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This mvention relates to the productmn of .

Rl .'Rg

| Ra_r!:\/o
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o
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o 'R1, R and R3 being hydrogen etoms or al‘{yl aryl
. .oraralkyl groups, thh mey be substltuted Or U= -
jsubstItuted
7 The spemﬁcetmn of eppllcatmn Serial No. 159 -
391 describes and claims a process for the produc-
" tion of fibres from synthetic polypeptides which
- 'comprlses extruding through g jet into a settmg
"~ medium a solution of the polypeptide in a solvent
" consisting of or comprising a monohydric phenol,
g lower aliphatic carboxylic acid, a helogen-sub- :
:stituted lower aliphatic acid or mixtures of these
Examples of suitable solvents spe-
~ cified are meta-cresol, formic acid, dichloracetic °
- ‘acid and trichloracetic acid. It is stated in the -
~ specification of epphcatmn Serial No. 159,391 filed
. May 1, 1950, or its continuation-in-part Serial
 No. 221,744, filed April 18, 1951, that fibres ob-
 tained using formic acid as solvent generally have
.+ a g configuration whereas fibres obtained using
~phenols, dichloracetic acid and- trichloracetic -
“acid as solvents have generally an a« configura-
" tion. A number of polypeptide fibres having ana .
ﬁeenﬁguretmn tend to swell or even dissolve in: g
benzene, carbon tetrachloride and similar non—._.
- polar organic liquids some of wlueh ﬁnd use as_ |
. - dry-cleaning agents. |

The object of the present mventlen is te reduee

| ‘the tendency for these polypeptide fibres to dls-'
-~ solve or swell in non-polar organic liquids. =
. According to the present invention, a process'
o fer the production of synthetic polypeptide fibres
- comprises extruding through a jet into a setting
- medium g solution of the polypeptide in a solvent
- giving an a conﬁguretmn for example, mete-— :
. ‘eresol, dlchloracetm acid or trichloracetic acid
_ and then treating the resultant thread with a
~ bath comprising at least one allphatle monocar-
-~ boxylic acid. containing from one to six- cerbon §
.atoms per molecule or a like acid containing on
_ * the « carbon atom a bromine, phenyl or mercap-
~ ~tan group, so that at least part of the fibres is
- converted into the g configuration. Examples ef |
o j;l’f_ sultable monecer’boxyhc acids are fern:ne acld |

. artificial fibres of polymeric compounds and par-

~ticularly to the production of fibres of synthetic
polypeptides by polymerising enhydrocerbexy-_ 3
- emmo -acids having the general formula

&t

| ‘phenylacetic acid,

- bromo butyric acid, « bromo-n-valeric acid and

thioglyecollic acid. Formic acid is the preferred
.acid. ‘The extruded fibres while in the « form

2

glacial acetic acid, propionic acid, n-butyric 'e,eit'l, -
iso-butyric acid, n-caproic acid, iso-caproic acid
~and crotonic acid. FExamples of w-substituted

acids which mey be used are bromoecetlc a.cid,
a~bromo propionic acid, «

B may be stretched before being treated w1th the
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acid in accordance with the invention. |
The polypeptide solutions may be Wet epun or

they may be dry spun, for example into hot air.

Suitable coagulant liquids for use in the invention
are water, ethyl alcohol, methyl alcohol and
aqueous alcohols as desceribed in the spec1ﬁee,t10n'

 of application Serial No. 159,391.
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The treatment according to the invention may

be effected by immersing the fibres for a short
‘time, for example, from 1 to 3 minutes in a liquid -
“acid at ordinary temperatures although in some

‘cases a
" ‘lar acid is solid at ordinary temperetules stch |
acid may be used in the form of an aqueous or
alcoholic solution. When formic acid is used
“the acid bath may consist of 100 per cent formic
acid or aqueous or alcoholic sclutions of formic
acid containing at least 75 per eent by Volume of

shorter time is effective; if the particu-

form1c acid.
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“The present invention is 111ust1 ated by the fel-'._

‘lowing examples in which percentages are by_
j_wezﬂ*ht unless ethervrlse stated. - |

| - Emmplei |
' A copolymer of DL—ﬁ-phenymle,nme end DL-

leucine was prepa,red as described in the spemﬁ-'

- 'ce,tmra of application Serial No. 159,392 as follows:

 and 60 millimols of anhydrocarboxy-DL-g-phen- =

60 millimols of ‘anhydrocarboxy-DL-leucine

: -ylalanme wers dzsqelved in approximately three

44}
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times their total weight of nitro-benzene. (
millimol of sarcosine dimethylamide in benzene

‘solution was added as initiator and the m?xtw.e
- Wwas allowed to stand for 3 days at 59° centrigrade.

At the end of this time pelymerlsetlen was sub-

'stantlally completed - and evolution of carbon

__-:-_':-d10x1de had substantially ceased. The polymer

was preclplteted by adding petroleum ether, the
precipitate was filtered off, Weshed mth petro—- |

j‘leum ether and dried.

