of metal wvhlor:
acid.  -The two. last acids-are used %to:1list simultaneoIt Bt ed thet 0Foo.

‘jde and the equivaleni amount of. hydrochloric 'acids
nium salts of the following £ormn1a first form upon action of the ecid nwred

and tetrahydrofuraneo,
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Prom this one obteins the following formula for the polymerizate according
to the reaction mechanism of the ion chain polymerization.

. . ) . +
~ A -, CHp== CH
BO-(CHp) , - 0-(CHp) | ~0-(CHp) ,-07 2 | 2~
274 A %\ onp— om, -

2) Additlon of an Alkyl Cation to Petrahydrofurane - The addition
of an alkyl odation to te rahydrofurane can oocur in various ways; P

Thru aotion of an érganic halogen compound in presence of'a suit~
eble metal halide, ' . - -

-thru reaotiop»ofmtetrahydrofursne with tertidry oxonium salts,

. thru action metal halide on tetrahydrofurane.

- ‘There are only a few alkyl halogenides which ere able -to cause the
polymerization of tetrahydrofurane with sultable metal halides. Alpha halo-
gen ethers, like monochloridedimethyl ether and - 2,3-dichlorotetrahydrofurane
are particularly suited. Ferrioc or aluminum chloride have been most valuable
in this oase of halogenides. One cannot be wrong in assuming that the form-.
ation of a tertiary oxzonium salt precedes the polymerization, for instance, -

;v"in*lfi o e
o )
| CH_~0mcH,-0 2} 2] "pec1 ~

A o AVshooth?uhniﬁg polymerizﬁtion 1s obtained if one allows téftiazy
yXonium salts to act on tetrahydrofurane. Thereby, oxonipmjsaltsgngtetra-
hydrofurane are easily formed which are to be considered the»bgginn%ng‘ e

,lmembers,of‘?he polymerization, like
L PHy R,
H 0 " o K

P e -f>
EFQ P Neg,—tby, =2
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Tertiary oxonium salts are prepared ascording to UMeerwein (Meerwein and
assoociates J.Pr. 147, 257; 154, 83) by reaoting suitable metal-and. non-
metal~halides like ancimony penta chloride and boron Tluoride on ether, .
in presence of ethylese oxide_and-its derivatives. The following reactions

ocour:

@)33
, 5
- iﬂa.\d B ra.'....‘.o*’czﬁa'g 2= 00,
H‘d‘/ ‘ e \0235 CBzm—D-BFz
: T GoHg e V S
@ _cpBs {2 czns\ ‘
’.OHg-Q.O\o <> ? - o 5/ -0235 Eﬁ'aao-OEz-OHz«-Omczﬂﬂ .
| > o 0,8
Hp =0 nﬁ o ooEs LFT R e
K-S o \ -

' /Oe-GHaeCH =0=CoHg -

535@5@0&32411?0»0335]-} B, = 3[33@ ;8.35 ¢ szgzgagg
~GHg= 2

The end produot 13‘the oxnnium salt*"

“In. this manﬂer one can prepare tertiary oxonium salts of the following halo-
gen acids: HBF;, HA1Cl, ‘HoSnCl., HSbClg, BFeCl ‘The tetrahydrofurane is
itself an ethero‘ Therefore with the same reactfon one can produce oxonium.
‘sdlt. thru the. reaction of ethylene oxide, respectively 1ta derivetives, and-
-suiteble metal or non-mstal halides on tetrahydrofurane and 1n this way :

ipolymerization of teﬁrabyorofurane oan be eauaedo‘-

Lt

UCHgN . CHmeH, @ o /cnz—cag |
: z\ R R
: o BF ”..,0 BF ao-cazac =0
”H 7 T’ 5 “N.Gﬁz-—éﬂ . 2 Hz \01{2-0112 '

032 s ] ‘. . : : ) "

-This polymerization.method-can be#used in various placeso
'ponentso for exampleD are.; L

‘Suitable cOm-



i

BF, . ethylone oxide

A1Clgz propylcne oxide
Sn014 butylene dxide

5B01 epichlorhydrin

Feclé phenoxy propene oxide

One can further simplify the polymerization of tetr drofurane thru the
action of metal halogenides on tetrahydrofurane. In this manner a pfactli—
cally usable polymerization speed can be attained, but only when antimony
pentachloride is used. Hereto, the polymeriszation is probadly started by a
tertiary oxonium salt of the tetrahydrofurane. It is formed in analogous
manner as- by simultaneous use of. ethyl oxide. A-tetranydrofurane molecule
takes over the part of the ethyl oxzide: ,

{:2 32\0 + SBC1 .....o< H2 | % e
H2-- caz” ona._caz

) . -l
%cl =0 acng-cnz-eng-cna§< 2 Hz

Oty

In a11 nolymerization reactions that were described Jin which the
‘oxonium salt of tetreshydrofurane is formed thzy additior of the alkyl frags.
ments to the oxygzen. etom of -the tetrahydrofurane moleoule. -and - which act as
beg_nning member of the ion chain polymerization, the following formnla -
standa for the polymerizateo

"'°Ha
R=ou (cag) ~~(o~(c&2))~o (cnz) =,o 5
HZA

\ .

rofurane

Yor initiating polymerization o \
7 Thereby9 the "

‘the
~eonsigts. An addiag an acyl’ fragment to tetrahydrofuraneo
oxonium ion R . e

