. Ar[eM11r‘P/A6{C.Gg9‘1’ has ‘the same neanings as Ar; if ais 2, %‘B@{f ggsrg
dival ent aronmdtic radical of the fornula Vil or Villa Mif ais 4/ "Ar[err]
is a tetravalent aromatic radical of the fornula Villb Ar2 is $

t hese groupsare unsubstituted or substltqt ed by 1 to 5 of the radi CL
hakogen, (err]-Cerr]alkyl, (err]-Cerr]alkenyl,Cerr]-Cerr] cycloal kyl,
phenyI-C[err]-C[err]aIkyI,-COO—L -CoO(Cerr] - C[err]al el H
-SRerr],-SOR[err],-SOerr]Rerr],-CN,-SO err] NH err ]}, He[ak S:BEEN]fC[e
rr]al kyl), Antitho endneplestoihitiators ) [err], - NR er ]R[ernﬁpmggycm[e r]
or by a group of the fornmula V as defined above or A
formula Vila or VIla - 3- (Mila); [err] XIS a direct bond -0-, -& or

SDI (bSRE ?{ Ll )eT em}{eéesng Q'?\lrcglrg@% is @ug:t é&p&qéer rrlnnaI K rﬁ‘é\’gb& %)r'ng?ﬁj ug@@h&%ﬁ&@ or
substitut g ggﬂa&ﬁ@ fhebd ESr)ﬁp?% d é?fdotHQ u8é of ﬁ‘l@ cfoﬁf;i&ihas h@f)ﬁbt&htlal:érs

-X-Arf[err] Yis (Jerr]-(Jerr]a which is
i nterrupted by1t09 -0-, -N(R[err]) -S-, -SS, -X—C( =0)-, S -X-C(=9)-

S o PieEbpaor BTt e iy o BAGh oot Pt 0 St
I s unsubs tdﬁot&p@@nﬁ&nsé&&ﬁﬁeﬁbﬁﬁrﬁdsm& ouridls @fe, Hor exaniple; discibsediniUBenzy| may

further be substituted
above), or4.28%8¢ 4 S{Qézrﬁtpyand 5,077, 4(% InUS %41 ,038. a-a/mmoacetgphenone c&mpode | ned

are described to be useful in combination with dialkoxyacetophenone compounds for the

production of printing plates.

In photopolymerization technology there still exists a need for reactive, easy to prepare and

easy to handle photoinitiator compounds.

it now has been found, that compounds of the fomula 1, li, lIt and IV
.
' (ll) i?' /R3 ? i /R3
Y=X-Ar;~C—G—N, ] : Ar;TC—C=N, (n
R, R R, R, la
R, O
W S S O OR B9
—————— r
f e (i) Ar—C—G—Z—C—C—Ar (V)
, N , . R
s R4 R, R, R, 1
wherein

a isanintegeri1,2or4,

Ar is a phenyl, biphenyl or benzoylphenyl group, which phenyl, biphenyl or benzoyiphenyl
group is unsubstituted or substituted by 1 to 5 of the radicals halogen, C-Ci2alkyl, Cs-
Cialkenyl, C5-Cscyg:'ioalkyl_, phenyl-C;-Csalkyl, -COOH, -COO(C-Caalkytl), -ORy7, -SH, -
SRs, -SORs, -SO2Rs, -CN, -SONH,, -SO,NH(C;-Caalkyl), -SO2-N(C+-Caalkyl)z, -NRgR10, -

' O R R
. w 1 /93
NHCOR,, or by a group of the formula V, —R,;—@—C—?—N‘ V),
' R

R, 4

or Ar is a group of the formula VI or Vii
This Sheet Has Been Re laced

T




[err] [err] 5-7menbered aliphatic or aromatic ring, conprising 1 to 4 N, O
or/and S-atons, or Y is a 8-1 2nenbered bicyclic aliphatic or aromatic ring
system conprising 1 to 6 N, 0 or/and S-atons, which nono- or bicyclic
rings can further be substituted by SH or2 1 -5tines by a group of the

formula la, or Yis a group [err] -4°£70 C2H5 0
(CHerr])[err]-COCHerr]-CGCHerr]-OC(CHerr])[err] SH Rerr]
CHerr]O-C (CHerr])[err]-S-Ar[err] C—(C—N[err] 0 O Rerr]
Rlerr] [err] g is 1or 2;, r is 1, isCorl; t isl to6; u
is2or3; Rerr] and R err] |ndependert ﬂ ot her are :
Cerr]-Cerr]alkyl, which is unsubt d or é stituted by OH,

Cerr]-Cerr]al koxy, SH, CN,
-CoO(Cerr]-Cerr]Jalkyl),(Cerr]-Cerr]alkyl)-COO or -N(Rerr])(Rerr]),
or Rlerr], and R2 independently o anokher are Clerr]-Cerr]al kenyl,
phenyl, chl orophenyl, Rerr]-0O fnyl or
phenyl -Clerr]-C[err]-al kyl, wherk r] r]al kenyl, phenyl,
chl orophenyl, R err]-O phenyl, R € r]-@nph nyl or
phenyl -Clerr]-Clerr]-al kyl are unsubstituted or substituted by 1 to 5 SH,
(C):{ R[iarH(Almqtagqrﬁdsthegambeneamqalfmﬂmnched or branched C[erlrL I

err]al kyl ene r err].oxaa err zaal kyl ene,
wherei n sai d'@t (,Jfég‘ W‘gﬂ%ﬂ 'r‘]%h%o ’}’3@ ft’bﬁene or
Cerr]-Cerr]azaal kyI ene are unsubstltuted or substityjed by 1 to 5 SH or
Rlerr] and R2 mdependq:ptly of one another are a radi dal of the fornmula I X

or X
LG - g™
R12

if a is 4, Ar, is a tetravalent aromatic radical of the formula Vllib

C
Fi—(CHz)2 T0—(CHy)," Rn
Fi1 7{CH);—0 C LO—(CH,);> R

Ar; is @ H @—‘c—@ , these groups are

unsubstituted or substituted by 1 to 5 of the radicals halogen, C4-Croalkyl,
Cs-Crealkenyl, Cs-Cocycloalkyl, phenyl-C1-Csalkyl, -COOH, -COO(C,-Cqalkyl), -ORy, -SH,
-SRg, -SORs, -S02Rg, -CN, -SO2NH, -SO.NH(C+-Calkyl), -SO2-N(C1-Caalkyl)z, -NRgR 1o,
-NHCOR;, or by -a group of the formula V as defined above,

or Ar; is a group of the formula Vla or Vlla

. lv
U‘Wm (Via),

==
O=O

(Vilib);

O=0



R14 R15 "R13 [err] -5 - Rerr] is hydrogen,
Jesr]-Cerr]alkyl, (err]-Cerr]alkyl, which is substituted by OH SH,
Cerr]-Cerr]al koxy, CNor -COCerr]-Clerr]alkyl), or Rerr] is
Cerr]-Cerr]al kenyl, C[err]-C[err]-cycIosI kyl or

phenyl -Cerr]-Cerr]alkyl; Rerr] is erf]-Cerr]alkyl,derr]-Cerr]alkyl,
which is substituted by OH, SH, Clerr]-Clerr]al koxy, CNor -CO(err]-
Clerr]alkyl), or Rerr] is Cferr]-(err]alkenyl,Cerr]-Cferr]-cycloal kyl,
phenyl -Clerr]-Cerr]al kyl, unsubstj tutﬁd or phenyl, which is
substituted by hal ogen, C[err] C e r}?- %_err]al koxy or
-COO(Cerr]- Cdalkyl); or Rerr] g h R Y' 'S
Cerr]-Cerr]al kyl ene, phenyl-(er al kyl ene, o-xyl yl ene,
2-butenylene or (Jerr]-C[err]oxaal kylene or (err]-C err]azaal kyl ene; or
R err] ande[,grard,rebpm{dqu as.ebrq\jg:q _]; d err]al kyl ene V\:hl ch can be

interrupted by -0-, Rlerr])- and wh

Jerr]-de¥r] 'ﬁl"ﬂ?'losﬁ@' Qaﬁmglésvlswb@h |"~’t YRS ytegwr sgbptltn@pg by 1-te5Pk; QRroxy or
1 e ooy e e s W,

are unsubstituted or substituted by 1 t@ @Sl—h or Rlerr] is a direct bond;

Rlerr] is hydrogen, unsubstituted_ r oHt ﬁél—ﬁ‘ l

HS. (GH err]) q. GO0 substitut ed O or ATART & \ky|(al:[err] Clerr]al kyl
which is interrupted by -0-, -NH or -S-, Rar err] is

Cerr]-Cerr]al kenyl, phenyl-Cl-C3- al kyI , CH2CH2CN, unsubstituted or OH
or SH subst it ot‘eis CF@salkylCvhich jsinteriupted t9H 9 JGHENRG)-; -S-USSubXtCEMed or
OH or SH-substituted CJerr]-Cerr]al kanoyl or Rlerr] is benzoyl; Z is a
divalent radical of the formula -N N, -N(Refr])- or

-N(R{ err]) - R &¢-Cl=8), Re@O) ,x-d(&c?-mnttc(&swed MOQP%@h-edwherem the interrupted
Cerr]-Cerr]al kyl ene; V and ependent |y of on% anot her are a direct
bond, -0-, -S- or -N(R6)- pr ovided that V and Wa E' not both a direct bond

si mul tancous i Moyl b uoingl o P51 ho.d SLCY 398yttt iy mesetiyeo

or R7 is (] erodsubstiutddadricslor twibe & -CH,SHIEMd said berzybmap turthet Be substitutéd by Br
CN, SH, -N((err]-Cerr]alkyl)[err],

CH;—

1 to 4 C,-C,alkyl, or Y is Ar (as defined above), or a group O‘

CH,SH

CH,—~
“ O ,or Y is a heterocyclic
HSCH; CH,SH

SH

5-7membered aliphatic or aromatic ring, comprising 1 to 4 N, O or/and S-atoms, or Y is
a 8-12membered bicyclic aliphatic or aromatic ring system, comprising 1to 6 N, O
or/and S-atoms, which mono- or bicyclic rings can further be substituted by SH or 1 -6

times by a group of the formula la, or Y is a group
O C Hg O
—(CHz)—-C O~CHy— c—{CH 0-C—(CH )oSHL,,



pi peridi no, norpholino, OH C(err]-{err]al koxy, OCI-l[err]Cl—l[err]Cl\I
-OCH[err]CH err]COO(C[err]-C[err]al kyl), -OOCRerr],
-CoO(Cerr]-Cerr]Jalkyl),-CONH(C err]-Cerr]al kyl), CC]\I(C[err] C err]al kyl)
[err], O [err] -(CHerr]CH err]20)[err]H, unsubstituted phenyl, or phenyl
whi.ch i s substituted by hal ogen, C[err]-'é['err]al kyl , C[err]-C[err]aI koxy or
-COO(Jerr]-Cerr]alkyl), or Rerr] is phenyl-Cerr]-Cerr]alkyl, -6 -
t etrahydropyranyl, tetrahydrofuranyl, -COOR[err], -CO(Clerr]-Cerr]alkyl),
-CONH(C[err] - C[err]abkyl) -g(Q\I(C[errd Cerr]alkyl)[err],

- Si err er arr oi? S err] is-

C[eﬁrR][ C[!a%ﬁ?[a'r(ﬁb‘l)}[cf’eﬁn]r?“q% rﬁ*&Tﬁer@'ﬁcﬂz&ﬂgﬁoﬁ[&yl ]R hydr oxycycl ohexyl, or
Rlerr] is (Jerr]- C[err]alkyl _@r_cpo,w usbtituted W|thCI

Br, CN, SH, -N(C[err]C[err]a )ler 2 peFiIldllno Fm)rphollno OH,
C[err]C[err]aIkoxy,-OCI—l[err]CH[er CN, - OCH[erP]ﬁel[err]COO(C[err] d err]al ky
l),-OOCR[err], -COOH,

-CoO(derr] - C[err]al -CON(C[err]-@glerr]alkyl)[err], -[err]-N O

err e al k or err 3eo ropyl '
pﬁg\;(l:l[-q]er?][-dc%k ']"y %ﬂ 2pﬁl§[§'ﬂ2§ &%wg‘eéhhygr;%sgl Ezl unsubsti tuted

phenyl or phenyl which is non bsilitu aIOgen SH,
Qert]-Qerrialkyl, clerr]- o AR RCHs §C‘§5‘£ Jologen, ot
BrocH2- SH or

Rlerr] is 2-benzothiazyl, 2-benzinm ddzolyl, -
- CH2CH2- S- CH2CH2-SH, Rl err] and R err]O0 i ndependent I y of one another are

hydrogen, C[err]-Clerr]alkyl,err]- C[err]al Kyl i S substltuted by
OH, SH, Cerr]-{err]al koxy or - Cerr]- C[err?:gl or Rerr] and
Rl err] i ndepene€tH,)yt@HOby (@), CidrrX= Gfgef)r]ca'll\(enydr cycl ohexyl ,
phenyl -Clerr]-Cerr]al kyl, substi t ut phenyl oroplir;an)FI4 whi ch is nono- or
pol y-substituted by C[err]-C[err]aI kyl or "hal ogen, R[err] and R err]

together are (Jerr]-Clerr]al kyl ene which can be |nterrupted by -0-, -S or
-N(Rerr])-; R[err] a Rl err] independ tll'sraof one anot her are a direct

bond, -CHerr- Lp L] cn%)_,_x_qr,‘{-@" ' -S:, -CO or -N(Rerr})-
provi ded t hat eFF‘] antl Rlerr{ are not d| ect bond at the sane tine;
Rlerr] is hydrogen, ([ e?r]-Cerr]alkyl hehyl wherein C[err]-Cerr]alkyl
or phenyl are unsubstituted or substltut ed by 1-to 5 SH;

q isior2;

r ls1,20r3;

p 'i300r1;

t is1to6;

u is2or3;

R;and R, indep'endently of one another are C4-Cgalkyl, which is unsubstituted or substituted
by OH, C;-Calkoxy, SH, CN, -COO(C;-Cgalkyl), (C1-C.alkyl)-COO- or -N(Rs)(RJ), or R,
and R; independently of one another are Cs-Cealkenyl, phenyl, chlorophenyl, R;-O-
phenyl, Rg-S-phenyl or phenyl-C,-Cs-alkyl, wherein said Cs-Cgalkenyl, phenyi,
chlorophenyl, Rz-O-phenyl, Rg-S-phenyl or phenyl-C»-Cs-alkyl are unsubstituted or
substituted by 1 to 5 SH, or R; and R, together are unbranched or branched C»-
Csalkylene, C3-Cgoxaalkylene or C3-Cgeazaalkylene, wherein said Co-Cgalkylene, Cs-
Cqoxaalkylene or C3-Cgazaalkylene are unsubstituted or substituted by 1 to 5 SH or R,
and R; independently of one another are a radical of the formula IX or X

FI*M- [?15 _?13

~—(CHR,;—C=C—R,, (IX) —CH-Ar, (X);



R14, R15 and R16 independently of one another are hydrogen or unsubstituted
or _SH substituted CJerr]-Cerr]Jalkyl; R err] is hydrogen, unsubstituted or
SH substituted CJerr]-Cerr]al kyl or unsubstituted or SH substituted
phenyl; R err] is unbranched or branched C2-Cl6al kyl ene, which can be

I ntkerrupted by 1 to 6 -0-, -S or -N(R[e‘r_sr'J)- or substituted by 1 to 5
groups SH, Rlerr] is (Jerr]-Cerr]alkyl, Cerr]-(err]al kenyl or phenyl;
Rlerr] and R err] independently of one another are Cferr]-Clerr]al kyl or

g?enyi qR[Fsr ]rd moﬁoﬁrﬁ%ﬁ]c 15l G0 dalidyl, whiobriy buhst-tmé@bwﬁHsSbsmaamow;ﬁl\ll or
err err|a r I'S t t hli.en I Al

wher ein said QQQY (Cafaligieor, %ﬁ%ﬁqﬁ?ﬂ‘ﬁgg g%/ [OHKM ‘Hc?hﬁii%h%r‘éﬁ@ﬁ)f{[ SHy OH,
Clerr]-C %H ligekie alki, %!dal@lewﬁﬂcnbestumm OH, SHDPE!-Calk®d, OM dP-COO(Cs-

hal ogen,

“N(R er r]) [ erGealylbrorRads SxCralkatyk C-Gocyadoalkyl phenyd G Gealkyl. punsubstitsted er r | o
Y -

L Lo hony. o o R et o ey, & ) e,

substituted tﬁaalkﬂ(ﬁqqerr] Cerr]al kyl) or

(OO e 1] G FATSYh el BT TiCralktn oG, CHIGIeFp St 2b6tenfiéne
C[CSE g:l—l[qeﬂ ]r ](;Iﬂﬁﬁabi)makylmm@?(}a]azamleﬂmr r]-Clerr]al kyl),
| s2t 020; pI‘O\Rr "br’f&f‘ %ti' %gd%&gﬁngh‘%ﬁé%g&g ?)ﬁlteﬂrdbt%@? rr] C[a] T
Arferr], R er-NKRs)Wr&f which Bs-©-alkyleR$ ean be siatitutpd by OH, iSH, Q&aikoxu ed by 1 to

5 SH groups, r @C\ q that Y contains at | east one -SS- group; and
provi ded that ?F”and Rlerr] are norpholino and Rlerr] and Rerr]

si mul t aneogs! iy O?I(Ealkiﬂbﬁé/ Ixylngr{e‘?éVdohe?yléﬁe Jiearsih saldi(S‘t-GJaleMeb&ylﬁB& WI th R8
being H or -CH2CH2- H and provi ded that S?L b]F ﬂ I%IAE are
nor phol i no arﬁyle[‘@Wl?nQa?f& unsubstituted RDF‘E%‘!@B%PX/NS?@ ©Oh % is aligeck bondi

phenyl ene ﬁ”qsﬁydrﬁgé’l u“shﬁstiﬁﬁebb?’b?ge@-l%r H%@chdjgm&i‘brgl‘.gaﬂ@l ey d

addition sal oun e formula 1 [l or 1V, are effective

initiators foBualky, Whlgglﬂdmmﬁdztmﬂ)n"lb‘f' Oét$rypéﬁs is&3atGealkeny PheykG1-Cs
conpounds. gyl GHaCH,CN, unsubstituted or OH- or SH-substituted C;-Caalkyl-CO-CHzCHx-,

unsubstituted or OH- or SH-substituted C.-Cgalkanoyl or Rg is benzoyt;

Z is a divalent radical of the formula —N N— , -N(Ry7)- or -N(R¢7)-Ris-N(R17)-;

U is unbranched or branched Cy-C-alkylene;

V and W independently of one another are a direct bond, -O-, -S- or -N(Re)-, provided that V
and W are not both a direct bond simultaneously;

M is O, S or N(Rg);

R; is hydrogen, C;-Ci2alkyl, Cs-Cy2-alkenyl, cyclohexyl, hydroxycyclohexyl, or R is
C,-Cialkyl, which is mono- or polysuébtitut’ed with Cl, Br, CN, SH, -N(C,-Caalkyl).,
piperidino, morpholino, OH, C;-C4alkoxy, -OCH,CH,CN, -OCHzCH2COO(C+-Calkyl),
-OO0CRyg, -COOH, -COO(C4-Csalkyl), -CONH(C4-Calkyl), -CON(C1-Caalkyl)z,

VAR 1
—&-N o , -CO(C-Cqalkyl) or —c-—@ , or Ry is 2,3-epoxypropyl, -

-(CHzCH,0)nH, unsubstituted phenyl, or phenyl which is substituted by halogen,
Ci-Caalkyl, C;-Cjalkoxy or -COO(C4-Cgalkyl), or Ry is phenyl-C+-Csalkyl,



Cerr]-Cerr]alkyl is Iinear or branched and is, for

exanple, (err]-Cerr]-, (err]-Cerr]-, Jerr]-Cerr]-, (err]Cerr]-
Clerr]-Cerr]- or CJerr]-Cferr]al kyl. Exanples are methyl, ethyl, propyl,

i sopropyl, n-butyl, sec-butyl, isobutyl, tert- butyl, pentyl, hexyl,

heptyl, 2,4,4-trimethyl pentyl, 2-ethyl he>§y'l octyl, nonyl, decyl, dodecyl,
tetradecyl, pentadecyl, hexadecyl; octadecyl and icosyl .

Cerr]-Cerr]al kyl, C[err]-C[err]aIkyI, Cerr]-Cerr]al kyl, _

C err] - err jetrahybiropfanyl, tet@hgdrofuraiy, G@QRE,[ -©0Q(CGCralkyip -RONH{Gv-E.alkyd), sane

meani ngs as ¢ oye.fo |kyl up to the correspondi ng
nunmber of GC #éﬁ@c‘ M&i’"&o%‘@[@%@\&m&% Cerr]-Cerr]alkyl is
substitut g} Is ERCRalkyITES-C faiengk ayadiee |h;adréxyoyoreaexyeswaauacl-sz.,arkytammh is
tw ce. C2-C4hydroxyal kyl is |inear. or é &? C&r@m i ch I’@?Q‘f
substituted HRONOHOT pol¥gysplittes with, Cl Br, GMNSH MGy RRJCINGs MARAGHNA ov e

for Clerr]-Clegyr ROGH,CPECROIGER LM OTICER ocbo@mr opeOoHEXanpl es
are hydroxyne%y?‘aéémr??g'r oxyezt hyl,  1- hyzgjrp'%x?ea?hy , ?l)hydroxypropyl, 2-

hyd |, 4-hydr oxybut yl - koxyal k
PERTREe Lk ST SISk (g 0T VST RO B N

same neani ngs as given above for (err]-(ertTal kyI up to the correspondi ng

et EEELWEI hﬁ %t'm ?ﬁ%ﬁﬁ@?@%@i%@%ﬁ%ﬂ%ﬂ%ﬁt@w&ggb b@pﬁgﬁgaowl ,

pr opoxypr opy |phenyl or henyTiwhicH is Giaror bapdly-substitwed by heldgbry, SH,t@r-Galkyl,5, 1-3

o, e o ICop(c I o R 18 2 Bentinati S bhp2idReal o,

structural uncl-ﬁcslyobCHg;H@Hoe ~CHCH,-S-CHZEH, SI-|2 - CH2- N( CH3) - CHZ-

where y = Ruand Buindeppnicityal Phepnefbl Siqiroaen &Hﬁﬂ% b e

-CH err] - CH( %@f tllel %H‘;&SH ¢y @ké(l eCN]& -@00(01-04 or Rgand Ry _

-CHerr]-CH(CH err]) - err]- err CH[err err aIkyI S

i nterrupted Hydeppndenty ¢fsonsraélptne&9r6y0a-ﬁs@ke t°¥€!°'i¥§)‘y enx -0-, for

example 2 to Lﬁ'rsugstﬁutea pRefi o?ph@nyl which'is }n'oﬁ\ﬁ-eéirr dcﬁ\} Kﬁﬂsﬁﬂﬁed By bh-@?é%lkypér

branched al kyl ene, for exanp err]-(err]al Ky

Clerr]-Cerr ]quqqﬁnenéﬂg and Rm toget er are C,-Cralkylene whrch can be interrupted by -O-, -S-
or -N(R‘IB) )

Rq1 and Ry independently of one another are a direct bond, -CHo-, -CH.CHg-, -O-, -8-, -CO-
or -N(Re)-; provided that Ry and Ry are not a direct bond at the same time;

Rys is hydrogen, C:-Cgalkyl or phenyl wherein C4-Cgalkyl or phenyl are unsubstituted or
substituted by 1 to 5 SH;

Ris, Ris and Ry independently of one another are hydrogen or unsubstituted or SH-
substituted C4-C,alkyl;

Ry7 is hydrogen, unsubstituted or SH-substituted C,-Cgalkyl or unsubstituted or SH-
substituted phenyl; '

Ris is unbranched or branched C,-C,ealkylene, which can be interrupted by 1 to 6 -O-, -S-
or -N(R17)- or substituted by 1 to 5 groups SH;

Rys is C4-Cqalkyl, C,-Cjalkenyl or phenyl;

Rz and Rz, independently of one another are C4-C,alkyl or phenyl;

B2, is C4-Cygalkyl, phenyl or phenyl substituted by C;-Cysalkyl;

Ar; is phenyl, naphthyl, furyl, thienyl or pyridiyl, wherein said radicais are unsubstituted or
substituted by halogen, SH, OH, C4-Ci2alkyl, C4-Caalkyl, which is substituted by OH,
halogen, SH, -N(R7)2, C1-Cizalkoxy, -COO(C,-Cysalkyl), -CO(OCH,CH,),OCH; or



Jerr]-Cerr]al kyl ene, nanely nethyl ene, ethyl ene, propylene,

1- et hyl et hyl ene 1, 1-di net hyl - et hyl ene, 2, 2-di net hyl propyl ene, butyl ene,
1- met hyl but yl ene, 1-nmethyl propyl ene, 2-methyl - propyl ene, pentyl ene,

hexyl ene, heptyl ene, octyl ene, nonyl ene, decyl ene, dodecyl ene,

t et-r adecyl ene or hexadecyl ene. (err]-( e¥r]al kyl ene and
Cerr]-Cerr]al kyl ene have the sanme neani ngs as gi ven above for C2-
Cerr]al kylene up to the correspondi ng nunber of C-atonms and are |inear or

branched a [ ‘ : e.
Pranched as, 1Reorloldn,dr aiftaficsls'are sOERAIGH bACH Clalok]. CLOIAY e
pentyl, hexylis s(tjbstgtuted by deORH{Cr- pmgg(ya,og -GREACHSH:)OCHz] @rrqa}d adwalqa,rer ]

t oget her are sai d
rings are int erb%tlﬁ'fo %oci&g)’ b 5éﬁﬂkd E@cﬁ%@%?ﬁ%g Z’P’é §@or exasn#}f:

pi peri di ne, aZZDOGEysaliplo FGQEOCHCHAQCHS, poenyl brmzavld R4 together are
C3- Cral kyl gne, lg}td&fnal ly interrupted by -0-, -S-, -CO or -N(Rerr])-

t oget her wht h'St atomto which they are bondend, for exanpl e norpholino
or piperidimois@ewmes are formed. If Rlerr] and Rerr] together are

derr]- C[er(réllkylene tionally interrupted by -0-

TNCRLE) - PiskleRdnatat lagst oo P ihe JAHIGRS AT A o K Bl s OF Y1 excarpl e

mor phol i nos@dstlﬁlt&!?b{@ it6'8 SH §lddps er?)ré\ﬁdé@lﬂat %oﬁih%rak re%@ﬂorfé[ es-]gr&qg ahder
are CJerr]-(err]al kyl ene, opti onal el}/ﬁrnterru pt ed

ANCR o1 ] ) Proviceg et RagnchRs oo MOTRhORROacLiki A BB ULRBbgh 360 Mty rAr, is
exanpl e m)hirﬁéhﬂ@u?étrttﬂb@% ISﬁg,rWlﬂg%FHaﬁ M & W@ﬁgO-CHZGI-?ZSH and provided that

Cerr]-Cerr]a or exa err - err al

Jerr]-deff ankleﬂmre megphaling andﬁr @edrﬂzrs@nwtanp@uaslm@amthab aad Avds ghenylene
exanpl e al { but enyl, 3-butenyl,

2- blrjr}t)enyl , Eﬁaglggh?g%héhwégé' ﬁp H#%EI §F§/| especially all yI

d err] - J eor ambtidagditiocsalt of a czpmp«m,]rml Méhg'fomnb Iql,dH|0]' N er]al kenyl have the
sae AN Booafil WRAILRYnd BhoiEha iSRG o B BAaLY Hodelrell compounds.

correspondi ng nunoer o err
Jerr]- C[err]alkanoyl |s for example Cferr]- C[err] C[err] Jerr]- or

e L R BB g i ok LR RR 21B Bc
or C+-C,alkyl. Examples are methyl, ethyl, propyil, |sopropyl, n-butyl, sec-butyl, isobutyi, tert-
butyl, pentyl, hexyl, heptyl, 2,4,4-trimethylpentyl, 2-ethylhexyl, octyl, nonyl, decyl, dodecyl,
tetradecyl, pentadecyl, hexadecyl, octadecyl and icosyl.

Ci-Cysalkyl, C4-Ciaalkyl, Ci-Cyalkyl, C4-Cgalkyl, C1-Cgalkyl and C4-C,alkyl have the same
meanings as given above for G;-Cxpalkyl up to the corresponding number of C-atoms.

Mono- or polysubstituted C;-C,alky! is substituted 1 to 6 times, for example 1 to 4 times,
especially once or twice.

C»-C4hydroxyalkyl is linear or branched C,-C,alkyl which is substituted by OH. C,-C,alkyl
has the same meanings as given above for C-Cyalkyl up to the corresponding number of
C-atoms. Examples are hydroxyrhethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-hydroxypropyl; 2-
hydroxypropyl, 4-hydroxybutyl. '

C2-Cqoalkoxyalkyl is Co-Cyoalkyl, which is interrupted by one O-atom. C»-Cyealkyl has the
same meanings as given above for C4-Caoalkyl up to the corresponding number of C-atoms.

Examples are methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl, ethoxyethyl,
ethoxypropyl, porpoxymethyl, prpopxyethyl, propoxypropyl.



oct anoyl . C2- C3al kanoyl has the sane neani ngs as given for
Clerr]-Cerr]al kanoyl up to the correspondi ng nunber of C atons.
Cerr]-Cerr]cycloalkyl is for exanple CJerr]-Cerr]-
Cerr]-Cerr]cycloal kyl, nanely cycl opentyl, cycl ohexyl, cyclooctyl,

cyel ododecyl, especially cyclopentyl and&ycl ohexyl, preferably cycl ohexyl.
C5- Co6ceycl oal kyl is cyclopentyl or cyclohexyl. (Jerr]-Cerr]al koxy, is for
exanple CJerr]-Clerr]al koxy, especially Cerr]-Cer]al koxy, -and is a |inear
or branched radical, for exanple, nethoxy, ethoxy, propoxy, i Sopropoxy,
n-butyl oxy, sec- butyloxy, isobutyloxy, tert-butyloxy, pentyloxy, hexyloxy,
hept yi oxy,CsCasaliylinteivuptad byd ie 9 bﬁy“%o" k o2 Hax (B, ‘soc§§h03€;f3( Myl oxy,
decyl oxy or dodecyl oxy, especially methoxy, ethgxy, propoxy, isopropoxy,

n- but yl oxy, sec-butyl oxy, iso-butyl oxy or tert;ﬁutyloxy, preferably

met hoxy.  GKeBER-I@HO)- I BG=ENK-ClB}X{] eT1Qah kOxy herodugesefos anampleani ngs
as given for err]-CJerr]al koxy up to the corrg,spondi ng nunber of C-atons.
Cerr]-CerrJalkylthio, for exanple CJerr]-Cerr]-

C err] - g ﬁ‘té‘iﬂnit@h@cri &5 JGHLQQIGI-QI éﬂgtscmp @m; N(@Hs)t@Fla- JGIEEH-E-O-CHchz-
met hyl t hi o, -pro t hi

i -butylt hl-&H@'ﬁQﬂyyl-[Qﬁa@ q,lwhﬁfﬁymbﬁt'ﬁ@ﬂtﬁl'dg )tﬁ!’ieﬂ'éhl o or octylthio,
pr ef er abl Y.CIE ] oxy radicals may be
once or tw cé bmu@a(quzdéHmJ'z ?S‘%ﬁﬁfﬁé% d1||$,‘)]:-[1 net hal | yl oxy,

1, 1- di met H?C&Dbaﬂlhykly interrupied by I-Qxytis aremerabluymtenxypteczbbmcmmam«;neoo for

1, 3-penta S pEg L Vgl |yl oxy. -10- Phenyl -Cl-C3-al kyl is for
exanpl e bcejéré;&ﬁeoél}:l ’;?g'?%gﬁ%rlzaoanet hyl benzyl or [err],[err]-dinmethyl benzyl,
especially benzyl. Substituted phenyl-Cerr]-Clerr]alkyl is substituted one

to four t C a | ce or
hree t i s CiTRRS JTERo ortiaeneh Mbart, i Mool GremIGRRE G oxlolete,
aL omat : c rd:m4a|ky|1mQr namelg rﬂethylerﬂe I‘éthyl)ermr propglefie, ‘&trmﬂajletbylém 1,eb:|iinmpthq| -furyl,
t hi enyl 0 ra nz | O
i oxanyl | "Shvigd 2 Bnsippién bublene FARbUVERE, LiBRHrapvIERS SoneiY
propylene, pentylene, hexylene, heptylene, octylene, nonylene, decylene, dodecylene,
tetradecylene or hexadecylene.
C,-Cralkylene and C,-Cgalkylene have the same meanings as given above for C.-
Cisalkylene up to the corresponding number of C-atoms and are linear or branched as well.

If Ry and R, together are C»-Coalkylene, together with the C-atom to which they are bonded
for example propyl, pentyl, hexyl, octyl or decyl rings are produced. If Ry and R, together
are Cs-Cgooxaalkylene or Cs-Coazaalkylene, said rings are interrupted by O or N atoms.
Thus, they are, for example piperidine, azolidine, oxolane or oxane rings

If Rz and R, together are Cs-Cralkylene, optlonally interrupted by -O-, -S-, -CO- or -N(Rg)-,
together with the N-atom to which they are bondend, for example morpholino or piperidino
groups are formed.

If Rg and Ryp together are C,-Cralkylene, optionally interrupted by -O-, -S-, -CO- or -N(Rs)-,
together with the N-atom to which they are bondénd, for example morpholino or piperidino
groups are formed.

if Ro7 and Rys together are C,-Cgalkylene, optionally interrupted by -O-, -S- or -N(Rg)-,
together with the N-atom to which they are bondend, for example morpholino or piperidino
groups are formed.



A 8-12nenbered bicyclic aliphatic or aromatic ring system conprising 1 to
6 N, Oor/fand S- atons is for exanple benzofuranyl, isobenzofuranyl,

i ndol yl, indazolyl, purinyl, qui nol i nyl, qui noxalinyl, purinyl or
|squ|noIinyI. Chl orophenyl is phenyl substituted by chlorine. Substituted
phenyl is substituted one to four times,~%or exanple once, twice or three
times, especially once or twice. Substituents are, for exanple in position
2, 3, 4, 5 o0or 6, especially in position 2, 6 or 3 of the phenyl ring. Mono-
or pol ysubstituted phenyl is substituted one to four tines, for exanple

once, twice or three tines, ecially once or twice. Halogen is fluorine,
chl ori ne, Gerlomalikenyhier em%ca- kanyhon Ge-Esalinylyadicals ey ‘Pﬁeméﬁﬁ %r omi ne,

pr ef er abl \ooRAGIRNSH SheFeiot Bmdie R Benb, 11-dhRbfflali O BEnATs bl

formula VI wher el n al kyl ene and
di rect bordibutenyd, t.3pentadienyl, §dwxemdnr Za:cteyybpsmwllmﬂvtm ae | -1V" covers

a- ani noket@ne ag@g@otég_@saményi Ded E2E ke t\ e4hyi3amd Jﬁédﬁ'nrl ﬁ%@%ﬂ%&e%r

car boxylic ac] rivative~ or organic on|c acl at nmeans
t he conpou@elSizalkenyhuptaothetasiresponding nurokerof S+-alomsnG.alkeaylds vimyker -1 1 -
ion is the respective anion of the acid derivative. Exanples for suitable
acid derivatives are [err] trifluoronethyl carboxylic acid, [err]

t ol uenesul Ggeﬁdalkaaoylds fop exdreplalyCe T @A Or pe-naalkmdyl dihiese awichls ark liAedr ors

Pyl e rushdeBrAte br kBarbiia efiioll bropAh Sy 2fiellsHépdnalf rexanght &lrs 1 o

2-9, 2-8, cdtanoybC€alkammd has the sanie mbamings &5 given fqrGfGuatkbhgyl iup to the

Cerr]-Cerrlal kyl err] ¢l err]al kenyl ,, cycl ohexyl, hydroxycycl ohexyl, or
Rerr] is cﬁ"%ﬁ?ﬁ'ﬂ'@%rﬂ?ﬁﬂ,d%‘f‘% ts mono- or polysusbtituted with O, Br,
CN, SH, -N(C.err]-Cerr]alkyl)[err], piperidino,
Cs-Cacycloalkyl is for example Cs-Ce- or Cs-Cecycloalkyl, namely cyclopentyl, cyclohexyl,
cyclooctyl, cyclododecyl, especially cyclopentyl and cyclohexyl, preferably cyclohexyl. Cs-

Cscycloalkyl is cyclopenty! or cyclohexyl.

C4-Ci2alkoxy, is for example C,-Csalkoxy, especially C;-Cjalkoxy, and is a linear or
branched radical, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butyloxy, sec-
butyloxy, isobutyloxy, tert-butyloxy, pentyloxy, hexyloxy, heptyloxy, 2,4,4-trimethylpentyloxy,
2-ethylhexyloxy, octyloxy, nonyloxy, decyloxy or dodecyloxy, especially methoxy, ethoxy,
propoxy, isopropoxy, n-butyloxy, sec-butyloxy, iso-butyloxy or tert-butyloxy, preferably
methoxy.

C;-Csalkoxy and C¢-Calkoxy have the same meanings as given for C,-Cyzalkoxy up to the
corresponding number of C-atoms.

C1-Csalkylthio, for example C4-Cg- or C4-Calkyithio is linear or branched and is, for example
methylthio, ethylthio, n-propyithio, i-propylthio, n-butyithio, i-butyithio, s-butyithio, t-butyithio,
pentylthio, hexylthio or octylthio, preferably methylthio or butylthio.

Cs-Csalkenoxy radicals may be once or twice unsaturated and are for example allyloxy,
methallyloxy, 1,1-dimethylallyloxy, 1-butenyloxy, 3-butenyloxy, 2-butenyloxy or
- 1,3-pentadienyloxy, especially allyloxy.



nor phol i no, OH, ' _ :

Clerr]-Cerr]al koxy,-CCH err]CH err]CN,-CCH err]CH err]COO(C[err]-Clerr]al k .
yl),-O0CCR[err], -COOH, [err]
-COO(Cerr]-Cerr]alkyl),-CON(C[err]-Cferr]alkyl)[err],[err]

, ar Rerr] is 2,3-epoxypropyl, phenyl-C[@rr]-Cerr]alkyl,

phenyl - err] - C3hydr oxyal kyl , unsubstituted phenyl or phenyl which is nono-
or poly-substituted by halogen, SH, Cerr]-Cerr]alkyl, Cferr]-Cerr]al koxy
or - COX( C prigriyt-El-e5-aikgl iks Yor)exampld drizll, pheridtRNZ&nidtiiénzylorbenzi m dazol yl ,
or -CHerr]CH eﬂﬁs-kgli[err] Cl-l[chai}r]-ZgH.b Y@;I)rg*]erablyi S err]-Cerr]al kyl,
whi ch i s swbsgdiinethytbénzyl, esgecially bénzyl. Subsiduted phenylC£salBybis shbstituted paé ko |
interrupted by 1 to 9 -S-, -0-. -N(R,err])-, -SS-, -X-C(=0Q)-, -C(=0)-X-,

br ef e abl yfOuE 3,15 e ench: PR BF 56Rp fred. Spaall; s ek 185; ORHEat o

oL
above and gh¥nybri.l y substituted by 1 to 5 SH The thiol conpounds of the
formulae | can, for exanple, be prepared from hal ophenyl aliphatic ketones
by treatnment with an excess of the corresponding dithiol or polythiol.

