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55 this invention. The pol yesteramnide of this invention can al so be used
for producing shaped articles for 55 electrical insulation. That is, it
can be used in the formof a solution, which is used for inpregnating
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conposi tion is produced from-the .pol yest eranide of this inve 2288 Bj
preferable to add 1 - 6% by weight of, as the solid, a phenolic resin such
as \Ff(enol Exomplnlldehyde '60. cresol - f or dehyde,. . xyl-enol - f or mal dehyde, or..
the Iike resin or -nelam ne resin-to the - corrposrtlon interms - 60 of. the .-
resin cont eflt %VB"hags‘th"’f"}?ﬂ?‘B‘?)B"‘l’i@ﬁ'ﬁ’e%&%@ﬂehar dcteristics in dielectric:
br eakdo vol. tag anel | ed wi.re nore renarkabl'y.: Wen 5- 100% bywei ght
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G ans yellow preclpltatmj' pggreclpltate was filtered off and mixed Wifh 2% duyécsin Nadi withalfficient stirring,
128 3 - foliowed by sufﬁ th V\ﬁ\ter and drying to give 300 g of dimethyl dlamldecarboxgae he
1.00 1520 product showed absorptlon fthe amlde bond at 3,310 cm™1, 1,650 cm™1 and 1,530 cm™! did not show 20

absorption of the i lsocyanate roup in infrared spectra. T|
15 Dimethyl terepht hal at group spectra. gq\_.’pl[o%lcthadameltmgpo:nto§28g62.‘a§,(‘eso|

40.0 20 Symhe;@sfrpapawtm.tétanate 0.8 -

20 (catalyst) 25 26 The above-nenti oned |ngred| ents were placed in a

f our-neéked f| asdgredtpnispped with a ther nometGams a Stirremoleand a fracti onakg
di stillation tulfthylepmglydohe terrper ature was 5a sed to [eo#§3in a nitrogen
stream and the %r a rate of [err The reaction was conducted at
[err] until. g@gh 0 e%l measured on a F4t plate at 4%] becane 120
secondssor Iess e uently a. reS| n .concentration was adj ust ed to 30%
with a cresol /xyhmaoﬁewmegmeth@agn 0'= 7/3) sfilpution. To {Hbe resul ting resi
solution, tetrabutyl titanate in an armunt 30 30 of 5% based on:the resin
content and zi n@lmﬁiipthtemmaletel n an anount 286.70. 2% basedmzo the resin
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cont entzgner e adol)edtt 0 gi \éed a Il;/ar ni sh. Conparative Exanple I ngredi ents”
Grans b gl 3 ‘:O:";' °"‘;')"“te 372435 '35 Et hyPéw’*Fe gl ycol .35
100. 5 9B Beppgegdure! hydroxyet hyl ) | 381.6

1.46 i socyanur atrgrabutyl titanate (catalyst) 1.2 .

40 40 Di net hyl terephthal ate 517.9 2.67 _
Tetrabutdyl titafese (cat al yst) 1189.0 _ S 40
45 45 _ -

45 Cresol The above-mentioned ingredients were placedin a four-neg(eg flask eqmpped with athermometer,

. . stirrer and a fractional distillation tube, and reacted at 180°C - 200°C ii a nitrogen stream until almost no
v 45 methanol due to the reaction was distilled off. Subsequently the temperature was raised to 220°C and the 45
reaction was continued at that température until a gelation time measured on a hot plate at 250°C became
120 seconds or less. To the hot resin, cresol was added so as to make a resin concentration 30%. Further, the
s resin solution was maintained at 110°C and tetrabutyl titanate was added gradually thereto in an amount of
5% based on the resin content and stirring was continued for 30 minutes to give a varnish.-

Example 2 0
(1) Synthesis of aromatic dialkyl diamidedicarboxylate |
56 - Ingredients =~ - ' R Grams o Moles | ' 55
Monomethvlferephthalate 106.6 S 0592 -
€0 4,4'-Piphenvlmethane diisocvanate' " .74.0 . - .0..29625.'--' N 60
N-Methylpyrrolidone : o 360.0 " ' .

The above-mentioned mgrednents were placed in a four-necked flask equipped wnth a thermometer anda
65 stirrer, and reacted ina nitrogén stream at 100°C for 3 hours: Subsequently thé temperature was raised to - 65



e

- The above-nentioned ingredients were placed in a four-necked flask equi pped
ith a stirrer, a 50 50 thernoneter, and a fractional distillation tube,
d reacted in a nitrogen streamat [err] until al nost.ne nethanol due to
egl eact_ég 10145388 distilled off. ~Subsequently, the tenperature was raisgd to
er
time measured on a hot plate at 250C becane 120 seconds orol ess. To the hot
r esi N15000 ang e rmﬁorﬂ@bd&dmtuﬁ@ed&ﬁthht@emmraumem darbon dioxidd was iger@rataOAfter Fur t her ,
t he r eepling toadont tewpereturs, afaioldtamionst ¢f methfrel wds added td the readion solutipn togivatightwas
addedm'P‘dG[Fa'PF ¢-Ahe @F“GP'?W “&ﬁf"ﬁ‘ﬁﬁ?ﬁta“%m'xed ‘5'5‘ 23pqgepu ﬂ%@b‘”‘&f“ﬁ'ﬁ'@"‘%@l‘m

R E’fg”""i?ﬁiam 2 L

d| am dedi car boxyl a I'ngredi ents .

Mol es (2) Syntheslsofpolyesteram|de5 Mononet hyl terepht hal at e : _ 301.4 +
1.670 Tol yl ene diisocyanate e 145. 7. . 0.835 10

10 M Met hyl ppgredigritelone : Grarg90. 0 The d¥Ife- ment i oned 10

-

ingredients were placed in a four—necke fl ask equ d wth a thernoneter
and a 15 stlﬁp‘@‘?"ﬁﬁhcqeact ed at [err] fo(r1 hours in g%trogen stream -
Subsequent | yghghgmper at urewas raisedto 35115 [err] agghat he reaction was
congg nued atthetenperature until no carbon di.oxi dewas generated. After15
cooling to I‘.ﬁié’th'&ﬁéfpﬂﬁlﬂildm’e .a 5-fol.d asmunt of net haeml was added to the
" reaction solution to i ght.yellow precipitate. The precipitate was
-~ filtered of fDiggHYheiami d!faf"ibﬂx‘f%% aqueous ®&®H wi t h- suf##%i ent stirring,
fO:Té‘?WEd by sweipedip bApProfReyrfitHg wi t h-wat er and drying to give 300 g-of

hyl di ani decar boxyl ate. The 20 product showed absorption of the am de
bond at 3, 31fgt,gmt,l|t.ggnﬁégatg|e§ty] and 1, 530gkerr] did not show 20 absorption
of the isocyanate group in infrared spectra The product had a nelting
poi nt of [eré@rpsol(2) Synthesis of poI yestepani de 25 | ngr edi ent s
G aR% Mol es . 25 Ethyl ene glycol 25

?5 449 .The above- mEtnt oner%ﬁgred[ ients we(re DIQ%Q ma ur-ne ex)ﬂask equipped with athermomezer a
sl’ir% ﬂ) Hlation tube, and reacted manltrog m at 180° - 200°C until almqst
fled off. Subsequentlyth gerature was raised to 230° tlQ' met hyl
t er G@ Fdabrivh Naﬁcontlnued at that temperatu?é’lﬁtll a gelation time measuredlonZ2/3t pide at 250°C becamé)i Medphy |
di am dceaaddyiegs. 30 the hot resin, N-n@#iYipgrrolidone was added so #3.1@88ke a resin concentration- 35
obt ai ﬁ%FPrﬁher.Hermmbdm‘eaS(nla)ntWreaﬁe hdtetrqbawmt@agz’mfm?yu tpf5% basedon 1 2
the resin dzmcnaphthenatelnan amountof .2% as.the metal ¢ sed on the resin content
}p@’e%?ﬁg cgqﬁ?ﬁ? PERBYVFHEPEPERE Y TR 'HIRRAN a four - necked flask g
eqw PERfho¥d h a thernoneter, a stirrer and a fractional’ distillation tube,
and react ed at- [err] in a nltrogen streamuntil alnost no 45 net hanol due
to the reactingmdiwats di stilled off. Subsweuent!y the Memperature was raised
to [err] and the 45 reaction was continued at that tenperature until a
gel & on ti méAemBeNeEY on a hot plate at 250C becane 120 seconds or | €¥s.
To the hot reswdnomete 5 salaadded SO %o make a rgghn concentration 30%
Further, the resin so ron was nmi-ntained at [err] and tetrabutyl titanate
- Was added gr adugat. b.yhgnbme%ﬁbd..go an anount of 5% based on.the resin content

Y% ?%re

andastirri. ng Wasanemntl nued for 30 ninutessto give a 30N sh: 50 - 45 X
50 Exanpl e (1“? nt hesi s of aronstic.dialkyl dianidedicarboxyl ate 55 7
| ngr edi ent s Met V'PV"°"d°"e - CRebs - . Mles: _
55 _ N (B)component T o o ' . S “
50 _ . ; : 50
Ethylene glycol 107.1° _ 1.727 ' :
Tris{2-hydroxyethyl)iso- , | :
55 cyanurate o 350.0 1341 . . 55
Dimethy! terphthalate - 459.2 . 2.367.
: : - Tetrabutyl titanate K S P . : '
6 (catalyst) * ' ' ' _ 60

Cresol o . 700

65 The above-mentioned (A) component was placed in a fo;Qf-neqked-flaek"eq'.u_i:pqe':d'-vpiith athermometer,a 65



Mononet hyl terephthal ate | 1106. 6 . 0.592.

4, 4' - Di phenyl net hane diisocyanate 74.0 o .0.296 60
60 N- Met hyl pyrrol i done - 360. 0 The above-nenti oned

i ngredi gnts were placed in a four-necked flask equipped wth: 5her nonet er
and a 6 ted in a nitrogen stream at 100Cf

S2RRT e P

Subsggquent |y the tenperature was raised to 65 = 8- GB 2 012 288 B .

8 [err] amtiréraed g fggtdnalistilabn 008 ahdidaieddn a hifdghen HAAMAL MOENG 3B, Isub\RqdediiPon

di oxi de wé!set tere ws raiaéd te 15000aidithegedctionivese boritieugaar thit tihderaturdumkitlo@ardbi U Nt

of nethan ,° d%féltef' dheH{B) compenentyyes shslraed intathe tiaskjandeeacted)ktt1807 e200Twintil

preci pi t ﬁgﬁgﬂt ¥ }D'ﬁ:g %f“‘l’qs F@leélfféwseamﬂmhxwmame VPR zispd GTA20°C
bedd

NaO_l \M t %:hitt%é IXed solyen ot nﬁ OWIqthat %r ®
and dryi HGatfoQS/g)'v%\@a tcgn@( a trarf? A # ?{ was afn: ¥y ‘E@I
showed absod tetrabotyl aénatdveas added SraB@iN fltharetodn ﬁ’to? fd

[err] andSt!frlcbma;tcorshoedfo&oabmmarsmgumv@fmshhe |socyanate group |n |n rared

spectra.l he product had a nelting point of 289-292. (2) Synthesis of 10 -
pol yest er < "+ Ingredients .. Grans
Mol es . - 10 Et hyl ene gl ycol : 47.1
0.760 Qycerin -'"gred'e"ts g oY 3g8rpms M°'ea 414 15
15 Di methyl ter ephididlgRts - 134.1 5,8 91 Di met hyl g
di am dedi car boxyl at e 154.5 _ 0. 296 obt aj ne In the
procedure (1) 2QTris(2-hydroxyethyl)isocyanurate 3500 - -1.341
20 Tetrabutyl t|6anate cat al st) . 0.4 Cresol

imethyl ter phthalate : 288.5 - 1487

120.0 25 '

25 The a%ove mentioned ingredients were placed in a four-necked fl ask .20
equi pped with a bikethpmMi®dicaBoglats rer and a fractional distillation tube,
and reacted in aobmdifed (EXxBmplE ,DAdtedube (1)80- [err]asgnt il al nostygg met hanol due
to the reaction was distilled off. Subsequently the tenperature was raised
to [errf®and theTesabutvdbtitendtelpatalest conti nued at that tenperature until a . 25
gelation tine neas ured on a hot plate at [err] becanme . 30:120 seconds or
| ess. To the hot resin, N-nethylpyrrolidone wal$89dded so as to nmake a resin
concent r at rfmb:é@é}merﬁgmtdlmredI@bﬁ!vereersactedsehmme SIme\apisaraVies andl thie Bk pAdcedRs & and

t et riabuseyHeseribed indemple) . #e praserw (239 9i%ea Hreducidaying 2 detationtinepf 6bretands ordesdl i Ngg
napht henaf"easyrqd ema hoyplate et 250°CJodhatyesih @ minet! adlveptai tresnl/NISSEI HISOL-100wdistiiation
cont ent V\'E?'gu é(iﬂo"ﬁq ;' ath rargt]qtlﬁrtlon Wags(Wﬂmtlr%'GEWZWPa%dmmﬂhfQ@sm0 g| ve a

var ni sh. cen" A urther, € resin so| as maintained at 110°C and tetrabutyl titanate was adde
ua yt ereto jn an amount of 5% based on the resin content follow: ition of a phenolic bloc
35 Exanpy @mpokdd®f BReRtiiSocyanate timer known under the Tradenameﬁ %@gur CT-Stable, manufact 'li\e/gl e§5
40 by JajahPoKiar8inereantustries, Ltd.) in an amount of 10% based on the resin content. Stirring was
40 NMononethtjrued briq:lhtuhesltableeavarmsh 09. 3 ~0..607
4, 4" - Di phenyl met hane diiso- 45 cyanat e
75.9  Bxample5 (. 304 - 45 N-Met hyl pyrrolidone .
123.5 (ﬁ% conponent . 50 Et hyl ene gl ycol 107.1 - . 40
1.727 Tris(2- hy NeERiPB®hy | )i so- 55 Geyngnur ate  Moles
350.0 (A) conjrpct%ér;lt : . 95
. %6 Monomethyl terephthalate . : 3620 - 201 45
4,4’-Diphenylmethane duso-
R cyariate . -
. 125.7 .
‘50 o _ L , 0-503 50
Tolylene diisocyanate 87.5 0503
N-Methylpyrrolidone " 575.2 | ' |
85 . (B) component A ' L .55
Ethylene glycol : . 52.0 - - 0839 . -
_ . Tris(2-hydroxyethyl) iso- L
60 cyanurate : 350.0 1341 .60
Dimethyl terephthalate = .. 162.8 o : : 0.83§

