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chlorobenzene, the bromotoluenes and chloro-
toluenes, benzene, toluene, dioxane, 4-chloro-
1,3-xylene ‘and dialkyl ethers of. glycols ‘and
polyether - glycols The temperature at which
the reaction is carried out is in the range of
50°—200°C although the particular tempera-
tures employed will be dependent” upon the
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25 " In the following examples, in which the
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specific compounds within generic Formula A
and methods for making them are 'illustrated.
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const ant Isyfrreom a r%s)](gt%rs%cé gi et egntolsg]: ?g%] Ter . mCted REPEF b Be.
After 240 m. of n-butanol A sol ution of 73 granms of this waxy
product had been added and renoved over a two- 50 in 150 m. nethanol is
adsorbed on a colum hour period, the residual butanol was renoved of

SQO.m of a strongl y ba5| c styrene d| VI nyI by vacuum stripping. The

a A - o -



60 the dihydrochloride recovered by precipitation overall yield 95%

with diethyl ether. The di hydrochloride is sus- Thi s product was
coverted into the cor- pended in 275 m . of toluene and 0.45 nol es
‘respondi ng di hydrochl ori de by use of an ion of phosgene added at

60-70[ err] C. When evol u- exchange resin to produce the free ester d 125
tion of HCl_ ceases the tenperature of the then by treatnment w th' HCL.

The dlhydro- reaction nmass is gradually increased to strip chloride
was reacted *Wlth phosgene in the '1,095,720 1 095, 728 _
5 - obt al . {l4159 Je sus;r)re.E;lcli;[dl ng point

145[ er r ] @anney, desce diraaple A—4 R tG‘i“l x}? g in
200 cc. %M‘E‘s“%f“‘“ ﬁ”hs alsohol , a %ﬁ%@%@:&fﬂhi%m TRPLE A5

‘of 10- carIbDysmp Steﬁfalrljﬁteam-p-l’lblu&lemﬁmen 1beaa:hapex than ln-degys Rloahol ST aeasuy- Est er

e O et ohnt of T2 prach Iyshe moshyda 110: 't° YA
&Di SOCycg‘lorﬂug‘;fSG gramsgof honic pass&le ld af Dbt edgﬁld rm" nt ai ned
1

; -t sul
At 30 sog bt KA slb Het ans&jtn&errmp ks 115[err] C
whi l e amvhydéaedsat &m-lzmm 2 hom’ssl'ﬂrel chpphed&utﬁc mnsaHﬂl s porging| unglid suI phoni c

‘passedl® rPdeJﬂ(-‘t(!‘da lt’é)ﬁh ai et "FCPP;’I‘W é?"% d $70 grans
of stearyfe @ gf ?’@Em zsa(;'cc s heated at
125- 128] Qe S161 c@m dyuut &OWds| daieaCihbie:d sapategi Ng unti |
40 10 semhle:analms cm&lyéd Qe o IN 940+ elt-—lysne ﬂ@ylr esmﬂéydt@blond;f predipi-ohol - wat er

de.: Thel H, 38 el yity A0
from tur g%%%;r@ g@iﬁ&gﬂm %&gS[ °F ]‘sdn ﬂéfara]%gbﬁﬁmpl mﬁd?m ;‘?urg L;ZEd

met hanol @rosimrsan afid Siotipitdted foutdwithS QR0 NThehs the pEtithisiwaddded DENc250 cc. of

‘rel ati velaydhing teacied - with rrdesgend @l -id Qi eqfrt 1®ne apdh the na dvaewh @bﬂe’r was added
‘ther et ¥ dfiane it Example A “‘B’h I%f%déﬁf %f?‘osli il nox ecyl
ester.dihy adrooc’f%fm hayers i&dmvm , The qm ,fra 8% N
‘tated outm&mmmMIMMdmmmsm olldWs Found 61 7% C 8. 7%
H, 3.99% N _ Diisocyanate.ner as in the first exarrpl e. This product was
‘conver #&d b8R8 Oh Felpie ether estepdibyditre salt and precipitated out with ether,
Then to the gumy nmass-was added 250 cc. and finally reacted with

‘phosgene all |aulhe paf 160cuene and § hemiWext Ur £4¥@s phosgenated 20 nanner

of Exanple A-2 t her eby—-eo—produce at 65-70[err]C. for [err] hours until no
more HA its diisodyPammate which was recovered.  evolved. Only trace

‘amounts of solids were 45 MPLE A- 6.

.present. The m xture was fracti onatgﬂ;gssﬂyo_ Vifd daft Besyd Est er
Di hydrochloride and its follows: ofNCO Diisocyanate. 25 25 grans of

L-1ysine ether ester dihydro- Found Ci—12.96%t #1  B.P. 102[err]C.
1.4 grams [errgy, ﬁ QQE?ISOC 27 " = 1.4529 4.5 mm
. R : nostl y[el?r# grams 2%
of NCO 0.060 mm. . Found O - 12.95%
Cut  #2 B.P. 95-105 [err] C. - L ?aﬁvéﬁ%ﬂl{em‘]ew 1.4529

. diisécy: .
0.060 Mmm = . _  FouaG—1.07% . R nostly
L-lysine ethyl ester =~ L
dii Socyanat e Cut#3 - B.P. 120—135°C. . 2.6 grams n*y = 14565 N : Found d -1.07%
Cut #3 B.P. 120- 135[fidoldm. . 2.6 grams [err] = 14565 _
0.080 mMm " LR.: similar to cut e4 but small ambun® : Sim lar to cut
e4 but small anount - . ofL-lysmeethylesterdusocyanatexmpunty L of
L-1ysine ethyl .ester diigoc te ijrpurit Cut #4- B. P.
135-145[ err] C. Cutﬁ&_ Ma’ﬁe”]%qm 9’1 é e,ran%waée -
0.080 nm ~ 0.080 mm. ~ Found C=.63. 78,
H=8. 46, N=8. 97, . - g?m:)d2c5— 63.78, H=8 46, N=8,97,
- I | Calculated for CygHggN,0, —

C=63.88, H=8.97, N=8. 28

Cut #5 B.P. 144—150. 19.75 grams n®*;, = 1.4593, water white
0.075 mm.