Thi ol conpRWBFodytlid S.7meRibEréESliphatid-or arbbtie Aflg, CénpRising! 1518 43¢, Okl/ahded from

t he correspondi.ng vinyl, hydraoxy, hal ogen or am no precursors by known
met hods. SHamMsfg ’SX%[HB‘PJUMFH'&G%&W rolviPYHEYl: pyEazipylryragyh henzoxagolys  pat aj |

John W I eydigxorshys, didkanyi® thiaZdfAY oXazdiyl, 1. 3/4thiabiiol, R¥blyoridzofn be
transformed 10 th’elthi%ll’ group di re‘éfly'bylah;/dr()&en g&ffi'dgrygddition or by

t hi oacetic acid addition and successive hydrol ysis. -12 - Hal ogen groups
can be dir g@t{om&Rs L hi ﬁallqﬁ | t )
sul fides. géhie@r{n rout g&sbfcgcl %Ilgﬁéﬁgr%u%és‘m%nc l%%’é%é}fl% %@%@grﬂéﬁ lg’ﬁég{la%%ﬁt e
sal ts, xanathesds foriexampletienzofuianyl, isobenzofwiaoylpindolyhinsiazolyl, puihy, uiretiog; s.
Further, h Bﬁy r &4%15 dsansfornmed to thiol groups directly by the
reaction vmé{lﬁ{'] Qr&‘ao%!a}ﬁ%sul |(@§m§)¢‘ﬁbhosphorous pent asul fi des, or via the
correspondi ng hal ogens using one of the methods descri bed above. The
esterificakj f al.c i t.h. ocar boxylic acid, such as
mer capt oaggt'llgc%pﬁgpﬂ '%&%f%%@'%&oﬁéﬁ&g&aci d provi des anot her conveni ent
access to thiols.

Substituted phenyl is substituted one to four times, for example once, twice or three times,

especially once or twice. Substituents are, for example in position 2, 3, 4, 5 or 6, especially

in position 2, 6 or 3 of the phenyl ring.

Mono- or polysubstituted phenyl is substituted one to four times, for example once, twice or

three times, especially once or twice.

Halogen is fluorine, chiorine, bromine and iodine, especiaily fluorine, chlorine and bromine,
preferably bromine and chlorine.

Examples for Ar being a group of the formula Vi are XN or
0]

wherein V is O, U is C,- or Cgalkylene and W is a direct bond.

The term “acid addition salts of the formulae I-IV” covers a-aminoketone compounds of the

formulae -1V which are reacted with a carboxylic acid derivative or organic sulfonic acid
derivative. That means the compounds are protonated at a nitrogen atom and the counter



Am nes can, for exanple, be converted to thiols by amdation with a
nmer.capt ocar boxylic acid, such as nercaptoacetic acid or nercaptopropionic
acid. Dissulfides of the formula | according to the invention can al so be
obt ai ned by known procedures, see, for exanple, "Oganic Functional G oup
Preparations", S.R Sandier, Acadenic Prdds, p. 586, New York, 1983. For

I nstance, the desired disulfide conpounds are prepared by the reaction of
correspondi ng halides with sodiumdisulfide. Oxidation of the thiols is

al S0 a ConyRw K8 resPRciSanion Bf MBRCRI dbrivitivd. ER&mples foruRtaBlb Acid B8RS are
per oxi de, iodine in ethanol and al kaline solution of iodine can be used as

oxi dants. Unsymmetrical disulfid#§.c&H. be prepared by the reaction of

sodiumthiglates with an al kylthios\lfate, such as n-butylthiosulfate, or
ot th an ariierametiyl carb@olbionor 7ol ireh o toRetaRfons 206 Bisterahy tainghe
reaction conditions for such reactigig,are generally known to the
art-skilled. The reaction is prefera‘olﬁacarried out in a polar solvent, for

exanpl e di%nﬁl Ry mam de, di nethyl acetani de, N-nethyl pyrolidine or
di met hyl sul t oxi (?e. The reaction also can be carried out in a m xed sol vent
system for instance, of one of the above nentioned pol ar solvents and an

i nert aprokif ; : exa t.0lousT f or
ot hyl oneapfs BLBfEne, KIE S 0 R 2EGRR) SnpIgRE Ry 118 91 omE MOARYGTIC]
t o m ni m sprefenably interruptechby moré thadionerQ-atdms, for ekampley8t8; 2-8;13-5lior 4| especialiyl
for the reg '%@@ Is, for exanple, from1l to 10 equivalents to the

substrat e, S’ﬁ Pably from2 to 6 equivalents. The reaction can, for

exanpl e, be carried out at roomtenperature (about 200C) up to 1500C;
preferably_fromtq 10Q[arr] C .The reaction can be progressed w.th- Qr

B Chout st F PotRualy B G0 reabat, = EielaRih ofitone Xl PrrPRETehast cERaR G+ o
accel erat ecxdnfm,p?mﬁemomf- of pélysusbtiiutedwith CI, BLN, m,t-N@da,scIamv\g_l)L, [téperidino,
preparation o | tic.aromati - oke u , can

P anef or netomBe RS QRGO FOBRN S FRERONG -E b Ba Ao B 67 a0 Hg
to the invention by the above indicated Mds, are for exany e discl osed

in US 4, 31ER0C ik, -SONCHE ARyl), collu +-CO@-Cllgndrcaldingt 3., b ne
53 - columm 16, line 54. The n_/

Ra is 2,3-epoxypropyl, phenyl-C,-Csalkyl, phenyl-C,-Cshydroxyalkyl, unsubstituted phenyl or
phenyl which is mono- or poly-substituted by halogen, SH, Cs-Cqalkyl, C;-Cqalkoxy or
-COO(C+-Caalkyl), or Rg is 2-benzothiazyl, 2-benzimidazolyl, or -CHCH,-S-CH,CH,-SH.

Y preferably is C4-Caoalkyl, which is substituted by SH. Further preferred is Y as C,-Copalkyl
interrupted by 1 to 9 -S-, -O-, -N(Rg¢)-, -SS-, -X-C(=0)-, -C(=0)-X-, preferably -S-, wherein
the alkyl group is linear or-branched as indicated above and optionally substituted by 1 to 5
SH.

The thiol compounds of the formulae 1 can, for example, be prepared from halophenyl
aliphatic ketones by treatment with an excess of the corresponding dithiol or polythiol.

‘Thiol compounds of the formulae |, Il, lil and IV can also be obtained from the
corresponding vinyl, hydroxy, halogen or amino precursors by known methods. See, for
example “The Chemistry of the Thiol Group”, éd. S. Patai, John Wiley & Sons, p. 163, New
York, 1974.

The vinyl group can be transformed to the thiol group directly by hydrogen sulfide addition
or by thioacetic acid addition and successive hydrolysis.



preparation of a-am noketone precursors for the addition of a thiol group,
wherein R err] or Rerr] are al kenyl, especially allyl, or benzyl by
C-allylation or Cbenzylation is, for exanple disclosed in US patent
5,077,402, colum 16, line 17 - columl8, line 31. Further descriptions of
the preparation of aliphatic aromatic [edR}-ani noket one conpounds are given
in US 4,582,862, 4,992,547 and 5,077,402. Preferred are conpounds of the
formula 11, wherein a is 1. O interest are conpounds wherein Ar[err] is a

group R erﬂdnodéw rbup® &*ar%ksidﬁ’&i 'oaﬁmyaclsmbu b?freémrénmtrhaau Wd?odéY:CHLﬂfﬂI%Q
hal ogen, %IF” - err al kyl, cyclo entyl, ohexyl, phenyl ., benzyl,

benzoyl , ex r,o}ltesgq[ﬂ@pquroupgqulpa? hedguysiqr rqatlorsq %wrtf Rﬁlé"r lenthWF'EP? Rlerr],
NH802R29 | kyl,

substi t ut e@bg&ﬁdn&ﬁélﬁéﬂ{ﬁw g%trsrah é\étéali[aer ?/] | g (e:[r re]r r ]C[ (e:[r re]r ?] al>/koxy,

d er r] - J drurthet, lhydoxy gwﬁpman]b@qae\sfqmu taoibigl graups dispetivr hyabemeaatiop &ithCOoH
?E Cle[CIGJrQE f fl'@hfdé;ren S&;flfle ]op‘o hé’For S éarsrufﬂdfﬁa r wq th&[correfpoedtngrhﬁl%ﬁe‘gs uslng

cycl ohexqunemfdhe)mytmdbmlesmﬁed qlubwyThe @tenfycbtmubisalmdholsaﬂitl‘og hal ogen,

henyt - ¢t abirb ek Pkyilafld. bocd & PRy Chad b EhRlabieropionis asit pivises

s is 2 - ﬂﬁthercomzerﬂerﬂac@essﬁbmolb is (err]- C[err]al kyI Cerr]-Cerr]al kyI

"0 er 1] ABPP Pk of Saae e oBipind sty 5 iegiST 4 i aptocarbonyt

C err] - ( eddd, sleay mercuptdaeltix déid oP qpt&ﬂr@mbﬂncﬁbilrr] al kyl, phenyl,
phenyl substituted by hal ogen, Cerr]-Cerr]alkyl or (Jerr]- C[err] al koxy

Rlerr]and R err] independently of one another are hydrogen, unsubstituted

or SH-subshibdutiR® JPhiRd fokm(aqracbévalfiglto tﬂ mé&troﬁ[dahralébvw eawmhab i known
Cerr]-Cerr]al koxyal kyl, (Qerr]-derr]al C&Drr] Erécycloakl
phenyl - J é?"P?ed@[%sﬁ Bpe eka?’FamRi%e gam?)ﬁemstpngm@vp u%l@dal!gm’h dieyy sH,

d err] - esdakidhiey Pre%é %@r Neﬂﬁrk ]ﬁabol"d(mnétén& tHe &esfr@é d&xﬁ’ﬂé]coﬁﬁ)ﬁunds "

Jerr]-Cerr]al kano or benzoyl; or Rerr] err
- Jerr]-@gre premrwyg)eﬂ@ rRaetion Qfa;ﬁrm@qnw@rhajgew-t godigm, dlSt@deermtmpfr]

or toget Nefe #ibls is also a convenient method to prepare disulfides. For example, hydrogen
peroxide, iodine in ethanol and alkaline solution of iodine can be used as oxidants.
Unsymmetrical disulfides can be prepared by the reaction of sodium thiolates with an
alkylthiosuifate, such as n-butylthiosulfate, or with an aryl thiosulfate. |

The performance of such reactions and the reaction conditions for such reactions are
generally known to the art-skilled. '

The reaction is preferably carried out in a polar solvent, for example dimethylformamide,
dimethylacetamide, N-methylpyrolidine or dimethylsulfoxide. The reaction also can be
carried out in a mixed solvent system, for instance, of one of the above mentioned polar
solvents and an inert aprotic solvent, such as for éxample benzene, toluene, chloroform or
methylenechloride. A large excess of dithiol is advisable for the reaction to minimise the
formation of the dimeric form. The amount of dithiol used for the reaction is, for example,
from 1 to 10 equivalents to the substrate, preferably from 2 to 6 equivalents. The reaction
can, for example, be carried out at room temperature (about 20°C) up to 150°C, preferably
from to 100°C. The reaction can be progressed with or without stirring, however, the

reaction with stirring is preferable to accelerate the progress of the reaction.



C[err]-C[err]aI kyl ene which can be substituted by -OH (err]-Cerr]al koxy
.COOR[err]; R6 is hydrogen, unsubstituted or OH, SH or :
HS-(CH[err])q COO substituted Cerr]-Clerr]alkyl, Clerr]-(err]al kyl, which
is interrupted by -0-, -NH or -S-, or Rerr] is (Jerr]-Clerr]al kenyl
phenyl -Clerr]Cerr] - al kyl , CI-l[err]CI—l[err]'(‘jﬁI unsubstituted or OH or
SH-substituted Cerr]- C[err]al kyl-CO-CH err]CH err] -, unsubstituted or OH
or SH-substituted Cerr]-Cerr]al kanoyl or R err] is benzoyl; qis 1 or 2

Rlerr] is éhbas for &g ;Lr@bknalnow aﬁautpﬁhtué afonthtie faeeé\mno@étoﬁ@a&hbuundspm&u lcafbe
napht hyl substituted by hal o lrﬁ% Cerr]al kyl or

C err] - ([ dranstarmpedynto tm]anJgsﬂtytedsar @pslairtlrm @unmqwspccqrdm]tqmwl or
Cerr1- <L hlartbl b na o ol Hebotes e Blbuile SidolobFf uBIEARIRS,

conmpounds ereln err
subst i t ut explusyn SRMect2 -CRIUMPA éf lmerwrwmolumn fl Bdinecighpealurds 16Hinechida Thei s

SH- substit - Cl. | - - e h

nt ot rupt ATPEge %?5@'&%25@@\9%%%3 it Aot rint BRP: whfeih B i e o
benzoyl phedyg |a1keﬁ§lloé§becﬁill &iﬂénzyl bg C-allylation or C-benzylation is, for example
-CH[err])[err] C-CH Qfl 5err]7) SH][err'] [er:rg O “speci al

i nt er est d}l'@‘b‘i%’r! tS'P ﬁﬂ -+ ﬁB!'-‘&"UQ; ing 17 - waims18, Iing 3. Furthe err] is a

phenyl or y
bhenyl - or - dusBiiins of it hsfomﬁnxﬁc %n@g@'&ﬁ‘é}ﬁ Rfﬂéteﬁ\@cérﬁﬁwtdﬁ 4ive ;.rP
Ar[err] i sUS 4,682862, 4,992,547 and 5,077,402., t hese groups are unsubstituted or
substituted by 1 to 5 of the radicals -CR[err], -SH, -SRerr],
-NR[err]Rlerr]; X is -0-, -S or -N(Rlerr])-; Y is hydrogen,

C err] - C[ ePrefextddydre coimpotindssofuhs topmulat Il wtdrain adsibst i tuted by 1 to 5 OH, SH,
or Yis (Jerr]-Cferr]alkyl, which is interrupted by 1 to 9 -O, -S-,
-X-C(=0) -, -C(=0)-X-, wherein the interrupted C2-C20al kyl can further be
substituted by 1 to 5 SH, or Y is benzyl which is substituted once or tw ce
by -CH2SH and sai d benzyl may further be substityredNby 1 to 4

e 6 i e ARSI RAAR S, AR ong anat her are
Ry,

R2s and R, independently of one another are hydrogen, halogen, C1;C12alkyl, cyclopentyl,
cyclohexyl, phenyl, benzyl, benzoyl, ORzs, SH, SRzs, SOR2s, SO2R2s, NR27Rzs,
NHSO:R.g;

Rzs is hydrogen, C4-Cyzalkyl, C1-Cealkyl substituted by -CN, -OH or -SH, or Rgs is
C4-Caalkoxy, Cs-Csalkenoxy, OCH.CH,CN, OCH;-CH;COOR3y, COOH or COORyy,
-(CH2-CH;0)sH, C2-Cgalkanoyl, Cs-Cyoalkenyl, cyclohexyl, hydroxycyclohexyl, phenyi,
phenyl substituted by halogen, C-Cysalkyl or Ci-Csalkoxy, or Rgs is phenyl-Cy-Cs-alkyl,
or -Si(C4-Cg-alkyl)(phenyl)s.;

s is2-20;

r is1,2o0r3;

Ry is Ci-Ciaalkyl, C-Cealkyl substituted by -OH, -SH, -CN, -COORg, C4-Csalkoxy,
-OCH2CH,CN or -OCH2-CHzCOORy3y, or Ras is C3-Cioalkenyl, cyclohexyl,
phenyl-C4-Cs-alkyl, phenyl, phenyl substituted by halogen, G1-C1§alkyl or C;-Calkoxy;

Rz and Ry independently of one another are hydrogen, unsubstituted or SH-substituted
C4-C1zalkyl, Co-Cshydroxyalkyl, C4-Cyoalkoxyalkyl, Cs-Csalkenyl, Cs-Cyocycloalkyl,
phenyl-C1-Cs-alkyl, phenyl, phenyl substituted by halogen, OH, SH,_CfC,zalkyI or
C1-Cqalkoxy, or Rz and Rgs are C»-Csalkanoyl or benzoyl; or Ray and Rag together are



phenyl, or Rerr] and R err] independently of one another are a radical of
‘the formula I X or X Rlerr] Rerr] Rerr] | | I
(CHR[err])-C=C Rerr] (IX) -CHAr[err] (X); Rerr] and Rerr] are
Cerr]-Cerr]alkyl, or Rerr] and R err] together are

Clerr]-C[err]al kyl ene, which can be inteffapted by -0-, and which
Cerr]-Cerr]al kylene can be substituted by SH, R err] is
Cerr]-Cerr]alkyl; Rerr] is (Jerr]-Clerr]alkyl,or Rerr] is

d CIe_lr2 g—l " d Oear_| G Ganlkylenb imiiégé%_lﬂ Bvsiﬁterm tddcﬁ S@—bﬁ 'aNRé;j owdgbth‘éyareor dRBt: S, f
- - - or - -S- an er i ndependently o
one anot her i?cggﬁ%‘eaﬁw"%‘rcaﬁz% $ybsiu é%%!@% 1'%"&9’ O@Fseii t ut ed by SH;
and Rlerr]r, i WdrbgerR[uﬁéuﬂstlﬁﬂéh SLOHL IsH R HSLSU e@oo%d%ﬁiui&x%ﬁéhhﬁﬁ

conpounds are_such, where Rl err] and err| independently of one anot her
are C[err]-dCer cF?%“‘Y!ywh'c'b@dEVFWBiedQVepr b oF r§-af |Cs-<hp&|em]l, and Rlerr]
| ndependent | \rghyI20iECAARYINGHCHENREGS ng}té‘dgﬂéhkw[sﬂ Betiraiad R4 toget her

are C3-Cral kyl ene, is interfupte Ar err I's phenyl
substituted K- G;R[I@l-@P-Cfﬁa[@-lzr.]umgbmtedj peOH: or SH-sObstittieddtcCsalkahkyllor & is
SH-substi t ut gg E{,}ﬁnyl Ar[err] is phenylen; Xis Sor NH and Y is
Jerr]- C[err]ar' " substituted by SH and/or 1to 2 OH In accordance with
t he i nventq ong 1oh& conpounds of the fornul a 1 11, 111 and 1V can be used

commounas B 1§ Crutikh, LRGSR AR LoZ Sty bl or Thehliv bubRiipted &
be practi sed halogenn®| c@hlkyrbm,t.d)a m*hgﬁd phot 0| ni t| ator and/or wt h ot her
| at.es, t o, phot opol rrerl zabl e

addi tives._ The .i nvent fore

conposi t | Ji#8 cM??‘Qsh@pﬁéaé)?" 1alyl Qe Zt"!’fwibﬁlsé'ﬁgt!tyte i prSHe

phot opol yneri zabl e conpound, and (b) as photoinitiator, at |east one
conpound of the formula 1, 11, 111 or 1V. - 16- In thi s context, the
conposition nmay contain other additives in additio conmponent (b) and

conponent ther prejeried ddniouhts Brethosy) Ahkdth irAS OF.
or I'V. The ethylenically unsaturated conpounds to &

substituted by SRg or OR;5.

Preferred are further compounds wherein Y is SH-substituted C-C1zalkyl, Co-Cagalkyl, which

is -iriterrupted by -8- or -88-, or Y is a SH-substituted phenyl-, biphenyl- or benzoylphenyi-
0 C H, 0

group, or a group —(CHy);— c-o- CH—-c—{CH 0-C— (CH,)gSH], |

R, R
NA
-—(CHZ);-EO—(CHZ);]-SS-E(CHZ)U—-O]-(CHz),—-X—Arz—ﬁ—(I:-N\ ,or
P p

R, R

O

—(CHy)—C-O-CH— C—{CHs-0—C—(CHy SH],

R
1y .
CH:0—C—I(CH.}) -S—Ar—C—C- j
50—CG—(CH,)~s AmC=C-N |,
o) O R, R,

)

Of special interest are compounds of the formula | or Il, wherein a is 1; Ar, is a phenyi or
biphenyl group, which phenyl or biphenyl group is substituted by 1 to 5 of the radicals -OR;,



The unsaturated conpounds may contain one or nore ol efinic double bonds.
They may be of | ow nol ecul ar wei ght (nononeric) or of relatively high

nol ecul ar wei ght (oligoneric). Exanples of nononmers containing a double
bond are al kyl or hydroxyal kyl acryl ates or nethacrylates, for exanple
met-hyl, ethyl, butyl, 2-ethylhexyl or 2- ﬂ?droxyethyl acryl ate, isobornyl
acryl ate, nethyl nethacrylate or ethyl nethacrylate. Silicone acrylates are
al so of interest. Further exanples are acrylonitrile, acryl am de,

met hacryl am de, N-substituted t h) acryl am des,,_vinyl esters such as vinyl
acet at e, vsgylsﬁg m&&-ﬁé qzhisas ut i @ et st'ythg&g%mangllestyrenes

and halostyrenes vinylpyrr ne, Vvi chlQrige or vin dene
chl ori de. Exanpl es of nonomers containing two or nore doubl e bonds are the

nexamst ny rEog e P abeRutafly, 16 8B uRal B, SFERSH, AGHGY!

:1 4' - bi Is( 2 acr \is €94, e&-%cﬁt-!dg%y) Wiip hyﬂryil;m,@aemgalkw [whnem isy.lnsupstm:tam rer subs;itlu;g[de
ri acr at e [ 0] r_ac aLe ol en ,
Uyt aor it BEGRCBH, Pk IS Grbmafi, Whiths (oS {1 17 S XGRS0k
triallyl poespjXt w,hete'ri tHlel mﬂermptedmm:mm can flrtHes bésubstltl&tbabyﬁttb)ﬁ'SH orY

ol yanoat df Beway BBh st opsa vty T HElsald boRyaw ST b <.

pol yunsa

pol yur et hanupstitaed Hyol t6ef b?—CﬁalKW RJ’arﬁf R. iR@éperideh# dyeéf &He difoiictiare mwé:k;ﬂfoher

or epoxy groups. Further exanples of unsaturated oligoners are unsaturated
pol yest er Rhe8yiner %a%ﬂamemnyv B?%?Mh?’r%ﬁlarfﬁﬂ'éﬁl@fﬂ@ fermyiatXar Xc aci d
and one or m)re di oh§FQ5nd have rml gcular weights of from about 500 to 3000.

:atnhggdlolt : 80 “igaé al sdgﬁ(a)ﬁeat gﬁt zfrrpl %Hag}‘{’ 3&@%%%8% ?6% I nyI

pol yur et hatB@eth&%r&@}@,%lkx@ﬁéWhlBHEaﬁb@?rfteﬁu ppo-, 3Rd Whichat 06 a aliylene can.
Conbi nati onS of vin t her group-contai ni goners and polymers as are
descri bed bmsuns@ i Brie %ﬁﬁ'&dﬂﬁdlsﬁﬁmgﬁm Q:lBstlaGi-ﬁ.;alm\Aﬂvdr is mono-
copol yner f e | so
apBro%rl atsoe(Ho tlﬁgggﬁbzﬁgg (@ gome do é“ %‘?-g s"’aéﬁ Rs

pr epol ymerand R1o mdependently of one another are hydrogen or Cg-C4alkyl whlch is substltuted by
SH; and Ry3, Rys, Rys and Rqe are hydrogen.

Otherinteresting compounds are such, wherein R; and R; independently of one another are
C1-Caalkyl, benzyl or Cs-Cealkenyl; Rs and R, independently of one another are C;-Cjalkyl or
Rs and R, together are C;-Cralkylene, which is interrupted by -O-; Ar, is phenyl substituted
by SRg; Rs is SH-substituted C+-C4alkyl or SH-substituted phenyl; Ar; is phenylen; Xis S or
NH; and Y is C4-Cyoalkyl substituted by SH and/or 1 to 2 OH.

In accordance with the invention, the compounds of the formula {, Ii, il and IV can
be used as photoinitiators for the photopolymerization of ethylenically
unsaturated compounds or of mixtures which comprise such compounds.

This use may also be practised in combination with another photoinitiator and/or with other
additives. ' '

The invention therefore also relates to photopolymerizable compositions comptising
(a) atleast one ethylenically unsaturated photopolymerizable compound, and
(b) as photoinitiator, at least one compound of the formula i, Il, Ill or IV.



Exanpl es of particularly suitable conpounds are esters of ethylenically
unsat urated carboxylic acids and pol yols or pol yepoxi des, and pol yners
containing ethylenically unsaturated groups in the chain or in side groups,
for exanpl e unsaturated pol yesters, polyanm des and pol yuret hanes and

copol ymers thereof, polybutadi ene and baflfidi ene copol ymers, pol yi soprene
and i soprene copol yners, polynmers and copol ymers containing (neth)acrylic
groups in side chains, and m xtures of one or nmore such polyners. Exanples

of unsat urates cemeROtel dotnpatitien niycontdily biher addifives' TR aligigsry td confisindnt (b),
crotonic acid, itaconic acid, cinnamc acjd, and unsaturated fatty acids
such as | iangicompengat(h) gay be& mixire gf P'N!P'Fl"?t?"%@ftﬂeé?fﬂ“ﬁ'ﬁﬁ'hﬂcmﬁri'% acid are
preferred. Suitable polyols are aromatic and, in particular, aliphatic and
cycl oal i phatic pol yols. Exanples of aromatic polyols are hydr octyi none,

4, 4' - di hy dthexatiylenieally|unsatupated camperngsde berpshynerized maydbe nonvaiate novol aks
and resol shoderseHd & dpger;aq;,)bgﬁ@igﬁg% Bgn(?]gjose based on said pol yol s,
especially aromat | cﬁgpol yol s and epi chl'orohydrin. Qher suitable polyols

i ncl ude polherunsetusatad comppynds rsayperiAINCRetatinOrR piRfivie,dougledinngdsi Thayraay be

| . . . . . .
P opal yirer gk foigcllie? Walare ftiRmmerlcf br G8ERYAY ARG B IALGGRbIRRery.
O her” sui tExsimplesotfyrodnonaere conhtainingsa double bondare al@llloyljydrmﬂalkyhalcrgllataspx.
Ex | . . . ' Lol :
orof or o y/plbtRATEs! for BEmplknaRld BRGL biyf 2 otfwRef] 6 ZhiuLRpTRN Seate.
1, 3-pr oparimbomdxyl ad:r,y&;g, r?etﬁglm?tﬂéxl;mlatum?ﬂeﬁ :Mt?aw?malsﬁdbm ?crylailéesrwel alsb of

t diol..d ie ne (o{0) trie ene . ol ..
e ot hyt e e TRES empies, StelAanidri, HEfamip, BoBALTRRI. NSsstied
1 2 Og_, ] 163_(mfﬂvﬁmm ginyl estdrs %luch as ﬂilnymtce_iate,l{riw etmhmd ed iﬁ]bultyl vinyl
, 4-di r oxyme cyc exane, er ol , is-(Jerr]- ro am ne,
L et byl e Stens! ShaS e enf tiloah feriss, Nadirene, Vi liarabdr e iy 1 s o
-and sor bi twihyliddmectiledided! s may be partially or fully esterified by means of

one or nore unsaturated carboxylic acids, where the free hydroxyl groups in
partial esters may be nodified, for exanple etherified or esterified with

ot her car biEkariés SGh&fomers containing two or more double bonds are the diacrylates of
ethylene glycol, propylene glycol, neopentylglycol, hexamethylene glycol or bisphenol A,
and also 4,4’-bis(2-acryloyloxyethoxy)diphenylpropane, trimethylolpropane triacrylate,
pentaerythritol triacrylate or pentaerythritol tetraacrylate, vinyl acrylate, divinylbenzene,
~divinyl succinate, diallyl phthalate, triallyl phosphate, triallyl isdcyanurate or tris(2-
acryloylethyl) isocyanurate.

Examples of relatively high molecular weight (oligomeric) polyunsaturated compounds are
acrylicized epoxy resins, and polyesters, polyurethanes and polyethers which are
acrylicized or contain vinyl ether or epoxy groups. Further examples of unsaturated
oligomers are unsaturated polyester resins which are mostly prepared from maleic acid,
phthalic acid and one or more diols and have molecular weights of from about 500 to 3000.
In addition it is also possible to employ vinyl ether monomers and viny! ether oligomers, and
also maleate-terminated oligomers having polyester, polyurethane, polyether, polyvinyl
ether and epoxy' main chains. Combinations of vinyl ether group-containing oligomers and
polymers as are described in WO 90/01512 are particularly highly suitable. However,
copolymers of vinyl ether and maleic acid-functionalized monomers are also appropriate.

Such unsaturated oligomers can also be referred to as prepolymers.



- 18 - Exanples of esters are: trinethylol propane triacryl ate,
trimet hyl ol ethane triacrylate, trinmethylol propane trinethacryl ate,
trimethyl ol et hane trinethacryl ate, tetramethyl ene glycol dinethacrylate,
triethylene glycol dinethacryl ate, tetraq%hylene gl ycol diacryl ate,
pentaerythritol diacrylate, pentaerythrit triacrylate, pentaerythritol
tetraacryl ate, dipentaerythritol diacrylate, dipentaerythritol triacrylate,
di pentaerythritol tetraacrylate, dipentaerythritol pentaacrylate,

di pentaerythritol hexaacrylate, tripentaerythritol octaacrylate,

G pent aur et of TRORTAN, tlie RaRpBAa ainfors bf EbRa rbfiomag
e e carbaiylio acids banpaijaie by holyepoxriss and ﬁ‘r’“"{"ﬁfme"ﬁ'?“gew”’m"y

I pent a | SI |
il bent acr Jiraehirgiedgka e B dhaii oip R gtG0Ns, irisxBmoReedhireq B3l Ssters,

, 3- but aned{bd&adﬂidé@émﬂ pbl?ureihan%s aHY 266l brsdhéi%bfm@rybhﬁwéne knd-batddianedi ol
dl Itaconate SObetO trl acr%ﬁf q)‘?:{FSOI’ ItO tetraacry

pent aer yt HeqPolymets,Rolisaprens pe capplyners; P ﬂ??@r?@%t?&&?lym&f%m"éﬂﬁ"ﬁg t ol

pent aacryl @ﬁah)aé@h@gﬁda Bw&a& E:b(éxﬁé @ndhikGPRSd Dned MOrébesh Fdlgers.
nmet hacryl a gl'ycero - and tri acrylate, 1,4- cyclohexane diacryl ate,

bi sacryl at es and bi snet hacryl ates of pol yethyl ene glycol having nol ecul ar

wei ght's of rg)ﬂg €8 trf]s‘atu}étgg caffo rﬂ]cgédﬁse%fretaﬁﬁﬁléﬁ&d l'ﬁhlfhtaﬁl%c ﬁbidté‘i@ﬂoﬁlc acid,

corrponent S e amadades O enti cal er ent “unsat ura ed
car boxyl i citagohigacist, ciangmia acid, aﬂylmngalurqjﬁ@fatw agids sarh pa dinolenip eridaroleisacid.

preferabl yp %\?i{({%@%g?&ﬁeﬁa et%%fd}drg Lrreg.t © 4, amno groups. Exanples of

pol yam nes ype ar am ne, 1,2- or 1, 3-propyl enedi am ne,
1,2-, 1,3- or 1,4-butylenediamrie, 1,5- pentyl enedi am ne,

1, 6- hexyl -
L S5 ! el S5 4o AR wAE A e ASE SR Uy Bbancef BoBRY 0.

_ -[err]- aEx_(ampiesnpf aretmatic pplyolstdng hwlr_eqmmemn, r4e4’-dhydmr>]<hlylbbem ?.2—d|¢4-ne .
d - - -_—et hane, [ |
pgf b hea Pt RSlRBo e &and a5 pRIIBREATREIS, EXATIAS of OWHPRRBHS AREse
%r( oupls in bised&imbaud;itmwsls, espéclaily a@mat' |deelygtsramidpidmtg>rd1liy'edggbemér smutablysl e,

a es of sa e e 1.S

L 6. hexa. P FERTE 3R gapo RO e sth YR R B1G Aol
bi s( et haccnduam mcsudengr@upssyaﬁédam pdilwum}l algohbedidydopblyfiees thetediel hacr yl at e,
and N-[(1 e{\yr]ro ﬂ<y %\Qt éX?yleafté‘é' oJc%%BKrmers thegeof Other suitable polyols are

oligoesters containing hydroxyl end groups.

Examples of aliphatic and cycloaliphatic polyols are alkylenediols, preferably having 2 to 12
carbon atoms, such as ethylene glycol, 1,2- or 1,3-propanediol, 1,2-, 1,3- or 1,4-butanediol,
pentanediol, hexanediol, octanediol, dodecanediol, diethylene glycol, triethylene glycol,
polyethylene glycol having molecular weights of preferably from 200 to 1500, 1,3-
cyclopentanediol, 1,2-, 1,3- or 1,+cyc|ohéxanediol, 1,4-dihydroxymefhylcyclohexane,
glycerol, tris-(B-hydroxyethyl)amine, trimethylolethane, trimethylolpropane, pentaerythritol,
‘dipentaerythritol and sorbitol.

The polyols may be partially or fully esterified by means of one or more unsaturated
carboxylic acids, where the free hydroxyl groups in partial esters may be modified, for

example etherified or esterified with other carboxylic acids.



Sui t abl e unsaturated pol yesters and pol yam des are derived, for exanple,
fram mal ei ¢ acid and diols or diamnes. Sone of the maleic acid may be

repl aced by other dicarboxylic acids. = -19- They can be enpl oyed toget her
with ethylenically unsaturated cormnorrers for exanple styrene. The
pol-yesters and pol yam des may al so be dér Byed from di car boxylic acids and
ethylenically unsaturated diols or diamnes, in particular fromrelatively
| ong chai n conpounds containing, for exanple, 6 to 20 carbon atons.

Exanpl es dExgouplesiofedstera@seare t hose built up from saturated or unsaturated
dii socyana*t .es_and from unsafarq St ed o at urate her suitable

i ol s,
corrponents"I gjhy %oﬁ?ﬁ%%'ﬁﬁréf afﬂ? 3 'eﬁ"'?%'ia\{q@P%a"%y partially
r e?ct i ng tthmethaepﬁaté,l tvlme&iqurétaémtrm}dtﬂiawttee&traiﬂ@tnylunlb@%epdim%rniacrylate
I ereo e KNho es O a,
P omnonsr dHangene ShRALIBERclals: thymesRuEns AeAl s fiol diacrytate,
(met h) acr Yﬂe?ﬁébr%tﬁﬁfoyirﬁatyldté Ipénta%rrythmaﬁe&asbrymy H.pehiaefwdﬂou dPaerylaier s

cont ai ni ng é acrylate groups in the side chain are al so known. These

may be, fdf e bR R g Eaiegky e FiRRSTasY b ibBRTtEseaygte,
resins wi t&l?ér{fsérwﬁﬁﬂ Méké‘acﬂﬂétgg tnBemae@imm loRtaREryftd PorRhANRbI dﬁn@tﬂacﬁyiaiehol

or hydroxya derivatives thereof which have been esterified using

(net h) acr wqrﬁaem'-atol quﬁbﬁﬁmﬂ@qeyﬂ@egtaaw\rﬁ@gme}hmatef dipertaeryteita}| at es whi ch
have been :@&&ﬁbg&b@ﬂat&%%%%ﬂqa&t&me H&E}lf&éﬁrﬁé@ﬁﬁml diltéconate,

phot opol ynerizabl'e’co I'n any desi'red
m xt ures. dpeitaenyihgitol trsﬁltgcmte eﬂaarythewl mntgtacyoate(dpemawﬂymt es. The

nvent | on RalhhGHER bihidletifid) bBoeRh Y SBRLNERE! AahECTPARAAEN, |

conprising as componen oner _
et hyl eni cadlmthanww,r‘a#@dtay\ednbdutmm sbmasttrlamrylateasbmngll tefraorylaten Wit hi n

the mol ec l%e%ﬁériﬁﬂﬁ{o\i E‘I%dﬁi?g 1@%@%@] 8&8&& t&l'atn'Ie rylaf%t, s&r%ﬂgltpenpaacry ar{gou nd of

the formu
sorbitolhexaacrylate, oligoester acrylates and methacrylates, glycerol di- and triacrylate, 1,4-

cyclohexane diacrylate, bisacrylates and bismethacrylates of polyethylene glycol having
molecular weights of from 200 to 1500, or mixtures thereof.

Further suitable components (a) are the amides of identical or different unsaturated
carboxylic acids of aromatic, cycloaliphatic and aliphatic polyamines, preferably having 2 to
6, in particular 2 to 4, amino groups. Examples of polyamines of this type are
ethylenediamine, 1,2- or 1,3;propylenediamine, 1,2-, 1,3- or 1,4-butylenediamine, 1,5-
pentylenediamine, 1,6-hexylenediamine, octylenediamine, dodecylenediamine, 1,4-diamino-
cyclohexane, isophoronediamine, phenylenediamine, bisphenylenediamine, di-B-aminoethyl
ether, diethylenetriamine, triethylenetetramine, di(B-aminoethoxy) or di(B-aminopropoxy)-
ethane. Other suitable polyamines are polymers and copolymers which may contain
additional amino groups in the side chain, and oligopamides containing amino end groups.
Examples of unsaturated amides of this type are: methylenebisacrylamide, 1,6-hexa-
methylenebisacrylamide, diethylenetriaminetrismethacrylamide, bis(methacrylamido-
propoxy)ethane, B-methacrylamidoethyl methacrylate, and N-[(B-hydroxyethoxy)ethyllacryl-

amide.

Suitable unsaturated polyesters and polyamides are derived, for example, from maleic acid
and diols or diamines. Some of the maleic acid may be replaced by other dicarboxylic acids.



-20 - [err] wherein ais an integer 1,2 or 4; Ar is a phenyl, biphenyl or
benzoyl phenyl group, which is unsubstituted or substituted by 1 to 5 of the
radi cal s halogen, ([err]-Clerr]alkyl, Cerr]-Cerr]al kenyl,
Cerr]-Cerr]cycl oal kyl, phenyl - C[err] C err]al kyl , - COCH,

-CoO(C[err]-Clerr]alkyl), -ORlerr], -SH=e%], -SR[err], -SORjerr],
-SJerr]Rerr], -CN, -SCIerr]NH[err]

-Sgerr]NH(Cerr]-C err]al kyl), -Sqerr] N(Cerr]-Clerr]Jalkyl)[err],-NRlerr]

err], - NHEK[ @iivde emplohd Wmtﬁfetﬁ idal ”Hééku?étedﬂn%rfo}ners for example
(R[V) R2 4 or Ar eles boyrouggo fo)Jr%r?r]uI ayVI or VI1 [err] | f apls 1

has the saftéreReaHIepRlY erArandlnolvamlgesznaAa[se ;bp]der'gecafremmaémxmm ard
radi cal of eth?l@mi: X%Hs%tdr’bﬂed‘?foléfb} didmides1ih particular from re (?tlvely lonTg ain

[err] if ais§ err] is a tetraval ent aromatic ra e fornul a
Villb gqnpqué\dfs]coma[rmg,]for example, 6 to 20 carbon atoms Examples of pqlmretpanes are

, these gr t d" di cal s
hal ogen, ° gre‘?f’alg[%g B?HF%J &H%F at {eé?jr "Ts eny , g&titehirap‘]5 él}rrg%cfgl oal kyI
phenyl [ er r $atprated digdser r | al kyl , COQC[ err]-Cerr]alkyl),-ORlerr],
-SR[err],-SORerr],-SOerr] R[err] ,-CN,-SCIerr] NH err],-SJ err] NH(C[err]-'C[e
rrjalkyl),-SAerr]-N(Cerr]-Cferr]alkyl)[err], -NRerr]Rerr], -NHCOR err],
or by a greth@r stitabiteecéropondnts {4) ase aiafnommllfleh(polyetherao@ylétes;dbtamembg pariiplhof

the formul %aéﬁlr% {6 ré@de%tlve acrylates with amines.