Tetrabutyl titanate ' 1.1
©o{eatalyst) - v . sinl gt S s s i et

¢



- Dimethyl terphthal ate -~ 459.2 2.367 Tetrabutyl
it anat e 1.1 60 ' (cat al yst) '
QR Cresol ' 70.0 65 The above-nentioned (A)

: \18ngnt 19£&c§d in a four-necked fl ask equi pped with a ther nonet er,,o a
GB2012288 B 9 stirrer and a fractional distillation tube, and

r eact edyfiepavelthdntiodahgRddleRB WerlredeRE liding tRE same BEBAF atusIHPHE SHARI Brdcdadrd1R

t enperdebdilbéd iMBLaniphd 336 givé Hprb@lct lavind 8 gédlstion tia6fien SetoNds 9r 163 Aiebsiingibna hot hat

t enperpiteat@50G o thehot resin; Nowetitlilyxbitionewias agdades mbled resifilventetBlion3onqobumbert was
char ethe'leﬁ[' §P|'!tl?EWP$ aslktaamjatﬁHﬁ%wdetatwtmﬂnate pres emquallvamqqqsgm anU"‘?ﬂé‘Gh
due t° 5 %fEfr$ %ﬁfmt@f ?i20% basgd on th%fﬁﬂ@@%gﬁf@m" %{;"c't thenatpiRan AN wa
rai sea\‘j:mi"?? Bt‘i‘e%’ 8"& edBYrrea FoNEY- Ut wgt iy P‘é{?ﬁre unti |l
a gelation time measured on a hot plate at [err] . 5 becane 120 seconds or -
| ess. gambl@e hot resin; a mxed sol vent of cresol /-NI SSEKI HI.SOL- 100 (wei ght
ratim=8/ 2§) was added to make a resin concentration 30% Further, the régin
sol uti on was Imgmediensi ned at 1 10C and tetralfirargs titanateMoles added
_ gradual |y thereto in an anpunt of 5% based on the resin content and
stirring was @GRMPARREH for 30 minutes to give a varni sh. 10

!

10 npl e 4 I n 15
ORsL %ﬁ%“ﬁ%%m@hth ol 5463 e g

1.158 _ Tolylene dii$ocyahnbts ( 2- hydr oxyet hyl2s4.6 socyanur at £s17 - 350.0
1.341 D nethyl terephthal ate 288.5 1. 487 20
20 Di net hyl di aNiMptyiryeelisions| at e obt ai ned i810%&xanpl e 2, procedure (1) 2%
349.% 5 0.670 25 ‘Tetrabutyl titanate (cat al yst)

1.1 (B) component : 25 Cresol

198. 0 The abovegfRgidgpiead | ngredi ents were gggacted. usi ngoézlae sanme appar at us
and the sane procedure as 30 described in.Exanple 1, the procedure (2) to
gi ve2ea product Masu-hgirayegeyiati on time of 6®@26econds or |82 30 neasur@¥ on
a hot plate at [seqval]uratqo the hot resin, a m xed solvent of cresol /N SSEKI

H SOL- 100 a distil hatl on residue from xyI ene, and ot her aromatic

hydr ocarbons * (WeTGRYYHE8=8/ 2) was added t o' %ﬁke a resin concentration
30% sgurther, the resin solution was maintained at- 1 10C and tetrabutylo
t'i t anat endiBSverRshRiondimiRntsWwotd t6dcRl Qsihd thédama aPpsndtusdhd dedmshstedute dshe T esin
. cont endeséribkd i0\ERdindty3 tagite & producoiiaviag p beatioh tide bi 10TdecBis aroespoemtredbn a hot -

t ol yl eplatelati26056 Tathethet resimreresdt wesmddest 1d maketavestiy catieentsation B fiwrthar. the]esst abl e,

manuf ‘{HP%‘GaW'Tﬁ U h‘oﬁﬂ;g@i"é'?‘ﬁ\éﬂfé“qt%‘ﬁ‘l‘ﬁ ﬁ’%‘:@tﬁaduﬂlﬂ‘ °'Fﬁ“ Ft 1035 10%
baseas resin en n ﬁg\gﬁfe inan amoﬁlﬂlr{o(?owastgem tPaI %lgtgntTn ed the resi E %';n % g' Ve a
ern%@g‘@ 30 minutes to give a varnish. . : .
40 I ngredl ents _ G ans Mol es (A)
~ conponeainpk3 I\/bnorret hyl terephthalate _ 1 362.0
2. 0140 45 4,4'-Di phenyl met hane diiso- cyanate 125.7 40
0. 503 50 Ingredients . Grams . Moles - :
50 Tol yl ene (c)chs%cxrgeggt e 87.5 ~0.503-
N- Met hyl pyrrofi qORe _ 575. 2 | |
45 ' Monomethyl terephthalate I 5165 - - 2.869 45
| 44~Dlphenvlmethane | . ’ S |
'.dusocyanate ' . - 1794 ' 0.718 -
50 ‘m-Xylylene dll_socva.nate _ 1079 . 0.5?4 o .80
1,6-Hexamethylene _ ' o
diisocyanate : 24.1 : - 0143
56 N-Methylpyrrolidone o '8_30.0- IR . - 55

" {B) component

. Ethylene glycol - ‘367 ~ 0592

&0 : S | - 60
Tris (2-hydroxyethyl) . . : : .
_ isocyanurate ' . 3080 .- -1.184

65 The above-mentioned ingredients were reacted using the same apparatds and the safne, procedure as _ 65



55 (B) conponent o _ o
55 Et hyl ene gl ycol ) 52: 0 0. 839

Tris(2-hydroxyethyl) ise- 60 cyanurate ,
350.0 " s 1.341 : ~ 60 Dinethyl terephthghabfs2ss 8 11
162. 8 - 0,839 T titan _ — 1.1 _
(cat al yst) - 10 GB2012288B

10 The abaueéarive®in ExDNREE tb gIge £ptbeutt Kaving b GeldtRaBine of 1205t dhgs biidds Massred PPARAL US
and t he spiaeay2605C.Fduhes tisediemrioress maintdinesinap! 10°C3nd etraputyttitanafevad sdted.havi ng a
gel ati on graguellyshergig insn@mauis obi% hadedontheesiy cogtetiiollawprdbity agditionof Besmfodun ] . To

t he hot .5r%75$tﬂ'§e Nl-a%é_'!’ Fggl‘y"r*?éfﬁddb rmworaeraém'%nmgﬂ@naae in @8 FrRoURbRT 0 2%af te | ong
30% Fur't MEP ORAN Ppsad PG el £9 B REK M ANPS P TR Lt P dYRe PP abut yI-
titanate mag R@ded gradually ther eto in an amount 5 of Desnodur CT-Stable
it an anount of 20% based on the resin content .and zinc naphthenate.in an
anount . 5 of O.iaffedents he netal content based @&md he resin masd ent .

Stjrrin® was continued for 30 minutes to give a varnish. Exanple 6 10 10
10 | ngredients (Alcomponent - @ans Mol es (A)
Conmponent 15 o Mon | terephthal - 546.3

3. 035 | M?i%“?f‘a’l'&??"g‘@a | i socyanate - #BE o MB8oe4 0 ¢

1. 517 NsVet hyl pyrr ghigligHaRyimethane : 810.0 20 15
20 (B) conponent Etikkgtvarsge gl ycol 89.8 38. %.359

0.627 25 Tris (2-hydroxyethyl) 326. 9

1. 252 ' N-Methvipytelidargir at e Tet r abut yI8589.t anat e

30 The Above- medPi*8MBYMgr edi ent's were reacted using the same appar atus
and the sane procegdhéndiy @Rpfhiited i N Exanpl eggsto give a ppgduct having a
gelation time of 120 seconds or |ess neasured on a hot.plate at [err]. To

t he hot -resin, crebephownsdisddeshtd 0 make a resi B.E£oncentratioms730% Further
the res#h sol ution_was’ faintained at 110C and tetrabutyl titanate was add&
gradual |y thereto Toviensdisesxaieteof 8% 35 based &P0the resin ®8ht ent :
fol | onedby 'addi_t(é)c():g F(;‘1)‘ne'rlaesm)dur CT-Stable in an anount of 20% based on the
35 resin content “and Zne napht henate in an anount of 0.2%as the netal
contentadased on tlgcldshokinedimb®iHor Stirring wag continued giggg 30 mi nut es30
to give a varnish. Exanple 7 40 - ' '

40 I ngredients Tris(2-hydroxyethyl) . CPAOTS 1184 Mol es (A
conmponent 45 - Isocyanuratqhnor net hyl * t er epht hal at e e 516.5"
2.869 4,4' - Di phenyl net hape diisocyanate . 179.4 35
0.718 50 | Jrereptr'ﬁnﬁgﬁaﬂ%ene di i socyanate >>® %¥37.9
0.574 Diblitzg;n%xige Hexanet hyl ene. di i sogyanate: . _

24.1 0

40 The above-mentioned (A) component was placed in a four-necked flask equipped with a thermometer, a’ 40
stirrer and a fractional distillation tube and reacted in a nitrogen stream at 100°C for 3 hours. Subsequently
the temperature was raised to 150°C and the reaction was continued at that temperature until no carbon
dioxide was generated. Then the temperature was lowered to 50°C and the (B) component was placed in the
flask and reacted at 100°C for 3 hours. Subsequently the temperature was raised to 150°C and the reaction -
. " 45 was proceeded at that temperature until no carbon dioxide was generated. Inthe next place, the (C) ,_45
) component was placed in the flask and reacted at 180°C - 200°C until almost no methanol and water due to
the reaction were distilled off. The reaction temperature was raised.to 220°C and the reaction was conducted
at thattemperature until a gelation time measured on a hot plate at 250°C became 120 seconds or less. To the
hot resin, cresol was added so as to make a resin concentration 30%. Further, the resin solution was
50 maintained at 110°C and tetrabutyl titanate was added gradually thereto in an amount of 5% based on the 50
resin content followed by addition of Desmodur CT-Stable in an amount of 10% based on the resin content
and zinc naphthenate in an amount of 0.2% as the metal content based on the resin content. Stirring was
continued for 30 minutes to give a varnish.. .
The varnishes thus produced were coated on copper wire and baked according to a conventional method
55 to give enamelled wire. Properties of enamelled wire were measured. The results are as shown in Table 1:

In Comparative Example 1 and Example 2, glycerin is used as the polyhydric alcohol component in each
case, but Comparative Example 1, which has no amide bond in the main chain, shows negative result
(failure) even at 4X as to the thermal shock resistance at 200°C - 1 hour, whereas Example 2, which has amide
bonds in the main chain, shows affirmative result (pass) even at 1X as to the thermal shock resistance at

60 200°C - 1 hour, which is improved four times or more as great as Comparative Example 1. As to retention
percent of dielectric breakdown voltage after deteriorating at 220°C for 168 hours, Comparative Example 1
- only shows 66.4%, whereas Example 2 shows as high as 93.5%. '

On the other hand, tris(2-hydroxyethyl) isocyanurate is used as the polyhydric alcohol component in

Comparative Example 2 and Example 1, but Comparative Example 2 shows negative result even at 4X as to

65 the thermal shock resistance at 200°C - 1 hour and retention percent of only 15.6% in dielectric breakdown 65

[+2]



~25 : N- Met hyl pyrr ol i-done "~ 830.055 (B) conponent -
t hyl ene. gl ycol 36.7 ’ 0.592 60 -
3 0 Tris (2-hydroxyethyl) |socyanurate . 309.0
. 184 65 gBRrab@ve- mentioned ingredients were react ed usi ng I he sane 12 |
-“app .
GB 2012 288 B described in -Exanpl e 3 to gl ve a product having ‘a gel ation
time ofoltdgeGfioelewriatatinglat 24e°CSorTeSimursewhepsas Bxahple 1phithchagidmiiebantis in émidrer , t h
T esi n obaihishowspavkat 2Xres tothatheerdal shock resistinca at@00°@ 1t ¥ et witich i R timesexdr evovees added.
gr ad uaﬂ'?a}'/ ag Gogparative Example &ﬁbﬂl’ﬁte“@ﬁ" Pee aEas dtioh As 8378 in ielpirichseakdawn VP'@HGP owed: by

con Sy bl e SR D A

based Q&stidds Thie Sdnbe SRUWrEIF exa HeWy'cm'ges%ﬁm@@Wtthﬁg a |P|Etn§ Rsredifs 0i ve a
var ni sdf Exanﬁldﬁ)@&@brﬁpa?ativ@&aﬁdﬂe@ﬂﬂ@ther,welght retained on heating at 520°C with a rate of 3" aNB *
Mol es téfperature increase of 2.5°C/min was about 15% in Comparative Example 1, while about 35% in Examplez
10 ("B) conponent Mononet hyl isophthal ate - 129 2 o
0.718 15 4, 4' - Di pheny| métthahe *
15 dii nat e 359
N- Met hE}f '%E/{(rgr ol i done F'er"a';"',';‘;’, Ef: 'ﬁ'?gzo o :::ms"g%rrponent

-+ 20 Msnormet hyl terepht‘hal at (|°ad2|@58 3 . (200°C-1 hous} - 435 15
| sophorone diisocyanate : 63.5 . .0.287 25 '
25 Tol Ganpamtidh | socyantB @K 180°C-6hr K. O 4X NG 0.431 (O
conporfeampisy 1, 4- Cycl ohexanedi net hanol ' 84.1
0.5 ' ris(2- hydro 309.0 20

1. 13% Conﬁarat"ﬁeur ate 351%90'3- Tet e%h'{lﬁ ?(I ¢ acid ¥N@

~ 0.359 35 Dibutyl tin oxi.de

9.0 4(exarhpte 1above- nentxaoed. (A) corrpmn‘!mthrms pl aced 2xmka f our-necked fl ask

- equi ped with a thernoneter, a- 40 stirrer and.a fracti onal dIStI||a% on
t ube”®d@mpledct ed in a”?ﬁ"%rogen streat®0%t6WeKr] for 3 M&Krs. Subsequent %/

