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ORGANI C SI LVER COWPLEXES, THEI R PREPARATI ON METHODS

AND THEI R METHODS FOR FORM NG THI N LAYERS Techni ca

nt invention relates to a novePCDKBaWGO00451
silver conpl ex prepared by rfeacting a silver conpound

wi th an amoni um car bamat e conpound or an anmoni um
carbonat e conpound and a preparation nethod thereof.
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Silver compounds can be used as catalyst in synthesis

of organic compounds and polymers.

Especially, with the

recent regulation of use of lead in electric and electronic

circuits, use of silver in low-resistance metal wirings,

printed circuit

boards

(PCB), flexible

printed circuit
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liquid crystal
organic light emitting diodes (OLED),

flexible displays and organic thin-film transistors (OTFET)
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solvent to obtain a variety of silver conpounds or

organi c silver conpounds contai ning nanoparticles .
wab@smesxsgani ¢ silver conpounds are used to f OPOT/RRR@IG/000451

patterns by chemical vapor @eposition (CVD) , plasma

vapor deposition, sputtering, electroplating,

phot ol i t hogr aphy, el ectron beam techni que, | aser

techni que, etc. The npbst comon coordi nator for
aQﬂEﬁﬁﬁ(:Qﬂ“EVéV“%oﬁﬁle%%s JFueAMDoALUE 1861 dOFPrag. organic

r%g&k é@eg%taléoa garﬁggg(%%6%the@bW§%]eerﬁ&QHé organic

ver-confaining neta rboxyl at'e conpl'exes Tare

s iJener abbyipsendst icem a0 dirght nahepdt yispe bl e These organic
organic solvents (J. Chem Soc, (A)., p . 514 (1971),
SiJ BT PRAGHROWSS 5 &3, 3152¢ JW 9forn199@9aland>adauﬁerras by

01 a1 FORCn S O eat Hls. ﬁxsﬁéﬁa%gt.one pition,

{ A s ver al T Oopase
sﬁﬁ%ﬁé?14%K”%¥é§$£§51%§E§§ eﬁgﬂ (ggy (1978) Ang . bean

tedtemqud ntladedr tEgini gy, qxc '770 (1992) Eur. J .
Solid State Inorg. Chem, . %1995) J .. Chem
Crysthe 28085 %“r‘((i@%ﬁiooﬁﬂéwt%po OBepé’é‘gﬁn&ﬁ Filver

ﬁ&%h%g%%éJEGEH%%%ﬁgafy ac}%Qé%?%é anLtﬁ%eE?t%@B

22003d¥)85357 (MNewewdel Sbecd083) sﬂ%&gctﬂmmlaﬁelgt henetal
met hods of using carboxylic acid conpounds having | ong
catiany It nsomp liexelsuda hg aﬂ“ﬁfrﬁéf@dmpo@ﬁ@§l(§rlv|§ho§9hlmht

RO O Ly he SLLYeL ger ot ies, own (i
e
haare aecdgipodedomporliyion temperature, they are limited in
application in spite of easiness in preparation. To solve
this problem, several methods have been proposed in J.
Inorg. Nucl. Chem., 40, p. 1599 (1978), Ang. Chem., Int. Ed.
Engl., 31, p. 770 (19%92), Eur. J. Solid State Inorg. Chem.,
32, p. 25 (1995), J. Chem. Cryst., 26, p. 99 (1996), Chem.
Vapor Deposition, 7, 111 (2001), Chem. Mater., 16, 2021
(2004), U.S. Patent No. 5,705,661 (January 6, 1988) and
Korean Patent No. 2003-0085357 (November 5, 2003). Among
them are the methods of using carboxylic acid compounds
having long alkyl chains or including amine compounds or
phosphine compounds. However, the silver derivatives known
thus far are limited and have insufficient stability or
solubility. Moreover, they have a high decomposition
temperature to be applied for pattern formation and are
decomposed slowly.

U.K. Patent No. 609,807 published in 1948 discloses a
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U K Patent No. 609, 807 published in 1948 di scl oses

anet hod of reacting amoni um car bonate or anmoni um
w@arobasEse Wth a transition nmetal salt to obtBECTIKR2006/000451

transition nmetal salt coordidnated by ammoni a as carbon

di oxi de is generated. The patent nentions that silver

conpl exes coordi nated by amoni a can be prepared by

t he net hod. However, surprisingly, the present
mq tRAsht QT st Fatinkn B AT UM A RRATOTR (AF GIFKUHaT Grrbamate