Polybutadiene and polyisoprene and copolymers. thereof are known. Examples of suitable
comonomers are olefins such as ethylene, propene, butene, hexene, (meth)acrylate,
acrylonitrile, styrene and vinyl chloride. Polymers containing (meth)acrylate groups in the
side chain are also known. These may be, for example, products of the reaction of novolak-
based epoxy resins with (meth)acrylic acid, homopolymers or copolymers of vinyl alcohol or
hydroxyalkyl derivatives thereof which have been esterified using (meth)acrylic acid, or

homopolymers and copolymers of (meth)acrylates which have been esterified using
hydroxyalkyl (meth)acrylates.

The photopolymerizable compounds may be employed alone or in any desired mixtures.
Preference is given to mixtures of polyol (meth)acrylates.

The invention particularly relates to a photopolymerizable composition comprising as
component (a) a polymer or oligomer having at least two ethylenically unsaturated
groups and at least one carboxyl function within the molecule structure and (b) as

photoinitiator, at least one compound of the formula I, Hl, il or IV
% R A
Y—X—Ar.‘;—C—(l.‘.—N\ ()] Ar; c—?-N~ (1))
R, R R, R, Ja



(Via), Xis adirect bond, -0-, -S- or -N(Rlerr])-; Y is hydrogen,
Jerr]-Cerr]alkyl, which is unsubstituted or substituted by 1 to 5 OH,
OR[err], COOR[err], SH, N(Rerr]) or halogen or substituted 1 to 5 tines by
a group of the fornula la [err] or Yis (err]-Clerr]alkyl, which is
interrupted by 1 to 9 -0-, -N(Rerr])-, -28-, -SS-, -X-C(=0-, S -X-C(=9)-,
-C(=0-X-, -XC=0-X%X-, -C(=5)-X-, -0-P-O wherein the interrupted SH

C2- C20al kyl can further be substituted by 1 to 5 SH, or Y is benzyl which
is unsubstituted or ubstitutSd once or twice by -CH2SH and sai d benzyl may
further be substit%téd by '?2 22 - CH- (err]-gegr]alkgl gor Yis Ar (as
defi ned above),Ameacmp-Cl[-e@r}l\r[erlgi 5-7nme grlka_d'lza_lgmé'f’_ilb_ r a@@matic
ring, conprising 1t§4N,,\por/and( at ons, rCY?s er

bi cyclic aliphaticgr ‘ﬁ.rogiat‘hc ring system conpriBjing 1Rfo 6 N, 0 or/and
S-atoms, which mono-> or* bi éycfic rings can further be substituted by SH or
1 -5tines brei% group of the fornmula la, or Yis a group [err] [err] -23
-t isl t'0O%

a isaninteger 1,2 or 4;

Ar is a phenyl, biphenyl! or benzoylphenyl group, which is unsubstituted or substituted by 1
to 5 of the radicals halogen, C4-Cyzalkyl, C3-Ci2alkenyl, Cs-Cecycloalkyl,
phenyl-C;-Csalkyl, -COOH, -COO(C;-Calkyl), -ORy, -SH, -SRg, -SORg, -SO2Rg, -CN,
-SO;NH,, -SONH(C+-Caalkyl), -SO2-N(C4-Caalkyl)2, -NRgR1, -NHCORy, or by a group of

% IIq1 /R3
the formula Vv, —R"~©—C—?—N‘ V),
R,

or Ar is a group of the formula VI or Vil

Ar, if ais 1 has the same meanings as Ar;
if ais 2, Ar, is a divalent aromatic radical of the formula Vil or Villa

M
]

SecIRsacR
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if a is 4, Ar, is a tetravalent aromatic radical of the formula Vllib



uis2or3; Rerr] and R err] independently of one another are

Cerr]-Cerr]alkyl, which is unsubstituted or substituted by OH,

Cerr]-Cerr]al koxy, SH CN, -COO(C[err]-Cerr]alkyl),

(derr]-Cerr]alkyl)-COO or -N(Rerr])(Rerr]),or Rerr] and R2

i ndependently of one another are (Clerr]=€lerr]al kenyl, phenyl,

chl orophenyl, R err]O phenyl, R err]-S-phenyl or

phenyl -Clerr]-Clerr]-alkyl, wherein said CJerr]-(err]al kenyl, phenyl,

chl orophenyl, R err]-O phenyl, R err]S-phenyl or phenyl-Clerr]-Cerr]-alkyl

are unsubstituted or spbstituted by 1 to 5 SH, or Rerr]/and R err]

t oget her are unbranck&dyor branched Cerr]-

Cl err] al kyl ene, ([ err ks Cller r ] oxagl kylenﬂ or rr]-Cé
i i 3 C[Err]oxaa yI ene or (Villb);

d err]-d err] azaalH eRg—@HE0s SerbeHps-BL,ed by 1 to 5 SH or

Rlerr] and R2 i e Bon,)H0.9 oth e.G- (Chgh B bhe formula I X

or X R14 R15 ¢ RI3 [err] R[&rr] i s hydr ogen,

Cerr]-Clerr]al kyl,err]-CerrPal kyl,which i9 substituted by OH SH,

Cerr]-Cerr]al koxy, CNor -COO(C[err] C[err]al kyl ), or R[err] IS

Cerr]-Cerr]al ke, er C[err ycl oal orO
gl ky err erthés Bups aleky!
by O ] C[e koxy, or -coo(Clerr]-

phenyl - ( ean; lis C[&
Cerr]alkyl),or Rerr] is C[err] C[err]alkenyl derr]- C[err] cycl oal kyl,

which is substit

h I h
Brberi 1 ut o LElSHRIBY b Gubdiied) 1 tu'b W"P‘%F"*?‘f"fag%@' RRIGLOARED ' ©
-coo(Cferr] - padkenyl, Ger ﬁy@aal](ylxmymh@r walleyh -009(01-C4alkyl) -ORy, -SH,

k bhpl k
g[glrjuamc/:l[ g:](ra] g‘rq &%’oxaﬁﬂ% er’leg%w%g[%zazaal-?yﬁgﬂ)é; oxKI 1-a’&gcy|_)&1 B0 e
are C3- C7al kyNEGQORghI kha groupef thenfarmulap? esl definedaboves-, - CO- or

-N b bstituted by OH,
C[farR[r]erEZ][)err]a IC o‘%%%?’%y\h yF)cag[esr]suI: Eee

Cerr]-Cerr]al kyI ene xyl yl ene, cyﬁl ohexyl ene, wherein said
Cerr]-Cerr]al kyl ene, xylyl ene, yRexytene are unsubstituted or
substituted by 1 to 5 SH, or R[erfq( i d4 fdirec(Viapnd; R6 is hydrogen,
unsubstituted or OH, SH or HS-(CI-\f’er [err]-COO substituted
Cerr]-Cerr]alkyl, (Jerr]- Cl2alkyl, which is interrupted by -0-, -NH or
-S-, or Rerr] is (Jerr]-Cerr]al kenyl , phenyl-Clerr]-Cerr]- alkyl,
CH2CH2CN, unsubstituted or OH or Ey

Cerr]-Cerr]lalkyl-Clerr]O-CH e err] nsub@fliad;ut ed or OH or
SHsubstituted Cerr]-Cerr]al kan R ] is benzoyl; Z is a divalent
radical of the formula -N N, -N(Rferr]) or

-NCREerr] )y Rligbdirebd3nd 19 8- or -N(Re)-;
Y is hydrogen, C4-Cisalkyl, which is unsubstituted or substituted by 1 to 5 OH, ORg,
COORg, SH, N(Rs)2 or halogen or substituted 1 to 5 times by a group of the formula la

R
nor fa
—X-ArrC—C—N_ (la) ,
R, R.

orY is C2-Caoalkyl, which is interrupted by 1 to 9 -O-, -N(Rg)-, -S-, -SS-, -X-C(=0)-,

1
-X-C(=8)-, -C(=0)-X~, -X-C(=0)-X-, -C(=S)-X-, ——O—IlD—O— wherein the interrupted
SH

Cz-Caoalkyl can further be substituted by 1 to 5 SH, or Y is benzyl which is unsubstituted
or substituted once or twice by -CH,SH and said benzyl may further be substituted by



-24 - U is unbranched or branched Cerr]-Cerr]al kylene; V and W

i ndependently of one another are a direct bond, -0-, -S or -NR6)-,
provided that V and Ware not both a direct bond sinultaneously; M is 0, S
or N(Rlerr]); Rerr] is hydrogen, Cerr]-Clerr]Jalkyl,(err]-Cerr]-al kenyl,
cycd ohexyl, hydroxycycl ohexyl, or R7 is-@err]-Cerr]alkyl, which is nono-
or polysusbtituted with d, Br, CN, SH -N((err]-CJerr]alkyl)[err],

pi peridi no, norpholino, OH C(err]-(err]al koxy,

OCI—I[err]CH[er]CI\I OCI—I[err]CH[err]COO(C[err] (err]al kyh),

-00CRerr], Cerr]-Cerr]al kyl), CO\IH(C[err] C[err]alkyl) - CON(C

err]- C[err]a Y. err err kyI) or, or Rerr]
is 2,3-epoxy d‘lp?{k }Méf%‘@?ﬁ’fy?@‘]’ﬁgrﬁ % phenyl, or
phenyl which is substituted by hal ogen,
Jerr]-Cerr]alkyl,err]-Cerr]alkoxy or-COCerr@8d err]al kyl),or R err]
is phenyl-Clerr]-Cferr]al kyl, tetrahydropyranyl, tetrahydrofuranyl,

-COOR[err], COO(C[err] C[err]alkyl) -CONH(C[err]-Cery]al kyl),

CON(C err err L}, - Si or-SJerr err
R[erﬁ]qls] d Ht, - S Jerr]Rerr];
Cerr]-CerrrhsiH C[err]

, or'Y is a heterocyclic
roxycyclohexyl or
Rlerr] is CJerr]- C[err]al kyI which is nono- or p Hysusbtltuted W th CI
Br, CN, SH, -N((err]- C[err]al kyl)[err], piperidino, norpholino, OH,
. )er - Jerr ]rsa*dﬁ?%léere@gﬁbﬁétfd&“ﬂr&héﬁmg, ebibfising ¥tb 8N, JG-bHArd Slatdrmélar ik al K
-co(derr] - @[%ﬂ 2mamiered bigydlig liphatic ocawmatigiring Isystem; Fompusing 1 kg 6N, 10
o] I
phenyl <O e 110 L aer ey MR matlor br By Tt oot e GOSIMMAR by SHor 15, oo
phenyl or phdimsgs bMﬂQWUDst thﬁformwa lpary-is@group ut ed by hal ogen, SH,
Clerr]-Cerr]alkyl, ¢cferr]-@garr]al kgxy or-CO(Clerr]-Cerr]al kyl), or

R[Cle-l[ (ra]r ri é%%e?%%@lrﬁ%ﬁ%%mﬁ %Ol(éhf)eW 2CH[ err]-S-CH err]CH err] - SH;

R9 and R10 independently of one another are hydrogen,

Cerr]-Cerr]al kyl, C[Oerr] Cl €] al kyI(?vvhlch is substituted by OH, SH,

Cerr]-Cerr] )%_,_ _C@x d-lc @,q]. kyI) or Rerr] and R err]

i ndependently o e anot hér lare ’C[err] C[’g‘? al enylka cycl ohexyl,

. phenyl -(ferr]-(err]al kyl, ummmfm@twaw ®+Nphenyl whi ch is nono- or
pol y-substituted by C[err] C[err]aékyl O ﬁ R,

1] H
~(CH)—C-0-CH;—CfoH0—C—(CHysH],
: | ’
CH;0~G—(CH,),-S—Ar-G—C-N 1

X

H N 31
o] o R, R
- I?‘ ,Ra
—(CH,); O—(CHz)ﬂ-SS-E(CHz);—OEI(CHz'),—-X—Ar.‘.—lcl—?-N\ or
P P O R, R
ISI '?1 '/R3
—(CHz)q—O—l:’—O'—(CHz)l;—X—Arz—(lf—?-N\ ;
SH O R R
q istor2;
r ist2or3;

p isOorft,;



hal ogen, or Rlerr] and R err] together are (Jerr]-(err]al kyl ene which can
be.interrupted by -0-, -S or -N(Rerr])-; Rerr] and R err] independently
of one another are a direct. bond, -CH2-, -CH2CH2-, -0-, -S-, -CO or
-N(Rerr])-; provided that Rerr] and R err] are not a direct bond at the
sane time; R err] is hydrogen, C[err]-C[‘e?r3r‘] al kyl or phenyl wherein
Clerr]-derr]alkyl or phenyl are unsubstituted or substituted by 1 to 5 SH
-25 - Rl14, R15 and R16 i ndependently of one another are hydrogen or
unsubstit ug edisarto®tt substituted Clerr]-Clerr]alkyl; Rerr] is hydrogen,
unsubstituted or SH substituted Cferr]-Clerr]al kyl or unsubstituted or SH
substituted pB&BAS RL is unbranched or branched C2- Cl8al kyl ene, which can

be i t : g - € L
or ouns ot Pt RY inbobéhdantof pnandihor dib R Labld, which MNULHLEA dbubstied,)
and R21 i ndephanOHnChﬁaikoml’SI-bﬁbt. HROOLL eCallieyl)s (C+&4aikyl)-8XOGH or eN(Ral(Baly br R;
i = e st t
ereln sal p gSO-pNENYUaIs) : -0 _ : 1 e , 5 5
g[Her r]-qerr] éllg%bhéﬁy‘ﬁrélo%‘éﬁﬁ,] IQl-léyplhtanillW1 o'r%p\eﬁﬁ-ézfa§ tll'wﬁ Ul thedlstitted rc]f?ll ogen,
-N(R[err]) [Ogrfdbsﬁ{Md By Cies SHylok B snd B@Qsﬁlﬁrra}éimbraﬂigidgwmrzrlfa@émar ; err] CH
rr err er,r or - err| - er a , Or _sal R |
SUbot 1 Ut b e Celataeltylee r G oA, WhR By S CRAIRUENS, Cir

substituted bgy 16h6 oF C3-Cl&taalkglehs lake GRsubstituted or substituted by 1 to 5 SH or R,
-CO(CCH err]CH err])[err]OCH err],or-said radicals are substituted b

- (OCH er r] CH @4 by %’@PP? nily otppepnqtioeyare @ radielof the-forpulp IXPeXr | - q err] al ky
| t hi o, phenoxy, -COO(_C[err]Zg[Fqgr]al _kylzz,-quoui[ggﬁraLTLerr]%[Frr]?O{erq,
h I b l; 1020, m 020; provigec .at least one o

PRy e oY B 2t 020 bt ovidlegy!

the radicals Ar, err], Rerr], R& Rlerr], Rerr],
Rlerr] or i s@%g%%gh Of-eckalkyl, &€,1CalRylSrhigh R SibstitbfedbyH ISH, &/18lalkoxy BN NS
-COO(C,-C,,aﬁ(’yI)_, or R; is C;-Csalkenyl, C5-Co-cycloalkyl or phenyi-C;-Caalkyl;
R4 is Ci-Cyzalkyl, Co-Caalkyl, which is substituted by OH, SH, C4-C,alkoxy, CN or -COO(C;-
Csalkyl), or R, is Cs-Csalkenyl, Cs-Cq2-cycloalkyl, phenyl-C,-Csalkyl, unsubstituted
phenyl or phenyl, which is substituted by halogen, C;-C.alkyl, C;-C,alkoxy or -COO(C;-
Caalkyl);
or R4 together with R; is C;-Cralkylene, phenyl-C4-Csalkylene, o-xylylene, 2-butenylene
or C,-Csoxaalkylene or Co-Csazaalkylene;
or Rz and R, together are Cs-Cralkylene, which can be interrupted by -O-, -S-, -CO- or
-N(Rs)- and which Cs-GéIkylene can be substituted by OH, C,-C,alkoxy or -COO(C;-
Caalkyl); '
Rs is Ci-Cealkylene, xylylene, cyclohexylene, wherein said Cs-Cgalkylene, xylylene,
cyclohexylene are unsubstituted or substituted by 1 to 5 SH, or Rs is a direct bond;
Rs is hydrogen, unsubstituted or OH-, SH- or HS-(CH;),-COO-substituted C;-Cyzalkyl, Co-
Cizalkyl, which is interrupted by -O-, -NH- or -S-, or Rg is C3-Csalkenyl, phenyl-C;-Cs-
alkyl, CH.CH-CN, unsubstituted or OH- or SH-substituted C4-C4alkyl-CO-CH,CH,-,
unsubstituted or OH- or SH-substituted Cs-Cgalkanoyl or R is benzoyl;

Z is a divalent radical of the. formula —pN N— , -N(Ri7)- or -N(Ry7)-R1s-N(R7)-;



or an acid addition salt of a conpound of the fornmula 1, 11, 111 or 1V.
Exanpl es of the conponent (a) as a polyner or oligonmer having at |east two
et hylenically unsaturated groups and at | east one carboxyl function within
the nol ecul e structure are acid nodified epoxyacrylate (for exanple,
EB9696; UCB Chem cal s, KAYARAD TCR1025; -R#PPON KAYAKU CO., LTD.). and

acryl ated acryl copol yner (for exanple, ACA200M Daicel Chem cal Industries,
Ltd.). Preferred conmpounds of the formula 1,11, Ill and IV are indicated

above. U 2% anSn 'éd%%andﬂem%?ﬁigleﬂbu ti-functional ethylenically
npou or

unsaturated co nd, m Xt ures everal of said compounds, can al so be
i ncl uded iVhandW iabependentiypofsorel another area direébdpndywd-g+8- do aN@RY)-pprovided halt ivd

portion of the osi tian. The content. of _is 0.5-20 % by wei ght based
on the sol i daﬂgw{%ﬁngtfb(’[%hg drg qurBHI_tar\epfjgé, al so possible to add binders
to the composs O, 8 NfRger ding to the invention; this is particularly
expedient if the phot %tpol yneri zabl e corrgounds are liquid or viscous

subst ancedr ThBYAAGRNM: iGriCreatkyhi Gafeare-allepyl eydiehexyl Bydips/cygobexybof A7 iei ght |,
preferably 1Q~.S WhitRii n ' AW Al - DM based
on the overal 'nggr@gs h?:&g'rﬁg{rﬂn.a %‘h%d%tﬁg@weias% '@L%I'séﬁcﬁgpéfﬁd?%d cf%mmzé field

of appli cat i pipesidinoomorphwline.dpids €i-Cealkaxy FAGEHGHENe fREHGHEPHE Caalkyl),
facility for g OQE@SH’I'E}@F%@@&%E%BEXQ@% ﬁé@@g}/%,ﬂ@iﬁéﬂ@?aﬁadhem on

to substrates and Sensiti’vity X sui ders are

pol ymers havi ngga | ecul ar wei ght of o] 5000-_2, 000, 000, preferably

10, 000- 1, 000, 68 .N/Exg\@rrpr@@(%r@a hor | yordisiie 2:3cepoxypropyland

nmet hacryl at es, for\—e/xarrpl e copol yners of Nethyl nethacryl ate/ethyl _

acryl at e/ met hggr yl | cid, | | kyl met hacryl ates) I | k

acryl ates); G@ﬂ%‘{%@éﬂﬁ%}"g&ﬁﬁégeggmw 955’&68){'?’{\@}‘@1 'S§HB§&Q§& g&l“%[?pﬁg'e

ac?at ate, I gel |GHL?¢§W$P?@§R??P®MU|@®(CHU|%,§IW),WW7iﬁ pienyrOACslIky, cel | ul ose;

pol yvi nyl butyral , pol yvi r , CyC r o] yet her suc S

Dol Yt hyl enc (eRtYEroRYAY D ATV G oL G L GNRHC -Cealo

pol ystyrene, -CON(C;-Cgalkyl)z, -Si(R20)(R21)2, or -SO2R22;

' Rs is C4-Cyoalkyl, C3-Cizalkenyl, cyclohexyl, hydroxycyclohexyl, or Rg is C;-Csalkyl, which is

mono- or polysusbtituted with Cl, Br, CN, SH, -N(C,-C.alkyl)., piperidino, morpholino,
OH, C;-Cialkoxy, -OCH.CH,CN, -OCH,CH.COO(C:-Caalkyl), -OOCR;,y, -COOH,

) ' 0 0
-COO(C1-Caalkyl), -CON(C1-Caalkyl), _.'5_Nu"o , -CO(C+-Caalkyl) or _E_Q ,

or Rg is 2,3-epoxypropyl, phenyl-C-Cgalkyl, phenyi-C,-Cshydroxyalkyl, unsubstituted
phenyl or phenyl which is mono- or poly-substituted by halogen, SH, C4-Cjalkyl,
Ci-Calkoxy or -COO(C-Cqalkyl), or Rg is 2-benzothiazyl, 2-benzimidazolyl,
-CH,CH»-O-CH,CH.-SH or -CH,CH,-S-CH,CH,-SH;

Rs and Ry, independently of one another are hydrogen, C:-Czalkyl, Co-Caalkyl, which is
substituted by OH, SH, C;-C,alkoxy, CN or -COO(C,-C,alkyl), or Rg and Ryq
independently of one another are C;-Csalkenyl, cyclohexyl, phenyl-C;-Csalkyl,
unsubstituted phenyl or phenyl which is mono- or poly-substituted by C4-C+.alkyl or
halogen, or Ry and Ry together are Cz-C7aIkerne which can be interrupted by -O-, -S-
or -N(R;s)-;

Ri; and Ry; independently of one another are a direct bond, -CH,-, -CH,CHz-, -O-, -S-, -CO-
or -N(R¢)-; provided that Ry, and R are not a direct bond at the same time;

Ris is hydrogen, C4-Cgalkyl or phenyl wherein C;-Cgalkyl or phenyl are unsubstituted or
substituted by 1 to 5 SH;



pol ycar bonat e, pol yurethane, chlorinated polyol efins, polyvinyl chloride,
copol yners of vinyl chloride/vinylidene chloride, copolyners of vinylidene
chloride with acrylonitrile, nmethyl nethacrylate and vinyl acetate,

pol yvi nyl acetate, copoly(ethylene/vinyl acetate), polyners such as
polycaprol act am and poly(hexanethylenead?ﬁanide), and pol yesters such as
pol y(et hyl ene gl ycol terephthal ate) and pol y(hexanet hyl ene gl ycol
succinate). The unsaturated conpounds nmay al so be used in mxtures with
nﬁn- pholt lormlamahd Rl;ul iﬂdépdnmeﬁuydsf:om_mm?whﬂrogéimmystMe?fwsmxagpl e,
physically dryjn rs or solutions thereof in organic solvents, for
exanpl e nitré%éﬂﬁwga§éE§Pa¥blIulose acet obutyrate. However, they may al so
be chem cat,} ¥s Byliro§drf uAsubEifited oF SMsBbStRTed T, TiaRylRs unbstifitéd Bt SH-

pol yi socyanat es, pol yepoxi des or nel am ne resins. The additional use of

heat - cur abl e substitoted pheayi ns is inportant for use in so-called hybrid
systems, Wl GluRrEnéHu Hirhadiel 'ng-gﬂgéllgn&ér\nfhﬁfh ch®R iﬁl’éﬂ‘uﬁfeﬂ l{ R$H-P%-
tep. y e

thermal aftertreatnment 1 n a secon he phot opo I zabl e m xt ures
may cont ai n \oaiEN@E9- adslibstitubad hyn1 todblgraupa SHy) t he phot oi niti ator. Exanpl es

t hereof arg thear v NI Al tor ilch are intended to prevent premature
pol yneri zarf‘? 6%&1'%1%%1%Pﬁgor%8ﬁgqui none, hydroqui none derivatives, p-
met hgx%/phemobbmd B'e{indieﬁmdbhilty)bfmfe aiﬁﬂ'lce;crfali’é Cy-daélnﬁﬁrpﬁerml?enol sbsuch as .
2,6-di(tert-hutyl)-p-cresol. The shelf life int ark can be increased,
for exanpl'®# By ﬁaﬁ@fﬁé’gﬁﬂépregﬁ*ﬁ}’iﬁmu%ﬁéhy9$'C615"§$¥Er napht henate, copper
st ear at e Qfr, GOPREHyI, HapAYE fistyl, EIRPEPYrRivE WHeRSIR 98id r&&lbal&é?é%s%ﬁgt%tu}ed or

tri phenyl phosphi ne, tribufyl phosphine,” triethyl phos hite, trip y
phosphi t e or substituied\by halegephSHeOHg GaCasalienl, 1 I, which isguhstitided byOH,

exanpl e tetr Ry W kU lorjnde. 0 A el W | oride,
or hydroxyl am nngﬁérl Vaithyzgé,@?f(%@%&mgﬁad(m%ﬁyﬁg roXy éﬁ\aﬁggo n order
to _ef<cl ude af—@@é}(@e@dkﬁkmeaﬁddﬁxﬁMQathﬂwm QaCizalkoxyp@ﬁr’r?.;ékoxy)which
simlar wax-l, n ' t MR rface on
comencement S Fst R By RE0O0RC AL OOGFRLH FoRy fr SBcBfief 1" e
pol yrrﬁr , h?ndtsli.tbgﬁtykndtbya(@@ﬁg@ﬂu)ﬁ()mr-(@@dzck&)ﬁé)CHmﬂ}Eaaikw:nk?phendw, i % ress of
air. Lig S ) [ i,n_sima uantities are
absor bers, f6§Hg§ﬁ§@|%b§b@ﬁzﬁgzﬁ§ﬁ%meﬂl rg,engoy?,

n is1to20;

m is 2 to 20;

provided that at least one of the radicals Ar, Ary, Ar,, Ars, Ry, Rz, Rs, Ry, Rsor Y'is

substituted by 1 to 5 SH groups, or provided that Y contains at least one -SS- group;

or an acid addition salt of a compound of the formula I, Ii, Il or IV.

‘Examples of the component (a) as a polymer or oligomer having at least two
ethylenically unsaturated groups and at least one carboxyl function within the
molecule structure are acid modified epoxyacrylate (for example, EB9696; UCB
Chemicals, KAYARAD TCR1025; NIPPON KAYAKU CO.,LTD.) and acrylated
acrylcopolymer (for example, ACA200M; Daicel Chemical Industries, Ltd.).

Preferred compounds of the formuia i, I, Il and IV are indicated above.



benzophenone, oxal anilide or hydroxyphenyl-s-triazine type. These conpounds
can be enployed individually or as mxtures, with or without the use of
sterically hindered am nes (HALS). Exanpl es of such UV absorbers and I|ight
stabilizers are: 1. 2-(2'-Hydroxyphenyl)benzotriazoles. for exanple
2-02'-hydroxy-5'-nethy|phenyl)benzo- trrgfol e,
2-(3",5 -di-tert-butyl-2'-hydroxyphenyl)benzotri azol e,
2- (5 ‘tert- butyl -2' - hydroxy- phenyl)benzotri azol e,
(2" - hydrAxdituent(d n‘ion'i)-%rtrﬁltlltlﬁfﬂﬁéﬁbﬁd? ethi/iembamy indoipéd bamploandZor
5 -di-tert- but dr oxyphenyl ) -5-"chl or obenzotri azol e,
- t er tmixtures op sevgral g%égald 'COM{Q Spnenyallso Be includashiarthetaboxeol e,

2-
(3
2-(3
g E :ﬁ)e/grc(%)l%\;ﬁ/qfltl% hgﬁe%&y)\%gp%%% §p§ﬁ'¥ bR B58ion' &t'1A& Lofiposition.
g E3 , 3" - O EdriteAteA (b} (hyls b)&dﬂ@"%/ Bpwghrbémz@ﬁ fﬂé‘éﬂlzoe?omon of the

5' - bi s(aa-di net riazole, mxture of
2- composition.

(3" -tert-butyl-2"-hydroxy-5"-(2-octyl oxycarbonyl et hyl ) phenyl ) -5-chl or obenzo
triazole 2-(3 -tert-

butyl - 5" - [Ifis @Rogideyiblects \Wda bindeas ROthe lcompusitions adtoflimyionhe Mehtidm; &hs & obenzo

t I
t relr ? Zgute y|Pa§$°uwlareéR9dlsnt if he pbetapelymerizable ceMREVNIS AR Jiayidor MiseelSohenzot ri az

ole, 2- ( 3'subStahces. The quantltY] of binder may be for example 5-95 % by weight, preferably
butyl -2' - hydrox -5' - (2- met hoxycar bo%l et h)é henyl ) benzotri azol e,
2-(3' - t er tTOn?0 ¢| byzwelght andp in particular -90 % by weight, based on the overall solids

hyd 5o |
ZY( goi(%/er @ gﬁet yqfh)é Hﬂ?{dzé‘(?é {iﬁeﬁ},ﬁh ﬁﬁggh@nﬁeﬁm 13618 6PAP &N dr and on the properties

oxy) car bo ﬁ?qlétWh?fBﬁ)r Wrﬁ%@p rmigty farsleyelopmeantsh @queous and or gzmc solvent
2-(3' -d d riazole, an
2-23' -tgrt utyl' @é{éﬁ&ﬁt?so%s@%%h?gg@% “Xt&)(gé)g%honyl et hyl ) phenyl benzo-

triazole,

2,2 et gl b il 8N Wiy o o B5EARG et Abod sbbophere! 1

trans- esteri I on

2-[3' -t er t2,000,§00, 5refemb|ygtommoo,oow Examplds are-Homb-anyopolyinktie acyiates

(R o er B R pe Bt i Bt feropsiters of mtyLmpnacrto/ebv o1 40

hydr oxy- 5' aciate/metivdorylinzamid, IpoW(allqh ensthacrylated), b (iR b@mlh@@t&mﬂﬂl@&a eétors

l e the oct 0% decyl ox dodec
vyl ol pIYBEe S, UG 85 cellyasepceraltyaslyoss Sostark hubiinymabMCoIoss.
3. Esters ad elh},ﬂotdﬂaloséiﬁ&jdn@lbt&yﬁﬁbblyl\ﬁhﬁlft?rhﬁl\'lﬂ?lﬁeé%l{b‘élr d;]dVetrlféﬁé”Hl%ﬁ as .
3, LEL;OS Hpéziy&?fy?ﬂé ox?cgq K/p?({g?{[enslﬁx e an%apc;lytgtrghydroﬂ?rgnypoqysety%ne satey

polycarbonate, polyurethane, chlorinated polyolefins, polyvinyl chloride, copolymers of vinyl

| benzyl ) -2" - hydr oxyphenyl ) benzo

chloride/vinylidene chloride, copolymers of vinylidene chloride with acrylonitrile, methyl
methacrylate and vinyl acetate, polyviriyl acetate, copoly(ethylene/vinyl acetate), polymers
such as polycaprolactam and poly(hexamethyleneadipamide), and polyesters such as
poly(ethylene glycol terephthalate) and poly(hexamethylene glycol succinate).

The unsaturated compounds may also be used in mixtures with non-photopolymerizable
film-forming components. These may be, for example, physically drying polymers or
solutions thereof in organic solvents, for example nitrocellulose or cellulose acetobutyrate.
However, they may also be chemically curable or heat-curable resins such as, for example,
polyisocyanates, polyepoxides or melamine resins. The additional use of heat-curable



benzoyl )resorci nol, benzoylresorcinol, 2,4-di-tert-butyl phenyl
3,5-di-tert-butyl -4-hydroxy- benzoate, hexadecyl

3,5-di-tert-butyl -4-hydroxybenzoate, octadecyl 3,5-di-tert-butyl-4-

hydr oxybenzoate, 2-methyl-4,6-di-tert- butg%l phenyl

3,5-di-tert-butyl -4- hydroxybenzoat e. ryl ates, for exanple ethyl and
I sooctyl a-cyano-[err],[err]-diphenylacrylate, nethyl a-carbo-

nmet hoxyci nnamat e, net hyl and butyl

[er [)] Cyfra]lﬁ@mhe iy 1]npﬁiﬁhimbr (ise“ﬁatshcba]dgdl hytstitedyetentss Whjch dre phbtopolymerized in a first
car bo- et ox - met hoxyci. nnanat e .

N-([err]- %P’ﬁﬁﬁ'ﬁfgpyf"%ﬁhgﬁﬂfﬁtﬂeﬂWé’t?ﬁﬁof'ﬂﬁzﬂﬁ' ne. 5. Sterically
hi nder ed am nes for exanple bis(2,2,6,6-tetranethyl pi peridyl) sebacate,
bis(2,2,6,6-tetranet hyl pi perjdyl) succinate,

bi s(1, 2, Z,B‘%P'}%‘PR%?WP& rﬂzgp.?/ %m?ygggtg@a\{aélous additives in addition to the

bi s(1, 2,2, shdviRfaor Bafpled tRefotdie)thermal inhibitors, which are intended to prevent
n-butyl -3,5-di-tert-butyl -4-hydroxybenzyl mal onate, the product of the

condensat | FAmeture pRlymedzstiana {ar example the hydroawinens; hydragyieas figriyativesiime and

SN S Sbthocgienbt BHaBhul of deicap ARBSRIININA such as 2 a-diftert-butyi) p-cresol,

4- Eﬁrlt thvﬂeamegdﬁém&htdldailﬂ @mht ehnar,eésed tfor exampie, btyrusm@},oapér éonipriunds such
| peri ril1otri aC

t”ﬁt rﬁk. o SSipogt pdnthéia, RophSstaaafé o7 opperocianpate, spspharys parpagunds, for

-(1, 2- @tahﬂjl@ﬁiphbh)ﬂpﬁodp&n% ﬁlbﬁtylp?béﬁl'mé hiiéthyiphosphitep iiphenyl phosphite or
4 benzoyl i peri

th
1 ot aaY | beneybbhosghlte GUSLARY BRI IR cRmPoLnds, for sxamplecteframeliyiamppnium
pi peri dyl )c@oﬂem#ttﬁheﬁyb%nfw&hﬁéﬁmﬁr éﬂ&‘idet 8 h d?é&y]ﬁrﬁﬁ@éﬁh\)dméé’ﬂét&ample N-

3-n-octyl -7 9-tetra- meth trlazasplro[ . 5] decane- 2, 4- di one,
bi s(1-oct y@'@%}’lhid@xﬂa@lﬂee!f} ‘afﬁ‘ﬁf Wﬁxﬁ‘uﬂé Btragsphese 9 luring the polymerization,

ol s( - ocl Vp¥lin %nrﬁla@ﬁaﬁlllz(é'gﬁﬁéﬂlﬁ&s%h Héyéq\?eé%ﬁéé‘ﬁﬁﬁat ttpwémf%eto nof the
conden- sation o{ 2,06,6-tetranethyl-4-pip er| ) hexanet hyl ene
di ani ne anepramepegmRIItiohthe polnerization becauss obtheirilow Bﬂ'@blllbm@thﬁr priymer, endt he

condensat i f
pi peri dyl )%% %g}sﬁlglge?? %%&ggdwé@@@é‘y%ﬁ ﬂ{gﬁr §1frréi rn(@)'ﬂ gﬁfeﬁ%rQWhlch
product of carhke addetdn smallspuantities are UV absorbers, for example those of the benzotriazole,

2-chl oro-4,6-4] b

pi peri dyl ) ?%ébéﬁl%eag%ﬁn%‘ﬂgar]d 1@@&2‘?@5%%’3’?%@? aTrﬁeﬁS)"g Qynds can be
8- acet yl - Seniplbgeq individually r as mixtures, with or without the use of sterically hindered amines
tetranethybgéﬁi 8-triazaspiro[4.5]decane- 2, 4-di one, 3-dodecyl -

-(2, 2,6, 6- hethyl 4- pi per - idyl)pyrrolidine 2, 5-di one,

3-dodecyl -1-(1, 2, 2, 6, 6- pent anet hyl - plperldyl)pyrrolldlne 2,5- dione.

Examples of such UV absorbers and light stabilizers are:

1. 2-(2'-Hydroxyphenyl)benzotriazoles, for example 2-(2’-hydroxy-5’-methylphenyl)benzo-
triazole, 2-(3',5'-di-tert-butyl-2’-hydroxyphenyl)benzotriazole, 2-(5'-tert-butyl-2’-hydroxy-
phenyl)benzotriazolé, 2-(2’-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)benzotriazole, 2-
(3',5'-di-tert-butyl-2’-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3’-tert-butyl-2’-hydroxy-5'-
methylphenyl)-5-chlorobenzotriazole, 2-(3’-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzo-
triazole, 2-(2™-hydroxy-4'-octoxyphenyl)benzotriazole, 2-(3',5'-di-tert-amyl-2’-hydroxyphenyl)-
benzotriazole, 2-(3',5'-bis(a,a-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole, mixture of 2-
(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonylethyl)phenyl)-6-chlorobenzotriazole, 2-(3"-tert-
butyl-5’-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3'-
tert-butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chiorobenzotriazole, 2-(3'-tert-
butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole, 2-(3’-tert-butyl-2'-



6. Oxal am des. for exanple 4, 4'-dioctyl oxyoxanilide,

2,2' -di ethoxyoxanilide, 2,2 -dioctyloxy- 5,5 -di-tert-butyloxanilide,
2,2' -di dodecyl oxy-5,5"-di -tert-butyl oxanilide, 2-ethoxy-2'-ethyl-
oxanilide, N, N -bis(3-dinethylam nopropyl)oxal am de,
2-ethoxy-5-tert-buty|-2'-ethyloxaniIide‘g d m xtures thereof with
2-ethoxy-2'-ethyl-5,4"-di-tert-butyloxanilide, and m xtures of o- and
p- met hoxy- and of o- and p-ethoxy-di substituted oxanilides. 7.