Found C=64.17, H=8.95, N=8.64,
Cl=trace

Calcu]ated for ClsHsoNg04 — C=63 -88,
H=8.94, N=8.28




Cl =0. 25 Cal cul ated for [err] -

C=63. 88, H=8.97, N=8.28 Cut #5 B. P. 144-150. 19. 75
grans [err] = 1.4593, water white 0. 075 mm
Found C=64.17, H=8.95, N=8.64,

Cl =trace - _ Cal cul ated for [err]
- C=63. 88, : ' H=8yt94, N=8. 28

6 1, 095, 720 Cuts and 5 »

represent a yield of 66.4% of chlori dgogsjmpr ni t hi ne n-propyk .est,er or

lysine  dil %ocy“aﬂa pased ogdof rme—etrhyr Wwﬁv&-mf—hy-l-
ester. These hlRgatics LB @ii/gf oGl o T e
turn are traneam@drbciﬂoﬂdi turn ~are ;b m‘fiﬁé’ land
| ysine dii socyan’ﬂteethehoxgitlww aadl llmnotlusmnmg hlgperfalbanaﬁlaﬁﬁg’g»aﬂzﬁaﬂﬁﬁatbﬂs ind> -
al kyl est er s* oyl e pafommuiy em iy prqsme S enaalysito ploducade 2,
catalyst to prgd'ﬁfa d?%;m”?mwng é; n|1 e &ﬁgﬁ%‘%)@#ﬁb tqfuey may
di hydr ochl or i des omithi e;gt,gr g esters a,;n]gﬁdq i gg@ﬁ Lrst
reacting the mmrﬁtm |a§@ols|1yshmaemce®fm-t erm:&ne: oy,andenctanaeAsomer

of ornithind® OW’;@;%‘ % ' Fifhis EheedeéFsserseareusedJ@ecemt- héo
phosgenati on t edierted to e, -- In &l mwg ‘in the

perature is betueare fadddewit] p mf;’énl C
acid to pr odgcéa1 Hid mﬂetﬂﬂwhestemmmttﬂnmvhl gémnre tk umisetnSthafe&uthﬁtﬁ k.t he
term 30 lﬁ“gép*o}% odip dg‘ﬁ}d?horﬂaleeédh cﬁe aPIEClﬁCIwelﬂustrﬁef§ adir e
of phosgenati Oﬂea(ttﬁﬁm ﬁfo#&ﬁ ls't§ﬁ1’st'}e$c mithine ﬂﬁ £ ﬁ} %r ntl;ng :ﬂgle algo
di hydr ochl ori dmshmicpmphnol mr Iysind) Gith Giiettiahbl &F ' bCsode

turn are reggt t jopal t manper gidutbe  MrshysizehowBi&e lstandml carr| ed out at
| oner tem % pre?ﬁ‘ieq} d Ve eths| Wivest ers. An alternative perature
with an increase in the reaction tine. ;15 thod- of providing the

di hydrochl ori de The  brojabaQWH SFQ.ysicdEh _crirlj e D*anjniln l;“g.%l ve

hi gher al kyl esters of ornithine (};sr IyS| ne orye eexllarrp met hods for
preparing some_of reaction with phosgene Is to fi rsﬁramsact Ofokes t hi ne

t he novel polyureas of th }fs‘h WOn and al so WTh prop% —or

| ysine with net Setash 101 sone.of the polyureas "prOduce t here g

et hanol in the convention mntbﬂwmhomdelim Mesh sizes are U.S. standard. 20
presence of HCI to provid ytsh Mdro

O

Ct i ons

EXAMPLE 1 Solution IT SEPRFBE Lysi ne Bt hyi- st er -E2hyl ene

Di am ne Pol yurea Dnnethylmlphoxxde 100 ml,

G ans Mol es ' Et hyl enedi am ne

12.3 2 I shchenesPml - Di met hyl sul phoxi de
175 m. Lysi ne. d| | socyanat e ethyl ester

42. 2 0. Bolution IT SRk USdd& tb | Solution T weighed 46.5 5 ) | gylphoxi de
100 m . keeping thel le1lnperature %Bﬁos&%g%ﬂx rrm’?mf as Prodfcr:‘ P?énﬁ&tby aﬁ%sg &@dded
to Solution ““-’ & Abe B '.larmut() yaﬁwngogeal @)alysxanaalc’e 20.59% k Feidng t he
Lomper atur e behBioustl B0 FUIFERL i oms 2 ey

60 wat er bt cofiseqbrt Fo@matibh 6f 1 sﬂiﬁ l@dﬁr Sﬁ5£ rhaM\Basred Qb:ﬁlg wgﬁ’s' S
Cal ¢c' d 20.59% etmmmdiamme polurearin higia yield Tlis g ECaabriaFdnske Vadcosfaid

20.39% 45 fi U it gvg;feé%lsiﬂrlél Faeg ﬁhfde%ll ‘$dus¢d vissosisy iwes calqmatea%r tbaol Ut i on
of Product 3o i ppCy Mgl eisoli %X'ﬁﬁ“ﬁg F™%r mati on of 1ysine ethyl
ester- sul phosaid y of Ogrgiced Visc&lgly! effe di ani ne

pol yurea in h| |ﬂv|3d=ld dmebmeers ta-tﬁanon Fenske Vi scosi nmetec at
25[err]C. 65 "%%P‘s‘ lgteitert o L] V\/nereb the The reduced
viscosity was e iy ﬂ%g{ﬁﬁrgﬁ?ﬁ'dﬂg na 5%79 V(E ov(‘j'o 1} “’preci pi tat ed
out. formula: scx!iﬁl thd lperticies TTpolyaat y&reaxns difie @ﬁgﬂg} ogﬁrmgmms

t-to sai d %F“"?J’E{MP i poﬂ\flqnepfhbt dettert i on and vmuomml of solseishiced

Vi scosity= ey s Pﬁ@‘l“?rrer was greater than
to C t he theoretl cal value indicating inconplete re-



noval of solvent. After grinding in a nortar where t =tine of flow of

sanple 55 and pestle and screening through a 60 nesh to=tinme of flow
of sol vent 70 screen, the particles of polynmer were extracted
C =concentration of polymér in grans two tines with 400 ml. portions of
hot acetone. per 100 m . of solution. After filtration and
drying, the, pol yner . 1, 095, 720 '

