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45 preferably 200-300, grans per litre. Preferably, the thiolate, usually
in the formof a salt, is soluble in the water al one. Advantageously, the
precious netal, especially gold, Epigdmtgyzgtarts to deconpose to precious
nmetal above [err]; such thiolates tend to give bright rather than dull
films after firing. Suitable thiolates are known conpounds. The thiolate
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substit ut edzwmipt% E’f’ H apyéB'WB (usual |y by one X) and/or by phenyl
(usuall byzr;l1 o ég,eone phenyl) and/or by al kyl of 1-6 carbon atons
(usual y byzggrc Bndi iggko ne such al kyl group). X preferably represents
COOH. 5- er&aao pare[hg,ﬁyt[ z’%[e enbodi ment, -R-X represents [err], [er r] [err]
[err] repreae[gpogptgdy\.{@,[,eent benzene and [err] represents im dazol 4-yl . 30
| n anot her pafsichmbtbafroib@dbisRNér, -R- X represents [err] in which X
represant s a-aminbBOy@69imdtap@dp@iidife. of fornulaferr] or[err] and
[err]represemt supdirvatdnewhichlRRe © it goldnatdn inld fréteredpikd 6fQoldbmpsubdstls ikad to- theR- X
r epr esentsamp earbdn atorn, anfie sdpanited &P besartios admifich the garbanatadT, whicl bgard sdbettuted a
[ err] OH,anld group| sertidt thaseccomeounils eprepsergraipdi val ent benzene. In a yet
further particul ar enbodi mrent of the gold conpounds of formula Au-S-R-H or
Au- S- REX, H S-R- | /

Au-S-C-C-N or Au-S-C-C-C-N

I(i[\ H(Ij)\

Specific examples of this class are gold compounds of formuia Au-S-R-H or Au-S-R-X which are such
that H-S-R-H or H-S-R-X represents:
N-{2-mercaptopropionyl)giycine,
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35 Hor HS- R X represents: 4,5-di am no-6-nercapto-2-phenyl pyri m di ne,

2- am no- 6- mer capt.o- 8- met hyl purine, 2-nercapto-4-am no-pyridopyrim dine,

2- mer capt opyri di ne, 40 2- mer cappqpeaZrsaiol e, 2- nercapt obenzi m dazol e,
5-mercapto-1 -methyltetrazol e, 4-mercaptopyridine, :

2- mer capt o- 5-ni trobenzi m dazol e, or 45

4- ani no- 6- hy dr(@rprcaotoreericaplobypye.i mi di ne. The sul phur atom which links to the
gol d at om i nNel2-peestrioacetdlobriags of gol d conpounds is |inked to the same -
carbon at om 2werqagloasaiyti histidde By one carbon atom from the carbon atom which
bears a subs?Trﬁ%ﬂa@GP’&?ﬁ"M@'gﬁ"S‘ , S0 that these conpounds contain the group
50 Au- SSC- C- Rnother preferred clags ofgeldcompqunds iRoifemMé3aci fj ¢ exanpl es of this cl ass
are gold conpounds of formula Au-S-R-H or Au-S-R-X which are such that
HSRHo HS RXr represents: N (2- cgpt opropi onyl ) gl ycine, 4 EP O
514 073 B1 N-(3-nercaptopropionyl)gly , N-(2-mercaptoacetyl)glycine,

2-mer capf oacetyl -L-histidine or 2-nmercag OpIO | -L-histidine. 5
Anot her preferred class of gold conpoun [ ormJIa HY 10 [err] 15 in
which n represents O or an int g(gfl C@z- 1 gr(mY represents a

hydr ogen at om or an al kanoyl group of? 2-$ car bc?n atons which may optionally
bear a single am no(carboxy) net hyl groupo The am no(carboxy)- nethyl group,
when present, is usually on the term nal carbon atom of the al kanoyl group.
Usually n 20 represents O or an integer of 1-4. Specific exanples of this
cl ass are igohidh o ceppsemsl© opfin integenef a lgast- 1SnR-YHeryesepts a Bydrogen wlaincn am alkangyl giqup

t hat H- S- Refld-6ogarbien 8oRs Xhicle precrtinnaly begr & sipgle praineltateoxy)eppthy! Srokp-die a@inolpagboxy)-

L- cyst ej nemet;asylg‘gy Bi Vhep mqselptefsrtgaallggpdhq fsrrainal ccarbpng atom of the alkanoyl group. Usually n

N- ( 2- rre?"caﬁSP’Gi?f‘ a%ﬁyr"} PRt il e oI d % of fornula Lﬁ

whi ch may al SB§ 'atemngeg xbre s, (5% 8ﬁ°'F' (7° ‘PP@"“ZVW famay's ehsf‘d? ARHRPRY W+ are such

that H-S-R-H or prasents:
acetylcysteine,
glutathione or
25 L-cysteine.
A specific preferred gold thiolate is N-(2-mercaptopropionyi)glycine gold (1), of formula:

- o) 0
30 | Il
Au-S-(IiH-C—NH-CHz COH,
CH,

35
which may alternatively be written in the Zwitterion form:

o) O
0 I |
Au-S-CH-C-NH,-CH, CO~
-+
CH,

45
though the thiolate is believed to be polynuclear in accordance with the discussion above.

With regard to this gold thiolate, we refer to UK patent specification 2047672A. The reference is not
concerned with film formation, but with preparing a '®™Au-containing liquid by adsorbing **™Hg onto a
certain adsorption agent and then eluting the daughter radioisotope '®*™Au. Table | on page 5 lists

s0 combinations of adsorption agents and eluants, and among these eluants is an agueous solution of
mercaptopropionyl glycine. There is no specific disclosure of the use of this eluent, and no specific data on
the present gold thiolate. Example 11 describes a series of experiments in which certain liquids containing
98Au are passed through certain adsorption agents. The Example explains that the isotope '#™Au was
employed instead of the daughter radioisotope '%™Au because inter alia of the short half-life of %™Au. The
55 Example states that the liquids were prepared by dissolving 1-3ug of gold containing '®8Au in 1ml of an
aqueous solution having a pH of about 5-6 and containing 0.001-0.1 molar of one of a Table of what it calls
gold ion complexing agents. One of the agents is mercaptopropionyl glycine, and the Table records that
employing it with the adsorption agent SiO./Ag left 88% of the '“8Au not adsorbed. We believe that
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candidate material can readily be tested. For instance, it has been found that when thé resin is a cellulosic
resin the content of the co-solvent in the composition is preferably 25-30%, while when the resin is an

85 acrylic or methacrylic resin the content of the co-solvent in the composition is preferably 15-30%.
The composition can contain minor metal compound additives, such as compounds of palladium (for
example palladium sulphate), rhodium, bismuth or chromium, generally used in combination, to improve the
colour, adhesion or brightness of the fired film, particularly on pottery. Minor metal compound additives for
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Pol yvi nyl %{(,{ ol |nﬂdgnen nl3A)I | d tl’rl‘l o|ate afing"aj gGA)l 2- "pl? opg?ldetj"?‘ooln

15-30% Et hyl *hacﬁraéeﬁt composition i SpretB¥BiIYAL&T to decorate the substrate, -imsedes to produce
| sopr opanoldecorative table ware.Srhd @8mdsitién caiBé adod addévier, 162 Blactroflc dpplicatidis 46r instanceltd fay
present corpassidcraalyayivtize bAthviays aibhssialng maamen of the polyneric resin

bei ng UMs cur atheaqversion fseijusiotedchyr thel foltldwingriixhrhplesbip whizh stevhafiunt énenpfes luylessrotrerwise
resi n bei ngtateti éx oifismile Ringeac)TReavhprein sieavtremmesats the tafadyiacetamategrouppibp pelybeliutose ether
subst r at es resindisf 1Naisasol” gegith sipRliagals ARyatsnlimitedt Heited dfingdem.athel polyingthgosylic resin is
advant ageou¥erge! Eb1n\ﬁé@f’ﬂ'?4)‘wa4\"'9écﬁ9 Iqinpe Bredierd dUnited Wpgdqmethse eelyvinybrvenlisprs ia supptipde
substrate &H ‘W‘i‘F*&: [FherPipgisy ¢/ "6?5’0'8?%’0'"53“&‘%# é?"&’BF'V"Eé'F%‘WE filmg foEmpations ”E‘ﬁ # Offenyisq
or chind® dHcgpgas al ﬁ?‘n‘é‘“&so\"f?!%% Yife SR th PPgiipns were B"“F"@EPP‘?Q 7pdichjga and
substrat e. “’RP 8"@ Pia/epdnum P i 98R "R AMFYE B R AIHIRPoReR imaxgum
pattern (f(S PPt nce, a decorative pattern) to a transfer substrate and
dried therggpupg forma transfer; the transfer can then be used in the
usual way to-transfer the pattern to the substrate, such as a ceramc

substrate, ony. w&&piobrobl&yf)élkﬁg gol-gbawag Q)FQB%& (N 9&0%9&9@%0@19‘3%&%%0&&5& flask as
I nst ance byobksishi ng, using a steel wheel or neoprene wheel by

printing, fora eammpbfesou.mk tdti@éhidpdalialel (85g) i QIR WatSE2007N\Was 3Bwly @ﬂdéﬁtto DEolution of

I nj ection pihiyind-nydxyenyt suphiaé oab) iy dbflied seLC@IUNMI Bk iabdtion B3R ieicadtdppdpionylglycine
conponend s (5.21g) thidwedbpbgorduk Stfirirglyicide g6id meidhpadpraplapyidhink ia® B whiteso iyisa Shasetichn

t he parti cgbarsszanpositi on enpl oyed depends on the particular application
procedure, bearing in mnd for instance the desired rheol ogy. The applied
conposition is usually dfi g:,g, sib:Of | 1 fieb@nc 1e@oIlent 3t9errpe a- ture, before
firing. It can, however, Jrl ed| agupart %\khg ea,m;,rygo, uence for
firing. %he present conppsttions—are—tsta fred—at—frer+1] for instance
[err] on a glass substrat MetipgPgint = 239° %("‘Sti‘sde‘f@P%ﬂW@ substrate, and[err] on
a plastic substrate. The present conposition produces good filns. Precious
metal filnms fall into three classes, burnished, self-burnished and bright.
Conposi t j oIROMPARATIVE EXAMPLESI 18 shed fil nms, which - as the nane inplies -
need to be burnished to produce the desired film contain precious netal
powder, or 3% aSgepeurwayde Exampledl, theteeve® prepae 0 514 073 Bl preci ous net al
conpound. Theo[ Lr&ein®:| ns usual | contain a greater weight of precious
netal than ddPdfy8 °?9f°e§9?’le h°‘l"?%/ JEaBut are dull in appearance, exhibiting
no signisi carﬂ°'dr2e | %J oPY|9rg: i After LE*’ ng, they are burnished by nechani cal
abrasi on, 8" AN 8%°d°"tg JAREEHP %t er, to give a matt appearance. More

recently, S@farRivEERRGELL 4 I ms have been introduced. These contain
I nsol ubl e h gives the fired filmthe

Gold mercaptosuccinic acid was produced in an analogous way to Example 1 except that isopropanol
was used instead of water and that the gold complex was soluble in the isopropanol and hence was isolated

by evaporation of the solvent under reduced pressure (0.1 Torr) and then trituration of the resulting oil with
disthy! ether to produce a white precipitate (yield, based on gold, in excess of 80%).

