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| socyanate wth an average side chain of about 11.3 50 was recovered
overhead and the al cohol re- carbon atons attached to the benzene ring,
mai ned in the pot. Analysis of the products was heated at 250[err]Cin a
stream of nrtrogen 115 taken overhead dur| ng the run shovved that at 30

r . oy
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8 cent, while 4 nole per cent of the dicarbam drawn fromthe pot to give
a total yield of ate renmined. Thus, the ultimate yield of the 97 nonle per

cent. toluene diisocyanate was over 97 erI e per Exanpl es XVI1 and XVI 1|
show t hat al kyl 65 cent. benzenes
having up to 15 carbon atons in the alkyl side chain, i.e., the detergent
al kyl- 5 EXAMPLE XVI I | ' + ates can be enpl oyed
as sglvents in the A mxture of =3 58 drethyl tquene- 2,4 - pethod of

t hi a5s : ci al

det er - cenb,()(vhnldemhsner e%tlleofcmnmcnmt:s d@m@rfatm tn mnéb glVﬁ?&) t‘g@mddapfkyl ate having
from g%@a%ﬁg?%e%t%gﬂ@WF b the o 3¢ mpﬂ%{?ﬁ %i)za%jé ‘%smﬁraﬁé{pbggl n- atons

in the over Opwer Oatomd$d cent having

from1l2 to 14 carbon atons All tﬂin%aliyﬁ)lsﬂgdlahglfo(ﬁfmét&&ndﬂmstI'ate and

With an averagEXSMHbEdﬁéﬂh of 13 caaed ltehemnl?xeqlr s°tY § aérventron for
e?%:ggé h

gener atdfc}at-I S%lgtwgréﬂ;f 1a1T r-b o slsﬂlgv ﬁﬁ%ﬁ S 70
Correspoi Havd{ FoUf) &SILkabdal sh higlo Yi1ed 5: obina stream of
nit roge«amatn thvaﬂe chai, el baniot mnghtdsabhémuthyl | zr ng_the sol- 30 litres per

hou® f @er centhhsvipg frhd dZycp af garbgn atemsnt n}heof°f6$°m6ur;fe§mtphpéﬁt'?°a'i‘?% th atnos- 15
tol uen%to&g’iﬂ%&ﬁﬁé“tg (%5 g,ﬁbis i an h¢ to ¥ G'u{%bl&? o%yw@l ysis. The
resul t heasdOW B0 i hesoy 0géHDRO G rf%ﬁmwasidsZEy Ymhzﬁdgaﬂhe Ritgh yi el ds of
i socyarsatlmss pnreaourbtoarlnlmbi eTheryiicll ervememt:thwwﬂ ¢his] ingengiey| @i e*rtm(@ent of even

R R

t ol uenehetidafb@Byte RtfaRedVehus) R Multhitate Heretokvee, dhi geaﬁdymatlelebyaqsmiem ysi s nethods.
Of 20 yieldobfe tqrhene dmtyanate was over 86 of the diisocyanate by purol theds| QF " i nterest the
oot e S L0 L crder o ORI L MR AR £ | the
Conver%ﬁ)f{h@ 011 fﬁl LD @l ‘{ thefoknel S thel Oflonotaft@mit®| litbmBart UTES Wer e
made. orrre the m)nocar b awhidheon dominesdn@okiemsior (or8e&cydtliich on

contr nu 1 rec ck j conviesiedfo|_the ydfispcyanate.
n%/sertxe Y ? dm—gw cilakml gi:e_ of Exanple XVII 25
henarmmbo 0. & m3hod for thAkpeoRudfibn Ol ibdcpdn- | S: - i
r ound- lixdétt whes, fl msbgetﬁ |1t11teted1bm tahlZ”V\UMS esters Jof cabamiq #risly baviee heve %Br oduct i on
of |50(§%ﬁ‘ﬁ‘“x F‘H‘l“@k ‘s‘(t)l‘lr*i}%g omamm t tube, a 12" ates from esters of
carjbamdgﬂ@pp té reaux col m"(nﬂc@otznerrmrreter and a pro-
f or mul abfduﬁhydddhﬁa:t onAvaS i containing 0.12 g 30 diethyl toluene -