7 ¢ EXAVPLE 2 A

Lysi ne Met hyl Ester -1, 3-Propane Diaffaae Pol yurea 7

G ans VDT és 1.7 3-Propanedi am ne '

14. 8 0.2 Solution | Exameis Di net hyl sul phoxi de

50 - LyszhgleﬂiﬁBém-aﬁd’j@mtmaﬂﬂEdMureest er 42.2
0.2 Sol ution I : Di net hyl _ sul phoxi de

142 44 |11_Acetone 500 i : Sol ff#Bh 11 MelS added to
Solution | with Pro{qmogmmeﬂ 0 grans (82.5% tastheo 0.2 . Sstirring
and cool i npolugonkEep { he tenperature retical yield).: bel ow 50[ err]C
After all of Sol uti okPimethybwlrhesids A 1% sol ution5f Product 2 in

~dinmethyl 5 added, EyslR i) Rnice AR ﬁgt{or si xteen poyrs sylphoxi de had a
reduced vi Sshtiénd Y of{lys32 ate 60 erre Cto conplete the rgad([:)tl on. At the

end at 25[err]C Dimethy! sulphoxide 20 d#2 t hat tine the mass was
in the formof ayp adRidesp! ution. The thick solution was poured
Prot ecti ve_Coating _into 111 whereupon the polyurea reaction 1 g. of

Product 2 dissolved in 19.0 g.. of 10 product separat ed out ‘and | unped. The
| unps  di neSdiyibon 3y ¢dde Sehsion$ edkht (Pratat 2, avagUaG rams (32984 @f keeken down

after sev%gy ﬁ ngfto degp- the ?@ Pt“reAfret@aly MDW ng off the di rret hyI sul ph-
ol
tatl on e 'WasIfr xe mew %de hag%dre uce Vl%%t Ver 4 ttm S W t h

100[ err ] Cat APCAD cotishte QEeaéiiaﬁ Atz end a8
400-m .  hbuinat tlmh Itltcvmis inem fong ofik 140[err]C. for one ‘portions of hot
acet one. ‘T‘P‘%‘I ‘hg;% as P :;g“é? gnft ugh, pliable f| | m was
o o PR AR e gl B bt Uoo,
cool i ng t Gvert dwn after several hours of agi- panel. After driving off the dimethyl sulph-Ex'A‘l\/F)l—E 3
Lysi ne I\/Ettﬂwl %mﬁle‘BEHBKmp@ddnmnexaob hl:atﬁ@ at 100°C, m an oven for one 25
G ans acetone and washed several tlmengsg y ean ?JQ°C for one
16. 6> 15 portl got acet e. Yield of lysine methy hour, Eﬁ’ pliable film ‘was l_eft on

ester me polyurea, known as_ the lass u to 25°C,
40.0 Lysi ne diisoc ana e ester
21.2 Solution 11 EXAMPLE 3 Met hyI ene di chl ori de
280.0 30 . Sol uti on LysingaMetinll Egerel ,6-Eexane iiamina olfirender  pol yurea, known as
Product 3, weighed 15.35 and Solution Il was sI ova y added with stirring
granms and_analysed 17 10% nitrogen (cal- - 40 10 Mites. Solid
pol ymer forned _cul gHe@methylde didnlin€ 364, aq. |rmed| ately Aisghution of 1:3
wat er and Sohugion] B &Vutl on of Product 3 in dimethyl met hanol , 400 m .
was added to the pol ¥W2&y| phoxi de had a reduced viscosity® 0.267 35 mer

paste. After filtratiopinaodyanRinkthyi¥sted at 25[err]C bpg sane sol vent
conbi nat i orﬁolun@ellpro{uct was_ - - Product 3, was soluble in formc acid and

© 45 vacuum dri ed. Ys@vlensdighlosidét whi te pol ymer  di nmet hy|2888l phoxi de but
was only slightly solid, Tysine nmethyl ester- 1 6- hexane di am ne

. sol Ubl e I n §Iollut10t P¥Jas placem a @armg Blender polyurea, known as Product- 3, weighed 15.35
and Solution II was slowly added with stirring grams and analysed 17. 10% nitrogen (cal- 40
in 10 minutes. Solid polymer formed culated value 17.05%).
immediately, A solution of 1:3 water and A 19, solution of Product 3 in dimethyl
methanol, 400 ml,, was added to the poly- sulphoxide had a reduced v1scos1ty of 0.267

35 mer paste. After ﬁltratlon and washing with at 25°C, -
the same solvent combination, the product was Product 3, was soluble m formic acid and 45
vacuum dried. The resultant white polymer dimethyl sulphoxxde but - was only slightly
“solid, lysine methyl ester-1,6-hexane diamine soluble in dimethyl formam1de



8 1, 095, 720

EXAMPLE 4 Prepar at i
Ester- 1, 4- Bi s( Am nomet hyl)

Pol yur ea

G ans Mol es

13.6 0.1 Sol ution |

Lysine biisocyanate Methyl Ester
Solution |11 g

Il was added—ro—So’r-U't'r'ch—r- I

Waring Bl ender in the presence of 50
theory). The 10 of pfefar
softened at 184[err]C. and mel t
produced and 200[err]C. on the Kofler

Met hylws@hd oride 200.n .

i 2530nd mh RO BhiMA BB
e C@rtlolﬁxanm?@uaupon t he poI yurea was s

Hot Bench. A 1%

on of Lysine Mt hyl

Cycl ohexane

1, 4-Bi s- Ami no Met hyl Cycl ohexane
] V\aterg’.éo m.