‘ ip-—formed which is to be oonsidered“the beginning member of the polymeri=

zation chainoi R ST \'n L ;‘v;*__;%;
S 4\ Practioally this ‘kind of polynerlzation is carried out in suoh a:

manner that the tetrahydrofurane is reaoted similtaneoulsy with electrophile\
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metal-or non-metal halilde and aoyl halide or anhydrides of organic or in~
organio acids, or { using nixed anhydrides of- such inorganic aolds whose
anion are polarizable with difficulty. A few possibilities are named here
from the large numoer of suitable oatalysts:
By 4 08500000035
'Alc:r.:5 caacocl
A1°13 1' CHSQOOGQCﬂs
Mm5$_~’squ _
2rG1,4 CHZCOOC1
FeCl, § CH;CO0COCHz
Fecl -)--_.SO -01
3 2
,Fecla + Poc15 - .
rec1a ¢ S0C1y -
HG10, 4 CHzI0GCOCHg
32304.} cgacoococaz

The catalysts are palred materials which resu‘.lt An compounds, in whioh ‘
‘anions of such acids are formed previously, like thoge which we kanow. . ..
make polymerization poss:lbleo These possibly reaot j.n the following man- ..

ner: - - , o
Fecls_ cn’5»c0=cl—-§ cnaeco Eech,

 FeCl, & CH 000000 53> CH5-CY Fe""613 T
. 3 ¥ 8 3= 550 N 0-Co-CHg |

T 0104 +capsco,oeco=e33—3 ca;,-cg Elo *eus-coon 3

Apparently the gleneral formula ‘for the catalyst is m":x and it ‘1s ocon=
verted with the tetrahydrofurane into the beginning member of’ the ion-cha1n=

‘polymerlzationa,‘ RS C

The polymerization produot has ‘bhe constitution




. '518 w».-
-CHy 'cnz lx"_'

Ac-0-( CHy) 4-{3-( cng)gn-o-( ) 40 oo,

There exiet easily hydrolymble inorganio halogen compounds which )
act like asoyl halidcs in the tetrahydrofurane golymerization. Altho they
cannot be called aoid halides if one wants to exact, because the oom=~
pounds that are fomed in their hydrolysis do not contain the muhnber of
ionizable hydrogen atoms which corresponds to 'the number of halogen atome
of the halides. sSuch hali.des are 8C1,, 8p01,, Pcl , PBr;, FCl-, ASCl
snal, Zrl,, 9101, ToBdtndr Bith sTininAiferris or sPannio
' %da thgy caugd the p iymer?zation of tetrahydroturane in the game manw.
ner as the acyl halides that are mentioned abovo. .

' As-one-esn’ gee from vhat was sald previously, there exist a large -
nunber of possibiities to polymerize tetrshydrofurane. The polymerization
- 4t891f rung in the same manner in all cases, if one suppresses secondary
- reactions by coolinge *he gegree of polymerization of .the product varies
-acoarding to© the ‘reaction conditions. uXternally one .can recognize the -
progress. of. the polymeériZation from the increassing viscogsity of the reaction
substance., . The finnl state is reached in hours or dsys depending on the =
kind and concentr:tion of the catalyst. = 4ipparently the polymerization goes.
to an equilibrium botween the tetrahyirofurane and the polymerizate which |
.depends upon the concentr:tion of the two products. It one worked without
~dilution agents-then the polymerization yield ig about 70%. If one dls~ . -
turbs the equilibrium by evaporation of the tetrahydrofumne which can be .
" found, for exarple, by using antimony pemtachloride as oa‘balyst the poly-
merizate is decomposed. Thue, it can be campletely reconverted into tetra=
_hydrofurane, Thus, the equilibrwm seens to Ye characterlzed by the fact '
that-*the velocity of the two reactions are equa.la ‘ - _

i

e /"Hz ,
— Polm ggi on(c -0 € o
L oz chain 32)4 \cn—- Hz \cnaJcnz
- pCH oo Clp | 3=
;;;;;‘f-— v ' -wnz) 0(03)4 fcn o |
R T % f
N n-tcH) é-m /GH ""cna.'f"’ !
SR ._..cn -r ' JCH e CH,,
=i \cH—H VQﬁg-}—cHz

it the equilibrlum 58 disturbed thru crystalliaing out or 'bhe polymerizate,
then the PO ymerization reaction can prooeed to. a yield of 95hs 8



-wl) e

The polymorization velooity rioeo with increuve of concentration
of catalyst and rnononuri¢ tetrahydrofurane, and the {ienmporature. Besldes,
it also depends upon tha type of tho ocutalyst, particularly upon the anion
vhioch noto in tho reaction. This c.n be understood if one remembers the
necesgary inclination of the apion vhich is required in theoxy. ‘hey nust
ramain in the ion stute and st not oorbine with alkyl oatlions to fom
homopolar coripounds {esters). This inclination must exist only to the ex<
tent that ions are present in tho equilibriun vhich can promote the poly~
merizationsq

-+
. ] o e cﬁa ,CHZ X' ——— -

It dépends upon the position of the equilibrium how large the actual oat-
ion concentration, and therefore the reaction velocity is. . '

Secondary .'ré_a,ctgons' in the tetrahydrofurane pplmérizati‘oa

Co If the tetrafurfural polymerization is currled out At low temn~
eratures, below 09, one usually attains a smooth rsaction courses Ab .
" higher temperatures there are often remarkabvle disturbing influsnocess The -
-~ investigation of tho seoondary reactions led to desirable methods to in=
" fluence the propertics of the reaction produets. . ~ .- "~ . 7 7
‘ P The gsecondary reactions are oaused by the great reactibility of
the active complex anjons which are effective in the polymerization. Loy

" . The ClOg-ion can oxidize and thus lose its effectiveneas by being -

* gonverted finally into the chlorine=-ion which combines with a alkyl cationa’

Thue tho ion chaln is broken off,-and the polymerization ends after all .@
€104 ioms are reduopdo . - | - S L