2,4 - dt eher iatenoft eboprep2 mil per hour, the or  R(NHCOOR ), of tetrahydrofuran
sol ut | %ﬂﬁbﬁ%ﬂ ?ﬁfﬂ;&‘;ﬁﬁ‘e of about RRuFOORRF hour; the or

detgggq&g K,y,{tatt,egl iHdacedt appr oxi - mately 8 to 10 n1 per hour to
Mai Nt aitimeaf about 15 hours. A stream Qfeﬂtr exBSwheteenvgbh Buﬁ fal supstinyted top “gi“ - arfdaver age

resi de ept5$e¢r@ i &E?dtit”ﬂ’gesnmﬂ‘sm Atzgf V@ﬁ%‘;‘% n each Ris a
Subs“% F“ﬁﬁﬁfﬂﬁs&ﬁ Q@g&n &d'ﬁra&t Sud Bhaich @it res per hour.

ut gl rmfaﬁpera ddri3dia va i fthatica ahidC gycloalipimtif (radldab |rigihgir €~ Was
rrar nt aicplemdn. Hndes ateslyt sale fcmimosmtth:r a dﬂ° @am%%!"@f gt ﬂggbo'@oand t he
co im S anron el B BT et 1 o
a tenpgleatdit Gof mﬂ ha‘adlfn o) 0f altahe radRfle uneauﬁt@dt fbyszhﬁgai tqahat i'c radical s

congsi rmdbgp@odemmlueddnaisdscymte,adyna& aR’eisco mubstititgh or ubshistitupdtmarps e t han 32
car bon pgt espsmongaghaRyta @cpe}/r:eet ddl t’t“’éle‘EF C‘ﬂ%ﬁi@ ‘E'a'Fﬁ?c ered over-
radi cal%s %ﬁtmprjﬁ?t I'E‘Ta C}:a@“ 'H’ééﬁ“c icent al ong
with 393111, radl CaJa&ca'kl’&hﬂéiyﬁngl’naﬂm&a tﬁanaazdcaﬂ:eﬁ cent of
nmonocar bamat e | n addr t | on aI kamms, rabkoliyalisl gadicalythaving n of¢ 0 5 rings;
each0 45 Ie E%A @? T%gd x@# UBstit ut ed
CSCI‘I ara 1 an ra
or uns g‘(‘[ gl'% e ﬂ"{m e g 1rrpoe3pgar¢h cent di or
trival enih A&iti eqmlﬁlatnroatmdaemgtﬁﬁ satheC o diflerant, gespr € present in
t he g)r@dqmtt fand wpneabllnef tamiperawres af uv‘ap'eﬂht‘-:%%agg‘h?’ siflgm °<9vﬁ"?mf t he pot
aidS

(o 8 v Sear o i s SISO WA Gl oo

NDI e P&fe GRIALof toluene diisocyanate recovered to 350°C CS@QBtCﬁdSWeﬂgﬂ apt nore than
32 car bﬂﬁheadl QU5 ,84 ahdieD ot delity hlodgadlitf ainst hei\rﬁnn mducnnheexsmnate and
EXANPLE ¥0le per cent monocarbamate In adctxtmn S@h@ar rrs;ecg it?‘“)’/bl #o agpcal s 110
In 6he lmfe Pyt talveng e ppl Jn Pt ahsure apd al karyl

per cent onocarba m l cen IZC pou /
radi cal ¥, SaRhe wite mﬁe’f &PnEom% M a;tueh \rta@)raepmmeftr wigh ing i to 3

rings; and x is 1, 2 or 3 each n - hexadecane. O her conditions were
simlar Ror R berng the sanme or different, respec- except for a top
colum tenperature of tively, where x is 2 or 3, said nmethod com 55
180[err]C. Under steady state conditions with an prising thermally
deconposrng sard ester at 115 ~average resrdence trne of about 20 hours a

M A -~ s 1 Y v oy
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8 cent, while 4 nole per cent of the dlcarbam drawn fromthe pot to give
a total yield of ate remained. Thus, the ultimate yield.of the 97 nole per-
cent. toluenegdiisocyanate was over 97 npfsesper: Exanples XVI1 and XV§lI1

show that al Ryl 3 mEmes (.
om0 LEABEY SR e T S e 2 8 RO T

al kyl- 5 toluene diisocEa)ﬁAh/F&aE okdf| 91 mole per Examples XVII apd K!‘IIIE allmwbbat Oﬁed

as solvents in ¥Ae A nixture of 10 g diet hyll"’—"cz ’P Fying. uI’2‘°415- Ca’?ﬁ@tﬁ

this inventign. Exanpl esg i @Rd g car bamat & 1o a’:g} g ot :&h%ﬁ.