T
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COMPARATIVE EXAMPLE §
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in an analogous way to Example 1, there was prepared:
gold 4-hydroxythiophenol



5 appearance and durability of a burnished filmw thout the necessity of
bur ni shi ng. Conpositions for formng bright filnms contain sol uble precious
nmetal conpound. The fired fil ns amep osraomael ective, often having
"mrror-like" properties. The present conposition can be of any of these
types. Preferably, it produces a bright filmon firing. The conposition can

contain in addition, however, lgﬁ,ea@g@%c, rt1i;qL,0r;.)Qy_\§i/§rI or insoluble precious
metal conpound to produce a birni shed fi lfreog#y diissdynig and then burni shing. -
Al ternatively, the 10 present Tt in in addition an

insol uble matti ent 1o prodyce a self-burnished filmon firing. The
present® ¢8R 'r{;‘%?)(ﬂ %ﬁ%wﬁf‘gﬁfﬁ‘g@%med to decorate the substrate, for

i nst ance %%Wg‘e@ce decorative table ware. The conposition can be used,
however , ctronic applications, for instance to |lay down electrically
conductive RaiNAYRuORay 5 EXhRlel NBedBaebbded: 15 The invention is

i 11 ustgat ed by shfydrolyl0nrbdobyrRiigMeeS, 1N which the rhodi um conpl ex unless
otherwi se stated is of forrmula Rh(acac)CO wherein acac represents the
acetyl acetonate group, the pofyreifufosereter.7gs is "Natrasol" resin
suppl i ed by Aqual on Linited, gry‘ﬁ%"?':!ﬂskf igfl lﬁ"é}i{?ﬁo ynet hacrylic resin is
"Versicol K11 " supplied by Alded Collol =15 rd, United Kingdom the
pol yvi myl pyrrolidone is supplied by Aldrich Chemicals, United Kingdom and
t he conpogiatyistsinkasedendoofdoin ekgesefBB¥*nat i on unl ess ot herw se 20 indicated are
all solutions. Unless otherw se stated, these conpositions were brushed
ont o gl azEMPARMNERAMALES heated to a maximum of 780 C during a one hour
firing cycl ith a ten mnute soak at Xj mum t enper ature. EXAMPLE 1 25
N- (2- Bt Gapt B PR RYTRIHTLAR EBBRERY TH0REe BPERAIEA i n & two- necked 1000m
round- bottoned fl ask as—follows. A solution gf sodium fei.rﬁchl or oaur at e
(35g) in distilled watler (200m) was slowy gdeetd to a sol yti on of ethyl

2- hydroxyet hyl sul phi dep{iZdnrEs ethd? (GinSt 11 T ed fweg er (200 )} Solid addition.
of mer gapt opropi onyl glly gis@yisddbmingdoi@iictlidia AWeL18Y piisgaBPYs stirring

yi el ded gol d nercapt opr pirpRiegblyCi Ne as a whi §# sorl d (yi qEI d, based on
gold, 85% . Analysis: | watkheory: C, 16.8|a3 N 3.9 3%
Found: C, 16.15 N. Bisahdpeddel ting Point = 236 C (with deﬁonposi tion).
COVPARATI VE EXAMPLES 1- Bho@i®@mlcamaiax anal ogous yo.a50 Exanpl e{l, there were
prepared: gold L-cyst g A@pmigoltibxige mer capt oet han®eul phoni ¢ gci d; and gol d
2-mer captopyridine; each 1n a yreld, based on gold, Tnh excess of 80%

COVPARATI o EeBMRbIBs, ariCire by wdight shd TR rEAPLABHE Slebh&od 3 rdir WGSvelpheduced in an
anal ogous Wae EdthpbifiINaS brkstdd ©RB chikd1aHd Hba6WPH ARG MumM/R F8d+58r 10 ih@&kRAg a
wat er  andoreMadr fitingeeyBIe] Adu QRIS finkfosiHed. b Bimi was hbtRdhePaR HaHaa ABbingRFMoRAMC e
was i sl at ed chybeséaphitatid gl dmpsune isTol tieprbserngdrIthisiggluced pressure (0.1
Torr) and then trituration of the resulting oil with diethyl ether to
produce aCOMPARATINEEXAMPLETe (yield, based on gold, in excess of 80%.
COMPARATI VE EXAMPLE 5 55 In an anal ogous way to Exanple 1, there was
prepar gd: gdhaffolpwing deropopitien wasimenerbd end useddPapargipdoud Fay BLoMmpgrativg Exampfedt:  C:
Theory 22. 3%

Parts
Polymethacrylic resin 11
e Gold mercaptosuccinic acid 18 (11 parts gold)
1,3-Propanediol 15
Water 40
Isopropanol 15
Rhodium complex 0.05
50 Chromium trioxide 0.05

A dull, adherent, film resulted. The dull nature of the film was due to premature decomposition of the
thiolate during firing to give an insoluble gold product.

55 COMPARATIVE EXAMPLES 8-10

Compositions were prepared and used in an analogous way to Comparative Example 7 by substituting
for its gold thiolate the following gold thiolate, in an amount corresponding to 10 parts of gold:

10



Found 21.8% 5 in a yield, based on gold, in excess of 80% EXAMPLE 2 In an
anal ogous way to Exanple 1, there was prepared: 10 gol d

4, 6- di hydr oxy- 2- mer capt opyri m di negp(@aloysiss for C.  Theory 13. 9% Found
13.29% 15 in a yield, based on gold, in excess of 80% COVPARATI VE EXAMPLE
6 20 The follow ng conposition was obtained by mxing the ingredients:
Parts Pol yceBblgkystained€emnarativedixpmple 8) 10 25

Bi s( et hyl ene@P'érﬁeﬁe‘)t%P@'thcidd‘Pﬂ"maia&t@ Exampe 9)10. 1 parts gold) 1

, 3-Pr opanedl §pld 2-mercaptopyridine (Compayaj pple 10) 38
| sopr op anol In each case, a dull film resulted T ﬁ. e to premature decompaosition ofdheb 5
30 5 thiolate during firing to geﬁraB msﬂpﬁlﬁ ?ql ?{P o film was not adherent; gﬁntle ?;Ublbﬂg {'mﬁ’g%d

Exanpl es, 'barts are by weight and the resin contents are based on their dry

wei ght s. SAHR MRLYgs brushed onto china and heated to a naxinum of
[err] for a one hour firing cycle. Adull and pitted film
resul teg.  Thend oWy BsmddQliondiE Brepdtbd ane%mdl.@arrmggawwsﬁma rat.we Edample@ be
seen that the gold Conpound is not the present goI d t'hiol a COMPARATI VE
EXAMPLE 7 The fol |l ow ng conpostttromwas—prepared—and—used |n an anal ogous
way to Conparative Exanple|6: Parts Polynetn&8Bylic resin 11 Gold

mer capt osuccinic acid 18 | (Polycaimbécsetigotesip [118- Pr opanedi ol 15

Water s 4 0Gdigsthiphanyitanivcdcid 17 (10 parts gold) 15 Rhodi um conpl ex

0.05 Chromiumtrioxide 1,3-Progengrdicl 50 A d
The dull nature of the fil mEdloaglete to pren
thiolate during firing to ¢i¥&®an insol ubl e
EXAMPLES 8- 10 Conpositions
Conpar af’i ve Exanple 7 by sy

1§, adhereny, filmresulted.
e deconpgsition of the
§Q)I d product. 55 COVPARATI VE
®sed in anfanal ogous way to
% gol d thiolate the fol |l ow ng
gold thiolate, in an anmount ' gold: 10 EP O
514 073 Bl Gold cysteine (é =S o = br capt obenzoi c acid
(Conparative Exanple 9) Gold 2- nercapt opyrl di ne (Corrparatlve Exanpl e 10) Ln
each cage,A dulldand| pitfed|fitn resyltedt B, dullnetuceudt|thenBimuwas dyp to Remplulerdegempogitien of ghe
premat ur e tdeledpigifitinotr ayP ap fnsolgble gt epdick TERIFIMGS NPUATRRIPNE @O viebbiag removed
i nsol ubl e '§ol d product. The filmwas not adherent; gentle rubbing renmoved

it. COVPARATI VE EXAVPLE 11
EXAMPLE 3

s The following composition was prepared and used in an analogous way to Comparative Example 6:

Parts
25 Polymethacrylic resin 10
N-(2-mercaptopropionyl)glycine gold(l) 18.5 (10 parts gold)
1,3-Propanedio} 15
Water 40
Isopropanol 15
% Triethylamine 1
Rhodium complex 0.05
Chromium trioxide 0.05

A bright, adherent, film resulted.
45 it can be seen that the composition contains 10% gold as the thiolate.
The composition was also was also applied by steel wheel and by nsoprene wheel. In both cases, it
gave the same result as the brushing.

EXAMPLES 4-6
50
Example 3 was followed except that for its 1,3-propanediol there were substituted 15 parts of
tetrahydrofuran acetate (Example 4), glycerol diacetate (Example 5) or ethyl lactate (Example 6). In each
case, the resulting gold film was adherent and essentially bright.
The composition was applied also by steel wheel, and also neoprens wheel. In each case, a bright,
55 continuous film was obtained on firing.