, L The anion of the halogen acids are inclined to decompose into.
~halogen ion and halogenides .in a varying extent, for instance; FeCl; be="
comes FeCl, <+ C1l”. Since the halogen ions break up the ocHaln, this reactiox
ends the polymerization.  The stability of the halogen acid-ions “decreases
.%ncghg‘-\following order from left to right: SbGIs',_»BE';;,' FoCl,", AlCl,, -
Phvdg e P RN P - T o
... _Probably the halogen -acid anion can also be fomied. in the alco=- .
ltxglysisegy acting on the ether group of the reaction mixture with a split=
-%ting action: PRI R Sl A T : - ' ‘
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One can assume that Such new ions are not very stable and have thc pro=
perties in high degree to decompose vith giving out of a halogen atom. Ir
the alcoholysis @oours in such a manner that the polymerizate ohalns are
eplit, this decomposition can be noted in the decline of viscosity of the
reaction riiXture. This c=n be often observed if a polymerization is worked
.on after standing for several days.

Ir polvners.zation of the tetrahydrorurane h*s been initiated thru
addition of hydrogen ion to tetrahydrorurano, then the polymerizate hae the
following formla:

~CH E—GH—’ ,
E-(GHz)4 -(CHz)  ~0~(08,) -0y
24 N\e Bzacy oo
then the following possibilities will renain. The anion or the halogen’
acid can react with the OH grm@ under alcoholysis and at least part of
the reactibility may be lost. he behavior of - hlorosulfonic zcid is ine
terssting in this respect. At rToom temperature ‘the polymerization runs

much faster than the reaction of the 01805-1011 with the Oﬂogmug Only.
after standing for sometime the following reaction ocours possibly:

Eﬂ es;z>-4.:§@;;¢a;s}' oivgy oLl |y Lﬂ

%

OH |
Eoss-o-(cﬂz)ﬂ\o-(cﬁa)) -o-(cH )-o 3 Lﬂj L™ --9

rmaseo—(cng) -6-(03 )) o-(cnz) -0- (cni e

--'I'hua, one obtains water-eoluble aulfuric aeid estera of the polymerlzateo

S The' sacondary reactione in the tetrahydrofurana polymrization
oi‘ten cause a discontinuation of the polymerization chain in the followins -
manner, - Free halogen ions Wwhich originate.from the decoriposition reactions
£ind the positiwe-end groups of the reaction chajin which are. .'unportant for
+the pro ress of the polymerization thru fomation of irreversibls: C-Cl. bhond~-
ings” Thus, one can gucceed easily in breeking off tie reaotion chaein: in
the- tetrahydrorurane polymerization’ at 'will and to form new polymerization
Chaing at the sameé time.  For this purpose, one adds from the beginning ,
.compounds with eass.‘!.y movable halogen atoms like hydrogen-halogen acids, -
.alpha halogen ethexrs, and acyl halides, or xeid aphrirides ‘into the. naaob-'
“4on mixture. Thege reaot with the poly ‘ether .cxonium salt by break

ing -
~the dhain in eguch & menner that another cat-alyﬁrh results wm.ch causes the
romation of a new. polymerizations“
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The oompounds which are edded to break the chain and simul=~
taneously form new chains act in ocombination with oleotrophile netal=ox
-non-metal halldes which cause the polymerization of the tetrahydrofurare.
Thig 1is done most practically by using the metal halides for the poly=- -
merization of the tetrahyirofurane from the beginning not in equivalent
emounts (for example) acyl halide but in excess of that product. . Pare
ticular valuable combinations are as follows: T S

_ BFy with exoess acetyl fluorids, o - . :
~ A1Clz or FeClz with exoesses of S0CL,, GH'zcodl or OHZ0CH,C1,

- HC10, with exoess acet anhydride or succinio acid anhydrideo
Thus one obtains polymerizates which contain a number of ameller mole=
cules in place of a longer polymerizdtion chain. Thus this method ie_

- suitable for the preparation of low molscular polymerizates. ' If oneuses.
bifunct jonel compounds like succinic acid anhydride as "breaching ocma-
ronents”, one obtaing high moleoular polymerizates which have succinic’
~aclds built in ag esters. S ’ FE :

N it 0700=CH=CH,=CO=0_____ »o’%. -2 x
i B MR iy B

E _ - It was observed that in many cases the moleculer weight of the
polymerization product falls severely when the -polymerization has been. .
‘finisheds  "Thig is the case.with anions of high polymerization veloolty
11ke (FeCly) "o One can explain this decomposition of already formed poly-=
merization chains into 1ller cleavage pieces by the fact that the newly
formed catalyst H.X", Ao¥eX", or CH,=0=-CH,%.X= from the ochain~breaking
does not form new, polynerization. oh_a?ns but.attacksg that chain at an ox-=
Ygen atom, lsading to splitting, for eXample: .-: - . . . oo 0

o 0 SR TAO?° xn . Ces) .v \
S e S T L T
- .Aq‘ _ B .
- L CL&Ro=0 __ T T AgtET

. The "breaching” or=iecamposition ‘components™ are completely used up when
the polymerization has worked for a suffiociently-long-period.—One can:
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prediot the average moleculur weight through the amount of thooe oom=
ponenta, and also the number of polymerization moloculos. The cmount
of the sedond catalyst component, for instance, the retal halide, 1is
only important for the polymerizetion velooitye An excmplo may illus-
trate these conditions: & tetrahydrofurane polymerization was carried
out at room temperature with addition of 2.5 rolo® FaCly and 12 mol.%
80Clg, there resulted a polymerizate of the schematic fommula Cl~Cl,

. Yield of Polymerizete Average Mol, W,
: in Grams from 100 go : ‘Celoulated from
Time of Resotion of Reaction Mixture % Cl- the Cl Content

1.5 Hrse ) 34 .0 . 27 - 2630
6,0 " S . 44.2 340, . 8540
22,0 " L .o 5200 . 9.9 i
- & Days o - 60.4 : 14.3 . 498
5 " - ’ o 64,5 . 1603 . 437

The average mol. wt. of 437 after 5 days. fhat was found in this experi-
ment ig in good agreement with the mol. wt. of 478, which is required by
the-canplete using up of the thimuyl chloride. ,The fact that the mola.
who ig 9% lower thaa the theoretical one shows that the FeCli® ion acts
by partially splitting of the polymerizate under alcoholysis..