.the teé;r;Fer agure was rﬁzagd to [err] ?o@%sthhSKr eaction MR continued at that
X

t enpe TUPe until no €arbon dioxide Was generat ed. Then the tenperature was
| ower eghatapreier 1] and ek (B) conponesgecus okl aced i n sk . fl ask and reacted
at [¥rr] for 3 hours. Subsequentlyt heterrperaturevvas raised to [err] an@the -
react ibam@B5was proce®t@t at that tep®retrOKe until| n&0Karbon di oxi de was

. generated. In the next place, the (C conponent was placed in the flask and
react d®®Pleferr] unti1X &?m)st no net &AM ARd water d¥E€% o the reaction:

- ver egstLg lHﬂlel,ed of f. TRegg €action tenpaiatype was rai S‘?q’ o [err] and the
reaction was conducted at that tenperature until a gelation tinme neasured
on a mamplkate at [ernfoecane 120 smogwdsorr | ess.. haokhe hot resin,
cresol was added so as to make a resin concentration 30% Further, ‘the
resi ) N@indicdtesmeoative, 66 amprisptisfictontroating s rers dvelor BMEARINY titanate was gglded
gradlal |y thereto in an-anount of 5% based on-the 50 reﬁiﬂr}bcon{in g&)
fol | owed by addi tion of Desmodur  CT- St abl e-in an amount of 5% Based on t he
resin content and zinc napht henate in an anobunt of 0.2%as the netal
conte motg)am&érr‘ ofvii®: 1 @k ﬂlr&@é’htceﬂﬁd wnﬁld vafnish g titvasSoy@adiinig tHiéii h b die e timen ut es

- to gisve a \Legth &l furnace: 4 mi-Furnace temperature: entrance.260°C, middle 360°C, exit 420°C

" Linear speed of coated wire for baking: 9 m/min (*1): Measured after’ 168 hours at 220°C. ’ ¥
" Properties mentioned above were measured mainly according to JIS C-3003. '



to a conventional nethod 55 to give enanelled wire. Properties of enanell 1
W re were neasured. Thesresults are as shown in Table 1 55 In :
Oorrpar%lve Exanple 1 and Exanple 2, glycerin is used:as the h}/{%grg C 13
al cohol “conponent i n_each case, but Conparative Fxanple 1 a8 no
am de bond in the main chain, shows negatlve resul t (fal I ure) even at 4X as
to the thermal shock resistance at ZBROCiconthulpur , Whereas Exanple 2, which
has am de bonds in the main chain, shows affirmative result (pass) even at
1 X as to the thermal shock resi stanceaneaectrﬁtbreplelow]weltaae(kwur which is

i nproved four tinmes OAbrasisre as great as Conparative Exanple 1. As to
‘retentidh 60 percentfeﬂfta'?ff’el ectric br@#tdown vol t‘\ﬁ 858 f t er d?feé’F'?’bratl ng
at 220C for 168 hour st rative Exaffffe 1 onIy2 s 66. 49 er‘W’lereas
Exanpl e 2 shows as h.% @)983 5% On the other hand, tris(2- hy&lroxyet hyl )

‘i socyanur gh@. gxs1 used gs the pol yhydri gzl cohol cong)p*n)ent I'n (ggparative
Exanpl e1® and Exanple 1, but Conparative Exanple 2 shows negative result 10
even at 4EomsExtd 65 tiethermal shock regi stance at290C - 1 hodsand
retention_percent of onIy 15.6% i n di eI ectr| C breakdown 65. 12

GB201228 B*? 36 83.

12 vol t fter detegdorating at [err)for 168 hoiys, ‘wher egg (Exanpl e 1 15
whi ch hgéslgaran de bondsédl n the main chaﬂ% shows pagtli at 2X asa%%o t he thernal
shock resggtance at [g¥r]- 1 hour, whiglp is 2 tineggor nore a@sgreat as
Conparative Exanple 1, and retention percent of as high as 83.2%in o
di el ectri &xBreakdown %ol tage after det@Oiorating at0[err] f or84$68 hours %
Such gré‘h i mprovenents in thermal shogk resistance, and di el ectrl C

br eakdown 8l t age aft¥ deterioration d'e caused 6§I4the mtroét?ctlon of

am de bong§ gl Nto the gain chain, said gy de bonds spow ng ‘headq st esi-st ance.
This can be shown, for .exanple, by curves obtained by thernogravinetri c
anal ysi 95 @.7t he resi ng of Exanple 1 andaConparati el Exanpl e 2822Further, 25
wei ght retained on heating at [err] with a rate of tenperature increase .of
[err] wasEwBout 15% i #P Conparative Exdf@@l e 1, whil®€about 35%8% Exanple 2.
10 .

The varni shes thus produced were coated on copper wire and baked accor di n |

10 TabI Jﬁﬁ@ﬁ; Flexibility _ Heat softening 30
Ther rm-l SHGhH ure of Example 3 was repeated@)M ﬁ‘aptﬁgaddrtlon of 5% of tetrabul}A - AR bIRNed by-.
resi stanc enrihﬁg for 30 minutes, the terperature was lowered to 80°C. Subsequently DesmddhOErestabld<gns added-
([err]-1 Metginanamount of 10% bdsediarpanesit content and stirring wak ¥or@iued for 30 minutes to give a-
[err]-6 hyarggh. . - - 4X NG Exanpl e 1 20 Conpar at i ve ' . 1XG< ' 3.'5
[err] - 6ﬁ?@$mp'e1° . anpl e
1X OK he same mgredlere:Fé':F qt Eqﬁvm were reacted USIW%');S é% rLd :Znsame

procedure as describ cedure (2) to give e of 60
IXK " _seconds or less meas r§J dnlah I t 250°C To the hot res ixed solvent of cresol/NISSEKI
Exanpl e 3 HisoL-100 (weight rdt?é¥8/2) was added to make a resin chrRBAtiatién 30%. K her, the resin solutidmwid
Exanpl e 44 maintained at 110°C hd@trabutyl titanate was added gradiuay theréto firan@Hiount of 5% based of ¥eOK §§ :
30 Ex arrpl eesh content followed by hddiiis of phenolic resin obtained in eque tighEXgmpPIER in an amountof 3% X (OK
Ex arrpl e (as solid content) ba e}{ ome resin content. Stirring was ogprf r .'mmlmes Subsequently, w 35

temperature was lo 80°C and Desmodur CT-Stabl d rI;er n an amount of 15%
Exanpl e7 "f@l{; %e ferew

the resin content followe 20 minutes’ stirring to give a .
35 EXanpb Eebnnie 11 AR gtog 0C-6 hr OK. . . . 1XOK45

NG i ndi cat ersae m&aﬁgrmmslasesedmxuneaswsr%aéa&acméuﬁmtshrngapesfaﬁa awlse sdmvel op in

t he enaneprocéHire as described in Example 3 to give a product having a gelation time of 60 seconds or less measured

40, (to beouahetplatesti3soNoTathe r[qtmnemehwpmndoremadmartemwoeurewenmaﬂan 30%.

var ni sh8t Figher. rerf §u tptfﬁgutyytsanatewas aqg albtfth etoinan 50
f ur nace: 50 aﬁ‘ount %jld’gw %Itli fific na 0,2%,{ C
° the metal, con en a po antol es1s nufactuted g?f
ing'wa

45 Li near .éaq%ﬁqu dcsnt rQBa tngres. el Sk oa i@e&tolGS
hours at gii arnlsh

Example 12 _ _

55 Thesame mgredlents as used in Example 6 were reacted using the same apparatus and the same -
procedure as described in Example 3 to give a product having a gelation time of 120 seconds or léss
measured on a hot plate at 250°C. To the hot resin, cresol was added to make a resin concentration 30%.
Further the resin solutin was maintained at 110°C and tetrabutyl titanate was added gradually thereto in an
amount of 4% based on the resin content followed by addition of polyhydantoin (Resistherm PH 20,

60 manufactured by Sumitomo Bayer Urethane Co.) in an amount of 30% (as the solid content} and zinc
naphthenate in an amount of 0.2% (as the metal content) based on the resin content. Stirring was continued
for 30 minutes. Subsequently, the temperature was lowered to 90°C and Desmodur CT-Stable was added
thereto in an amount of 10% based on the resin content followed by 20 minutes’ stirring to give a varnish.

56

60



Properti-es nenti oned above were measured mainly acc’drdi ng to'JI S G 3003.

B2 012288 B 13 Table 1 (continued)- D el ectrl ¢ breakdown vol tage
Abra '~ resistance ~ Initial
. fx)é‘r 168 Iggmzw??@tentr on_ - 5 (tinmes) ' val ue u
hour s at percent (load 700 g) : - [err] _
(% EY. 30 __ 12,2 8. 1[err] M
66, 4 MR - | |
10 Corn. EX.|dgredients 29 - .. Gramég. 2 Moles 1.9 .
15.6 Ex. 1 36 13.7 11. 4
83.2 15 Ex. ZA)component '35' - ' 12.5 = 11, 7[ Brr]
93.5 33 ] 13.0 _
8.4 Moqgne;h\ﬁ_:sgrephthalate _ 35 - 516.5 2.869 13.0
11.0 ,|§ PAY) o : .
4,4 iMmethane .

20 #x. 5 . diisocya 4 | 17043. 1 o718 12.4 10
94.6 Ex.6 42 - _ -13. 4 1207 :
94.7 25 EX.7 m-Xylylene diisod@nate 1079  12.3 0574 10.1
82 2 : 25 Ex. 8 ' 30 - - 12.3

16‘7'8*‘*1!7‘33*0'3E€(arrpl e 9
30 1Ishe pr oceduf"é”@?a"ﬁ?(arrpl e 3 was repeated %hd after th&"8ddition of 5% of
tetrabutyl trtﬂ,mﬁylgy%}og\q@d by stirring fg@pe30 minutes, the tenperature
was |owered to [err]. Subsequently Desnodur CT St abl e was added thereto in
~an anmount of(Bjdfpaased on the resin content and stirring was contl nued for
30 #inutes to give a varnish.
35 35 Exanpl e Etvigrraiveaie |ngr edients as uséd in Exanpl 85%¥ were reacted
usi ng the sane DAL oargugthal the same procedure as described in Exanple 1,
t he procedure Zi, LE xy y product havi NGgeggdel ation ti gk of 60 seconds or
| eszs neasured on a ot pI ate at [err]. To the hot resin, a mxed sol védt of
cresol /"Nl SSEKI del'aﬁauoﬂﬂﬂtabé/tm ght ratio=8/2)18as added to make a resin
concentration 30% Further, the resin solution was 40 40 mai ntained at
[err] and tetrabutyl tltanate vvas added raduaII thereto in an anount of

caRine ‘”P t“‘%if: i) eﬂ‘:’i%%t' N 3

ot iiﬂ B é?r%E i°r2érﬁiﬁ%§’ " EZc‘i %O‘Eéﬁm?ﬁ  FaHLENt )
base thQFbsfn @Iuﬁmagnﬁﬂm&agtﬂ hﬁdtbt%u%ﬁanﬁ@ 5 £Hd &fallystger&bmé @%ount

Subs eéfsebated,on tHiResiromeshtddidwed byaaditieh/ s Desthiddar fTestdble rﬁﬂfbn{aﬁﬁmﬁi%lﬁncﬁfﬁc St abl e

was . adapbthetdtesin @t anount cfN.2%asuint meydl cdritdyt) based dn thia resin gonters iStirripgwassxttinued | ggved

by %‘bfonimrrdvetsstoswwqﬂmgj\ to give a varnish. 45 Exanple 11 The sane

ingregl ent s d.in Exanple 5 were reacted usi ng the sane apparat us and

s
the s ?{%re'btrab%grdﬁlfi as described in Exanple 3 to.give a product having a

gel ati gpmi;,ésg%fmemﬁgagg,ponds or |less nmeasured on a hot . plate at 250C. To the .

hot4¢ esi n, N-met hyl pyrroli done was added to make a resin concentrati o4930%

Furt her, thengred;ems sol uti on was nmi nt ai nedGratns 11 0C andeteSrabutyI titanate -

was added graduall'y thereto in an 50 anount of 5% based_on the- resin
content fol |'98EFSH addition of zinc napht¥@nate in an &Fbunt of 0.2% (as

50 ke netal Fo(;{g{]ﬁee‘n% (3.;3;1d pol yhydant oin ( i stherm PH 40, manufactureag by
Sumi t ono Bayer
on the resi nrriatahdathine Stirring was conti nued for 30 m nppeys to give a
‘varni sh. . Exanpl e 12 55 The sane ingredients as used in Exarrpl e 6 were
reag& ed using the sane apparatus and the sane = 50
The above-mentioned ingredients were placed in a four-necked flask equrpped with a thermometer,
stirrer and a reflux condenser, and refluxed at 98°C for 90 minutes with stirring. Subsequently, the reflux
condenser was taken off and the reaction was conducted at 50°C under reduced pressure of 30-- 56 mmHg
until a viscosity measured at 256°C by diluting a resin sample with an equal amount of cresylic acid became 5 -
.- 8poise. The resultmg resm was diluted with 900 g of cresylrc acidto givea cresol-formaldehyde resin
55 solution. o L
. The varnishes thus produced were coated on copper wire and baked according to a conventronal method
" to give enamelled wire. Properties of enamelled wire weré measured and listed in Table 2. :

55,

ane 'Co.) in an anount 20% as the solid content based®

»



procedure as described in Exanple 3 to give a product having a gel ation
ti meof 120 seconds or | ess neasured on a hot plate.at [err]. To the hot
resin, cresol- was added:to nmake a resin concentration 30% Further the
resin golutin was. maintained at 1 10C and tetrabutyl ti tanat&%@?ﬁfged
gradually thereto in an anmount of 4% based on the resin content oIl owed by
addi ti on of pol yhydantoin (Resistherm PH 20, 60 nanufactured by Sumtonp
Bayer Urethane Co.) i.n an anoygegf 30% (as the solid content) and zinc
napht henate in an. anount of 0._.2%.?a_s t he metal content) based on .thée resin
cont ent.. B@ivipleNong Was contiatipead f or Exafhpli10UL eBampldis qUBRMbY 12 t Neexample 13

tenperature was | owered to 90C and Desnodur CT-Stable was added thereto. in
an anmouht qf 10% based on the resin content followed by 20 m nutes’ 5
stirring™®8WYve a varni sHOK 14 1XOK. B X@2 288 1XGK - - “IXOK
12 Exampf¥®P1Y | ngredi ent s G ans
Mol €S 5 Weatsoftening (A) component Mononet hyl terephthalate : 516. 5
2,869 M gropdtighenyl met-hanmot®nr ~ 200°c-6hr di | HBLXARAL € 2000chr. 200°C6hr 19
179.4  (load 2Kg) 0.718 oK a0 m Xyl ylewe dil socyg@nat e oK
107.9 0.574 1, 6- Hexanet hyl ene 15 .di-i socyanate
24.1 Thermal shock o 143 15 N—IVEtrg/I pyrrol i done
830. 0 65;3@@ i%’l%ﬂt 20 2X 0K - 2X 0K 1X 0K AX 0K - 1X 0K

- u - .
20 Et hyl ene gl ycol 36.7 0.592 Tris
( 2- hydr oxpRtibylesistaric@cyanur at e, o ) . .309.0

1. 184 25(times)(load 700 g) . . 39 . 42 _
25 Tet ?oai _sopr_o-gyl-' titanate ' - 1..3 The above-nenti.oned ..
i ngred thegecw%rea'ﬁde%t-ed- usi ng the sane apparatus and the same procedur e?ds

32 . 35 32 .