deter- XX dermr}shrmeocmgldiwgu&lmerml-orheaia@lof thiéUn »gﬁm)h ing
from 10 to 15 g;emtet asth6)6?/\/gt0hatcor@;letre%}c!ﬁet Eﬁ; tﬂeg u%s&ntgngs g&vt;;anqné t;;gt orf8
in the side chal g car RS EHBFCCER ORI ng
from12 to 4 cetr e h H o gﬁ%‘?’z’éﬂ °"°f\ﬁmf’f‘ abl %ZB 8 BRAPES WAk

wi th an aver ageandiwieh mharbragecxﬂdechamaf IBJE‘arbohhehdmulhy toy tﬁé uiva&mn NPeiC Rtriefating OF

generating ato ld tq ghe thenzene nyiegs ewasi ggtvegous esters of 75
correspondi ng {T%ra%f @réfﬁﬁf i‘ﬂegt %&mc Vﬁ& ‘Q‘L:g::

ni trogen at s Va{o]u@désdxﬁ&f' @bt vfas 36.1 dﬁ) Yer Wbdt! ipBeridOprts olysxs.r uftS shsl
hour for 1 hourandTthe ldalod mﬂnocambma;te vt 1264 offat tnigh sxeldﬂviamcyamnewm lobtainables- 15

tol yene dii socy@patrer & Brecntenf evep|ix i F"(.*ﬂs whidh  ffe
SATS Show o/t L AR, O e kB o

yanat es@r emabtpaua | e nole per cent V\:hl par@icular 4intae: tethp&ésm&eﬂiowomatemen
sters of dileardemte demaustats cpftinadys oped MmchvwanbdMQ éxc;rbmmehbre 13hu

Tt t i mate  hEPefBrigioaneppsgusepade. gave If§TRH
t ol.uene diisocyanate wasx@waipSgix of the di |C§r§ﬁg£§%;mﬁaﬁg0@%§sfgn%ﬁ

Of “20° ol e per Thenitergent alkylate of Example XVII parti cuI ar I nt er est the

conver 31 on-ot 18 ey Eﬁoqm%‘?ﬁ% LT

formed the ITDVIIQﬁ:@d’x rmﬁ),ea thebrh @‘{easp on cont| nue conver si on
(or recycl e) i sdueiXdipPube. X }lution containing 012 g COI’]VEI’tEd to the

di i socyanat é 0 Ehlg_ae},t’lgx en? fiI‘Pé bamate ger Wlanpl e XVI | ROFCOORM he ampunt of
100 M was pl ac&dmér}at@ out 32 Mge!S: - m round-bottom flask
fitted with twodeleegesk alkylade. waﬁ\pﬁﬁﬁéﬂQﬁi af sp'pr e production of isocyan- inlet
tubes, a nit rog'eﬁel)’rﬁ tot 1G b gper houlzﬂ maa!@e‘saf rom est er RMHCRQA:Nani ¢ aci ds

having the 905 a%ﬁﬁxs“aﬁs@ s %?‘uo‘ﬁl Lo U oL Bl 087

tube. A sol Utloﬂas(iﬁﬂédainrh'tﬁg UGN mivale ofg é@ﬁi arrate
per m The pot Ré v)vas mﬁmfaﬁutd a&nydﬂdaglfednfmm ssmfawtllaodl maB®lefal

at the rate of %?Bo%ta“ ﬂ‘erT;PI Pedtqqesweoﬁa“efétf%ﬁzl fichrmachad lﬂmped
il ta

" ot oo off R i Tt i Al e P (ot

(RNHCO0) R 35 yxue\beltoh&ua‘ xﬁssdy@iate &v@éd\/@vexanrﬂﬁﬂﬁ a@ang 51 GRRC ¢hah | 3P citbonabout

15 hours. A str@m@srmnmler @mt alokewigi Jmelac latoRRs,| a9d aryb wislécals taratkgldradicals and

nsubst i~ 99 VB PSS M It B0 e LB
or trivafntpr 5 ole A 0 - - T e L L T e T
sel o ed from seatauraahtedw&adprmno daudﬂnanQEQﬁoMﬁtctthn&akdmmxmaSand

tenperature of T3BPERF €t the top of the IR Rhl

radi cal s conpai ni ng col mMpII&x St eady St a8 ar,mo;adlmsr alo
than 32 carbon afonw, sa:ad: Inmx satidegrib edlﬂOE:yunﬁlEd aafkylt taﬁzc%nencﬁalkzsx) ataentmn-