: - The detompesition of polymerizetes can be done in the same
manner either during polymerization or afterwards in the finished igo- -
lated products. It leads only in & small extent to funotional derivates-
of 1l,4-butylene glyccl even vith large excess of decomposing agents.
Obviously the ether group of the lower polymerizates (dimeric or trimeric)
18 considerably harder to attack than in higher molecular products. :

\ R Mixbture Polymerization of Tetrahydrofurane -
e ilth _Other Cyolic Ethers—~ -
N ot L & ) M - . . -
v Until now'one wag concerned only with the -polyrierization of tetra=
‘hydrofurane, but one cen g88lng that the’ polymerization of ethylene oxide
and other 1,2-oxido~campounds which it is known can easily b carried out -
with the ald of acid catalyst could.run in the same mammer as the tetra=. ..
hydrefurans polymerization.. That is actually the case, but I shall not g0
into detail sbout this. at this mouent. However,.it should be pointed-out
‘that algo trimethylene oxide can be reacted in the 8ame manner. . Its. oon~
stitution lies between that of;,eggglene oxide and tetrahydrofurane. On the
other hand, the pents methylene oxide (teotrahydropyrens) is hardly poly=-
merizable. - The Tedetion capaciiy of the oyolic ethers dscresses in the
following order from léft to righte .~ -, oo N

(o e e e
e, Kt E, g e
bt g w S T
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Tho substitution-products and homologse ol wll cyolic ot.héra roaot moro
plowly thun the busio substunces. Derivates of totrahydrofurane could
not be polyrerized until now. . v

One oun use up the reaction capacity of the 1,2~ and 1,3-oxido-
oonpounds for the yreparaticn of mizxture polynerizates with tetrahydro- .
furane. These rixture polymerizations ure ourried out with the aid of
boron fluoride, antimony pentachloride, ferric chloride, or their combin=~
ationg with decomposition coponents in uny rixture ratlo of the cyolio
ether. It .ip like the polymerization of the tetrahydrofurane in all xe~
spects. One nust see to it that the large -Peuction hoat is carried off when
one used ethylone oxide, whioh can polymerize Very violemtly. Suitable

-132=, or 1,3~oxido~conmpounds are: ethylens oxide, 1,2-propylene oxids,
1,2~butylene oxzide, epichlorhydrine, phenoxy propene oxide, butadiens
dioxide, resorcin~big~glycide ether, 1,3-propylene oxlde, and Otherse.

- The equilibrium of the mixture nolymerization lies differently than in
the separate molymerization of the tetrahydrofurane. The tetrahydro~
furane is polymerized up to 90/, while the addition componemts are used
up ocompletely. In the mixture polymerization with bi-functional cam=
ponents butadiene dioxide und resorcin-bis-glyclde sthexr, a new phenoc-
mENON OOoUrt. R ' ' h AR

0- ~c‘1§f\ .
- ‘These oompounds reast in two different-Teactlon ohains.

‘ OCHACH0 __ |
. /c-cnz :

Co \:"_ 5
. ° CH, |

~ e e

The polymerizates, which are-usually built strictly in lines, formed neta.
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Joolation of tho Pdlmortzutes

Beforo wo oun disouse the properties of the tetrahydrofurene
polyrerizute, wve nust disouss the igolution of the producta. The type
of proocessinly de>onds on tho end groups vhich take the place of the oxo=
niun grouping of the poly other ozoniun salts of the reaction nixture.

. After oompleted polymerization the reaction nixtures contain
the poly ether oxoniun sclts in addit ion to unchanged tetrahydrofuran®.

e S

_ E_ : "'(_’\'cnz«.cnz ‘ |

They were formed in riore or less large amounts of disscoiated oompownds,
which performed undesired gecondary Teactions or depired ochain-breaking
or decamposition. The oxonlum palts are very aot ive .corpounds, as i3 al~
ready known fram the investigutions of Prof. Meerwelll.. They have vhe =
character of an energetic alkylation agent. In the aqueous processiag
of the polymerization products they can react with water or halogen~ =
hydrogen aocids {from the hydrolysis of halogen ucid anions) ‘o organic.
respeoctively Inorgaric, acids (from the decauposition of acyl halides .
or anhydrides) according to the catalyst that wus used. . Thus the fol=~
lowing end groups are fommed: - o ) ‘

- OH
0=Ac -,

" If"the processing ic oarried out in alkaline partially im water-free.
mediun, in the presence of easily alkylated compounds-like phenols or
anines, tl:en-these are built in us terminal groups in the polymerizate
‘one obtains, for instence, the following end groups: . -~ v
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Constitution of Polynerizates

The polymerizates of totrahydrofurane and the nixed polymerizates
with 1,2-, respoctively 1,3-, oxido ocompounds were built in lines, if no
oomponents were built in whioh form_nets, 3Striotly apeaking, thoy are not
true polymers of the monomners n of the conyosition (m)p. loreover, they
have the gemeral foraula 1n the separdte polmrizatim of the tetrahydro=~
furane as follows: X-(CH ﬁ y. The x Trepresents the
end group whioh is fomme ﬁ the beg nniﬂg of tho polynerization, and y
ropresents tho end group which is fomed at the breaking point of the poly-
merj,zation, or during processing. ‘The mixture polynerizates of tetr:
furane aocord:lngly oontain these .ethers built 1n the chain with other. oyono
otherse. _