30 descri EFe Exanpl e 3 to give a prqduct having a gelation tinme of 120
seconds I(')r"?"a ‘€S neasured on ég‘hot 369‘@ ate at ¥®rr]. To'¥he hot r@33¥n,
N-net hyl pygredhrdone was addedoso nmake gqgesin copgentrat i'ot;l2 0%..Fu\r_,\;[£1er',
the re# ataocuti on was mai ntained at [err] and tetrabutyl tTtanate 5 25

added gradual ly thereto in an amobunt of 3% based on the resin content
foll owedRB;y"fifﬂGF"P?’ttJn of Desm8@8ir CT-St &bl e in an9sdrount of s&do and zi gx2
napht hen&fe in an anount of 0. 2% (as the netal content) based on the resin

contengp, Stirring was continued 35 for 30 minutes to give a varnish. 30
Ref erentmaé) Exewgatiy cbndiidis BRBth&mdsurkmaemadd ereMSshfe &3hose described in the note of '
40 | ngr edi entrsble .. : Gams . . Mles
Cresylic acid 850 7.85 45

For mal geffrparatigerigpmple 3 : 605 6.71 .
45 Tri et hgnn%eagnofrt%t Himide : 10 0. 067 50

The above-Trentrone ingredients were placed in a four-necked fl ask

equi pped with a thernonet efngredienta0 Stirrer argams reflux capggnser, and
refluxed at [err] for 90 mnutes with stirring. Subsequently, the reflux
conderer was taiBiamipblipbangdinetreng eact i on was ébhduct ed at qa8vr]. under . 40
reduced pressure of 30:-- 50 mrHg until a viscosity neasured_at 25C by
diluting a resi'H™EUHABYYPE h an equal amount BF*cresylic -d48 becane 5 - 8

poi se. The résgig‘%]mte;e%ﬁ{hgat\é/as diluted with 990, g of cresyjd,g acid to give
a, cresl - f ormal de -

yde resin 55 sol ution, _ ) ) 45
Ethylene glycol ' o 34.5 " 0.556
- . Tris (2-hydroxyethyl) . 141.7 0.5643
isocyanurate : '
50 _ . 50
Tetrabutyl titanate ) B 04 .
(catalyst)
Cresol . . 755
55 _ - _ : ' ) . 55

Toluene : . S . 40.0

The above-mentioned ingredients were placed in a four-necked flask equipped with a thermometer, a -

. B0 stirrer, a fractional distillation tube, and a water content measuring device, and reacted in a nitrogen stream 60
at 170°C for 2 hours while refluxing toluene and removing the water produced by the production of imide
groups. Subsequently, while distilling off the toluene, the temperature was raised to 230°C. The reaction
proceeded at that temperature until a gelation time measured on a hot plate at 250°C (the wéight of the resin
0.2 g) became 120 seconds or less. To the resin obtained, cresol was added to make a resin concentration

65 30%. Further, the resin solution was maihtained at 110°C and tetrabutyl titanate was added thereto gradually 65



RN

, \conventional nmethod to give enanelled wire. Propert i es of enarrel | ed
2 mwere measured and listed in Table 2. 15 :

2288 B.. . .15 Tabl e 2 Exanpl e No. o Exarrpl e 9
Exafbl e 16B201EM8®i e 11 Exanple 12 Exanple 13 5 16
5 Fl'exibiTity S IXK - IXK IXOK XK
1><O'< (AL2BREMN o H%& gngmmsm &Qntrgt.g, %L-&,%t. ued fiso inutes, %&t gd L .
re]- <§le£modurc ﬁgﬂl ount o 1@%5153 e resin ¢ n’fernf dnﬁl;arm ol i
L . er mal. shock
reS| stladameleu 2X O( 2X K . IXCK
1X O& 15 (%’err] -1 hour) _ 8
15 Abr a0 nﬂtss'tss&amcele'Mew'deﬂ'ﬁf&*erme 0) .32 ' 35
39 32 20 Dielect rérc br eakdown Mol o
20 vol t age (Q%’eq"ﬂ‘“‘t i al val ue | 3.0 %Y. 2.7 |
13. 010 . Monlax?heél-.ylterephthalate 12 3 After168%$4 - 1.670 10.5 10
11.7 7 10.1 25 at [err] ° - :
25 Ret ention ’I}owreneditsocyanate - 80.8 145.792. 1 . 0.835 95_ 4
96. 82.2 (% 30

30 te) The'YMé’QY’PH@j’"E?fﬁdltlons and the ne®8uring method are .the Sane 4gs
thos€ described in the note of Table 'l. Conparative Exanple 3 35

35 Sy nt I?ﬁe%b%v%erﬁ%ﬁe% r\d?gdijé%tsl\nrew Ecﬁma §>u r-necked flask equipped ﬁtﬁ-mermometer
Mol es - éfdrer, and reacted irfa rﬁtrogg'a SFaQ 10pieest8ihBmE. Bakkaquently, the temperature was rdi%d
0. 237 150°C and the reaction proéfeddd atitheak {einpérstugruntialb badison dioxide was generated. After cooling91 . 4

0 47@ Oirorm hy\bera@reephtowaﬂrr@ygt of methanol was added to the reactip@golution to give light yellow (' % 24
precipitate. The precipitate was filtered off and mixed with '2% aqueous NaOH with sufficient stirring,

| nt washmg with water and drying to give 300 g of d l dlamldedlcarboxylate T
45 Et h% %é hgwﬁt% on of the amide bond at 3,310 em™,1 65&&525 530 cm” and did notﬁhq‘s)lvlsf’;556

Tris ( Xf ate group in mfrared spectra

| socyanur at e - 25
50 Tet mabsyh;hlescé¢ftira-aed.@rboxyncacnd ' 0.4 (catal yst) Cresol
75.5 55 .

- 55 Tol uene ‘ '"gf‘?d'e"t_s Gr“‘“‘340 0 The MBls%ve- rrentloned

ingr gdjl ents vey %fa%é%%dlpq%ng[}n% four-necked flggk equipped yth a thernmongper,

a 607’stirrer, ?lllatlontub and-a water content neasuring
devi ce, and r-ﬁﬂglﬁgadhpd,mem trogen stream 6@3@& 170C fofox hours while
refIUX|ng t ol uene and renoving the water produced by the productlon of
i mde Cresol 3492.0
35 : _ : 35
Toluene ' 200.0 o ' S

The above-mentioned ingredients were placed in a four-necked ﬂask equipped with a thermometer, a
40 stirrer, a fractional distillation tube, and a water content measuring device, and reacted in a nitrogen stream 40
at 150° 170°C for 2 hours while refluxing toluene and removing the water produced by the production of
imide groups. Subsequently, while distiliing off the toluene, the temperature was raised to 200°C and
maintained at 200°C for 2 hours. The obtained |m|dedlcarboxyhc acid solution was cooled flltered washed
with methanol, and dried to give yellow powder.

45 This powder showed absorption at 1770 emT due to the imide bond, which is charactensed in mfrared 45
spectra.



groups. Subsequently, while distilling off the toluene, the tenperature was
rai sed to 230C. - The reaction proceeded at that tenperature until a gel ationf
‘time neasured on a hot plate at [err] (the wei ght of the resin 0.2 @)
becane,4120 seconds or Iess ~To the resin obtai ned cresol m%zadzjg g &

a resiag oncen 0 olt . .
110C and tetrabutyl ti tanate was added. t hereto gradual I y 65 B 2 012
288" {3) Synthesis of polyesteramide.

16 in an ampunt of 5% based on the resin content. Stirring was cont i nued
for 30 minutes, followed by'ﬂ%remmt# on of Desnp@@msCT- St abl e Matesan anopunt of

10%bias don 'Eh & agenglvegv?rkn:sh |Ik§ (rjesm SO|:JtI0n 5
Exanpl e™14 5 1§"§§1’d‘£ ’é‘.’? tic dialky i am dedi car,hoxyl at e
.I'ngredients braifedi %'%lproced G a (1 98I\/bI es 10
Mdnonet hyl ter e Philideithdb&lic acid obtained 301- 4
1. 670" inthe prdddduk@l2y| ene dii socyanate 109.2. . . 0.20° 145.7
0,835 .10 Met hyl pérrol i done : 300 15 ' , 10
15 The above-me NW@G’GPM@‘%ﬂi ents were placed®®n a four-n8dked fl ask

equi pped with a meter, a stirrer, and regcted in a nitgogen stream at
1 00C for 3 houFti".n g’%g%quently t he terrperat uqag was rai sea'%%o 1 50C and -

the reggtion pregas x@bthynat tenperature until no carbon dioxide was 15
generated. Afterso ratg 20 to room tenperatuysss a 5-fol d aspunt of

met hanol was added to the reaction solution to give light yellow 20
preci pitate. Theetppeyltitanetate was filtered off &d nixed with 2% agqueous
NaCOH vviﬁh Sufflﬁl er?t stirring, followed by sugfl cient washing with water 20
and drPng to gFM'300 g of dinethyl diani dedi®drboxyl ate. The product -
showed absorption of the amide bond at 3,310 [err], 1,650 [err] and 1,530
[err] and e Sbod@ineftbAud AESMERE WeBp!Sed Iniour HEUkNEIR GUHEANI a Ehethdhedrad

spect r a. strper and a fractional distillation tube, and reacted in a nitrogen stream while raising the temperature to

25 (2) 25y7Rtiend thensb 210K ate e @mwn The tegiperaturryyas diaitringd at 210°C and the reactiGly a 25
Mol es 39 was stopped whgp azpela@r&m pﬂaqpyq P\qgt #$@50°C {the weight of the resmj)g@) came

2 00 120 seconds or less. ]3; e FBSY Itﬁz*gl s' 0 a resin concentration of 30% with a nyﬁ
) solution of cresol/xylene (welightra |o To e esm solution, tet tyltitapate in an amount o
4.00 Cre ;se

ed on the resin content, Desmodur CT Stable in an amount of 1 e resin content and zinc
35 Tol @¥emgphthenate in an amount of 0.1% as the metal content based on & a}aﬁ\éﬂdmwwed 30
i ngr edi endisier e pl aced in a four-necked flask eqw pped with a thernoneter,

a 40 stirrer, a fractional distillation tube, and a water content neasuring
devi ce, Eamaielct ed i n a'nitrogen stream 40 at 150- [err] for 2 hours
while r fIUX|ng t ol uene an V|ng the wate roduced by, the production; .
of i ni 3e gr oups. - Subsequent P%/e '?/%l l'e distilli r&]gR‘Sff t he tofwfjgne the 3
t enper at ur e -Waspinftnyedianti@edicaibbylad1d nai nt ai ned at 2000C for 2 hours. The
obt ai ned i m dedbisairddaxeamplead,i J solution was ¢m@al ed, filtepes, washed with
met hanal , and dpnoad!urcedmgl ve yel | ow powder. 45 This powder showed
absorpﬂPon at 1770 [err] due to the imde bond V\:hl ch |s charact eri sed |rf°
i nfrared Spectrﬁ!l-mamll iphenylmethane

GB 2 012 288 nt he5| s of pol yesjgram de | ngr ents
G ans Brrlmell&)of—n(h?i d%y %‘E( Sgd

Di et hyl diam dedi car boxyl at e _
S, 45 . Ethylene glycol 24.8 0.40 45 .
Tris (2-hydroxyethyl) : :
. isocyanurate 160.8 0.62

50 Tetrabutyl titanate ) 0.6 _ 50
N-Methylpyrrolidone 400.0
Toluene ' - 40.0 .

55 . 1

The above-mentioned ingredients were placed in a four-necked flask equipped with a thermometer, a

stirrer, a fractional distillation tube and a water content measuring device. The temperature was raised to

170°C in a nitrogen stream and maintained at that temperature while refluxing toluene. The temperature was :
60 raised to 210°C at a rate of 10°C/hour and maintained at 210°C while distilling off the toluene. The reaction 60

was stopped when a gelation time measured on a hot plate at 250°C (the weight of the resin 0.2 g} became

120 seconds or less. The resulting resin solution was diluted to a resin concentration of 30% with a mixed

solution of N-methylpyrrolidone/cresol (weight ratio68/2). To the resin solution, tetrabutyl titanate in an

amount of 5% based on the resin content, Desmodur CT-Stable in an amount of 10% based on the resin
65 content and zinc naphthenate in an amount of 0.1% as the metal content based on the resin content were 65




ot ai ned i n the procedure (1) 89.2 - 0. 20
A'dedrcarboxylrc acid obtained in the procedure (2) -

