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EP O 488 686 Bl Description FIELD OF THE | NVENTI ON 5 The present .
invention‘relates to a nethod for produci ng napht hoqui none di azi de esters,
of phenelic conpounds using Iactongloa‘gsw@ $ol vent for the reaction

m xture. BACKGROUND OF THE | NVENTI F i's well known in the'art to
produce positive photoresist formulations such as t hose. described in U S.
Pat ent Nodesaiphion, 473, 4,115,128, 4,173,470 and 4,550, 069. "These i ncl ude
al kal,i~- sol ubl e novol ak resins together with |ight-sensitive naterials,
usualyy a FELDGOF THEINENBOMt hoqui none di azi de conpound. The resi ns and
sensitizers are dissolved in an organic solvent or mxture of sol vents and
are appfi ed He reesen invefition relges trommethed fap pepdudirigsnaphinaguisane tdigaide esters of plsnolic
par ti cul arcompRyndscing isatogns &7 e golveptior the reggiian WSt ak or - pol yvi nyl phenol

resin conponent of these hotoreS|st fornul ations is soluble in aqueous
al kal i ne N hthqu|none sen5|t|zer acts as. a dISSO|UtI0n

rate |n2| bito . B% l e torP sgiaq oo s“ ex qure of sel egs
f the Qogt p

o goez"%eﬁ e ﬁf?%f A e i ./ ?i;dt@“%ﬁﬁi@ﬁﬁ %f% o
areas of t

This diffg 2 scr ' jﬁ% E)y sﬁ ,a i@gm@xpose 2% eas o ﬂ\sor
phot 0rer§' St ﬁﬁandvél& in 'Eh% IVr %f%ﬂé@étpﬁ&l&r&st Sorm{iERhsS & sdilble in

al kal i ne QgyahMalia s'é o, 'b@tthé/\&ypt\tﬁ‘othh&uelé&%?ﬁ%?%&ﬁa@é HS3Iuiith Fatd MABIRK With respect
unaf f ect eqo to tbin. UpBiF bipotie 85 §¥eSlodl iad8s bcthe Bbatddcdubsial 16 Bctinid Gadid#brs thomdver, then

| mpo{tant sgisikdp uadergdboh AERIHI iNdudedl siuddir® traMRrhslios BHISRY &xPobel rRek 6 it daitmg are

1, 2- napht legersd om0soible dandhe Bridkjoséd res3C Tlils Oifference in solubility rates causes the exposed

1, 2- napit hegs bhthe etidterasis eeating ti bo tisoivad: wbbnathel siisirato lssimmbizes v aliatipodendlapigend
t 0 exhi bi tsoi@tion whilgptbe |umxp®hoememeedhrwmumﬁacted.atms produtinge a posiive)velisfamttemm oo thet he
| i ght spe@@bsumvvnen for rrul ated in.photoresist conpositions. The trend - in

ni cr ol i t hogrpmportag groupcp! phatospnstiiers argy pdensatien preduats ght &ewmmlﬁﬁﬁe

t owar ds sffonig acid op @ mpphihequinprediagide-devitenie geid and eajyolst Hese CWPftﬁlt‘m@ to) @ik

rul es r&q ﬁPR"E”l Pheteskesd and éP'?t"BT‘t"bthﬁV"‘b‘Bt Wg'@k?f@?d'%‘ SpReBIm MRen fpAwlated é!’s?hg‘f"es'

manuf act uC@PResSer ef ore there i.s an increasi ng denmand for UV- 2 ( DEEP- UV)

and UV-3 30 T "ﬂ‘ﬂﬁ%’%@ﬁgwwﬁggﬁgﬁg ggf};% tfeéf;?r‘%;lgte "&%gm%{ﬂm'ggg

srst m re V.
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resists. % Q%EA it m% e % s
sui tabl e Hg,ﬁu;,l,ongbggs hableSSH i (36BYRT) hS 0 suc d| azona oqw none
esters is NogyiMbdis/of sﬁnn&mﬁaaﬁh\éqnma\e%aterseehorﬁ.mstcsﬁeu&u&it. @&xve.ttsyéén SUBR LB
pyT ol | i 580 ffthtyNDIrDllidome SIMPY Cacotdriel hdatbhitrild bremiRdd v ysishh. Vi Bdse 39/ §érBiilly dheBRASQ 1 S
gener al |'y chtsigdl ancb algo @adndoisdoceptiel Gobamn dafl) bides Osed SR h&Nnciucid) THRIIAE pBraiRs,C
bas es_,us edhethglaining, MolbthyINcdrpiviinecdimithyl | acite HyYdideCkng auixtirs ittetdol [TAS piocassdd-uliingy |
nor phol i néesal seiwhibake sysioms guovide diiazenapinitbquinoat Lesterst ¢ axomsistantiyT hepdpqualitg Scesver,
utili zi ng ptovidisg simildr ipatity/ dnd sensislpadty ofrthe diazovasthes terames patreimely aljiculh t A simiartpercessof
consi st4entd ytilizedder making 2 tyt-digzp wetors jor 20 4481 iScnixey didzprisbtens. I wediionymaling 2,14 diazo
consi st en@§ergfor 2 /el 5 Mired ey estart besemes evep rmaare difficult - qunclti'llﬁﬂgl 4 tefrahyidiokyben-
process 4@°Phenage.tj | jzed for making 2,1, 4-di azo-esters.or 2,1,4/2,1,5 nixed

di azo esthE In Egg'“@ | maki ng 2,-1,4 diazo esters or 2,1, 4/2 1,5 m xed
di azo est TN e difficult vvhen utilizi ng a tetrahydroxyben-

ZOphenO e. S}Y{N%ermonr ‘jJ Ian[\!VEIEI'I' O')' 45 Th ‘ﬁ%tlz rg ingn 0 ate esterf mgved
process f %razmmgn&e @ﬁ}mﬁ ﬁg)&@loﬁi cQt oun or8: p: I%O‘Etwrly the mve%tron relates to a
process for making 2,1,4 and 2,1,5-diazo esters and mlxed 2,1,4/2,1,5 diazo esters of phenolic compounds,
such as benzophenones. The process utilizes a lactone as the.reaction solvent and a base which serves as

50 an acid scavenger, for example N-methyl morpholine (NMM). The preferrsd solvent is ‘gamma-butyrolac-
tone, which is a safe solvent for making such diazonaphthoguinone esters, .is blodegradable and does not

* require any special safety and health precautions. | .
Thie invention provides a method of preparing a photosensutrzer oondensate as defmed m the appended_
claims. . i -

65 _ The. subject process provrdes consistent qualrty dtazenaphthoqumone esters, where the degree of
‘esterification can be reproduced: from batch to batch The degree of esterification is extremely important in
controlling batch to batch photospeed and resolution charactenstrcs In addition, the degree of esterification
can be tailored by carefully oontrolling the stoichrometric amount of the diazo sulfonyl chloride. The
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di azonapt hoqui none sul fonyl chloride and a phenolic conpound. Mre
particularly, the invention relates to a process for making 2,1,4 and
2,1,5-di,azo esters and nixed 2,1, 4/ Zpglo3ed b8 €St €rs. of phenolic
conpounds, such as benzophenones. The process utilizes a | actone as the
reaction sol vent and a base which serves as 50 an acid scavenger, for
exanpl e ‘N mekdmples ndeimofistrate e (sPdifdkis - oThﬁch heghtoduirdne @bter®Nhaving varying degrees of es-
ganmg- but yr ekifeationt Tneeiegred bicistetification aksabisinddweing HPIAY techpiquesg such =
di az %p ht-hoquihe gneesss tfcths present [rivertion) rcand atohide diazbnahbtrequinobe aﬂqsmite nars)abstantlal
speci saf emgunh ptdcdmpiek tside mrastyete t Theses sideT preducts\rseeitide theppronuictive f gonsistehttydyelidw,
pr epari ngp agﬁ%t’t@m dipzoagohtbenvitonesestors, mscomedrisencld thergrav dark pmieas drerer Drapeplor
The Rutet diprooesiasy The oRbiad sPrecarhs Fat o pasiiy spTteieddand 7% slighh s du Tesetica
est ers, V\hefee‘p?ﬁ%""d 8%99(9?“9%"[3@?"@{“3 goop .ndﬂpaemeqwa prdeagesistent 'I'“ﬂ?ﬁabat ch to

bat ch. - The ded@&"5psscibs pleped b invention aisq, gllo P’% ?"57‘91 l"?a?ﬁ drying 98 e dpae; %
batch to baf"@ en [d eéﬁb r?ﬁofé%%ﬁﬁtr?tﬂ??d 'ﬂ?"a&?ﬂ? 9 g5pye "‘;Fré
degree of eg 53 °db'%r'f' %egacl“ﬁ'si‘l ?"8 oz’ m ul aﬂo stalp s°svei
SBEI_OIE)(zglrrglrrgts e%?}r:% o%‘&:ad@ a‘?isns ualy rye Flolgfu no r(\)eesé el rt?e sGI 6
havi ng varyi §sﬂg o

est abl i Sh@dow.@gc. hitod, SR PAeS1G54 the Hhgalb B8 Faica RérReizod emav%ermauy%n
provi de di agsHeaRRi\RHWY pheidic ShlpBinds Wi drd¥idd Bie2ibRs brgdhic B nalBUNt of conpl ex

si de product s.Thd ARECorgdnitSuciamaniid Ma§ bR reeled BRtetaBIg iPstelchibretrid Guahlitics VRS thd tgdibilyl
yell Q' 5  vedihe brndiic @bhpbuiidsl Rowdied 268 \sHBRIE BdiPolias Recd SibeSombletel} @5Tprliod SrdNosk O
the gray, daiak swieliaheticoquamites d ltiadiaze ahdidrgadic acibalide cothminiids @ty &b Toridbhsed with the
subj ect v ophsmsliccanmpotiels.cT®i total @mndnt X |dizdo andl ofgasit iagiithalidei febctedn witre dtet prenolic
t enper at ur e conpormsls $hege teosuificientr ot produce ta phalsersitieat compesition capebler ofqinbibitingy ther
i nconsi st endissplitien riatalof anTaiiali-galublogesin. of t he present invention also allows |
washi ng, cl earfihaghenalis compounds wiich mey ki cendensediwith thardisize proanicossish halidgrnte reprgsantsgy
as 0.3 to: 0PpYwoetes feaeriaedhBhend(@: g. - gamma- but yrol actone) can be achi eved
by 10 drang the finished product - in a yacuum oven at 40-45[err}.- “for 24-48
hrs. Hi gher anounts' of retained solvent “ful d be-detri nental t o obt ai ni ng
consi stent phot ospeed for .the: pho‘tnesl st_f or rrul &gy ons. The process i s cost
effective, safe and | eads to consisteR | ghjguai i ty yel’ | owcol ored di azo
ester mat rial -and is applicable.: for R d ety of 'di azo ester
conposi ti'ons. The phot osensi tii ZEr coppQ S bns” imay "be’ ‘obt ai- ned by

condensi ng phenolic conpounds W tﬁaa' d| ago 15 or ganl c acid hali des.” The
diazo and the organic acid hal.ide ray. beR ondensed either sequent| aIIy or
concurrently with a phenol i c conmpaunds ‘to provide-the diazo, .or gani. c acid
hal i de. TGhe di azo .organic acid. hal i-de may be reacted. preferably in .

st oi chi onet r,vh&eiﬁaagm 1oHe SR, bh t he, hydroxyl beari ng phenol i.c conpounds.
HOV\eU t he. phenol i ¢ conpounds need not be conpletely esterified and | ess
than stoichiometric quantities of the di-®p and organic acid halide
conpounds nay be condensed with the 20 -p enoI |£ conmpounds. -The total-:
anount of*di azo and organic acid hali d . Rith the phenolic conpounds