1"



10 The foll ow ng conmposition was prepared and used in an anal ogous way
to Conparative Exanple 6: Parts Polycellul ose ether resin 17 15

Gol d thiobarbituric acid 17 (gPomantozzgel d) 1 , 3- Propanedi ol 15
Et hyl lactate 15 Vater 20 | sopropanol

15 20 Tri et hyl am ne 1 Rhodi um conpl ex
0. 05 ChrE¥AMAHES TP oxi de 0.05 A dull and pitted filmresulted. The dul

nature of the filmwas due to premature deconposition of the thiolate
during firThedelpwngsamposiions Hes |p{95¢f%d Yo 1verddt auRielegous ey PiCeRpeiye REmPefher ent ;
gentle rubblng removed it. EXAMPLE 3 30 The foll owm ng conposition was
prepafe X ed in an anal ogous way to Conparative Exanple 6: Parts

Pol ynmet hacrylic resin 10 N-(2-mer capt opropi onyl) gl yci ne
gold(l) 18.5 (10 pgts—gold—1 3-Propanedi-p- 15 Water
40 | sopropanol 15 40 | Parts
Trietpylamne | poycellulose ether resin 1 RNodi hipconpl ex _
0. 05 Chrom um t ri oXi|dg-@2-mercaptopropionyl)glycine gof@aOPp 1A5f@folpgmgo|@dher ent, film
resul ted. 45 It dafnz-bepsedétr that the conppsstion contaijns 10% gol d as
the thiolate. The cqnpoegisttalen was al so was al g6 applied by} steel wheel and
by neoprene wheel. Ilnwhtet h cases, it gave thg48ane result jas the brushing.
EXAMPISES 4- 6 50 Exarplrethglamas fol | owed except that for its| 1, 3-propanedi o

t here were substi t utjeBhot®mpamplex of tetrahydr pf BP&Nn acet at g (Exanple 4),

gl ycerol diacetate (|ExuemietByidor et hyl | act bt 89% Exanple 6). In each case,
the resulting gold filmwas adherent and essentially bright. The
conposition was applied also by steel wheel, and al so neoprene wheel. In
each YasxamaLbgi ght, 55 continuous filmwas obtained on firing. 11 EP O
514 073 B1 EXAMPLES 7-9 The foll ow ng conpositions were prepared and used

i n an anal ogous way to Conparative Exanple 6: 5 EXAMPLE 7 Parts 10

Pol ycel | ul ose etfiér resin 10 N (2Z- rer caftgpgopi onyT) dl yci ne
gol d(J,) 18.5 (1lo—parts—gotei—i——2—Propanedi-ol 15 Ethyl
| act at e Polyvmyl pyrrolldone]!'@lrv(mo@?ular weught 30, 000) 12 40 15
Tri et hyI am ne N-(2-mercaptopropionyl)glycine @Id(l) 16.5 (9 parts gold)
1,2-Propanediol 16
Ethyl lactate 25
30 Water 30
Tristhylamine 1
Rhodium complex 0.05
Chromium trioxide 0.05
Ammonium bismuth citrate 0.05
35
EXAMPLE 9
40 Parts
Polysthylene glycol resin (molecular weight 20,000) | 10
N-(2-mercaptopropionyl)glycine gold(l) 18.5 (10 parts gold)
1,2-Propanediol 15
45 Glycerol 5
Ethyl lactate 10
Water 40
Rhodium complex 0.05
Chromium trioxide 0.05

50

In each case, a bright, adherent film resulted.

COMPARATIVE EXAMPLE 12

5 The following composition was obtained and used in an analogous way to that of Comparative Example

6:

12



Rhodi um conpl ex 0.05 Chrom um tri oxi de

0.05 20 EXAMPLE 8 Parts 25 Pol yvi nyl pyrrolidone resin

(ol ecul ar wei ght 30, 000) 12 N ( 2emremseaprpt opi onyl ) gl yci ne gol d(1)

16.5 (9 parts gold) 1 ,2-Propanedi ol 15 Ethyl
| act at e 25 Wat er

30 30 Tri et hyl am ne Parts 1
Rhodi um conpl ex - . —0—075 €hrofri um tri oxi de

0. 05 Ammoni um bi smuth ci trath8 'W'"y' pyrrolidone 0,245 35 EXAMPLE 9 40
Parts Pol yet hyl ene gl ycol r‘?'(“ff‘ﬁﬂp@B?J‘lz'H’i‘daWéq ght 20, of¥9)| 10

N- ( 2- mertapt opr opi onyl ) gl y¢ %Le%{ot) 18.5 (1 arts gold) 1

, 2- Propanedi ol Ethyl Iactate 15 45 275 d ycerol

5 Ethyl . lactate Ammonia solution {specific gravity 0]89)O 5%1 . . .

40 Rhodi um conpl ex [Rhe(acetato): ] om um tri oxide
0.05 50 ;,n each case, a bright, adherent filmresulge ARATI VE EXAMPLE
12 55 The foI | ow ng cot ' in an anal ogous
\Sﬁ?’/rglol ggﬁt d?;ft non-ad eargn?%lm resulte frg) rmg ogBtg\ﬁ%I?Af O%fgazrgejﬁglg thg ;Sow luy I :gyl
Vat er e gold compound during applica ion rushmg) 39 ) tm heterogeneous composn-
91 Et hylss| tlorh%gnheatmg It was estimated that only abos.g én s %g Isot'ftllss Ig%den(rzl L e |nlt|a|
gravity 088) 45.5 [Rh2(acetate)[err] 1 10 A dull

non- adher eorpiaRATIVE EMAIAGES 13361 t he firing of the conposition. This was a
result of the TowsolrubiTity of the gold conpound during application
(brushi nﬂ) of canfpBsitensTReR dréfaibd dn@Siséd b @ Conparali@! BiaMPIe M@ AySsUBSITEAS for itk igal
on heat i? g corhouitie @Bdwingat ed t hat only about 5% of the gol d-nercaptide was
di ssol ved i n13 Geidi5merdapto- 1 methyisazo@OVPARATI VE EXAMPLES 13-19 20

Conposi t i ons14n@prid-2pmerqaptoGahitapmizinglerbleas | N Conpar ati ve Exanple 12 by

subst i t ut i ng1¥ Geldi4tagringthloghewenpound t he fol | owi ng: 13.

ol d- 5- ngr cagﬂ Goig-Aripdrpythiogkanglz ol e

7. Gold-mercaptoacetic acid
18. Gold-2-mercaptopropionic acid
19. Gold-mercapto-2,3-hydroxypropane.

The resultant films were all unsatisfactory. The compositions of Comparative Examples 13-15 were
unsatisfactory for the same reason as that of Comparative Example 12, resulting in dull and particulate
films, often with severe pitting. The compositions of Comparative Examples 16-19 prematurely decomposed
to gold powder during the production or use of the liquid gold compositions, resulting in heterogeneous
compositions. The gold compounds of Comparative Examples 16-19 and their general classes are
inherently unstable in the presence of organic base and therefore are not useful for producing bright gold
films from water based media.

30

35
EXAMPLE 10
A water-based liquid gold composition that has a resin solid to gold ratio of 1:10 was prepared by

mixing:
40 g

Parts

Polycellulose resin ("Natrasol 250GR" sold by Aqualon, UK) 2.1

‘5 N-(2-mercaptopropionyf)glycine gold(f) 182
Water 273

1,2-propanediol 91

Ethyl lactate 182

Triethylamine 45.5

50 [Rhz(acetate)s ] 1
783.6

It can be seen that the composition contains 1.2% of the resin by weight.
The resulting film was bright and continuous, after gently washing off with water the low amount of
55 inorganic deposit left on the film and then drying with tissue paper.

13



14. Col d- 2- mer capt o- 5-ni trobenzi m dazol e 15. ol d- 4-am not hi ophenol 16.

ol d- 4- hydr oxyt hi‘ophenol 25 17. ol d-nercaptoacetic acid 18.

CGol d- 2- ner capt opr opi oni ¢ aci d 19.ef0tl4 oEy BRPL 0- 2, 3- hydr oxypr opane. The

resultant films were all unsatisfactory. The conpositions of Conparative

Exanpl es 13-15 were 30 unsatisfactory for the sane reason as that of

Conpar at E¥AMBYESNp| e 12, resulting in dull and partlcul ate filns, often with

severe p|tt| ng The conpositions of Conparative Exanpl es 16-19 prematurely

deconposed 4 W@Pa'a% Arnted ﬁ%'";ﬁxaafal%ﬂ? Bh S‘G’F"tﬂ'g% 5 ts gpie C?’P’?j’ﬁﬂddg‘ﬂf’ol d

corrporsTslpt F‘E?Hécys‘ %%dlg o fee Rt r ogeneous conpositions. The gol d conpounds

of Conpa anpl es 16-19 and their general classes are inherently

unst abl elisﬂ\d’"y%@;;resence of organic base and therefore are not useful for

pr oduci ng ,F}g@w

wat er- ba;ggf,gI L’f?}iﬁ, %g&uéi skd;ggf%%guwtcgrhmwgs gq?dé%mﬁgo [ d'ﬁln;) (h? ré’tvt'siao of
0 wgs prepared m Xi ng: Parts Pol ycel | ul ose resin (" Nat rasol 250GR'

soI d by Aqual on, UK) 9 1 N ( Z=rercaptopropi .'.’y.,wl ycine gol d(1)

182 Wt er rt 273 1

, 2- propanedi ol Polyvinyl pyrrolidone 72 91 Ethyl lactate
182 Tri et hyl am ne Gold-glutathione 172 45.5 50
[ Rh2 (racetate)4d ] Water 290 1 783.6 It can be

seen that the conposition contjal.wodengdlél of the72egin by weight. The
resulting filmwas bright and|cBW leeigBus, affe®'géntly washing off with
wat er the | ow anount of 55 inor isiyiemigeposi t I@?t on the filmand then
dryi n% with tissue paper (FRxtacetei8th 073 BL EKAMPLE 11 A conposition
was preépared and used aS|nE>l 4 ting for its gold
conpound gol d- acetylcysteine. It gave the sane result. 5 EXAMPLE 12 A
wat er - baJeadreultgg filch weslbdght envpoostinigusn  cont ai ni ng
gol d- (y-L-glutanyl -L-cysteinyl-glycine), otherw se called gol d-gl utathione,
was prepSE&MPURA3n xi ng: 10 Parts Pol yvi nyl pyrrol i done 72 Col d-gl ut at hi one
172 15 Wat e 290

, 2-prop aned} water-based fiqujd E{Iqlﬁqmqog_w%@ammg gold andg:gllathlinéq Hryg%maﬁ%etalhc (grey) firedg
[ err] (acBtPYe'@)ep &ps prepared by mings

766

30 Parts
Polyvinyl pyrrolidone 50

N-(2-mercaptopropionyl)glycine gold(i) 100

Palladium sulphate 15

Water 150

% 1,2-prepanediol 50
Ethyl lactate 100

Triethylamine 25

Polysulphide solution 125

0 [RhCIl{ox){NH3)4] 1
503.5

ox = oxalato; polysuiphide solution = a 156% ammonium polysulphide solution in water (obtained from
BDH, United Kingdom). The resulting film was bright and continuous in appearance.
45

50

55

14



The resulting filmwas bright and conti nuous.