H. 2 0.20 10 , .o :
Z net hyy. ht hal at e 89. 2 . 0.46 .
Et h\?lenne ﬁk}%m#f‘dﬁkﬁ _ — —34.6 0. 5615 1"8_
Tris (2-hydroxyethyl) ' : S ' o
15 i S Cdtiadd give @ varnish. ' 135..8 e ~0.52 '
Tetrabutyl titanate 0.4 20 Cresol
196. 3 Example 16 : ' o - 20 The above-nentioned ingredients

vverespl aced in a four-ne ked f| ask equi pped%vmth a therrr&rrleter a stirrgr
and & fractional distillJH%Eube, and reatfBl in a nitY8§En streamwhile
raising the ygymepsdent e to 25 [err], and then to [err] at a rate of [err]. _
The tenperature was naintai ned at [err] and the reaction 25 was stopped 7
when a gel ati onMpnsreethpp@esphibalaten. a hot pl atwsat 2500C (toeo7wei ght of the
resi® 0.2 g) becane 120 seconds or less. The resulting resin solution Was
diluted to a redfrPigondeathae® j on' of 30%with a mxed sol ytion of

cresol / xyl ene (EPHRPN at i 0=8/2) . To the resi’Psol ution, P&¥rabutyl titanate
in an anmount of W&émp?/ﬁgho‘aﬂethe resin contepgg Desmodur CT-Stable in an
amousst of 10% bas on the resin content and zinc .30 naphthenate in an1s
anmount of O. J(%oas'bbrenrret al content based on the resin contentwere added to

give a 30 varnish. Exanple 15 35 | ngredi ents

-G ans Ethvlenggivss! 35 Di net hyl di ami W&di car boxyl al-®%obt ai ned in
Exanpl e 14, 178. 4 0. 40 procedure (1) 40,4 -
40 2%4 Di ami noT"mlﬁﬁ%txr‘rﬁtPH%me | 3850079 2 1341 0.40
Trinmellitic anhydri _ 13%% ’ 0.80 45

Et hyl ene gl ycol Dimethyl terephthalate - . 33@_4_ 8. _' 2000 . 0.40

45 Tris (2- hydroxyet hyl) i socyanurate . 160.8
0.622%50 - ImiJeioethotigecid i tanate - - 3B
50 N-Met hyl. pyrrS'PtF'B?ﬁféExamp'e” . L 2°°ﬂroo 0 Tol ue?r%‘”

40.0 55 '

55 The above- nentroned |ngred|ents mere placed in a four-necked flask

equr u@ed With atétheowmmmber, -a stirrer, a fragtional distillation tube3and

' r content neasuring device. The terrper ature was raised to 170Cin a
nrtrogen streamand rrarntarned atthattenp erature Wmle refluxrngtoluene :
The "‘ F‘ﬂ’t%u ned at

NﬁE BW\ Vs pig "rftfmsr
T t
L S s e :f gr'rﬁi g %‘{Wﬁ N oaen’s
gel a drBRIs)c Qtfde eQIa 0‘3 esin

9) becamihwatamrrd&resm.o ass%top aﬁmreesyérsﬂongméeﬁasnreaeh Hﬁdtﬁlﬁte\bﬁﬁm@l(thblt ed to
a r esi weiglantieaiesiab.2 grbecdmeIQOsaabrids ordessl The hsbiriguésirsalubdn was dilutedto a resin

N- et h nwrrﬁmnromﬁedﬂtbrceesdﬁ tlveersgmohrtlam Mra'asvlﬂ natdio an freountsf 5% baset g then - 4
t et r*&bm portant, %{P‘%ﬂ FrAAEoM3t oTa%% brseden ei'%g"reésr zwsmpérrﬁ"atms dur
E—al._pﬁ': ?lzlr varm(s) est us %UEE{% Ia} BS gg?j §erf%€2 d?g%egggccordmﬁ(t%a Témvenﬁ %nﬁéme:}@ od
contentwere so n =

18 added t.o gr ve a var nr_sh. Exarrpl e 16

-



5 _ | I ngredi ents G ans

Mol es : 5 (A) tonponent -Mononet hyl terephthal ate

109. 3 ' 0.607-10 "

.10 4, 4'.5Di phenyl net hane di i socyanate . 75.9

0.304 NeMethyl pyrrolidone - 123.5 15 GB202288 8 19
15 (B) conponent Ethyl ene glycol 107.1

1. 727 20 Tris (2-hygroxyethyl) I
20 i socyanurate - - 350.0 S 1. 341 Di net hyl .
t er epht haikarbie No. Compaidfi@. O Comparative 2. 000 25- i o

| m dedi car boxyl ic acid - Example2 Example3 Example 14 Example 15 Example 16

25 obtai®ned i.n Exanple 14 - 200.4 - 0. 367 Cresol
70.0 30 bl Tet rabut1 %I t anat 1.2 :

30 The aty sdentioned (A) %n% nent &% aced TP four W¥ked 1 4XIOK

equi pped W Ba thernoneter, a. stirrer and a fractional distillation tube,
and r eaotHRek sbifenihgni t rogen streamat [err]. for 2-hours. Subsequently, 35 10
t het enperpadperties was rai sed quoeeddhd | yt @od@e mt andoomé Rt ai nesbeaé hi er r bookdd ne

. hour s. Whdiad@Xatar bon di oxi de @5 was ger@ ated, tlaK (B) conm@inent was oxdded
to the fl d the tenperature was raised to [err] and nmintained at

n ..
2100C. e'r“}?g PFon was st op when g ation nmeasy on .a.hot
plate a}rgésxtgr ho(,;)he wei ght o? e resi nQSJ 2 9) Bgdgre 120" %é’g(onds or’xloé%s
The resultl ng resin solution was diluted to a resin concentration of 30% .
W t h Ccr esAbkasion eesistagecer €Si N sol ution, tetrabutyl titanate in an amount of 5%
based on {tirhes) 4@d7xln cont ent32 DesnmoduriaCT- St abl @7i n an ammant of - 10%ebased

on the Pesin content, and zinc naphthenate in 40 an anount of 0, 2% as t h@&@

met al corﬂ"é"r?g:l’ ®8kd on the resin content were added to give avarnish. -

The varnll§ﬁ'§§a,2ﬁus produced ygse coat eﬁé)n coppe;aFﬁlvl re and 3b0aked acc sd' ng
to a conventional method to give enanelled wire opertles of enanelTed.

W re wasereemshised and |isted in Table 3. ' - 25
GB201228a&tB0°C .19 Tabl e 3.9Exanpl e N 124 Conpar®s ve 11.6

Conpar ative Exanple 2 Exanpl e3 Exanpl e 14 Exanpl e 15 Exanpl e
16rrg Retention %rrp 15@ 95.2 P 954 rr.‘?GZ ' ~ 90.6 i

5 , Fl eiNG ihditdges negative, i.e. an unsatisthdtofpléoating as crackskiéveldp in the enamel. 1X OK X

K Notel XTIQ{reGWgQ“Qm JiQi tmﬁéasﬁﬁg tr@fl‘nb@ﬂ'e the same as those descnbed in the note of
10 pr oper t | eSTable 1 except for linear shet b coftBd wire for Hakifd ¢f 8 61/rh'h in plack 6f9fYmif.
[err] hr [err]-6 hr (load 2 Kg) (0 XK
. In Comg;(atlve Examples 2 ant@(tri}'ﬁéwmxyegm@@kcygrgquﬂtgg pised aenb@polyhydnc alcohol
NG 35 compone case, but Con)i iye Example 2, whighh lmlde bondin rﬁ chigy nma rJ _1?[5
jv

ti h esjstance at 200°C our, whereas
hour ) ADb @gjnéi' Ei% %i Qfﬁé‘g‘bg egé rrf (@Hs 2@\‘9 a@rmatlve result (%2 s) even at 1X asto th
37 thermal s k resistance at 200°C  which is improved four times or more as great as Comparatlve
20 Di el edExihge Diae ®tetestROWPerddit &f@lﬁ;&ctﬁkbﬁeakdown voltage after deteriorating at 240°C for 168 hours,
40 this being another important feature of heat resistant wire, Comparative Example 2 shows only 15.6%, while 40
Comparative Example 3 is improved to 95.2%. As to abrasion resistance {the reciprcating method), however,
- which is another important index for mechanical properties, Comparative Example 2 shows 32 times,
whereas Comparative Example 3 having imide groups in the main chain show only 19 times, which is greatly
lowered comparing with the former. On the other hand, Example 14, wherein amide groups as well as imide
v 45 groups have been introduced into the main chain, shows affirmative result even at 1X as to the thermal 45
shock resistance at 200°C - 1 hour, which is idéntical with Comparative Example 3 and is improved four times
or more comparing with Comparative Example 2. As to retention percent of dielectric breakdown voltage
3 after deteriorating at 240°C for 168 hours, Example 14 shows 95.4%, which is |dent|cal W|th Comparatlve
Example 3 and greatly improved comparing with 15.6% of Comparative Example 2. - B
50 As mentioned above, heat resistance is remarkably improved in Example 14 whereln amide groups and 50
imide-groups have been introduced into the main.chain comparing with a conventional polyester and .
identical with the case of Comparative Example 3, wherein imide groups.have been introduced intothe main .
chain. As to abrasion resistance, Example 14 showing 37 times is rather improved comparing with 32 times:
of Comparative Example 2 and is remarkably improved comparing with 19 times of Comparative Example 3.
66  Asis clear from the above-mentioned Examples, the introduction of the amide group.into the main chain 55
can give polyesteramide (polyesteramide-imide} havmg good mechamcal propertles while maintaining '
good heat resustance of the esterlmlde : . Do



itial value 12. 2 . 12.5 13.0 13.0
XN\ 8 25 After 168 hrs ) ;

Slat [err] : 1.9 _ 11.9 . - 12.4
12 Retention % ; 15.6 95.2

95.%’ GBzmzé%g 90.6 30 NG indicates negative,. i.e. an. 20
unsati sfactory coating as cracks devel op in the énanel. 30 Note) The

t r eat Bghpfeandi ti ons and the neasuring nethod are the same as those
described in the note of Table 1 except for |inear speed of coated wire for
baki nfj) o¥ynghesis ofiarpmatic gibliad diamidedeativixplate |.n - Conpar ative Exanples 2:-and 3, tris
(2- hydroxyet hyl) |socyanurate I's .used as-the pol yhydric al cohol 35
conp%nent in each case, "MR%eparati ve Ex&@Fe 2, whi cMoleas no i ni de Bond .
in the main 35 negative regylt (fallure en at 4X as to

t he t her nal Iﬁﬂ%'[%thyem S 'éar'?éee at [err] - ?thg wher eas @ce?rrpar ative Exanple
3, whi ch hasrolymng@iisBg@afie i N the nain chal n145$hows affirgedg ve result (pass)
evem at 1X as to the thermal shock resistance at [err] - 1 hour, -whichois

i nproved f oN-Methmipgrraidoneor e as.great as Co3dpar ati ve. Exanple 2. As to
retention per cent of d| eI ectric br eakdown voI tage after deteriorating at

240C f g S’L§§e_ édm re L SyelEl N an ther rtlalnt feat ure of thea‘lt B
oSl v ks i,b‘g@“g ?h g*“ ooy
Corrpamtoawet nero%eédadétmtetﬁs 8r EE#?CG (the
. T eCi ptoGadn 126 péretulepal-fold vanvaNtF metV\‘iHoC\haslaade%M QEct‘bﬁWt ﬁ-fbtgl\)er\ ¥el

nec h aprediritatepThepecipitaswastitened oifisricnexddnath pd @quido s Ne0B witR sufficiatstirridger eas
a@&?WW@VE%%ﬂ'PﬁF‘EGSS'"EWngetWGH rgiNe30 gofdimsthybdiamidésivarbosyiertien| y 19

- Dol AL he I BendatidiapT ivd S0 €' anH &53%smitiend didnotshrw ot h

hand GRS °me§? °W'3l‘i‘frﬂ'§d§ﬁﬁ s as'wel|l as inide 45 groups have been

|ntroduced into the main chain, shows affirmative result even at 1X as to

t he thergm{hes,g&p&p&eéga,ﬁ,g@l stance at 200C -. 1 hour, which is identical with

Conpairati ve Exanple 3 and is inproved four tines or nore conparing w t2%

Conpar ati-ve Exanple 2. Awrdadientset ention per@ems of di el eMples c br eakdown

vol tage after deteriorating at 240C for 168 hours, Exanple 14 shows 95.4%

which is i déft9RRPeR t h Conparative Exanple 3 and greatly inproved

COmg@ri g Wi t hyiSo §%: etfpfrpar ati ve Exanple 2. 50 As mentioned above,ggheat

resistance is. (sea@hdratel Y 1 nproved in Exanpimel4 whereingggg de groups and

50 i m de-groups have been i ntroduced into the main chain conparing with a-

conventional pOinedm diamiderticartgenit i cal with the case of Conparative Exanple

3, wherein ini &@r&rm thmave been introduc®#3into the nBf4® chain. As t

abr 8i on ‘resi sP%A canpl e 14 showing 37 tines i's rather inproved °

conpar | ng withy btnlyﬂﬁa?:a@f Conpar ative Exanple 2 and-is remar kably i nproved

conparing vvlth st mes of Conparative Exanpge 3. 55 As is clear fromthe

above- nent. oned Exanmples, :the introduction of the ami de group into the main

.chau® 55 canCgisele pol yesteram de (pol yeszepanm de-in de) havi ng -good 40

. mechani caI propert| es while maintaini ng good heat reS| stance of t he -

esterinide. (Blcopgonent .G 2 012 288°B

20 Exanple 17. E&,e@/ﬂcolem s of .aromatic ‘di gl Byl di am deglb{zar boxyl ate 5

I ngygdients. . Grans , " Mol es. Mononethyl . =~ 45
terephthal ate Dlmethylterephthalate . 301, 4 198.0 . 1. 676x0To0l .yl ene.. '
dii socyanate - . o lasT : 0.835 10