Shoul d be sufficient to produce a phot ~®’ .zer conposition.capabl e of
) sol uble resin. The phenolic

tﬁﬁé %b&ﬁnedﬂ}%ﬁ&ﬂj@e ph%oh@ %&ﬁ;{ohﬁds%ﬁ\ |608kazb S
or

inhibiting the dissolution rate ot %
conpounds whi ch may be condensed wi't h t gani-c acid halide are
represen_tgd by the general for mJI ae (A) (B) and (C) 25.
_ | Rq
" R, is H, -OH, halogen, preferably. C1 or Br, or alkyl having 1 to-4 carbon atoms; with at least two and not
greater than six R, radicals being -OH, X is a single C-C bond, -0-, -S-, -802-,
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30 35 wherein Ris -H -OH [err] or [err] 40 [err] is H, -OH hal ogen,
preferably Cl or Br, or alkyl having 1 to 4 carbon atons; with at |east two

and not.greater than six [err] H, Xis asingle CGC.
bond,-O, -S-, [err] 50 EPO4%§@5§%?€H‘] [err] [err] [err]. 15 nis
1 or 2, Robis H alkyl, aryl, substituted alkyl or substituted aryl;
preferably al kyl having 1 to 20 carbon atons, nore prgferably 1 to 12

car bon atons, pref rabIﬁ’aryI bei ng phen or napht hyl}, alkyl or aryl may
be 3 bstltuted Wi LI owsd . ety ) nhgviceal-a-od CHehybpn-8+Oms, | ower al koxy
havimg 1 to 4 carbon *at ons, or ﬁalogen at ons, preferably Cl-or Br; 20
whereirs [err] is: Hor3%40

[err] [err] is Hor -CHfth at: least t E éﬁ cals belng -OH, and 45
(O [err] wherein [err]’¢39?icﬁﬁﬂﬁr' al { 4{Bd’al kyl, or
substituted aryl;- the alkyl radicals R2 nay be stralght chaln or branched
and naé?be substituted w th hal ogen atoms or | ower alkqu groups having 1
to 4 cdfbon atons, preferably the alkyl cal §h ~£Jdem-20 carbon atons;
the aryl radi cals[err] are preferably 4(6@'9*:_@'0658%@86 Bl 3rzr'nnonuclear and
may be substituted with | ower al kyl or al koxy groups having 1 to 4 carbon
atons. or with hal ogen atons, preferably the aryl radicals have 1 to 10

car bon at PQ WA s hdidth R 1 G bPEakb
preferr €d9@1 ° &ik 'tJH é’yﬁ{%ﬁaﬁ) g*f?yer bl ggﬁdﬂ?{aﬁyl glgggg@y alk%l %Fiérﬂ%ay%ge

especi al | ¥ubgﬁtﬁl th? @ampﬁoxp RIS £ 8Ctalln tBRs, or
gene%g. f Qéisgé @)prégrg,,y@lygrapxyl bearl ng benzene conpounds such as -
hydroxybenzene , 3- dlhydroxybenzene 1, 4- di hydr oxybenzene,.

1, 2, 3-tz5i hydr ox-
R4

)/\\ Re

wherein R; is H or

30

36

©

50

55 _ _
whereln Rz is H, alkyl aryl substututed alkyl or substltuted aryi the alkyl radicals R may be straught—cham
- or branched and may be substituted with halogen atoms or fower alkoxy groups having 1 to 4 carbon
atoms, preferably the alkyl rad|cals have 1 to 20 carbon atoms; the aryl radicals' R are preferably

"
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ybenzene, 1,2, 4-trihydroxybenzene, 1,3,5-trihydroxybenzene, and the |iKke;
di hydr oxybenzophenones such as 2, 2' dlhydroxybenzophenone,

2, 3' -di hydroxybenzophenone, 2, 4- d|h Q@gggphenone 2, 4" -di hydr ox-
ybenzophenone, 2, 5- dlhydroxybenzophenone dlhydroxybenzophenone

4, 4' dlhydroxybenzophenone to and the like; trihydroxybenzophenones such
as 2,2', 6- tiidnbyueles anld aiag 65 BRBRNGY with 18weh akylioh 3kt Wi B Mavidd P REN@FDN atoms or with
2,4,. 4 -t r i Medgenxardnes) fropfaom Qvcaryl 2adibalé hbvei hy d D eupdrescnty) benparels in which R, is an aryl

3, 4\5° tr i hystiicakyrb pariafahe pelered aﬂd:oﬁIﬁUHndsl ik @hich hé aghwdicadie\alphorybiatical el @spesiaiiyh
as 2 ' 3, 4-preddrreghy dr oxybenzophenone;... 2, 2', 4, 4' -t etr ahydr ox- ybenzophenone,
2,2 4 6' 6t et r AhgrgrtivxpHenalic ommmdseepresm@ byahesgenbrctfprahydﬁ)@xw bmmlchmo ipenzene
2,3, 4,4" - compouats, shchry B rdhyohenene, 2.38ihgdracybanganp.al hef eb?@n«zd rileydeox-
2,3" 4 6 t ebenzppel 1 Stsludroxypenaenon &3, Srthygroxybepzeng. ?’@tﬂ‘ el mméuch
3,3 -;ﬁbg?eg%ﬂih ? %%m;zé?%@mnwﬁg%w T W 4'—duhyd;z>;
zophenones 0% i 'ﬁf@?jz

al kyl kefoorfég tgﬁc' e,2 thydrox g@ﬁg@g}g 52:?%% %f j 34—9 dr yben-

2, 5-di hydr & T
di hydr oxyph op:ggo\étfah

op

W

S o i A "% ‘-.rgu.,,m e
and the 15 9 SJ;JX h% ne.h§‘¥'4'19-te a 9!’0)@% ‘gJ a&ngnﬁeﬁ 6; é&xybeu
met hyl , et hen e:g:?d'}ﬂ@ phg}%ﬁgs}’ Bihydetx¢Ydnd tﬁﬂfq%@‘ er@p Qk}l kGtomels “sBeh as 2,4-
di hydr OXyphﬂﬂWoxﬁﬁ@! Kaillyl KstdnBd) 2B-ditlylroXypREnP e eRinbs, 8 alinkdf ARG ketones, 3,5-

di hydr.oxy di diy@raxfoRenyt dikyh kékin@x y2H PRRya FphéryC Bk Retarios, 345&.59 pthenyy el ketonss,
t et r ahdr ox yxh,@RRyaythkFphenyE BikAketned, ghd dhe Bie] Fraribly @yl taype¥d 12 carbon atoms such as
di hydr oxzadinpeuen) ydthyd Xt S i-hakivih \heistgl X ebiyh esadaci, and diRs likel idinydtexgihedyl pdisiyy Iketones;
al kanes, prigtiyeioniphgnyl apalel kesdnbsa dibgiraxydifhemys; rbydiapdiphesyihsuoie as 72 ophpdrogdiptchy;
li ke; di hy detakgribqdipieEngs auihdss 2,2 4 M4'ytelrabydydxpdighenyt: difydgydipbienyly ckidex:ydihygmgydibenzyl
t ri hydr oxy -oxidesa gibydroxgdipreny lalkgries, ufarably, lower lalkknes Such s afethansl bariaarrppage 4. theplike
car bon at ordihydroxybenzoig agid; BM?IOXYZBWO!C agldsg dihydgoxy- and Wehydroxy- bieriagiel peisk gilod agteratalky!
2,4, 4- t36i %@ﬂﬂ%‘c t9 12 carbamyatamsx Eﬁ%ﬁ’ﬁ?‘&' 24 P4 3 and fé-dingrroryRngpele. 2.4frd
tri hydr oxy ‘"'B%i plgt ?‘Wd ate-samé the. likey idﬁf!?’%x?ﬂﬂ “"WVPWyH?'B%?/ acid phogy! esters;
tetr ahydr 0 d’&’l‘ "Vs'lff‘ SH%W"’Q’&’C H'P%ng'&“'ﬁ %W%‘Wé eny syifide;lihydrox-
di hydr ox- P |f° %{@ﬂ TR Hﬁh}‘fif?ﬁo%?" a “‘¥'rk S‘Pdrsb zﬁﬁ‘éwwmxyp‘“’"\"

napht hyI Softold dro phen a L e of lower alky!
i m% o sé.g 3 ﬂé’ %@Ré % kP ‘?ﬂ n fe}é}l
4

One[e”] r n%.hééﬁﬁ roky 2, h 55 di-tert-b tyl dlphenyl 44-
2, 4-di hydr ,,h,;t , eRGRDRED AR, smdg@a o Riphéhyt
and esters; 'su 4.,,,3 i like. LEL T @ ydroxy-' 5 “tet rabrormdl p eny

4, 4" - di hydr OX¥heprafeRbd TBEIY - herdiic dbmﬁoﬁﬁds oftyéﬁéfél forfu AN ¥e the ﬂyo%xyl-beanng ben-
di hydr oxy- ZogheAéns® hdtythe sapstialiflbrofo@dd compélinitd arélin RaadromibbizosHanones.
2, 4,24, 4' - t et AddngORependlic Tompouhds- rbitbgembd By'géhoiahRila @) brb QM droRYREpHtHERNdsi sligh.
35 The gor e2amydockyndphtadiensf 1piditiyolokydaphaBit, NUSdinydrag@agtitaloné, 0n Bdihgdrdiaphs €
t he hydr oxthaldne.arti7aithyirexynaphihpliesn o h@dinairmtyrabiehalsag e @j3alinygrofynaphtaslered Tedmpawrds
are the wetweatinhdiewx piisitydpiyasphthaene, #urchey likehdhydivaystyiaptthyeatipoesnmish s dinevked
by general vﬁmﬂmb\e& e, gictthe dfkehg’  didydioxpiephibyianpe aro prafdired.sThe hydroxyl groups of the
, 2-di hydr O)WWQ"S*W‘PF@ @os may e g I'qqyglp @)@y?ﬁﬁ}?fﬂuﬁ'&‘l‘seﬂem gnfferent nucleii of the naphthalene
, 5-di hydr oX99#¥%ht hal ene, 1 , 6-di hydroxynaph- thal'ene

7- di hydr ox ttPfhP'L?ﬂ@c cg_m@ugﬂ ggﬁssgg%%gﬂnﬂaq fgﬁ\@la ((5) are bis-{3- benzoyl-456-tnhydrox

1

32 3-di hyﬁr o% &l és (3 cegl-a. y yp Oyl - N oplonyl—456trihydroxyphenyl)
2, 7- di hydr % r;a Rary Al M ) , R U740 _ "’W@‘P ¥'*§' BH%as
2, 2" di hydraq 8&5 ] pj%"g g’ ¥ ”F hJ" & rﬁse(g
are preferre ' id hidld .ch- ?e‘agl'e Xrﬁ(?%fﬁﬂﬂé\ Q%r 1,2-
i ther o tigung sty B britubd oS4 UG 22,,2‘ ides
_rml ety. AmMjjgbel hﬁh@ﬂ@&@ biGthé SHIFRLIRSRtioh BRF Q@?E\ht@r@l liad3 UG é'% é&nd@r e
bi s- ( 3- benzgmshestifonyl @hiblide! preSaRdsuiicha chMmeﬁlUJthbﬁm) Iaéil%ﬂde dodecanesulfonyl chloride, and
bi s- ( 3- acetiyd liké; deyisaiidnil dRAdeR SRS Byﬂz)me%fom&ﬁbﬂde niaphthalenesulfonyl chiorides,.and the like;
bi s- (3- pr opcmyNdds Buch aé Bicky cHiicy, DRy Jhioride dléiRhloride, benzoyl chioride, benzoyl. bromide,
bi s- ( 3- best yraptithodl chjoBdesy anld e itkec\Tihé Bratstrpd ﬁ’ﬁitﬁtﬂ{ﬁﬂ halides ‘are. lower alkyl sulfenyl halides having
bi s- ( 3- hexainiol carboib atbms, lopiepuizsuionyd haiided gnd edzay atides. “The acid haludes may be subs’ututed or
bi s- ( 3- heptussupglituted. 5, 6- t r i hydr oxyphenyl ) - met hane;. - .. . - _
bi s-( 3- decanoyl 4,5, 6-tri hydroxyphenyl ) - net-hane; b| S- (3-

oct adecanoyl -4, 5, 6 trlhydroxyphenyl) ‘met hane; and the I|ke

. .
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Anmong the organic acid halides which may be reacted with a 1.