EXAMPLE 13 25 A water-based

| i quid gold conposition containing gold and palladiumto produce a netallic
(grey) fired appearance was prepar &b 0g14973 Bg: 30

Parts Pol yvi nyl

15 WAt er EXAMPLE 14
, 2- pr epanedi ol

_ pyrrolidone
N- ( 2- mer capt opr opi onyl ) gl yci ne gol d(1)

50

150 35

0 Ethyl |lacta

te

100 Pal | adi um sul phate

100 Tri et hyl Anyars-based liquid gold composition suitgble for fogy apsb§l%fmn% RYCiPE wasprepared by mixing:

12.5 40

1 503.5 ox

oxal at 0;® pol ysul phi de sol ut

wat er (obtained from BDH,
and continuous in appearang
wat er - based |iquid gold cor
cycles was prepared by m xi
Parts Pol yvinyl pyrrolidong
N- ( 2- mer capt opr opi onyl ) gl yq
240 10

Et hyl lactate

5 Tri et hyl am ne

12.5 15

1.9 [err]

1

q

[err]
ion = a 15% amoni um pol ly Paitypl
R o YIW%% —The resuft1
-2 erc% toptOpi 4%qucinF§oI9(P5141
PR L 1 ON Sul tab e rrast ,gng
N-prepanediol 30
¥ Ethyl lactate 30 125
isutgel d( 1) 100 Water 5
Triethylardine2- pr opanedi ol 25
Polysulphide soliit®d n- But anol 125
[RhClox)(NH3)e] 25 Pol ysul phi dd
Crz2(SOs)e [ err] 1.9
[Bi-citrate) 5 572.9 ox = oxal at%s

Ki ngdom as ammoni um bi sirBfaP

purchased from BDH, United

ide solution in

filmwas bright
B Bl EXAMPLE 14 A
I slow firing

30

$ol ution

1 [err]
Bi-citrate was
Litrate. The

pol ysul phi de solution was as in Exanple 13. Reflective and continuous filns
wer e obt?ai ed b BidralowisOnirdhgssf iffoinNBDH) IuBkddl KaSgdorr At anfrdniumObisrih Giiralelt e

cycl e;
per hour;

fotlloningLfinng @offler at ur e

reo= 780

®ingies g08k-Exanp

max pélysliphidsTpetah Wae a5 if ExkanjpleC)3. Reffpotivel ekl GdtiuousSkasy wieter obtaiyied [f@mr fhe
750 C; 10 m nutes soak. 25
conposi t i ofashirnginOweimdaicyoint roaxjpasrctenparaurevsr 85t @ 2oniodesceaka bri ght and
conti nugys f iSlaw fiieg: @80 tGrrer Bayrnenakimpin frinReiAR)

The sane

le 6. The h

sane conposi tThe s ePEIRetiiop wed DEYRPE aNMe PHC]IET wareipcPreduea-g|bright and paRtinAYAfilm using

t enper at ur & SEMfiiracycia gs Hpatve _ ,
and conti nUra%éo i %mugwoteﬁmwﬁgf f °C; 40 minute cycle; 2 minutes soak,

continuous film.
e -

%0 EXAMPLE 15

gTRie 8oThe AT %%"Pgﬂmbﬂtsbed@"ts’o%e‘aia a1 ViRt

produce a bright and

A water-based liquid gold composition suitable for application to glassware was prepared by mixing:

36

Parts

Water

40

CrOs

45

1,3-propandiol
2-propanol
[Rh(CO)(acac)k

Me; SiOMe
Sitver-N-(2-mercaptopropionyl)glycine

Polymethacrylic resin ("Versicol K11” from Allied Colloids, UK)
N-(2-mercaptopropionyl)glycine gold(l)

100
200
380
20
100
2

1

1
30
734

The composition was brushed onto glassware, and fired for one hour in total to a maximum temperature of
620 °C, 10 minutes soak. A bright and continuous film resulted.

50
EXAMPLE 16

A water-based liquid gold composition suitable for ink-jet printing and having a high water concentration

was prepared by mixing:
55
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A wat er-based liquid gold conposition suitable for application to gl assware
was prepared by mxing: 35 Parts Polynethacrylic resin ("Versicol Ki1"
fromAllied Colloids, UK 100 Ne# 8-sn®or®P1 opr opi onyl ) gl yci ne gol d(1)

200 Wwater 380

1, 3- propandi ol 20 40

2- propanol Parts 100

[ Rh(CO) (acac)][err] 2 [err]

1 [err] Polyvinyl pyrrolidone 17445

Si | ver - N ( 2- mer capt opr opi|o}f p‘ﬂ?i?@?rﬁ%my”g'yc'"e gold() 4 30 The
conposition was brushed dn o Ieassware and fired fabi’ one hour in total to
a maxi mum tenperature of [620 ¢ 10 m nutes soak. ? 4 ght and conti nuous
filmresulted. 50 EXAMPLE Qb er-based |iqui d conposition suitable
for ink-jet printing and [hgysABhid BiuGda wat er concént Ii@.tl on was prepared by
m Xi ngg 55 EP 0 514 O43rkhnBaeks Pol yvinyl pyrroligdgne

74 N (2-mer capt opr opi onyl )[gl M&ae gold(l) 59 5 14

Wat er 314. 4 But anone| §14.4

46 n- But anol 39 TrTernytrant ne

8 rP0| ySUITRﬂ:oqn%oét%ln Wyt E)Qa ;Lle 1 co tams 61% §gater Tﬂré)powelnyl pyrrolidone resin has a j;::% Zgh The

[e r] % = 10,00 daultons The as in Example 13 The composutlon was spr

conposi t i nﬁé@'ibtﬁbd%ée 5&%}1% @éntinubBEgdRPAIMY I NYI pyT f0| ' one
resin has a nDIecuIar melght 10, 000 daul t ons. T%e pol ysul phi de sol ution

is as i ngkx@pid & 13. The conposition was sprayed by an ink- jet sprayer
onto flaf fiTes and fired to produce a bright and continuous gold film
EXAMPIZE 17 R@ater-basadviticgoidbaspasitioh qlat il supeibielfoc srgaopiirttingwast dreplaretl 8y sixingabl e f or
screen-printing was prepared by m xing: Parts Polycellul ose resin

45 25 N-(Z-ner capt oprop Kl gl yci ne gol d(1)

181 Water —454——-2-pFepd4nedi ol

181 dyycerol Polycellulose resin 91 Ethy "l &dat e

45 30 N-(2- merci"Rﬁ’?”‘?’H&@‘(%éﬁ"P@r ] 181

1 [err] Water cll 8 999.8 35 The osition contains
"¥n was printed h a screen of mesh

and continuous. A
firing was gently
give a bright and

4.5%resin as solid. Thelc gﬁ%‘%ﬁ

si.ze [err] onto glazed ti}l “ fired filmwas b
| ow amunt of inorganic deR Etha t on the film
washed with water and the th tissue pape

—t —

wﬁ,ﬂ
*’Emm%'

5.

©
©
©
o]

35 The composition contains 4.5% resin as solid. The composition was printed through a screen of mesh size
305U onto glazed tile. The fired film was bright and continuous. A low amount of inorganic deposit left on
the film after firing was gently washed with water and then dried with tissue paper, to give a bright and
continuous film.

40 EXAMPLE 18

A water-based liquid gold composition which contains gold powder to produce a burnished effect, and -
which is suitable for screen-printing was prepared by mixing:

4 Parts
Polycellulose resin 62

Gold powder 400

N-(2-mercaptopropionyl)glycine gold{l) 250

50 Water 1000
. 1,2-propanediol 250

Ethyl lactate 62

Glycerol 125

Triethylamine 62

55 [Rh; (acetate)s ] 1
2212

16



continuous film 40 EXAMPLE 18 A water-based |iquid gold conposition which
contains gold powder to produce a burnished effect, and which is suitable
for screen-printing was prepared bEPO 5i4Gy3 BIS

Parts Pol ycel | ul ose resin 62 Gol d powder

400 N-(2-nercapt opropi onyl)glycine gold(l) 250 50

VWAt er The composition was applied in an analogoug g@yto that ojEWﬁeH}edpsultmg film was abraided to
250 Et hyl pregupganeofi-bright gold effect. 62 d ycerol

125 Tri et hyl am ne 62 55

[ Rh2 (aceté‘\@gﬂﬂg 1 EP 0 514 073 Bl The conposition

was appl’i ed ||nt gnsa%nal og;laou(ses 9 th of . qrg)l e 17 The res ltin ér . m
was abr ai d e %/bLF:"sT?? Ui ??1 Ane
way as descrl%)%c?efsg‘ Byt dugiﬁ q? !hgér% @ gncht?aﬁoq‘ly% ushi ng burnish gold
was prepar gehmpesh Pl y reducr ng the poI ycel I ul ose resin concentration to 25
parts. EXAVMPCE 2010 In an anal ogous way to Exanple 1, there was prepared
gol d- N ( 3- nermmnasgoopwwls)(aw&r Wrd nasqgrabh.eh gmdmg»ﬁ\drc%pgﬁlodyngryaneeme%&r of
80% Anal Yisds&d on g-EHEial’eycess of@O%.lG N, 3. Found: N, 3. 55%
Clains 20 1. A honogeneous conposition for form ng on f| r| ng a filmof

precious netal, which is oreAnglr S0 eh Tal AU jium gold and
silver, on a substrate, whi|c (Y ' jn o &q%ysgss&gl yneric resin and a
sol utlon in water and a c sc'%cr: h-et-ate-of precious netal, the
conposition containing 3- 22% by wer ght of t he preci ous netal as the
thiolate, and the co-solvent, resin and thiolate being such 25 t hat as
t he corrga(r)s?'f'"ﬁn on a substrate dries and i s progressively heat ed |n f| r| ng,
t he porates off to ?? rrg sco 0S| t“ gg

and thi ol ate LIEEREES ;§ 3’8 °,f jrrsrrgt i s @g brEEroUs, matel, X 'sa’r?fr, P L o
o oimgenco. i eaetin Jof sy it el Hhontt i e T bl ol
thiolate decg@@%%g poftut;epr&ro%g uﬁasrrﬁéaora arldq esorvaﬁ'ras.rv -.
2. A cogposi 08 tf\@Eontdagrmnrlﬂ bt dAgs fha'id ;LrBBr& ively ﬁ'efé{eglrhsﬂriﬂ‘& wat {1& at'e§
one or nore @k iPbabiaHéMbgdrddus %thbﬁhorﬂd? i rg8ilandithiol&S in tﬁhrbo%oﬁéﬂ@iﬁernaﬁeeoo Sokdng N
conmposi ti on GRiFBraies 86 telledal diidrdBenedul combRfioBihdithioRte if oSN, ,and)fhembymaité c
resin and t hidgedoapesedto thd redisue ere@iishilateadsin volaRis€ONMPOSi ti on cont ai ni ng 3-22%
by_wei ght of the precious netal as the thiolate, and the co-solvent, resin
and t hi al a2.e Abeimpgsitoncir folreibg as fitilge a diompPO pietipwnmetal, histu issdneadremats iof platniuch, | S
pr ogr essi vel yalladian eabld andfsjlver. pg a sulbptratpahinh cempgsitirratoawrigssfa sbigtid®bin water ardza/@®- a
sol ution of tbieent @& polyreatid resin aidabielat 19f theprasious Bktle He, compesition kentainingsh?A¥e hy
evapor at es ofPigbicp! theapjesiogs 8ielas hn thigfate; Ardl e Feroiverl. fepin eprbthiolste) keing such thah ap

t he thiol at e“l?é‘é’B‘ '§%§“ Pd“‘fsﬁéte ﬁP@cﬁ“SLFsp’?%?sé'Ve'Wﬁaieé g W@gr@%Wﬁer\RXPp&fai‘qslﬁé%
3. A coffposi t%8¥h ot gfit mang tplgle in g cosalypnt, dhendhggoofyent gvapereles, y‘

of water. 40 59!“"%1 ﬁ@ﬁﬁb@? I“o‘he %?E'Boﬁ"&r“}‘?@ thedniglptg (9RTOTPOITE Lhi"R BIREIAISHE ﬂd’“?s)S by
wei ght of wal®n vorulises

3. A composition according to claim 1 or 2 which contains 5-85% by weight of water.
40
4. A composition according to claim 3 which contains 40-55% by weight of water.

j

mmg

5. A composition according to any one of the preceding claims wherein the precious metal comprises
gold.
45
6. A composition according to claim 5 wherein the thiolate is a gold compound of formula Au-S-R-H or
Au-S-R-X or a salt of either, in which:
X represents a nitro group or a group of formula -COOH, -S0,0H, -OH, -CO.NHz, -NHz or -O-P(0)-
(OH)2, any of whose hydrogen atoms optionally being substituted; and
50 R represents a divalent organic group.