'The copolymer ebte,med whleh Wes seluble in
benzene and in carbon’ tetr_eehlerlde was dis-

solved in trichloracetic acid contfaining 10 per
cent of water to form a 15 per cent solution and
‘the solution was extruded into a bath of ‘water

at 01dinery tempereture (20“ centlgrede) The' -

0.15
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fibres so produced, which had an a configuration,

-were withdrawn from the bath of water, passed

through g bath of formic acid at 20° centigrade,
and dried at 100° centigrade.
‘The fibres obtained had a g.configuration and

Were no lengel soluble 1n benzene or earbon tetre- .

chloride.
Example 2

A polymeric DL-~g-phenylalanine produced as

described in Example 2 of the specification of ap- *

plication Serial No. 159,391 was dissolved in meta-

cresol to form a 15 per cent solution and the solu-~

tion was extruded into a bath of ethyl alcohol
at 20° centigrade. The fibres so produced,
which had an « configuration, were withdrawn

- from the alcohol bath, passed through a bath of

formic acid at 20° centigrade containing about 2

. 2,628,886

in one ef each of the followmg beths at 20° cent1-
- grade:

Example12.____. | n- butjme acid.
Example 13___.__| isobutyric acid.
-Example 14.4 .._.-..._.' n- eeprme ec1d

The fibres were then washed with ether and

.'.!dned The products obtained in each example

10

- methylamide as initiator. .

per cent by volume of water, and dr1ed et 100“‘_ '

centigrade.
The fibres obtamed had a 8 conﬁguretmn

Emmple 3

" The eepelymer of DL-ﬁ-phenylelemne and y-
methyl-L-glutamate prepared as deseribed in
‘BExample 1 of the specification of application
Serlal No. 159,391 was dissolved in dichloracetic
acld to form a 15 per cent solution and the
solution was extruded into a bath of water
at 20° centigrade. The
‘which had an « configuration were withdrawn
from the water bath, passed through a bath of

formic acid at 20° centigrade containing 10 per

- cent by volume of weter and drled at 100° cen-
tigrade.

The fibres obtamed had a ﬁ conﬁguratmn
| Ea:ample 4

The cepolymer Of DL-ﬁ-phenylelemne and DI.-
leucine as used in Example 1 was dry spun into
- hot air from a 30 per cent solution in methylene
“chloride. The resulting fibre was oriented by
stretching 200 per cent in steam, passed thr eugh‘

‘a bath of formic acid centemmg 10 per cent by

‘volume oi water, the bath being at 20“ centigrade,
and dried at 100° centigrade.

The fibres obtained had a g configuration.
| | Example 5
Flbres of the copolymer of DL-g-phenylala-

nine--DL-]leucine prepared as described in Ex- -
ample 1 were immersed for one minute in glacial -

acetic acid at 20° centigrade and then dried at
100° centigrade. The fibres obtained were in-

soluble in benzene whereas the fibres before

treetment were readlly scluble in benzene
Examples 6 to 11

Flbres of the benzene soluble cepelymer de-~
seribed in Example 1 were immersed for 3 minutes

in one of each of the follewmg baths at 20“ cent1-
| | grade: |

- Example6.______| e~ -bromo- -t butyrle acid.
Example 7____._. c-bromo-n-propionic aecid.
Example 8._____.} thioglycollic acid. .
Exemple 0 ... a-promo-n-valeric acid.
Example10_..___ 80 percent aqueous brome-acetic acid.
- Example1l...___ ‘Saturated solution of phenyl acetic aeid in
- | mmture of equel volumes ef ethenel and water.

The fibres were then Washed mth ether end
~dried. The products obtained in each exe,mple
Were 1nsolub1e in benzene.

Exmmples 12 te 14

F1bres of the benzene soluble conolymer de-
- gm.ibed in Example 1 were lmmersed for 1 minute

fibres so produced,

20

o
=]

30

- 35

-40

were. 1nsolub1e 1n benzene.
" Ezamples 15 to 17 .
A copolymer prepared from equimolecular pro-

-'-_port‘iens of DL-g-phenylalanine, DL-leucine and

12 method described

v-benzyl-DL-glutamate was prepared by the
in application Serial No.
159,392 using g9 proportion of carcosine di-
'The product was spun

into fibres from benzene solutmn using petroleum

-“ether as coagulant bath.

Samples of the ﬁbres WEIE then treeted a8
fellews* o ~

— == o s Ll = [ - a——

Exemple 15__.._'_'_' Fmmersed for 1 minute in fermlc aeid end then
- | dried direetly at 100° centigrade.
Example 16______| Immersed for 3 minutes in glacial eeetm acid,
| o - |I'  washed with ether and drled
Example17..___. Immersed for 1 minute in propionic eexd and
dried dlreetly at 100° centigrade.