10 N- Met hyI pyrrol i done - o -~ .300.0 The.above-nenti oned

prisiopgdd. e)éampweat "Yaéﬂ'tacet‘i'é*tﬁ@%f 'FF“&%T@% “W“E?'ima’“?tﬁ'e? norgt er
e s SR D e
Subse n}epﬁ olion g uatTHé &mt@ﬁé of thé e al trim drént ?rm. gfet |
proc eﬁé@dssaﬁ the haa .otaenmethatewperamgwds ré’l.ﬁd bewth a.nmsaf&emer at ed. After
cool i ngapta-eturmmﬂtﬁamemat;ﬂmatasla:e&rﬁeebndplmumtonaﬁndt&tnktﬁmt TN&eactishded t o t he
r eab fugherseriert qubst 2005C (0FE uhiilgh tneshalhdl was qmnw qffi: Thab the teTiperapireedsiivtesadeo Wed
filtef3f atﬂﬁ' fheéﬁtaornt%em WnF P'PPE W@Fﬁﬂtﬂ%’tﬂlt gt éﬁoé?nzo%@ gt ang

urt er’by feu dz o y; hs
R e o B

based on the resin content. Stlrrmg was contmued for 30 minutes to glve a varmsh

¥

L]



absorption of the |socyanate group in |nfrared spectra (2) Synthesis of
pol yest eram de 25 o

25 Ingredients v G ans ' " Mol es (A) conponent 30

Tris (2. hydroxyethyl) _' o

30 |soc§ nurate . . 224.0 . Gz me®s
m%h di am dedi car boxy Tate obtained i The 91.-3

0.42Y9 35 Exampleis procedure (1) : o

35 Tetrabutyl titanate (catalyst) : 0.8 40

Cr esol (1) Synthesis of aromatic dialkyl dlamldedicarboﬁ@ﬂe- 0

40 (B) conponent Ethyl ene glycol : 51.0

0. 822 455 Ingredients Grams Moles 5

45 Di met hyl ter-eght hal a 198. 0 1. 020 The -

abbve- nent i oned '?23 "beHWLtSWB'?tFa'%s pl aced in af Wge- necked: | %8R equi pped

with a thernonetgi.pigherfimathinel €, and. a fractional distillation tube, and
reacted1on a nitdieganatd reamat [err] for 2 hoypg. Subsequeglggsy 50 the
tenperature was raised to [err] and thereaction was carried out at )

t hat t enper at ur e M-Meth¥lppralidonef ol | owed by t he remopi on at 190C forl hour. The
contents of the flask becane al nbst transparent and uniformw th the

10

progressg Of'l'h{{bovem rg;“o ) reJ] ere te ﬁ s rai sed thZOOC and about
10 m nut CStirfd reLcEle% rF ?rm%d'elﬁt@ :ﬁg ’for g u%sequently, H,é ﬂ S@PP"E’E’(E
conpl et el ysottUnti eHelFaaaditih {that te tﬁaﬁﬁ

%n Eg%ﬂ Lot R e°d out

at 200C - c&ﬁ@otﬁ%ﬁﬂtbmb&atﬂiﬁlé‘ﬁﬂl@maﬂﬁﬁo §5ddec|t8d1e95af:tron-g daSignGhl

was | ower precipitgte. B pidDEatawss flitaed 6B ridouxsaoite 2% apveBusNaak @fh sufficlehtifringl S K . The
reacti of? Wﬂ@”‘t&’a’b’ F‘r'f@‘!ﬂe"omshm witB@@er4nd drying torgivel 132 wof diptettaitiamidddiearbaxylblecthe 20
reaction g@sor‘? fh gbserrtigreof the amidp kondatddP st E5Q@s' and 1. 8W¢mE' end did ngt shofhe
reaction was furt gr's"ﬁyép?tf%'au%'ﬂt"frérted tagate- Theppdkcthen ameltingipeintef 8 =492°6n ti me
measured @ ynihalis Rpdil&teidmide0C becane 120 seconds or |ess. To the hot
resin, esesol was added to nmake a resin concentration 30% Further, the
resin 60 solution was mai nt aigheikngt 1100C and drah¢ abut yl tijpaeat e was
gradual |y added thereto in an amount of 5% 60 based on the resin content.

25

Stirring was cordflt@eerePbr 30 minutes to give a varnish: 21

GB 2 014,288 B 8 (1) Synthesis of aromatic dial kyl '
di ani dedi car boxyl atﬁi]%ﬁﬁég’)’etﬁy”l . 1070 | NOr edi ent(ﬁ 30
G ans ' 5 Mbnonet hyI terep ltﬂal ate

106. 6 L Dm&tlﬁ&ﬂarﬁdéﬂ'lcarbamahenyl nmet hane 10 .- - . dii socyanate
74.0 Bte@dBined in the 10 N- Mattwyl pyr roli dams -

360.0 1% The abovermsheiBned |ngr ‘edi entswere ‘placed in a four-necked °~ 35
fl askequi ppedwi th al her no meter a 15 stirrer, and reacted in a nitrogen

streamat [err] foc‘::tIr 'sﬁpmp" tIta"@u"psequent ly, the grrperat ure was raised to

[err] and the reacti oh was continued at that t enperature until no carbon
di oxi dedonas gener anabthylir€idos00l i Ng t o room tignperature, .a 5-f old met hangy
was added to the reaction solution to give a light yellow precipitate. The.
pr eci p| tate was ®iceresnget of f and ni xed with 2% aqueous NaOH wi th suffici ent
stirring, 20 follo qené suffr ci ent washi ng vvrth wat er and dr¥| ng to gi ve
132 g ofg di methyl damd dF%arboxylate. The 202} oduct shoWed absorption of
the am de bond at Simdk{itérEpridatatel, 650 [err] andgyly 530 [err]. oahgl did not shBw
absorption of the isocyanate gr oup in-i nf rar ed spect ra. The pr oduct had a
mel ti ng. point of [err].
The above-mentloned {A) comiponent was placed ina four-necked flask equipped with a- thermometer a
50 stirrer and a fractional distillation tube, and reacted in a nitrogen stream at 170°C for 2 hours. Subsequently 50
the temperature was raised to 180°C and the reaction was continued at that temperature for 1 hour, followed
by the reaction at 190°C for 1 hour. The mixture in the flask became almost transparent and uniform with the-
progress of the reaction. Then the temperature was raised to 200°C and about 10 minutes after the
temperature rise, the contents of the flask became completely transparent and uniform. The reaction was
- 65 further carried out at 200° - 205°C until no methanol was distilled off. Then, the temperature was lowered to 55
130°C and the (B) component was placed in the flask. The reaction.was carried out at 180° - 200°C until no '
methanol due to the reaction was distilled off and the temperature was raised to 220°C. The reaction was
further carried out at that temperature until a gelation time measured on a hot plate at 250°C became 120
seconds or less. To the hot resin, N-methylpyrrolidone was added to make a resin concentration 30%.
60 Further, the resin solution was maintained at 110°C and tetrabutyl titanate in an amount of 5% based onthe 60
resin content and zinc naphthenate in an amount of 0. 2% as the metal content based on the resin content
~ were added thereto. Stirring was continued for 30 minutes to give a varnish.



. (.2) -Synt hesis of ‘pol yest eram de 25

~25 I ngredients G ans Mol es (A) conponent 30

% s (2-hydroxyet hyl) .. _

\ 1,50CY apkL, . ' 107.0 , 0.410 :
DY et hyl Pgﬁﬁzgaiscar boxy- late obtained in the . 111%
0.214 35 - procedure (1) ' _ S
35 Tekkampiofr opyl titanate (catalyst) - _ - 0.4 %@
N- Met hyl pyrrol i done S 132.0 o T
40 (B) conponent Et hyl eriegrgdigntol .. . Grams - . Mole23. 0 .
0.371 45
45 DPmet hyl YRFOAPedl ate - 92,3 0.476 Thé
above-nenti one ' was placed | f our - neck | ask equi pped
with a thermn&@éﬁnﬁggﬁ%ﬁlﬁaﬁ%r’ and a frac@%@onal di stii ?ﬁg{ I on tube, and :

reacted in. a nigde-opréhymidiRastirgb- 170C for 2 hours. Subsequently 50 the _

t enpor at ur e wasydanmatesed to 180C and the reacdsison was conbizmied at that 10
tenperature for 1 hour, followed by the reaction at 190C for 1 hour. The *
m xture in the X¥veaedispRyende al nost transpar®ft and unif82Mwith the
progress of th eaction. Then the tenperature was rai sed to 200C and about
10 ngnut es aftg\'r'&?ﬁg'p‘f"é’#%?e"re.ature rise, theg@gntents of the flask beca

conpl etel y t pasiah&it and uni form The reaction was 55 further. carried out
at 200- 205C until .no methanol was distilled off. Then, the tenperature was
| owered to 53k @rhylirogyethyb he (B) conponent was placed in the flask. The
reacti on was cdgoeyagdrateut at 180 - [err] - un®. no met han&77®ue to the

read®i on was distill ?dt-- off and the tenperature.-was raised to [err]. Th#®
reaction was f Q’jﬁg) té?\?f_’?el'ed'out at that temgpgrature until "a gelation time
measured on a hot plate at [err] becanme 120 seconds or |ess.” To.the hot
resim N-met {tytdmpohétti done was added to make a resin concentration 30% 60°
Furt2Ber, the resin solution was naintained at 110C and tetrabutyl titamate
in an anount ofEtsdgnpal¥eetl on tthe 60 resin Béntent and P napht-henate in
an anmount of O. %ﬁ% thﬁ nFtaI content bas ©°n the.resin.content were
added thereto. EPFPY PN conti nued for 38%i nutes to@?‘{/e a varni sh.

22 3p GB 2 012 288 B ' § o 30

22 BExanmpk ebol&nlehibnedliapédntponent was placed in a fold-@ddled flask equipped with a iNBinRteter, a "

/(A) Cetinpn i H fractional distillation tube, and reacted in a nitrogen stream at 100°C for 3 hours. Subsequently,

5 Mondhederhiaratyre wegyhisérttb AE0EC and the reaction was copgeued at that temperature unti{no@grgon

4, 4" - gopﬁ%wgq q@ggrqtaﬁéukﬁeg%t_ly tihg)(B) component was plag 'ﬁté\fa flask and reacted at 170°C for 2

53 gs ours. Su Er %l:‘@& :

sequently, t perature was raised to 180°C-and th W nti tthat . 35
temperature for 1 hQQ.- r?é?;{xe v the regaction at 190°£gzﬂ19§6 ﬁﬁ&%ﬁé@b cam b: t
40. 2 transparent and unifotm wi h%%m H¥ Feraaioh., Efthe temperature was raised to Zégfé? c;ﬁ 15
15 ( Blabéu NG1AiN6184 aftbf thé tetn@erdiubl rR¥ YiRicBitbnts bfH2GEkBEdarle @ompletely uniform and
- 201. 1 transparent. The reactidd.wég furtBél carried out at200°C - 205°C until no methanol was distilled off. Then,
20 TPethedéropeydture wasinaered fod30°@angghe)(C) component was placed in the flask. The reaction Was85 40
carried out at 180° - 200°C until no methanol due to the reaction was distilled off and the temperature was
raised to 220°C. The reaction was further carried out at that temperature until a gelation time measuredon a
hot plate at 250°C became 120 seconds or-less. To the hot resin, cresol was added to make a resin
concentration 30%. Further, the resin solution was maintained at 110°C and tetrabutyl titanate was added
45 gradually thereto in an amount of 3% based on the resin content, followed by the addition of Desmodur’ 45
CT-Stable in an amount of 5% based on the resin content and zinc napthenate in an amount of 0.2% as the
metal content based on the resin content. Stifring was continued for 30 minutes to give a varnish.
The varnishes thus produced were coated on copper wire and baked according to a conventional method
to give enamelled.wire. Properties of enamelied wire were measured and listed in Table 4.



(©) conponent 25 o . o _
25 Ethyl ene gl ycol ) ‘ : 53.3 0. 860 Di net hyl
terepht hal ate - 198.0 1. 020 30

equi pped—with a thernooeter a stirrer and a fractional dist
and reacted in a ni trogen. stream at [err] for 3 hours. Subsequently, the
%’rature was raised to [err] and theTéabgagti on was continued at that
terrper ature until no carbon di oxi de was generated. Subsequently the (B) °
conponent was pl aEXMReNehe f| askComperatieanct ed at ;err for 2 35 hours.
Subsequept |y, the tenperature was Examplegq t oBpEple] xemele 1830t Exemplads
continued at that 35 tenperature for 1 hour, followed by the reaction at
[err] for FlexiBmty - The m xture of the {)l grk becamao | most 4 gpspar enty ghd
unf f or m witiviappdag progress of -the reaction. Then the terrperature was raised
to 2000C and about 10 mnutes after the tenperature rise, the contents of
t hge fl adk Healsalitamingo I etely unif or rROBR® rr an20KCEIitr. TioCeact | orzoees hr 10
further c&Peeigsdoas2 @ [err] until noQ%et hanol s distilPed off. Ten, 40

t he tenper red to [err] and the (C) conponent was placed in
t he flggkﬁ%o&%hm%s'spwgwas 40[car]r out at [erg]until
dxeﬁ? ax60 - [erhd gl "% ok

met hanohs due to the reaction was distilled off and the t'énper at'ur € was 15
rai sed t o Abessioh resiftascer eacti on was further carried out. at that tenperature
until a gdfireas)dpad 700wk neasured on a hea plate as1 [err] bezame 120 smconds
or |ess. ;50 the hot resin, cresol was added to nmake a resin concentration
30% Fu(; ec" a'?dé‘é’f‘n sol ution was mintained at [err] and tetrabutyl
tltanate m d 45 gradual |y thergtg in an ggpunt of z#abased on, gt he
resin content, followed by the addition of Desndtur Stabl e i
anount of A‘E%ﬂemest on the resin content and zinc napt henate I n'an amount of
0.2% as tRé&@etal content based on thedresin camBent. Stireing was10.9 -

20

continué¥ for 30 minutes to give a varnish. The varnishes thus produced 25 -

ver e coat E8HP"&pper wire -and baked '&€cor di ng8® & convé®€ional nddhod to
give enanﬂQ"@EPaWFF%Bat'\Pr'@p%rl{nﬁaéisfamrveqaamadsw@wwle\fe@pmheenmdsured and listed

in Tabl e ﬂote) Th%%-eatmg condltlons and the measurmg nl\mlgthod are the same as t&)se descrlbed in th%r)m(ote of

GB 20123288 B Table1 3 Table 4 Exanple rative e 3o
Exanpl e 17 Exanpl e 18 Example 19 5.