7. A composition according to claim 6 wherein the gold compound of formula Au-S-R-H or Au-S-R-X is
such that H-R-S-H or H-S-R-X represents:
N-(2-mercaptopropionyl)giycine;
55 N-(3-mercaptopropionyl)glycine;
N-(2-mercaptoacetyljglycine;
2-mercaptoacetyl-L-histidine;
3-mercaptopropionyl-L-histidine;

17



5. A conposition according to any one of the preceding cl a

preci ous netal conprises gold. 45 6. A conposition accordi mﬁ @'@lﬂ”jm

wherein the thiolate is a gold conpound of formula Au-S- R H-orc Au-

a salt of either, in which: X rE&prees@am78 B4 nitro group or a group of
formula -COOH, [err] -OH -COf[err], [err] or -OP(O)- (OH) 2, any of whose
hydr ogen at ons optlonall bei ng substltut ed; and . .. Rrepresents a

~di val erfte erepesitien vqwg@a 'edm a",&"ﬂ?ﬂ?ﬁ%‘g?yttf’ 813t o ExasnRn HgT'Pde%’f"a? W{“é”a\m@?'a?%‘% he.
gol d corpgeserAt BrigRepiPEcu- S R H or Au-S-R-X is such that HR-S-H or

HS RX regrgzents. N- ( 2- mer capt opr opi onyl ) gl yci ne; 55

N-(3- opi onyl ) gl yci ne; N-(2-mercaptoacetyl)glycine;

2- mef capt gage i ! i aejg&, 1o WP EEARUAR! ADERMYb b Bichlshily B foa web - C
L M P redb si 645 IluTJ%@r&ﬂ@%htﬁah&ﬁo‘é@ﬁar@pp ied in an anal ogous
way to {Rac of 5 e resulting filmwas abraided to produce an-.

of f - brleg]mpgpb@ effect EXAI\/PLE 19 5 In the same way as described for the
conpgsitron of Exanple 19, a brushing burnish gold was prepared by sinply
reduci ng hhe apdgseehdyub ER@ngle s itiibre RasCedpared igblom-B-meRBptpraciaygiiaAd/PLEidd 10
In an aasd@gQ@us, inaycessoof Bsanpl e 1, there was prepared

gol d- N- (3-nercapt opropionyl )glycine in a yield, based on gold, in excess of
80% Analysis:  TheorY:[ anarsis:LP TReory: N 3163 FPWNSlo C, 16.35 N, 3.55%
Claims 20 1. A honobgenequs conppeba,qdon f;Of63%OHN',31$°,0n firing a film of
preci ous netal, which is—ome—or—nore—ofptatTmum—pat| adi um gold and
silver, on a substrate, which conposition conprises polymeric resin and a
sol utlon in water and a co-solvent, of thiolate of the precious netal, the
conposi®#B¥ contai ning 3- 22% by wei ght of the precious metal as the

0
t hi oat £ A 09\0 N8k %of %Yt%ﬁ"%r f&ﬁ\ﬁb ndiey b RinPbiddr&iRE athi, SRR i2ohe or mokdlat  as
the Con‘poﬁlla ufh pQIQdu?m Sdnli 34vBr, Oh b S0sPRE vinkth EEI‘QWS@&S&O%"I%S EIgh6HE rbdin &rddr i NQ,
the wat er ,E¥ARAT AlyRSr Qhd alcB-sbIRAY Bf MiokR 1R IRREYIGuS GREN A dorPBsitdh chieniigeSi N
and t hi ol g5« gy MelghEofGRs Sdiol8 Metal bBB tHidkts, &R B ka-edlientereaip andithpRteCofng tsachl eave
a hogogengauss the Baspakitidnoh Odubdthe dribd eldas prograssivhig heasi in firirghitle tvatenevegveates
t hi ol at e dre@oBPeIaRmMbgenbdie cphsBitiaus tedesih awhthibletetihibe cesdlventythbrathe c¢-sabvent 30
2. A conpegipbraa® off s lehv@rarhanggemoisi qompggitan fof thenttidlatpinghe teain. andttldn, thaphiolate | s
one or noecoohossh &t thepregioysanetahethilarthe rget wiatiksds-si | ver, on a subst r at e whi ch

corrp05| tion conprises a solution, in water and a co- sol vent, EE) rrerl c
resim adAt tanmplositias fof farhieg p’f‘étﬁ'f‘@@sf"'ﬁ”e‘tfeﬂfe':w*]@e@b i 1% {989 °E:61?Eeann B-22%
by wei ght Pejldiveaqit @S Yyps et sypstegte. ‘t"'H@’ FHIPBYRP & °m ﬁEF T Fﬁé”t' °Pe5| n
and thl ol a?'lenbéf ﬁav'@ﬂgﬁewa?’t §'?. %%‘F e em sm an é‘i %"“" and is
pr log: essi \V’épg ng*}f;ggﬂfq trta sn qnd IS ro r ssw ] %ngoa“ a l’ porates ﬁ"?‘? et a
SO uﬁl on s lut|o I0 he res:n an e n h ﬁ §r9 hg olveh n
evaplr at eg lut:o i the SIS i ath Lr%nthé?] th %la eg{),ﬂso@es' 0 eJ o%§ 'nﬂ;tal @Iﬂl@ t!‘iJ‘en

t he thi ol seﬁ Va%g oses ”[ preci ous net he resin volatilises.

3. A composition according to claim 1 or 2 which contains 5-85% by weight of water.

40
4. A composition according to claim 3 which contains 40-55% by weight of water.

5. A composition according to any one of the preceding claims wherein the precious metal comprises
gold.

45
6. A composition according to claim 5 wherein the thiolate is a gold compound of formula Au-S-R-H or

Au-S-R-X or a salt of either, in which:
X represents a nitro group or a group of formula -COOH, -S020H, -OH, -CO.NHz, -NHz or -0-P(0)-
(OH)2, any of whose hydrogen atoms optionally being substituted; and
50 R represents a divalent organic group.

7. A composition according to claim 6 wherein the gold compound of formula Au-S-R-H or Au-S-R-X is
such that H-R-S-H or H-S-R-X represents:
N-(2-mercaptopropionyl)glycine;
55 N-(3-mercaptopropionyl)glycine;
N-(2-mercaptoacetyl)glycine;
2-mercaptoacetyl-L-histidine;
3-mercaptopropionyl-L-histidine;

17



3. A conmposition according to claim1 or 2 which contains 5-85% by wei ght

of water. 40 4. A conposition according to claim3 which contﬁ ,ﬂﬁl—ﬂﬂmm
wei ght of water. 5. A conpositiongpracsm@7a@ito any one of the “",
clains wherein the precious netal conprises gold. 45 6. A conposit

according to claim5 wherein the thiolate is a gold conpound of forrrula
Au-S-R-H or LAYEeeR- X or a salt of either, in which: X represents a nitro

group or a @&ipysrePornula -COOH, [err], -OH -CO[err], [err] or -OP(O)-
(OH) 2, any &+2@RKBZe hydrogen at ons opti onaIIy bei ng subst it ut ed and so

6 vher &1 1t B ga?sa'%gég”ﬁtggﬁ%aa”wce P ks GERF SR RBiBh vﬂeﬁ#’?fﬁ%a' !

H RS Hor |9£§ re resents: N- (2- mer capt opr opi onyl ) gl yci ne; 55

N- (13- mer capiop I?é. BALQQJ Ch My ohd bardTEbAAME LRMRL weldl %6 3R . lyvi
2ot capt ool R e ermggfﬁwrega B a1 ﬁw‘;é’;’;‘;‘fiiﬁ: -}
514 073 Bl 2po. 550 C L-cysteine;

acetyl cysteine; or glutathione. 5 8. A corrp05| tion according to any one of
t he prece@i RGomb&sitioh a¥ddidil t€ amt éhelts thd-pledBaiktyciaves Ghith edntaink B-4p%asyi vitit orathe

as the thiokaihe. 9. A conposition according to any one of the preceding
clains wherein the resin conprises polyvinyl pyrrolidone, polynethacrylic
or pol ycelll Al compeosiipin agconding itqanty lvee wielhe pieteding fclaivsi whiareindheator-dolvet és of igoitifgepcintinge
10 [ err] betwepn 180 ewiA385¢-t i on according to any one of the preceding claimns
whi ch contains 5-45% by weight of the resin. 15 11. A conposition

accor di ng'% & ¥RgosRe a@P'dt"ﬁé° gWé’@%ﬂf e Peresingelafiserhareir theeo-soyerd SPRRNISES pateryf
boi | i ng poi AYSCBBRh ° 18P  8HY" [err]. 12. A conposition according to any one
of the“prgcedin rein e CcO;: ses ter-.msci

al cohol , B §°ng°rsg'8'f ?Fé?“"“%@ %é“ 12;ch‘*a‘*'“ B2 8?°Y‘q °°“‘%"sg%? %’°p“[“%@%|°”%?’ﬂl?“8&b1er ein
t he al cohgl r LLion
accordi ngﬂf 6%8 Jsg'ﬁrg?cggw'g g""ﬁ eceglkh(rgl reg%dérfgrfgé'r\j\m}l@@ﬁ%g@%t aﬁ??ﬁ% VSd\BI ght
of the,co- solvent. 25 15. A conposition according to any one of the

pr ecedi ngssC ladbMBositibh séaoreah?)étaaesneaef b6 ip@Bddirg] clasQhich ipfokiit@s a biight AimGAMMRSI i on
according to any one of clains 1-14 which contains in addition precious

met al powen compdsitisOhddbrbing R ¢ oMU cliisal 4 @I Odntaths irtadpitieCiesious mbar poivadi el
fi-lmon fi rinsguttengledidue metalidomipsnt mgproddBe d Burnighed GinjunSiridg @ tr@a danishingg t 0 any
one ofasecl ai s 1- 14 which contains in addition an insoluble matting agent to
produce al7s @l dompesitiop shedingi tb rany and pfr dlairgs 1-18 whigh tentansfire additiea rap ringolable matting
conposi t i onagdnbio weaduders sgifrpurgished éiln antfigngar ecedi ng cl ai ms whi ch has been dri ed

35 thereon. 19. A nethod of formng a filmof precious netal on a
substr at e18 AHrepserrRepig Eqmpﬁﬂqlogééamépﬁﬁp >;tp;hgneaof the preceding ciaims which has been dried
thereon. _

19. A method of forming a film of precious metal on a substrate, which method comprises applying a
composition claimed in any one of claims 1-17 to a substrate and drying and firing the applied
composition.