Wlac'HmQ' ‘é?‘aﬁ%&?%‘gﬁt fet3 2dded to, oéJcLYﬁ?r C%‘I%%%'l%%%c'?netal

as silver oxi a stable silver conple
salitt haidr gieteted ion aim@ardans daxidae.diheydaliso generated.
confirmed that the silver conplex is isolated as solid
Tfemdpe*aﬁnbeIr@amuqnsmélpa?e@lulmeé teerP¥e¥es TRerdipgépd by
Iexes of e present i, nv nt|o are _char cteri
1ﬁaat CB%caEPse t e ?/p%a%d %B/r epareed ggr 8varl oégowever’

qul@ndkhborﬁreéé}?ﬁ’ havensuRel | psusd akidd t Ynaed when
solubll can be easily prepared into thin film

aMﬂuniumnabbmbgnease oet elmnpatiter ncaghamadeariss added to a

deconposed at | ow tenperature, thus being easi
81p1rvafar EPTPRUG hHR | &% orSJﬂo‘Oﬁjfer oxifegc| 6su$%a%%e et lver

él!'%‘ bbthindd QRIGHutOf gd ey DL ESENE £1 RUGR %f&lde
OVId ﬁ

e novel organi c si r conplex o t ai ne

Trfeq;aCatlgtg @oﬁfiy@édcm@@uaﬂews&mvam aasmpmebtml@arl@ﬂmt@d as
conpound or an anmmoni um car bonat e conpound and a
sPrisharet iGN e Rk it hernasteanad jintandithier fdb'j“éct of

t he esent i nvention to provyide a novel organi
Phr 9t

s1 1 ver Scabt Bx haffiy Sier SbifEydng et ion are
c da@eéfltzye@nﬁnb%heg egRidayisRr e edcd At Bet @ﬂapfalﬂe@ under

an preparation mefhod thereof. 1t is still another
vaahjeacd oéatheopr esenti tilbvent itdrey have superior stability
and solubility, can be easily prepared into thin film, thus
enabling ease metal patterning, and are decomposed at low

temperature, thus being easily prepared into thin film or

powder.

Disclosure of the Invention

It is an object of the present invention to provide a
novel organic silver complex obtained by reacting a silver
compound with an ammonium carbamate compound or an ammonium
carbonate compound and a preparation method thereof.

It is another object of the present invention to
provide a novel organic silver complex having superior
stability and solubility and being easily prepared into
thin film and a preparation method thereof.

It is still another object of the present invention

to provide a novel organic silver complex which enables
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to provide a novel organic silver conplex which
enabl esformati on of high-purity netal filmsince it is
waolewengxased at | ow tenperature and a prepar at i POT/RR2VGD00451
thereof. Brief Description & the Drawings FIG 1 is
the 1H NWVR spectrum of the silver conplex of Exanple 1
FIG 2 is the 13C NWR spectrum of the silver conplex

bf Example 1 , FIG 3 is the_ I R.spectrum of the silver
qupwar}lp ot BxagprRuilty ppetal FiTRngiPER diterogionraosed

RS Tog R o e T vor cara ey 3l B 8 T e Re 6

is the 1H NWR spectrum of the silver conplex of

Exanmple 23. FIG 7 is the 13C NVR spectrum of the
Brjief, Qesgripioniofdhm Rramings G 8 is the IR

spec m aof the_silver mpl_ex .of Exa 23...FIG 9

i's tké&T t%%rﬁ%ﬁraﬁ1gﬁgﬂﬁ§%ﬁ Ver %%E%E%xs& Vﬁfaﬁﬁﬁflex
oRFExdnifde 10, is the DSC t hermogram of the silver

conpl ex of Exanple 23. FIG 11 is the 1H NWVMR spectrum

of tR&Gsi 2vers conpl 6% MEXsppterRs of FEGe B2 liven mgomplex

f%SC NMR spectrum of the silver conplex of Exanple 24.
OfFf&amP3 G sl the IR spectrum of the silver conplex of

FIG. 3 is the IR spectrum of the silver complex of
Example 1.
FIG. 4 is the TGA thermogram of the silver complex of

Example 1.
FIG. 5 is the DSC thermogram of the silver complex of

Example 1.
FIG. 6 is the 'H NMR spectrum of the silver complex

of Example 23.
FIG. 7 is the *C NMR spectrum of the silver complex

of Example 23.

FIG. 8 is the IR spectrum of the silver complex of
Example 23.
FIG. 9 is the TGA thermogram of the silver complex of

Example 23.

FIG. 10 is the DSC thermogram of the silver complex

of Example 23.
FIG. 11 is the 'H NMR spectrum of the silver complex

of Example 24.
FIG. 12 is the )C NMR spectrum of the silver complex

of Example 24.
FIG. 13 is the IR spectrum of the silver complex of

Example 24.