ber "t o ong U TEAD T T R

per cent of SHDNI30CT, tlaﬂ&ts@ead of Rt CLaltitibr Whith 2n  PHHY VikrmiaPiel dEcBrhBosiB Riidl ster@r 115 0
5 rings; each 44eragentshidencee time eafit abbw| 20k heurgi |as'elsl§$@a@ @1 U8 rapdeeof fROm j135°4

substituted or Jndifel dleas dispignace sepvere C‘}%’i %eg Z‘x%g;vfp?*n?ngper

fed to g vedra‘sre]frematbfeaotstp reiyee gthtotahm:dldmf aneepced Gheen rglighatic gﬁ‘cyc%gxphm

cent di OF triVekgRipel g{;,@,fmgpein é‘fé (ﬁiﬁ o Hdsfog;il@ OBt QoWer e

present in 60hel pwledut tenf tobhen¥Odiivad)mirk, N3 ﬁ‘aolUnSﬁihﬂf adndd alcsbr asa@mtsomﬂl bleirggn1 20
fromthe pot t depyFapemanocashasiateyand |l dnabyf "per lgenan chrgagterized a aarqn?hla@|@ ralg pyre of
cycl oal i phat i c $%™ABI%® PEF ResFR, i the product compounds which is (a) 8 fplyegf dor said
contai ning not nore than 32 carbon atons, al koxyal kyl radicals having not
nore 50 EXAMPLE XX than 32 carbon atons,
and aryl radicals 110 In the same unit as described in Exanple aralkyl

radi cal s, and aI K Lal n- XIX, the detergent alkylate was
replaced with am“H I“ﬂ ﬂuﬂm d x is 1, 2 or 3, each n - hexadecane.
O her condltlons wer e csiml| ar being the sane or different, respec-

except .-for a top colum terrperatu_r_e of tively, where x is 2 or 3, said
nmet hod .com 55 180[err] C. Under -steady state conditions with an prising
thermal |y decorrp05| ng sal d ‘ester at 115 ‘average re5| dence t| e of about 20

o M Y A - Y o
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9 ester, (b) liquid and stable at said decorrp05| phatic radicals
cont ai_nin to 18 ~and._(c) non-reactive wth

atons and alkoxyalkyl radi cal s contai ni ng up sai d |socyanate produced in

said thermal de- to 18 carbon atons. 55 conposition

reaction, and selected from ali- 7. A method according to any one of 5

phatic hydrocarbons having from 4 to 32 Cains 1 to 6 in which the

i socyanate is a car bon atons, hal o- and nitro substi- tol uene

di i socyanat €2 , gl , A—rreth

according-to Gsat, lﬁlr)?lqwﬁembsta §aldé it i pm:uedm Qtelamz)omto aar sitbami ¢ i n

sai d tol uene ﬂ skt jﬁgﬁo& 8 ﬁg‘: lg’zh f;ml“; a(ﬁ'@’afaﬂ'ﬁﬂ CORGIFIE P rqm 1

to 3 rings, bosx Ir&eor A R Rlectdd) from DENZ ENESA dagaJc&@ng ot £y Lone C@tr bON

at ons 9. 5A phmt hwmmrmmg ftom an;o 8%e Qbims h td Iﬂanairﬂrcylmgiswmtehalao- and

mono- ni tro Be id%smm‘{aﬁo- subst

dor va i ves of i aﬂm ;&?”'"“ Y‘Eﬁ,phe,n Ak A

oxygenat ed COnhydrocar‘ﬂrﬁs ma&@lﬁgs Y] O Qsoé}’ﬂr)éteof da

cont ai ni ng Pr obmznds Gra@fg treml:iom Teit @rbsn atmg 0 8. whemethad s:awrdinsabvamtoneSof

tetrahydro- 15 N ky ey za:z %TF’ s, %égl‘so &% 8 aeherein stid sadventig eral ene.
. erivatives of said aror

of organic CaEaElﬁffsyidd alk nat Enur IK etfidd 'Hld BGEPoF Clafnst %s2NY

one of anal ogupdndsfcomaii ﬁwgemaz amboﬁ@ﬁsp@und& 8 wherelh a3aidS solverit Ois Getriliir@i N

sai d sol verlf i apdnselectal ff tﬂa'é‘c@ﬂdﬂﬁ tn@h@hlanem 1 V\/nere- hexadecane.