= The following table oontains the rost importent polymerization
methods and the constitution of the polymerizetes whioch are obtained in
the aqueous vwroocessing, with vegard to the end groups.. The mixture poly-
nerizates are not listed separately beocause they do not differ from the
8oparate polymerization of the tetmhyd.mturdne in the nature of the enﬁ
SToupS. .- _

Gatg;lxt - Ema Groggs

(1) terbii;'y oxonium salts o ®Ho. __ . °§,
’ . ) . S [ : A
,(2) BFa +1, 2-0xido oompounds C_,. ~Ep=C-C-0 - OH
‘ (5) Sb015 R - R A o
: (4) A101 $ -o- 9 -o-cn -o~ ' c1
1‘9015 ® C%Gl S Cﬂz — s
"With an e‘#cess of CH_ =0~ -01 ..o. R
"(5) Alclz & oL RN - ' e e R - T
o FeClyg & HARL: o e T
CoEmo@ Emay
: ‘_(e) AICiz’ e 01-.42{" N~ A0 o oo gy
"7 PeClg * Cl-Ac) T T e
Snch & cl-Ac » _ e T RN U
W:l'bh an excess or C:I.-Ao R X
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(7) A1, ¢ soclag c1 . Y

. FeCly * 80Clz ’

(8) HC104 * Acetunhydride CHy~C0~0 . 0~CO~CE,

(9) sve1g * o ) AcO ' OAc

FeCly ¢ " ) ‘ ‘
{10) +C180zH, prooessad alkaline HO43 .0 : . cY:
prooessed aoid HO i - Ccl -

{11) FS0zH Processed acid - HO — OH
In the polymerization of metal hulide & thionyl chloride, there sﬁoulé’. :
be formed polymerizates of the formula C1-80-~0 : Cl. But
S0z 1s split off during the reaction and during the processing there re-
sulte a sulfur~free poly-ierizate of the formmula CL S ) I

The mol, Whg. of the polymerizates are in wide 1imits according to the
polymerization methods used. The averuge mole Wbe i8 iz indirect pro-
portion to the cutalyst concentration.  One can obtuin mol.wtsS. correspon=
ding t0.a cardon value of over 100 with very small o atalyst concentrations
{down %o 0.2 mol./). DBut these high values can only be obtained when one"
uses the most gtable unions like,. for example, (BF4}~, ( SbClg) ™ or (CLOy) =o
Thesge assure that. the polyumerization chain will not be brbkgn"prematur_eiy
bevause of some second.:ry reactiong. ITf mediun catalys< concentrations

are used, one can obtuin without difficulty mol. witae. corresponding to a .
oarbon value of 30-toc 70. One preparcs low polymerization degreeas suitubly
not through further increase of the catulyst concentration, bubt By the add="
ltion of breaking or decomposing compénents in the polymerization niXture.

Eroperties of Tetrahyirofurune kolyserizates and - i®tuze iolymerizates <

fhysioal Fropgriies - @ - . :
(&) ' Pu¥e Tetrahydrofurane Folynerizute ' ,
S The_molecular-oonstruction cf -the tetrahydrofurane polymerizate
in the fomm of unbranched chains allows a . -parallel straightening of the
molecules. Thug the initially oily or viscous produpts rostly "6rystal~

- 1ize" upon standing und become solid. Bup the crystallization speed is '
-amall and the softeniig point is below 609C,, so that the use of the .
products as raw meterial for lacquer or avtificial naterial is out of the

. question. .The high rolecular polymerizates (carbcn walue over 70) in the
‘orystallized state show the known property of straight-built high molsou~ -
lar materialg. - SBuperpolyamide can be stretShed up to a certain limit by
-abtraightenidg the molecules, The products are soluble in certain aromatie-
hydrocarbong, in aliphatic chlorinated hydrocarbong, in nany: ethers, sgstera,
and ketones; it is diffioultly soluble in aliphatic and oycloaliphatio
‘hydroecdrbons. The gclubility decreased with increasing rol. wbe - -

[
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Producte with a-hlgh degree of polymarization corroeponding
to o carxton-value or 100, give vory viscous solutiono. '

Produots with lower mol, wts. correspordiing to a carbon vulue
below 16 rennin liquid at roor temperaturos. :

-

. The consistency in solld state ig vaseline-like in products
up to a c:rbon vulue of 25, at a carbon value of 25 to 50 is wux~like, and
at a carbon value fron 50 to 100 is more und nom visoous and horn-l?d:e«

(v} Mixbure Iolyierizates with 1,2-0xido Compounds

The golld.fying noint 18 deoreased considérsbly in the mixture
rolymerizates from tetrashydrofurine mnd ethylene oxide derivatiTes. The
miXture roly:erizatus ure usually oils with low sollaifying points. They
show golubility properties si-ilar to pure tetrahy drofurvne polynerizutes,
only the solubllity n uliphuatic und oycloaliphutic hydrocarbons with in-~
oreasing oxygeon content is still smaller than with the pure tetrahydro-
fuTane polyrerizutes. In nixture polymerizates Ffrori tetrahydrofurune apd
ethylene oxide, one obtains finally water-soluble polyilerizutes wiih -in-
creasing ethylefie oxide portion. “he mixbure voly erizutes ure net-like.
Thege contain coapounds with severgl othylene cxide groups, like butadiene
dioXide or resorcin-his-glycide ether. <+hey ure ::iore soluble in organic
80lvents und they have lost their plausticity, ‘ ' '