5 Fl exi bi | jAswhown in Table4 ComparatlveExampIeZ whergi th@hk€ is no amldebond_')(tt@ﬁuam cham,shovﬂsX K
1X OK (wr é res_tlb( e\se £14X,2p ipghe thermal shock resistance at 200°C - 1 liqur qr]d.oﬁly}ﬁ 6% as to

Lerr]- 6341 hand, Ex&éﬁ 'ﬂﬁ.ﬁ?‘é Yon “&@i@ﬁiﬁi"%ﬁ" n[ﬁ% Aoy e
(pass)at astothethermal shoc S|stance w r

ther
ﬁﬂg lgom ating wi
( [err] -1 kenparative Example 2, and shows remarkablyl alues of 83.7 - 791()% the retentlon%?éelg(

2X OK 15 ofdielectric breakdown voltage after deteriorating at 240°C for 168 hours..
15 Abr asi ofushesséatimpnevements imtteym4| biwakiresi€iahcgdnd dielectric breakdown voltage aftéYeterioration
31 40 are causecshy the mtroductlon of iderhjopdsahich pl@ovqj]eegmmp it thp@jdr‘@ggn (Tkiv'’¥an be 40

20 | nitia y?\!ﬁ example by curves obtained bythermogravn (réanalysls of the resin gf%ample 17 and 13. 4

e Exam ﬁw:th f rate of temperature i mcrease of 2.5°C/min. Weight retalned orihegtmg at
Yo i

%? 8 Afteéiampl Btﬁn aratlvaExam5§2 , while about 35% in Example 17,
25 Retemilon % - 15.6 . . 83.7 8646

79.0 NG i ndﬂ)cétr@?s'ﬁe@ar!maﬂedlaﬂwldlam&hdlcanlmxwatefactory coating as cracks
develop in the enanel

. _ Ingredients T Grams .. Moles
50 Monomethyl terephthalate 1066 = o 0.59_2 50 |
4,4'-Diphenylmethane 74.0 " 0.296

diisocyanate

55 N-Methylpyrrolidone 360.0 L 55

The above-mentioned ingredients were placed in a four-necked flask equnpped with a thermometer, and a
stirrer, and reacted in a nitrogen stream at 100°C for 3 hours. Subsequently, the temperature was raised to

-60 150°C and the reaction was continued at that temperature until no carbon dioxide was generated. After 60 -

cooling to room temperature, a 5-fold amount of methanol was added to the reaction solution to give light

yellow precipitate. The precipitate was filtered off and mixed with 2% aqueous NaOH with sufficient stirring,

followed by sufficient washing with water and drying to give 132 g of dlmethyl dlamldedlcarboxylate The

. product showed absorption of the amide group at 3,310 cm™, 1,650 cm™ and 1,530 c¢m™ and did not showed -
65 absorption of the isocyanate group in infrared spectra. The product had a melting point of 289°- 292°C. .65

6

30 The apove-nentioned (A) conponent. was placed in a four-ne?%%‘ezgqulaskUbe 2

Y



'the) The treating conditions and t he neasuring nmethod are the sane as
ose described in the note of 30 Tabl e

t he

1.

‘% As' shown in Table 4, Conparative Exanple 2, wherein there is no am de

? in tﬂ; @ harn shows negative result(fallure) even at 4X as t
SR

t he

5| stance at.[err].- 1 hour. and only 15.6% as. to retention

percent of dielectric breakdown vol tage after deteriorating at [err] for

r Helks 5A0GH Qstul? ) hand, Exanples 17,18 and 19, wherein there ar
o%é‘%%‘n f?’he/ nai%r' chai n, show affirmative results

he thermal shock mgesd.a,tsance whi.¢h- gamsnproved twRiekines or

168 h

am de

as to t
. conpari

after deterlor

t her nal

nore

,

e"e

35 (pass) at 2X

ng with Conparative Exarple 2, and shows remarkably inproved val ues
of 88.7 - 79(A0%szmtn@) the retention-percent of dielectric breakdown voPftage
i nprovenents in

shock r
cyan ra

’8%?”1] for. 168 hours. Such great
¥hd dielectric br gakkdown vol ta
deterioration 2158 are caused by the introduction of amd

heato r esi st ancg,maﬁ,@d,g,hgem@d,%xghal n. This can be

after _
g%onds whi ch show

40 shown,

~for exambe,

by curves obt aildiesbtdmedidae nogr avi metri ¢ aneoyisi s of theoaml ns of Exanple

17 and Conpar atrroceduisd®npl e 2 with a rate of tenperature increase of

Wei ght

1)
Gr ans
106. 6
74.0
36029

were pl aced |nP8'V§eBt\j'F“"rf§'E?R'§Ha'?‘1’)ask equi pped with a thernoneter,
Lolerr] for 3 hours. .
O [err] and the reaction was
no carbon di oxi de was generated. AbBter
60 coolThaghovementioned (AIpepatent \egs plicdstif foor-ranked fidsk eduipped \hﬂmlhermmeadded to

t he r stitsr.iantha fastienal distillation bvend rg
Mtef"@t!l‘atﬂ‘f’"%tna'e a%é’a"‘tﬁf ifillod

e

grounmate el &dnEdmtration 508 FOrtkeMitHe raditkolitionia s[nerr&f]mea

‘stirrer,

Subsequent Iy,
cones nued at that tenperature until

[err].

| retained on heating at [err] was about 15%in Corrparatlve Exampl e 2,
Whl ?g about 35PWMethyipvsioiidaRe 17~ Exanpl e 20 %80

Synt heS|T§mﬂ,metl C d| al kyl di am dedicar boxyl ate I ngredi ent S 18

(catalys
50 4,4

(B)compone(h1296 dii socyanate 55

anonebhyl

terepht halate-
- Di phenyl net hane
N- Met hyl pyrtrolidone

.55 The above- nenti oned |ngred|8nts

‘and rta;'g!g 'tr'ﬁf‘c’ascﬂ?“t'rogen stream g

gnperature was rai sed tO 8

et e
iy W%EH&%

wumw rearp piBO°E L 290°0T1n@a
th! ewg;trnwwaﬁ r%'te
\gﬁfg dl ecame
On dn Qla
lad:1d>t: ndtatabsmm 65

?t"rdr

and a

itate was

L

dabd} am de

absor phs adeddraduaity tharao yaamatneu:g bAYbasdt oniterresiradnteefoiiohed bylduditipn afdiict had a

mel ti ngp haté in@f ap@ot of[O@r/uraF the nﬁ@l contefitpased on tl'@Bas_Q@Q@Qrggtllmg was contlnued
24 ??P’g%t‘wé%i%"’eﬁ""HUF'X/ester am de Ingr edients o Grams -k
Mol esExal (A) conponent . _
5 Tri ('?ehydroxyet hyl) isocyanurate _ 350 0
1. 341 10 -+ - - Dr ngg,ga@msdl am ded| car@,gx,g- " Moles
10 kate obtained’in the - 420.1 0.805' 10
procedure (108 édmvetdny | pyrroli done A ©740.0 15 -
15 Tetrabutyl titanate’ (catal }/st) o S, 2.1 (B)
conponent 20 Monomethyl terephihalate 362.2 2.012 B N
20 @oly(ethyl eng. bk &hiMehahadied o 45
. .cyanate = 12_5.7' 0.503 '
Tolylene diisocyanate - "~ 815° 0.503
50 N-Methylpyrrolidone 580.0 50
(B) component _
' Tris (2-hydroxyethyl) . : _
55 isocyanurate ' 350.0 SRR " S IR 55
Dibutyltinoxi_de S . . 87
(C) component .
60 © 80
: Poly {1 4—cyclohexanedrcar-
" binyl'terephthalate)’ o o ' -
(mtrmswvnscosnyos I 2280 R
‘diigat2s°c)-- - - S
65

The above mentioned (A} component was placed ina four-necked flask equrpped W|th a thermometer, 65



having intrinsic viscosity of 0.6 dl/g at 25C ' 213.0 257
25 The above-nentioned (A) conponent was placed in a four-necked flask

equi pped with a thernoneter, a stirrer, and a fractional distillation tube ¢
and reagsed in a ni trogen stream at [err] until alnost no neéé@gﬁlzsgrée to25
t he reac ~di-stilled off. Subse enpe 1 vas

[err\L and t he (B) conp onent was added to the flask gradual ly. The:

t enpér at u?"E’eWH’S‘ a Pﬁ@ﬂ?ildis latigf] tylerpnd rpactojp Enitrpgpnstigany ab 209(G fon '@Qfsvﬁy!?seemlvrnued
at that t&w d ﬁ}; "%115 gaaﬂhsrfgartrowasrr% ‘H“B e'aprre}t"e 'é{t"%c:&‘?m
becarme 12 %g'%%# ‘Fneh §nf§ tﬁL etg egeFaé:gn Iy, %mt )
the hot ad rHise mér((f)g rh SRR wiay gadm Q'h anﬁéJa refd

30% Fur t rwrzmc bRMRh ¢ 1@50tiBn W& coktinEd dbhat taapdaét@e oRdla gdlatioRfithe madareli 64 & R Pk t
titanate 288 tackhedi20scachda bt lysstdyiveait@ndpareativisedt sdliitiod  To HhbErs( crasul Whkadaasi n

coht ent, foshdkeawesin byncerdretian 39%. fyftheri theresimgppiitticewest reaintzinesiiat HAGN tebdbu@y) 2% as

the met al titapatn wasadded geaduali theppto ip argrpustat the phenolinresin pregycegby thedolioingawthed f or

30, mi nuﬂ‘e apgm ‘g.fr\;%f Sg ap Fr?g rgﬁhthenatf erg% qsﬁl&rr&!ﬁ ?fpgon the resin content. 10
arnis

G ans t|rrmg as contlmﬁ ﬁaunutes to giveav

10 (A cogg;,gﬁgggfd}(gﬂ,qmg,nyl terepht hal ate 362. 2

2.012 45 4, 4" - Di phenyl met hane dii so- cyanate -
125.7 18 : 0. 503 Tolingreliestsdi i socyanat gGrams ~ ~ Moles ~ 87.5 15
0. 503 50 N- Met hyl pyrrol i done ' ' : . 580. 0

50 (B) corrponentcmﬁ°|s (2-hydroxyethyl) 55 - 4324 i socyahrate

350.0 . o 55 Db tin oxid

5.7 (O (porrponent %g’e‘ﬂi%e(mﬁ %¥E %2 | "
60 Poly (1, 4- cychiinexddmagld car- binyl terephtliaggte) (intrinsic viscosity
0.6 _ 228.0 dl /g at 25C) 65 The above-nentioned (A) conponent
was pl acedin four-necked flask equi pped with a thernmoneter, a 65 . 25
GB2012288 Bheabwe mentionedingredients werpplageq ip a four- 'Eﬂ‘i‘éﬁdf'mkgﬁq'ﬂﬂeawltwhffﬂﬁ@eﬁhél

irry n flu 5° f r90 hst t

react ed2§ ﬁmﬁemdfefﬁagéo?vﬁ l‘ge?dr}:%mé% tegf}j ascontlnuerwéqﬁ?cgnlr reduce re'itgre Ofg 2'5
t enper at UGl e to)1 ﬁw‘s’r o WS ine L 9dos Wbt h@isgﬁ eggiﬂsi 2, |
t enper at Uﬂlﬂrtlhﬁur’ern%pﬁaﬁ @R eglia eto\ﬂ@fssyﬂ%i%aés ﬁ”e@l isdesiR 0t -
was pl aceatcreswkbedMsaaﬂkedamdetelaa.oheamtohargmba&haram}wﬁ@dmat [err] until

al rost sw_net hanol due to the reaction was distilled off. Subsequently, tbe
t enper at uUP@™BIegAs raised to [err] and the (C) conponent was added thereto
gradual ly. The tenperature yas, ratl sed slowy 5 to [err] a@% the reaction
was continued at that tenmpelHTP%=until a gel a'fBh time neattfed on a hot
plate ags[err] RRrBABorkAP seconds or |ess to give a transparent viscous g4
sol ution. To the hot resin, cresol was added to meke a resin concentration
30% Further, the Meaq’metmtetﬁphmﬂatwas mai nt ai neds.at 1 10C anceopet r abut yl "’
titanate was added qradual ly thereto in an amount of the phenol ic.resin
produced by the folPYetefisasEded 10 in an amoud®? of 5%.and Y%c napht henat e
in an affbunt of o. §é,§} emge rgal -based on the resin content. -10 Stirri n§°
was continued for Z o give a varni sh00§ynt hesi s qf409henol iC resr n

N-Methylpyrrolidone o 306.7 . _ _
"45 g . ' o o 45
({B) component ' : S -

“Tris (2-hydroxyethyl) o : ' . e '
isocyanurate R ' 350.0 1.341

50 50
Tetrabutyl titanate 2.0

{C) component

" 55 Poly(ethylene terephthalate) | _ 55
(Polyester Chip, manuf. by . ' :
Nasu Sangyo K.K.) : o 238.4

60 The above-mentioned (A) component was placed in a four-necked flask equipped with a thermometer, a 60
stirrer and a fractional distillation tube, and reacted in a nitrogen stream at 100°C for 3 hours. Subsequently,
the temperature was raised to 150°C and the reaction was continued at that temperature until no carbon
dioxide was generated. Then the (B) component was placed in the flask and reacted at 180° - 200°C until
almost no methanol due to the reaction was distilled off. Subsequently, the temperature was raised to 210°C
65 and the (C) component was gradually added to the flask. The temperature was slowly raised to 220°C andthe 65




| ngredi ents | G ans

- MBI es 15 Cresol S 432. 4
“My0 For nal dehyde (40% _ : : 288.6 . - 3.2 20
Tgiet ' 6.0 The above-nenti one
mgréedl en@gm%rqgggl aced in a four-necked flask equipped with a ther rmrrg? er,

a 25 stirrer and a reflux condenser, and refluxed at [err] for 90 mnuteS"_._

Wi t h  $dasfidniwi6 conUtnefatingiérhderatird Bntil Zéeustsma bR NPl ks b iRcdnai b - THE”

I eact is6Bndbasess28 i e IeMspPehEVisdoBEkdUB6h. 6 1S RetFeinDd miRél s3TUkiGh &7 ¥resckNBSER t he

t enpe HisoLe0 fveightiratiBB/2Mvas idetith yraked reshgeonthiation hese. Furtreo sHetrasinasblutidrevase si n

sol ut imgintained SUNEE ahytetidbutyl itenpteavas edder gradnty thexafotihancamouohet5% basedontthef

cr es§ resih catpnd, fglfowsd by aslditignef 2igc naphthepatein prigfaqunt qf G2% 8y ‘f‘?me’éﬂb’emgntéﬁseé PesylSic

_aci d WgdeerE™ %'"t"}?é"af‘é%{ﬁ'f“l’egr@?&"ﬂ’t“feaf? avE aé‘i"{)'éh a phe noI icr es in solution.
30

30 Exg)r?pnl]pé 232 | ngr edi ents T G ans _ ' I\/bl es 35 e
(A) 1eonponent - " Ingredients =~ Gams ~ Moles - - 10
35 Mononet hyl terephthal ate ~ 289.6 7 1.609 Tolylene"
di i socyanat elA)component 70.0 0. 402 40 .
40 4 4' - Di phenyl net hane di i anat e - 100. 6

49g NNt hyl d‘%@ﬁ‘l"%&'&ﬂ%"“‘“a? ate 668 306.7 45 3710 s
45 ( ) conponengy Efphgn Q,%ngg,gg_yet hyl) isocyanurate ' :
350.0 cyanat g 463 1865 -
50 Tetrabutyl ti tanate o - 2.0 (O corrponent 55
PoI é}et hyl ene theMephipyredidane) 1700

% ol yeste@ Chi p, manuf. by Nasu Sangyo K. K.) - ?88 4
60 The abov M¥hed (A) component was placed in a four-necked flask

equi pped with a -~ 60 stirrer and a fractional distillation
t ube, . and reac?éﬁ%ﬂ%%}yﬁpogen ‘stream at ‘[ggr] for 3 hayes. Subsequently,
thezserrper ature was raised to 1500 andt he reaction was continued at t lest
. tenper at ur e untTetrauey! ttamaon di oxi de was gendrated. Then the ('B) conponent
was placed ip the flask and reacted at 180- 200C until al nbst no met hanol
due to the rQ: AEMPeReMhas di'stilled off. Subsequently, the tenperature was

raiggd to 21OCF@@(mnggpep(ug,atgprrponent was gradual |y added to the fl agk.