21.2 1 o

=+ Solution

Ta,—knmowmras—Product 4,

vve| ghed 30.5 grans (87.5, % of

40[err]C pol yner

dt,f-
ic%amsSS %%?%‘gln} 2t :m d

out inthe formof white solid solution of Product 4

had mat eri al. The whi t,@Bﬁmn{iﬂmyycmohm& washed ajy.g@ducedoMi scosity .
of 0.936. Solpiianel Wi t{ 400 m . portions of nethanol. After

EXAMPLE 5 Water 30ml. po| yurea from Lysine Diisocyanate Methyl
Ester and Lysme Diisocyanate Methyl Ester m Phenyl ange D anpne-

G ans Molsgkition III { m Phenyl ene Di am ne
(recrystallized) Methg) Chloride 200 ml.0. 05 - Salution |

Wat er 20.0

Lysi ne Di i socyaSvhtien Hew#sydddﬁsmeiolunon Iina
Solution 11
50.0
hour s,
known as Pr odueteridl, Theeth
This was (10(9w‘%w‘5‘f4°?
up ~ Reduced viscosity (1%9opf Ptr odE
pol ymer to smaller pieces.

1dd palBned wep washed

@vans of meth%%
e B e B e

After drying at - 70[err]C and 0 1 mm pressure

drymg, tlibOpc@urea, known @s (Poduct 4,

anng Blender in the presence WP gﬂs (8‘; 45(,:’?; of . theory). The 10
1 P L O (LR BT 101 5

the po p;eupmed out in’lthe fbih€Rf HRitdlbdli@N séhlmowasrzs

h& 83000
a redrpmwscosstmrvfwwd vvas produced

T

tW| ce-with acetone after breaking ..-

the solid mass of
5 softened at
175[err].0., and nelted at

190[err]C. EX?SM’LE 6 Moles

Pol yurea from Ly5| ne Vet pyl §§§91 ) _ g5 Lysi ne
Di i socyanat e MbhNdn Este{ fp@@%omt%o y (?}t anet hyI ene e

1. 5) Polyurea] Water 20.0

G ans Mol es -Lysine Methyl Ester

D hy_dr ochl ori de ﬁysﬁe Dusocyanate Iﬁetﬂyl Bster Sol uti ONyg.6

Water 750 m . Solution II Lysine Diisocyanate Mt hyI Ester
Sol ution 11 T Methylene dichloride 50.0 21.3

0.1 VETNyTene_di cht or| ae 1000 .

In a Warmg Blender was placed Solution

1. Then Solution II was slowly added, where-

upon a tan solid was produced. This was

washed twice with acetone after breaking up -

20 the solid mass of polymer to smaller pieces.

After drymg at 70°C. and 0.1 mm, pressure

in a vacuum oven for 5 hours, the polyurea,
known as Product 5, weighed "16.0 grams
(1009 of theory).

Reduced viscosity (1% of Product 5 in 887,
Formic Acid)=0.225 Product 5 softened -at
175°C., and melted at 190°C.

25

EXAMPLE 6
Polyurea from Lysine Methyl Ester Free Base and
and Lysme Diisocyanate Methyl Ester [(I-Carbomethoxy Pentamethylene

L 5) Polyurea]
R _ . Grams - Moles
' " [Lysine Methyl Bster Dihydrochloride 23.6 0.1
Solution I _
| Water 750 mt.
Lysine Diisocyanate Methyl Ester
Solution II : 21.3 0.1
Methylene dichloride 1000 ml.
Sodium Hydroxide
8.0

Solution III .
Water 250 ml.