2- (2- Hydr :gR*X?Idb}’/-@-odtyloﬁyé_arﬁdnyb!hyﬂpﬁen)ﬂ)bbnﬁ)tﬁéﬂb\eﬁ 2-(3-tert-butyl-5™-[2-(2-ethylhexyl-
4,6-tris r 0X X

> hydr A puro e bz ptsEaol, 28 HoRSHER YRI5 methyiphanc

(g 4- g%%gﬁﬁfﬂ%@hhﬂ 24(36teh|-tﬁflﬁ 2LhgdroRy-5YREGEKIoxyéarBofyléthilfptengibenzo-
phgfé” )tn%zcﬁé mqﬁylﬁwlm{éﬂw )a,qtegraglqtlpylqulhg-benzotnazol-z-yl phenol}; trans-

(
4
y
EZ hydr CB&Yerﬁlcgigd(% c Ucﬁ'b? 5[35 )té?-bﬁtﬁBG@ézeiﬁBk ﬁ@lﬂ ))- ﬁ-h?déx%ﬂﬁﬂ]%fzo-
3,
[

2- hydr oxy-4 y eny -di net
. 3, 5-tri driazole with po ethy ene glycol 300; [R-CH,CH,-COO(CH,)s]>- where R 3'-tert-butyl-4'-

22 o e WS 2N UKD P! oY) phenyl] -4, &-bTs
2-[ 2- hydr c&m@mme_nmm axample H)pyll-hvdy%yhéﬂmmow, 8-dstaxy24-decyloxy,

di met hyl p n . g N
ST RSl PO iy ooy corvaves.
phenyl | - 4, & Hster§ Bf dnsilibstitu bsiituted benZoié atids afm emmrﬂe 4M»bpiyl-plmenyhnd

hosph f | h te t
oyl i ;ww 8RR TalGviels B&ﬁﬁwﬁsﬁ@q‘i{% UprDfeRrod) e Ripoal-' °
PIPEPY | oo stctul b arops b B s bt subinyi
il phoap henzape; hexatabY 3y iR R heRals pEReER) PaiieRoHb .

bi s( 2, 6- di hydedxyb&niaate, 2-mBihid, ahmaﬂ butplpﬁém e)a-dnrte&-bhtydnmemwérﬂoate
b|$|sodecyloxy penta- erythrit di phosph

bi s( 2, 4- di 4-1AgVIatesT0r exarple gihy m§p9ctwé¥19m\ogﬁ Preiphenylagryiates piathy o-carbo-
bi s(2, 4, 6- ﬁléfhﬁ%@ rﬁ}na{%g lrﬂ&ﬂplyér?d Wt(xa&fa% *Mn&%bl gh%m?ahﬁﬁnatterhﬁih?ﬁ&y !

sorbltyl tr

tetrakis( 2ca4=b(§il=,thb Ry-p-rhethgkydiriiariate dndtN=( 1cahﬁm4tm@qyw§mﬁhﬁytztrﬁethynndonne
6-i sooctyl oxy-2, 4,8, 10 tetra- tert-butyl-1 2H di benz

, 3, 2- di ox i onzemnmlqbe(a,%ﬁﬁazetr@meﬁulmgendsﬂ)zsebacate

hyl - d
N Elf?‘*?ﬁ%‘%x@lph%ﬁﬁﬂ ERSRRL BRy1-2p0,8 prnametypperidy) sebacate,
bi s( 2, 4- di bis@i2.2,6:8pentanetyipiperidyhpbltye 8 Sdi-tetrbuiyh#-hydroXybenzyleiatorate; thée

F??LSEQLXF@#@* RS ohwbfedtahi Tty @it 22 e Bt iy er SR an,
M chler' s sueciniveacid;hise amduoimfcﬂﬂe tinsleasationof ORIN'-His(2| 26,8 Aetrdmettylbispipbrdyl)-
addi tion Oﬁex%h%ﬁ%}lén%dﬁ%iﬂggﬁd thert-octylamino-2,6-dichloro-1 ,3,5-s-triazine, tris(2,2,6,6-tetra-

methyl-4-piperidyl) nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-butane-

2,
2-
2
2
oX
2-
2-
1
2-
(

tetraoate, 1,1'-(1,2-ethanediyl)bis-(3,3,5,5-tetramethylpiperazinone), 4-benzoyl-2,2,6,6-
tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethyl-
piperidyl) 2-n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)malonate, 3-n-octyl-7,7,9,9-tetra-
methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, bis(1-octyloxy-2,2,6,6-tetramethyipiperidyl)
sebacate, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl) succinate, the product of the conden-
sation of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylene diamine and 4-morpholino-
2,6-dichloro-1,3,5-triazine, the product of the condensation of 2-chloro-4,6-di(4-n-butyl-
amino-2,2,6,6-tetramethyl- piperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane,
the product of the condensation of 2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-pentamethyl-



-30 - the benzophenone type. Exanples of am nes which can be used as oxygen
scavengers are substituted N, N-di al kyl anilines as described in EP-A-339841.
The phot opol yneri zation can al so be accel erated by addition of

phot osensitizers or coinitiators which shift or broaden the spectral
sensitivity. These are, in particular, ardmatic carbonyl conpounds such as
benzophenone derivatives, thioxanthone derivatives, anthra- quinone
derivatives and ketocounmarin derivatives, especially 3-ketocounarin

deri vat i vesipeiuyl)3h3,5etnaineany i ertﬁs)(Biarmmﬂropﬁammyeihaie@ 8-azetyi-8-dodbeyH v, 9)0-

phot opol yrieiRBRBVE S ArERErsrral SHATneE Ao, SRaRenl (08 LB BRI 4pers

(b) at | eagylsyneliging-2|s-tiohe,3-6decyT1+¢1,2,2|6)6-peatametiyt-4pigpitigh@olidine-2,5-
t hi oxant hone or ketocoumarine, especially a 3-ketocounarine, conpound. The

anount of Q‘Bﬂ‘bonent (c) in the conmposition according to the invention

varies frog)dxdldmides JfQP/e%R(npi@HQIthocﬂkﬁf/@Ea%hﬂdﬁ 9 208iethexyoxaffide, 2/ &Baym)@as ed
on the soll pOFtIOﬂ of OSI he curin process may

2asi ot ed. BA-FaprbubIaeNiin, 3 8RAiecyIN:S i dreMoLBRTH e EethoRs? - athidpi .
but a1 50 byt N ngfé? am&nymm&g GIAREET2-bHHBRy-5a6h baty S ki fexeniie ™

condltlons an azo Cco SucC
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such as a anpl e t-butyl
hydr oper oxﬁ'ﬁ%ﬁ&g géésg{re? %nﬁéﬁéﬁ%ﬁ@%%@d%@ﬁh%om tions according to
the i nvent 7. Nesi for exiwaple Ret, BHris(2-hydroxycdroptyloxyphenyl)-
xant hene, 3 £l in
or acri di n‘ié%{?@?é%ﬂam %%Wr%@é%?ﬁ% bR enhaiv s SRR oy
radi ati on. (Z;l-dlhydnoxmhmgb-ma-bus& «admellay{m:ariybd 3 5-tr|ézme E;dabls(edjydmym—préﬁﬁ24
O her convent endi n at l.on al
br 1 gt ener SVRBREP 22 Be el L IS ERAR s ik Py BPe B R4 b
azz i st ant S;neﬁi?l;fﬁénﬁpd,aw-ﬂiﬁmkﬁﬂ-(z-hydroﬁﬁﬂdbdécwm:cybﬁéﬂyn 4qe-bfsoz adiirhsthyipRenyl)-
addition o ass fi cr
05 A 50137 68> FBRNG ST oR - R RRT-SP B SYBroBy e R A ety
conpri sing ﬁéhwor,r@,sn@ia&méaé [@hydrwn-(@nﬁd@kﬁsl&mm c?rdpmmhﬁ]-ﬂ!@rbls(z 4-
photopolynerlzabl nmpound which is enu i ssol
dlmethylphenyl -1,3, 5-tr|azme and 2-[4-dodecyl/tr|decyloxy(z-hydroxypropyl)oxy-z-hydroxy-
phenyl}-4,6-bis(2,4-dimethyl-phenyl)-1,3,5-triazine.

- 8. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyl phosphites,
phenyl dialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl
phosphite, distearyl pentaerythrityl diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diiso-
decyipentaerythrityl diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythrityl diphosphite,
bis(2,6-di-tert-butyl-4-methyiphenyl) pentaerythrityl' diphosphite, bisisodecyloxy-penta-
erythrityl diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl) pentaerythrityl diphosphite,
bis(2,4,6-tri-tert-butylphenyl) pentaerythrityl diphosphite, tristearyl sorbityl tfiphosphite,
tetrakis(2,4-di-tert-butylphenyl)-4,4’-biphenylenediphosphonite, 6-isooctyloxy-2,4,8,10-tetra-
tert-butyl-12H-dibenz[d,g}-1 ,3,2—dioxaphosphocine, 6-fluoro-2,4,8,10-tetra-tert-butyl-12-
methyl-dibenz[d,g}-1,3,2-dioxaphosphocine, bis(2,4-di-tert-butyl-6-methylphenyl)methyl
phosphite, and bis(2,4-di-tert-butyl-6-methylphenyl) ethyl phosphite.

To accelerate the photopolymerization it is possible to add amines such as, for example,
triethanolamine, N-methyldiethanolamine, ethyl p-dimethylaminobenzoate or Michler’s

ketone. The action of the amines can be intensified by the addition of aromatic ketones of



wat er . -31 - Radi ation-curable, aqueous prepol yner dispersions of this
type are commercially available in nmany variations. This termis taken to
mean a dispersion of water and at | east one prepol yner dispersed therein.
The concentration of the water in these %éstems is, for exanple, from5 to
80 % by weight, in particular from30 t6v60 % by wei ght. The radi ati on-
curabl e prepolymer or prepolymer mxture is present, for exanple, in
concentrations of from95 to 20 % by weight, in particular from70 to 40 %
by wei ght .thd benzophehord tybbﬁEanprbbgmes nhichadaadef uded \eBtoxygamnstaverngars wrer

In these coppgsjtiops.is in.each h are added the

assi st ant ss"'g%ﬂf éf&ch?& %‘E ylppiliges 8%, h%‘gﬁ@%é%gﬁ ing on the application.
fThe radi ?tT | rﬁeruiaﬁw&a:da&a%sa%delefatédw aadmdigofmrgmleuﬁﬁze?s onhich are
requently al so i ssaol ved, are, r a ueous olynmer dispersi

onat anct JcSHbAteE YU, SRt PioRdien e PRcR SenBy iy THP afecl AR ieyiydremati

whi ch are dansomyl étﬁﬁp&ﬁ)dsf‘sﬁah B8 beRzdphehéib @éﬁvﬁﬁ@é!ﬁ tHidxantiRMe dRAVAReS, diltta-
contain, for exanple, fromO0.01 to 1.0 nol ol yneri zabl e doubl € bonds

per 100 g BiNQRecIAENgiHes and KeioeaveaER daaties ‘snppedly Tketgeaumaringerivatiyes
exanpl e, - ind £enbyifidthyidrid)RREbIreY, did 4150 BbaR thbarkfle B eryiRpSRE Y. On 1 e

i nt ended appl 1 cat1on, "however, prepolymers having hi gher "nol ecul ar “wei ghts
may al so be suitable. For exarrpl e, polyesters containing polynerizable CC

pol yror i 2auTunenen thitfiche BB pBHeng s  PRUERGhmlizdtle oSG EmARTIA R N0
reacti on cfdditiopdb gempriens ajrandgi(b) atg’eastt ohe geinitiatay (e)pGhe deingjatou jssprepierably a
aci d. pol PRefthehé Brieiiinfin SdpBell pRGBddifE KRR, T2 U o
acrylic cofe ameunt of compoment gc)do md mompasmouaicsordmg tdelme:lnvmmmvanEeré?IJQGBQ
the pol yreb iz PERSRERaREHY GHE L Phou0y ReBt Rsdlol Wsn Bt Rl S e ey

adduct s ofcampositleni zabl e prepol yners having an average nol ecul ar wei ght of
at | east 600, a carboxyl group content of fromO0.2 to 15 % and a content of
from0.01 to 0.8 nol of polynerizable C C double bonds per 100 g of

pr epol ymer Theduting proddss ey helassied, th paEEahn by corpositions pigmented with TiO,, for
example, but also by addition of a component which forms free radicals under thermal
conditions, for example an azo compound such as 2,2’-azobis(4-methoxy-2,4-dimethyi-
valeronitrile) or a peroxy compound such as a hydropefoxide or peroxycarbonate, for
examplé t-butyl hydroperoxide, as described in EP-A245639.

The compositions according to the invention may also contain a photoreducible dye, for
example a xanthene, benzoxanthene, benzothioxanthene, thiazine, pyronine, porphyrin or
acridine dyes, and/or a trihalomethyl compound which can be cleaved by radiation. Similar
compositions are described in, for example, EP-A-445624.

Other conventional additives are - depending on the application - optical brighteners, fillers,
pigments, dyes, wetting agents or levelling assistants.

Thick and pigmented coatings can suitably be cured by the addition of glass microbeads or
powdered glass fibres, as described in US-A-5013768, for example.

‘The invention also relates to compositions comprising as component (a) at least one

ethylenically unsaturated, photopolymerizable compound which is emulsified or dissolved in
water. '



specific alkyl (meth)acrylate polyners are described in EP-A-41125, and
sui.tabl e water- dispersible, radiation-curable prepolyners nade from

uret hane acryl ates are disclosed in DE-A-2936039. These radi ati on-curabl e,
aqueous prepol yner .di spersions may contaéﬂ, as further additives,

di spersion assistants, enulsifiers, antiBxidants, |ight stabilizers, dyes,
pigments, fillers, for exanple talc, gypsum silica, rutile, carbon bl ack,
zinc oxide and iron oxides, reaction -32 - accelerators, levelling
agents, lubricants, metting agents, thickeners, matting agents, antifoans

and ot her .stant which ar r gy.
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further difreecadidals@nd coataimort exampiey fiom @.0hdo 1110 moldif polymetizatsie dpolsie hbadg a)
per 100 g of prepolymer, and have an average molecular weight of, for example, at least
400, in particular from 500 to 10,000. Depending on the intended application, however,
prepolymers having higher molecular weights may also be suitable. For example, polyesters
containing polymerizable C-C double bonds and having a maximum acid number of 10,
polyethers containing polymerizable C-C double bonds, hydroxyl-containing products of the
reaction of a polyepoxide containing at least two epoxide groups per molecule with at least
one a,p-ethylenically unsaturated carboxylic acid, polyurethane (meth)acrylates and o,f-
ethylenically unsaturated acrylic copolymers containing acrylic radicals, as described in
EP-A-12339, are used. Mixtures of these prepolymers may also be used. Also suitable are
the polymerizable prepolymers described in EP-A-33896, which are thioether adducts of
polymerizable prepolymers having an average molecular weight of at least 600, a carboxyl
group content of from 0.2 to 15 % and a content of from 0.01 to 0.8 mol of polymerizable
C-C double bonds per 100 g of prepolymer. Other suitable aqueous dispersions based on
specific alkyl (meth)acrylate polymers-are described in EP-A-41125, and suitable water-
dispersible, radiation-curable prepolymers made from urethane acrylates are disclosed in
DE-A-2936039.

These radiation-curable, aqueous prepolymer dispersions may contain, as further additives,
dispersion assistants, emulsifiers, antioxidants, light stabilizers, dyes, pigments, fillers, for
example talc, gypsum, silica, rutile, carbon black, zinc oxide and iron oxides, reaction



and (b) at |east one dye-borate conpound and/or borate salt and optionally
an .oni um conpound. Suitabl e dye-borate conpounds are for exanple disclosed
in US 4751102, US 5057393, US 5151520. Conbi nations of borate salts with
dye-borates are, for exanple described in US 5176984. Suitable oniumsalts
inthese mixtures are, for exanple, di ph8Ayliodoni um hexafl uoro- phosphate,
(p-octyl oxyphenyl) (phenyl )i odoni um hexaf | uor ophosphate, or correspondi ng

ot her ani ons of these conpounds, for exanple the halides; and al so
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exanpl e as printing inks, as varnishes or clearcoats, as white paints, for
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~monoacylphosphine oxides, bisacylphosphine oxides, xanthones, thioxanthones,

for

anthraquinones or titanocenes. _

When the photoinitiators according to the invention are employed in hybrid systems,
cationic photoinitiators such as aromatic sulfonium or iodonium salts or cyclopentadienyl-
areneiron(ll) complex salts are used in addition to the free-radical curing agents according
to the invention.

The invention is further directed to a composition comprising in addition to components (a)
and (b) at least one dye-borate compound and/or borate salt and optionally an onium
compound. | '

Suitable dye-borate oorhpounds are for example disclosed in US 4751102, US 5057393,
US 5151520. Combinations of borate salts with dye-borates are, for example described in
US 5176984. |

Suitable onium salts in these mixtures are, for example, diphenyliodonium hexafluoro-
phosphate, (p-octyloxyphenyl)(phenyl)iodonium hexafluorophosphate, or corresponding
other anions of these compounds, for example the halides; and also sulfonium salts, for
example triarylsulfonium salts (Cyracure® UVI 6990, Cyracure® UVI-6974 from Union

Carbide; Degacure® Kl 85 from Degussa or SP-150 und SP-170 from Asahi Denka).



exanpl e styrenic polyesters, which may contain glass fibres and ot her

assi stants) and other thick-1ayer conpositions, for the coating or
encapsul ati on of el ectronic conponents or as coatings for optical fibres.
The conpounds according to the |nvent|onggay al so be used as initiators for
emH sion polynerizations, as initiators a polynerization for the fixing
of ordered states of liquid- crystalline nono- and oligoners, as initiators
for the fixing of dyes to organic materials, and for- curing powder
coatings. In coating materials, mxtures of a prepolynmer with
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as solder masks for electronic circuits, for the production of three-dimensional articles by
bulk curing (UV curing in transparent moulds) or by the stereolithography process, as
described, for example, in US 4,575,330, for the preparation of composite materials (for
example styrenic polyesters, which may contain glass fibres and other assistants) and other -
thick-layer compositions, for the coating or encapsulation of electronic componénts or as
coatings for optical fibres.
The compounds according to the invention may also be used as initiators for emulsion

. polymerizations, as initiators of a polymerization for the fixing of ordered states of liquid-
crystalline mono- and oligomers, as initiators for the fixing of dyes to organic materials, and
for curing powder coatings.

In coating materials, mixtures of a prepolymer with polyunsaturated monomers are often
used which also contain a monounsaturated monomer. The prepolymer here is primarily
responsible for the propetties of the coating film, and variation thereof allows the person
skilled in the art to influence the properties of the cured film. The polyunsaturated monomer
functions as a crosslinking agent which renders the coating film insoluble. The
monounsaturated monomer functions as a reactive diluent by means of which the viscosity
is reduced without the need to use a solvent.



M Wttig and Th. Gohmann. Simlarly, free-radically UV-curable powder
coatings can be fornulated by m xi ng unsaturated pol yester resins with
solid acryl ates, nethacrylates or vinyl ethers and with a photoinitiator
(or m xture of photoinitiators) according to the invention. The powder
coatings may al so contain binders as des ffir-bed for exanpl e in DE-A-4228514
or EP-A-636669. The UV-curabl e powder coatings nmay al so conprise white or
col oured pignents. Thus, for exanple, preferably rutile titanium di oxide
can be enployed in concentrations of up to 50 % by weight in order to give

a cured [ avi n ood overin ocess nor
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radi ati on- curabl e powder coatings over their heat-curable counterparts is
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desired t oopmbhieddyMhifing Uins3Rira 6@ poIyEster resins witheafdaéglates, methacrylates or
vinyl ethers and with a photoinitiator (or mixture of photoinitiators) according to the
invention. The powder coatings may also contain binders as described for example in
DE-A-4228514 or EP-A-636669. The UV-curable powde'r coatings may also comprise white
or coloured pigments. Thus, for example, preferably rutile titanium dibxide can be employed
in concentrations of up to 50 % by weight in order to give a cured powder coating having
good covering power. The process normally comprises electrostatic or tribostatic spraying of
the powder onto the substrate, for example of metal or wood, melting the powder by heating
and, after a smooth film has been formed, radiation-curing of the coating using ultraviolet
and/or visible light, for example with medium-pressure mercury lamps, metal halide lamps or
xenon lamps. A particular advantage of the radiation-curable powder coatings over their
heat-curable counterparts is that the flow time after the melting of the powder particles can
be selectively extended in order to ensure the formation of a smooth, high-gloss coating. In
contrast to heat-curable systems, radiation-curable powder coatings can be formulated
without the unwanted effects of a reduction in their lifetime so that they melt at relatively low
temperatures. For this reason, they are also suitable as coatings for heat-sensitive
substrates such as wood or plastics.



exposure, an inmage. The substrates can be coated by applying a |iquid
conposition, a solution or suspension to the substrate. The choice of the
sol vent and the concentrati on depend predoninantly on the type of
conposition and the coating procedure. sol vent should be inert: in
other words it should not undergo any cﬁ i cal reaction with the conponents
and shoul d be capabl e of being renoved again after the coating operation,
in the drying process. Exanples of suitable solvents are ketones, ethers
and est er dn additibn msthmw:iniﬁatmlackerdilm@ thes inlventidn, thetgopdek evating formulations
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1, 2- di net heB.yet hane, et hyl acetate n- butyl acetate and et hyl
3- et hoxypr opi onate. Usi ng known coating processes, the solution is applied
evenly to a substrate, for exanple by spincoating, dip coating, knife
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conposi t i cAposirecatimAget o t he | nvent [ on f| nd application as negative

resi sts which have a very high photosensitivity and can be devel oped in an
aqueous- al kaline mediumw thout swelling. They are suitable as
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being removed again after the coating operation, in the drying process. Examples of
suitable solvents are ketones, ethers and esters, such as methyl ethyl ketone, isobutyl
methyl ketone, cyclopentanone, cyclohexanone, N-methylpyrrolidone, dioxane, tetrahydro-
furan, 2-methoxyethanol, 2-ethoxyethanol, 1-methoxy-2-propanol, 1,2-dimethoxyethane;
ethyl acetate, n-butyl acetate and ethyl 3-ethoxypropionate.

Using known coating processes, the solution is applied evenly to a substrate, for example
by spincoating, dip coating, knife coating, curtain coating, brushing, spraying, especially
electrostatic spraying, and reverse roll coating. It is also possible to apply the photosensitive
layer to a temporary, flexible support and then to coat the final substrate, for example a
copper-laminated circuit board, by means of layer transfer via lamination.

The quantity applied (layer thickness) and the nature of the substrate (layer support) are
functions of the desired application. The range of coat thicknesses generally comprises
values from about 0.1 pm to more than 100 um.

The radiation-sensitive compositions according to the invention find application as negative
resists which have a very high photosensitivity and can be developed in an aqueous-
alkaline medium without swelling. They are suitable as photoresists for electronics
(galvanoresists, etch resists and solder resists), the production of printing plates such as



The conpounds according to the invention also find application for the
praduction of one- or nore-|layered materials for the inmage recording ore
i mage reproduction (copies, reprography), which nmay be uni- or

pol ychromatic. Furthernore the materials gre suitable for col our proofing
systens. In this technol ogy formul ati ong3 ént ai ni ng m crocapsul es can be
applied and for the image production the radiation curing can be foll owed
by a thernmal treatnent. Such systens and technol ogies and their
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50-1 500C and preferably 80-130[err]C, the duration of the thernal
treatment is generally between 0.25 and 10 mi nutes. -37 - The
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si mul t aneassted uininigr; BF HRY proBiectio®d prihted cirblifss téppePfaced laminates; and for the
production of integrated circuits, silicon wafers. The layer thicknesses for photographic
materials and offset printing plates are generally from about 0.5 um to 10 um, while for

printed circuits they are from 1.0 pm to about 100 pm.

Following the coating of the substrates, the solvent is generally removed by drying to leave
a layer of the photoresist on the substrate.

The term “imagewise exposure" relates both to exposure through a photomask containing a
predetermined pattern, for example a slide, exposure by'a laser beam which is moved
under control from a computer, for example, over the surface of the coated substrate,
thereby generating an image, and irradiation with computer-controlled electron beams.

Following the imagewise exposure of the material and prior to developing, it may be
advantageous to carry out a brief thermal treatment, in which only the exposed parts are
thermally cured. The temperatures employed are generally 50-150°C and preferably

80-130°C; the duration of the thermal treatment is generally between 0.25 and 10 minutes.’



exposure being carried out for a short period with visible light at a
wavel ength of at |east 400 nmw thout a mask. Follow ng the exposure and
the optional thernmal treatnent, the unexposed areas of the photoresist are
removed using a devel oper in a manner kr]% n per se. As already nentioned,
t he conpositions according to the invention can be devel oped by
aqueous- al kal i ne nedi a. Suitabl e aqueous-al kal i ne devel oper sol utions are,
in particular, aqueous solutions of tetraal kyl ammoni um hydr oxi des or of
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si nce t he gboynmmevithboea mask.he bi nder is a crucial factor for the production
rate of graphic products and should be in the order of fractions of
seconds. UV-curable inks are inportant, in particular, for screen printing.
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are cyclohexanone, 2-ethoxyethanol, toluene, acetone and mixtures of such solvents.

Photocuring is of considerable importance for printing inks, since the drying time of the
binder is a crucial factor for the producﬁon rate of graphic products and should be in the
order of fractions of seconds. UV-curable inks are important, in particular, for screen
printing.

Subject of the invention therefore also is a printing ink comprising a composition as
described above and a pigment or a dye and optionally a sensitizer, preferably a
thioxanthone or a derivative thereof.

The printing inks according to the invention contain a pigment or a dye. Suitable pigments
or dyes are known to the person skilled in the art. The pigment is, for example, an inorganic
pigment, e.g. titanium dioxide (rutile or anatasé),' iron yellow, iron red, chrome yellow,
chrome green, nickel-titanium yellow, ultramarine blue, cobalt blue, cadmium yeliow,
cadmium red or zinc white. Or, the pigment is, for example, an organic pigment, e.g. a
monoazo or bisazo pigment or a metal complex thereof, a phthalocyanine pigment or a
poylcyclic pigment, for example a perylene, thioindigo, flavanthrone, quinacridone,
tetrachloroisoindolinone or triphenylmethane pigment. Or, the pigment is a carbon black or



a netal powder, for exanple alum num or copper powder, or any other pignent
knawn to be useful in the printing technol ogy. The pignent enployed may

al so be a mixture of one or nore pignents, such as-is customary for

achi eving specific colour shades. The plg nt or pignent mxture is present
in-an anount custoimary in the printing i'nk technol ogy, for exanple in an
anmount of 5 to 60% by wei ght, based on the total conposition; prefereably
10-30@6by wei ght of pignent are present in a printing ink. Sui t abl e dyes:
bel ong, f @metahppidsgr, foo examplealumidemarcoppsr pwder,z08 apy ottfes pigmentjshewmtode
dyes,
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coating of metals, for exanple in the coating of nmetal sheets and tubes,
cans or bottle caps, and the photocuring of plastic coatings, for exarrpl e
PVC- based Awmalready mantioned she mixiyres aceerdingde ths inventiopiase elso 1911!»' gifitaplefor
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to the invention can
according subsequently waslt'lec? out usmg a sutta%?e solvent.

A further area of application for photocuring is the coating of metals, for example in the
coating of metal sheets and tubes, cans or bottle caps, and the photocuring of plastic
coatings, for exampie PVC-based wall or floor coverings.

- Examples of the photocuring of paper coatmgs are the colourless coating of Iabels record
sleeves or book covers.

The use of the compounds according to the invention for curing shaped atticles made from
composite compositions is likewise of interest. The composite composition is made up of a
self-supporting matrix material, for example a glass-fibre fabric, or else, for example, plant
fibres [cf. K.-P.Mieck and T.Reussmann in Kunststoffe 85 (1995), 366-370], which is
impregnated with the photocuring formulation. Shaped articles which are produced from
composite compositions, using the compounds according to the invention, are of high

mechanical stability and resistance. The compounds according to the invention can also be



- 39 - enployed as photocuring agents in nmoul ding, inpregnating and coating
conpositions, as described, for exanple, in EP-A-7086. Exanples of such
conpositions are fine coating resins on which stringent requirenents are

pl aced with respect to their curing acti¥bty and yel |l ow ng resi stance, or
fibre-reinforced noul dings such as planat~or longitudinally or transversely
corrugated |ight diffusing panels. Processes for the production of such
noul di ngs, for exanple hand | ay-up, spray |ay-up, centrifugal or filanment
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also be used for casting resins or for encapsulating articles such as electronic components
and the like. Curing employs medium-pressure mercury lamps as are conventional in UV
curing. However, less intense lamps are also of particular interest, for example those of the
type TL40OW/03 or TL4OW/05. The intensity of these lamps corresponds approximately to
that of sunlight. Direct sunlight can also be used for curing. A further advantage is that the
composite composition can be removed from the light source in a partially cured, plastic
state and can be deformed. Curing is subsequently carried out to completion.

The compositions and compounds according to the invention can be used for the
production of waveguide and optical switches wherein advantage is taken of the

development of a difference in the index of refraction between irradiated and unirradiated
areas.

Also important is the use of photocurable compositions for imaging processes and for the
optical production of information carriers. In these applications, the coat (wet or dry) applied
to the support is irradiated - as already described above - with UV or visible light through a
photomask and the unexposed areas of the coat are removed by treatment with a solvent
(= developer). The photocurable layer can also be applied by electrodeposition to metal.

The exposed areas are crosslinked/polymeric and thus insoluble and remain on the support.



Al'so inportant is the use of photocurable conpositions for imaging
pracesses and for the optical production of information carriers. In these
applications, the coat (wet or dry) applied to the support is irradiated -
as al ready described above.- with UV or sible light through a phot omask
and the unexposed areas of the coat are renoved by treatnment with a sol vent
(= devel oper). The photocurabl e | ayer can al so be applied by
el ectrodeposition to netal. The exposed areas are crosslinked/ pol ynmeric and
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lamp, for example from between 2 cm and 150 cm. Of particular suitability are laser light
sources, for example excimer lasers, such as krypton F lasers for exposure at 248 nm.
Lasers in the visible range may also be employed. In this case the high sensitivity of the
materials according to the invention is very advantageous. By this method it is possible to
produce printed circuits in the electronics industry, lithographic offset printing plates or relief
printing plates, and photographic image recording materials. '

The invention likewise relates to the use of compounds of the formula I, Il, Il and 1V for the
curing of shaped articles made from composite compositions, and to a process of curing
shaped articles made from composite compositions using the above-defined compounds of
the formula I, I, 11l and IV.

The invention aiso relates to the use of a composition according to the invention for
producing pigmented and nonpigmented paints and varnishes, for producing clear and
pigmented aqueous dispersions, powder coatings, printing inks, printing plates, adhesives,
dental filling cbmpositions, waveguides, optical switches, colour proofing systems, glass
fibre cable coatings, screen printing stencils, resist materials, composite compositions, for



produce printed circuits in the electronics industry, |ithographic offset
pri.nting plates or relief printing plates, and photographic inmage recordi ng
materials. The invention |likewi se relates to the use of conpounds of the
formula 1,11, 11l and IV for the curing gf_shaped articles nade from
composite conpositions, and to a process of curing shaped articles nade
from conposite conpositions using the above-defined conpounds of the
formula 1, 11, 111 and 1V. The invention also relates to the use of a

conposi t | BRotREERhisi ragrodyclians. far peatiucing masks ferswrranRIingngfatralorgsigts for
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st enct 1 5, O leREHTERIERY or B3 Enho, Ul RARteRe ARG et oty Yok

phot ogr apholographicogaendingss, for produci ng masks for screen printing, for
photoresists for printed electronic circuits, for encapsulating electrical

and el ectronic conponents, for producing magnetic recording materials, for
pr oduci ng Therimentiomadditioredy relbfesdod a pogcass fordhe phetopolprakrizatiog ol ponyvotatile

bul k-curin and as.image recordi.ng materjal,., especjially for holographic
recor di ng nPRIPE, QigRMERR oL BEVIeLR EPYpoyiiss ontaiifi & 1Bpss pestyishicay
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1V to sai eysvelshgiyahgingroni 200itccdd0emt he resul ting conposition wi th |ight
havi ng a wavel ength ranging from 200 to 600 nm In accordance with the

I nvention this process is also used for the production of coating

subst ancegp aBsdanca! with thBiikvdnRan ﬂ{ié;prfo@ésélﬁ%ﬁoma fé1dRe ﬂ%umr\a&fﬁ%ﬁﬁﬁg’* ngs,
or clear coating materials, for the production of coating materjials tor
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For the pradtendie TR sRadlEih bfbdating Mortidis R Seight Gliaple chkhickBfaltodligs
phot or esi find reag markings, for the production of composite materials, for the production of printing
plates, for the production of masks for screen printing, for the production of photoresists for
printed electronic circuits, for the production of adhesives, for the production of coatings for
optical fibres, for the production of coatings or encapsulations of electronic components,

and in the method of bulk curing or stereolithography.

The invention likewise relates to a coated substrate which is coated on at least one surface
with a cured composition as described above, and to a process for the photographic
production of relief images in which a coated substrate is subjected to imagewise exposure
and then the unexposed areas are removed with a solvent or exposing a coated substrate
by means of a movable laser beam (without a mask) and then removing the unexposed
areas with a solvent.

The compounds according to the invention can be dissolved very readily in the mixtures to
be polymerized, and are of only very low volatility. They exhibit a good sensitivity, especially
as initiators in solder resists, and satisfactory yellowing values of the compositions cured
using the compounds according to the invention are achieved.



printed electronic circuits, for the production of adhesives, for the
praduction of coatings for optical fibres, for the production of coatings
or encapsul ations of el ectronic conponents, and in the nethod of bul k
curing or stereolithography. The inventi B_ | i kew se relates to a coated
substrate which is coated on at |east oné“surface with a cured conposition
as descri bed above, and to a process for the photographic production of
relief images in which a coated substrate is subjected to i nagew se
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XPOST 19 YLOANEH PR oD dIRE el Snd(@haicka b FBANE B baUcfes

mask) and removi n unexp o’se

accordi ng are)bakmiomﬂErWelght can be di ssol ved very readily in the mxtures to
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the invention are achieved. -42 - The Exanples that follow further
illustrate the invention. As in the remainder of the description and in the
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pr oduct (90 2 further purified by distillation at 600Cand02ang
ib 1-? -Fluorophenyl)-2-methyl-2-morpho|lne-4-yl-propan 1-one

69.3 g (0.35 mol) of (4-fluorophenyl)-3,3-dimethyl-2-methoxyoxirane and 200 ml of dry
morpholine are mixed and heated to reflux temperature (about 130°C). After 26 h, the
unreacted excess morpholine is distilled off.The residue is taken up in toluene and washed
with water and saturated sodium chioride solution successively. The toluene solution is
dried with MgSO; and is concentrated. The residue, 88.1 g, crystallizes from ethanol with a
melting point of 63-66°C.

1c 1-[4-(3-mercaptopropyithio)phenyi]-2-methyl-2-morpholine-4-yl-propan-1-one

52.8 g (0.488 mol) of 1,3-propanedithiol are dissolved in 100 mi of dry dimethylacetamide,
22.0 g of potassium carbonate are added and the solution is heated to about 40°C. 20.0 g
(0.08 mol) of 1-(4-fluorophenyl)-2-methyl-2-morpholine-4-yl-propan-1-one in 50 ml of dry
dimethylacetamide are added dropwise over 14 h. The resulting suspension is stirred for
additional 5 h, then the solid is filtered off and washed with toluene. From the filtrate the
excess 1,3-propanedithiol and toluene are distilled off. The residue is dissolved in ethyl
acetate and the resulting solution is washed with saturated ammonium chloride solution,. is
dired over MgSQO, and concentrated. The residue is recrystallized from ethanol. The
obtained product has a melting point of 67-68°C. The structure is confirmed by the 'H-NMR-

spectrum, measured in CDCls. The signals (3 in ppm) are 1.31 (s, 6H), 1.39 (t,1H), 2.00
(m,2H), 2.57 (t,4H), 2.70 (q,2H), 3.13 (t,2H), 3.69 (t,4H), 7.28 (d,2H), 8.50 (d,2H).



1b 1 -(4-Fl uorophenyl)-2-nethyl -2-norpholine-4-yl-propan-1 -one 69.3 ¢
(0..35 nol) of (4-fluorophenyl)-3, 3-dinet hyl -2-met hoxyoxi rane and 200 m of
dry norpholine are m xed and heated to reflux tenperature (about
130[err]C). After 26 h, the unreacted exggss nmorpholine is distilled

of f- The residue is taken up in toluene and washed with water and saturated
sodi um chl ori de sol uti on successively:. The toluene solution is dried with
MySO4 and is concentrated. The residue, 88.1 g, crystallizes from et hanol
with a nelting point of 63-66[err]C 1c 1
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([err] in lpgulyngapmdmctfﬁhs(asmemm poiht 8092-93°C. Ahe sn'uaore( chhf)rmeZI tiythe { H-NMR-
Exg(r)rpl( g g@pectrur%smgasurg?i in 808? ‘{'he sgzlals ZS |n8pp$n% arc@] 31 (s %9!) 1 7§ %—D t, 1H), 2. 5
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22.5 g (O anedi t hi'ol "are ssolved 1Tn" 70 m of dry
di et hyl acet am de 10.0 g of potassium carbonate are added and the solution

is heated g 1éﬁ{g-rn'iJrgapj&@%&gghlﬁfpﬁgﬂﬂ]-m&hﬁf2-morpholme-4-erl-pro ane-1-one

1-(4-fluor ropane-1-one ared
descri bed 20 gxaﬂﬁlrml)lofm) 3-+bana@nedithiok ardrdissdived im§0 mt ot dryidireethylacetdmids,

and vashed 4 o PRESSHE coborklo Rls ude arp R rdstfipois0Buh Y e Ll o1 2
t ol uene ar45°Qi 312d (0s0290h06l) off g4-flasropghenyl)s2-methyi-2-anbrpioline-4-yl-propane-1-one

(prepared as described in example 1b) in 40 mi of dry dimethylacetamide are added

dropwise. The suspension is stirred for 17 h, then the solid is filtered off and washed with
methylene chloride. From the filtrate the solvent and the excess 1,3-benzenedithiol are
distilled off. The residual oil is purified by column chromatography on silica gel with ethyl
acetate-hexane (20:80) as eluent. The structure is confirmed by the 'H-NMR-spectrum,
measured in CDCls. The signals (3 in ppm) are 1.30 (s,6H), 2.56 (t,4H), 3.52 (s, 1H), 3.68
(t,4H), 7.19 (d,2H), 7.26 (s,3H), 7.40 (s,1H), 8.47 (d,2H).