The pr oducts of eech exemple were msoluble in

5 benzene

"What we claim is: -

1. A process for the produetmn of fibres frem
ﬁbre-fermlng polypeptides obtained by poly-
merising alpha - enhydrocerbexyemmo-cmbox—
vlic acids comprmmg extruding through a jet

into a setting medium a. solution of the polypep-

tide in a selvent giving an « coniiguration and

then treating the resultant thread for a period
. of time not. exceeding about 3 minutes in a bath

comprising. at least .oné. acid chosen from the
group consisting of. ehphetlc monogcarboxylic

“acids containing from one to six carbon atoms per

- molecule and such amds containing on the a car-

bon atom a radical chosen from the group con-
smtmg of bromide, phenyl and mer captan groups,

SO thet at least part of the fibres is eenverted into

the g8 connguretlen S |
2. A process for, the pI’OdlICthIl of ﬁbres from

- fibre-forming polypeptides obtained by poly-
merising elpha - anhyareealbexyemme carbox-~
ylic acids comprising extrudmg threugh a jet into

"'._e setting medium a solution of the polypeptide

in. dICthI‘O&CBth aeld end then treetmg the re-

~ sultant threed for a perled of time not exceeding

ol
&t

i

-about 3 minutes in a bath comprising at least
-one acid chosen from the group consisting of ali-
rpha,tm monagcarboxylic aclds containing from

ohe t0 six carbon atoms per meleeule and such

-acids containing on the a carbon atom a radical

chosen. from the group cons1st1ng of bromide,
phenyl and meleaptan groups, so that at least

part of the fibres is converted into the g-con-

ﬁguratmn o
3. A process for the prodnetmn Of ﬁbres from

ﬁbre—fermlng polypeptldes obtained by poly-

merising alpha - enhydroearboxyennne carbox-

- Ylic acids comprising extruding through a jet

70

into a setting medium a solution of the poly-

péptide in trichloracetic acid and then treating

the resultant thread for a period of time not ex-
ceedmg about 3 minutes in a bath compnsmg at

~ least one acid chosen from the group consisting

of el1phat1e monoce,rboxyhc ac:tds containing

- from one to six carbon atoms per "neleeule and

16

such amds contemmg on the 0] carbon etom a



- radical chosen from the gmﬁp'cmsmtmg of bro-

' ‘mide, phenyl and mercaptan groups, so that at

~ least part of the fibres is converted into the 8
o _conﬂguration

4. A process for the productmn ef ﬁbres from
 fibre-forming polypeptides obtained by poly-

- merising alpha - anhydmcarbexyammo carbox-
ylic acids comprising extruding through a jet into
. a setting medium a solution of the polypeptide in .
o a solvent given an a configuration and then treat-
- ing the resultant thread for a period of time not
- .exceeding about 3 minutes in a bath comprising
- formic acid so that at least part of the ﬁb1 es is
:converted into the g configuration. |

5. A process for the production of ﬁbres flom

- -e,ezs,;ase .

acid 50 that at least part of the ﬁbres is con-

- verted into the g conﬁguratmn

- 7. A process for the productlon ef ﬂbl es f1 om

,,ﬂbre-formm polypeptides obtained by poly-
-merising alpha - anhydrocarboxyamino-carbox-
 ylic acids comprising extruding. through a jet -
~into a setting medium a solution of the polypep-

tide in a solvent giving an alpha configuration,

stretching the resultant thread and then treat-

10
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. atom a radical chosen from the group consisting

_-ﬁbre—formmg polypeptides obtained by poly-

- merising alpha ~ anhydrecerbexyammo-c&rbox-—' -
- ylic acids comprising extruding through a jet
. into a setting medium a solution of the polypep-
 tide in dichloracetic acid and then treating the
. -1esu1ta,nt thread for a period of time not exceed- |

-~ ing-about 3 minutes in a bath comprising formic

: _. ~acid so that at least part of the fibres is converted
- into the g configuration.

6. A process for the productron of ﬁbres frem

o 25
-I_ﬁbre-formlng polypeptides obtained by poly-
. merising alpha - anhydrocarboxyamino-carbox-
~ylic acids comprising extruding through a Jet”_
. into a setting medium a solution of the polypep-
. tide in trichloracetic acid and then treating the

30 Number
‘resultant thread for a period of time not exceed-, o

~ing _ab_out,3 minute__s in a bath compmsmg formic

20
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ing the resultant thread for a period of time not

- exceeding about 3 minutes in a bath comprising
- at least one acid chosen from the group consist-

mg of aliphatic mono-carboxylic acids contain-.
ing from one to six carbon atoms per molecule
and such acids containing on the alpha carbon

~of bromide, phenyl and mercaptan groups, so
- that at least part of the ﬁbres is converted into
the beta conﬂguratmn e | |
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