, 2- napht hoqui none-5-sul fonic acid or 1,2- 50 naphthoqui none-4-sulfonic
aci d to. produce the 2,1,4- and 2, 155 dba 6er) ht hoqui none sul f.onyl . chl ori des
utilized in the process of the present 1nvention are: alkyl sulfonyl
hal i des such as net hanesul fonyl .chl ori-de, ethanesquonyI chloride, .
propanesul f omy lacig BdaGdngétamaybeliotgane stidhf 43 Bydiunt Edrisvhatel 6r thelike ar ad@swintuﬁe%)shch as
chl ogi de, tistg dvine, pyiriliges o Nymhesiiyl iarpiydiinechl or i des such as benzenesul-f onyl
chl 4xi de s najebdrdiey ©riss prlefettipventidn| tiare Beagovidadid methed bi dregerimcy bholvadrisitias cadeh as
acet ﬂ" c hlsge calmyisifigs tandensing @ lphanclicchempound Fepregdnted!bly thei gelasral lmrulm(_h) chl ori de,
benzoyls brom de, 55  napht hoyl- chlorides, and thelike. The -preferred
organi ¢ acid halides are |ower al kyl st fonyI hal'i'des having 1 to .6 car bon
atons, benzenesul fonyl halides.and benZ%! hali des. The aci d-hal i des may be
substituted or unsubstituted. . 8 686 Bl The acid’ scavenger mey be
i norgani c, such as sodruntcarbonate; \ | i ke, or -organic ani'nes such as
triethy? amne, pyridines or N nmethy b e ﬂRe According to the present

invention there is provided Etrnﬁlt_,_ paring a photosensrtrzer conden-
sate conprising: condensing a phéhol i onpound represented by the. general
formulae (A): 5 R 10 [err] [err] V\/nereha Ris 20 -

[err] Zp. : ~ [err].Ra 30
[err] is H -OH halogen |ower or | over alkyl with at [east two and not
greater thadeishis [€rr] radrcals bei ng - OH, is asingle CGC bond, -0,
-S-,{err] 00 0 [err] 40 [err] 45 nis 1 or 2;

wi t h a. di azonapht hoqui none squonyI chl oride, wherein fromabout 50 to 100

nol e pescent of the diazo nmoiety is. 2, 1qud|azo and fromO to about 50 nole

percent of the diazo noiety is 2,1,5 dr-vo t he phenolic conpound havi ng,

on average, from about 60 nole- perce:i:r @100 nol e percent of its 50
7Q

hydr oxy groups esterified by the Jdiag oqui none sul fonyl ..chl.ori.de; the
condensati.on reaction is conducted i one sol'vent preferably sel ected
fromtHKe-<group consisting of gamma-butMyHe ac'éhe gamma- val erol.act one - and
del t a-val erol act one whi ch’ may - be nixed With anot her - sol vent such as
acetonitrile, normally used in the- prodﬁatron of " napht hoqui none di azi de
esters used as photosensitizers:in- the presence of ‘an acid scavenger ; and

t hen S Ubs ﬁq ‘?-Pt(J)IY er%&'n t;vr!ep ctwvhe? alEyr? at lgass{ %wlo Za% no? grea rtﬁan six Fl. radrcals bemg -OH, -
© X is a single C-C bond; -0, -S-, -302' S . .

Q L
36 | i-g;'_, -c!-(caz)n ’ -cnz-é-(crzz)n 5 .-z‘-o-
-g-o;(cazln-, -cnz-lfgio-.(c'nz)n-,
40 : B :
~(CH2)p, O CH3-%-CE3,
) -

.nis 1 or 2; with a diazonaphthoquinone sulfonyl ‘chloride, wherem from about 50 to 100 mole percent of the
diazo moiety is 2,1,4-diazo and from 0 to about 50 mole percent ‘of the diazo moiety is 2,1,5 diazo; the
phenolic compound having, on. average, from about 60 mole percent to about 100 mole percent of its

50 hydroxy groups esterified by the.diazonaphthoquinone sulfonyl chioride; the condensation reaction is
conducted in a lactoné solvent preferably selected from the group consisting of gamma-butyrolactone, -
gamma-valerolactone and delta-valerolactone which-may be mixed with another solvent such as acetonitrile;
‘normally used in the production of. naphthoqumone diazide esters used as. photosensltlzers in the presence
of an acid 'scavenger; and then subsequently isolating the photosensrtlzer ‘condensate.

66  The following. specific oxamples will prevrde detailed |llustrat|ons of the method of the present invention.
These examples are not intended to fimit or restrict the. scope of the lnventlon in any way and should not be
.construed as providing conditions;. parameters or values which must be ufilized exclusively in order to
practice the present lnventlon Exampies 16 and 10-14- illustrate the process of the present invention.



55 The follow ng specific exanples will provide detailed illustrations
of the method of the present invention. These exanples are not intended to
limt or restrict the scope of the ppyembiggggyn any way and should not be
construed as providing conditions, paraneters or val ues whi ch nust be
utilized exclusively in order to practice the present ‘invention. Exanples
1- 6 and 10-Cbéhparhtivel Skdnfilles #-9) @lugaRCsirfir Plocdsbed utidingSsdivénts BM@thanOthose of tHeFbresedtS 8
686 Bl Conpraeratibn.ve exanples 7-9 illustrate simlar processes utilizing
sol vgnts ‘ot her than those of the presént invention. EXAMPLE 1 5° Synthesi s
of 2, , 4 DEXAMPESter of 2,3,4,4' Tetrahydroxy Benzophenone, 88% '
Storchioﬂetry Into a one I|ter four necked fl ask equrpped with a
t her momet erSynthg : 2h23H¢" Je Benzophepenoc88izisfaihiongetr®: gr ans (0. 05
nol es) of 2,3,4,4 tetrahydroxy benzophenone and 47. 256 rans (0 176 nol es)
of 10 2,1, 4 ‘aPézQ!?eé*isr PH Pkeéﬁﬁbreﬂ'd@eﬁﬁrdh 8 thyrmpmotep stig q,ﬁ%ﬁg &grf"s s "Bfﬂé'efe

1

The m xt ur éw?"rse@ 43 ﬁﬁlﬁ'ﬁra&i’?ﬁ?’% E’Q f‘l—?P?’;P
to obtaill & tf _ “Wﬁg 8[1'33“5’8 kit ?ﬂ'@ 81 W’Wg
20.23 gr am§ °’

gamma- butyrql so b ctﬁfeéljﬁgfcﬁ ﬁ\? el Th”:%sg xé%?{é gafﬁs %m?hs%

reaction fI% t,eigmgr 3
Foact | onags e A rv%’gaé ﬂa& P gfg@i; iy Ahpbited

the reacti QioRATnGRIEP TR Bactiéh Mixtlite wé% e @Gﬁénh%é\%t@e&‘%sreﬁ eélu ﬁh an
destroy anympiti@acted sul fonyl chloride. The reaction m xture was sti rreé’

for \gne hour wRGeidisH mixdurd @E< Hrebifitated NBYVarowrtgt i Nl iit13 Yof | daBkiEdat Waksi. A Tafow fine
reaction nNipicigitslo MBSOLEIRE iwhich Aae sinBY fdil lsoubrl Aglrs brDdetattéd idierbd el wadhetewlth
wat er. /Awoyabdudw litars6f distideal patbralie Wiy odkb ajas @il didil 6t anamStinpdraae by rdraningediral
hour s t hen tdeghrd Bathsandurfnbll Bterabe asle waasiredfietitt Was2flaced o &l tvacliuini dven at 44-50°C
distilled wedargght. Thbgieldef heprodekeasddd geams. dried first at roomtenperature by
drawi ng air tHifLGudgta indicBlectacdistibyliondd be: Af.22% Tetrpesterad@29%aEiestors-8-8%iQi/din pstorsiendt
pl aced in &aeegeliuneegiodmatgiels40- 50 [err] overnight. The yield of the product .
was 51. P5grams. HPLC data indicate ester distributi-on to be 41.22%
Tetraest er F_Xﬁy.'i‘@?%) Tr| ester, 8- 9% Di/Tri esters-and traces of unreacted

mat eri al s. : 4 D| azopEst er . ‘

phe _ higmetry, 1:4 (Tetra
benzopheno - 30 Into a three Ilter f our

necked ¥ ask' V,\Au'g,nec’f} u. GFJJ a 3 %aﬁ opRg 'tibAel were
Lgﬂgg:ohﬁﬁf)@%@:aﬁﬁ ;;% eti -9’4-'?6{ ﬁ?%z J'g?”a & A gjgpns&a‘?frﬁoﬂe

and 1200 mtem M@?WEW&P&Q&B&&&) obibR a Bibaitlsbilfon VAS ST r r e at_.room
t enper atygre (a2 5dparatel sohsdn vt Pripard by tidsbiving 802 grdsar N-rﬁeﬂﬁr\ ﬁr%h&ﬁﬂ (é'fsB%le) )
A separ at e nii.0f ghhBbRGiadiing S & ropping B ITve sHfiiticiOwad aBlicd o Mo rodciBAN over 30
.mor phol i ne rfiflites Snaiftdining thriipetdlurérbt 200C. PrrreRtdIinIuR! e IsHRA ford Bouds &l redRDiempers:
funnel . Theura Hitat the reavies was dartpléte) t4® hhef glatal ot adid askadded®to WSrdyl dhyi ludBacted
mai nt ai ni ngultoayrpoWorisie LAt dhiastagBOR.8 mrajvis (Phieof Ambarlystd B was ackded, stireel Svestight areidiltéred to4
hour s at<or ¢emave erpvp’gqtg{hc impurities and salts formed during the reaction.. The recovered. Amberlyst and reaction
salts were rinsed with 200 ml. of gamma-butyrolactone.
“The reaction mixture was precipitated by drowning into 12 hters of delonized water/1 200 mi. methanol
A fine yellow precipitate was obtained which was stirred for several hours then decanted and filtered and
: washed with about 16 liters of distilled water. The yellow cake was air dried first at room temperature by
456 drawing air through a Buchner funnel. After the cake was air dried,. it ‘was placed in a vacuum. oven at 40-
50 * C overnight. The yield of the product was 225 grams.
HPLG data indicate ester distribution to-be: 92.3% Tetraester, 4.4% Triester, 2-3% mono/Di/Tri esters.