Example 4 1-[4-(2,3-dihydroxy-4-mercaptobutylthio)phenyl]-2-methyl-2-morpholine-4-yl-
propane-1-one
1.0 g (4.0 mmol) of 1-[4-(4-mercaptophenylthio)phenyl]-2-methyl-2-morpholine-4-yl-
propane-1-one and 1.37 g (8.9 mmol) of 1,4-dimercapto-2,3-butanediol are dissolved in 50
mi of dry dimethylacetamide, 1.10 g (8.0 mmol) of potassium carbonate are added and the
mixture is stirred for 17 h. The resulting suspension is poured into water and extracted with
ethyl acetate, the combined organic phases are washed with water. The solvent is distilled
off and the residual oil is purified by column chromatography on silica gel with ethanol-



col um chromat ography on silica gel with ethyl acetate-hexane (20:80) as

el uent. The resulting product has a nelting point of 92-93[err]C The
structure is confirmed by the [err] HHNVR- spectrum neasured in CDCerr].
The signals ([err] in ppm) are 1.31 (s,6H), 1.75 (t, 1 H), 2.57 (t,4H),
2.80 (q,2H), 3.21 (t,2H), 3.70 (t,4H), 739 (d,2H), 8.51 (d,2H). Exanple 3
1-[ 4- (4- mer capt ophenyl t hi o) phenyl ] - 2- net hyl - 2- nor phol i ne-'4-yl - pr opane- 1- one
20.0 g (0.14 mol) of 1,3-benzenedithiol are dissolved in 50 mM of dry

di met hy| aqrétayleskechldrided(5:05)fashient. STherstaetude isadonfirmed byithed HehRtdpectrum,

i RS AR A1) 400,58 LT o
escr i Ded (o B3R! (7,5 70N SHTh 16l s TR V). el @kl ar e added

e ‘'suspension Is stirred for h, then the solid is filtered
of f and washed with nethylene chloride. Fromthe filtrate the sol vent and

pur 11 o0 TS AR elcApprhBnijpheny) 2L thyiario & BRIV BIoRR 120, L ane

(20: 80) dagi_ael ‘u(njﬁEIuompheuwptmmaﬂ?laanmenzmow-i-bee[ err] H NVR-spect rum
[ . T | | ;
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8. 47 (d, 2Hhf dnFdimvetiytaoétamide. 50.0 g (0.256 mol) of 1-(4-fluorophenyl)-2-dimethylamino-propan-

L e Gy Y Ble B0 st th U8 654 55/ b WidsoedTH S5 by V' -

pr opane- 1- A%
1- [ 4- (4- nedimethiyiaebrmidd Sndaddedropwide N theyabove eseribedisohitidn ySuccessively, 48.2

‘propane- 1-ope_and 1. 37 8.9 mmol ) of 1,4-dinercapto-2, 3-butanedio re

G sool ved 9 (0-258 o) of berfeyl oG e Aoy AR OPMSRV ST TR WEGARS<
car bonat e fysec affieA i Mibre Hakbodh Stifréd af this'tefpbRituré form2-H RRe Feietbn middure
suspension is poured into water and extracted with ethyl acetate, the

conbi ned ds gawied tp h@Gmkofdcewates and ewdractedwmith toluaes The lovganic phasdiiswashest of f
W th et hant water. s ovePbD, Bla Bt i IR RARIEY Vel 7, B2
i's confi r nerdorbgtogtaphy ensllica igeRwitip ethyt acetatathexane(l :20) asellignt Thp. stribterasisgnal s
5] B8 s by ool Bl 157 |-
(s,3H), 2.33 (s,6H), 2.96 (d,1H), 3.39 (d,1H), 6.87 (m,2H), 7.03-7.13 (m,5H), 8.55 (m,2H).
5b 1-[3-(Mercaptopropylthio)phenyl]-2-dimethylamino-2-benzyl-propan-1-one
22.8 g (0.21 mol) of 1,3-propanedithiol is dissolved in 50 ml of dry dimethylacetamide, 4.8 g
of potassium carbonate are added and the mixture is heated to about 50°C. 10.0 g of 1-(4-
fluorophenyl)2-dimethylamino-2-benzyl-propan-1-one in 50 mi of dry dimethylacetamide are
added dropwise. The suspension is stirred at 50°C for 12 h, the solid is filtered off. The
. excess 1,3-propandithiol and dimethylacetamide are distilled off. To the residue toulene is
added and the resulting precipitate is filtered off. After the toluene is distilled off, the residue
is purified by column chromatography on silica gel with éthyl acetate-hexane (1:9) as eluent.
The structure is confirmed by the 'H-NMR-spectrum, measured in CDCls. The signals (5 in
ppm) are 1.16 (s,3H), 1.40 (t,1H), 2.02 (m,2H), 2.34 (s,6H), 2.71 (9,2H), 2.96 (d,1H), 3.14
(t,2H), 3.68 (d,1H), 6.88 (m,2H), 7.12 (m,3H), 7.29 (d,2H), 8.44 (d,2H).

Example 6 1-[4-(3-Mercaptopropylthio)phenyl]-2-dimethylamino-2-methylpent-4-en-1-one
6a 1-(4-Fl uofophenyl)-z-dimethylamino-2-methylpent-4-en-1 -one

11.2 g of sodium hydride (66%) are washed with hexane to remove oil, and added to 200 ml
of dry dimethylacetamide. 50.0 g (0.256 mol) of 1-(4-fluorophenyl)-2-dimethylamino-propan-



Exampl e 5

1-[.3- ( Mer capt opr opyl t hi 0) phenyl ] - 2- di net hyl am no- 2- benzyl - propan-1 -one ba
1- (4- Fl uor ophenyl ) 2- di net hyl am no- 2- benzyl - propan- 1-one 11.2 g of sodium
hydride (66% are washed with hexane to_pygnove oil, and added to 200 m of
dry- di met hyl acet am de. 50.0 g (0.256 rml) of

1- (4-fluorophenyl)-2-di met hyl am no- propan- 1-one (prepared by the method
described in US 5,534,629) are dissolved in 50 m of dry dinethyl acetam de
and added H?%W’%@’?QJE'YH@‘%@OG dgearibedie §SsH 534,629 aredissalved ipgdqml afxiry ¢

(0.282 m)'&m%x&@&éﬂndé’éﬁ&‘%&ﬁ%ﬁr@pﬁnk@% thedi08 des&iBeY SBItIbA. *'Slﬂcbésﬁ\}él‘ﬂ 3and

warned up to m xture has been stirred at this tenperature

for 12h, te8.382pel) ehallyibremide are siowil addeddrepwise wih sficigwadayarmed upter act ed
with tol U%%ﬁ%ﬁeﬁit%%@lx&r& 'ﬁ%é% amgéé‘stqp‘é"téﬂﬂ Lﬁé ford|r2' ﬁ‘qﬁ:r&‘fﬁé réX?t?&?f‘ and

evapor at ed e resi ur| on silrca gel
wi th et hyimigtes Btpbui’eﬂ(WOﬁﬂ o?l&bAMenednd%mact’éhawmttbmehelrme a?mabhégﬁd by

the[err]H—Nl\/R—s ctrum asur err eS| nals_% in ppm
are 117 (ABSBEN WD wRsor BT prerMGROYandPyEPoth Th rangide B AIed by Fplurn

7. 03 7. 13 dniorkdtd graPhp on Gilica et wnﬁJPethyI acetate-hexane (1 9) as eluent The structure is

1-[3- (I\/brcaptoprop lthiﬂﬁ%&lﬁhen - di net hyl am no- 2- benzy &p'ro pan- 1-one 22.8

g (0.21 msonfigredbythg, Befipen rwn, meagyred i GRE!s 'Fh%ﬂgfl‘ﬁls ngppin) are 1.19
d hyl

0 LY G P o QR AT RIS £s85 ABS1 TAA PoB iy
fl uoropher&&i(}(ﬂﬂﬂ):ret hyl am no- 2- benzyl -propan-1 -one in 50 mM of dry

di et hyl d Th on,i |rre at 500C for
12" % ho Bor -0 ApaBieP Ry BhiARAoRE- MtserBMaRERS BRiyiheplecs
di met hyl ?mmm(mles i) ofi 1$$-pfdp?d?m‘iuf>l .ard dissbleed Rsaﬂi?iﬁoftdtm lbmhylacét?ﬁlt{[é a}iilﬂdd

h t t at ilt r e to ne i istille
of 1, the r&8 el ESiaylyiarbeniate preidan & hiachtel Bauammnepn) Srmetivigainar 1
et hyl acetrnéthylpenaqend 1orﬂz)mm rélll of Ry d.mﬂuwlﬁetamuau afe addedCdibpwieBAhBY the
[err] H NMR-spectrum nea gnals_([err] in ppm are

1. 16 (s, 3HusPensign igstirey Say§0q’6>zfl°( H?CD%"G tb; Salwt '§ f'tSﬂ)ed off. The excess)l,3-2. 96
(d, 1H), ﬁépﬁied&ﬁﬂﬂ ar@ Gifheticketdmia8 afPdisiled . T8 e rdsilud Biuerde Bdudd Al

8.44 (d, 2
1-[ 4- EB Vethe aracipitatepig filteied)qfi Aftet folu@ndiistdistilledaofi, the- r2sidue ﬁwptpréindbycehmin one

sodi um hy diTorHRBGRE of SicABRINT ArgPa iR ey R 0l ic) 28 jvent BiFed Auaeit, o
m of dry |slnbtairt05dL @be stmdtare. is 5enfimed Y. tR& 8H-MMR-spéctrum, measured in CDCls. The
1-(4-T1uor gna? %Sllpl ppmsjare % %( gi-lf]q ﬁ&qm 2.00 (m,2H), 2.27 (s,5H), 2.42 (m,1H), 2.66-

2.72 (m,3H), 3.12 (t,2H), 4.83-4.93 (m,2H), 5.52 (m,1H), 7.26 (d,2H), 8.38 (d,2H).

Example 7: 1-[4-(3-Mercaptopropylthio)phenyl}-2-dimethylamino-2-benzyl-butan-1-one
32.5 g (0.3 mol) of 1,3-propanedithiol are dissolved in 50 ml of dry dimethylacetamide, and
the solution is heated to about 50°C tbgether with 13.8 g (0.1 mol) of potassium carbonate. .
15.0 g (0.05 mol) of 1-(4-fluorophenyl)-2-dimethylamino-2-benzyl-butan-1-one in 30 mi of
dry dimethylacetamide are added dropwise. The suspension is stirred at 50°C overnight
(about 12 hours), then the solid is filtered off. The excess 1,3-propanedithiol and
dimethylacetamide are distilled off. To the residue is added toluene, then the precipitate is
filttered off. After distilling off the toluene, the residue is purified by means of column
chromatography on silica gel with ethyl acetate-hexane (1:7) as an eluent, and an oily
product is obtained.

The structure is confirmed by the 'H-NMR spectrum (CDCL):



-45 - 1-one (prepared by the nethod described in US 5,534,629) are
dissolved in 50 m of dry dinethyl acetam de and added dropw se to the above
descri bed solution. Successively, 34.1 g (0.282 nol) of ally brom de are
slowy added dropwi se with stirring and_ygrmed up to 1050C. Wen the

m xture has been stirred at this tenperature for 12 hours, the reaction

m xture is poured to 500m of ice/water and extracted with toluene. The
organi c phase is washed with water, dried over MySO4 and evaporated. The

resi due i [pRM:0.681(tu3H): 8139t 160 bA%1 S Gip ) oh9ERITitdem, §N), 2488 (5, BHM2.69

h
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1-[ 4- E:T Nggsc%fbflﬂﬁ’? ﬁ';"%l?_%PB‘}BWgH&I'T Epameﬁét HEI :m no- 2- benzyl -butan- 1 -one

32.5 g (0.fhesttuctwé lsloo3ﬁ|ﬂﬁéd)BY1ﬂ1él‘PhNMRs’tie@trdhf(§DbVEd in 50 m of dry
di net hyl acet am_ de, and the solution is 500C t %7t her with

155 g (0. BIPABY 14rEptiad SOLRY Shbokgan il B A et
i ot hyl acot e a8 TR 48 06 180 6RE N M SBe bt 210, 7 R0 T, Y
over ni ght q.a@(mtzl-nz hours), t hen the solid is filtered of f The excess
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6.7 g (0.02 mol) of 1-[4~(3-Hydroxypropylamino)phenyl]-2-dimethylamino-2-benzyl-propan-1-
one, 3.35 g (0.05 mol) of imidazole and 12.9 g (0.05 mol) of triphenyl phosphine are
dissolved in 50 ml of methylene chloride. To the solution are added 10 g (0.039 mol) of
iodine and stirred at room temperature (about 20°C) for 1 hour. 100 ml of methylene
chloride is added to the reaction mixture and washed with aqueous solution of sodium
sulfite and water, and dried over MgSO,. After distilling off the methylene chloride, the
residue is purified by means of column chromatography on silica gel with ethyl acetate-
hexane (1:3) as an eluent, and an oily product is obtained.
The structure is confirmed by the 'H-NMR spectrum (CDCL,):
8 [ppm}]: 1.14 (s, 3H), 2.14 (m, 2H), 2.33 (s, 6H), 2.96 (d, 1H), 3.29 (t, 2H), 3.35-3.40 (m,
2H), 3.42 (d, 1H), 4.21 (br, 1H), 6.56 (d, 2H), 6.89-6.91 (m, 2H), 7.10-7.12 (m, 3H), 8.46 (d,
2H).
8c 1-[4-(3-Mercaptopropylamind)phenyl]-z-dime'thylamino—2—benzyl-propan-1 -one
6.6 g (0.015 mol) of 1-[4-(3-lodopropylamino)phenyl}-2-dimethylamino-2-benzyl-propan-1-
one are dissolved in 50 mi of dimethylacetamide. To the solution are added 2.42 g of



filtered off. After distilling off the toluene, the residue is purified by
means of col umm chromat ography on silica gel with ethyl acetate-hexane
(1:7) as an eluent, and an oily product is obtained. The structure is
confirnmed bythe[err]H—NI\/R spectrum ( err]): -46 - [err] [ppm: 0.68
(t,-3H), 1.39 (t, 1 H, 1.79-1.88 (m 1 H, 1.97-2.11 (m 3H), 2.36 (s,
6H), 2.69 (q, 2H), 3.12 (t, 2H), 3.19 (s, 2H), 7.15-7.27 (m 7H), 8.28 (d,
2H) . Exanpl e 8: ' ) o
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r oxypr opyl am no) phen no- 2- -
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Example 9: 1-[4-(3-Mercaptopropylamino)phenyl]-2-dimethylamino-2-benzyl-butan-1-one
9a 1-[4-(3-Hydroxypropylamino)phenyl]-2-dimethylamino-2-benzyl-butan-1-one

15.0 g (0.050 mol) of 1-(4-fluorophenyl)-2-dimethylamino-2-benzyl-butan-1-one and 26.3 g
(0.35 mol) of 3-amino-1-propanol are dissolved in 30 ml of dry dimethylacetamide, and the
solution is heated up to 150°C together with 13;8 g (0.1 mol) of potassium carbonate, and
stirred overnight (about 12 h). After the solution is cooled down, it is poured into 300 ml of
water and extracted with ethyl acetate. The organic phase is washed with water and
saturated sodium chloride solution, and dried over MgSO,. After distilling off the ethyl
acetate, the residue is purified by means of column chromatography on silica gel with ethyl
acetate-hexane (1:1) as an eluent, and an oily product is obtained.

The structure is confirmed by the 'H-NMR spectrum (CDCL)):

8 [ppm]: 0.68 (t, 3H), 1.52 (br, 1H), 1.82-1.94 (m, 3H)', 2.00-2.07 (m, 1H), 2.35 (s, 6H), 3.17
(d, 1H), 3.20 (d, 1H), 3.32-3.37 (m, 2H), 3.81-3.85 (m, 2H), 4.42 (br, 1H), 6.52 (d, 2H), 7.14-
7.28 (m, 5H), 8.32 (d, 2H). )

9b 1-[4-(3-lodopropylamino)phenyl]-2-dimethylamino-2-benzyl-butan-1-one

14.5 g (0.041 mol) of 1-[4-(3-Hydroxypropylamino)phenyl]-2-dimethylamino-2-benzyl-butan-
1-one, 6.96 g (0.1 mol) of imidazole and 26.8 g (0.1 mol) of triphenyl phosphine are



sulfite and water, and dried over MgSO err]. After distilling off the
met.hyl ene chloride, the residue is purified by neans of colum

chromat ography on silica gel with ethyl acetate- hexane (1:3) as an eluent,
and an oily product is obtained. The strygture is confirned by the -
[ert]H NWMR spectrum (CDC[ err]): [err] gﬁf 1.14 (s, 3H), 2.14 (m 2H),
2.33 (s, 6H), 2.96 (d,1 H, 3.29 (t, .35-3.40 (m 2H), 3.42 (d, 1H)),
4.21 (br, 1H, 6.56 (d, 2H), 6.89-6.91 (m 2H) 7.10-7.12 (m 3H), 8.46 (d,
2H). 8c dissolved in 100 ml of methylene chloride. To the solution are added 2089 (0.082 mol) of
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Into 100 ,af).water and extracted with ethyl acetate. The organic phase is
washed with water and saturated sodi um chloride solution, and dried over

MySOs. Af 198 TelniprMercapiepropylamina)phenyi2-dimethyaraine-2hengd-hulansiongi ed by
means of gk wng, oﬁhrnsm%mma(@hwamo&wémfﬁe)aﬁh%lpﬁld%@mxhu%:%awmmnﬁone

(1:2) as an &l uent I's 0 he structure 1s
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distilling off the ethyl acetate, the residue is dissolved in 50 ml of ethanol and the solution is
bubbled by nitrogen for 30 min. to remove oxygen. To the solution are added 7 mi of 2 N
sodium hydroxide solution and stirred at 0°C for 15 min. After the reaction mixture is
neutralized by adding 2 % hydrochloric acid solution, the resulting solution is poured into
100 ml of water and extracted with ethyl acetate. The organic phase is washed with water
and saturated sodium chloride solution, and dried over MgSO,_ After distilling off the ethyl
acetate, the residue is purified by means of column chromatography on silica gel with ethyl
acetate-hexane (1:3 ) as an eluent, and an oily product is obtained.
The structure is confirmed by the 'H-NMR spectrum (CDCL,):
d [ppm]: 0.68 (t, 3H), 1.41 {t, 1H), 1.83-2.08 (m, 4H), 2.35 (s, 6H), 2.66 (q, 2H), 3.17 (d, 1H),
3.20 (d, 1H), 3.34 (br, 2H), 4.15 (br, 1H), 6.52 (d, 2H), 7.14-7.28 (m, 5H), 8.32 (d, 2H).

Example 10 : 1-[4-(6-mercaptohexylthio)-phenyl}-2-methyi-2-morpholine-4-yl-propane-1-one
10.0 g (0.066 mol) of 1,6-hexanedithiol are added to a suspension of 3.6 g (0.026 mol) of
potassium carbonate in 15 ml of dimethylacetamide. The suspension is heated to 85°C, and a
solution of 3.6 g (0.013 mol) of 1-(4-chlorophenyl)-2-methyl-2-morpholin-4-yl-propan-1-one in
20 ml of dimethylacetamide is added dropwise over 20 min. After stirring for 18 h, the reaction



9a 1-[4-(3-Hydroxypropyl am no) phenyl ] - 2- di net hyl am no- 2- benzyl - but an- 1- one
15..0 g (0.050 nol) of 1-(4-f|uoropheny|)-2-dinethylan1np-2-benzy!-butan-1
-one and 26.3 g (0.35 nol) of 3-amino-1 -propanol are dissolved in 30 m of
dry di nmet hyl acetam de, and the solution |§ heated up to 1500C together with
13.8 g (0.1 nol) of potaSS|un1carbonate and stirred overnight (about 12
h). After the solution is cooled down, I's poured into 300 mM of water
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(0.041 nolgy, 4pH, 7.24 (d, 2H), 8.50 (d, 2H
1-[4-(3- I—|3$drg§<ypro(pyl ar)n no)g)hem)/l] 2- di met hyl am no- 2- benzyl - but an- 1-one,

6.96 ¢ (0 1 nol) of imdazole and 26 8 g (0.1 nmol) of triphenyl pho;sphinngIre
ut i

added 20, SAPEEE, Y T813 By e Renl o B AR T AR Serd iR annd Pk M iBBuT

200C) for ykpropam1-@@®0 ni of net hyl ene chlori dedare ade](cad to tge reactlon
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0.68 (t, rkin10 &Roﬂdlﬁ&tlﬁy‘lacelélhlde?s Q&’de?j dbpwige 03&)30 %lrﬁiﬂéﬁstlrﬁ for381=|7 tk(ed
%::?) ‘;’ ig éa@glﬁmu% ooéleg,zg @ed \Qﬂ) ethyl aceta(te (100 mf) extracte(d with water (3 x 50 mﬂ)

to remove the carbonate and dimethylacetamide, dried over MgSO,, and-concentrated under
- vacuum. The resulting yellow oil is purified by flash chromatography-on silica gel (hexane/ethy
acetate 85:15) to yield a pale yellow oil.

The structure is confirmed by the 'H-NMR spectrum (CDCls).
6 [ppm] 1.31 (s, 6H), 1.60'(t, SH), 2.57 (t, 4H), 2.69 (q, 2H), 3.22 (t, 2H), 3.61-3.65 (m, 6H),
3.69 (t, 4H), 3.75 (t, 2H), 7.29 (d, 2H), 8.49 (d, 2H).

Example 12; 1-{4-[2-(2-Mercapto-ethylthio)-ethyithio]-phenyl}-2-methyl-2-morpholin-4-yl-
propan-1-one _

25.7 g (0.15 mol) of 2-mercaptoethylsulfide (purity 90%) are added to a suspension of 8.3 g
(0.06 mol) of potassium carbonate in 50 ml of dimethylacetamide. A solution of 8.0 g (0.03 mol)
1-(4-chlorophenyl)-2-methyl-2-morpholin-4-yl-propan-1-one in 25 mi of dimethylacetamide is
added dropwise at 85°C over 60 min. After stirring for 5 h, the reaction mixture is cooled,
diluted with ethyl acetate (100 ml), extracted with water (3 x 100 ml) to remove the carbonate
and dimethylacetamide, dried over MgSOy,, and concentrated under vacuum. The resulting
yellow liquid (stench) is purified by flash chromatography on silica gel (hexane/ethy! acetate
85:15) to yield a pale yellow oil.

The structure is confirmed by the 1H-NMR spectrum (CDCl):



9c 1-[4-(3-Mercaptopropyl am no) phenyl ] - 2-di net hyl am no- 2- benzyl - but an- 1- one
6.4 g (0.014 nol) of _

1-[4-(3-1 odopropyl am no) phenyl | - 2- di. et hyl am no- 2- benzyl -butan-1 -one are
di ssolved in 50 nm of dinethylacetam de. .Jo the solution are added 2.28 g
of potassiumthioacetate and heated up_tg 500C. After the reaction m xture
Is stirred at 50[err]C for 15 min, it is poured into 150 mM of water and
extracted with ethyl acetate. The organic phase is washed with water and
sat ur at ed d{ppmlihBt if$,@H) & 750 (tuSHR 12,57 ddH], RFd-28% (MNHHCB.20A4S, 2&l), 3176 (tj 4H), ng

off the e te, the residue is dissolved in 50 mM of ethanol and the
sol ution it;qs%lb(ﬁig%ﬁg%'%&(‘#?ﬁ?'ogen for 30 mn. to renpbve oxygen. To the
solution are added 7 ml of 2 N sodi um hydroxi de solution and stirred at
Oferr]Cfaor 15 min. After the reaction nmxture is neutralized by adding 2 %
hydr ochl ofEXample 18:s o} -f-{19rmercagtodecanyithinphesylle-mathyk2-gramhaling ¥ \d-Prapangit- of
water andgpstracted with ethyl acetate. The organi c phase is washed with
wat er and saturated sodium chloride solution, and dried over SH. After

di sti | | i n§leof 9 (Q-82 mal)af |1, H-decanedithiplare adder o g suspension oH139 ofPa9me) of
|- h s Sk ' vl - he: .
ol uent, - abg SR GRBUnAE irtod 1k B Aferifdcerdbligy. TS Se oIt K HiSiddto Bl Hndd)

[ er r] H NIviRokigier of 13wt @005 raol) pf) 1-(4-chiojophemyl}2-n@tigd-2(rorpBeljn-4-yl-gropén-1-chiein
L 532,98 sl i ety hos Bl 6L s bl g 9, 8l '
2H) . Exa,mjiltere,ﬂmff, the filtrate is poﬁred into 30 ml of 2N|,HCI solution. ‘Il'he formed Yv,hite precipitat,e is ,
-[ 4-(6- e, [ 0) 3 i ne-4-yl - -1-
100 o ( 0 BREHERY lrphcH &Ad BOf Mesbiver B mafyieta FRIpPR e Flitizel iR oD e 4
SUspens! on I-s heat e {6 G800, -and A SOLULNOn Of 5.6 0 (0 D8 Dl O] red
L onl oPYgRensRNESiandrary PiorafamsRaRor a0 i Sisotaifed piadtich e meltgs point
di met hyl ag¢Bagode. i s added dropwi se over 20 min. After stirring for 18 h,

the reaction - 49 - mxture ig cooled, diluted with ethyl acetate (60
m ), and flihetséuelyre isrponfiimed by thei H-NMBIspactmn (ICRELRr (3 x 50 nl), dried

s purt'ti AR 1 PRSI g s i ST B g G ep Ao 2 e gs
85: 15) t o 2e56)mh,8tH)e2.98\(ME2H), 87 1cfm, BH) ST.86 [(d, 208, 8.29 d,@M)or | ess sol i d upon
standing. mp. 61-64[err]C.
Example 14: 1-[4-(4-Mercaptobutylthio)-phenyl}-2-methyl-2-morpholin-4-yl-propan-1-one
40 g (0.15 mol) of 1-(4-chlorophenyl)-2-methyl-2-morpholin-4-yl-propan-1-one and 109 g
(0.89 mol) of 1,4-butanedithiol are dissolved in 300 ml of dimethylacetamide, and the
solution is stirred at around 100°C together with 41 g of potassium carbonate for 5 h. Then
the solution is cooled to room temperature and poured into water. The crude product is
extracted with ethyl acetate, washed with saturated sodium chloride solution, dried over
MgSO,, and concentrated. The residue is pu.rified by column chromatography on silica gel
with ethyl acetate -hexane (20:80) as an eluent. Melting point 98 °C. |
The structure is confirmed by the 1H-NMR spectrum (CDCly):
3 [ppm] 1.31 (s, 6H), 1.36 (t, 1H), 1.76-1.90 (m, 4H), 2.53-2.62 (m, 6H), 2.98-3.04 (m, 2H),
3.69 (t, 4H), 7.25 (d, 2H), 8.50 (d, 2H)

Example 15: 1-[4-(4-Mercaptomethyl-benzylthio)-phenyl]-2-methyl-2-morpholin-4-yl-
propan-1-one



The structure is confirnmed by the [err]H NVR spectrum (CDC[err]): [err]
[ppm 1.31 (s, 6H), 1.35 (t, SH), 1.4-1.8 (m 8H), 2.53 (q, 2H), 2.57 (t,
4H), 3.00 (t, 2H), 3.69 (t, 4H), 7.24 (d, 2H), 8.50 (d, 2H). Exanple 11:

1- (4-92-[ 2-(2- Mercapt o- et hoxy) - et hoxy] 1hyIth| 0] - phenyl ) - 2- net hyl - 2- nor pho
lin4- yl-propan-1 -one 10.0 m (0. 06 rme% ‘of di mer capt oet hyl et hyl enegl ycol
are added to a suspension of 3.3 g (0.024 nol) of potassium carbonate in 20
m of di methyl acetam de. The suspension is heated to 85[err]C, and a

sol ution ©b61g.(& Ogm(nﬁl) ﬁfL2-(mﬂu<)rophenyl)-2-methy|-2-morphol|n-4-yl-propan- -one and 1.0 g

1- (4- chl or.oph 0
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i et hy! e esarti Poved R ter TS ARG A U metue0m  The

Eﬁsul ti ?g?mh&ldeQWatghétd wag% wil%erfc:rm dWr Mgsw ﬁﬁmbﬁ@dt@@hﬂhe_?_’@sﬁlsj% Es:u;?%rtgreg .
exane/ e acel al e (0] .

Cont 1 1 mecPiolume Shimatearhil o el g v(l%j@ﬁwﬁfﬁlbp@? B anshenty 55 (o 60y,

é gg gt H strudtré id éonfithd b t@ﬂﬂMﬂﬁecﬁ#gﬁGb) 3.61- I3e6iz(m 6H)

2
-{4-[ 2- (zﬁt%ﬂﬂapﬁfb(seﬁlﬂw% &)1Hht Apbilhn mayﬂ%).@ @%W%ﬂ%ﬁpﬁ& V204- yI
ropan-1 nol ) of 2-mercaptoethylsulfide (purity 90% are
gddgd to agg@péﬂé %ﬁ(@f%‘é)ﬁ g)(0.06 nol ) gf' pot assi um carbonate in 50 nm
of dinethylacetam de. A solution of 8.0 g (0.03 nol)

di et hy| SEHRAR | FIETEm e FRRRrBk i clisfaiPR ohenA S nldt 2 ool or
5 P tthgd4-gam-‘obm1?rmture I's cool ed, (rzll I ut/gdt \#etg et hylat Zcet ate (100 m),
i et hy ! R8¢ Sedamgh) gaylﬁiﬂyprqg‘géw o A BB RI-a3 aen- vone and 3444

resul ti ngﬁmei Al of aLg, skt s%eﬂﬁpiomahwz Julg-Brhethyidenzehe R AISEINAENiA R0 IR
silica ge (hexane/ et hy aceta to yield a pale _i[el | ow oi | . The

st r uct ur edy Sirpethyormaniids, andS. ﬁmm%nﬁsgqj@athvg q a19caddesl; The solution is stirred

at room temperature for 2 h. Then the solution is poured into water. The crude product is
extracted with methylene chloride, washed with water, dried over MgSO,, and concentrated.
The residue is purified by column chromatography on silica gel with methylene chloride as
an eluent.

The structure is confirmed by the 1H-NMR spectrum (CDCls):

8 [ppm] 1.33 (s, 6H), 1.60 (t, 2H), 2.49 (s, 9H), 2.59 (t, 4H), 3.71 (t, 4H), 3.80 (d, 4H), 4.27
(s, 2H), 7.34 (d, 2H), 8.54 (d, 2H)

Example 17: 1-[4-(3-Mercapto-2-mercaptomethyl-2-methyl-propyithio)-phenyl]-2-methyi-2-
morpholin-4-yl-propan-1-one

3.6 g (14.3 mmol) of 1-(4-fluorophenyl)-2-methyl-2-morpholin-4-yl-propan-1-one and 12 g
(71.3 mmol) of 1,1,1-trismercaptomethyiethane are dissolved in 70 mi of dry
dimethylformamide, and 28.6 mmol of sodium hydride are added. The solution is stirred at
room temperature for 2 h. Then the solution is poured into water. The crude product is
extracted with methylene chloride, washed with water, dried over MgSO,, and concentrated.
The residue is purified by column chromatography on silica gel with methylene chloride as
an eluent.

The structure is confirmed by the 1H-NMR spectrum (CDCly):



-50 - [err] [ppm 1.31 (s, 6H), 1.750 (t, SH), 2.57 (t, 4H), 2.71-2.85 (m
- 6H).,, 3.20 (t, 2H), 3.70 (t, 4H), 7.31 (d, 2H), 8.51 (d, 2H). Exanple 13: 1
-[ 4- (10- ner capt odecanyl t hi 0) - phenyl ] - 2- net hyl - 2- nor phol i ne- 4-yl - propane-1 -
one 51.7 g (0.25 nol) of 1, 10-decanedithiol are added to a suspensi on of
13.9 g (0.10 nol) of potassi um carbonat2®#n 50 ni of di nethyl acetani de. The
suspension is heated to 850C, and a solution of 13.4 g (0.05 nol) of

1- (4-chl orophenyl) - 2- met hyl - 2- nor phol i n-4-yl -propan-1 -one in 25 m of

di net hyl a 1 a2i(s, Midedodr eRYI1S® @Y 6H), .87 (tAFH)e2.6212.72 (motH)p8.1a8s,I2H)] he
solid is %F?glred c()ffejﬂ;the ?lirltpnate (I%\S/ p)oured(ﬁ\t)o 30 m (of 2I\)I HCIQs )

sol uti on. 316f(ti4nES3di 2H), Br48ddp2)ate is collected by filtration and then
di ssolved in nmethylene chloride and neutralized with 30 mM of 2N NaCH
solution. After methylene chloride is distilled off, the residual crystals
are furt heéixamplé 18:ed [4(2-Methyl8mudrpholintd-yirpropionylcphenytifio)-acetic agd®,2-pBo : 80) .

The obt ai ned ' int of 87-90[err]C. The st t i
cont i rrod By oRHEaar A RRGETBAREPE o' Cocierr]): [erf] [ppm] L. 268-1 39 (m
9H), 1.45 126 g 25 nimal} of t(4-Bldroptenyl)-2-methy-2-madrplidin¢4ryl-grepan-P-obe afd 7.Com) ,
2.56 (m f{lég? rr%r'ngl? o‘ mme%fWIélpr%pg%e {_rfsrkz-%@dapka%gta‘eq’arg '&PsSolgéé1 i?\ ésdml &'@ry :

Exanple 1 .
;1%4- ( ?bl\/g EMQWWmi&,WQWMm of soudily hy@ridenane aalded.- Pheysdolutioniastiried-atne
. no (0] . . :
1-( 2 chi or'8pMdRpPsrasurgfon? - Thendhe solition iz nopred igipwater- Jhe coyde preducyis o g9
mol ) of 1,¢ktrabiedWigh rh&ia?lbné‘bﬁloﬂd!& wWlsKed with waiét, dliedddvedl hA¢ edricehigtedand
a

the solution is stirred at ar ound 100[err]C together with 41 of potassium
car bonat e Thsrresidye ismpiirfiied By celymp shepmatography o silisa gsbwith E\?HHFeg\eLﬁh@"Qﬁﬁ

pour ed i ntReNaAEI(100-IfasaEmeRt 0duct is extracted with ethyl acetate,
washed with saturated sodiumchloride solution, dried over MgSO™4, and

concent r at Bt strslure isscanfienedsbyythe; HH-MMBspechu @ R3HDonat ogr aphy on silica

el with t - 2{; Ifée(m . ' N
([:]err] C. T_F\céehl)ﬂ11 Jgﬁu@?})’sh%ﬁ;ﬁr‘-ﬁ’e‘g%@’tﬁ' 1fillg-E%NR sﬁgmﬁ? gﬁ)‘ncgﬁgs r?)§2 m.
[err] [ pprdH)L3.30 ( 9tH) 640 0-41536, 6H), 7133(d, 2H),/®S1L(Q@H)m 4H), 2.53-2.62 (m
6H), 2.98-3.04 (m 2H), 3.69 (t, 4H), 7.25 (d, 2H), 8.50 (d, 2H) Exanple
15: 1 -[4-(4-Mercaptonet hyl - benzyl thi o) -phenyl]-2-nmnethyl -2-norphol i n-4-yl -
propan- 1- opgample 19: 3-Mercapto-propionic acid 2-{4-(2-methyl-2-morpholin-4-yl-propionyl)-

phenylthio]-ethyl ester

5.9 g (19.1 mmol) of 1-[4-(2-hydroxyethylthio)—pheny_l]-2-methyl-2—_morpho|in-4~yl-propanv1-
one, 4.2 ml (38.2 mmol) of ethyl thioglycolate, and 4.4 g (22.9 mmol) of p-toluenesulfonic
acid monohydrate are mixed and stirred at 100°C for 24 h. Then the solution is cooled to
room temperature and neutralized with 1N NaOH. The crude product is extracted with ethyl
acetate, washed with saturated sodium chloride solution, dried over MgSQO,, and
concentrated. The residue is purified by column chromatography on silica gel with ethyl
acetate -hexane (30:70) as an eluent.

The structure is confirmed by the 1H-NMR spectrum (CDCly):

3 [ppm] 1.31 (s, 6H), 1.99 (t, 1H), 2.57 (t, 4H), 3.22-3.30 (m, 4H), 3.70 (t, 4H), 4.36 (t, 2H),
7.34 (d, 2H), 8.51 (d, 2H). '

Example 20: Mercapto-acetic acid 2-[4-(2-methyi-2-morpholin-4-yl-propionyl)-phenylthio}-
ethyl ester

70 g (0.266 mol) of 1-{4-(2-hydroxyethylithio)-phenyl]-2-methyl-2-morpholin-4-yl-propan-1-
one, 39 ml (0.452 mol) of 3-mercaptopropionic acid, and 47 g (0.249 mbl) of p-



-51 - 1.51 g (6.0 mmol ) of

1- (-4- f 1 uor ophenyl ) - 2- et hyl - 2- mor phol i n- 4-yl - propan-1-one and 1.0 g (6.0
nmol ) of 1, 4-bi s(mercaptobenzene) are dissolved in 12 m of dry

di met hyl f ormam de, and 12 mmol of sodlunlhydrlde are added. The solution is
stitred at roomtenperature for 2 h. Thef3the solution is poured into

wat er. The crude product is extracted with nethylene chloride, washed with
water, dried over MgS err], and concentrated. The residue is purified by

%ﬁ' umtn ch{tarraﬁés@lfafmbfhcmn%ﬁdgyeﬁas% ﬁxﬁ?/gﬁﬂ%ﬂﬂé&ﬁﬂ?%%ﬂdﬁ ‘Henahe eblimd[iﬁ ni
e structure is confirne e spect rum err

1.30 (s, 6$-I§’°° led togopm temppﬁaturg angd r\eptrauﬂqfi ngl ﬁ‘i&NP H. [uge#j&q%]t pp
(s, ZH) loxtrcted with e&IWI abéthte, &a&l@ec{ Hlith SAtlirdEc S Hhloride solution, dried over

-[ 4- (Bi s-ner capt onet hyl -t ri net hyl - benzyl t hi o) - phenyl ] - 2- met hyl - 2- nor phol i n-
4-yl - propaMgSpgﬁgdgomerga(egl Thetesiiduegs purified by column ¢ romatography on silica gel

1-(4-fl uorﬁwﬂrla}:e%’térﬁémﬂe (§0%§/€§Qébﬁ"eﬂf yl - propan 1 -one and 3.44 g (13.3

mol ) of 1 res rcapt onet trimethyl benzene are dissolved in
70 m of dﬁ\pslnumwldooﬂmd InsethedhﬁNMlesnﬂwumdﬁ ium hydri de are added.

Th | uti ' ' t I
The Sol U iBphf 134 6168, Tg R ZEPR ALl Blaf BopldE] Bl 801
washed wi t(f) 4rD}£83 (tﬁgﬁgdsw(agz 3(3_1e(rcl;_21-|),and concentrated. The residue is

purified by colum chromatography on silica gel with nethylene chloride as
an eluent. The structure is confirnmed by the 1 H NWR spectrum(CDCl[err])

E?r r ]4H§ pprﬁxaln%;%zi SE{) B“é'ﬁiyl ﬂ-di(ﬁfétl‘;ﬂamﬁb’h [g%%rﬁépto%%pox?) Q-grjdtlgoF){()yé’dEWXeg\rlrlgl o
- [ 4- ( 3- Nt pHOpe2- marcaptorret hyl - 2- met hyI propylth| 0) - phenyl ] - 2- net hyl - 2-

rmr pholin Wob " . N -1-
1-(4-fl uorzgrp eny%mﬁg dimémyﬁnﬁhﬁf?ﬁ]g%ﬁ%@o oﬁ)gnr:nﬁt_hgﬁ%pgena/ ! but%n ?5‘93

ol ) of 10.40 mol of o sosiure hpdrisieam puepended 540 I SEy et largaideAnd 2,3 ml
di met hyl f 8( gﬁtar%ﬁi%f 130 opaheRiidTSR adiedFhwist BY 69C. AhieRs8. 3¢ {880 mbl)of 8Henkyion

Is stirre
. 1+(3,4-dimethoxy-phenyl)-2-dimethylamino-butan-1-one in dimethylacetamide are added -

dropwise at 0°C. After the solution is stirred at 120°C for 18 h, the solution is poured into
water. The crude product is extracted with ethyl acetate, washed with water, dried over
MgSO,, and concentrated. The residue is purified by column chromatography on silica gel
with ethyl acetate-hexane (40:60) as an eluent.