Chemical Propexties . Lo el

- - Apart fron the end groups wihich ure capuble of reeoting in
various wayg, the chain nolecule -us-polyether is stable agalnst -alkall
and agueous aolds. They are unstable ugainst such acid catalysts as are
suitable fox polynerization cutalysts. ' - L i

- " The tetrahydrofurane polynerizates are -.1s0 unstable ‘agai_hst-a_‘ :
-oxldation-agents like oxygen, nitrous gases: even oxypen of .the air re-
aots without catalyst ut raised tenperatures (100~150C) whereby the ox~

yeen. contént  of the prodiucts rise&. .+he products beco: ¢ riore and rore
thinly 1lquid wlien the chains are split, .“hey cun be saponified with -
-alkalles. into wat er—soluble_cleavage products.  ‘he points of attack -
for the-exidation -are.the curbon ators next to the oZygzen bridges.- Therg-
by products of estejp=like congtruction are formed, he: oxiditive decom= -
position through ox:!’gen'of-ithe alr is ugually very undesirible, It can’
be prevented when srill anouats of anti-aubooxidation agents (phenyl~ B=
naphthylamine ; 4-oyolohexylaminodipienylanine, styrophenol, and others).

... You can une the end grou.s ot the tetrahydrofurune polynerizates
in order to introdune various kinds of groups by known -methods. In this. -
manner one. attaing a conside rable change of the phyeical and cheaiocal |
properties. -In place of :the end groups OH, OR, .C1, ‘OAo, OSO_H, which are
‘ohtaéne.d..di‘ractly»_r:!.ai—i;he—peiy';erizatio‘n,» the follouing: gro.upgz were intro~.
—dnoed, . e - e T I . :

From~0H: . O0=R -

S  -0-Ac
0=80z-H
(xR



c=]8m=

From Cl:  O-Ao
O-R
O-Ar

A

N
S-R
305-3 :

Pron 0-80zH:
3 5H'on

0-R
805-3

Utilizat jon of Tetragdroﬁmane—Po;merizgteg

 The polymed.zat:lon of tetrahyarofurane and. ‘the mixture polymer-
1zati.ons with 1,2-ox1do compounds c:m be carried out teohnically, eusily
with. good yields in iron apparatus. You can algo operate with the con—~
- tinuous process. The cost price of the polyrerizate lies accoxing to the
manufacturing scale, 0,40 to 0.60 Relchemark above the tetrahydrofurane _._
price., The tetrahydrofurane oannot be .used for the polymerization us it .
is delivered from the factory. It rust be dry, end for sore usesa 1is muat
‘be snecially purified. In general a distillation over potassium is suf~ .-
ficicnt. A particularly good purification, which scorves well also in
other cdses, consisus 1n the distillation with- Grignard compmmda.

'Lacguer gng, Artif;,ogal lﬂgterlgg._ I‘iela

' ‘The tetrahvdrofurane po.Lynerlzates cannot be used a8 artifioial
materials beot ugo  their softening point is too low. -But it is possible to
“use low molecular poly*zerizatas for softeners, lacquéers, and artificial
‘materials.. They are ¢ t;Rsﬂ;:l.ble ‘with ‘the Tollowing ‘lacquer raw m&beriaia.
nitrocellulose, AT Cellulose, bentylecellulose, perzut, bunalite, vinoflex.

In the field of artifiolial materiula the softening action is particularly
‘valuable in- cont rast with Igelite PCU . 'I‘ha softenad pmduots haVe excellent
cold resistance. Fe e SR _ T

' Tetrahydrofurune polyaer:lzate w:lth ea:rbou values of 20 to 40 o
are suitable for: 11astioizing and for making sprayable Buna=-S-nixtures.
‘Uatil now, Buna-32 was used, ind there is a noticeable lack of such proe
:-d ct8.  The tetmhydmfurane polyrerizates have _the ndvantage over- Buna-
‘of a lower cogt prdoes - Starting fron butylenglycol, one obtalna, o
addit:lon,a ‘oonsidorably higher y:leld o:t' polytetrahydrofurane spray ﬁili'b!’..
‘agent than thet of ‘Buna=32. . -

Terbile xuxili‘g_;x ggjﬁ'»_-'f ST

. l’olvmerizates hich
are ‘water-soluble. ‘on -the-one “hHund.. and DO

e . k A

e

c.ontain 8o Tush 1ene ox:uie 'bhat the¥h %
ymerizates. with end groups tha
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make them water-soluble on the othar, were.tested us textile uuxiliary
agonts. One determined a clear equalization action (partly similar to
Porogal 0O) and also a softening action, partiocularly on Vigkoses. The
softening action approaches that-of the fat-free Soromine FFA, But the
en‘got ;: not wash~ctable and eeems, hesides, to depend upon the noisture
of the Te o : . T

The pure tetrahydrofurane polymerizates with carbon values up
to 30 are suitable es leathéer-fatting agents. A product of a oarbon -
- walue of 19 was announced as loather fat Le 254 at the CK. Compared with
“tallow, for which it is supposed to substitube, it has a grea ter absorp-
tion for water, This disadvantuge oan be aliminated by alding montan
waxXe ) : ’ ' -