The tenper at ur gpikastebtHRdYénkralysed to 220C agg the 65 26 GB 2 012 288 .
B

Nasu Sangyo K.K.} . 26

reactl on was conduct ed at-that tenperature until.a gelation: t| me meaured on
hgt pI ate a;;_rﬁ e bfef&arre 120 ?%gdo'ggs “Er Iess tF Ie\éﬁnﬂgﬂtgr g]ré?%%g%nt as
Vi s u EKI
ractignal tl atio an cte N str 0 hours ue|

H oLl s.ra i o Sac@%mad Jﬁﬁe@f sl Mon 30%
Furt h%ioxndt- Jré‘tﬁkébﬁi (QQoM@&eWaQB@&eB héﬂas ELL 1i§o€tiE rz@d?elﬁ ti tanate
was -acdmeddt g nahiabil dye tolliy redcBor wasaRtiREOHITherXhe tefpdatRvaPhisbdio 2665°C ﬂﬁnﬂre
Con#e(C) corhprinentwes advigd areldiially ©thedibsiz Thatemmaphirhessatoplyiraiseiito 2206and thef 0. 29%0as
t he rré@aallondm panductesias thet temperaturg uptfh 8 gelation fime mAasured on Shat plete 50l Secema P nued

| h het | ddedt ki
for 3GeSPIRAT v e 33&@ ?Wsaar%ygiogenso ution, Vﬁcreso was addedto make a resin

her, the res n was main alned at nga trabutyl titanate was gra ﬁly
: | . n g r e‘iﬁ%ﬁet#a reto in an amount of 5% b the resin content, follo %dmon of Demosdur CT-St

45 in an amount of 10% and zinc naphthenate in an amount of 0.2% as the metal content based on the resin . 45
content. Stirring was continued for 30 minutes to give a varnish.
The varnishes thus produced were coated on copper wire and baked according to a _co_nve_ntlonal method
to give enamelled wire. Properties of enamelled wire were measured and listed in Table 5. .

-)



(A) conponent Mnonet hyl terephthalate o - 668

3.710 15 ‘

15 4, 4" - Di phenyl net hane dii so- cyanate 463 - @
1. 855 N Met hyl pyrrolidone ' 1700 20-. %,
20 (B) ,¢0nponent Tris (2-hydroxyethyl) isocyanurate

968( ) 2§0MP A mg ) y yl) y GB 2012288 B 27

25 Tetrabutyl titanate 4 (O conponent 30

Pol y(et hyl ene terephthal ate) Table 5 :

30 (Pol yester Chip, manuf. by 940 Nasu Sangyo K. K.) 35 The
above- merffeBpelo( A) corrpggé‘?ﬂ"l’ pl aced in a four-necked flask equi pped
with a ghernoneter, a AWPEPrer BATP'S2P r oacPPBHARPRT di SBRMPIRR? ON Bxatvele 28nd,
reacted in a nitrogen streamat [err] for 3 hours. Subsequently, the

t enper at Hekibwgs rai sed to [ ek and thﬁ('ﬁ@acti O \G@ contiﬁyﬁg at 1X OK

t hat t enpawedppear until no carbon di oxi de was produced. Then the (B)
conponent was placed in the flask and reacted at [err] until alnost no

met handf Hegksofteninche reactign was distilled off. Then the tenperaturewas 10
rai sed tcﬂ't?f@ and the 40 Z?ij(f'érrpoﬁg?l;'sv%s a&&f&&sg\raduam;gsm t heot L&t
The terrperoa ure was slowy raised to [e '?] and tH¥ "40 reac® on was OK
conduct edrmaimdi fdtk lessmRb at UnaR Nt i | a q(gebt i on tyngi maasurzex\do,gn a hng“gl ate
at [ern$ (pweammot® seconds or |less to give a transparent viscous sol® nis
To the hot resin, cresol- was added to nake a resin concentrati on 30%

Furt her, Abmsiogngesistaneg| uti on was mai ntained at [err] and tetrabutyl titanate
was gr adUidmes}ioaddeyeh hereto i¥.an anourf? of 5% ba¥ed on thed2resin corgzent,
fol I owgg HyedfldrdakdidrOf Denosdur CT-Stable 45-in an anount of 10% and zing,
napht hengjofadetvtn amount of 0.2%as the netal content based on the resin
45 cont enkitialShibé ri Ng was contaaued for 189 mnutesggo give gyarnish. Jhe
var ni shes thus produced were coated on- copper wire and baked according to a
convent i oMter 168drshod to give enanelled wire. Properties of enanelled wire
were nPatif¥F and listed in Ffdble 5. M@7 10.8 113 10.8

GB 2 012 AteBtidh % 27 Tabl e BBeExanpl e dko 857 Conpas®éive Exampde 2
Exanpl e 20 Exanpl e 21 Exanpl e 22 Exanple 23 Flexibility

1X OK NG indicateg nggjative, i.e. an unsdti<fa@iiry coating as crdcks delelop in the enamkeX OK (wrapped) 10
Heat s@0 tNote) nThe treating conditions and the measuring method are the same as those described in the note of 30

10 properti estable3. [err]-6 hr [err]-6 hr [err]-6 hr .
[err]-6 Mg cnoddSTéhidY, chhoddhug K‘%-? i i id=Pond in- in chairc oh ;

, parati le 2, wherein there is no amjd&’bond in the maijn chain; shows :
K negative It {failure) even at4)€f§Et§a §{hgﬁilal %Esi!tﬁééé GFEQ hoéllgsngjgﬁl 16.6% asto 1X-

K 35 retentin plfcent of dielectrié Brefown voltage aftérietfiorhiing(al £A01Clfor168lhddfLON the other 35
15 Abr asinhedt, Exasipts a0) Q€ 28 drid'P8 SYhefeinabele a0 Bmigle bonds in the ndith chain, show affirmafive results
37 {pass) at 1Xr 2X as to the therm4 ShazBrefstetcevhighds ipprowgddwotimes or more comparing with

20 vol t agem krgtz’)veﬁmr@ql%}, agchghgw remarkably improved vg!ge_sgf 85.9-79.4% as tq_tz_e Batention percent 012 6
13. 2 ielectric rﬁgkdswn voltage after deteriorating at 240°C for 168 hours. )

40 Such greatimprovements in thermal shock resistance and dielectric bréeakdown voltage after deterioration 40
are caused by the introduction of amide bonds which show heat resistance into the main chain. This can be
shown, for example, by curves obtained by thermogravimetric analysis of the resins of Example 20 and
Comparative Example 2 with a rate of temperature increase of 2.5°C/min. Weight retained on heating at
520°C was about 15% in Comparative Example 2, while about 35% in Example 20.

45 45
CLAIMS

1. A process for producing a polyesteramide which comprises
i) reacting one or more aromatic monoalkyl dicarboxylates of the formula:

50 o _ IR . 50

ISV M / - L
v v \ 7y -
/4

wherein R, is alkyl; with one or more aromatic diisocyanates to produce an aromatic dialky!

55 diamidedicarboxylate of the formula: ) 55
i R a . CCORy
. \,— ‘_ et :' T o0e .--".f'—/‘.", ey
. \\ ".:/' . -~ v:_';.—_\;—‘--..'_'.l\_. \"..‘.. a;l'



After 168 hrs 25 at [err] - 1.9 11.0 o
10. 8 _ 11.3 10.8 25 ' ' 15.6

85.9 ' ' 85.7 . .. 85.6 meg"mllmumcullnlit es negative, i.e.:
an unsatisfactory coating as cracks devetog it t he &nahel. 30 Note) The
treating2lconditions and the neasuring:nethod are, the sane as GR89t288 B 27
desctibedTn the note of - 30 Tabl€ 37 AS shown i1n lTable 5, Conparative
Exanpte 2, wherein there is no amde bond in the main chain, shows negative
result (failure) even at 4X as to the therml shock resistance at [err] - 1
hour and -OpknplNS% as- t 0 Bémpaed@at i on percent of dielectric breakdown

vol tage after deteriorati ngxatiplef2er r | Efafiple268 hBlBIe 20N t BamBleRST E}émp%lagl
Exanpl es ®0, 21,22 and 23, wherein.there are ani de bonds in the main chaln,5
show affirmative results (pass)%.at 1 X or-2X as to the thermal shock '
resi st anceF'e¥bilteh is i nproved™ @ ti mesPbPKnore cBhPlri ng wix K Conpar &t Oke
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is reacted with the pol yhygric al coho 's) and.with.a linear -pol yester. 6. A

process according to any ome .of the. p ece |ng claims, wherein the aromatic
mongal-kyl di.car | af eof Cth 4’ dmprrethyl or.-nmonoet hyl 40
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(rrr)y is eqU| val ent %or nore based. on t he total anount of the acid
corrponent 9. 'A process accﬁr ding to any“one _the preceding clains
wherein 40 equ 20 i+ Cs{3 oxy 1) isocyanurate is
preient in the%@#y ydrifc 0(19{{ IQ\ o &B% 10. A proces 3
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- 2. Ocompbargl apfl the imidedicarboxylic acid of the formula {IV) in an amount of 5 to 50 equivalent % based on
the total amount of the acid component are used and the alcohol used in the second step isusedinan
amount of 105 - 180 equivalent % based on the total amount of acid component.
17. A process according to claim 5 or any one of claims 6 to 10 when appendant to claim 5 wherein the :
60 linear polyester is a polymer or copolymer which is obtained by reacting terephthalic acid or an esterifiable 60
derivative thereof or isophthalic acid or an exterifiable derivative thereof with ethylene glycol.
18. A process according to claim 17, wherein 10 - 46% by weighit of the aromatic dialkyl
diamidedicarboxylate of the formula (il) or the mixture {111}, 25 - 45% by weight ‘of tris(2- hydroxyethyl)
isocyanurate and 10-65% -by weight of the Ilnear polyester, the total being 100% by welght are reacted in the

65 second step reactlon _ 65



25 tris(2-hydroxyet hyI )-i socyanurate followed by the—reaction with one or
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4¢ 45 wheRZin R3.is a dival ent organic group.

45 15. A process according to claim 14, wherein the imdedi carboxylic acid
is 50 -
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di-am dedi car boxyl ate of the formula (I11) 55 alone or in the mxture (I111)
in an anount of .10 - 95 equival ent % based on the total amount of the acid
55 conpound and the i m dedi carboxylic acid of the formula (IV) in an anount
of 5 to 50 equival ent % based on the total anmount of the acid-conmponent are
used and the al cohol used in the second step is used in an anount of 105 -
180 equi val ent % based on the total amount of acid conponent. 17. A process
according to claim5 or any one of clains 6 to 10 when appendant to claim
5, wherein the 60 |inear polyester is a polyner or copolynmer which is
obt ai ned by reacting terephthalic acid or an esterifiable 60 derivative
thereof or isophthalic acid or an exterifiable derivative thereof with

et hyl ene glycol. 18. A process according to claim17, wherein 10- 45% by
wei ght ofthe aromatic dial kyl diam dedi carboxylate of the fornula (I1I) or
the mxture (111),25- 45% by meight of tris(2-hydroxyethyl) isocyanurate
and 10- 65% by wei ght of the linear polyester, the total being 100% by

wei ght, are reacted in the 65 second step reaction. '
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GB2 012 288 B L 29 19. A process according to any one of the
precedi ng clains, wherein the first step reaction is carried out at a
tenperature of [err] in a solvent. 20. A process according to any one of
the preceding clains wherein the second step reaction is carried out at a
tenperature of [err]. 5 21. A process for producing a pol yesteram de
according to claim1 substantially as hereinbefore 5 descri bed
with reference to any one of the Exanples. 22. A pol yesteram de obtai ned by
a process according to any one of the preceding clains. 23. An electrical

i nsul ati ng conposition conprising, as a main conponent, a pol yesteram de
according to claim22. 10 24. An electrical conductor having an insulating
cogting conprising a polyesteram de according to claim10 22. Printed for
Her Nhjesty s Stationery Ofice, by Croydon Printing Cbnpany Limted,
C)pydon Surrey, 1982. Published by The Patent O fice, 25 Southanpton
Bui | di ngs, London, WC2A 1AY, from which copies may be obtained. t