10

15

20

Exanple 24. FIG 14 is the TGA thernogram of the silver

conpl ex of Exanple 24. FIG 15 is the DSC t hernogram
wobooblogsiss | ver conpl ex of Exanple 24. Best: MBET/K®RR006/000451

Carrying Qut the Invention bn order to attain the

obj ects, the present inventors invented novel organic

silver conpl exes by reacting the silver conpound

represented b y the fornula 2 below with the anmroni um
car b&Aft e 1dorbduhBie o CAmIdIA TRA @ oat EhBofgdusd complex
[ nt by the formula 3, 4 or 5 below A gnX (2

‘”i%%fﬁi%' g%gin, inthe formula 2 , nis an integer

fromricto 14 ,iX tBeOXBgerchestildgfam haf ograe, sdyarae, complex

cyanate, carbonate, nitrate, nitrite, sulfate,
ofphHosptrate,24 hi ocyanate, chlorate, perchlorate, tetraf

| uor oborate, acetyl acetonate or carboxylate (For

exanpl e, the silver conmpound nay be silver oxide,
Bddt Mo ¥dr Gt MPing Wit Gthe Stdvetitidi oride, silver

cyani de, silver cyanate, silver carbonate, silver

ni tr aheprdelrven mittteiite the lobgrecsid,f dthes midsmert inventors
. phosphate, silver perchlaorate, silver tetraf

IR Gsbr BPES Lsi PRttt PlddETonatBR 18X Py ePYackRaFEing the
Si ] ver y S I ivati :
Sjtslhdeerr:o(#n%%? vde3 rr%(]%ééﬁgéno%&gi gcrk%(r: aﬁ%ﬁgltaea% sﬁ/egiroev% ewrlrtehd the
amMdrhi une ged tbdma t €acbhpbtiyd 06 rpaginbhe ameyatrb calatteo Ugmpound
not limted to them ), and in the fornulas 3 to 5 ,
reggs ot by RXheRF ommplaRss arfd R6 5 Paldependent |y

hydrgg%g, C -C30 aliphatic or cycloaliphatic al kyl, (2)
aryl "ot aral kyl, substituted alkyl or aryl, where Ri
and R 2 and, independently, R and R5 may form
R4 Qoo Rs
_NCONH-R4
R> R5 (3)
Ry e?@@ Ry
Rz"‘/HNOCONH"Rs
R; Rg (4)
R?@eu
R,—HNOCOH
Rs (5)

wherein, in the formula 2, n is an integer from 1 to
4, X is oxygen, sulfur, halogen, cyano, cyanate, carbonate,
nitrate, nitrite, sulfate, phosphate( thiocyanate, chlorate,
perchlorate, tetrafluoroborate, acetylacetonate or
carboxylate (For example, the silver compound may be silver
oxide, thiocyanate, silver sulfide, silver chloride, silver
cyanide, silver cyanate, silver carbonate, silver nitrate,
silver nitrite, silver sulfate, silver phosphate, silver

perchlorate, silver tetrafluoroborate, silver



10

15

20

25

30

an al kyl ene ring containing or not containing a hetero
atom a polyner conpound or a derivative thereof
W@ 2doblogaigh not |imting the present invention, PCT/KR2006/000451
preferred that each of Ri &nd R4 is Cl-Cl4 allphatlc
al kyl and each of R3, R4, R5 and R e is hydrogen or
C-C4 aliphatic al kyl) . Specifically in the
fornulas 3to 5, each of R , R3, R4, R5 and R6 .
SRy 45 n, SHEtRA a@?ﬁwerpr%b}ver. shifftopyt, silver
Qq b§0§pt %rlég@q e %¥kFo?thykﬁ_X¥a ggpéglor silver
O%Sct y

I sooct nony ecy dodecy hexadecyl,

caxndnkﬂaﬂlsdpcedecybd wﬁmhopkqpmkj tyckepentylity or post-
cycl ohexyl, allyl, hydroxy, nethoxy, nethoxyethyl,

t naatmsnpr @d}ﬂho%ﬁéé% Hyim i teqch ey, E sl -dxy ,2iexyl oxy,
met hox h th th th thyl
hexaﬁ%?ﬁbﬁgﬁée ﬁ@s rﬁﬁ Fne°4¥<§gﬁ?yef®y R3, R4, Rs and