Patent Situation . . . : , oL e L -
The preparation process fa tetrahydrofurere rolymerizates was
get down in the following patent applications: . - L S
Le 2457
2520 -
2521
2613
2918
2942 -
2979
.. 2980 ,
. Tour ronths.after the application of ‘our main application,
Le_2457, there was lasued a-publication by Cloke and Filgrim in Am,
~-800, 61 2667, which desoribes  the preparation of Chlérobutylacetate
from Tetrahydrofurane, asetyl chloride, and - zino ochloride. . Thereby,
a small emount of 4~chloz 4'acetoxy-dibutylether is formed ‘as a by-
brodust, This cbservaticn is in sgreenent with the ‘experience of - -
Ludwigshafen in the splitoing of the tetrahydrofurane With hydrochlorio .
acid 1n which.also. dichlorodibutylether is formed, 'Since we did not -
apply for patent applications abroad becmuse of the wur,. our -prioty
fell through.  The American publication will-force a limitation of our -
olaims in the :p:lications abroad, even though it is technicelly with-
-out importange, - - o 0 Lo DR R

‘Informat ion Dévision Translation T46-93
Roquested by: L, We Mixom =~ .. ..
Translated by Rochelle H,.Bondy 10/31/46

Typed . 2/2/8% o lao i el Tn
:Chacked s Co C. Miller, Dea. 11. 1946
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Scientific Zetko Exchange 1941

Report by Dr. Binapfl

About: The Technical Preparation of Triisopropylbenzol

, According to the literature triispbropylbenzol is formed by the
. following reactions: : .

(1) The action of isopropylchloride on bengol in pr:swée of AC13
(J. pr. Ch (2) vol. 72, p. T1; C.r. 1LO, 1940) _

(2) Reaction of propylene with benzol (a) in presence of catalysts
of the Friedel Crafts type, particularly AlCl3 (J.Am.Chem.Soc. l9/31l2~
195 51/1547-58/ 919) FRoczniki chem. 1l/137=92;(b) in presence of con-
gg7tr§;e§65ulﬁxric acid, J. Am.Chem.Soc. 58/910-922, J.Am.Chem.Soco

29 o . . . . ] . r .

(3) Condensation of isopropyl alecchol with benzol in presence of con-
centrated sulfuric acid; boron fluoride, hydrogen fluoride or corresponding
mixtures, (Uonatsh. Chemie 53/5h 721~52, Bull.soc.” Chim.France (5) 1,
1194=98." J.Am.Chen.Soc. 62/1623-2k, o : - .

. Triisopropylbenzol is not formed as main produst 4n any of the
reactions mentioned. In addition to propylene. polymerizates, one obtains
only & mixture of various alkylation stages of benzol. N L

.. During my irvestigations about the synthesis of cilw-compatible
‘hard resins from the chloromethyl: compounds of highly alkylated hydro- .
carbons; - particularly f£rom chloromsthyl triisopropylbenzol (compare 33y
" Lacquer Commission Meeting, Sept. 29, 191, Report Uerdingen.) it was -
necéssary to develop a chesp method for producing ‘triisopropylbensol.. =

on a. technical scales

_. ' .. Based on the years of &xperience at Uerdingen in the field of
alkylation of aromatic hydrocarbons, particularly naphthalene, we studied
“the action of technical propylene (Schkopau) on benzol in pregence of
-aluminum chlorddes o oo oo T n T

. oo, Orienting model. experiments with pure propylene.showed (after--
‘elimination of ‘some difficulties in:the beginning) the course of reaction
as follows: . S T R
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At optimun roaction conditions 60-64% of the bonzol used, can be converted
in one run into triisopropylbenzcl. These conditions include preasure,

temperature, stirring volecity, end dosage of propylens. This-is contrary
to information in =ho literature. - ' - ’ :

Vihen comsercial propylene(Schkopau) was used, _iﬁe above ylelds
could only be attained after a proper purification of the gases.

The proprlation mixture is separated in the usual MANNAT =Dy
means of fractional distillation-—into the various components. It is
free of unchanged enzol and contains diisopropyl bensol and tetraiso-
propylbenzol as by-products. Also varying amounts of hirher olefin
polymerizates and amall intermediate cuts are formed.

- ~_Tne tetraisopropylbenzol (CigH30) 15 a readily-crystallizing
compound which accumulates in the dist tion residue in the above »
process. . Upon cooline it forms a crystal cake. (Yield 15-20% calculated
on benzol used). Through filtering or centrifuging one can isolate 1t

in rather pure form. The meXting point of this product is 108-110°
(1iterature 117-118%). , o . - C :

. According to. American investigations (comp. J oﬁm;mﬁn,Socq .
19/31L2-19) its structure is a 1,2,4,5 derivative (oxidation to pyro-
mellitic acid). e ‘ S o

‘A series of orientation -experiments to convert this interesting -
hydrocarbon into a -technically useful derivative through various reactions -
A sulfation, chloration, nitration, oxiddtion by chromic acid or potassium per-
manganate) . were nogative so far, Nevertheless this course 1s still being

continued.. . . : O » e

_ . Finally, one could determine-that tetraisopropylbenzol in mixture
with water-free AlCL -and,_thgdiisoprdpylbenzol, that was mentioned above .
(contains 60-65% m~derivative) canbe. split into triisopropylbenzol -througt ™
heating. The reaciion runs quite smoothly (70=78%)e .~ = . ..

The course of z"'eé.g't:_lén-,, is made p).ausiblé by the following scheme.

GH3‘

'} 3 CH3 : oD s PR : Lol :
B ' H/ - H3GXK © CHy s =~ om N Ll

o o - T H AR 3 . CH3™— T
w2 N TR RS o
N Nomy AN B L e Y
ol S R 3\3 , P <

B cH i : . c T
c 3:.,5"?‘3

S

~The mixture.consists of about A,

5040% O£ 1,3,5. triisopropylbenzol.
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The tetrailsopropylienzol is uscd up completoly. Low alkylation stages‘of
benzol (mono and diisopropylbenzol, compare patent application I 70,801
ivd/12,) and small amounts of propylene polymerizates are formed ac by-
products. In the axlraordinarily favored formation of tetralsopropyl-
benzol from di~ anl especially from triisopropyl benzol,. the smooth course
 of the above reactlon is theoretically surprising.