~ The structure is confirmed by the 1H-NMR spectrum (CDCls):
d [ppm] 0.69 (t, 3H), 1.83-1.92 (m, 1H), 2.04-2.16 (m, 3H), 2.38 (s, 6H), 2.40-2.55 (bs, 1H),
3.18-3.23 (m, 2H), 3.88 (s, 3H), 3.89 (t, 2H), 4.27 (t, 2H), 6.84 (d, 1H), 7.15-7.28 (m, 5H),
7.93 (d, 1H), 8.20 (dd, 1H). |
21b 2-Benzyl-1-[4-(3-bromo-propoxy)-3-methoxy-phenyl]-2-dimethylamino-butan-1-one
14.3 g (37.1 mmol) of 2-benzyl-2-dimethylamino-1-{4-(3-hydroxy-propoxy)-3-methoxy-
phenyl]-butan-1-one are dissolved in 200 ml of methylene chloride, and 10.7 g (40.8 mmol)
of triphenylphosphine and 13.5 g (40.8 mmol) of carbon tetrabromide are added at 0°C
successively. The solution is stirred at 0°C for 0.5 h. Then the solution is concentrated to
give fhe crude product, which is purified by column chromatography on silica gel with ethyl
acetate-hexane (20:80) as an eluent.
The structure is confirmed by the 1H-NMR-spéctrum (CDCly):



roomtenperature for 2 h. Then the solution is poured into water. The crude
product is extracted with nethylene chloride, washed with water, dried over
MySO4, and concentrated. The residue is purified by colum chromat ography
on silica gel with nethylene chloride as_an eluent. The structure is
confirmed by the 1 H NMR spectrum (CDCL[8%7]): -52 - 8 [ppm 1.12 (s,
3H), 1.30 (t, 2H), 1.31 (s, 6H), 2.57 (t, 4H), 2.62-2.72 (m 4H), 3.14 (s,
2H), 3.69 (t, 4H), 7.33 (d, 2H), 8.49 (d, 2H). Exanple 18:

[4-(2- Met fmbprawagwthsi-l ﬂ-&-YJ%RﬁIQWHQMS-zﬂBQﬁNHHDIZG&(%QSH)(23&2452m22lb) s-
mer capt oacet oxynet h ester 1.26 g
1- (4-f | uoBelih@R§I(m. éHh@tG@lﬂtr%)n@ﬁﬁK%lSlﬁ 4 9|(t. BHb&a&ﬁ(ﬁ e - trd-28 (o AH).(25. 0

nmol ) of tris(2-mercaptoacetate) are dissolved in 25 m
of dry di r?e%ﬁ?ﬂk gﬁam%d 10. 0 nmmol of sodium hydride are added. The

sol ution idcs erBenzul-%:ﬂlmesbylammnphha(ﬁcrnercamo-mompxyfﬁénethw pheinyij-bytantisone
d |
hashed w SRREIAS7 mi. G2 BehaE PR bioho HohBGh bR -HRbAN Lo inS
purified tbutarel-one achdissalvexbinad00ymicoi dxméthyjacgenimdm, ahd Eﬁorg/dzemnmml)mfl de-
th | | t by the 1 H NWR
epect rum Ferestn ostSee B Gasshy Tos st Saga SORRCIEPT LY 11%,7 (Lo
1. 956|2—|) 13 ’I(l'iﬁn tRéSolutforbig obglfdﬁtdé'l)'oofte?ﬁpe?atﬁ% &md pdihpd ln'Bo Wﬁte(r.t'l‘he%rh:de protiletd. 21.5
ca r opi,oONj ¢ aci
7 42 (5 e AR R apestts wisers it R Stsficiog i PSR S loBE i &g
(1 1?41( gmﬁll\)é gS0,, and c??%entratedhto give the thioacetate. This prorc]iu?t is dfsolved in 100 ml of
roxye i olin- a one,
45" 2 3 ethanainang 1954 B B2 Relbhipcaons Sromtiee. 4ne reaglion sSluih B etgred at

[err] - tol ygaatempeiuse 36t 2b MR PhaN Il sdiAToR @pmed 6 watdr! TiRfcrabie prdddbasr] C
for 24 h. Then the solution is cooled to roomtenperature and neutralized

with 1 N Nxbpctedpdthgtind acelairy washed with saiyrated SWWE"H chiopigle sglutipnyrdsied\gyehed
with sat ungged, andiceRtdritatdd. FRe 3&didlid I8 Purifid BFlcA¥Rh chibridtogrdphl on silica gel

with ethyl acetate-hexane (20:80) as an eluent.

The structure is confirmed by the 1H-NMR spectrum (CDCl3):

8 [ppm] 0.69 (t, 3H), 1.45 (t, 1H), 1.82-1.92 (m, 1H), 2.01-2.10 (m, 1H), 2.10-2.19 (m, 2H),
2.38 (s, 6H), 2.76 (dt, 2H), 3.16-3.23 (m, 2H), 3.88 (s, 3H), 4.20 (t, 3H), 6.84 (d, 1H), 7.16-
7.28 (m, 5H), 7.93 (d, 1H), 8.20 (dd, 1H).

Example 22: 2-(3-Mercaptomethyl-piperidin-1-yl)-2-methyl-1-(4-methylthio-phenyl)-propan-
1-one
22a 2-Bromo-1-(4-methylthiophenyl)- 2-methylpropan-1-one
149.2 g (0.77 mol) of 2-methyl-1-[4-(methyithio)-phenyl]-propan-1-one, prepared by
acylating thioanisol (as is described in EP-A-3002), are dissolved in 770 ml of methylene
chloride. 0.2 ml of chlorosulfonic acid and 123.0 g (0.77 mol) of bromine are added -
dropwise slowly to this solution, with cooling, at room-temberature. After stirring overnight,

~ the solution is concentrated and is then reacted further as described below.
22b 3-Dimethy|-2-methoxy-2-(4-methylthioph_enyl)oxirane
47.6 g (0.88 mol) of sodium methoxide are dissolved in 180 ml of dry methanol, and 201.4 g
(0.74 mol) of 2-bromo-1-[4-(methylthio)-phenyl]- 2-methylpropan-1-one, dissolved in a
mixture of 180 ml of dry methanol and 180 ml of chlorobenzene, are added dropwise to this

solution at 20 °C. The methanol is then distilled off and the chlorobenzene solution is



concentrated. The residue is purified by colum chromatography on silica
gel- wwth ethyl acetate -hexane (30:70) as an eluent. The structure is
confirmed by the 1 H NWR spectrum(CDCl[err]) [err] [ppm 1.31 (s, 6H),

1.99 (t, 1H), 2.57 (t, 4H), 322330(% 3.70 (t, 4H), 4.36 (t, 2H),
7.34 (d, 2H), 8.51 (d, 2H). Exanple 20: rcapto acetic acid

2-[4-(2- et hyl - 2- nmor phol i n-4-yl - propi onyl ) -phenylthio]- ethyl ester 70 g
(0.266 nol) of
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chioride. 13.3 g of carbon tetrabromide is dissolved in 15 ml of methylene chloride and is
added dropwise to the above solution at 5 °C. After stirring for 2 h, the resultmg solution is
concentrated to give a slurry. This material is purified by column chromatography on silica
gel with ethyl acetate-hexane (50-50) as an eluent and an oily product is obtained. The
resulting material is used for the next reaction.

13.0 g of the above oily product is dissolved in 80 mi of dried dimethylacetamide and 4.95 g
of potassium thioacetate is added. After stirring for 2.5 h at 50 °C, the reaction mixture is
poured into ice-water and extracted with ethyl acetate. The combined organic layer is
washed with saturated sodium chloride solution and died over MgSO,. The solvent is
removed by evaporator and the crude oil is further purified by column chromatography on
silica gel with ethyl acetate-hexane (10:90) as an eluent, and an oily product is obtained.
The product is dissolved in 40 mi of ethanol and the solution is bubbled by nitrogen for 10
min. to remove oxygen. To the solution are added 10 ml of 2N sodium hydroxide solution

and stirred at 0°C-for 1h. After the reaction mixture is neutralized by adding 2N hydrochloric

acid solution, the resulting solution is poured into 10 ml of water and extracted with ethyl
acetate. The organic layer is washed with water and saturated sodium chloride solution, and
dried over MgSO,. After ethyl acetate is distilled off, the residue is purified by means of
column chromatography on silica gel with ethyl acetate-hexane (5-95) as an eluent, and an
oily product is obtained.



wi th ethyl acetate-hexane (40:60) as an eluent. The structure is confirned
by the 1H NWMR spectrum (CDCl[err]): 8 [ppm 0.69 (t, 3H), 1.83-1.92 (m
1H), 2.04-2.16 (m 3H), 2.38 (s, 6H, 2. 40 2 55 (bs, 1H), 3.18-3.23 (m
2H), 3.88 (s, 3H), 3.89 (t, 2H), 4.27 (t 6. 84 (d, 1H), 7.15-7.28 (m
5H: 7.93 (d, 1 H), 8.20 (dd, 1 H. 21 b5'§ Benzyl
- [ 4- ( 3- br ono- pr opoxy) - 3- net hoxy- phenyl ] - 2- di net hyl am no- but an-1-one 14.3 ¢
(37.1 muol ) of 2-benzyl -2-di met hyl am no- 1-[ 4- ( 3- hydr oxy- pr opoxy) - 3- met hoxy-
phenyl ] - blilhérstrihctume confirmiddsthe ¢ H-NMRApeciriim¢CDER):hy| ene chl ori de, and
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(m 1H, 2:03-2.13 (m 1 H, 2.38 (s, 6H), 2.38-2.45 (m 2H), 3.17-3.25
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sol ution |F§°‘§H°|tfsr%a'ﬂ? room tenperature for 20 mn. Then the solution is
pour ed i ntyhe'@HuRture E%nﬁfﬁ%@b%@ﬁ@NMFﬁs@ﬁrﬁml th et hyI acet at e,

washed with saturated sodi um'chloride saol uti on, dr| ed o
8 [ppm] 1.16-1.26 (m, 3H), 1.28 (S, 6H), 1.43 (m, 1H), 1.52 (q, 2H) 1 66 (d, 2H), 2.25 {t,
2H), 2.52 (s, 3H), 2.78 (d, 2H), 3.68 (t, 2H).
23b 2-[4-(2-Mercapto-ethyl)-piperidin-1-yi}-2-methyl-1-[4-(methyithio)-phenyl}-propan-1-one
9.81 g (30.5 mmol) of 2-[4-(2-hydroxy-ethyl)-piperidin-1-yi}-2-methyl-1-[4-(methylthio)-
phenyl}-propan-1-one and 8.0 g of triphenylphosphine are dissolved in 100 ml of methylene
chioride. 10.1 g of carbon tetrabromide is dissolved in 50 mi of methylene chloride and is
added dropwise to the above solution at 5 °C. After stirring for 1 h, the resulting solution is
concentrated to give a slurry, this material is purified by column chromatography on silica
gel with ethyl acetate-hexane (10:90) as an eluent, and an oily product is obtained. The
resulting material is used for the next reaction.
13.0 g of the above oily product are dissolved in 100 ml of dried dimethylacetamide and
4.56 g of potassium thioacetate are added. After stirring for 2.5 h at 50 °C, the reaction
mixture is poured into ice-water and extracted with éthyl acetate. The combined organic
layers are washed with saturated sodium chloride solution and dried over MgSO,4. The
solvent is removed by evaporator and the crude oil is further purified by column
chromatography on silica gel with ethyl acetate-hexane (10:90)-as an eluent, and an oily
product is obtained. The product is dissolved in 40 ml of ethanol and the solution is bubbled
by nitrogen for 10 min. to remove oxygen. To the solution are added 10 mi of 2N sodium
hydroxide solution and stirred at 0°C for 1h. After the reaction mixture is neutralized by



MySH, and concentrated. The residue is purified by colum chromatography
onsilica gel with ethyl acetate-hexane (20:80) as an eluent. The structure
is confirnmed by the 1 H NWR spectrum (CDC13): [err] [ppn] 0.69 (t, 3H),
1.45 (t, 1H), 1.82-1.92 (m 1H), 2.01-2. 9 (m 1H), 2.10-2.19 (m 2H), 2.38
(s,-6H), 2.76 (dt, 2H), 3.16-3.23 (m 2 "3.88 (s, 3H), 4.20 (t, 3H), 6.84
(d, 1H), 7.16- 7.28 (m 5H), 7.93 (d,1 H), 8.20 (dd, 1H). Exanple 22:
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on silica ge acetate- as e uen and ©Oily product
morpholin-4-yl-propan-1-one in 50 ml of dry dimethylacetamide are added dropwise over 8

hr. The suspension is stirred for additional 17 h, then the resulting reaction mixture is
poured into ice-water. The crude product is extracted with ethyl acetate, washed with
saturated NaCl solution and dried over MgSO,. After ethyl acetate is distilled off, the
residue is purified by means of column chromatography on silica gel with ethyl acetate-
hexane (40:60) as an eluent, and an oily product is obtained.
The structure is confirmed by the 'H--NMR spectrum (CDCla):
d [ppm] 1.31 (s, 6H), 1.85 (s, 1H), 1.87 (m, 2H), 2.57 (m, 4H), 3.69 (m, 4H), 3.87 (t, 2H),
4.19 (m, 2H), 6.90 (d, 2H), 8.59 (d, 2H).
24b 1-{4-(3-lodo-propoxy)-phenyl]-2-methyl-2-morpholin-4-yl-propan-1-one
16.2 g (53 mmol) of 1-{4-(3-hydroxy-propoxy)-phenyl]-2-methyl-2-morpholin-4-yl-propan-1-
one, 8.97 g (132 mmol) of imidazole and 34.5 g (132 mmol) of triphenyl phosphine are
dissolved in 150 ml of methylene chloride. To the solution are added 27.0 g (106 mmol) of
iodine and stirred at room temperature for 1 hour. 100 ml of methylene chlorideare added to
the reaction mixture and washed with sodium sulfite aqueous solution and water, and dried
over MgSO,. After methylene chloride is distilled off, the residue is purified by means of
column chromatography on silica gel with ethyl acetate-hexane (1:3) as an eluent, and an
oily product is obtained.

- The structure is confirmed by the 1H-NMR spectrum (CDCl,):



I s obtained. The structure is confirmed by the 1 H NVR spectrum
(ChClferr]): [err] [ppn] 1.01-1.20 (m 2H), 1.29 (s, 3H), 1.31 (s, 3H),
1.52-1.79 (m 4H, 2.10 (m 1H, 2.25 (m1 H, 2.52 (s, 3H, 2.69 (m 1H),
2.90 (m 1H), 3.48 (m 2H), 7.20 (d, 2H), 8.51 (d, 2H). 22d
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and an oily product is obtained
silica gel with ethyl acetate-hexane (20: 80) as an eluent, and an oily product is obtained.
The structure is confirmed by the 'H-NMR spectrum (CDCls):
8 [ppm] 1.31 (s, 6H), 1.39 (t, 1H), 2.11 (m, 2H), 2.57 (m, 4H), 2.57 (m, 4H), 2.75 (q, 2H), 3.69

(m, 4H), 4.15 (m, 2H), 6.91 (d, 2H), 8.58 (d, 2H).

Example 25: 1-[4-(3-Mercapto-propyithio)-phenyl}-2-(3-mercaptomethyl-piperidin-1-yl)-2-
methyl-propan-1-one

25a 1-(4-Chloro-phenyl)-2-(3-hydroxymethyl-piperidin-1-yl)-2-methyl-propan-1-one

24.3 g (0.22 mol) of 3-hydroxymethylpiperidine, 23.2 g (0.11 mol) of 3-dimethyl-2-methoxy-
2-[4-chloro-phenyljoxirane and 50 ml of p-xylene are mixed and heated to reflux
temperature. After 20 h, the mixture is washed with water, saturated sodium chloride
solution succesively and then dried over MgSO,. After distilling off the solvent, the crude oil
is purified by column chromatography on silica gel with ethyl acetate-hexane (30:80) as an
eluent, and an oily product is obtained. '

The structure is confirmed by the 'H-NMR spectrum (CDCl,):

3 [ppm] 1.03 (m, 1H), 1.28 (m, 4H), 1.30 (s, 3H), 1.50 (m, 1H), 1.63 (m, 1H), 1.74 (m, 2H),
2.04 (t, 1H), 2.24 (m, 1H), 2.68 (d, 1H), 2.88 (d, 1H), 3.46 (m, 2H), 7.34 (d, 2H), 8.51 (d,
2H).



The structure is confirnmed by the 1 H NVR spectrum (CDCl[err]): 6 [ppn]
1.2 (m1H, 1.26 (t,2 H, 1.29 (s, 3H), 1.30 (s, 3H), 1.43-1.55 (m1 H),
1.61-1.66 (m 2H), 1.87 (m1 H), 2.06 (m IH, 2.23 (m 1H), 2.40 (t, 2H),

2.52 (s, 3H), 2.69 (m 1H), 2.88 (d,1 H,7.22 (d, 2H) 849(d 2H) .
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chioride and are added dropwise to the above solution at 5 °C. After stirring for 1.5 h, the

O

resulting solution is concentrated to give a slurry, which is purified by column
chromatography on silica gel with ethyl acetate-hexane (5 : 95) as an eluent, and an oily
product is obtained. The resulting material is used for the next reaction. 11.1 g of the above
oily product are dissolved in 90 ml of dried dimethylacetamide and 6.92 g of potassium
thioacetate are added by portions. After stirring for 1 h at 50 °C, the reaction mixture is
pbured into ice-water and extracted with ethyl acetate. The combined organic layers are
washed with saturated sodium chloride solution and dried over MgSO,. The solvent is
removed by evaporator and the crude oil is further purified by column chromatography on
silica gel with ethyl acetate-hexane (10:90) as an eluent, and an oily product is obtained.
The structure is confirmed by the 'H-NMR spectrum (CDCls):

3 [ppm] 1.06 (m, 1H), 1.27 (s, 3H), 1.29 (s, 3H), 1.47 (m, 1H), 1.59 (m, 1H), 1.75 (m, 2H),
1.98 (m, 3H), 2.23 (m, 1H), 2.30 (s, 3H),2.35 (s, 3H), 2.62 (d, 1H), 2.79 (m, 3H), 3.04 (m,
4H), 7.25 (d, 2H), 8.44 (d, 2H).



by nitrogen for 10 mn. to renove oxygen. To the solution are added 10 nl
of .2N sodi um hydr oxi de solution and stirred at O[err]C for 1 h. After the
reaction mxture is neutralized by -57 - addi ng 2N hydrochloric acid
solution, the resulting solution is pou_rg&l_i nto 10 mM of water and
extracted with ethyl acetate. The organiC layer is washed with water and
saturated sodium chloride solution, and dried over MJSO4. After ethyl
acetate is distilled off, the residue is purified by nmeans of colum

chr omat og25¢ h§-[4+(3-Mer¢apto-gesipylthiolphenylH2-(Sonercaptomethyhpipeddigdyylla-methy uent ,
and an o:vhyo F‘Qﬂblﬁ:é I s obtained. The structure is confirnmed by the

[err]H N pectrum (CDCl[err]): [err] [ppm 1.16 (m 2H), 1.28 (s, 6H),
1.31 (t, 597 g 4@miml)lofithe ptodbét af @xadple, 25C. 468 disspivadijn a tixddre(af 6020l)gf 2. 52

, 3H), 2,53 .79 oo L. .53, I
G52 510, Buklg i by oot o ot Aons sl Slousiby Rl
-one 24ah 18 min. to remove oxygerr]\. To the solutiotnharle agded 15 rr]nI Io_f 2N jodilum hydroxidelsolution
1-14-(3- roxy-pro - n - 2-1Me - 2-nor phol i.n-4-yl - propap-1 -one
24 s o (059 SHsed G on 18 i s i e pidira s pesied by RS EN
di met hv : _ . : : _ ) e o
ar o adued By couefc aBB Sofindn Ine bural S ertid LiRbARLGY T RSB 0 )
20.0 g ( @xiacteewjth ethyl a¢etate| andithe hembingd rganitlayers.are washed with water and

nmor phol i n- 4z vl.- - 1z ' 0 EHIF@Et _ ] Al
dr opw se gété%%tga%?@%h%‘q@égsg Irggif’g'narfgsdr%{di dS{e}é or g%éﬁ Wc')%g% tgﬁefeﬁi,?s“ eﬁﬁi’t he
-resul ti ng theeesiduers puriftedrby meanscafrcotimmetoomatograpthyron silica gel witle ethybakedated s

t ted W I : L Lh.sa d NaCl | uti d dried
over NsORSdh Erob e i ot SR b BEONReET o esaue 1 o pur i ed
by means dhectiuciure isiuonfimteatinyaihbyHNMRispecteug¢CDGLE:h et hyl acet at e- hexane

40: 60 t, il ' t qi h t e, s
cont i rred 3JPmhLOE D 1685 i 78, PoRIS Abioe 2B 1§ AHOEF 38 finfrh 1 Py
1.85 , 1 . .02/ (rt ! : _ 4.19
(i 2I(-I)S, 61_#6940(n§r,d2?52{.§§ (@I%lg),(%ac',iz 9(#2@“)’3%%3 (r; $19), €Ho (£ 3H), 268 (m( 8H), 2190 (o
1-[ 4- (3-1 J40-P bﬁoﬂllyl-ng?ﬁa@H,F).@-‘Iﬂe 2hlyd).2- mor phol i n- 4-yl - propan-1-one 16.2 g

53 I f
(1- [ 4[71(@- %ygr oXxy- propoxy) - phenyl ] - 2- net hyl - 2- nor phol i n- 4-yl - propan- 1-

Example 26: 1-[4'-(3-Mercapto-propyithio)-biphenyl-4-yl]-2-methyl-2-morpholin-4-yl-propan-

1-one

3.5 g (9.0 mmol) of 1-(4’-Bromo-biphenyl-4-yl)-2-methyl-2-morpholin-4-yl-propan-1-one
(prepared by the method described in EP-A-3002) and 5.4 ml (54 mmol) of 1,3-
propanedithiol are dissolved in 50 mi of dimethylacetamide, and the solution is stirred at
around 140°C together with 2.5 g of potassium carbonate for 2.5 h. Then the solution is
cooled to room temperature and poured into water. The crude product is extacted with
methylene chloride, washed with saturated sodium chloride solution, dried over MgSO,, and
concenrated. The residue is purified by column chromatography on silica gel with ethyl
acetate-hexane (10:90) as an eluent.

The structure is confirmed by the 'H-NMR specti'um (CDCls):

o [ppm] 1.35 (s, 6H), 1.38 ( t, 1H), 1.98 ( i, 2H), 2.61 (t, 4H), 2.69 (dt, 2H), 3.11 (t, 2H), 3.72
(t, 4H), 7.42 (d, 2H), 7.51 (d, 2H), 7.62 (d, 2H), 8.63 (d, 2H). '

Example 27: 2-Benzyl-2-dimethylamino-1-[4'-(3-mercapto-propylthio)-biphenyl-4-yl]-butan-1-
one



one, 8.97 g (132 mvol ) of im dazole and 34.5 g (132 mml ) of tri phenyl
phosphine are dissolved in 150 ml of nethylene chloride. To the solution
are added 27.0 g (106 mmol ) of iodine and stirred at roomtenperature for 1
hour. 100 m of nethylene chlorideare added to the reaction m xture and
washed with sodium sul fite aqueous sol ut$on and water, and dried over

MpgSO err]. After nmethylene chloride is distilled off, the residue is
purified by neans of columm chromatography on silica gel with ethyl

acet at e- hgpafifol 3f sbdiuds hipdride! a1€ Blispeddd #N4® il v mqmusmymmhﬁm andl2.3Thie

il 4 i) i i B3 A5 el 2o
(m 4H) ., o blorhé-biphehyl-£ I?-é cﬁrﬁethlflbﬁmncﬁbtﬁgn-ﬁdoneZ(H}epa?éB?oy the method described

1-[4-(3- I\/Ercapto rop oxg (P/ 2- nor phol i n-"4 propan- 1- one
12.5 g (2g1lg $R3#A629)fin 60 ml of dlmet ylformamide are added dropwise. A erstlrrmg the

L[4 (4- 1 géifngh SR 181 Aythb s8Bh oRed RIPREt Tr ctiadpidBact1d sRAGted" gre.

di ssolved 1n 80 yl acet am To the solution are a
of pot assmithmethyensehlotides washedwith M’@tﬁredl‘ie;d manQ;pand)cmpe:atqctThAf t er

the react Qi g .égugﬁegxt?yr gcglit:@g%ﬂrﬁaté@g@ﬁ%r‘??héé’éel%%@ acbatd-§ )&%r Ed to

100 mM of water acet at ani c p ase
washed wi (10:9Q)tasrareglentat ur at ed sodi um chl ori de sol ution, dried over l\/gSO4,

d | I [ ti
and_conceho e ohERUER R @ Ebinlea b HIatmdpgind RO (19 e
by ni t r og@npgm)0.22 (tr8H), 1L3¥ (tem)ye wwm 3H), 200 (aq),nmnmoas sHydeles (d)
of 2 N sodi um hydroxi de sol ut is stirred at err}Cfor 30 m n.
After the2Hdabl? 82, 223 (8, ?'é) Zééﬂ a$ ('Ee%l‘*w Addi 2. 7.5%- 19t Bidd (dci d

sol ution, gpe solution is concentrated and extracted with ethyl acetate.
The organi c phase is washed with water and saturated sodi um chl oride
solution, and dried over MgSO4. After ethyl acetate is distilled off, the

residue i g QH,beand by neans of col umm chromat ography on silica gel W|th
et hyl ace g e- hexane (20:80) as an eluent, and an oily product is obtained.

The st r ucAphotoctiraie farmuiadionjs pnepar[edrhy]mixmmswowmmo(rm@ter r1): [err]
[ppni 1. 3%90(0% gé@%ent&e%rﬁél ’mén'&ydl%xﬁp]engégcrﬁm; °S%% 539,%0%@ Co.Z,'Bse7rks(hﬂJe, 4.,
GB

2.75 (q,

15.0 g of tripropylene glycol diacrylate, Sartomer Co., Berkshire, GB

15.0 g of N-vinylpyrrolidone, Fluka

10.0 g of trimethylolpropane triacrylate, Degussa

50.0 g of urethane acrylate ®*Actylan AJ20, Société Nationale des Poudres et Explosifs
0.3 g of levelling assistant *Byk 300, Byk-Mallinckrodt

Portions of this composition are mixed with 2 %, based on the overall quantity of the

formulation, of the photoinitiator of example 1.

All operations are carried out under red light. The samples to which the photoinitiator has

been added are are applied to a 300 um aluminium foil. The thickness of the dry film is

60 um. To this film there is applied a 76 pm thick polyester film, over which a standardized

test negative having 21 steps of different optical density (Stouffer wedge) is placed. The

sample is covered with a second UV-transparent film and compressed on a metal plate by

means of vacuum. Exposure is carried out in a first test series for 5 seconds, in a second

series for 10 seconds and in a third series for 20 seconds, using a 4 kW xenon lamp at a

distance of 30 cm. Following exposure, the cover films and the mask are removed and the

exposed film is developed in ethanol for 10 secbnds at 23°C in an ultrasound bath. Drying is



(m 4H), 4.15 (m 2H), 6.91 (d, 2H), 8.58 (d, 2H). Exanple 25:
1-[-4- (3- Mercapt o- propyl t hi 0) - phenyl ] - 2- ( 3- ner capt onet hyl - pi peridin-1-yl)-2- -
met hyl - propan-1 -one 25a

1- (4- Chl or o- phenyl ) - 2- ( 3- hydr oxynet hyl - pi_ peri di n- 1-yl ) - 2-met hyl - pr opan- 1- on
e 24.3 g (0.22 nol) of 3-hydroxynethyl piperidine, 23.2 g (0.11 nol) of

3-di net hyl - 2- met hoxy- 2-[4-chl oro-phenyl ]oxirane and 50 m of p-xylene are
m xed and heated to reflux tenperature. After 20 h, the mxture is washed
wi t h wat ercarrieatout at 40rCsincdi ¢orwedtionroven for® minutes. The serssitivity wf thednitiaien sybterad
over MgSH4. Aiter distilling.off the solvent, the.crude oil is. purified by
col um ch%ﬁ%t%%ﬁéiﬁ%?ﬂzﬁﬁ by, '3?'8%!'"&&93 {ﬂsfwegg%%ep é@ WS HeRiagyged @(9.’ 80) as an
el uent, apdiyarerRedpwitiouttsek. Tise Righer the AumbBEofsitéps; the Molessensitilé tHesystem t he
[err]H NVR spectrum (CDCl[err]): [err] [ppnl 1.03 (m 1 H), 1.28 (m 4H),
1.30 (s, de¢fted1. 50 (m 1 H), 1.63 (m 1 H, 1.74 (m 2H), 2.04 (t, 1 H),

é23' g‘ll E(T ;A J)dhhe?te@l?g@ﬂrrizegbdtﬁ;erﬁplgﬁné the shntd forruldfor, But 2dding ddditfor{ally 02

1- [ 4- (. 3- HelpoRiture ots3-isoRrrapylthipsanhqnesandt-ispaiopyiihiexanthonsi (avaniagure I,y - 2- ne

tlh{|4 clr[:Ir gﬁ@gﬁﬁagﬁﬁgﬁlﬁﬁjeﬁﬁ ];oxymet hyl - pi peridin-1 -yl)-2-nethyl-propan-1

-one, 8. 39hg resuls-are sumpiavized pretable and 21. 0 g of pot assi um carbonate are
mxed in 75 m of dried di qebt%{/acetam de. After stirring for 18 h at 800C,
the mixture is filtered to'P e solids ahd poured into ice-water. The

crude product is extracted wCbhhpslrity! | a@hbérof stépsiteproduésy sfedruy at ed NaCl

sol ution and dried over M]Se¥m BXaiple ¢t hyl aegbpeHufe timesbsti || ed| of f, the
residue is purified by nmegns of colum chygnma{ogriarhy pn oplg caj gel with
et hyI acet at e- hexane (40; 80) Aas an elient and an._ail nroductlis

obtai ned. The structure iq confilrmed By tBe [err] 8 NVR| spetdrun
(CpCiferr]): [err] [ppmM X o2ty 529 ts 38—t 30 f{s—BH),
1.52-1.77 (m 6H):, 1.95 (rh 2|1_Dh’l’r_05 (t,Jw{H) 2.5%_‘“ 144 2. b7 (d, 1H),
2.86 (d, 1H), 3.12 (t, 2H), 3.44 (m 2H), 3.78 (m 2H), 7.28 (d,

Example 29

A photocurable formulation is prepared by mixing the following components:

150.30 g of ®*Scripset 540 (30% solution of polystyrol-maleic acid anhydride-copolymer

in aceton); Monsanto 451¢g
48.30 g of trimethylolpropane triacrylate 48.3¢g
6.60 g of polyethylenglycole diacrylate _ 6.6g

100.0 g solid contents
Portions of this composition are mixed with 2 %, based on the overall quantity of the
formulation, of the photoinitiator of example.1

All operations are carried out under red light. The samples to which the photoinitiator has
been added are applied to a 200 um aminium foil (10 x 15 cm). The solvent is evaporated
through warming to 60°C for 15 minutes in a convection oven. On the thus prepared film
there is applied a 76 um thick polyester film, over which a standardized test negative having
21 steps of different optical density (Stouffer wedge) is placed. The sample is covered with
a second UV-transparent film and compressed on a metal plate by means of vacuum.
Exposure is carried out for 40 seconds, using a MO61/5KW lamp at a distance of 30 cm.

Following exposure, the cover films and the mask are removed and the exposed film is
developed in a 0.85% aqueous Na,COj3 solution for 120 seconds in an ultrasound bath.



2H), 8.48 (d, 2H}. 25c Thi oacetic acid

S-(-1-(2-[4-(3-acetyl thio-propylthio)-phenyl]-1, 1-di net hyl - 2- oxo-et hyl) -

pi peridin-3-ylnethyl) ester 10.2 g (32.0 mmol) of

1-[ 4-(3- hydroxy- propylthlo) phenyl ] - 2- ( 3- hydr oxynet hyl - pi peridin-1-yl) -
2-met hyl -propan-1 -one and 20.1 g (76.8 ®ml) of triphenyl phosphine are

di ssolved in 100 n1 of nethylene chloride. 25.5 g of carbon tetrabrom de
are dissolved in 30 m of nmethylene chloride and are added dropwi se to the

above sol wrjiRgistdarfed Glitral 90°C\n aeéoraiebﬁdn o\@nffef 5 hifutés. Theaensitvitytofiige
solution is concentrated to 'gl ve a. sl which is Eurlfle@gg coI um

chr onmat ogNiliater systes) usedis sharag) 'ﬁe%PM\d' ing Hiedast 28 an

el uent, a l( owi'htffr d %@wdTth héehe Inlivib@r 8Edtapd, e mdraised for
t he next ?éebag‘glll%g Ve?)’ ze Fwe above oi i;? rod ugt arre dlgésol ved in 90 nl
3

of dried &ensitivethesustam t@étednwltb e plapteiniti @égxamﬁleﬁuaa%leenuméeaefé i8ded by
portions t 50 [err]C, the reaction mxture is

pour ed |nta§]fuagéed @/&ﬁ'égbg\%d&% l}%é(:{ e?ﬂ with ethyl acetate. The conbi ned

or gam c layers are washed with saturated sodi umchloride solution and dried
over | vent is renoved by evaporator and the crude oil is
further Ol;bxﬂMy col um chromat ography on silica gel wth ethyl

acet at e- héxghvtodutdbl® 6pmpesition islpuepered by thixing tiel fpllqyvingl cempéonentdit ai ned. The

A WS AR S e, |

1.75 (m 2H), 1.9%vddithedtd) 2.23 (m 1 , 2.30 (s, 3H), 2.35 (s, 3H), 2.62
(d, 1 H, 2.79 (m 3H), 304(m 4H) , 725(d 2H), 8.44 (d, 2H). -60 --
25d 10.76 g of °Cyme| 301, hexamethoxymethylmelamme American Cyanamid, USA)

mot hyl - prGERE 1 ShRerEs %ésp@%réodl@féﬁ(v SHPELRE8 bR ARATLagheS 55t L e

di ssol ved in a mxgwGosdricAp M of ethanol and 10 m of dinethyl acetan de

and the resulting solution 1s bubbled b)‘= nitrogen for 10 mn. to renove
oxygen. To %308 solofeelyyindpwrelidane PYE (FAFUSAN sodi um hydr oxi de sol ution and

stirred at O[err]C for 15 min. After the reaction mxture is neutralized by
addi ng 2N
100.00 g of this composition are mixed with

312.00g of methylene chloride and
30.00g of methanol.

Samples of this composition are mixed with 2% of the photomltlator of example 1, based on
the solids content, by stirring at room temperature for one hour. All operations are cartried
out under red light. The samples to which initiator has been added are applied to a 300 um
aluminium foil (10 x 15 cm). The solvent is removed by first drying at room temperature for 5
minutes and then heating at 60°C for 15 minutes in a convection oven, to give a dry film
thickness of 35 um. A 76 um thick polyester film is placed on the liquid film, and a
standardized test negative with 21 steps of different optical density (Stouffer wedge) is
placed over this. The sample is covered with a second UV-transparent film and is
compressed on a metal plate by means of vacuum. The sample is then exposed for 10
-seconds in the first test series, 20 seconds in a second series and 40 seconds in a third
series using a 4 kW xenon lamp at a distance of 30 cm. After exposure, the cover films and
the mask are removed and the exposed film is developed for 240 seconds with 1% strength
aqueous sodium carbonate solution in an ultrasound bath and then dried at 60°C in a
convection oven for 15 minutes. The sensitivity of the initiator system used is characterized



hydrochl oric acid solution, the ethanol is renoved by distillation. The
crude product is extracted with ethyl acetate and the conbined organic
| ayers are washed with water and saturated sodi umchloride solution, and
dried over MgSHA. After ethyl acetate is distilled off, the residue is
purified by means of colum chromat ograp®d-on silica gel with ethyl
acet ate- hexane (5:95) as an eluent, and an oily product is obtained. The
structure is confirnmed by the [err]H NVR spectrum (CDCl[err]): [err] [ppm
i gg Em By i‘r’)dtcaim%ihélﬁkt V&el—(ii)@e stép ?e%r&cﬁjcealvoltho&t taék E‘Fhe h%e3 r the ﬁzignlgér,of %te%

m : m m ,
2.40 (t, mmowms'(ﬂwtmystezngo (d 1 H) 3 11 (t, 2H), 7 26 (2H, d), 8.48

(2H, d) @l‘mé § &@ rovided, employing the same formulatlon but addin addltlonall
120 5. fiETRertodt Series js provided, employing the ut adding addftionally

an- 1- oneo:?.% o a(mlxtlurembz )sopfopylthloxanthone anJ 4-|sopropy?/h|ox nthone ( Quantacure
1-(4'-Bro - t hyl - 2- nor phol i n- 4-yl - propan-1 -one

(prepar ednﬁ@l?'t‘tﬁ ?‘Iéﬁsﬁbmgﬁed in EP-A-3002) and 5.4 m (54 nmmol) of

1, 3- pr opq'ngdégdngg}egﬁ;ﬁmdhmh\tgaeizn 50 m of dinethylacetam de, and the
sol ution is stirred at around 140[err]C together with 2.5 g of potassium
carbonate for 2.5 h. Then t1#%<ol ution is cooled to room tenperature and
poured into water. The cr ud€ompeditffroms NhBEL & EtepsirBpraBlidad epe chlori de,
washed wi th saturated sodijugyxgrbier i de SOéﬂgrleQﬁ@suﬂéfd? over MgBFO&4, and
concenrated. The residue ifs" purified by cqphym| chygpgatjogagghy| on silica gel
with ethyl acetate-hexane {10:90) as an elyent] The stiructurelis confirned
by the [err]H NVR spectrun (CDCl[Ierr]) [ e10] pprﬂB 1 35 ‘K% oH), 1.38 (t,
1 H, 1.98 ( tt, 2H), 2.61 —4H) o gt—2H) 2H), 3.72 (t,
aH), 7,42 (d, 2H). 7.51 (d, 2H} ¥ ‘?P‘esz( 0, Ay é§ (d, 2% anpl e 27:
2- Benzyl - 2- di net hyl am no- 1

-[4' - (3-nercapt.o-propylthio)-biphenyl-4-yl]-butan-1 - one -61- 9.2 mol
of sodiu ‘ are suspended in 40 ml of dry dinethylformanm de and 2.3

m (23 éh&focﬂxra%@ FRANSH fr YenBitRitd 1E8d i bRIPYrS& by FikiRgahd 18dwing

nmol ) of enz
components:

200 parts by weight of acyrylated acrylcopolymer ACA200M, provided by Daicel
Industries, Ltd.
15 parts by weight of dipentaerythritol hexaacrylate (DPHA), proVided by UCB
Chemicals
15 parts by weight of the photoinitiator to be tested
All operations are carried out under yellow light. The formulations are applied to a
aluminum plate. The solvent is removed by heating at 80°C for 15 minutes in a
convection oven. The thickness of the dry film is 25 um. To this coating there is
applied an acetate film, over which a standardized test negative with 21 steps of
different optical density (Stouffer wedge) is placed. The sample is covered with a
second UV-transparent film and compressed on a metal plate by means of vacuum.
Exposure is carried out in a first test series for 10 seconds, in a second series for 20
seconds and in a third series for 40 seconds, using a 3 kW metal halide lamp at a
distance of 60 cm. Following exposure; the cover films and the mask are removed
and the exposed fiim is developed in 1% sodium carbonate aqueous solution for 240

sec. at 30°C in an ultrasound bath. The sensitivity of the initiator system used is



(4' - brono-bi phenyl -4-yl)-2-di net hyl am no-butan-1 -one (prepared by the
nmet.hod described in US 5534629) in 60 m of dinethylformam de are added
dropwi se. After stirring the solution at 1 00C for 2 h, the solution is
poured into water. The crude product is extacted with nethyl ene chloride,
washed with water, dried over MySO4, and®8oncenrated. The residue is
purified by columm chromatography on silica gel wth ethyl acetate-hexane
(10:90) as an eluent. The structure of the product is confirned by t he
[err]H N Rfd th?c?nﬁlésr dudedfidt, 1 H,
Letr1 5 Og/%rfr?]?satﬁbﬁﬂé@ bg'?%&&ﬂ'ﬁdlfhe |h§fwbd£;e R X Zwb G 3 0l
2H), 3.23 p(cﬂymerlaed)mmom taek (Trhe l;fughgr meanumber gi-gteps, gmozezsqnﬁltl\lg-ywe 8.41
(d, 2H). Exa E%%Eé A phot ocurable formulation is prepared by m xing the
fol | ow ng %@F%B d- 10.0 g of dipentaerythritol nonohydroxypentaacryl ate,
[err] SR 39 i gﬁgi i ; . Y&inth -

di acryl at e'Q artrgtﬁegfée&%&ls er lbﬁ?rée&‘m 1@5%&96(3%? f\ﬁ’fn | pyrrol |dé*ongﬁaél uka
10.0 g of isopropyhhiosanhope(EQuantacuye FTX, Infarpational Blosynghetics) te tiveabove
acryl ate [err]Act | an AJ20, Societe Nationale des Poudres et Explosifs 0.3
g of Ieveldesmglbediosnuiatloperr] Byk 300, Byk-Mallinckrodt Portions of this

conposition m.xed w.t % on ,t he over tit

formul ati on,fdﬂep?ﬂ\%%}mﬁ'gﬁhqf B’? ‘69 aé’)fﬂﬁ%?%' per %‘#AWHWO&@%P%B&WL ed
out under red light. The sanp{gstries, Wi ch the photoinitiator has been added
are are applied to a 300 [err]mal um niumfoil. The thickness of the dry
filmis 60 [et5 patts by weight fof|d|pemaeqtmmOhmaamylate7@ITHA),]provndedlby UCB

pol yester film over which &Starﬁ@frdl zed test negative having 21 steps of
different optical density ( wedge) is placed. The sanple is covered
Wi th a secon t I a netal plate by neans
of vacuum &%ﬁ&%ﬁp frl?lt)ef %%ﬁmnﬁg@rtg?%ﬁgs?asenes for 5 seconds, in
a second seriepp énrbyJWenghf;ortswcmaﬁtaﬁure ITX| pebvidad by IftematidnabBiasyisthetiss ng
a 4 kWxenon |lanp at a distance of 30 cm Foll ow ng exposure, the cover
filnms and Thetesigeswmalreesmnmrized intableBposed fil mis devel oped in ethanol
for 10 seconds at 23[er1:4b?e5h an ultrasound bath. Drying is

Photoinitiator of | Number of steps reproduced after
example ~ exposure time of
10 sec. 20 sec. 40 sec.
o B 8 11 13
11 +1TX 10 13 15
12 9 11 13
12+ ITX 10 12 14
21 9 1A 13
21 +1TX 10 12 14
A 7 10 12
A+ITX 10 12 14
B 4 6 8
_ B+I1TX 7 9 11
Compound A: Hs—(cuz);o-mﬂz)z—s—@—g—ﬁsn@o

]
CH,



- 62 - carried out at 40[err]C in a convection oven for 5 mnutes. The
sensitivity of the initiator systemused is characterized by indicating the"
| ast wedge step which was reproduced (i.e. polynerized) w thout tack. The
hi gher the nunber of steps, the nore seqi%tlve the systemtested. A further
test is carried out, enploying the sane Tornul ati on, but adding
additionally 0.2 @6of a mxture of 2- |sopropylth|oxanthone and

4-i sopropyl thi oxanthone ([err]Quantacure ITX International Biosynthetics).