EXAMPLE 3
§0
. Synthesis of 2,1,4 Diazo Ester of . 2,344' Tetrahydroxy Benzophenone, 95% Storchrometry, 1:3.8 (Tetra
hydroxy benzophenorie : 2,1 4 Diazo Sulfonyl Chloride, (Ta get ~ BO% Tetra Esters)

-Into a three Iiter four necked flask equrpped with a ;hermometer strrring shaft and droppmg funnel were

55 added 49.2 grams (0.20 moles) of 2344 tetrahydroxybenzophenone and 204.2 grams (0.76 _moles) of

2,1,4-diazo- sulfonyl chiorideand 1200 ml.: of gamma-butyrolactone The mixture was strrred at room
temperature (25 C) for about 10 minutes to obtam a clear solutron ' . . '



n .

ture. After the reactlon was conplete, 4.0 m. of glacial.acetic acid was
added to destroy any unreacted sul fonyl chloride. At this stage 12.5 grans
(5% of Anberlyst-15 was added, Stdd ggse%eé |ght and filtered to 40-
remove any netallic inpurities an sal rmed during the reaction.. The
recovered Anberlyst and reaction salts were rinsed with 200 m. of.

gama- but yr aha eh@e@ture Wi de6tadsbd RNSFAT %hd1846 Yaihs BH N @ibtRY I b RlindyIMI) Was Eraggeit Nt O
12 |itersinfa dopy medl. WAd NMMLsHRbon as adedd ia tHe. redbtién ek et BDMInpbe Miaipiahing e
was i obt ai. megerataeah 20vals Tiwt readtiedmikion vae sirfod for B35 og's ttreom teperaitiecAfanttie faattber ed
and Mhedamotnlplembtmml dfgldciat #petic apfd whis sitideld|apdi thesseaction nbize was dtived forakleoundtC ai r
dri ed fa r giowano residunl Diezosulicariichleride\at 8 stage.awi ng ai r t hrough a Buchner
funnel . Af t dhe trépetiop JRisiusmaias Jirecipiiated: By drowning, intg) 1y iters - ¢f fleignizedcwaien a5¢ € A00am!. 40-
50 [err] oobael dnfine velinw grecifitate gves oplaines whithcvas\gigedins ?’a'n@“'sl-‘ﬁ’ﬂl‘@eaﬁi‘f‘*& and

i ndi cat e Htotedrandwashed pyithi abput 11§ litpss ofodistitied, water, Zhes yellpw cake s air qrigd figst at roomoy,
mono/ Di /TFef“P%@tt‘@r’%i’ drawing @[ fhroygl § Bsg?ﬂ‘ahé'g'i' ‘S‘P' ‘29 akp ‘tﬂsaﬁfod"e% pesoplaced 4n g 4

o LPLC Joq sy RO R, ST opor A o Bk a%%g%m@g«m .-

Into a th | r four necked flask equi pped W|th a thernoneter, stirring
shaft and%g funnel were 55 added 49.2 grams (0.20 noi es) of 2,3,4,4

tetr ah re IQQ‘Q %PE li' 8 Qﬁﬂ& gﬁg}%f %% 42 T&Faﬁ drox %exz@pﬂmeng 532 5% Sl%icﬂlorﬁeh(}' 4.9 (Totra .

sul fony e Lge4§i%s1m"§mmd | B e¥h Bhters), ONE. e TIT XL UT € WaS
stirred a urm(.')‘om tenperature (Z%@bﬁ’ﬁo—% nutes to obtain a clear

hee?

- Say .

SO' Liv,on 7 Into a Wraelitel f3r B3RuATHhsk [HaBipited WRR & AokicPhe VR ikl R $heR.ERGrdpBing Rindel R&t6
The NMyb S 0}t widiag siay abid@i andt 1200 lne.” stegutriniadityfoladibhie. a%e Imixdile Was Lstiesi at -room
mai Nt ai ni RepsrewPd2EICHfoeatatt 12 0niies Thebidircadéar solution. xt ure was stirred for 3.5
gl aci al aitstthe drapping furnel. ZokdtWMsaldtion hwas pdsiad intcothe rection; flask wrkes 3@ minuise haintgining
hour. TLClemperskisvat 26C. (Thes fedetiah mbituse wassalifrdoiay 3.5 bist QSI“POHEte@?e@tWPSAf@t the eeactiphe
wat er andshPypgo WF’d"%ﬁﬁ’éH'E’PV' °¢l°"fdPﬁb '?é\aﬂ"bw precipitate was obtai ned Wm
was stirred g reasiapdpixure,was, Rieqiijated h¥ wh|§§ '%aogcgst@rdéﬂn'éﬁ?dw S%Ga'\' a§
LTTE 1y
d
roomterrp lporgd, gn od, Wy RW’ A Iwasﬁ' \9
was- ai °d T@?ﬁmﬁ‘b " F" ﬁ'%ci'g W velillis ie =[
oM at h beW?ts4 y te?'" é .1;%1069 HPLC
data indicate es er strlbu |ontob .fbe%ztragster riester,
1- 2% nonokhwfiigs est ers. EXAMPLE 4.15 Synt he5| s of 2,1, 4 di azo ester of
hydr oxy ' Byrinedis O Al B 4 2,1, beid) Biko ELTBI00SE.4% TeRARVIDA! BehzEphbrdohd 10o% Nt O
a thr ee | sloRhioh@ty] 1:WETHE Hydrdx@ S B 1,885 190a10] DibdoTSulfonilCRlcAaeet 1, stirring sﬁaf t
t et r ahydr oxyintd) e _E®|itrceione meckadh task Gﬁxidbegwmm‘éﬁoﬂxétemm)shﬂf and Gdropamd fudnetlivera 0
sul f onyd edred r1R.8 @ramsd0.02 00les) of 264.4) tetrahydioxit hengdphenoomend B8 gnamet (1@ maies) of
sol ut i on. 9gp@a- ?@ﬁﬂﬁ%? e "\Rﬂﬁe U@@P@%’S%CP"F‘GG"JP&"’@’%MQ @ Jor Sb‘Q'F Hhminges tRobaip Ayl
nor phol i né'ef_’rhm“was char
- 45 gamma-butyrolactons was charged into the dropping funnel. The. NMM. solution was added into the reaction
flask over 30 minutes maintaining the temperature at 20°C. The reaction mixture was stirred for 1.5 hrs. at
“mixture was stirred for 1 hour. TLC shows. no residual diazo sulfonyl chiloride at this stage. .
The reaction mixture was preclpltatad by drowning into 2.5 liters of delonized water.and .250 ml
fillered and washed with about 4. hters of deionized water. The yellow caeke was air dried first at room
temperature by drawing air through a Buchner funnel. After the- cake was air dried it was placed in a

6 "gr anedded 4biz rgRint3Y(b.20mRiIag)| df 1263, 4(4Ntblnywosy BIn2dpBdng E1d0198.8 AFATND.AY molsse? | .
hours at r odie tesppretug was decrédsedio 16 andod2s grams: ofdmeindmophaline (NMMyiwas darged
react i &b . Wesceomplate, 1 gminef giacia) Ialcﬁﬁcé&idﬂ:xs addedandife reastion mixiurg wasysgiresk forge %‘thi%d
about 16 [PHErS Ao "°d’° lqw ?’P”é‘ﬂ‘a b‘

Ey E(ﬁ @eﬁ in.a
over ni ght..
2,3, 4, 4. Tetrahydr oxy Benzophenone,” 92.-5% St oi Chl ometry, 1:3.7 (Tetra
and roppi ng funnel were added 49,2 granms (0.20 noles) of 2,3,4,4
stirred atiddigm sdiopechipidee 582 Sfams (.02 moleglhefu?:1.8 iard sforyd chieride lang,i4A0 al-cdfear
e temperature was d%creased to 15° C and 22.3 grams of N-methyl morpholine (NMM) and 20 ml..
room temperature After the reaction was complete 6 ml. of glacial acstic acid was added and the reaction
50 methanol A fine yellow precipitate was: obtained which was stirred for several hours then decanted and
vacuum oven at 40-50° C for. overmght The yield of the product was; 56 1 grams (yteld =. 95 5%)

85 .



I"nt o [ ' ' or | .

x agkt gsedrggpwguz gnnel . The NMM sol ution was added Into the reaction

(fLask over 39 m ot fsopalsnt_)alhnl ng tenperature at 20[err] -The reaction

e o Tere 10 for 3. Irs %‘, @ Bgk@yperature. . After the reaction

25 Was compl ete 10 ! : gl aci al” acetic acid was added and the reactio
or 1 hour. TLC shows no residual diazo sulfonyl "

chloride at this stage. :
- . .The reacti

dr owni ng lit on mxture was precipitated b
éel 1 ow prec ers of dei oni z_ed vvater and 1200 m met hanonon d‘g
egiant ed _ 41 Tetrany gy, Z3NEIRER -
The yel | o% 2, N40 5 o SHpYIiGHeRde: of i stilled water.
. Tirst at room 30t
f,ggﬁﬂ?nﬁos Eﬁ‘c{ Q%ﬁé htfa.ur&ﬂ&nlacked\tﬁse bauigiped wk@mmgmmgq rEan% JP&(, HW\GF%@' r
grams (yi {’h ww]rﬁ(ﬁé'S) olv &3.ﬂﬁ'gmahyd|'% nzophy % Qdlebylofa
Tetra ¥692 001 drlotidB, 48,8 agramsdOd A rreolesk P ?‘z’ﬂ }' |I%|é blglﬁom.lofl

-butﬁswnp The 2¥istwre way HTPArFti f“&t’@?"é‘ abag% %'; nt?ttgsz,,lﬂ! ?M?

o]

Benzophenone-rheh&aaérdﬁtre)meﬁd@fﬁetqd \io 182G adlédd
tDlhgfﬁo ﬁg |t fgamyhe-bElolactorberas chargpdAnt,fhe d'i°P Béﬂ‘:ff i‘.,i"% B s o1
oo Gifask ool BY mingtes mt\tammd‘"ﬂﬁs 9 ,H %\ MYCSt I%é]d addggdw Mteg i
ol es) ngsf e,g%m:g;;?gr :leé?afc s no e| : E&%&hﬁﬁ% aﬂglsﬁggr i‘ﬁ's@( fg?"ilg%
di azo sul f onyhe @#P‘BPNEIEH"&NH@; &“) g,owﬁing37ntcglzaﬂiers( O O e eer a0
stirred at mp*b%s‘ﬁ‘r t‘\ ?'!2{" 5‘ od VAHiBRBwab it ofbrassierel choury [Hien (fesanef é‘"‘aa
s e e @dta@ t},ﬁ’ °§° b deioﬂfzeoahaut Ttid)yetommtes'vaﬁ@"d‘dﬁ%tf“ t %f '8?“§ar
N- et hyl n’i?F‘B?fG‘PferFE{ & EGERECiRL. Yo ] ook > 27 s w%s
o a 1. Fhe yidi of taportNcies 5.0 BATE b &0%Nhar ged
Lo thede neI sol ution was added.into the reactlo%e
i Xt ur & ms_&r&%ﬁ%@rﬁ%?;”% “?oée”t’erat A AR i I
_ . at m errperature _é | hig ; .I‘.‘Eﬁ,tab&@ﬁ_
o

- mixed (g, J’;eérs%mﬁan 1,5 / 90:10) Di.azo %1@ s%k%. ,ﬁetﬁyﬂnorpﬁaﬁtémWrmwo ml.
‘E