It scems to be a special case because the resplitting reactions
of highly alkylated aromatic hydrocarbons which are known from theory and
literature do noi :un as smoothly. ' ‘

The techmical preparation of triisopropylbenzol is arrangsd
(so. far discontinuous) into the following operation steps: )

(1) Action o propylens on® enzol in presence of altmin"m chloride,

(2) Utilization of ‘the by-products that are formed in (1). '
- (a). Splitting of tetraisopropylbemzol. -
- - (b) Propylation of the.low alkylatlon stages of benzol that
_werc formed in (1) ani(2a) in direction to triisopropyl benzol.

This described method of operation can be.carried out without diffioulties
if suitable operation conditions are maintiined as regards apparatus.  Tri- -~
isopropylbenzol can be prepared at present at a cost-price of- Bl 0.60/kg.

, The product will be even cheaper when the planned enlargement of the
current experimental plant is carried out. Until now the total production. :
is ebout 20 tonnes triisopropylbenzol. The chloromsthyl compounds that were
produced from it 'were processed parily (for internal purposes) to artificial
resin 3086, and partly it was sent to Mainkur where it 4s used for.the . -

production of oil- and fat-free textile auxiliary agentso-

e . The triisopropylbenzol obtained by this mothod is a water~clear
‘slightly odorous liguid with a boiling point of ‘bopé?SO ‘= :229-237°. which
‘contairis 1;3,5 triligopropylbenzol as a principal constituent. (oxidation =
to trimesic acid). There—exists ‘also—an—isomer probably with the structure:

.of a ;.,2,‘,?4, derivative. . S T
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With regard to its preparation the hydrocarbon offers the opportunity for
a geries of reactions on the basis of its aromatic~aliphatic ‘charactor and
the three isopropyl groups. S . o :

‘ Apart from the chloromethyl compounds that were mentiomed befors
(compare Application I 58,033 1Vo/12,), .

s E‘cﬁs)acﬂ « Cgp~CH,CL
~in addition to thisthe many years of investigation at Uerdingen about the
utilization of alkylated aromatic hydrocarbons yielded the following results
for triisopropylbenzol.. ' ‘, ‘ '

1. Vhen reacted with maleic a.nhydﬂde a di'isopropyl- g—mmyl x Y -
methyl pyrotartaric acid anhydride (yield 70-753) is formed

] e —ozo o

_ '033
'—.'cH3 o

B
o eH JZ—_—_O

. ereby one'deale with thickly 1iquid distillable compounds which
- are capable of numerous reactions at the anhydride groups.(DRP 607 380 and’
623 338 and Zetko Report Verdingen of Apr./16/3l VITT/117 and XI/99 of 3

© .. -=They are distinguished by an extraordinarily good compatability
‘to naphtha. This property can also be transferred to its condensation.

. products with components which are less scluble or ‘principally insoluble

:'in aliphatic ‘hydrocarbong., T T e T T e TN

.7 According o ‘test by our Alkydal laboratory it is possible to .

- convert, for exemple, R.D. alkydals that were srepared from precut fatty
acids, phthalic acid anhydride and.higher alcohols inte a naphtha~soluble -
form. .- hese alkydsls have “the technical -disadvantage of insufficient. . -
‘solubility in naphtha as compared with the lingeed oil-containing alkydals.

"It is made soluble by substituting part. of the-phthalic-anhvdiide (15-20%)"
by the anhydride nzmed.
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The general physical and chemical properties of the compounds are
like those of alkylsuccinic acid anhydride from maleic aclid arhydride amd
higher olefinic propylene polymerizates which I have been investigeting for
several years. (comp. Zetko Report Usrdingen of Mar./25/35 and DRP 716 135).

In spite of various technlcally valuable uses t.hnt have been found
the commercial procuction has not been started. The calculated costs are
too high, particularly because malelc acid is too expensive.

2. By corndensation of triisopropylbenzol rd.th phthallc acid anhydride
in presence of AJ.CJ.B, one cbtains a clear,slightly yellow resin which
probab]y contains & three times prppylated benzoyl benaoio acid,

W

With regard to: the lacquer industry (softening point, coolmbility w‘lth -deying
_03ls, water~ and alkali-resistance.of paints prepared from it) it is equal’
to colophony., But the cost is less favorable than. natural resin. . o

R 3., ﬂhe react:‘.on with chlorometlwlated solvent naphﬂxa yiolds, on thc
basls of new £indings, resin-like condensation products. . They ars readily.
soluble in drying oils and aliphatic: hydrocarbons. —In addition to'a :
low gost price they have the advantage of va.luable lacquer propartd.ese
(compo application I 68,836 IVe/39. v.'.)D . _ ‘ S -

'Jhe products named in: (2) are surpassed by it in every raﬂpacf.o
1. Dascription of a process uhioh makes it poasible to pmduce triiaopropyl-

“benzol from propylene (Schkopau) a.nd benzol a.t prov:s.sional cost price so far
'Ao‘f ‘Rz - 0360° i PR R :

.2° me tri:lsopropvlbenzol is a read:i.ly available, eheap buildi.ng stone-»for i
k-organic intemed:.ane productso : S T SRR SRR

: '30 5 “The operation :Lield described :.s being developed systemstioally in the acopa_
,°f the Uerdinsren production with regarﬁ to apparatua and commercial productiom

L ' RS /s/ Binapfl
Translated l\Ionr° h, 19h6 Roch elle He Bondy :
- Translated Dec(. A1y 19h6 SQOM T o