40
20. A method according to claim 19 wherein the substrate on which firing occurs is ceramic or glass.

21. A method according to claim 19 or 20 wherein the firing is at 460-900° C.
45 22. A thiolate which is a gold compound of formula AuSR" or a salt thereof, in which R" is such that HSR"
represents:
4,6-dihydroxy-2-mercaptopyrimidine; or
N-(mercaptoalkanoyllgiycine whose alkan group contains 1 or 2 carbon atoms.

50 23. A thiolate according to claim 22 which is the gold compound of formula AuSR" or a salt thereof with an
amine or substituted amine.

24, A thiolate which is N-(2-mercaptopropionyl)glycine gold(l} or a salt thereof.
55 28. A thiolate according to claim 24 which is non-radioactive.

26. A process for preparing a thiolate claimed in any one of claims 22-25, which process comprises
reacting in a solvent a compound of formula AuCI(SR'2) with a thiol of formula HSR" to form the gold

18



conposi tion clained in any one of clains 1-17 to a substrate and dryr ng and
firing the applied conposition. 40 20. A nethod according t

wherein the substrate on which fi r Ep@ FIA@REB11 S ceranic or * E!/#Q! ”/
met hod according to claim19 or 20 wherein the firing is at [err‘] L4

A thiolate which is a gold compound of fornmula AuSR' or a salt thereof, in
which R' is sumreundaad. insspution, ggsuighidet of formui®SRIz. hydr oxy- 2- mer capt opyri ni di ne;

or N-(nercapt oal kanoyl ) gl yci ne whose al kan group contains 1 or 2 carbon
atons. 50 ¥3A poqeps Y areeafaeéoma claigec: a3, 909 ogielEN 32225¢ H'éc’gBrPEPs%GPFﬁRSﬁ?Fd

of for mél a A[FS??“Q getrghalogyrate iiilnp 315‘? ohfrHe HRR alRifHe "t?r9°?lj’8'§?‘?“f‘?,lt ed ani ne 24,

A thiolate S 2-erc nyl . .
thercof - 98 AeoRss ff BoGpS o 1Rl &%&1 ok ok 5 Ui o B oot
26. A procesSFOP cpreparimg a thn . aT'"ecomc?exﬁ any“one of clains 22- 25,
whi ch process conpri ses reacting in a solvent a conmpound of formula

AuCl ([efr]) with a thiol of fornula I1§R olt arjnthe gold 18 EP 0 514
073 Bl conpound and, in solution, the suf h| de of fornmula [err]. 27. A
process for preparing a thiolate clained any one of clainms 22-25, which
process conprises reacting a tetrahal oaurate with a thiol of fornmula HSR'
to formthe gold conmpound. 5 28. A process for preparing a thiolate clained
i n any ®ne oWhadimiHakreP@se?fs, a Wilogeh appnoeeiseact ditpisi the samecarcdiffengnt and repekentsf an
formnmul a HSR" alighatih, aorepbt d( hetereomélin @ravp apihe kvoof™ Symbols| tegether with the N atom represent a
[err] 15 cxghesreinato i teegoldeosmpeugd-a hal ogen atom and each R'' is the same
or_different and represents an aliphatic, aromatic or heterocyclic group or
the two R'Pat%‘?r?ﬁ?ﬂ“g ® ogether with the N atomrepresent a cyclrc amne to
formth® g'oIEI| nd. Pat ent ans uc e 20 e e Z nsetz 9
bei m Br ennen l"ehgg h aus”
a'il

a tz
Pal | adi ru ?Eng § sglder ilber au emem en wo er | ern
al | adi um Gef gn Zg?ﬁf }@ oAU 60 ol
Zusanmenset z{hgelp 2i0loy ?'d%@ 5 0oy Edeifn :Q als im9 d das c°- -
Edel met gl | s Lébur‘-/&ﬁnﬁt‘éf gy ar?'uﬁh PQ(Q&HG ta® hank! lgie ﬂlsﬁ‘m aEdifeN9d

3 bis 22 Gewodlhdl AoolaeirdBkdl i m&tm&atn e.ﬂ.tztlalra day Msétaser ol 5obe. sine
Losungsmi tt ehomddae HRERmaenaslzudg ed HaRbAlindS BosSthitibits AaRn 8806 sy AiteldEufuckbleibt,
Zusamenset Zyig das! Co-LbRgEmMebsekdambtt, twobs kime thombdnd) 26sBmimBridetRig lied EhidhtBinadbRe n
erhitzt w r dHard 28ridMBHE runl elaskaggzf thiolaMaleR izu eleMeEddbiER] CBBetZtl WalToRINGE dds Hardes
Har zes snd desfigBiigol ats in dem Co- L6sungsni |l tel zurUckbl ei bt, dann das

Co- Losungsmittel verdanpft, wobei eine honbgene Zusanmenset zung des

Thi ol ats i3 desamFansptzengr Wo kidsime Btennen Laingn (Fidm reugl &delmétall lagsgewAhlt lrug Rlatife Palladium,
Edel net al | zEp'd ang/eder Ridier, @HicPinoC ubgtzat 2y-hiiden. Jpbel die Lusprhmenseizyng toine 28sung eines
Zusanmmenset zaﬂgnertnnebenqwresﬁe‘tbnehder Frieimelally imWagsser merbpinam Ge-{Osupasaielymadt disys
Pl ati n, %Pal | é‘éﬁamﬁ'f"seﬁm %H'aﬁacﬁ?r” -%; qeﬁéﬂe'mafa'fs 35 Huqlat spihdlt uad das Corigsengpmittel.
wobei die ZuS%niagh %’E’ é'“EoC? FW%@E%Q“‘GWB’“@”W%‘ PRngY a
des Edel met al"f "aF @deL he u xeeﬁ‘i b ‘:t"'arzes
Zusamrenset ZemgL w es hro ?fam g\ﬂgdz‘ar er nn sr J%f lal ? pUel 3
das Co- Losun imn&j&s‘ so Sl n B dann venn.
Zusanmenset zung a el nem §u st rat 1 rocknet und nach und nach bei m Brennen

erhitzt wig dzudRameWBESR natCARBIIN 1 odel BRI5 1R d3ackAR UNGsdl @amdtar zes und des
Thiolats in dem Co-Losungsm ttel zurUckbleibt, dann das Co-Ldsungsmittel

ver danpf t , 4, Wal@mm@ihsaRurghath hsptaeh 3T bib @b Bib 5 Gow. demakler gnuair Uckbl ei bt , und
dann sigh das Thiolat zu dam Edel netall 40 zersetzt, w-hrend sich das
Har z ver f |8Uc Biisaginensetzung nach einem der vorhergehenden Anspriiche, worin das Edelmetall Gold umfast.

6. Zusammensetzung nach Anspruch 5, worin das Thiolat eine Goldverbindung der Formel Au-8-R-H oder
Au-S-R-X oder ein Salz von einem der beiden ist, worin
50 X eine Nitrogruppe oder eine Gruppe der Formel -COOH, -S0.0H, -OH, -CO.NHz, -NH, oder
-0-P(O)(OH)2 bedsutst, wobei jewsils die Wassersioffatome gegebenenfalls substituiert sein
kénnen und
R eine divalente organische Gruppe bedsutet.

s5 7. Zusammensetzung nach Anspruch 6, worin die Goldverbindung der Formel Au-S-R-H oder Au-S-R-X so
ist, daB H-R-S-H oder H-S-R-X bedsutet:
N-(2-Mercaptopropionyl)glycin,
N-(3-Mercaptopropionyl)glycin,

19



3. Zusammenset zung nach Anspruch 1 oder 2, die 5 bis 85 sser
enthalt. 4. Zusammensetzung nach Anspruch 3, die 40 bis 55 Getﬂuwﬁimﬂ iH""II”“"I
enthalt. 45 B. Zusammenset zung nagmo&hsers ger vor her gehenden c

worin das Edel netall Gold unfaSt. 6. Zusammensetzung nach Anspruch 5, wor i n
das Thiol at eine Gol dverbi ndung der Fornmal Au-S-R-H oder Au-S-R-X oder ein

Sal z von ei neMr@derchridagetlalysin, worin 50 X ei ne Nitrogruppe oder

ei ne G uppe démMemgptageptytldixtidin - SOPOH, - OH, -CO NH2, -NH2 oder -O-P(O (OH) 2
bedeut et , V\obéTMej“‘é%éﬁ”P%""MfrlehMgser st of f at orre gegebenenf alls substituiert

sein k5nnen ukPrete ei.ne dival ente organi sche G uppe bedeutet. 55 7.
Zusamﬁensetzu@i‘i}ﬂ%&ﬁ'"ﬂﬂ%’pruch 6, worin die Coldverbindung der Formal

Au- S- R-H oder "R-X so ist, daB HR-S-H oder H S-R- X bedeutet:

N-(2- Mer %apiu%gr{:\rgg)r{s&n%l )ngérye%en\ debb&ﬁéré\éﬁén@%’kr%{%fuﬁ%l %Q%'%&Jzy@wﬂ% Jeg Edelmgﬁlsol

514 073
Thiolat enthalt
N-(2- I\{grcapt%atl:%at f/mslag[ym n, 2-Mercaptoacetyl-L-histidin

3- Mer capigops R thAEhsbtzdag Hasit énﬁgn’ﬂdéf vo&h6HeRden Pnspriiche, worif\@gd MArE Ysil iyibyRskasn-,

G ut at hi on. pymefHd&TEEN FRly2dNNEseBIAS Rar £ LAY BeEenViupRitgeHichNAeBerdiswh Qobieis di e
8 bis 12 Gesgo-&ugmntgtlel netalls als Thiolat enthglt. 10 9. Zusammenset zung
nach ei nem der vor hergehenden AnsprUche, worin das Harz