'%Ee’é

| a8 d sovh _ TLC shovvs no resi dual di azo '
- S age The reactio SU| fony!
into 2.5 | it ek aQhe thei fourinaekdd mt‘e‘ﬂmpgﬁquXt Ul & Was P Liiing RhdrEng droping el whes
pr ect Pl L at qqusaayainds wioleg)of R8¢ 4ét9t'ﬁh¥‘§qn ?ﬁgtw 8 #1556 grane! O wiaiesh ohu
| t er exch adigko vaatidngidchigride aegh 4QR ™ of e, T g%lt‘g{xn Zgg%tﬂéﬂ 4thveoim. deewaratued
Was soa (25 ) foe abolif 10gminuies Qb oiod ERia) B3 ﬁ& N %wgmarﬁf&@zggoﬁus%w
fu

Buchner f unneh sepafatecgolufionowas prapargdRy. Gipsd
at 40-50 * dinétylamivocyAgipmhO-! VoL vt f achh hla dvép ApE The solution/wes

'25 5% [errt]tegyt?(::on flgpqq;prgggtm% Yaipta -‘3 mljé @r%@gﬁ?%dﬁﬁn&@;m%g?wfg}%n-
2,1,5/ 50: 50 ‘f ) . Jeceti Ahherbdoafstrel ey urreactpd ul E
St oi chi onet mloy:dgr?g z?e urg v%nt.c ks ‘QeJ %Erklaht,édémgn M@M@quéo? ngé raa.tty
Chl ori de: 5‘“P'hﬁ‘t9’°5‘?)'ﬁ@°‘f° :km ﬁ&\’.mp&més 42,15 [50: 501 Di azo, Sul fon

sti rking shaf t™ BX énixtuniﬁ ér itatBE 6K GrBwrli rtgaﬁk aedinrp piedditars pfh'legmf j%
2,34 4" tef pol. {&?E@im&@&@oﬁﬁﬁﬂdﬂbﬂ wgs gfiragor gyergkh 'ét

2.1, 4-di az oa% d W ROZRRBHR B aitersod distied;Batgr: Fesdafion ryg:a ;t at oom
SuI f onyl nh| ﬁac% ﬁ] dicated that a

re

te _ iAg il @hralgh 3 Byctnes fup@!. Te qqmg@? fof obth
én ik ﬁt a?d% t%@ﬂtpﬂl’ittes @ére present. After the- cake was air dried, it was’p b 34cdum oven
at 40-50 ° C overnight. The material turned orange/yeliow. after drying in the vacuum oven.

COMPARATIVE EXAMPLE 8

Synthesis_of 2.1, 4 Diazo Ester of 234&nhydr Xy benzophenone, 100% Stoichiometry, . 1:4 (trihydroxy
benzophenone 21,4 Diazo Sulfonyl Chiloride), ust_ngicetomtnle asa solvent
stirring shaft and dropping. funnel were

d 88.67 grams (0.33 mole) of 2,1 A-diazo
d-at room temperature (20 C) for about

Into a one liter four necked flask eqmpped with a thermometer,
added 23.0 grams (0. 10 mole) of 2,3 ,A-trihydroxy benzophenone and
sulfonyl chloride and 345 ml. of acetomtrﬂe The mixture was. stirre

20 minutes to obtain a solution. . .
Over a period of about 20 mmutes, 35 grams of N-methyl morphohne {0.346 mole) was added into the
reaction flask while maintalning a temperature of about 20° .’ 6.0 grams of addiuonal N-methyl morpholine
temperature ‘of about 30°C. 12 grams of

65 was added. The ‘reaction mtxture was stirred for one hour at.a
glaclal acetic acid was rapldly ‘added: The. reaction: mlxture was sttrred for. 1 12 hours while- bemg gradually

cooled to 13°C. The reactlon mrxture was then t‘ltered

60



gamma- but yrol actone. The m xture was sti rfed at roomtenperature (25 C) for
about 10 ‘minutes to obtain a 10 cl ear solution. The tenperature was
decreased to 15[err] and 22.3 gra 1{ Ig— t‘hyl mor phol ine (NMM) and 20 m .
ganma- but yr ol act one was charged in o SH ropping funnel. The NWM sol ution
was added into the reaction flask over 30 m nutes nmintaining tenperature
at 20 C. Thene' @ateibi Mikurl WasUsrEciphaiSd By isirfirRCin 198 mP -oP mdthanol. A prbdisiit twasoBtGIRGAUT €.
After theynicRafs isifedBSorfeOioil &t 1 ComeR decaitobriCilidled ARE whshed Gittdl abbas 4G@cdie e and
t het Y "€ aC trhetandt SThe taRet whs Qir\Wasd firsti at Foomh thriyferalurdByidrawinlg i tRidGykSa Buhriel Sinakll aiifter

di a¥5" s ul theodayd washdirairibdlie was plachd B asvaag® .ovehlue 35 *Eawbrigiit. Thexleldrot the@®duct was 86.0
preci pist aranes (93.9% rod weoratgal). 1The lavebyibld tasd sola foodies io ieZ@oburitibdicategi ikt 2 S@nifidant

met hanol .am@uiitiohimpyritibs was ppodeasdpi-t at € was obt ai ned whi ch was stirred for -
several hours then decanted and filtered and washed wi th about 4 liters of

dei oni ze COMRABATIVEIRXAMBIR &\ cake was air dried fi rst-at .roomtenperature by
drawing air through a BuchnersfunTneI V\hen t he cakeivvas a|r dl’lled_lt was
O\ G 3 K xare e- BRONe s 6 S

pl aced?0j rSyathess of 24 4, Bip f 4 Tofr y Bopzop ¢ 't he
product was, 55 9 gra 5 95 00 CCNPARATI VE of
St 0| chio { our
necked f| ? fide. 3 of a{:?_l ne t"ur Sagst? Se';lng ; anﬁzg%fﬁ hk;og{wf

inute p S 1
f unnel "wher &g v ( i $8) &tn ?of%.efh émnl;%;a&aédrﬁesym no
be”ZC’pher}ﬁ’H& T Eﬁ bd 40 ngff%ﬁzgteda(:g agJﬁurma @S %raéihlaaé&uc%bkhwwdedmazd :

chl gride g a&wQ.Q miure fbs @61 BA4 4ol Hois, DA aawems RrddR afdib wbreQdaedtto BEOM. of
tenperat Westod® (25 C) for about 10 m nutes but a clear solution was not

obt ai ngd. Ameaﬁé&«at RixGR), WhibIDEonaMed Bdre Pripufids, as tHash® With 1he adefond 2nd)filBrea, 1Bén

tri et hyl adsppsinfo®500 WD LEIN hydiodtilatia agit.a0ttoreall speiksabis Yobsbriet andaiye fittkne w4sColbredD| €)
in 20 nl .A plecipititst wesi dblsirlod wihich avasl st iforgsefar medrs 1ibh elecaolett fllterad \aads wastietbeliti Nt -0
t he reactabon 4fliterssdf deiurizod IdteriTheltaks wasaindriad fiistay rdomtprepacetwie by drawilDéicthioighThe
reacti on Buchristifuenehaidtersthe cake dva$ eir difedhib wes pladed fiDe FacueOEN AL 49-80 “Ahevedight. ke, of
gl aci ats, vieidefite paesiuet wam 82 igrerel(viold . ©1886%by any unreacted sul fonyl 35. _
chloride in the reaction mxture,: which was very dark. The reaction- m xture
was stirr2AMPEE 1ne hour and then fil tered to-renove- sal t and -solid -

21 ol 751 S SISO B i e,
or ny oo BUIYROLACTORE SoLVENT AN DIMETEV, AMIND FYRIDNE OMAPLASBARE 1 4 (Tol bydy
%‘j biuuo. u gl_ OL. et —wr—Cr——vwas—st T T CO TTOUTS— 1 _

decant ed Washed Wil t h about. 4 I |ters of di sti.lled vvater

The dark gr § QW%% @dc&e Gl %tﬂ\e;lﬂ 40 i Fl%hty G A
air throyg ﬁ% ?‘?ﬂ% ! {;Q,E‘?J 2é3 UIHET[ S'ﬁ:h K GHzob nSHest' o 2¢ ?a‘%p‘}:}réﬁiﬂ{n 1

that ags ' dﬂd}b fs&lﬁﬁﬁkmﬁfﬁﬁ WRd 150 mil. EnTaisﬁﬁroi&@tﬁfé ﬁﬁsﬁﬁﬁﬂk Wi raa at
a| r-dri-edpsid) fowa&upioagﬁﬂesltaoﬁa,yaggy@u%gn .at  40-50[err.]. overni ght The
%ﬁl al 't UpRgshrad 36MUBH Wad prapsraf biCdissdhifg 8@ drdinst 4190.068CrHoKE) BRIyl daMRARATd VE
LE QDA 26 he oF Gantha-Blatytoldbiont afota deogphil fiihel 2Thd sdiutfoh iwly 808X into the reaction .

benzopherasicover 1H)RfMteSnainiiiing tairipsigture &t 2d- G:(The: P3sction Xnxtlie WaD gived (@5 hourd att .

Di azo &ul bamyemp&iiaiue: Altte Yhe reesiiangvas cohmets, 210i thico giacial aselic \acin vas addbdtoalestiog ahy t er
f our neckuacbaétbchgiforytichilquige dThevreabtion mbtre wessitred for anei hopr mng theein difterechtodterdove sgit Ng
funnel weand a@Ompyrieed 23. 0 grans (0. 10 .nole) of 2,3,4-trihydroxy - -

benz ophenon&hexeertigpmigterogras precipipteg by Aswaing o Dliter. oljdeigniggcwaieyjanc [ m'c'ﬂ?‘t'ﬂ"?'de
and 345 nh finegrecipitale was phtgined which avasstiied, fos sqyaal ouys,then egantod gpdh i 'P@Hﬁé‘? washed
(20 Cff ¥ abey dt"te?d’f HFH'G? pator, %‘fﬂ'%ﬂ ?F" ?‘P’Lﬂ"i" first gbyqopm tampRLatyrg, %ﬁg‘;’%ﬂﬁt

20 ni nut e‘%,’;“gi? 3 '@é}% Y5, Plarsd ffot Weudm Svendy "the
t 0
[)]? a;d h?? i 80:% l;% ﬁg;r istributi off d’!%gg‘;’ ,fl“’ri Qerr, 10% Iglﬁ‘l;l I’eLters and lgac.

stirreg, for one hour at a terrperature of about 30[err] 12 grams of :
EXAMPLE 11 - . oo _ _

SYNTHESIS OF 2.1.4 DIAZO ESTER OF 2344 TETRAHYDROXY BENZOPHENONE USING GAMMA-
- BUTYROLAGTONE SOLVENT AND TRIETHYL AMINE AS BASE, 1 : 4 (]'etra hydroxy 2,14 Diazo
55. -Sulfonlehlondg) ' : 7 L R U

Into a one_ liter four rieék'_ed _flask"'eéju'ip'bed__'ﬁvi_th a merrﬁdﬁiéiéf;.-_ﬁfkihg'_éhaﬁ ahd'drobbing_:fuunel Wer_e
-added 4.9 grams (0.02 moles) of 2,3,4,4' Tetrahydroxy benzophenone and 21.5 grams (0.08 moles) of 2,1,4-