70 in the decoffpEFtof: ox % n f e AT B o o

any one of 20 rzag,ge tQ%f 1(;,91 E]C Tains 1

to 8 wherein siaide sia&ompmtnom Stenfperatuﬂ: isAin tyet hold. ac aerhod ragcotdmg(}oaan‘ﬁ onk Gfr

oct adecane.20Q &PS?\ of ccor | ect ed 1@ hﬁhd‘- wherein 3ad sgveneishod
according to ap th oin gi dcogﬁn%% GoyQbde™ of
Claims 1 to 8 Qﬁ&ltﬂva&ad <58 ,M@mtorgaglc 1ms1 il 4aid Bl-2- 75

contai ni ng up phatid gadéials lromainieg Io Ith%ﬁytarqpht h@trlmxnl phmilate atoms haI 0 or
mono- ni t r o SubPPY deledr meRRIto su eeonsf ofdi -

and trivalent GrdalCeat psf%‘i‘i&?"ﬁéﬁﬁ S %ﬂ%ﬁl ‘g’eﬁn  SAGHs

sol vent i s a ndiX-and eivkladtNiyalgliphacd eadikds & b@nbcmt amss uﬂﬂﬁoalkyl

benzenes hayi ngmfnsogqng 5t 9 IEaépr;asgﬂgt It;pmwal ¢ttmdl Aqubrding (l:tor é)bluu:alMs con-
V. 1

carbon ato %Wﬁbo nd s bsmu?? Fﬂ‘d‘fg‘o ’%6‘?’%035%’%5 ?’ﬂ?f;égﬁ

atoms; nono- cycl ﬁ'@iﬁ el Qs O e ofU

cydoal i phat i | c tue:ads a:adnsyl raldaaxlhmjng I/\h:eararhbnsato m xt ure of al kyl benzenessshas
from 5 to 'ngﬁv%'g% gcl%?g?%;? tfeﬂc“@bl flr6 ei’@%?"ih%@@%ﬂ“&b@ﬁs in

t he al kyl cI I E i gﬁ{g?&y

average of abowiing lipGari OdﬂrbeUQiaﬁxsyaS an a kwlthraaouv&agz 4%5:%@ a3 lcaltien ‘ﬁfﬁgr bon

at ons. 5. A method accordmg to Cla1m 1 8)5 atld mathoﬂ 'aqtqrdmg_do Cimor f& 90
chloro radi, aI Cla““di hes m “ns f s Séfs’m estersgof A

et hod accdba it aryw 5% ’?‘l fiz e HEs from
Caim?2 V\herelsmnﬁédlﬁmamm inga xandiks to 15 car] on atons in the

al kyl group half¢ nl!tcv gglpearr 18." Any method which His aubsant@!isage %51

about 13 catbo als ghe ﬂqg % d(‘};l °‘1 rPFf"‘I an embp
method accard g‘é‘mﬁ,’g R0 322‘3558 mﬁ’ e;%; m %\/\Mﬁﬁﬁé % ‘“% #;"qﬁee,qetﬁadom
nono-, the pr odud‘m methocl accsrd am adng Soné rof)mcleratedarixs amyf oné(bf Clains lamdst rival ent

unsubst i t ut ed a&stfalFﬁtfé B sub llgerel nbef or e
having fromg, 1or %FSalflphﬁgl onEa%xlml SUb' M S‘&&%i articul ar
reference to tisecstonl atbmmgl thor@ T . al Kyl gr ouasn, GAYExarfm es.
fromlto 4 nlﬂttlmedgmmgpsdlopr h'ezhlmtgxrg;mpah- and  18Agefmfornta¢ Woplicanisi ch i s
substanti al | y a 95rilﬁJdaJrK¥J M 63(9& ﬁﬁ:&ry\/ﬁ?&ﬁé &) meE&lﬁerﬂeg,cha o; hanw'Bon‘ met hod
descri bed herein as"“b!hhcémbﬁdi&mh@ff& > Squehpmpon Bniidivgs ] Lohdgn, 4 andomeat oms and
the aryl of the method claimed inf o SFH™1" ®8fains from1 to 3 rings.

19. An isocyanate obtained by the nethod 6. The nethod according to any one
of clainmed in any one of Clains 1 to 18. Clains 1 to 5 wherein R is

selected fromnono-, di- and trivalent unsubstituted MATHYS &
SQU RE, 50 organic ali phat I C radi cal s cont ai ni ng up to 10
Fleet Street, 18 carbon ato nono-nitro su London,
ECAY |AY. stituted nono-, I! ﬂl ﬂmanl c aI i - Agent s for
the Applicants. Printed for onery O fice, by the Courier

Press, Leam ngton Spa, 1976. PubI I shed by The Patent O fice, 25 Sout hanpton
Bui | di ngs, London, WC2A 1AY, from which copies nmay be obtai ned.
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