Sodi um Hydr oxi de Solution 111
8.0 Water 250 ml. 1, 095, 720
9 The three solutions were cooled individually 50[err]C for a total
of three hours served to re- to 10[err]C. Selution Il was placed in a
- 1l-gallon nove all salts and solvent. The white filtered War i ng
Bl ender. Solutions | and Il were polyurea produced was dried at 80 r]C
at 0.1 - % added sinultaneously to the Blender with nmm The dry polyurea,
known as Prodggt 6, 5 stlrrlng i n fo ")ﬁfm nute period. After stlgrlng '
wei ghed- thmdl es, the
““heavy Crearhe e Solutfood @decsmmdtné!j é@°01814 aéml]ot was
poured ing OaCk; I@SH é gwer rea E‘%fﬁ; ?b?%%%ﬁl ”Et hyl ene
dichlorid gathe I p odabeEt hy
_sloWy mt, gsmtaeﬁmi smg: weish esw4sgrh oa% of e:cﬂrxbemushaa
redm’:ed vfcsdosoreymmihes,lme Wnéai codantyi mase pelyurdaosiened ahdB4°fatndr MRt at 1 31.
‘was poured "into 4 litres of water at 50°C. 150A 1?, . \E)% Eydzct p dirnethy]
S0 in
Hydr ol ysi waﬁﬁ dﬁﬂﬂydﬁ‘ngs e&poﬁc%y G IVt Bad D radiide@ Riscosity of
(Pr oduqb AitkeN Porfiohe OFf A6 ebaﬁokeitcat ulaa PoI yner 20
~Granms Mol es “Product 1 5.44
0.02 I _ Dnethyjm\&u!phg;(lge- Pl
50.0° Hydrolysis B@yking BytagEhylsne iamine Polyurea
-0.8 0..02 y (l’yroduaéightq tpqt%?r%e Acid Form of the Polymer Wat er
10.0 s b was d| ssol ved-in-Il ~i-n-a2509-m-. beqk-aﬁs'““ Thigolgs ol ymer free
aci d was i ine the
addi tion of 10%1I aqueBudietiCl to pH 2.0. . . sol uti A4 11 W@ added sl owy
~at 25[err]C." so Afte Shl ngs W|th wat er, zg e poly- 25 that the
- pH was kept bel W 10{)51’[l Xﬁ“? urea free acid was dried at
~60-70[err]C. at Sddium Hydraxiie addi tion of 111, the8sol ut?8A was kept for
.mm  pressure. Thglx%nd R in said product, 1 hoyy gat 25[err] C. with no
. change i n. pH wher eby Wekown as Product - 7. _were hydrogen-and [err] t he
“met hyl groups were replaced by sodi um respectlvely Said Product wei ghed
3.1 grams -, on 4 hgﬂl w0 k0: S tras KRGMAred (831 %0 Of
_theoretica “;‘%”“"ﬁ,“bﬁ e %gg 4 %YE rgeﬁ s : m@‘f{ 2% Car boxyl i c
aci d equi \éahtﬁ)ﬁtllﬂ\l&hgbddedvabw 5a? 150045 Aﬁermerdrwmsn@twa@r,urbeaolvm 10%
aqueousZSI—Kﬂiat the{ p anatﬂ;ozm rgalo o pH
5.0, The wses&ae’sso@ “&m@s; Eoa %11" AT B, had 2
reduced Vi methyl gt m&ﬁy afil adcrdﬂwt wefghedlsqgrmsu ty of
0.30. The 'ﬂk@dmtmhof?ths iummzhoaalt, knownms(ﬁh Iofshﬂlo el d The pr? uct was re-
_150[ err§C.as gppduqq-[%uﬁu ﬂasﬂlut%y%tgools% zgréols ac1 5qu1 (:204 m . of
5% aqueo %@3 1d aafger wasbfl{llg 7 in dunethyl sulphox1de had a reduced
sol ution atmge it lﬁa&ﬁi siilD thgiododi\/l 1-V\Bdo§it|§r of 0.30. The Product 7 softened at
~Exanpl e 8 methyl sulphoxide, The product was - dlS@?(;( sind rofitedPprodTRE. 9o tthe Fpts 5o| ymer
Free AcPy dissolved in 20 ml. of 5% aqueous enc - Mbl es
Product 3 solution and diluted to 75 mi. with water. SR 3 3 0.01
~Suspension | - “Water: _ 20.0
. o C ... EXAMPLE.8 -
- Butanael - Hy(]irol is s of Product3 to its PgIQmQ Frec Ac1d NaCH
0.4 -0.01 SO Ton |1
IS . ... Grams . .Mples_s___
(Product 3 | 33  °_'-.°'1 _' k
. Susﬁemibn I . Water 20.0
g * - t-Butanae!’ 20.0.
- . [(MeOH 04 001 |
_ Solution II- { o . - '
. Water - 10.0

P - Solution II was added to suspension I in
two hours at 60—70°C maintaining “the pH
below 10.5 throughout whereupon the sus-

55 pension is converted to a clear solution and

then silky crystals precxpxtated out.- After re-
moval of the solid particles by filtration, the
filtrate which was recovered contained poly-
urea sodio-salt known as Product S—3. It



Wat er 10.0 Solution Il was
added to suspension | in then silky crystals precipitated out After re-
two hours at 60-70[err]C maintaining the pH noval of the solid particles

by filtration, the bel ow 10.5 throughout wnhereupon the sus- filtrate
whi ch was recovered contained poly- 55 pension is converted to a cl ear
solution and wurea sodio-salt known as Product S-3. %

1, 095, 720 was acidified with 10% aqueous HCl vvhere- (\c I cuI at‘ed f,or
100% hydrol ygs s= 314.4). Thus 10 upesi7dohe ~ pol yurea free ggid was

fornmed and "CUﬂ"""""-pT'E'C’I"pT'l"
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Product 8. ' Carboxyhcacxdeqmvalenmleiglﬁdvaa404553[err]C on the Kofler Hot Bench.

Car boxylic.acid equival ent weight was 404.5 .
Si de Chain of

EXAMPLE 9 Exkimle ol ysi s of Ester

Product 4

G ans Mol es Hydrolysis. of Ester Siqgr(anaiﬂ 8{ Praduct 4

8.0 -+ 0.025 Sol uti.on | ' Gihd et hyliagul phoxi de
120.0 ' NeSHH

1.03 (zﬁs SfPuticoh | | : 8.0wt er 0.025

10. 0 _ h‘P?”ohrr mgg £ solution | in 20 obtainggpy first
breaki ng up the pol yner to m nut es keeping the pH bel ow 10.4. The
re- small particles, and vvashrng until the filtrate action solution
was kept at 25[86[111 lCH Ng¥ was chloride-free, followe® by d-%ng at
58[err] C. F’nadt %tedrluted vith 100 m. of vatgfe and 0.1 mm

pressure in a
Product 8 softened at 220[err]C and rrelted
t he pol yner acr%blutwlatﬂm

> A aced by
sodrunt The sodruntsalt of

%( @oltlmon 1 l:n 20 obtalmed by first breaking up the poBBE® 3R nown
as Product 28 Aninjes ‘Bg ¢ re- a%@ Ent

wei ght was at:ton l?:egcg M{;;?)S‘(’E"y T one %%qg (%f tﬁ%gry for
180% by hydr ul?ﬁhy&h@ﬁlethyl md&eﬂuoauSepldééld hgnt | Produaes pbﬂteMSatMC An(ytxﬁlked of
ester= 306)¥ 85‘2%&9@!“1@“?: r ef BPRE: e 6h T{tvevgr é8uced
viscosity ( fﬁ%ﬁ“ ddmoe‘n“ﬂ# r €8s E i}gg lé],' was
88% HOOOH)  WaSiqléod 3G wneil the pH was 2.0. A yield of ester=306), m )

EXAMPLE 10 65 grams (859 of theoretical) of the poly- The red iscdsiyys (1% off Préduaduint 5

Gr ans \VisReg cfree  acid, known as Prodpct 9, was Fﬂ,&édﬁgp() was 0.155. 40

22. 4 0. 05 Sodi um Car bonat e

11.9 0.11 Sol ution Il . ExampLe 10 Wat er

125.0 ' To Product 5 was add &ﬁislé F PQdikct 3 and Product 10, wei ghed

of
fracti on of

12.0 grams (59%
theoretical).

stirred at 50[err]C. for 48 hours. Al but a small
| arger particles of Prodfyems weridoles

Car boxyl i c acid equryar eng g %& Pt Was. 382. 55 45 I NLO §?kuuon 0B ne
solution was filtered and IS indicates 45% of the e gr oups were
{Sodmm Carbonate 11.9 0.11
- Soluuon I :
' Water 125.0

To Product 5 was added solution II and
stirred at 50°C. for 48 hours, All but a small
fraction of larger particles of Product 5 went
into - solution. The solution was filtered and

Product 10, weighed 120 grams (595% of
theoretical).