10 :



gI aC|aI acetlc acid was rapi dIy added. The reactlon m xture was stirred for
1 1/2 hours while being gradually cooled to 13[err] The reaction mxture |
was then filtered. 9 EP O 488 68gpRlssh eréqactlon m xt ure was
precipitated by stirring in 115 m . of nethanol. A precipitate was obtained
whi ch was stirred for one hour..at 13 C, then decanted and filtered and.
washed wi t hdigxb euifonyl Ghloride. an@f20mal biagatima-Bltylaciahee Themixmior wasl isiired af fobmtterfderalud®d M
t enper.at ur e293C) thr abduntp rainutest th biotaig h cldarBotationer -f unnel . After the cake was air
dri e\tl_lt was plsapgapde soutien wasCproptred by dissolviRb$.$ oraing G088 intpies) of Tiiethylamiziedn 80 mt. lek
prodUtt wasgaB®adBulyrolagtopsrintq 8 irehping flurnble Fhee salwsian Was Fitided | ioudhe (pactionl flagkdoverolfor
bodi es i - tthiputps owintaining feinpaaterel at [2A¢ C.aThel rpastion geixture awas ustitredh fforj 4 (eers ja Soofms
produced. COnPEsRT| Affer thrARMEE as]cpmplsion LBl of gfciad acetia agi wpe agdeddp dagtroy any
2,3,4,4" Tetreariod 'Bé?l'ﬂ%pTl'?e FRSElon mvrnga%s@%f?ém&hoaf @HI‘R‘P@rl‘!‘er?%Pde’aWG Fat
liter threea“Hé@k'E\B”’l‘Psask e UI ed with a therrmrreter and Stl rri n

wer e- added 23T@P ?cél et dwh tagby 5l "’g/’"ﬂgﬁ"F #3"1" an gﬂdﬁ@h Plél
AL E”EE %E} ? %y? A gl 51°8’ oy glféiﬁ!
U nne er

. chner ned i was pl ced m cc m oV
IS m nut esovgr |g err

‘fb{aﬂ
and 36,4, or i erelf’&é@to'm%rfbmusserm ot 0P
for one Whnredbtodm tg,lgg;erature of ['err 2 grans of glacral acetic acid
was added and the reaction m xture was stlrred for 1 1/2 hours. Darco and
Celite fil tpatMper12i ds were added to 350 nl.. of acetone. 20 - The
reac{ion-mXture, which contained-dark inpurities, was washed with the
acet one ands¥NTHESISE)F t Aen-DINZOP PESTERNLAF 35@,@,4mETRM-iYDBONY h\BENZOPHENGNE, aci0ck
Col or ed =peSIICHIBMETR I e (Tetchhyinaky t: 1281, 4 Didzb rSutianyMBisloride)] ArMIMED SOPVENT] $VSTEMCOF
was obt ai neRSRNCETIONIVIEAND 758l f BUTYEOUACTINEhouUr s t hen decanted, filtered
and washed with about 4 liters of deionized water. The cake was air dried
first at roomnteeaBsd ml. dlesk waye dededi49g grams Tavelydgny bergerbpnsee (@02 mele), 2140 grpms
t he cake wedh&Plezogeuifeny! chiiqridei08gnelRleth iy Agetenifdle ard 7§ anl Iétﬁufvfa'ect%a"deﬂffed The
over ni ghts. “F'Pi'é’°2’5‘s °§’?'@1 i B Ctand |_JﬁrF’(b"dLl‘lft"" fathyirgerphai r"éﬁ%dr ingthe ‘99" fe was

EXAVPLE 10 agiurietile ﬂkall""m "E@*FEP@ ®F3 bouts. Jjo this Pﬁ%é ';{‘?
| g ct va?wké?:réwmd “ﬁ} mgm an
d

BENZOPHE _

PYRI DI NE ( - pg“;g% % 3 -_é

Chl ori de |

cor ), TR LR A i
2,3,4,4 Te ra ol aBrA eYo m)l es) of 2,1,4- 35
di.azo sul fonyI %L%?%crlée) an libg&&? . 0 'a@gm%&%%%eo agt%?)(’ne . The mxture
was Stirredsaiwpieesn t enperature’ (25[err] faor about 10 mi'nutes to obtaln a
cl ear sobaut'_o—n'“A_éeparate sol uti on was prepared: by di ssolving 9.8, gram; of
(0. 088 nol es)nTHESI IO H1A-DBZOY ESUER € OF DPBR)-TETRAAYDREOXY! BENZOPHENONE, 100%
ganr-, But yr SHOICHIOMETRY) 164 _Tettehodipiyg2.1.4rDiasd Sulfbing Chidtide),i AN) AUEERNATIE SOLVENT It he
reaction f|WAEROMETONE: m nutes maintaining tenperature at 20[err] The
reaction mxture was stirred for 4.5 hours.at 40 roomtenperature. After
the reactd on Wigsa $9wm| Hesks weps @ided 2.469 greyhe Tetrahydepe benzonhenoge (R0 idlet74&grams
destroy any2 WPGQCWVE‘EHW%SPIMM%@@ mi FrValpraigetenedh= gamrna) eed gtired. Jive mixiue
for one hou‘l’asd’ﬁ%leq 82A° ¢ jand 20 &k of bl-rneg]ﬂmp@hglgp vas dropped in. The temperature was adjusted to

0°C and an alkaline pH was maintained for 2 hours. To this mixture was added 1 ml. water and 6 grams
Acetlc acid. The mixture was allowed to stand overnight and was drowned into a solution mixture of 500 mi.
45 water -and 100 ml. methanol. The precipitated pr‘oduct was filtered, washed with water and dried in an oven
. at 35-40°C. The yield was 12.0 grams. -
HPLGC data show the ester distribution to: be 85.6% tetraester and the remamder to be lesser estenfled
. fractions. e .
: GC result was 4.2% I - Valerolactone retamed

do

850 '
EXAMPLE. 14

SYNTHESIS OF 2,1 4-DIAZO ESTER OF 2,3 4,4-TETRAYDROXY BENZOPHENONE, 100% STOICHIOME-
TRY, 1:4 (T etrahydroxy 2,1 4-D|azo Sulfonyl Chlonde) AN ALTERNATE SOLVENT 8 - VALEROLAC-
65 TONE: T R

into a 100 mi. flask were added 2462 grams Tetrahydroxy bsnzophenone (0.01 mole), 10748 grams
21 4-D|azo sulfonyl chlonde (0 04 mole). and 50 ml a-Valerolactone (8 delta) and stlrrad The mixture was

BT



and any Inpurities. The reaction m xture was precipitated by drowning into
1 liter of deionized water and 120 n1 nmet hanol. A fine precipitate was .
obt ai ned which was stirred for Ep gr t hen decanted and filtered and
washed 45 with about 4 liters of stllle wat er . The yel |l ow cake was air
dried first at roomtenperature by drawing air through a Buchner funnel.
After thecotlak® 2086 asd 5.0 oh. |oen-meth§:|maohpé agsadiopiped i Tha tampetatiecwas atijustdl-th 60 1

f or -gver nindlat alkaiheply wed waigthinddier PhapduTd thisamixi@ wés gideds m{. HBte684d. 6 griddhsCAadtid a

[ ndé t e agisit Bre roixtare miab aliowedh tot stanth everriight @ik vhe dropmedJdto 7 561tIEN mbdureef 500 OWoVBIeY Tr |
est €7's araid 18Qok gethanol; Thepretinitgtedrpiodyct wisdiltersd) washag/PitiEwater asdrwmmssrsw@atzm 4
DI AZO- ESTIORC(Fhe Yield wes 11.9 PEIPRAHYDROXY BENZOPHENONE USI NG GAMVA-
BUTYRG.ACTd‘!E—C’S@_W thengster diptribrtion to kR BRiE% Astrapsiesand the remaintier:to he fosser estgyified
2,1,4 Did#eioss  sSulfonyl Chloride) Into a one liter four necked flask -
equi pped wi Bff regult H%"r‘r&f%’/rét Yglerolagtonp. i ng shaft and dr opping funnel’ were added
4.9 grans éo 02 nol es) of 2,3,4,4 Tetrahydroxy: benzophenone .and 21..5 gr amns
(0.08 ifol @ T'of 2,1, 4- 10 EP 0 488 686 Bl diazo sul fonyl chl ori de and

(30 YoV i et B A

sol ution was prepar |sso VI am; (0.088 nol es). of-.
triet hysl amne in 20 m. of gama- Butyrol actone into a dropping funnel The
solution was added into the reaction flmgk over 15 5 ninutes maintaining
tenperature at 20[err] The reactlgn m xtfure was stirred for 4.5 hours at
roofgtenperature. -After the reacti ow )OS 'orrpl et® 2.0 n. of glacial
acetic acid was added to destroy any J6t ed sulfonyl chl ori de. The
reactisn mixture was stirred for one. ;
and any inpurities. The reactlonRg'-- duas precipitated by drowning into
1 liter of deionized water and 120 . nethanol. 10 A fine precipitate was
obt ai ned which was stirred for several Rgurs then decanted and filtered and
washed with about 4 liters of distilled water. The yell ow cake was air
dried #irst at roomtenperature-by drawing air through a Buchner funnel .
After. the Cgkgeiq\,ggsggpmﬁ%?r, “i't ‘was ‘placed 'in a vaccum oven at 40-50[err]
for overnight The yield of the product was 22.6 grans.(97.5% . A gray
col ored product was. obtained. HPLC data ingicate ester distribution to be:
80.8% Jetra, 18.0-20.0%Di/Tri -esters. and & aces of 15 unreacted materials.
EXAMPLE 12 SYNTHESIS OF 2,1, 42Dl AZO- ESTER OFg. 2, 3, 4, 4" -~ TETRAHYDROXY .
BENZOPHENONE, "100% 20 STO CHI OVETRY, 1.4+ (§Le 9droxy 2,1,4-Di azo -
Sul fonyl Chloride), A.-MXED SOLVENTXSYS 25% ACETONI TR LE AND 75%r -
BUTYROLACTONE: "I nto a 250 ml. flask wer a q_4
benzopgenone (0. 02 nole), 21 50 grams 2, I} b 3 %asulfonyl chI oride (0.08
nole), 25 nm. Acetonltrlle and 75 n . r--'tyrol actoneand stirred. The 25
m xture was cooled to 15[ err] and 10.0 m "2f N-nethyl norpholine was
dropped in. The tenperature was

R, is H, -OH; halogen, or alkyl having 1 to 4 carbon atoms, with at least two and not greater than six R,
40 radicals being -OH, Xis a slngle cC bond -O- -8-, 302-

- % - . %
-C-, =C-(CHp)p-, -CHz-C-(CH3)p~, ~C-O-,

8] : .
il Lo o : g '
-C—O—(CHz)n-—, -‘CHZ'- —Q—(C“HZ)n‘r'
50 ' ' .