Pol yvimyhipyZusahieteetzyng Radhysinemivacyoyhergeimtienn ARsirjobeldield s ¢sctdve P tdarzenthiftaf t
dessen Hauptanteil sich imBereich von 200 bis 550 * C verflichtigt. 15

10. Zusarttedusemmensefzung olacte pinermaddie roriargehendere eseeiche. Agdp desc RerLosdngsmBtelhgireng 5
Gew. - % Har zSiedepiul Fwischep 109 yeAffEni®t zung nach el nem der vor her gehenden
Anspriche, worin das Co-Losungsmittel elnen Siedepunkt zw schen 100 und 220
1 C haf. 1%02“83'2"“9?%}%%%9’?59&92‘&&3Vjﬁﬁzg&?“eé‘r‘?{b’msaf@?“ev‘a? AEPYERETRIEIMER FNPUENe,
Wor i.n das TRy RIeT Aol A0SO WEN R, i schbaren Al kohol Ester oder
Et her gl £usme?J1$élz'lLES[18‘§ Setruzc w%?iﬁ?er%[l%%&ﬁg ané;ﬁ?usa m’ren étl%%%l

1, 2- Propandl 0 |oI zung nach
ei nemzsdelrl EJQEM&Q&%B%% %Rrw%rhegb%n&nb}\% rﬂ?neG%W 5%3 QQ%eQQ% des Co-
Losungsmi tt gfsgngufitigts bmiad®. ZUSammensetzung nach el hem der vor her gehenden
Anspr Cche, die e| nen gl anzenden Fil m bei m Brennen erzeugt. 30 16.
Zusamrenggt ZuagmsRekbungi REMeeh dnSPhatgdhendbn tinsprdcfe, @lb &indh YaihZenddNFim beim
Edel et al | peibven e@élgt. ei ne unl osliche Edel netal | verbi ndung enthilt, um
einen gpolierten Filmbeim Brennen und Polieren zu erzeugen. 35 17.
Zusanmendet zusagmeraetbung i nagpickan déngpspriictieet bisbids dikdzusithilien Ededredtalbuleh oderreine
unl osl i chesuriialiche cidalmgteiivetbinderg| erghdtth dih t ginen npobidriae rFilw etheiys tByemnére pince Roligien raubei m
Brennen zu @regargen. 18. Abzi ehbild, das eine Zusammenset zung nach ei nem
der vorhergehenden AnsprUche tra di e dar auf getrocknet ist. 40 19.

Ver f ahif el 7z @saBRengelAyd pgicinem 4%8"3&[5@“3&1@? b (dliey Jusitalieh ol pplilichen Metierpngshish e
das Verf ahr‘é'rP"[ﬁ‘ﬁ‘f  Breinegy a%bstpoherten Film beim Brennen zu erzeugen.

18. Abziehbild, das eine Zusammensetzung nach einem der vorhergehenden Anspriiche tréigt, die darauf
getrocknet ist.
40
19. Verfahren zur Bildung eines Films aus Edelmetall auf sinem Substrat, wobei das Verfahren umfaBt, daB
man eine Zusammensetzung nach einem der Anspriiche 1 bis 17 auf ein Substrat auftrigt und trocknet
und die aufgetragene Zusammensetzung brennt.

45 20. Verfahren nach Anspruch 19, worin das Substrat, auf dem das Brennen statifindet, Keramik oder Glas
ist.

21. Verfahren nach Anspruch 19 oder 20, worin das Brennen bei 460 bis 900 ° C stattfindet.
50 22. Thiolat, das eine Goldverbindung der Formel AuSR" oder ein Salz davon ist, worin R" so ist, daB HSR"
bedeutef:
4,6-Dihydroxy-2-mercaptopyrimidin oder
N-(Mercaptoalkanoyl)glycin, dessen Alkangruppe 1 oder 2 Kohlenstoffatome enthilt.

55 23. Thiolat nach Anspruch 22, das die Goldverbindung der Formel AuSR" oder ein Salz davon mit sinem
Amin oder substituierten Amin ist.

24. Thiolat, das N-(2-Mercaptopropionyl)glycingold(i} oder sin Saiz davon ist.
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man ei ne Zusamenset zung nach ei nem der AnsprCche 1 bis 17 auf ein Substrat
auftragt und trocknet und die aufgetragene Zusamenset zung biﬂ“‘lﬂ"ﬂ"’”ﬂn

Ver fahren nach Anspruch 19, worin &pr0 $Moygmat, auf dem das ””m
stattfindet, Keram k oder G as ist. 21. Verfahren nach Anspruch 19 bdet

worin das Brennen bei 460 bis 900 C stattfindet. 50 22. Thiolat, das ei ne
Gol dver bi n2fuholgienectFinspra¢h %W“icb‘d@ﬁw@lvrﬁs"Sal z davon i st, vvori n R so ist,
dal 3 HSR' bedeut et : 4 6- Di hy drox - mer capt o?rl mdl n o

N- ( Mer capt #alVREAREY) 99121 E‘?'I’f"g giaess "333 Ra5h Gerp oRT Anspy 7 SRR S?SF\é"L :P)g‘
thalt. 55 2'@"3"‘TH i i el
AUSR" d% Ps‘s"g?ﬁ‘t il e‘i"f’% ﬁrﬂﬁgﬁ 8 24

ﬂ el@ erH

AUSR' oder eit AmekL d’éR?Stﬁt WF'BEQ%'W%U"&?S

Th' ol at das N danEr 68 eB R' OV AT XK REQ L Ao BERT 206k Deahrst -
%51 u r'ff:(h d 515‘1‘ rat rQ@‘&nJM $?d gk o & zI u g&c%v r% ren

zur Herstell [},Lg]) o ats Rach ei nem der ns r Uc Eh %'153% 5, wobel
das Verf{ahren m‘aBt dafl man in el nem Losungsmttel ei ne Verb| ndung der
For mel - AUGH $BHabJen Huf HEEIBIRAY TREOTHidRY nden einem dBIOANEBlUCHESIR 'big 1985 WoBdi das!Wer@lihrn
CGol dver bi ndungy=818asgean@sit ThibaSer Borinkl KR et diremnBdid(iaRinRorZdlextaiet Ebdtel 27.
Verfahren zur Herstellung eines Thiolats nach ei nem der AnsprUche 22 bis
25, wobei das Verfahren unfal 3t, daB 1/% %’ﬁtiahal ogenaurat mt einem
Thiol der Fornmel HSR' unsetzt, um di e Go2 o = dung zu bilden. 10 28.
Verfahren zur Herstellung eines Thiolats hach ei nem der AnsprUche 22 bis
25, wobei das Verfahren unfal 3t, daB man €in Thiol der Fornmel HSR' mt

ei nem Gol d(| ) am nkonpl ex der For el

R'" 12N Au- HASQtpty peria 34! e'“V\B?‘ b%1° ‘9 gﬁtéi.gzi’ﬁﬁrﬁ"bglﬂgwé (1A J‘ﬁaéﬁ’ upthst
\ﬁgr 1l

R gl efch odifhaipeles epmalises qlﬁﬁ A VPt QoA 2BReT
het e?ogygl i gé’f?@ qﬂ%d\ggtmﬂgﬁ'&’ 'E‘Ehe%(gg 8?68“'2 gfﬂer egugam men m{

dem N- At o sches Am n bedeuten, zur Bil dung der ol dver bi ndung.
Revendi ca%%lﬁgd'%ﬁki Conposi tion hom)gbne pour former par chauffage de

cui sson,ung Q%an&sﬁn% ﬁor%er%eﬁo@vl foler Eér%”&ﬁﬁad}LHe Sisdon GRS Sdickis Be Rtal pHBCiddM. qui est
pl usi eurs deg RL&WY B 86 pRSeurd@bd AdiablThiaPb, Sdiladiind&itet aRdht, S MUSBHRadite

| adi t e conpoghhpdforCMpFRARRb 14Rsiha psl@sdrd16t (8 |sHIOHDh Sdaé dél Meau SO Haks iud Ro-sEhaRs
de |'eau et @aRnshidkie GO mBRI WadKux, 18 coripokifidnadodteantisl 2 PR @ bn PdidsCduartiétal prédieux sous
conposi ti on G@dmé ain@itate3 efle 22-s80adH) laredindSet tLihibBts @lant161® Ques Wxsq6Dkd Sormhpusiten il un
t hi ol at &y et shetraceselsvanbroglessivesisit tBautide duecotidaide lleaduissait aurvie 14 edicnatinel’sau s'en

| orsque | a cé@vmgposinpurdaisssusne samB@ition hommgdrwtdeds résiee bialughiolats dans o casotyaitisdnt
chauffee au coselenter par éapaation pow laikser| uae eelition heredgdne, du thielale densclp rigipayRyisde
pour | ai sser thigie geoifpermioss erdoneatblg &diel riéciquy cenerdaptaupia réRinetspivelptilitee dans | e
co-solvant, puis |le co-solvant part par 6vaporation pour |aisser une

sol uti off h%rr&g@ﬁ@'t'arm PRy fsmat @arcf wgaqeader BOPHeine I'Iguler ee f*ﬁ}abeawxs@ Eféte'o%&?bse

en donnant é°"|”r%°tspé;f ‘B‘CP'B?BPVS 9‘@ |P 'a' o "‘JC str o e
Conposi ti on ﬁ&’ﬂ os' i @2{% fq é@m\

preci eux, f X, 1a o enan % umét iBUX SOUS
pal | adi ym 0f°"" rat” Z’é’ﬁ? fll %)f%&wé Sl egﬁ'qﬁe 5 [ﬁ i ro S o

sol uti On a@§ap ) un’qﬁééeleﬂne Ktfon 43 I&F@suﬁé)itvo@riﬁmlatg dahdfe é |v5|§ gaidliy m)éroﬁarﬁtpart
d'un thi ol at §aCibagBRliah pdF RELEUKe sdifiof AR daRdaGEIHoEAM thividle S208%REbs® B OS
du metal preghfim ISRsE prelelFecepshdbil gt @tRine ke Voktilse- Sol vant, | a r6sine et le

thiolate 6tant tels quo, |orsque |a conposition sur un 40 substrat
seche efs est Gmp@iies sdionadBidndicitian i bHe duicdostiefliss 4 86 % wh peiasd'e. de | a
calcination, |'eau s'en evapore pour |aisser une solution de |la resine et

du thiol até& damsositien sxondolevanditatiopiiosi dogtiegit0Sdi5\a Rt pgiderdteapar evaporation
pour | aisser une solution du thiolate dans |la r~sine, puis le thiolate se
d~conpose &n Cdopesdian s¢len [upe avequmtmdew@vwmtmwﬁcéqwa gang (rsikelle lesmétal précieux
vol ati | Fse. 48 comtituEparpusprorrend ddpon | a revendication 1 ou 2, qui contient