Carboxyhc acid equivalent weight was 382. 55
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the clear filtrate was recovered and contained
the polyurea sodio-salt, known as Product

. §—35. The filtrate was neutralized to .PH 3.0

with 109 aqueous HCL. The white precipitate
was washed free of chloride ions with distilled
water. After drying at 50°C overnight in a
vacuum oven, the polymer free acid, known as

This indicates 459 of the ester groups were
hydrolysed to the acid,

The reduced viscosity of a 1.09% solution of .
. Product 10 in dimethyl sulphoxide was 1.0.

The partially hydrolysed free acid softened
at 153°C, and melted at 178°C. on the Kofler
Hot Bench.
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the clear filtrate was recovered and contained hydrolysed to the acid.

t he pol yurea sodi o-salt, known as Product The reduced viscosity of a 10%
sol uti on of S-5. The filtrate was neutralized to pH 3.0 Product 10 in
“di et hyl sul phoxi de was 1.0. wi th 10% aqueous HCl. The white

precipitate = The partially hydrolysed free acid softened 60 50 was
washed free of chloride ions with distilled at 153[err]C and nel t@ at
178[ erk ] C<8n the Kofl er " water. After drying at 50[err]C overnight in a

Hot Bench. .. g4ivacuum oven, the poligssaofree acid, known as .1
1, 095, 720 , _ TT
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radi cal , anwudepHci a MoLyurea, known as Product 11 was
obt ai ned. wherein X ﬁ?ﬁ k| over al kyl radical, 35 5 The
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- y et r-g ébl all of 50
et P T a@:"zm%‘%mé%s i ,e,%%f PIT R T T —

and are reﬂckl yisehEas coatmghgeg f2F othdr lshe tare substantial |y wat er -
‘nmovabl e thm@? o d@smscfeldpea#dmal Iusbef foﬂ%ngzeﬁimphs@smﬁﬁethag@il e usef ul
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agent s rumggﬁﬂg{speﬂmﬁqgengaaﬁﬁmcﬁmﬂ cs and aundry detergents
cont ai ni ng:aﬂahsstmpmsm agents xaraQueaissmediaseful as coaixamgza!gents for other sheet

a conponerfod find use iwﬁe%ns “&’F’é‘°&§ *Fu i The
fol | owi gg AR ?gfﬁﬁﬁﬁf& ;:]3% Is--4a 5 :gg&ggég . The

pol yur eas lhlﬁderﬁibﬁﬂaﬁ?ah@tﬂpﬁﬁmﬂr | @8rse0 Pﬁms.ai teE) syprop ich Xis
sodi um i n ofdayndedifig.t he units are ureas of this invention. useful as
soi | suspension agents and also carbon . particle suspension agents in
aqueous nedi a EXAMPLE B. Gramsand fiMedesuse in | aundering to

prevent the re- =S S ST Fest™ osltlo forei gn or soil
particles which QiI'he s%?%gsﬁl ts, Pr odu‘g‘? g()@ 30 have been

separated fromthe nat erNabebei ng S 4 and &080 aII hadmsoil suspensi on
activity. 60 Iléund%red and are in suspension in the course Product
S-1illustrates this proféfty. of I'aund®9i ng.

G ans Mol es I - Product S-1

0. 258

A sogx'tion of (Product S—1), a polymer carbon in 200 ml. of water was shaken and
acid sodium salt was made by adding II to I 21 ml, portions poured immediately into four
65 and shaking, Upon dilution to 56 ml,, this con- 25 ml, graduate cylinders. To each of three 70
tained 0.05 grams of polymer in 10 ml. of of these cylinders was added 0.1, 1.0, and °
solution. A suspension of 3.5 grams of activated 4.0 ml. of the polymer solution above. After



NaOH 0. 040 0. 001 |1

Wat er 10.0 A solution of (Product S-1), a
pol ymer carbon in 200 m. of water was shaken and acid sodiumsalt was
made by adding IT to I 21 m. portions poured imediately 1nto four 65

and shaking. Upon dilution to 56 m .,
To each of three
t hese cylinders was added 0.1, 1.0, and
grans of actlygted 4.0 m.
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wat er,
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70 tained 0.05 gra
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Is con- 25 nml.
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After
-
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t hey vvedﬂetu!gttgéi ml, geithtwatsy] thep Wleﬂnetomal é
shaken ?’%‘

three cylinders sett] ed
as shown in the table bel ow

graduat e cylinders.