- (CKZ'__)_n 7. OX --CH3‘-C‘:‘._CH3 1
56

nis 1 or 2; Ry is H, alkyl, aryl, substituted alkyl or subst_it’utéd_'alfyl; -

12



adjusted to 30 C and an al kal i ne pH was maintained for 3 hours. To this

m xture _ was ‘added 1 m water and 12g Acet'ic acid. The

to stand overni ght and was drowned into a solution nm xt Jmmmlmnlﬁuuﬂmfer
and 200 m. nethanol. The preci pEPp#48s8 e86®uct was filtered,® wash&d ®ith
wat er and dried in an oven at 35-40 * C. The yield was 23.2 grans (99% of

t heory). HPLC data show the ester distribution to be 92. 5%

tetraes F%"i'edé 0 thend Sk ﬂfd“éF‘e‘f‘YJmB’B“‘?'[%%g@rd’@Q?‘e'ﬁ"F‘P W?&'&Yﬁr‘i@“s‘@° rags%l ts

wer'e AcBi%if AefneH ks et > lgl?ftg? ﬁ&"vvd?t" % £ 13
. m|x2.|r wgs 3 sfag 50 water

Eﬁml
VOd %?ré’ﬁiarl"%y“‘? aﬂd STV ulatf onyl
Chl or’l de

mi n e precipitais
fl ask V\@;&H e g@ r ar.ns ?rahyﬁox%&ﬁﬁﬁ%ﬂ(ﬂ‘é?g?reos%e)%ggnfg@% |

grams 2, 1&&@%,?,“%%9,&4&09@ de (0.04 nole), and 50 m r-Val erol actone
(r—gamm) and stirred. The m xture was cooled to 20[err] and 5.0 nl. of

N- methy cmaghol i ne was dropped in. The tenperature was adjusted to 30[err]
and an al kaline pH was maintained for 2 hours. To this m xture was added 1
m . wat ¢&r Anethod @f preparihg ai photoaansitizer Threlensatet comprisivgs canldbraing ch phendlit atrdpound
over ni ght regresentad byl the\gamthl fontwdeea(Als (B) ed (G i xt ure of 500 nl. 46 water and
100 m . nethanol. The precipitated product was filtered, washed w th water
and d¥ied in an oven at 35-40[err] The yield was 12.0 granms. HPLC data show
the ester distribution to be 85.6%te ester and the remainder to be
| egger. esterified fractions. GC Rgsult jwas 4. 2%, - Val erol actone retai ned.
S50%EXAVMPLE 14 SYNTHESI S OF 2, 1, 4- DNZOAESTER OF 2, 3, 4, 4- TETRAYDROXY '
BENZOPHENONE, 100% STOl CH OVE- TRY, €° Bhydroxy' 2, 1,4-Diazo Sul fonyl
Chl off de), AN ALTERNATE SOLVENT,[ eLP{XALEROLAC 55 -TONE Into a 100 ni.
flask were added 2.462 grans Te?ﬂahyr benzophenone (0.01 nol e) 10748
grans 2,1,4-Di azo sul fonyl chloride (Qt04 nol e) and 50 :
m . [err]VaI erolactone [err]delta) and "S®irred. The mixture was 11 EP O
488 @86 Bl cooled to 20 * C and 5.0 ml. of N-nethyl norphol i ne was dropped
in. The tefRRMH -8, -OBRS-Xa) ¢/st ed to 30 * C and an al kali ne pH was
mai ntai ned for 2 hours. To this mxture was added 1 m. water and 6 grans
Acetic acid. The m xture was allowed to stand overni ght and was drowned
into a solution mxture of 500 ml . water Bgpd 100 ni.. nmet hanol. The
precipi t at ed product was filtered, washed vm'th wat er and dried in an oven
at 35- 5 40 [err] The yield was 11. 9 g HFRQ data show the ester
distribution to be 89.5%tetraester a . emai nder to be | esser
esterified fractions. GC result was T, A'u - Val erol actone. 10 C ains
Ry '

R, is H, ~OH, halogen, or alkyl having 1 to 4 carbon atoms, with at least two and not greater than six R,

40 radicals being -OH, X is a single C-C bond, -O-, -8-, -802-,

36

a

T

i H l

i {
-C-0-(CH3)pn-/ -CH2-£-O—(CH2)n-
50 .

]
~(CHy)p, or cn3-?-cn3,

55
nis 1 or 2, Ry is H, alkyl, aryl, substituted alky! or sulstituted aryl;

12
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1. A nethod of prepari ng a photosensitizer, condensate’

conprisingT
condensi ng a phenolic conpound represented by the gener B)
and (O : 75 20 eo [er i!!fl W!m“!“\ m
Ris -H -OH -X-[err] or [err] 30 Ferra]”[sgrr]1 35 [err Io’gen
or alkyl having 1 to 4 carbon atonms, with at | east _tvvo and_not greater than
six[err] 40 radicals being -OH; X is a single CC bond, -0, ---,[err]
0 : Ry [err] 46

[ er }v[err] 50 nis 1or 2, Rois H aIkI aryl, substituted al kyI or
subs\T"t uted aryl; -12 EP 0 488 Ied to 20[err] gnd 5.0 n. of

N- et hyl sror phol i ne was dropped i e at urBewas aéj tdsted to 30[err]
and an al kal i ne pH was nai Rermg s. To this nmixture was added 1
m. water and. 6 granms Acetic acith ] xture was allowed to stand _
overni ght and was drowned into a sol utlon m xture of 500 ml. water and 100
m . methanol. The precipitated product was filtered, washed with water and
dried in'an ov@ﬁe"hg igdiorg 40[err] The yield was 11.9 granms. HPLC data
show the ester distribution to be. 89. 5%tetraester and the remainder to be
| esser esterified fractions. GC result was 1 ¢4 err]- Val erol actone. 10
Clainms 1. A nethod of preparing a photosensi condensat e conpri sing:
condensqgg a phenolic corrpound represent ed ¢ /general fornulae (A), (B)
and (O : 15 [err] : rl] 20 [err] 26 wherein R
Is -H -0OH -X-Rb, or [err] \ - :

- - T

20

25.

30

(€)

36

\_/ wherein Rz is.H; alkyl, aryl, substituted alkyl, or sibstituted: aryl;
) with a diazo naphthoquinone sulfony! chloride, wherein from 50 to 100 mole percent of the diazo moiety
is 2,1,4-diazo and from 0 to 50 mole percent of, said diazo moiety is 2,1,5 diazo; said phenolic
40 compound having, on average; from 60 mole percent to 100 mole percent of its hydroxy groups
esterified by said diazo naphthoquinone sulfonyl chloride; wherein said condensing is conducted in a
lactone solvent in- the presence of an acid 'scavenger; and then subsequently isolating said photosen-
sitizer condensate.

45 2. The process of claim 1 wherein said solvent otedium Is selected from the'group consisting of gamma-
butyrolactone, gamma-valerolactone and deita-valerolactone.

3. The process of claim 2 whersin _said_ solvent co‘mprises gamma-butyrolaotone.

s0° 4. The process of any of claims 1-3 wherem said lactone solvent is mixed with another solvent normally -
used as a solvent for the productlon of photosensntlzers

5. The: process of any of claims 1-4 wherem saud digzo naphthoqumone sulfonyl chloride comprises 2, 1,4~
diazo sulfonyl chlonde and 2, 1 S-dlazo sutfonyl chlonde
&6 .. |
6. The process of any of claums 1—4 wherein said dlazo naphthoqumone sulfonyl chlorlde comprises 2,1,4-
diazo sulfonyl chioride. .



30 [err] [érr]' [err] is H -OH, hél ogen, or: al kyl- havi ng rio Z—car bon

atons, wi'th at |east two and not greater t'h:nksix['err] 40”!)Ilmlmlgnl|m“lll
I kyl, aryl,.substs ea akky

being -OH, Xis a single CGC bondspbqsasﬁfm['err]'.-[.e_rr]
or substituted aryl; 12 EP O 488 686 B1 .. [err] * C L M S

[err] [err] [err] 55 nis 1 or 2, Rb IS

* 5 *7. The process of any of claims 1-6 whereilséifl pidiolic compduRd Edniprifes lalbbnzophehbnes [ err ]
20 [err] is Hor -OHwth at least two [err] radicals being -OH and 25 HO
OH 30 [ er8r] The process of claim 7 whersin said benzophenone comprises 2,3,4.4-@}rat§Bromtbenzephendi@. i s H,
al kyl', aryl, substituted alkyl, or substituted aryl; with a diazo

napht hoqFatentsnspri¢ieony| chl ori de, ‘wherein from 50 to 100 nol e percent .of
the diazo moiety is 2,1, 4-diazo and fromO to 50 nole percent of said diazo
noi ety i §- 2Verfahsonyzum, terstelign ginesrRitgsaneibilisgtor-Kondensal, ymfagsend Vorrignsiasen eifpephenes
from 60 nol e Vewiptunpdaigseel direh dieplogmtinegFomels (Bl (W BIAClr oups esterif | ed
by said di azo napht hoqui none sul f.onyl chlori de; wherein said condensing is
conducfed in a | actone solvent in thBapresence of an acid scavenger; and

t hen subsequently isolating sa{}q phot psen-. sitizer condensate. 45 2. The
process of claim 1 wherein sai al e\ nedi unf's sel ected fromthe group
consi sting of ganma-. butyrol actone -vagerolactone and

del ta-)yal erol actone. 3. The Pr 0CeS3AQf ‘aim 2 wherein said sol vent

conpri ses ganma- butyrol act one. Rg@” X e process of any of clainms 1-3
wherein said | actone solvent is mxed{w th another solvent normally used as
a siglvent for the production of phot &eénsitizers. 5. The process of any of
clainms 1-4 wherein said diazo naphthoqui none ‘sul fonyl chloride conprises

2, 1, 4-20di azeoris W -HO1OH, -Xeyloderi de and 2, 1, 5-di azo sul fonyl chloride.. 56 6. The
process of any of clains 1-4 wherein said di azo napht hoqui none sul f onyl

chl oride conprises 2,1, 4- . R _

D
A

25
50
ist, Ry H, -OH, Halogen oder ein Alkyl mit 1 bis 4 'i_(ohie'hst‘offé_tomeh ist, wobel wenigstens zwel nd
- nicht mehr als sechs Reste R, -OH sind, X eine \C-C:Einfachbindung, -O-, -8-, -802-,
U T .
— -C~, —c-(cgz)ng!, . -CHz-C~(CH3)pn~, -C-0O-,
o
¥ g .
-C-0-{CH2) -, ~CH3-C-0-(CH3)p-,
-(CHz),, oder
50 L o
_ CH3’?‘C53.
. ist, n 1 oder 2 ist, By H. ein A:_n_gyl_,'._e'in_}_'Ary'l; ®8in substituiertes Alkyl t_).der;ein-.substituie_r_tes, At,yl" ist; .

14



di azo sul fonyl chloride. 13 EP 0 488 686 Bl
[err] *C - L M S * 7. The process of "any of clains 1-6 wherein
phenol i.c conpound conprises a benzg ?5 Be gl The procjmu II m ‘ﬂ‘
wherein said benzophenone conprlses 2 4, 2 -tetrahydro

Pat ent anspr Ui che 1.. Verfahren zum Herstel I en eines :

Phot osensi bi | i sat or - Kondensat s, - unf asge'nd Kondensi-eren ei ner pheno- |schen
Ver bi ndung, dargestellt ‘durch di e ali gémei nen For el n (A) (B) und (O: 10
Ra[__({ ' S e ————— " worin R -H,
~OH¥TX-Rb oder Ra 25 ,,~~ . aRegen od ehn Alkyl nmit 1
‘bi's 4 Ka&hl enst of f at onmen rgd= d ¢jens zwei und nicht nehr als sechs
Reste RL -OH sind, X eine CGC ng, --, -S, -S2-, 350 0
0-G, -C ( CRl) nt.-. r-CH2 -G (CK2 )n-, " -C—O_, 40 o :

0 - C—O(CHZ)n 1 -CH2- -O(CX2)n 1 46 -(CH2), oder 60 CH3-C-CH3. ist, n 1
oder 2 ist, P!B""I—f“ Rpder Al kyl, sin Aryl, sin substlltw ertes Al kyl oder ein
substitfiertes AryI ist; 14 ~ EP O 488 686 Bt© . T ||jll 111
11111111 111 1 ji R1 (B) worin R,. H oder 10 750 _ '

15

' - o CH
20 )
. Re
_ ist, R, H oder <OH ist, wobei weni'géte’_‘ﬁs z_wei'Res'te R, -OH sind; und -
25 o pe wemgelens 2wel TieTle Te T AN
30

)y .