The results are summarized bnef,aple 1. Table 1 Conpound Nunber of steps
repr oducegoﬁ;bbeﬁd B Eec— 0 exposure tines of 5s | Os
20s e, V13 1+ 1 TX 12 13 14

Exanple 29 A photocurable formilation is prepared by m xing the foll ow ng
conponents: 150.30 g of [err]Scripset 540 (30% sol ution of

pol ystyrol -mal ei ¢ aci d anhydri de-copol yner in aceton); Monsanto

45.1 g 48.30 g of trinmethyl ol propane triacrylate 48.3 g 6.60 ¢
of pol yethyl englycol e diacryl ate 6.6 g 100.0 g solid contents
Portions of this conmposition are mxed with 2 % based on the overal
quantity of the fornulation, of the photoinitiator of exanple.l1l Al
operations are carried out under red |ight. The sanples to which the
photoi nitiator has been added are applied to a 200 [imam niumfoil (10 X
15 cn). The solvent is evaporated through warm ng to 600C for 15 mnutes in
a convection oven. On the thus prepared film



there_is applied a 76 [err]mthick polyester film over which a

st andardi zed test negative having 21 steps of different optical density

(St ou;ﬂmmu I ced. The sanple is covered with a second

UV-tr H””’lmm conpressed on a getal plate by neans of vacuum
Exposure i%s darMie8l out for 40 seconds,” ¥sing a M1/ 5KW | anp at a di stance
of 30 cm Foll ow ng exposure, the cover filnms and the mask are renoved and
the exposed filmis devel oped in a 0.85% aqueous Na2CO3 sol ution for 120
seconds in an ultrasound bat h. -63 - Drying is carried out at 40[err]C
in a conv;gti,on ovea.for 5 mnutes. The sensitivity of the initiator system
used is ¢ ! by indicating the | ast wedge step which was
reproduced (i.e. pol yrrerized) wi t hout tack. The higher the number of steps,
the nore sensitive th L?ﬁ{F I th t he photoinitiator of exanmple 1
a step nuh‘tfé?mféﬂu“ﬂioif 'EW 9 ?'ms above described test. Exanple 30 A
phot ocur abl e conposition is prepared by m xi ng the follow,ng conponents:
37.64 ¢ of [err]Sarto rR1S FR444, pentaerythrlt tﬁﬂa,B | at e, (Sartorrer
Conmpany, West chestrspr20~ of (herr] Cynel A&

hexanet hoxymet hyl mel ani ne ] El can Cyanam d, US ) 1h7 SQ

[err] Carboset 525, thernop astl c pol yacryl ate contai fi ng car boxyl gr oups
(B.F. Goodrich) 4.30 g of pol yvinyl pyrrolidone PVP (GAF, USA) 100.00 g of
this compositi.on @reﬁzm Xedlwﬁth 319.00 g of et hy ene q-_gogrlde and 30.00 g
of net hanol . Sgpqllce.scnigl.hcs.g;cm)om tion are mued W t lof the

phot oi ni ti at or of ewrrpl ® 1, based @R the sofia§—&omt 7e_f “E7 At iMng at
room tenperature f bﬁ Al'l operations are arrlemi1 out under red

i ght. The sanpl es i“itiator has been added are applied to a 300
[err] mal um ni umf0|l (10 X 15 cm. The solvent is renoved by first drying
at room t empmsimt ure for 5

a isaninteger1,2or4;

Ar is a phenyl, biphenyl or benzoylphenyl group, which ph‘enyl, biphenyl or benzoylphenyl
group is unsubstituted or substituted by 1 to 5 of the radicals halogen, C4-Cizalkyl, Cs-
Cr2alkenyl, Cs-Cecycloalkyl, phenyl-C,-Caalkyl, -COOH, -COO(C4-Csalkyl), -OR7, -SH, -
SRs, -SORs, -SO2Rs, “CN, -SO.NH,, ~-S0,NH(C4-Cialkyl), -SO2-N(C+-Csalkyl)z, -NReR1o, -

O R R
A
NHCOR,, or by a group of the formula V, —-R,,—'Q'C“?-N.R V),

R, 4

or Ar is a group of the formula VI or Vil

Ary if ais 1 has the same meanings as Ar;

if a is 2, Ary is a divalent aromatic radical of the formula Vil or Villa



m nut es and_then heating at 60[err]C for 15 mnutes in a convection oven,
to-give a dm filmthickness of 35 [err]m A 76 [err]mthick polyester film’

2 o e AL BRI o, 2 o o vedoes ™t <P aced over e

steps of d
The sanpl e i's Covereld with a second UV-t ansparent filmand is conpressed
on a netal plate by neans of vacuum The sanple is then exposed for 10
seconds in the first test series, 20 seconds in a second series and 40
seconds in a third series using a 4 kWxenon |anp at g di stance of 30 cm
After exposure, the coner (Il ms and the mask are reno}¥ed and the exposed
filmis devel opeg ] fond th 1% stren u-~ odi rbonat e
solution in an u : h aigﬁbhen dried nonvgvlﬁ n oven
for 15 m nutes. s seRgi tT™ity of the initiator sten1 ed is
characterized -64 - by indicating the |ast wedge step reproduced w thout
tack. The hi glgs 4] Af is'4 dieivarit sioatic radical vbthe fommda Millke t he system A
further test series is provided, enploying the same formul ation, but adding
additionally 0.2 %of ja m xture of 2-isopropylthioxanthope and

4-1 sopropyl t hi oxant h (Quantacure I TX, International—Bi osynthetics). The
results are sumari z n table 2. Table 2 Cogpound f Nunmber of steps
reproduced Exanpl e after %xposur% for 1 S 40 S ( me)

10 15 1 8 1 o~ Eanple 31

R 22
phot ocurabl e fo gh 'gg %‘Tt;‘i F qgérb m xi ng the
fol |l ow ng corrpone od rtScy el acyrg/ %ﬁ d a copol ymer

ACA200M provi ded by Dai cel

Ar; is @ , , @—é—@ , these groups are

unsubstituted or substituted by 1 to 5 of the radicals halogen, C;-Cszalkyl,
Cs-C1ealkenyl, Cs-Cecycloalkyl, phenyl-C4-Csalkyl, -COOH, -COO(C+-Cjalkyi), -ORy, -SH,
-SRs, -SORg, -SOzRs, -CN, -SOzNH,, -SO,NH(C1-Cialkyl), -SO2-N(C1-Caalkyl)z, -NRgR 1o,
-NHCORG, or by a group of the formula 'V as defined above,

=0

or Ar; is a group of the formula Vla or Viia

X is a direct bond, -O-, -S- or -N(Re)-;
Y is hydrogen, C4-Cyzalkyl, which is unsubstituted or substituted by 1 to 5 OH, ORs,
- COORg, SH, N(Rg)2 or halogen or substituted 1. to 5 times by a group of the formula la
] l?‘ Fa
—X—-Ar;-C—C—N (la) ,
l \
R2 R4



| ndustries, Ttrd—3i5-parts by wei ght of dipentaerythritol hexaacrylate
(DRHA) , . ' _ UCB Chem cal s 15 parts by weight of the photoinitiator
to be teENﬂ"lW{E’ HMns are carried out under yellow light. The

formul ati bnse ary to a alum num pl ate. The solvent is renoved by
heati ng at 800C for 15 #inutes in a comB&tion oven. The thickness of the
dry filmis 25 [err]m To this coating there is applied an acetate film
over which a standardi zed test negative with 21 steps of different optical
density (Stogf¥ Rrcressryl, whichlisintarupleticbyshtgd €04, N 2iSed-S& t-X-G(=)¢ond
UV-transparent filmand conpressed on a netal plate by neans of vacuum
Exposure is carried out in a first test series fog 10 seconds, in a second
series for 24 pRagnde Rtk K-BELd)-%d-GEE)SS, f oro4P-aPeoniherdhs tiednRrptod/
nmetal halide gﬁ?’étém%f%% d&‘xéoggg)g%ol | ow @Ell exposure, the covgr
films and the nmask are renoved and the exposed filFmis developed in 1%
sodi um car bonate eous solutiqgn for, 240 s at ,300C i ul trasoun
bath. The seﬁ&'ﬁ@%tjﬁﬁwnﬁﬁebqw '{&'&ﬂbysgﬁ S%HJQEX % enzypyvﬁfég |s_unsu%s€iiufjed
char act er i zegr fibstithtideHde s tiide by 2TH,BBLKIRI Sdi®Bedyl MmBy Warther P s0BstiEdd by . €.
pol yneri zed) wi thout tack. The higher the nunber of steps, the nore

"~ sensitive the systemtested. A further test series is provéied, adding a
m xture of 2-isopropylthioxanthone and 4- isopropylthigxa one _

([ err] Quant ag s 8 G, 5alky oEYISAT GladefiBed aboie)sorcarbup O @ ove descri bed
formul ation: 200 parts by weight of acyryl ated acryl cope

provi ded by Daicel Industries, Ltd. 15 parts by wei ght gisdi pentaerythritol
hexaacryl ate (DPHA), provided by UCB Chem cals 15 parts f)y wei ght of the
photoinitiator to be tested

CH,— CHy ; . .'
OO ; OO or OO , or'Y is a heterocyclic
HSCH; CH,SH
SH :

- B-7membered aliphatic or aromatic ring, comprising 1to 4 N, O or/and S-atoms, orY is

a 8-12membered bicyclic aliphatic or aromatic ring system, comprising 1to 6 N, O
or/and S-atoms, which mono- or bicyclic rings can further be substituted by SHor 1-5 -

times by a group of the formula la, or Y is a group
o C,H; 0
I i ]
-(CHZ);,—c-o-CHa-—c—[CH;o—-c—(CHz)q-SH]z,

0 PHs  Q
—(CHZ)&—C-O-CH;-?—CHZ-O-C—(CHz)q-SH R

L s
CH.EO-—C-—'(CHZ)Q-S—ArEC—-C—N\

il n 1 R
0 O R, 3

i [
~(CH,);—C-0-CH;—C—{CH;~0—C—(CH,);SH], R R
. / ’
CH;0—G—(CH,)~S—Ar-C—C-N jar

o} O R, R,



1 partmht—ef—«Eeu_]_QJant acure | TX, provided by International

Bi osynt results are sumerized in table 3. Table 3
Photon’ I ?Hﬂ of steps reproduced after exanple ex

osure tr*rrec 20 sec. 40 secy 11 8 11 1311 +
| TX 15 12 9 11 13 12 + I TX
10 12 14 21 9 11 13 21 +ITX 10
12 14 A 7 10 12 A+ I TX 10 ' 12
14 B 88+ITX 7R, R 11 0
"CH err] Corrpound A ol - _eé[q’ rr ] Cc-Nerr]
[err] CH err] "(CHz)G{_‘S'(éda)mf 5?( W gClN [ r&k cBerr] -67-
What is clained is O R, M4
ﬁ I?' /R3
—(CHz)q—O—FI’—O—-(CHz)u X—Ars- ﬁ (I: N
SH O R, R
q is1'or2;
r ist2or3;
p isOorf;
t is1t0o6;
u is2ors3;

R, and R; independently of one another are C-Csalkyl, which is unsubstituted or substituted
by OH, C;-Cqalkoxy, SH, CN, -COO(C;-Cgalkyl), (C1-Caalkyl)-COO- or -N(Rs)(R4), or Ry
and R; independently of one another are Cs-Cgalkenyl, phenyl, chlorophenyl, R-O-
phenyl, Rg-S-phenyl or phenyl-C,-Cs-alkyl, wherein said Cs-Cgalkenyl, phenyl,
chiorophenyl, R-O-phenyl, Rg-S-phenyl or phenyl-C»-Cs-alkyl are unsubstituted or
substituted by 1 to 5 SH, or Ry and R; together are unbranched or branched C»-
Cgalkylene, C3-Cgoxaalkylene or Cs-Coazaalkylene, wherein said Cz-Cqalkylene, Cs-
Cgoxaalkylene or Cs-Coazaalkylene are unsubstituted or substituted by 1 to 5 SH or R,
and Rz independently of one another are a radical of the formula IX or X

: I?u F|i15 R13
—CHR,y);—C=C—R;s (IX) ——CH Ar,  (X);

Rs is hydrogen, C;-Cqoalkyl; C.-Cqalkyl, which is substituted by OH, SH, C,-C4alkoxy, CN or
-COO(C-Caalkyl), or Rg is C3-Csalkenyl, Cs-Cio-cycloalkyl or phenyl-C4-Csalkyl;

R: is C4-Cizalkyl, Co-Cqalkyl, which is substituted by OH, SH, C;-C,alkoxy, CN or -COO(C;-
Caalkyl), or R, is Cs-Csalkenyl, Cs-Cq2-cycloalkyl, phenyl-C4-Csalkyl, unsubstituted
phenyl or phenyl, which is substituted by halogen, C;-Czalkyl, C4-Caalkoxy or -COO(C;-
Caalkyl);
or R, together with R; is C-Cralkylene, phenyl-C,-C,alkylene, o-xylylene, 2-butenylene
or C>-Csoxaalkylene or C>-Csazaalkylene;
or Rs and R, together are Cs-Cralkylene, which can be interrupted by -O-, -S-, -CO- or
-N(Re)- and which C3-Cralkylene can be substituted by OH, SH, C;-Csalkoxy or

- -COO(C+-Caalkyt);



1. Conpounds of the fornulae 1, 11,111 and 1V [err] wherein a isS an

I nt-eg a phenyl blphenyl or benzoyl phenyl. group, which

phenylll“ll “m H'\"’"onyl phenyl group is unsubstituted or substituted by
e rra Ical*ss hal ogen, (err] -C’[err]al kyl,err] -

Cerr]al kenyl,Jerr]-Clerr] cycI oaI kyl, ~

phenyl -C[err]-C[err]aI kyl , - COOH, - CCIJ(C[err]-C[err]aI kyl),-OR[err]7, -SH, -

SR[err],-SOR err], -Sqerr] Rlerr],-CN,-SOerr]NH err],-Serr]NH(C[err]-Cer

r]al kyl), R§Oisecc,rd:gdmr@r fq}lylaherdyblahewler{eemb;eirl\ﬂlemiﬂ?&lkylen\e, xylylene,

NH [
W or vl | eprqehibne are unsdbsfiuted orsubsttineding . @5 8 ekl ond? [ 1,2
is 2, Ar[grls t‘ly'?jré?gs.ﬂ\I YRSUDRIItUR QSRS SHRGK F@-ﬁcﬂg) td}@ofs@b@ilth&d@l@zﬂkyl\mé la

-68- M[err] if 4, Ar[err] is a tetravalent aromatic radical of the

formila Vil wawr,]wmmamwm@ay@ sNHser Sni & Retlg Co CedkenybipheRy-G e cal s

nal ogen, 1 idg HEEHl oy el BP9 P kpithadd erClah b ryohgal k1

-SR[ err], - SOBhsubshiiutPeOH] Bf SHrsubstitifed Sixfxal NH[I@I' Rp lsl&qzevlr] NH(Cerr]-Ce
rr]al kyI) Sqerr] N(C[err] Cerr]alkyl)[err],-NRerr]Rerr],
-NHCOR[ err], or roup of the formnul a/V"as defi ned above r Ar2 is a
group of f el&@ﬂwalea Kﬁdwabpfﬂ?ﬁlf%{"[@r]— i s N nefRibRE-N(Rg)-R 18'§%R16)r'
-N(R[err])-; Y is hydrogen, Cerr]-(err yl, which is unsubstituted or
substltuted by l1to5 OH ORG,

U is unbranched or branched Ci-Cralkylene;

V and W independently of one another are a direct bond, -O-, -S- or -N(Rg)-, provided that V
and W are not both a direct bond simultaneously;

M is O, S or N(Re);

R; is hydrogen, C,-Czalkyl, C5-C2-alkenyl, cyclohexyl, hydroxycyclohexyl, or Ry is
C-Csalkyl, which is mono- or polysusbtituted with Ci, Br, CN, SH, -N(C;-Calkyl).,

* piperidino, morpholino, OH, C4-Csalkoxy, -OCH.CH,CN, -OCH,CH.COO(C-Calkyl),
-OOCRyg, -COOH, -COO(C,-Cgalkyl), -CONH(C+-Caalkyl), -CON(C;-Caalkyl)z,
—E_N/—\o , “CO(C+-Cqalkyl) or —ﬁ_@ , or Ry is 2,3-epoxypropyl,
\/ -

-(CH,CH;0)n,H, unsubstituted phenyl, or phenyl which is substituted by halogen,
C-Caalkyl, C,-C,alkoxy or --COO(C-,-C,;aIkyI), or Ry is phenyl-C,-Cgalkyl,
tetrahydropyranyl, tetrahydrofuranyl, -COOR, -<COO(C+-Cgalkyl), -CONH(C+-Caalkyl),
~CON(C1-Caalkyl)z, -Si(Rzo)(Rer)z, OF -SORzz; |

Rs is Ci-Ciealkyl, Cs-Cyzalkenyl, cyclohexyl, hydroxycyciohexyl, or Rg is Cs-Caalkyl, which is
mono- or polysusbtituted with Cl, Br, CN, SH, -N(C4-C,alkyl),, piperidino, morpholinb,
OH, C;-C,alkoxy, -OCH,CH2CN, -OCH,CH,COO(C+-C,alkyl), -OOCRg, -COOH,

[0} (o]
-COO(C;-Caalkyl), -CON(Cs-Caalkyl)y, —b-n ‘o ,-CO(C+-Caalkyl) or _3.@ -,

or Rg is 2,3-epoxypropyl, phenyl-C:-Caalkyl, phenyl-C4-Cshydroxyalkyl, unsubstituted
phenyl or phenyl which is mono- or poly-substituted by halogen, SH, Cs-Csalkyl,
C4-Caalkoxy or -COO(C,-Caalkyl), or Rg is 2-benzothiazyl, 2-benzimidazolyl,
-CH2CH2-0O-CH,CH.-SH or -CH,CH,-§-CH,CH-SH;



COOR[err],SH, NRerr])[err] or halogen or substituted 1 to 5 tinmes by a

group of Il)m err] -69 - or Yis (Jerr]-Cerr]alkyl,which is
mterrup”“lmﬂmm |ﬂ“| -N(R6) -S, -SS, -X(C=0-, S-X(C=S)-,
=0 -X- -X-X=0) - : '_0-P-0- wherein the interrupted SH

C2 C20a| kyI can further be substltut ed by“1 to 5 SH, or Y is benzyl which

I S unsubstituted or substituted once or tw ce by -CH2SH and said benzyl may
further be substituted by [err] 1 to 4 (Jerr]-Cerr]alkyl, or Yis Ar (as
defined alfyway R.pindepgidently of ene anath&Sire hydropeb. Gﬁ@ﬁﬂkyleﬂz-ﬁkalpﬁ.amid"l isr

5 Lomenber cd SUPRART by GG aiony ser SoOIE EFlvay BB fei ng 1 1o 6
sthgt ?{{J ?23 bﬁr 8hdently/df 6he BRGBer e 4-Cyatiengl, cymxyaphénw-chmaanm

group [err] ”)’/‘S"Ptllgtig‘rt‘f‘thl;‘iS"YL‘l’rnﬁﬁ's?"gy‘ﬂ'%c ,Eso'?‘ 99];"’?[’%@ %;?)sgtﬂ ‘% byagtﬁ‘rzimy'tor 's 1
to 6; halogen, or Ry and Ry, together are C»-Cralkylene which can be interrupted by -O-, -S-
or -N(Rs)-;

Ry1 and Ry; independently of one another are a direct bond, -CHz-, -CH;CHp-, -O-, -S-, -CO-
or -N(Rg)-; provided that Ry, and Ry are not a direct bond at the same time;

R;s is hydrogen, C;-Cgalkyl or phenyl wherein C;-Cgalkyl or phenyl are unsubstituted or '
substituted by 1 to 5 SH;

R.s, Ris and Rys independently of one another are hydrogen or unsubstituted or SH-
substituted C,-C,alkyl;

Rz is hydrogen, unsubstituted or SH-substituted C,-Cgalkyl or unsubstituted or SH-
substituted phenyl;

Rs is unbranched or branched C»-Cysalkylene, which can be interrupted by 1 to 6 -O-, -S-
or -N(Ry7)- or substituted by 1 to 5 groups SH;

Ryg is C¢-Cjalkyl, Co-Caalkenyl or phenyl;

R20 and Ry independently of one another are C;-Caalkyl or phenyf;

R2 is C;-Cigalkyl, phenyl or phenyl substituted by C;-Cisalkyl;

Ar; is phenyl, naphthyl, furyl, thienyl or pyridiyl, wherein said radicals are unsubstituted or
substituted by halogen, SH, OH, C;-Cyzalkyl, C1-Cqalkyl, which is substituted by OH,
halogen, SH, -N(R7)2, C1-Cizalkoxy, -COO(C1-Cisalkyl), -CO(OCH,CH2).OCHs or
-OCO(C;-Caalkyl), or said radicals are substituted by C+-Cszalkoxy, C4-Csalkoxy, which
is substituted by -COO(C,-Cygalkyl) or -CO(OCH.CH,),OCHj, or said radicals are
substituted by ';(OCHchg)nOH, -(OCH,CH,),OCHa, C4-Csalkylthio, phenoxy,
-COO(C;-Cqgalkyl), -CO(OCH.CH,),OCHs, phenyl or benzoyl;

n is1to20;

m is2to 20;

provided that at least one of the radicals Ar, Ary, Arz, Ars, Ry, Ro, Rg, Ry, RsoOr Yis

substituted by 1 to 5 SH groups, or provided that Y contains at least one -SS- group; and

provided that if R; and R4 are morpholino and R, and R, simultaneously are methyl, Ar, is
no phenyl substituted by SRg, with Rg being -CH.CH,-O-CH,CH,SH; and provided that if Rs



u is2or3; Rl and I ndependently of one another are Clerr]-Cerr]alkyl,

\/\thhHﬂmmﬂﬂ:lm or substituted by OH ({err]-C4al koxy, SH, CN, -
”Ml" ) (Cferr]-Cerr]alkyl)-COO or-N(Rerr])(Rerr]), or
Rlerr] "and R® ithdependent|ly of one another are C3-C6al kenyl, phenyl,
chlorophenyl, RrO phenyl, Rlerr]-S-phenfd- or phenyl-Cerr]-Cerr]-alkyl,
wherein said C[err]-C[err]aI kenyl, phenyl, chlorophenyl, R err]-0O phenyl,
Rl err]-S-phenyl or phenyl-Cerr]-Clerr]-al kyl are unsubstituted or

substi t ut g6y R éerrtp 'X;ik artd R{aRd F{l sifiuitafféSusty arb?rgéth)heéncﬁl\@ i PRENYRABRAARIOT

br anched : ene, err errl}loxaal kyl ene” or
C[ err] - Cg¥Xim8l Xy8 mnbydrme?eri GHa-8Harr] al kyl ene, CJerer]-

C err]oxa < bstituted or

substi t ut grldéﬁié&q%{j&ﬁg%ﬁ%éa%@ééq é&fdéﬁp ?Il;r lelggﬁgently of one anot her
are a radical of the formula I X or XR14 R15 : R13
CHR[err])Le ( rr err] is
hydr ogen, é?&'f%%@"ﬁ%o él err th&[form 2 Whe%i-vr\‘ﬁ%ﬁ |]s gﬁ)stﬁut e!j by
OH, SH, Cerr]-(err]al koxy, CN or -COQC[err] Cerr]alkyl), or Rer] is
Cerr]-Cferr]alkenyl,Jerr]-Cerr]-cycloal kyl or phenyl-Cerr]-Clerr]alkyl;
Rlerr] is CJerr]-CJerr]alkyl,Cerr]-Cerr]al kyl,which ig~gubstituted by OCH,
SH, Cderr]-Cerr]al koxy, CN or-COO(C[err] C[err]alky Rlerr] is

d err] - ([ 8rCombhantacaofding jo chier 1,)wheyeindus isyd grophegy <S4 C3al kyl ,
unsubstituted phenyl or phenyl, which is substitute® by lhal ogen,

Cerr]-err]alkyl,Jerr]-Cferr]al koxy or-COXC[err]- Chad kyl): or Rlerr]
together with R[err] is Clerr]-(err]al kyl ene,

phenyl - C Mén@ﬁﬁmdeﬁiehdémlymf ohexéanbihee ams hykirdgene halogem: CanCﬁﬂkmcmbmyI ene
or C2-C3azaal kyl ene; 4 to n I ch can be
i nt errupt ed ol&exy( pgeny%zgl e“ﬂé’g@e{; %ﬁaﬁ%ﬁ% %ﬁ*ﬁq%ﬂ"vﬁﬁ] al kyl ene
can be substi Py OH, SH Cl- C4al koxy or -COO(Cerr] - C[err]al kyl);
-71 - Rerr] err aI Kyl ene | ene, cycl ohex | en wher ei n
said C[erPs Q{M?%ﬂ(b 'g1 rryGealiey é‘l"Me OH % % s i% ut ed or
substi tut ed e R RFICOOH drBdurLo9en,
unsubstitute éaa%ﬂ_fyscsﬁsa ng%e?g—l er r?f? C'-:?D sub SE'E I tuted o
Cerr]-Cerr ]-(&JHeﬁH;Q)é-ﬂ rqzcaalkanoyl Cs-Cq22 enyl cyclohexyl hydroxycyclohexyl, phenyi,
phenyl substituted by halogen, C1-C.alkyl or C4-C,alkoxy, or Ras is phenyl-Cs-Cs-alkyl,
or -Si(C-Cg-alkyl)/(phenyl)s.;
s is2-20;
r is1,20r3;
Rz is C1-Cizalkyl, C1-Cgalkyl substituted by -OH, -SH, -CN, -COOR3, C+-Csalkoxy,
-OCH,CH,CN or -OCH2-CH,COORg,, or Rgzs is C3-Cizalkenyl, cyclohexyl,
phenyl-C4-Cs-alkyl, phenyl, phenyl substituted by halogen, C+-Ci2alkyl or C4-Caalkoxy;

‘R27 and Ry independently of one another are hydrogen, unsubstituted or SH-substituted
C:-Cyzalkyl, Co-Cshydroxyalkyl, C.-Ciealkoxyalkyl, Cs-Csalkenyl, Cs-Ciocycloalkyl,
phenyl-C,-Cs-alkyl, phenyl, phenyl substituted by halogen, OH, SH, C-Cyzalkyl or
C,-Caalkoxy, or Rz7 and Ry are C,-Csalkanoyl or benzoyl; or Rzz and Rys together are
C»-Cgalkylene which can be interrupted by -O-, -S- or -NRg, or together are
C,-Csalkylene which can be substituted by -OH, C,-C,alkoxy or COORgo;

Rs is hydrogen, unsubstituted or OH-, SH- or-HS-(CH,),-COO-substituted C,-C1zalkyl,
C-Cyzalkyl, which is interrupted by -O-, -NH- or -S-, or Rg is C3-Csalkenyl,
phenyl-C,-Cs-alkyl, CH,CH-CN, unsubstituted or OH- or SH-substituted



Cl2al is interrupted by -0-, -NH or -S, or Rerr] is

Cerr]- “nuenyl-C[err]-C[err]- al kyl, CH2CH2CN, unsubstituted -
or OH Ctmmm“l“‘\‘] Cerr]-Cerr]alkyl-COCH err]CH err]-,

unsubstl or ©H-s or* SHsubstituted err]-Cerr]al kanoyl or Rerr] is
benzoyl; Z is a divalent radical of th 4-or nul a -NJerr] N, -N(R[err])-
or -N(R[err])-R[err]-N(R[err])-; U is unbranched or branched
Clerr]-Cerr]al kyl ene; V and Windependently of one another are a direct

bond, -0-, -&-CRiikyt ﬁ%ﬂmﬂi} unsRbSHUBEGr OFetor BHBebsttaeECyChalkaridyl ar Rfis ect

bond si rrultaneously, M O S or NRerr]); Rerr] is hydrogen,

(err]- C[errt}eﬂzmﬁi C[err] C[err] al kenyl , cycl ohexyl, hydroxycycl ohexyl, or
R7 is Cl ﬁ whi ch is mono- or polysusbtltuted vvith Cl, Br, CN, SH,
-N(Cerr]- C[err a%

kyl)[err], piperidino, hol i no, .
Clerr]- q Bior i5aC kGwalkyDOrsubstitatgo-phgron or OGHFE’WJ |t ef mttcylequntqi@ql bYal k

I err

yc)ocx Cerr]-¥ 'é?“r"]c%ﬁ‘ky' AR B er ral kyl ), -coN(J err]-Jerr] al kyl )

[err], - QRN ierunbuls3tituted COOalkYIOr Ga[(hakylaWh'y:h)is suljstitutdd byOHRIrSH.] i s

2,3-epoxypropy|, -(CHerr]CH err])[err]H unsubstituted phenyl, or phenyl

which is substituted by halogen, Cerr]-Cferr]alkyl,(err]-Cerr]al koxy or

-CoO(derr] - C[err]alkyl),or Rlerr] is phenyl-Ce -Cerr]al kyl,

tetrahydr an t et rahydr of.uranyl . . . . .

-COCR[)ér r?p&aﬂ&/ ‘@ﬂ%&’rﬁ?ﬂrﬁl%t{r J '&[ e'rrrr] al %gglsr?,anles Ar

-CON(CJerr]-Cerr]al kyI)[err],-Si(R[err])(R[err exr],or-Sgerr]Rerr];

Rlerr] is err]-Cerr]alkyl,Jerr]-Cerr]al kéayl , cfed ohexyl ,

hydr oxycycl ohexyl, or Rerr] is (Jerr]-Cerr]al kyl, which is, nono- or

Pol ysusbt gnsiaedby BRCor OB O\, SH _

-N(C[err]-Cerr]alkyl)[err], pi peridino, norpholino, OH,

Cerr]- C[err]alkoxy, OCH err]CH err]CN,-CCH err]CH err]COerr](Cerr]-Cerr

] al kyl ), - 5Q65IBbiind acceritg to claim 1, wherein Y is SH-substituted C,-Cmalzw 2-Czoalkyl
e

| kyl | k
co(q er 1 Y qéSHér?qaﬁq b ot S5 i Bt g SH&rh, BB oyt

phenyl C[err] C[err]al kyI phenyl - C[err C[err]bwroxyaIO(yl unsubstltutéd

EPEPH - (C):E QE %YWPV Qﬁf"é‘? f‘i’q‘lcjgr}g'r'?] aFB%kycgnggaL%[%ﬂ Cler Wa??]qky 3 or

Rl err] is 2-benzothiazyl, 2-benzim dazolyl, -CH2CH2-O CH2CH2- SH or
- CH2CH2- S- CH2CHZ2- SH; (72 - Rg -and R10 mdependﬁhtlr—y, of one another are

hydr ogen, q_wq;_lig.e(bi_i)a]_lgg{@]-@[, ]o]@ I-})@LKVJ-g—\thP;l | Sr

] ]
—(CHj);—C-0-CH;— C—{CH;0—C—(CH,);SH], A,

CHéO—ﬁ—(CHz)q -—Ar,‘,—C (l) j
() R,

6. Compound of the formula | or Il according to claim 1, wherein

a ist;

Ary is a phenyl or biphenyl group, which phenyl or biphenyl group is substituted by 1 to 5 of
| the radicals -ORy, -SH, -SRs, -NRgR10;



substr ute err]-d err]al koxy, CN or

,or Rlerr] and R err] independently of one another
are C[ H@ ! &@y M,cycl ohexyl, phenyl-(err]-Cerr]alkyl,
unsubst i% utcedt phenyl whrch is nono- or poly- substltut ed by
derr]- C[err]al kyl or halogen, or Rerri7@and R err] together are
Cerr]-Cerr]al kyl ene which can be interrupted by -0-, -S or -N(RLS8)-

Rlerr] and R err] independently of one another are a di rect
bond,-CH err]-,-CHerr]CH err -S-, -CO or -N(Rerr])-; provided

t hat R[eryr\&a”@I R AN ] ggre bﬁ\‘*g?g%{pg%rfa'g‘b% ‘Fﬁ? l<Tbiyes oy,

hydr ogen
are unsubstitut edor " substi to 5 SH Rerr],Rerr] and R[err]

U
i ndependent|y of one another are h dr enpﬁ:r ur_rsubstitut ed or SH
substituted Bydrtep-oiths radigalsOR, prs™ ®gen, unsubstituted or

SH subst i iut gld] &b} - th’;]-r]al kyl or unsubsti tuted or SH substituted
phenyl; Rlerr] is unbranched or branched Clerr]-derr]al kyl ene, which c

be interrupt¥d bwygrqggnﬁc,-ggalkylswh@h is Npgybstituied orgubsg E@f’rbbldt*@cﬁ ‘BV §Hto 5
SH;

%{glrjlrois and E?H a@"&r cﬂr?“t%rﬂ.\%e %%ﬁ(ﬁgr-bar-e'e- err?? err Al ém

phenyl ; R er tie rnter@mdq:z-qoakyl]whKyﬂtherrbieesmjabtltutedrﬁyelntpl5 SdpertY iahemtylbryhlch

R e

C[err]C[err]@dkyLG;&lkyn;] C[err]al kyl, which is substituted by OH hal ogen

) N( R er r | P @nARedndanendently ofione apeiner arg cPealiof oepheny) of By 209 Recy oo er r] o

[err])[err] BRderftly of OhEXahbREF Ared RidicaRbidib formulskX f X adi cal s are

substituted by errj- C[err%t%koxy Cerr]- C[err]aﬁkoxy which is
substituted by -COO(( err] #r] al kyl ) or

- CO( OCH[ er r] CH] er riXPHR),OCHFer Ry ofIX}ai d radi ca-I-GHaAQ, sMstituted by
-(CCH err]CH err])[err O—l (OCH [err CH[err])[err OCH err],Jerr]-Cerr]al ky
| thi o, phdl@og ReareCi€ 4r¢999ther@ne alkyipaswhieh) §arepe | ],

phenyl or bepzopml ; ed that at |east one of
t he radi cal s%gr?s ’,frnPe“r'Hr'?.' é? % er rfél&%@ﬁtfﬁ%{%ﬁr] Rlerr], Rerr],Rerr]
or Yis srRssﬁéCuC&dll@l; 1to5 SH gr oups, or pr ovided that Y contains at
| east one [ olino
and Rl err ]R"ar\%CRF’ p(]yl %ﬁﬁ@h@%ﬁ& f &vmiéh' PF !’%ﬁbgpﬂ"%dr‘)"thaéﬁ &Iﬁﬁg
-CH2CH>-O-CH,CH,-SH or -GHchz-S-CHchz-SH :
Rs and Ry, independently of one another are hydrogen.or C»-Cjalkyl, which is substituted by
SH; and
Rya, R14, Rys and Ry are hydrogen.

7. A composition comprising
(a) at least one ethylenically unsaturated photopolymerizable compound and
(b) at least one compound of the formula I, Il, lli or IV as defined in claim 1.