A susp§|\3| onﬁaa‘ .3, 5

with

reacting a diisoCyanate wtn tne gener| C

settl ed bel ow the

tions maint n
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forml a
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73
li ne..
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Thée nore concentrated sol u- _

p@«flucmsa palyyres cont5  \\HAT
CY‘W‘BT"“" the genetic,r 1 ng

- therhidf-way fBi6rksie BOMekends. 55 -

uni ts havi ng t13s e mias.i The :ﬁcrremb:ﬂmtraned &lu-a-m xture of. such dii socyanat es
e OCN——(CHz),.CH-a-NEm within the

with a di-
generic for

of such di am I’IEﬁ y\n

car bon atons;
metal atom
a hydro-

[err] alkyl

5 Rions maintained the carbon in suspensmn even

| 43 hours
IS:— -

réeunrisg anits havmg the generic formula:

hydr ocar bon group of 2-10 carbon_“60
at ons; and n i s 3 or 4.
11—HN- AN N
radi cal ; s 3. 0r
XA - met hod -f or

di val ent hydrocar bon '

group, either ipgubgtd tn,;a{sgtn opgxkaﬁ%

whi ch recurg

unit.

where [err]
claim 1,
1, in which

defined in dz¢
| east sone of Sﬁl
is 3 or 4; wompkhxlmgeﬂiykactl ng an al kal i ne agent- 7

el

ang tR]tie

to umt
A(pplgurgo i clgimed in claim 1, in

ity Hem R rhere R, is g5 delpe o

phlftirdaSas! GaiBdd¥ Rl LiailEL, 3h

clained in cl %%PSJY“"FMS dmabscl@a!tlb Brvhich

35.
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3. A polyurea as clalmed in. clalm 1 m
which X is hydrogen, -

6. A polyurea as claxmed in claun 1 in
which X is some of the recurring units is

- sodium and in the others is a hydrogen atom

ora —CH,—R, radlcal where R1 is as defined

in claim 1.

7. A polyurea as ‘claimed in claim 1, in
wh1ch X in some of the recurnng umts is
methyl and in the others is sodium, -

8. A polyurea as claimed in claim 1, in

. which X in some of the recurring units 1s

sodium- and 'in the others is hydrogen. - .
9. A polyurea as claimed in claim 1, in
which X in some of said recurrmg units is

- sodium, in some of the Tecurting units is hydro-

gen, and in the other is a radical -—CH«—R,,
where R1 is as deﬁned in. claim 1 :

. CLA -
Iﬁ o%xktﬁg essennally of

an al kylcq(?;?ﬁl cal
i amingiwiithin th¢: gewriaformpda ogen or

laim 10, in. gen at om or

y ﬁf"alﬂg %?IE%I

ato

for
zém@gmmcé Rcing

s1st1ng esse
1s w1thm th‘?l

an al kali  netal
where X is as defined in Claim 1 but in at

uging e polytrdagor-er r |

a mxture e
of 1-22

or a mixture of such diisocyanates mtldh‘&ﬁ' agpt

al kal i ~

H&c or a [err] &EW' where [err] is

a

whi ch .. X ISJrlﬁﬂidityﬂeofsuchdﬂnun&l’lidvﬂth(ﬁ [err]
vathop atopg R is &

E‘hf"i Q) cagpong i ¢

hyddd T11€' AV AEthd s%lﬁearlntlfam‘i hg, -mane
within the gemerat%n m%&%,almmm, aisls tirhevhuh]DQISmahyldl ffer.-f.rom unit to

Fo WSRO R

125 :aoau thé i’ onxﬂf& froad it

is

ﬁ%dln

urea as clainmed in clalm
where X i & as

anﬁﬁﬁcﬁ%p@%m i . i

6. A polyurea as
with a pol y-

: least some of sald units. is alkali metal, and n -

is3 or4; comprising reacting an alkaline agent
whoss cation is an alkali metal with a poly-
urea consisting essenually of a unit which
recurs and is within generic formula: -

. o
—HN——(CHz)nCH—NHé—NHR—NH

R

wherein K is an alkyl rad1ca1 of 1-—22 carbon
atoms.

'13. A method for producmg a polyurea
consisting essentially of a unit wlnch ‘Tecurs
and is within genenc formula; -

70
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which X is sone of the recurring units is wurea consisting essentially of a
unit which sodiumand in the others is a hydrogen atom recurs and is

Wi thin generic formula: or a [err] radical, where [errlg i s as defined
inclaiml. 40 7. Apolyurea as claimed inclaim 1, in whi g X |n

sone of the recurring units is met hyl] and in the others is sodium*

8. A polyutea as claimed in claim H0%#® which X in sone &% the
gecurring liﬂhﬁn%tb%ﬂ&mﬁ%fewm@%e sibp! N@uRE SR holi-wby JEROED 80 seconds, VBT €I N«
Ris an al kygtedshakercand perknitled 22 st 1ab28PC. 7 The carbon $h thédothé|thres @indas sexdlai med i n
"claim 1, |'H1e¢atbmthe blagih Fegtainitgine mee acthowgpindhe wdebdldwig units is . - 13. A
met hod for producing a pol yurea sodium in sone of the recurring. un Ptis
'1.S hydro- consisting essentiall y of a ufetbomBrmdrcationcipsAfter gen, and. i fr<the—

other is a radli/gl{[“égfer] Mgl Stoee vmthhm where [err]
i‘s as defi ned_Li o1&l

1, 095, 720 0.002 d| I uting.to 25 ml19.0mlk h vval'ieomlt hey 128mdl. stop- -
settled to the half-way nmark 80 secgnds. shaken and
permtted to stanb 0t 25[err]JCQ The ca’gb"o‘ﬂl in t??eoﬁ'f her t"Hr%’BFcyl i nders
settled 0.03he carbong.pn the bisaods. cont @4.0Ng NO 28 BSHIN. aS shown in
the table bel ew

.Earbon Demarcation Line After % Pol yrer M. of St ock
‘'n Sol uti on The su§fohsioh icantaining 0.002% Ndsmes -10. Rﬁxedlﬂmiﬁospmdumng,spdlhmasm

0. 002 10  salt hadpettled only 7.0 ml. im2§ hy prising reactifg a diisocyppate;ith the generic

- 43 hour: carbon had s the formul
4. 02 B s e o e S e ormald3 0 nl . 21.0 ni.