3 _ o R SR o
: ' worin Rz H, ein Alkyl; ein Aryl, ein substituiertes Alkyl oder ein substituiertes Aryl ist; '
\_ . mit einem Dlazonaphthochmonsulfonylchlorid worin 50 bis 100 Mol-% des Diazorestes 2,1,4-Diazo ist
und 0 bis 50 Mol-% des Diazorestes 2,1,5-Diazo-ist; durchschnittlich 60 Mol-% bis 100 Mok% der
Hydroxygruppen der phenolischen Verbmdung durch das Diazonaphthochinonsulfonyichlorid verestert
40 sind; wobei das Kondensieren in elnem . Lacton-Lsungsmittel in Gegenwart eines S#ureféingers
durchgefiihrt wird und anschlleBend das Photosensibilisator-Kondensat isoliert wird.

2. Verfahren nach Anspruch 1, wobei das L&sungsmittelmedium aus der aus -y-Butyrolacton. y-Valerolac-
ton und 3-Valerolacton bestehenden Gruppe ausgew&hit |st

3. Verfahren nach Anspruch 2, wobel das L&sungsmittel -y-Butyrolac_:ton umfast.
4. Verfahren nach einem der Ansprliche 1 bis 3, wobei das Lacton-L&sungsmittel mit einem anderen
L8sungsmittel vermischt wird, das. normalerwelse als oin Lbsungsmnttel zur Herstellung von Photosensn-

§0 bilisatoren verwendet wird.

5. Verfahren hach einem der- Anspr(lche 1 bis 4, wobsei das’ Dlazonaphtochlnonsulfonylchlond 2,14~
Dwzosulfonylchlond und 2.1 5-B|azosulfonylch|ond umfaBt _ 3 .

65 6. _Verfahren ‘nach ‘elnem. der Ansprtlche 1 bls 4, wobe| das D|azonaphtoch|nonsuIfonylchlorid 21,4~
' Dlazosulfonylchlond umfaBt : : .
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CH4 20 C |st R H oder -OH ist, vvbbel weni. gstens zwei Reste R -OH sind

:/J\S(rjl ﬁSRg H ein A kyl ei nZAESI] S e (é?uoer..t es AI Kyi ouulllyumlm,m,”m

substituiertes Aryl ist; J> : el nem

Di azonapht hochi nonsul fonyl chlorld, worl n 50 bis 100 Mb.-% des Di azorestes
2, 1, 4- Dl az.0 viefidhrannhcl) sinérs dBOAdDrICHE TBr 6DWotED Bie ghewlisthicl Varbibiuag @ini Bsnzophenon
durchschnlttuhifanh 60 Mol - % bi's 100 Mol - % der Hydr oxygr uppen der phenol | schen
Ver hi ndung durch das Di azonapht hochi-nonsul fonyl chlorid verestert 40

si nd* " wob8| VddahrddmacheAnsprachal wohei @Isrﬁiemmpﬂemaﬁﬂatﬁstwhgmwbmmphennn mﬁgﬂinwart

el nes Sl areffingers durchgefUhrt wird und anschlleBend das

Phot osensRéeyehdiaatlons - Kondensat isoliert wird. 2. Verfshren nach Anspruch 1,
wobel das Ldsun smttel medi um aus der aus -y- Butzrol acton, Y-Vaierolac- ton
und 8-Valt q%?@!#‘f’le‘l’l@hﬁéﬁ’#’"@ ?ﬂ? snidiisaieur, aqmptenanye j egdensatiam c h
Anspruch 2 d\)dBlﬁ%'T‘p éﬂﬂgﬂm@gﬁﬁ“éé’f‘ '°‘°yf°’Sl!1‘ peretes € BYRLARE . 4. Verfahren
nach ei fhem der AnsprUche 1 bis 3, wobel. das .lLacton- L65ungsmttel ‘m-t. el nem
anderen Ldsungsmttel -verm scht wird, das normalerweise als ein
Losungsmittel zur Herstellung von Phot of@nsi - 50 - ~ bilisatoren verwendet
wird. 5. Verfahren nach ei nem ‘derrgr he 1 big, 4, wobei das

Di azongpht ochi nonsul fonyl chl ori d 2, 1 i 2
j 5-Di azosul fonyl chlorid unfast ss 6. qly—epRnach el nemider: Anspr che 1
bis 4, wobel des Di azonapht och| noasul Alorld 2,1, 4-

Dl azgsul fonyl chlorid unfaft. -aEP 074838 .686 Bl

C L 's 7. Verfahren nach el nem det Ansprlche 1 bis 6, wobel die
phenol ksche Ver bi ndung ei n Benzophenon urfaBt. 8. Verfahren nach Anspruch
7, wobei das Benzophenon 2, 3, 4, 4' - Tet r ahydr oxybenzophenon unf a~t.

Revendi cat | dens idquelBrioeprdsbntg’ -lrthB.nl(-lanummrmppr odui t -de condensati on

phot osensi bi | i sat eur, conprenant |al condensation d' un conpos6 phdnol.ique’
representd par |es forrrul es gdndral es (A)R (B) et (C) 10 (A 20 ~ ~ ~

20 2 Ra dans | aquel I e R
represente -H, -OH, -X- Rb ou un;: groupe 25 R, _
Ra : ) _ Sa
* =/ SRy
_ Ra;'
'3.5 dans Iaquelle Ra représente de I'hydrogéne, _-OH un halogéne ou un radlcal alkyle ayant 1 & 4 atomes
, "de carbone, ati moins deux et au maximum six radicaux R éiant des radicaux ~OH, X est une liaison
\/ simple carbone-a-carbone, -O-, -8-, -80z~, . :
-8-, ~C-(CH3y)p-, -CH2-C-(CH3)p~, -C-0-,
45

i o 1

~C-0-{CHZ)}n-" —Cﬁz-E-O-(Cﬁzln“p
. T R

60 , -{CE3)p, OU CH3—CE-—CI13 P

n ala valeur 1 ou 2, Ry "l_‘lap_l"éseh__tﬂe.'-l‘!. .un_-rédiéql alky'le.-a'rﬁlé,"i\_‘_lkylef"suﬁsﬁtbé ou aryle substitué
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~~Ra 3Ra 35 '_ -dans laquelle R represente de | hydrogbne, -OH, un
hal ogbne ou un radical al kyle ayant 1 a 4 .atones de carbnner_a&amﬁﬂrrﬂﬂﬂnt”

et au maxi mum si x radi caux Ra dt-ant ux.-0OH- X est une

si npl e ‘car bone- b- carbonei -0, Eﬁ‘@%ﬂé@&&%{" Hml !““ ﬂﬂ\m\

0 -Gi -G(CR2)n-r -CHZ-C—(C.TZ.)n -G o~ - CO({CRIz_}n

CR2 }n- sO . S _ |2C3n ou

CE3-C.CH3, n a la valeur 1 ou 2, Rb repRgsente H, un radlcal al kyl e, aryle,

alkyre substitu6 ou aryle substltu6 16 RL5 Rc
N Rc (B) 10 guel l e Rl reprggente H ou un

groupe 16 20 R, represente H ou H; noi NS deux des radlcaux

Ra 6t ant des radi caux -OH, Ret—; : 030 RR-'C

~~CH2 a ' So~<~~~~(C) .0 36 dans laquelle R2

reprdsente H, un radical alkyle, aryle al kyl e substltu4 ou aryle

substitu4; avec un chlorure de di azonapht oqui none- sulfonyle dans | oquel 50

h 100 ndfes dﬁﬂ?m@@minﬁﬁm?¥ﬂﬁﬁﬁwwnﬂﬁﬂgg sont de la forme 2,1,4-diazo et 0 a

50 mol es pour cent du fragnment diazo sont de la forne 2,1,5- 40 di azo ;

| e conpose ph6nol i que en question ayant en mpYERe 60 nDIes pour cent & 100

mol es pour cent de ses groupes hydroxy este par |l e chlorure de

di azona ptqu|none sul fonyle ; |a condensa- bt ant conduite dans un

sol vant du type d'une | actone en pr6sence d' cepteur d'acide ; puis

| ' |1 sol enment du produit de condensatlog,phot pi | i sateur. 45 2. Procod6

suiyapt 1a revendication 1, dans IEqueh est choisi dans le

groupe consistant en |a ganmma- butyrol act one,’ gamma- val 6rol actone et |a

del ta-vab6rol actone. 3. Procddd suivant la revpndication 2, dans |oquel le-

sol vant conprend | a gama- butyrolactone 50 4.R rocddd_SU|vant | " une

qguel conque des revendications-1 a 3, dans lequel la |lactone utilisde come

sol vant est nBlang6e a un autre sol vant nornal enent utilis6é comme sol vant

pour ia produfrers emﬂmww@ﬂsoﬁ-l%%éws’” wdicaux g dtant desfadieayy -QH ate

guel cond®e des revendi cations ‘i a 4 dans. quuel le chlorure de

di azonapht oqui - e ~ _ _ .

k)

30

" (ey

35

U/ dans laquelle R représente H, un radical alkyle, aryle, alkyle substitué ou aryle substitué ;
avec un chiorure de diazonaphtoquinone-sulfonyle, dans lequel 50 & 100 moles pour cent du fragment
diazo sont de la forme 2,1,4-diazo et 0 2 50 moles pour cent du fragmient diazo sont de la forme 2,1,5-
s  diazo ; le composé phénolique en question ayant.en moyenne 60 moles pour cent & 100 moles pour
cent de ses groupes hydroxy estérifiés par le chiorure de diazonaphtoquinone-sulfonyle ; la-condensa-
tion étant conduite dans un solvant du type d'une lactone en présence d'un accepteur d'acide ; puis
. I'isolement du produit de condensation photosensibifisatour.

45 2. -Procédé suivant la revendication 1, dans lequel le solvant est choisi dans le groupe consistant en fa
gamma-butyrolactone, la gamma-valérolactone et la delta-valérolactone.

3.. Procédé suivant la revendication 2, dans lequel e solvant comprend la gamma-butyrolactone.
50 4. Procédé suivant I'une quelconqué 'd'és fevéndlcatlons'1 a 3, dans lequel la lactone utilisée comme
solvant est mélangée & un autre solvant normalement utmsé comme solvant pour la productlon de

photosensubmsateurs

" - B. Procédé suivant i'une queicdndﬁ'e des téver;dlcahdhs 1 & 4, dans leguiel 16 chlorufe de diazonaphtoqui-
] -none-sulfonyle comprend Ie chlorure de 2,1 4-d|azosulfonyle ot le chlorure de 2 1 5-d|azosulfonyle

6. Procédé suivant l'une quelconque des: revendlcattons 1a 4 dans lequel Ie chlorure de dlazonaphtoqu:-
no_ne-sulfonyle _oomprend le chlorure de :21 4—-d|azosu|fony|e ' :

T

£



56 none sul fonyl e conprend I e chiorure de 2,1, 41d+—amme

chlorure do 2,1, 5di azosul fonyl e. 6 Pr oced_4 sul vant “F
revendications 1 a 4, dans |equel d &?L&e de di az mm‘tm“ﬂﬂ\“m
none- sul f onyl e conprend Ie chi or ure de 4-di azosul f tl/n SEP QO 488
686 Bl 7. Proc~d4 sulvant 'une quel conque des revendlcatlons 1 b 6, dans
| equel | e7.c praeedOsupamninb QuéconUBPER NdvendicieidZ D ANE] rdane leqidd 'le- compidsé Briépiqts!
sul yant | a rcemgrad is bénzephénbne.dans |.oquel | a benzoph~none conprend |a
2,3,4,4-tetrahydroxyben- 6 zophdnone. 10 16 20 26 30 40 45 ...
65~~‘*~’{~~~8= Proeédé-suivant Iajlrarendncauon 7, dans quuel la benzophénone comprend la'2,3,4, 4'-tétrahydroxyben-

5 . zophénone.
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