8. A composition comprising ,

(a) a polymer or oligomer having at least two ethylenically unsaturated groups and at least
one carboxyl function within the molecule structure and

(b) as photoinitiator, at least one compound of the formula I, Ii, lll or IV



no pheﬁMS% wi th R8 being -CH2CH2- O CH2CH2SH;, and
provide ““ d Rlerr] are norpholino and Rlerr] and Rlerr]
simul t ar m ﬂ“‘“

and Ar[err] is phenylene and Xis S, Yis no
hydr ogen «Or c-CH[er‘r]sCI—I[err] OCHerr]CHe err]-SH, or an acid addition salt
of ‘a compound of the formula 1, 11, 111"%4%-1V. 2. Conpound according to
claim1l of the formula 11, V\/nerern ais 1. 3. Conpound according to claim
1, wherein Ar[err] is a group R err] R4 R23 and R24 independently of one
anot her are hydrogen, hal ogen, Cerr]-Cerr]alky cl op ntyl, cycl ohexyl,
phenyl, benzyl, benzoyl§ eRs], SH SRerr], S ?

sSq err] Rlerr], NR[—exr-]\REeHC]—NNqu gdr]Rlerr]; Cr-]C-rNr h dr ogen,(!)
Cerr]- C[err]alkyl C[err]-Fp[enr]aIkyI substitute b)A Cli\I4 OH or -SH, or
R25 is CJerr]- C[err]al koxy2 CJerr]-C err]al kenoxy,

OCH err]CH err]CN,OCH err]-CH err] COOR[ err], COO—l or COCR[err],

-(CH err]-CH err] Q)[R&rr] H, ﬁiﬁrr] [err]al kanoyl %] al kenyl ,

cycl ohexyl, hydrewdnhecwc—mheé phenyl surbsfl tut eld y hal o en
Cerr]-Clerr]al kyl gk C[erlﬁl]  err 1@Dkoxy, or AR erf 14— ¢~ C—Ar

phenyl -Cferr] - C[erﬁ] ﬂkylz r-Si(derr]-(err]- alkyI)rF(1phenyI)[err] S
is2-20;, r is 1,32 ér:f‘a %err] is Cerr]- C[err]al kyl, Cerr]- C[err]al kyl
substituted by -OH, -SH, -CN, -COOR[err], C[err]C[err]aI koxy,

-CCH err] Ghpr@in ] CN or -CCH err] - CH[err]COOQ[err],or Rlerr] is

Cerr]-d | ohexyl , phenyl-Clerr]-Clerr]-al kyl, phenyl,
phenyl su st!aﬂﬂlﬁgg\éﬁw% (}ggen C[err] Cerr]Jalkyl or (Jerr]-Cerr]al koxy;
Rl erS lr_ﬂ a BrAr Rised pheny!) hihendicor tieyzoyiplasnyl groap hetiiciaisaunsubstitgted or sulsstihaéd byt ed
or substitute

Cerr]-Cerr} %Reﬂ‘e(ﬁf@f’?lf hajogep; GiyGralylaCrialienyl Ps-Epeecloplik oxyal kyl |
Clerr]-Clerr bpéryeay Mrrde@ercré@m@@ndwl-omhxswl-sﬁi 80R: CBE,RY,~BNKY | ,

21 e ST i SEE MO VB EGA: i opp o

benzoyl; or R err] and R err] together_are Clerr]-(err]al kyl ene which can

be interrupt ed by -0-, -S or efji ];1or,Rboget her are
C err]-d err i fegrhelad/, whi- TN ut ), by -OH, Cerr]-derr]al koxy
or COOR[err]; Rerr] is hydro unsupst iRuted or OH, SH or

HS-(CH[err])[err] COO substituted Clerr]-Clerr]al kyl,
or Ar is a group of the formula VI or VIi

Ar, if ais 1 has the same meanings as Ar;
if a is 2, Ary is a divalent aromatic radical of the formula VIl or Vilia

M
1l

Ry C
@ G (Vi) @ G (Villa)
R

12

if a is 4, Ar, is a tetravalent aromatic radical of the formula Vilib



derrri—cterrjalkyl . _which is interrupted by -0-, -NH or .S, or Rlerr] is

Cerr]- al kenl henyl -Cerr]-(Jerr]-alkyl,CHerr]CH err] CN,
unsubstl m SH—substltuted -74-
Cerr]- rr]CH[err] unsubstituted or OH or

al

SH—*subsUtuted C2 anoyl or R6 |s ‘befizoyl; gis 1 or 2; Rerr] is
Cerr]-Cerr]al kyl,unsubstituted phenyl or naphthyl, phenyl or naphthyl
substituted by halogen, Clerr]-Clerr]alkyl or Clerr]-(err]al koxy,; and
Rlerr] is unsubstituted CJerr]-Clerr]alkyl or (Jerr]-Cferr]al kyl,which is
substituted by OH or §H 4. Conpound according to claim/3, wherein Ar2 is

, Xis Sand Yis Ar ] substituted by SR err] or @gJJ&rr]. 5. Conpound
according to claim1l erein Ygis SHgubstit@ited (8 [ err]al kyl,
Cerr]-Cerr]al kyl, chis in erruptgd b E or -SB-, or Y is (¥lb);

SH- substi tuted ph - RrCeoyl s “QGE2(6B,),~R;,
benzoyl phenyl - g OR,ACH;50R - rr] ,@HE(GHJ)&RT—Q*
CH err]- OC—(CH[e = [err]SH][e?r] Rl err %rr] 6. Conp d of the

formula I or 11 according to clﬁlml wher ei n°a isl, Ar[err] is a phenyl or

bi phenyl group, which phenyl or biphenyl group is substituted by 1 to 5 of

the radicals SR e €D r ] - Ar2 is
or Ar; is O@ the U@MSUbﬁéSégfb@ﬁb are

unsubstituted or substituted by 1 to 5 of the radicals halogen, C+-Cizalkyl,
C;-Ci2alkenyl, Cs-Cecycloalkyl, phenyl-C,-CséIkyI, -COOH, -COO(C,-Calkyl), -OR;, -SH,
-SRs, -SORg, -SO2R, -CN, -SO,NH,, -SO,NH(C-Csalkyl), -SO2-N(C4-Caalkyl)z, -NRgR1o,
-NHCORg, or by a group of the formula V as defined above,

or Ar, is a group of the formula Vla or Vila

N
”wj@‘ (Via),
l:‘11
ET
F‘12

X s adirect bond, -O-, -S- or -N(Rg)~;
'Y is hydrogen, C-Cy.alkyl, which is unsubstituted or substituted by 1 to 5§ OH, ORg,
COORg, SH, N(Rsg)- or halogen or substituted 1 to 5 times by a group of the formula la
N Fa
—X-Ar;-C—C—N (la) ,
| AY
R, R,

or Y is Co-Cypalkyl, which is interrupted by 1 to 9 -O-, -N(Rg)-, -S-, -SS-, -X-C(=0)-,
' i
-X-C(=8)-, -C(=0)-X~, -X-C(=0)-X-, -C(=8)-X-, —O—I?—O-— wherein the interrupted
SH '

C2-Caoalkyl can further be substituted by 1 to 5 SH, or Y is benzyl which is unsubstituted
or substituted once or twice by -CH,SH and said benzyl may further be substituted by



by 1 to 5 of the radicats—-OR[err], -SH, -SRerr], -NRlerr]Rlerr]; X is
-0- Y is hydrogen, Cerr]-Cerr]alkyl, which is
unsubst”"j"“" M’M'ut ed by 1 to 5 CH, SH or Yis (err]-Cerr]alkyl,
whi ch is*interyup to 9 -0-, -S-, -X-C=0-, -C(=0-X-, wherein the
mterrupted Cerr]-Cerr]al kyl can furt-ﬁr’@r- be substituted by 1 to 5 SH, or
Y is benzyl which is substituted once or twice by -CH2SH and sai d benzyl
may further be substituted by 1 to 4 Cerr]-Clerr]Jalkyl; Rerr] and R err]
i ndependently of one another are Clerr]-(err]al kyl ogyphenyl, or Rerr]
and Rl err] independently of one anot her are a radi cal of the formula I X or
X R14 R15 -(CHR[err])[err]-C= fexr]  (1X)

-CH Ar[err] C(Q)alk\ﬁk[%rleF/"dr(Gs%f&eﬂ]ab&Y@ ef 8 @rqupCy| kylr, or Rlerr] and

and which Cerr]-Clerr]al kyI ene can be substitutedC*t!)9HSH; Rlerr] is
Cerr]-Cerr]alkyl; Rerr] is Jerr]-Cerr]alkyl,or Rerr] is
Cerr]-Cerr]al kyl, which is nono- or polysusbtituted with SH, .or R err]
is, -CHerr]CHerrl:O e[ CH[ e ~H CHs-
or-CH err]CH err] l@ r]CH[ererr]ora
one anot her gfg rydivogen or d er takky! . Wkt S substituted by SH,
and Rlerr], %{erzr] Rlerr] and R[err] are zhydroge. 7. A conposition
conprising (a) at Ieast one et hyl enically unsaturated photopol yneri zabl e

conpound and fﬂeniﬁeréc?gﬁﬁha%%r SRR Otf:ontlﬂfsl ggof 4R, & or)ahd g-bfona! of Vig2S

defined in c osition c nprising (a) a polymer or_ ol igomer
havi ng at | ea§t—1amamberbglIbmychmalipyamwammatl@dn@iimm Qﬂﬂ@@ﬂ@b@s& NoRe

b | f |
SETPORYL b ShRRS A R SGHG GS e ueBfun S 3 o
times by a group of the formula la, or Y is a group

o CH o
—(CH2)-—C O-CH;— c—[CH 0-C— (CH,);SH,,

O CH l0
—(CHZ '—'C O- CH—(II—CH—O C—'(CHZ) -SH R1
| LI T
CH;O—C—(CHz);S—Aré'C—C—N\
] 1 R
0] O R, 3

i ]
~(CH,);—C-0~CH;—C{CH;~0—C—(CH,);SH],

Fﬁf IR ’
CH;0—C—(CHy),~S—ArrG—C-N, j .
o] O R, R,
R, R
A
—(CHZ),—EO—(CHz),a—ss-E(cHz)ro](CHz);—x—Ar;ﬁ—cl:—N_\ or
P P O R, R
ﬁ Fli1 /R3
—(CH,)—O—P—0—(CH);—X—ArG—C-N_ ;
SH O R, R,
q istlor2;
r is1,2o0r3;

p isOorf;



V\/nerer—n—a—rs—&ﬂ—l—n{—e-ger_ 1,2 or 4; Ar is a phenyl, biphenyl or benzoyl phenyl

S unsubstltuted or substituted by 1 to 5 of the radicals
halo m nw ’mal kyI Cerr]-Cerr]alkenyl, (err]-Cerr]cycloal kyl,
phen kyl , COO—I COQC[err] C[err]alkyl),-OQ[err], - SH,
-SR[err], -SCR[err -Sqerr]R[err] -CON,7

-SCIer'r]NH[err],-SCIerr]NH(C[err] C[err]alkyl) -Sgerr]-N(Cerr]-(err]al ky
I)[err],-NRlerr]Rlerr],-NHCOR[err], or by a group of the formula V, -Rlerr]
C—C—N[err% Is(1\4)06R[err] or Ar is a group of the formula V1 or V11 V [err]
Ar[err] if ais 1'has the sane neanings as Ar; if ais 2, Arferr] is a

di val ent #r oige ¢c3;r adi cal of the fornula Vil or Villa M[err] if ais 4,

Arl i t

s BB EBpefiqD b o0l il Sy it oot

% gm g[[ err bwfgﬁ ?foxg ,SH, N, -6D4GY-Coalkylle (@}cqwnchaocoroa«ﬁg(m) or Ry

-SR[err], C%{'&hz eBEf%?’F']V%D_{? f%ﬁ%&%‘?ﬁlﬁwﬂégﬁw 5&0@%“?-& Cf err ]1-de

' rN L]Cf%y |r ) Eﬁn'yl (e SlpRbRY!lo} pREre-Ch-Dsteiiy), ererdin salEGrGaalieayls phenyl,

gr oup 01? '[ Lecg@F%PBﬁ\ﬁgB&%Wrga%gérﬁ%y f @aeﬁy‘gﬁ’r té‘%%ﬂ%l %nﬁs#ﬁu{)@zd ;

-SDIE) SRE Ie { r % ) - A ; stbdtifut8y dy qa65, SIE[ R, JandlRytogethéuyare unbraniched oubsrantised €11t ed or

Subst it od EolyIgne, oA R G hRI Bp gy bl G Coafliend, £4°"
Cooxaalkylene or Cs-Cqazaalkylene are unsubstituted or substituted by 1 to 5 SH or R,

and R; independently of one another are a radical of the formula IX or X
F|‘14 l-}."15 R13
—(CHR,j);—C=C—R,; (IX) —'CH Ar, (X);

Rs is hydrogen, Ci-Cizalkyl, C2-Cqalkyl, which is substituted by OH, SH, C;-Caalkoxy, CN or
-COO(C1-Cqalkyl), or R is C3-Csalkenyl, Cs-C12-cycloalkyl or phenyl-C,-Csalkyl;

R, is Ci-Ciealkyl, Co-Caalkyl, which is substituted by OH, SH, C4+-Csalkoxy, CN or -COO(C;-
Caalkyl), or R4 is Ca-Csalkenyl, Cs-Cyo-cycloalkyl, phenyl-C4-Csalkyl, unsubstituted
phenyl or phenyl, which is substituted by halogen, C-Cyzalkyl, C4-Caalkoxy or -COO(Cs-
Caalkyl);
or R, together with Rz is C4-Cralkylene, phenyl-Cs-Cqalkylene, o-xylylene, 2-butenylene
or C,-Csoxaalkylene or C,-Csazaalkylene;
or Rs and R, together are Cs-Cralkylene, which can be interrupted by -O-, -S-, -CO-or
-N(Rg)- and which C3-Cralkylene can be substituted by OH, C;-Csalkoxy or -COO(C;-
Caalkyl);

R; is Ci-Cealkyiene, xylylene, cyclohexylene, wherein said C-Cealkylene, xylylene,
cyclohexylene are unsubstituted or substituted-by 1 to 5 SH, or Rs is a direct bond;

Rs - is hydrogen, unsubstituted or OH-, SH- or HS-(CHz),-COO-substituted C,-Croalkyl, C2-
C1zalkyl, which is interrupted by -O-, -NH- or -S-, or Rs is C3-Csalkenyl, phenyl-C4-Cs-
alkyl, CH.CH,CN, unsubstituted or OH- or SH-substituted C-C4alkyl-CO-CH,CHz-,
unsubstituted or OH- or SH-substituted C,-Cgalkanoyl or Rg is benzoyl;

Z is a divalent radical of the formula —N N— , -N(Ry7)- or -N(R¢7)-Rs-N(R17)-;



[err] or Yis (Jerr]- err aI kyl, which is interrupted by 1 to 9 -0-,

i IC\!E Rgg lmmmuﬂ""mm i n t;le |Snt >e(r rcfjptS)ed SHC(C[ gr]x- d e?(r ]Cgll %I X;::an

further Be Subbtitut®ed*by 1 to 5 SH, or Y is benzyl which is unsubstituted
or substituted once or twice by - CI-lZSH-aﬁQJI-sald benzyl may further be
substituted by -78 - (err]-Cerr]alkyl, or Yis Ar (as defined above),
or a group CH err]SH CH CH [err] 5-7menbered aliphatic or

aromatic ging, urﬁ%ﬁéébl“gra%cﬁéh é.-D,aldéid;and S-atoms, or Y is a
8- 12menbered bicyclic aliphatic or aromatic ring system conprising to 6

N, 0 or/ aMdng-Wirgapendentlytof epa @nother aiecd direct bpndhgS-.c8nor tNBRePredded thatV

bsti tut ed the f la | Y
oroup [err] o W¥not ot WS oo BBy 1o OTTI R ® B0 L ety
of one anht hisrOg8 er B[Ry);r]-C err]al kyl, which is unsubstituted or
bstituted b - err]al kyl),
oDt B o Riaert Bl SR R, et P ek
Iﬂdelolendentlbzz1 amﬂewﬁllammbﬂ@ml @&h&t@@mﬁm mfniaEEN; sehloM@IaRy),, R7-
o o }raggpggﬁgf moheln, Oh, Gr-Caaikox, -OCFLEH AN, Ber,EHESalc:: a?kyl)

-O0CR;s, -COOH, -COO(C+-Cgalkyl), -CONH(C+-Csalkyl), -CON(C+-Caalkyl)e,

o 0
_&_ % ,-CO(Cr-Cialkyl) or -3-@ , of Ry is 2,3-epoxypropyl,
\'_'/ .
-(CH.CH,0)mH, unsubstituted phenyl, or phenyl which is substituted by halogen,
C1-Caalkyl, C4-Csalkoxy or -COO(C-Caalkyl), or R is phenyl-C4-Caalkyl,
tetrahydropyranyl, tetrahydrofuranyl, -COORg, -COO(C+-Csalkyl), -CONH(C+-C,alkyl),
-CON(C1-Cqalkyl)z, -Si(Rzo)(R21)2, Or ~SO2Rz2;
Rs is Cy-Cyealkyl, Cs-Cyqalkenyl, cyclohexyl, hydroxycyclohexyl, or Rg is C1-Cjalkyl, which is
' mono- or polysusbtituted with Cl, Br, CN, SH, -N(C;-Caalkyl), piperidino, morpholino,
OH, C4-Csalkoxy, -OCH,CH,CN, -OCH.CH.COO(C;-C,alkyl), -OOCR,s, -COOH,

: 0 . (o]
-COO(C1-Cgalkyl), -CON(C1-Caalkyl)s, _.g_NC/\o , -CO(C1-Caalkyl) or _3_© ,

or Ha'is 2,3-epoxypropyl, phenyi-C-Csalkyl, phenyl-C+~Cshydroxyalkyl, unsubstituted
phenyl or phenyl which is mono- or poly-substituted by halogen, SH, C;-Csalkyl,
C4-Caalkoxy or -COO(C+-Cqalkyl), or Rg is 2-benzothiazyl, 2-benzimidazolyl,
~CHzCH2-O-CH,CH-SH or -CH,CH»-S-CH,CH,-SH;

Re and R, independently of one another are hydrogen, C4-Cizalkyl, C-C,alkyl, which is
substituted by OH, SH, C4+~Csalkoxy, CN or -COO(C,-C,alkyl), or Rs and Ry
independently of one another are C3-Csalkenyl, cyclohexyl, phenyl-C,-Cgalkyl,
unsubstituted phenyl or phenyl which is mono- or poly-substituted by C-C.alkyl or
halogen, or Rg and Ry, together are C,-C;alkylene which can be interrupted by -O-, -S-
or -N(Rus)~;

R11 and R4z independently of one another are a direct bond, -CH,-, -CH,CH>-, -O-, -S-, -CO-
or -N{Rs)-; provided that Ry, and R;; are not a direct bond at the same time;

Ris is hydrogen, C;-Cgalkyl or phenyl wherein C,-Cgalkyl or phenyl are unsubstituted or
substituted by 1 to 5 SH;



chl oro henyI R err]-S-phenyl or
phenyl l Ery".l ! are unsubstituted or substituted by 1 to 5 SH,
[

or Rer et her are unbranched or branched Clerr]-

Cerr]al kyI ene Cerr]-Cerr]oxaal kyl ene or CJerr]-( err]azaal kyl ene,
wherein said CJerr]-Cerr]al kylene, CeBi}- Cgoxaal kyl ene or

C3- Cgazaal kyl ene are unsubstituted or substituted by 1 to 5 SH or R err]
and R2 independently of one another are a radical of the fornmula I X or X

R14 RLS R’f %ld Rﬂqmdeqendenﬁéé or{eqrﬂ ‘akd ff‘dr&&en &’uﬂﬂjﬁéﬁtﬂrted(dré\-l

CH-Ar[err'f ogen, err err]al kyl,
C err] - C er rspbsétityted GCalkyl; s substituted by OH, SH Cerr]-Cerr]al koxy, CN

or -CO er
derr]- C[%F QY% r]"%f@%’}m%? 8'%? (':’b%#tgtaefjkj Cgalkyl re”r'r";?Fbsé'[met(ra‘rj I%rler r]al kyl;
Rlerr] is C[sabgﬂtu@quelhgt kyl,Jerr]-Cerr]al kyI whr ch is substitut ed by

?:[_'er rs? d sﬁé Hf"k"éﬁ‘r?; a‘lﬁ@?g‘]heg[&réffa'%% % : 'ﬁ%‘H{f’]’”‘E{%QSﬁ &%% kyI

unsubsti t ut {FF}YBrQ&bdﬁﬁﬁéﬁ’BﬂWS@dep% SHibstituted by hal ogen,
Cerr]-Cerr al err]-(err]al koxy or -COO(C[err] Cerr]al kyl); or
RLerr} t JReti® En- HWI - @rﬁ"}eﬂyl;m'(ﬂhﬁ“w C[err]al kyl ene,

pheny C2-C3 | kyl

o Co- cadn % RERabAIHeRfiSt o HptieralE CEAMyIRphaRt, or 2 Soxaallyl ene
q err] AR I$ ﬂHQréedkyt phehylain pbeny! isubstitated bm&&:lmﬂgyl;- 0-, -S, -CO or

-N(R[err])- .a |ch rr Ik . '
URE ke 8 Eb 5] b G Sl s b B
g[[g; H g{[gr rs}%}sﬁmf Ay hard eHl ggrzor—r;ml%rml@ne4a|RWWMssabantuted by OH,
e re
substituted W@ﬂ sHs- wﬁgr(;‘@ﬂ' é&éﬁ cg‘@fﬂ@l) #@W#@’ﬁ@%
anz g?ist Icf g: f«jd)al (¢ 4a|kﬁﬁor%and1§gi§~.abil[aﬁé é&a%anédhb YOPCalkokY, tcu,temkoxy,owmch -
a ich s err - -
or S or raqututg%ye@bp(@rgma]er Rl OOl 014 Bticple appicy
CH err] CH erﬁd H}GH Cbﬂr-(élﬂHgﬁqz),%tﬁy'ﬁiGehWIﬂﬂo phenoxy,
Cerr]-Cferr]a err [efr]-, unsubstituted or
SH- subst i tut@@éhrﬁr]aalkx{l)er(i@ QA2 (el QS HsRplagNY| of l24’—rli’r€¥\|zoyl Z is a dival ent

radi cal o I{ge‘tggorrula -N N— -N(Rerr])- or
-N(R[err])-Rerr]-N(R[err]) - -80 - U is unbranched or branched

C err]-d arris@ to\@0ene;
provided that at least one of the radicals Ar, Ary, Ary, Ars, Ry, R, Ra, Ry, RsorYis
substituted by 1 to 5 SH groups, or provided that Y contains at least one -SS- group;
or an acid addition salt of a compound-of the formula I, 1I, lll or IV.

9. A composition according to claim 7 or 8, comprising in addition to components (a) and (b)
at least one coinitiator (c), especially a thioxanthone or keto-coumarine compound.

10. A composition according to any one of claims 7-9, comprising in addition to components
(a) and (b), and optionally (c), at least one further photoinitiator (d) and/or other additives.

11. A composition according to claim 10, comprising as photoinitiator (d) a titanocene, a
ferrocene, a benzophenone, a benzoin alkyl ether, a benzil ketal, a 4-aroyl-1,3-dioxolane, a
dialkoxyacetophenone, an a-hydroxy- or a further a-aminoacetophenone, an
o-hydroxycycloalkyl phenyl ketone, a xanthone, a thioxanthone, an anthraquinone or a

mono- or bisacylphosphine oxide, or mixtures thereof.



V and WiW another are a direct bond, -0-, -S or
N(R[err]) Wlw" d that V and Ware not both a d|rect bond

smultane Iu”ﬂ or N(Rlerr]); Rerr] is hydrogen,
C[err] C err| al C[err] al kenyl, cycl ohexyl, hydroxycyclohexyl

‘R7 is (Jerr]- C[err]al Kyl, which is n=[820— or polysusbtltuted with d, Br,
CN SH, -N(Cerr]- C[err]alkyl)[err],' pi peridi no, norpholino, OH,
Cerr]-Cerr]al koxy, -OCH err] CH err] CN,

-OCCH err]CH err]COOCerrj-Cerr]al kyl),
-OCCRerr],-CO0H, -Cco(Cerr]-Cerr]alkyl),-CONH(C[err]-Clerr]al kyl),-CON(C
err] - [ ert2.a sorhpdsition] acchesiing to-oim[Zon§, comprisiag & addifordegorponesis(@rand  or

Rlerr] is - epox 0 1 ?t&im'ﬁ henyl ,
or phenyl (hiﬁ?@ﬁgﬁ g?’e?%é%r?ﬁt %‘ﬁf\é]a 09?5 tgr%é'}s‘a errla i?f",&]ﬁ'ﬂ‘ P Y
d err] - J esmpdumdkoxy or -COO(C[err] Clerr]alkyl), or Rerr] is
phenyl -Clerr]-C[err]al kyl, tetrahydropyranyl, tetrahydrofuranyl,
-COOR[err],-CoOCerr]-Cerr]Jalkyl), -CONH(C[err]-C[err]alkyl),
- CON( (] er 43, ﬂ&hpbsﬁndwédcbﬁmd tg (RNl e12, Ebfitainiri from OSE{ tortspader ]

Rlerr] is r err]al kyl | kenyl cla
hydroxycyWPlSHE%l/Pﬁ'G‘l"al{' Q%Q[b&r"%ﬁﬁ‘{éfa ‘% ot (B%:/r?rd acém%lh%\t (d)is
pol ysusbt higdbsd of’\dzdrﬁbdﬁeng??b) ahdN(d) Hken tb§éther, fohséa e tHeadoryositiens | , '
pi peri di no, nnrpho I no
Cl[)err] d err] al koxy, - OCH[err]CI—l[err]Cl\I OCH err]CHerr]CO(Cerr]-Cerr]al k
y OOCRjgr &
-CoO(C er rf CP errJal k omanCC?\la corenrp ?S|El%r:[\ g?crordam%ﬁ gl[alénrz]orSgp dN[aeprl?r]ner(t)t dra
-CO(([errfyeerr]al kyI ) or -[err] [err] or Rerr] is 2,3-epoxypropyl,
phenyl -Cferr]-C[err]al kyl, phenyl-Clerr]-Cferr]hydr oxyal kyl , unsubst i tuted
phenyl or phenyl which is nono- or poly-substituted by hal ogen,

g[[ err % C[ 45:A anmmg inkpecartiingfte clajral #.maddtitienallpoomeyising p- sepemqrapneiﬁr?bltﬁ
err] is dazol yl
-CH err] Cﬁlﬁ err ZO&tegﬁ Z(yér aﬁferrfé g]H or - Cl)fl[err] CHerr]-S-CHerr]CH err]-SH

R err] and R[err] |ndependently of one another are hydrogen,

Jerr]-Cd Jal k t: ;

G 11 T Shey 4 S BT B B SRPRS B e R Bt

I ndependedritie photopelymerization demyﬁrmallyu@&tumed ¢ampdundsycl ohexyl ,

phenyl -Clerr]-([err]al kyl, unsubstituted phenyl or phenyl which is nono- or
poly-substituted by Cerr]-Cerr]al kyl or halogen, or Rerr] and R err]

t oget her aveA@[r@fers]s {ér(the photopsylymeezationaf nommléme imhemenq:;tcmgomgne Or polyrSericor

-N d d.

bond. - CHeeMPRLS dorfann akjseet 1 Shaengnly tnedtyrdoh (BB bohn Ve Reinbfies.
provi ded taﬁarc? I%[twarsl oﬁéldorﬁb@rﬁdlofmﬁ@fmmaa ntlm @e 1V heootding td ¢lains ttesdid me;

EL e:)L]enlyf cg%@%ﬁ%@eanygqc{r {a&a&ne re]s&tm compo t?oenn {th M'E rhavmg a wavelenc{ errag'n I%lg kyl

from 200 nm to 600 nm.

18. The use of a composition according to any one of claims 7-13, for producing pigmented
and nonpigmented paints and varnishes, for producing clear and pigmented aqueous
dispersions, powder coatings, printing inks, printing plates, adhesives, dental filling
compositions, waveguides, optical switches, colour proofing systems, glass fibre cable
coatings, screen printing stencils, resist materials, composite compositions, for photographic
reproductions, for producing masks for screen printing, for photoresists for printed electronic
circuits, for encapsulating electrical and electronic components, for producing magnetic
recording materials, for producing three-dimensional objects by means of stereolithography

or bulk-curing, and as image recording material, especially for holographic recordings.



substituted to 5 SH; -81 - Rerr], Rerr] and Rerr] mdependently
of - one anot h%f\gg%unsubstl tuted or SH substituted -
qerr]-qerrf[w i s hydrogen, unsubstituted or SH-substituted
Cerr]-Cerr /l ituted or SH substituted phenyl; Rerr] is
unbranched or brangh M-C[err]al k§B8ene, which can be interrupted by 1
to 6 -0-, -S- or -N(Rerr] ) or substituted by 1 to 5 groups SH, Rerr] is
C[err]-C[err]aI kyl, C[err]-Clerr]al kenyl or phenyl; Rerr] and R err]

i ndependently of one another are CJerr]-Cerr]al kyl or phenyl; Rerr] is
Cerr]-Cerr]al kyl, phenyl or phenyl substituted by CJerr]-Cerr]al kyl; Ar3
i s phenyl19. Aqbeasglaccéndingl to claimdidyfor produsing digentedrandeianpigmentecipidiotsiandar e

105t 6 ) e A b g Al
- N( R er r Jpriting inks, drmtmg platas, afladdivesy dentacm@[dmnosmpes raegyidps, optical

-t cal s SAnbfed, ol PG 5Y-b gl o b Bk Eareing icheng s .

is S%S-lt irhaterals hyompositg G{Jmpbs}m@[sefmbhbionl'éphwrgprodgctlonls for produclgg masks f%r o
?8(0_'[ eE % Hﬂnethnf % ef{) rql‘élpresu%@ép% érer r%ﬁ'ﬁrqusr% Flé(;ql I(éafliqq%]rs&ﬁ Hg gltelcttngéle y
dq C%& ]- qa?ﬂrdlédtﬂohldd&nhonﬁh@nmf]broducln magnetic recording matenals for pﬁoduclng
err er r enyl or
benzoy! : thleerdimondigna) Goleis B DeRAEE! SrBUNBRLIAPHQY bk burngh oeshas Beaec

radical s rééordrﬁg[rﬁétéﬂial é¥pletially forhb[ogfarphc reék6rdings. R[ err], Rerr], Rerr],
Rlerr] or Yis substitut ed by 1 to 5-SH groups, or provided that Y contains

at | east one -SS- group; or an acid addltl on salt of a conpound of the

formul a log, Alooatfchlsustratd-witich i8 dbﬁf@?lcb?l ét'l@éht 6ﬁ6 Qﬁﬁé&ﬂmftrpa ebRpBRitorPaccérding

conprising I1n addition to conponents d (b) | east ohe colnitiator
(c), espéélaa}’p?eéf@'m"aﬁ(&ﬁﬁhone or keto courrarl ne corrpound 10. A
conposition according to any one of clainms 7-9, conprising in addition to
conponents (a) and (b), and optionally (c), at |east one further

phot oi ni t3laAdrogess fermibe photegraphicpratdustiopof relief images, which comprises subjecting

a coated substrate according to claim 20 to imagewise exposure and then removing the
unexposed areas with a solvent or exposing a coated substrate according to claim 20 by
means of a mova,blehlaser beam (without a mask) and then removing the unexposed areas
with a solvent. '



11. A conposition according to claim0, conprising as photoinitiator (d) a
titanocene, a ferrocene, a benzophenone, a_benzoin alkyl ether, a ben2|
ketal, a 4-aroyl-1, 3-di oxol ane, a dlalkoxyacetophenone
further a-ami noacet ophenone, an a-hydroxycycl oal kyl phe
xaht hone, a thi oxanthone, an ant hraqui-84re or a nono- or
oxi de, or m xtures thereof. -82 - 12. A conposition accordlng to cIa|n17
or 8, conprising in addition to.conponents (a) and.(b) at |east one

dye- bor ; a borate salt and optionally an oni um conpound.
13. Ac Sinigty ltllllEj'rﬁgﬁiﬁl ng to any one of clains 7-12, containing fromO0.05
to 15% by wei ght, in particular fromO0.2 to 5% by wei ght, of conponent (b),
or, if %&ﬁwﬁgg%} I-{eﬁbrrhﬁa@ieﬁs PMingRf components (b) and (d) taken

ase

together € Co dS| Ion. 14. Aprlntlnglnk conprising a
conposi tion accordi ng fog cI aim7 or 8 and a pi gignk dye. 15. A
printing ink accordi ngutw1 cl% m 14, addtitionall ¢ ing a senS| tizer,
preferably a t Nrokah E‘I"Fé'nz‘d‘f a deflivative t héFe ‘C e use '
corrpound of the fornul a 1R1, 111 or 1Vdef|nd|:; d‘k4 an 1l asa

photoinitiator for the phot opol yneri zation of ethyl en| cally unsaturated
conpounds. 17. A p ocess t he phot opol yneri zati on of nonvol atile
nmononeric, oli go. c or I%;o{’ymarl c conpounds C@nﬁzal ni ng, e@ Ieast one

et hyl eni cal | yAn:rnGaQn—aRge'cC-dcu-We t@yd whi ch_d _ng_ es 'a bgl east one

conpound of the fogpula iy 11, 11 |V acdbi “chy éﬁ —

conpounds and i rrnidlﬁtl ‘rﬁ;:e resul ting conpositRpn wi Bh Ilght havi ng a
wavel ength r angi ng from200°nmto 600 nm 18. The use of a. corrp03|t| on

nonpi grofhesingiof gt 5.4 phemdbibHepy! S anzex e &aﬁp-avﬂmsgmmauted

aqueous dtisuBStitGleanAr, l&@%ﬁpl@oﬁéd mg%an@rmaémﬁ@t aglkls Arf16 infdri el pREAY!
adhesives, dental fillij conposi tions, wavegui des, optical swtc

col our JRBYLPe ﬁgj’"’?(j%‘?% Eagen; etey; &1 @Ry for exampié Cr-Coalkyl;
Rs inter alia hydrogen or C4-C2alkyl; R4 is inter alia C4-Cq2alkyl; or R; and R4 together are

Cs-Cralkylene; Rsis for example Cy-Cgalkylene; and Z is a divalent radical; provided that at
least one of the radicals Ar, Ary, Ar,, Ars, Ry, Rz, Rs, R4, Rs or Y is substituted by 1 to 5 SH
groups, or provided that Y contains at least one -SS- group, are photoinitaitors for the
polymerisation of ethylenically unsaturated compounds. '
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coatings, screen printing stencils, resist materials, conposite
gonpositions,' for photographic reproductions, for producing nmasks for
streen printing, for photoresists for printed electronic circuits, for
encapsul ating el ectrical and el ectronic conponents, for producing nagnetic
recording materials, for producing three-di negst ] means of .
stereol i thography or bul k-curing, and asl 4 mag | Eﬁial,
especially for hol ographic recordings. 83 o di
claim 17 for producing pignmented and nonpi gne

: . ! . MA ;
product " Quee] A AL oRlcAIRBNE thélBfaitss O SPer S . igs,
printing , , ves, depti - itions,
wavegui des, optical sw tches, col our proofing|systens, glass fijpre cable
coatings, screen printing stencils, resist materrals, conposite
conposi t iThe predent inpéactionds ajracted te pew d=arhinoasstopenope edmpongdsgskpositions
screen printing, for photoresists for printed electropic.circuits, for
encapsul £eN3iNing tese Fempounds andthe r“éﬁiogtr@cﬁ?ﬂ!ﬂﬁ’é'ﬁ& as pPRPOMIUARIE ng nagneti c
recording materials, for producing three-di nensional. objects by nmeans of
stereolithography or bulk-curing, and as inmage recording material,
especi al |wAmmoah@p9@¢rmﬁi®mn@@ag@afﬁjmows photeiptiarsigpsadicale which is

coated o . eaWM | tel O r (i one of
Craim 7 PrBloog GRS BHEIRST stk CofpeBiB o roPBBfiE dicibbontn BY ¢

i mages, wWE82B62)HEREAT ek, 07,402 Ia U5 541,038 bsamimbacetopiwerdinegompouhds m 20
to i magew se exposure and then renpvi ng the unexposed areas vm't?h ol vent
or exposiaﬁ%dﬁs"é@ﬁ? &ybe yseful inicombinalienwith Q'QkWéFﬁg‘PE@eWer@muB sgar abl e

| aser begppdustiémetiprirting®idies.and then renoving the unexposed areas with a
sol vent .

in photopolymerizétion technology there still exists a need for reactive, easy to prepare and

_ easy to handle photoinitiator compounds.

it now has been found, that compounds of the fomula |, II, ilf and IV
(l? l?‘ /R3 ? IIR‘ /R3
Y=X-Ar=C—C-N_ . () ArrTC—C—N, (i
R, R, R, R, Ja -
R R
A @C'JZR c':ng I 52 ‘729
r—C-C—R—C—-C— r
5 s ril (1) Ar—C—C-—Z—C—C—Ar (V)
4 A / .
R, R, R, R, R, R,
wherein

a isaninteger 1,2 or 4;

Ar is a phenyl, biphenyl or benzoylphenyr_grou'p, which phenyl, biphenyl or benzoylphenyt
group is unsubstituted or substitut'ed-by 1 to 5 of the radicals halogen, C4-Ci.alkyl, Ca-
Cizalkenyl, Cs-Cecycloalkyl, phenyl-Cq-Cjalkyl, -COOH, -COO(C,-CgéIkyl), -ORy, -SH, -
SRa, -SORg, -SO2Rg, -CN, -SO,NH,, -SO.NH(C;-Caalkyl), -SO,-N(C1-Csalkyl)s, -NRgR1g, -

| | o R R
1 73

NHCORs, or by a group of the formula V, —R,,—@—c—-ﬁ:—u, V),
R
R, '

or Ar is a group of the formula VI or VIi



g

REPLACEMENT SHEET
-84 - '
. o - 3 MAR 1998
New g-Aminoace;oghenone.rghpgoinitiators
Abstract: -
Compounds of the formulae |, Ii, lil and IV
A e R
Y-X-Ar;-C-Cl)—N\ o Ar; C—(l:-N‘ (1)
R, R R, Rila
g% %8
r e T Ar—C—C—Z—C~C—Ar (V)
R, . R, R, R R, R,

wherein Ar for example is a phenyl,' bipheny! or benzoylphenyl group, which is unsubstituted
or substituted; Ary, for example, has the same meanings as Ar; Ar,is inter alia phenyl; X
may be a direct bond; Y hydrogen, etc.; R, and R, for example C-Csalkyl;

Rs inter alia hydrogen or C,-Ci.alkyl; Ry is inter alia C-Cyaalkyl; or R and R, together are
Cs-Cralkylene; Rsis for example Cs-Cealkylene; and Z is a divalent radical; provided that at
least one of the radicals Ai', Ar;, Ar, Afs, Ri, Ra, Rs, Ry, Rs or Y is substituted by 1 to 5 SH
groups, or provided that Y contains at least one -SS- group, are photoinitaitors for the
polymerisation of ethylénically’ unsaturated compounds.