7. 08 tions mdintbined the carbon inAdspéhsitik even  24. 0 ICN—(CH)AH—N0OD . -
;-;'l?he suspensaftgnﬁ:bwtsal ni nlé 0 002% poI yrrer 10. A nethod for pr oduci ng a

pol yur ealtomy HAT WE SaLACO ttled only 7.0 %% n 25 hours. After

. A
4@ i si ng reagk uﬂit abi @foi% h%r £ A8k ©Of such dnsocyanate whts aNRUrs5 the
€arbon had settled bel owt formul'a amine within the ginérib ine. The nore

concentrated sol u- : t|o mai nt ai ned the ¢ on I n suspension
even é"t 15  VHAT %R&!‘Al MIS: -
. A pol yurea C_IgSJ [ ng essent | a]ﬁly Of or a mixture of such RIS InNGhidkNK tis havi ng
the generic fornula: a mxture of asslkyl rallichlsd ¢y-22 adrim awinds)Rds «di - 55
am ne w t hi n H‘ngg. % Jrc for - divalent hydrocarbon group of 2—10 carbgl 60
is a hy nmé,l
is

ica wh a@aﬂf uPEEBR Ry B dhoes b 8h X 1S

0 o .a —-CH,,—R ra ical wh
an al kyl Gdm @ @itul;0d Rhicl Xcis methyl,

di val ent hyﬁr mdaRbs)ra uaou Miént Zlydx@cadan bori2. 8@nethod for producing aipolywkd ®h- X is a
hydr ogen org“g fith er 1; AiStig gssprsiatly efr? ynit which recurs gl 6% g
[err] rag Cole by gﬁﬁt 15 Wi 1R RPHEA ML ¢l @i ned in claim
10, in 2. A polyu@erhs alathied Oih e|rr; al kyl radical; mis 3 or gwhich X is
et hyl . Whthxs-—CHg—&ndheR R:ssa‘:{e@;ed] di val ent hydr tar bon l] 12.

BN CH.). CHC-ai RN HC—

met hod f or Eg@ﬁ& p rga,con: -
ch X%

Ginsubst i gyt y - SISt ng ‘essential lgo@k a unit which recurs
.and 65 4, Apolyuteasudl)ﬁrbddhuﬂﬁﬁll mrmdlichhe vari ables can be the sanme is-

W thin the ngmﬁfl 25 where 3 s ks ;m §l ldwtfuelat from
' po yurea as clanned in st i
‘Unit to uni aﬂ%&%ﬂs oin dlaing o, y‘fﬁre}?s gg“ Acﬁng an%ﬁﬁe ien'l 0
which X &g L& p [kt inScide [Ghi R@Gks cation is an alkali mtal ly- -
Terr] which X is sofde oA tipokegurrigm usis is| aweaemsisting lesénriallylof R Nunit wh1ch 30
~which Xis &g in the others is a hydrogen atom recurs and is within generic formula:
i or a —CH,—R, radical, where R, is as defined
in claim 1. ' (8] _
40 7. A polyurea as claimed in clatm 1, in i ]|
which X in some of the recumng units is -—HN—(CH?,),.CH—NHC-—NHR—NHC—-
methyl and in the others is sodium.
8. A polyurea as claimed in claim 1, in OOR
which X in some of the recurring units is _ :
45 sodium and in the others is hydrogen. . wherein R is an alkyl radical of 1--22 carbon 75
9. A polyurea as claimed in claim 1, in atoms.
which X in some of said recurring units is 13. A method for producing a polyurea
sodium, in some of the recurring units is hydro- consisting essentially of a unit which recurs
. gen, and in the other is a radical —CH;—R;, and is within generic formula:
50 where R, is as defined in claim 1.
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4. A polyurea as clainmed in claim11, in which X is sodium

where X is as defined in daim1l but in at 5. A polyurea as
claimed in claim 1, in l|east some of said units is alkali netal, and n
whi ch X i s hydrogen.: is 3 or 4; conprising reacting an
al kal i ne agent 70 35 6. A polyurea as clained in claim 1, in
whoss cation-is an alkali nmetal with a poly- which Xis &

the regudrekng units is urea consisting essentially of a unit which
sodi um and rn_é_t.;he ot hers i's a hydrg@sm(atom recurs and i s w thig generr c

f or mul a: or [errj =\el Car ; Wner CIRELA s—asuefrmed
dn claimi. 40 A polx.%l m‘;{go;erp g mmnglem’i"

whi ch X i n—spnec,).Cie: met hyl and
~|nt;t1e others is sodi um 8. Apolyureacas claim®d in claim

1, kn X in some of th t s 45
51T andyk x 0§ (P it 1 Bls AR (e ﬁgh kyl radical
of 1-22 ca6m0dd said Gnits is hydrogen and # is 3 9 4;A pol yur ea xl aimed inclaim 1, in
at ons. comprising hydrpfysingha )C.isa . aliyhestaf sai d recur ring units is 13 A

?EE:B??. f\g Hﬁg&%mﬁmﬁﬁﬁgﬁg {%&gh %"ﬁ %@lrﬁﬁf"%% recurs

‘gen,- and ImlyﬁrEEC(mﬁdﬁﬁg esséatidlly [ Q) Rérridger I ddeoier fodticilg g§RRikLask Or mul a:
50 wher e upigof gengris fammbief i ned i n cl ai rdaimed in Claim; 1, substantially as herein-

1, 095, 720 éefogf: escribed 1& any one of the foregoing - 20 :
[err] where X is a deflned n i’d?R Iyuted! vhén bredhred BRS sone of
sai d unlot s—HEN-h§QI, l ga# Zhsdaxmego;zﬁpmaro? éﬁ%mfé 16};7l ?r(‘))lce;/ssr ng a

[err] . alkyl ester g ther eof under aci d| cFeroﬂhdrAPP
“which X in some of $%P¥ units is sodium Youg?e é:o’t"[he met hod that
conpri ses 1@thﬂcl€KSiEa(§nQalk hdiQ1 }ahefss 1S ap, mn, % of 1-22 -

partially hydrolysin on atom; and nis 3 or

A pol i %émm&srdsrm it S DR e A et hod For
producing a pol yurea-as nﬂﬁ!ﬂ&ﬁt&ﬁ‘eﬂ or cl ai ned
in Cdaim 1, substantlally as her ei n- :

bef ore described in any one of the foregoing 20

Exanpl es. 16. A polyurea when prepared by a
process 10 [err] , as claimed in any one of Cains 10-15.
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