5 a 85 %en poids d' eau.
6. Composition selon la revendication 5, dans laquelle le thiolate est un composé de l'or ayant pour

formule Au-S-R-H ou Au-S-R-X ou un sel de I'un ou l'autre composé, dans lesqusels :
X représente un groupe nitro ou un groupe de formule -COOH, -S020H, -OH, -CO.NHz, -NH2 ou
66 -0-P(0){OH)., les atomes d’hydrogéne de |'un quelconque de ces groupes pouvant éventusllement étre
remplacés par substitution ; et
R représente un groupe organique divalent.
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4. Conposition selon |a revendication 3, qui contient 40 a 5 |“
d' eau. 5. Conposition selon 'une quel conque des revendicati oﬁm“ﬂwm“mu
dans laquelle | e ndtal prdC| eux 5p o514 @&BETONStitUub par ou cenpsend

| "or. 6. Cbnposition selon ia revendication 5, dans laquelle le thlolate
est un conpose de |'or ayant pour forrmule Au-S-R-H ou Au-S-R-X ou un sel de
| ' un ou F' deempesitiop Ispors B, revdadicationgs dens|lanuelix 9 eampessedeter dmforruisuiveS-Rittquatuds un
groupe de fRoXesilte queddBt$-H ostSX rep@sprta CO, NH2, - NH2 ou 55 -OP(O(OH2,

| es atomes d' HQH?@@%%@WHQWFWWWM&GeIconque de ces groupes pouvant
eventuellenen?'b@ﬂ?@a P%%%@” 9P substitution; et R reprdsente un groupe
or ganifue dlvgl' Fm“? cay e514 073 Bl

c L MS | ;W RIS T __ﬁ %Ion | a revendication 6, dans laquelle le
conpose de | gr” ﬁp ﬁﬁ?g dMBH ou Au-S- R X est tel que HR SH ou

H S R X repr6sgal & wﬂuﬁ (2- nercaptoproplonyl)gly0|ne | a

N- ( 3- ppr capt opr Yglycine;, 5 |l a N-(2-mercaptoacetyl)glycine; la
2- mer capt oac6t yl - L |st|d|ne | a 3-mercaptopropionyl-L-histidine; la

L- cyst 6i 8€; compasitfh bicy BinBiglsiconqudlied Gevendications bdcdlbibs2 bllicofliontd 2 ¢DHPMSpdidsON
sel on | une g prAEIE sd@Sorrd\de Mibitaat | ons prdcedentes, qui contient 8 k 12 %
en poids du netal precieux sous forne du thiolate. 15 9. Conposition selon
| " une rguel cengustiod eslon 8lwen dia@nquendes prdodchtiotseggcédentss, Hanguadueke laarésias ieste
est const i tagestitupapar ou coaprgndestade rbtyvingpyrolidpne, dy lapésine eblymiéthrgtyliale ok de pelgéthes

pol ymet hacrdgl qethpée)cﬂsrntde maiglry pertichas voistilise dpris|fintpsuelie dpdm tempéraliig) adant de 2R §58 se
volatilise dans |'intervalle de |la tenperature allant de 200 A 550 C. 20
10. Conposition selon |'une quel conque des revendications precédentes, qui
cont i éht 1% WMPSSIAN SAoRBRASUAR AR J9BLTARICarS PERTRYEY B AR 4, 4§ % Srepoics
quelconque‘ﬁé%r?@%endlcatlons pr60edentes dans Iaquelle | e co-solvant a un
p0|nt d’ S|t|onN§$I

' une que ;%@ ﬁ’glfi'!:,'u sogiocr}o%r :?si Eg;o ?‘%:Je a]és revendé:at2 ? gréce%a ntes dTnC?aqetﬁl oésoCo Solnvan ¢

est cq stit par 'ou aI cool, de |'ester ou de |I' M her

m sci b €32. acdmp@%n s@lgn I@rﬁﬁgléénﬁbé)ﬁbssﬁ\leﬁélcalh@ns o€, Adah® Rodefle Ied&%lvir@-gael le
| " al cool  esdondtiB Hhr duldmprand U'aREITRIE Pokbr b el  Alcibles 2 Ra@Panedi ol ou I'e
1, 3-propanedi ol . 14. Conposition selon |'une quelconque des revendi cations

pr ~c 6dent & SGonfpusition GBloh ENiovéndidatié® 120 ®As RGNS I'dltbolC st Sersitad bar odcohprend le 1,2-
Conposi t | orprgaheaidl duls e 3geopbreainique des revendi cati ons precedentes, qui
produit par chauffage de cuisson une pellicule brillante. 16. Conposition
sel on |' dfheCaywesitvo rsgloe 'de Susiengueddes a¢vewiratidhs arédstisntep. iquicontientdind 42k eutaids de
| a poudre d& oefelednt preci eux ou un conpos6 insol uble du nb6tal precieux, pour
produire gar chauf f age de cui sson 40 pui s bruni ssage ou polissage une
pel | i ¢l &>rampptiop pelgn|'lee. qupiponaus di EVeNdisations PEREdeMef GUigRIeduE diip Gravtiags de
revendi cat|%ﬁ?"f”%\pﬁ'}fu’eﬁ[ﬂamﬁont| ent en outre un agent i nsoluble de matite

f d b
ot S e e SR
revendj quée gi ' y eced 92

7%
conposi tion qui aé]gg&g %‘Lga{% %cu@ebsru ng’g ca

cet t de report 19 Proc~d6 pour
former upg (Eb‘?rlpl)élt%\'lls@ordﬁmgﬁ&e@éond% 64 r@\!@ﬁdl@d%nsqrh FIRR Eordnt off SutB'uR Ggeétinsoluble

conpr enant de matité pour produire par chauffage de cuisson une pellicule auto-brunie.

45 18. Elément pour report ou transfert, portant une composition telle que revendiquée dans I'une quelconque
des revendications précédentes, composition qui a été séchée sur cet élément de report.

19. Procédé pour former une pellicule de métal précieux sur un substrat, ce procédé comprenant
I'application d'une composition telle que revendiquée dans I'une guelconque des revendications 1.4 17,
50 sur un substrat, et le séchage et le chauffage de cuisson de la composition ainsi appliquée.

20. Procédé selon la revendication 19, dans lequel le substrat sur lequel est effectué le chauffage de
cuisson est de la matiére céramique ou du verre.

65 21. Procédé selon la revendication 19 ou 20, dans lequel le chauffage de cuisson s effectue & 460-800 *C.

22. Thiolate, qui est un composé d'or de formule AuSR™ ou un sel de ce composé, dans lequel R" est tel
que HSR" représente :
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| * application d{une conposition telle que revendi quée dans |'une quel conque
des revendi cations 1la'17, 50 sur un substrat, et le s&”’ﬂ!ﬂgﬂg

chauf fage de cui sson de | a conposi gEp@si1aigpsB1appl i qube. ’ ml””"l
| a revendi cation 19, dans | equel |e substrat sur |equel est effécthb A e

chauf fage de cuisson est de |la nmatiere c6ram que ou du verre. 55 21.
Proc6de sel on llat¢-dimi-Eatercapionydmidine 20, dans | equel |e chauffage de

cui sson s ef f e¢rub-(MergappaiomOyglzcinggont Figfogpesgiaane eptientt pu 2,pomeRASEeBOM: or de
formule AUSR' ou un sel de ce conpose, dans |equel R' est tel que HSR'

repr 6sent 23 Hhjolate selen (o roygpdigatign @._'{ qui est le composé d'or de formule LuSR", ou Np sel do ee | 4
4, 6-di h@droxff’"???eﬁ"’&%ﬁ’?&ﬁ&}‘rel%i"ﬁ oo ybstifiR N- ( rrercapt oal canoyl ) gl yci ne dont
Ie gr oupe 4l contJ § n 23. Thiolate selon la
revendi catzlaoﬁ Q%e G gt %st(z 8r°%p6??rr°[5"°"ﬂE§°'%e °r@e°uf”m§%ﬂf’8e RTEEF: ou un sel de
ce 5 é.@ﬂ?&?ﬁ?seﬁ’o‘ﬁ%re%ﬁucﬁﬁ 9‘?{7%9%%5% D& substitude. 24. Thiolate, qui

est |le nmer capt opr opi on ci ne "or( ou un sel de ce conpose. 25.

Thi ol at e 98| PRcddd ph&\HrddEieF B InRIBte28l qull Wverdiies barR8Snd QIcARES Lids revbAdicions 22 2
Proc6d6 pour 26)c6paEas cbiprbriahh Aalioh, AlangihEsolv 8N, AN cBivosl 88 orrhuld INFTCIER'S) dva U e
des revendi caioi @ermad HERZ Bour EmEIOERPDOsECRITET €2 ea Rbiutlon, 16 QMG I8 RrmERSR’.UN

sol vant, d'un conpos6 de formule AuC (SR 2) avec un thiol de formuie HSR'
pour f osner. Pecédd ppoespder U tivlalttel g reveddigué dans 'ie @ekdnane daoelfeodicatibre 28R 2.
15 27. Proc&dée pooddé poepanast lauépctidni diinadétehtledéngureterazgeyndihigudd idenvie HISRYmour
quel conque diegner ipcemdesédpi'ons 22 a 25, ce proc6d6 conprenant |a r6action
d' un t6trahal og~noaurate avec un thiol de fornmule HSR' pour fornmer |le
conposG d @8y Prggede pour 6@6%“’@6&‘9' 2 ?'é‘l’q“ﬁﬁarlsHP’Eﬂ,f&PEmlqé?d dé"ef“é?Pé?ﬂﬁlzéi
dans | '#ne q%FeF%Bfﬁﬁﬁﬁ’E cefaRrenag! /& et Pl“%ﬁ?' IR founUiRHISR™ aveasun compigre tgifigamine i
conmpr enant B™M%Saction d' un thiol de fornmule HSR' avec un conpl exe d' or(I)
am ne de forrrule R' 2N-Au-Hal 25 H (formule dans | aquelle Hal repr6sente
un atone d' hal ogene et les R'", Iderﬁ'lcq%ﬁS_A@LL}QlffGrentS 30

repr6septent chacun un groupe aliphatiqu aromat i que ou h6t erocyclique ou
bi en deux synboles R'', pris avec |'ato de N, repr6sentent une am ne
cyclique) pour fornmer |l e conpose de |'or H 35 40 45 50 55 23

{formule dans laquelle Hal représente un atome d'halogéne et les R'™, identiques ou différents,
30 représentent chacun un groupe aliphatique, aromatique ou hétérocyclique ou bien deux symboles R™,
pris avec |'atome de N, représentent une amine cyclique) pour former le composé de I'or .
35
40
45

60

55
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