R6D'D%éaZ'BﬁdeﬁéHMEﬁB§9lanh?@ro?é@PV'Qﬂ?@h@mlBilphatlc or
hexanet hyl enedi am ne, triethylenedi am ne, pyrrole,

cyiaticskdlzigdhes t iy ra Jdéyle, ac@rlbmaymatarﬂwyl substituted alkyl or
trlnethoxyS|IyIpropyI trlethoxyS|I pro yIIthenyI

ryétfhaswﬁsrﬁﬁ “éyéﬁﬁoﬁﬂ@nyFn EH%HG%} LYol Byimay, form

l' t th? ‘}g; aas hetero atom
%?? Aanih yef%ylene|n1ne or erivative ’

atﬁ@lﬁﬂér bumpmmhdxﬂﬁlaub@ﬁnwdﬂuvdexhéﬁedﬁemﬁlfheugh not
anmmoni um car bamat e conpound repr esent ed b¥ the formul a
lypqﬁ%pqm¢h¢opr@§gﬁ§|énvgﬁﬁé@pumlt is preterred that each

o3 Sp POy i o fs Ui S0pPEBYEarbada: 8 Ch gty Comoni B R

arfy %gt XECEQE\%E@E% o'rS@?-U(tJM;l ampRLYAL §oRYt Yl carbamat e,
but yl ai f anoni um t but yl car bamat e,

2 etEpéhefybahﬁpnlmn12hetmwﬂmaﬁpbcé%bammﬁﬁ each of R;, Ry,
octade§%lannnn|un1octadecy|carbanate

Rspetox et RihnRonTatn Permdtihaadhy | Tal béhmt 8thy1, Propyl,
1%§§g$§;2ﬁ#%ﬁﬂﬂnl%Qé%&égym%ﬁﬂﬁ!C@kggﬁat%thylhexyl heptyl,
octyl, isooctyl, nonyl, decyl, dodecyl, hexadecyl,
octadecyl, docodecyl, cyclopropyl, cyclopentyl, cyclohexyl,
allyl, hydroxy, methoxy, methoxyethyl, methoxypropyl,
cyanoethyl, ethoxy, butoxy, hexyloxy, methoxyethoxyethyl,
methoxyethoxyethoxyethyl, hexamethyleneimine, morpholine,
piperidine, piperazine, ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenediamine, pyrrole,
imidazole, pyridine, carboxymethyl, trimethoxysilylpropyl,
triethoxysilylpropyl, phenyl, methoxyphenyl, cyanophenyl,
phenoxy, tolyl, benzyl, a derivative thereof, a polymer
compound such as polyallylamine and polyethyleneimine or a
derivative thereof, but not particularly limited to them.

The ammonium carbamate compound represented by the

formula 3 may be, for example, ammonium carbamate,



di butyl car bamat e, di octadecyl anmoni um
di oct adecyl car banat e, net hyl decyl anmoni um

woredopsxecryl car bamat e , hexanet hyl enei mi ni um PCT/KR2006/000451
hexanet hyl enei nmi necar bamat e,/ nor phol i ni um
nor phol i necar bamat e, pyri di ni um et hyl hexyl car bamat e,
triethyl enedi am ni um i sopropyl bi car bamat e,

benzyl anmoni um benzyl car banat e, , .
SV IATRBAAT yI pr opyd Ehiisi hAmate, isopropylammonium
rieth Si.| etc. F ni

g X | propyl car hamt-e or the m
lscofrrbofr?été/earcboa\r{rnpagcuerfd of I{%eu%arleasngh Tivent inoﬁkfuacgﬁgcar =mate,
i ssithsdyi tasinech iym pr iigeby tglicaebemapeef er tedut gl 4hiSeium  t-
substituted by secondary or tertiary amne in terns of
butedcta nhama tihd St litgry Iemncrinshi Am tdarlimratlecarbamate,

onpound represented by the formula 4 or fornmula 5 may
oG T A & amron, um G FBURAY Lo BAABRERM 2-
AR B R MoNi UM-REENLE3EPRPBEErbamate, 2-
I sopropyl ammoni um i sopr opyl car bonat e,
cyiasoyE oyl cammooni wim 3 -cayrabarette; 1 e digtmd tenmom ibmt y 1l ammoni um
nbutyl car bonat e, i,sobutgl amoni um i sobut yl car bonat e,

i RTRAMLTR 4 RS AABOATE N b A ARG T Bamate,

LGAr t -.ef hyl hexyl ammoni um
megf_héf}hc%‘%ﬂ@xam%} %at e, 2- ethyl hexyl énrrerrtt%]r}/illjjrﬁcylcarbamate’

hdd eaythgadres id-rkinhoxyet hyl anmAidm8tdryleneiminecarbamate,
met hoxyet hyl car bonat e, 2-net hoxyet hyl anmoni um S
mogirderldgriate, 2- cyanBerhppamneafuhamate, pyridinium

- cyanoet hyl car bonat e, 2-cyanoet hyl a ni .
etﬁ}y%%ﬁﬁ%b%%ecyl ammoni um oct adec lc%%’c}]%}eed,lamlnlum
i 5%%gyfﬂﬂ8yyaq§é¥é%ﬂylQﬁﬁﬁgn%%h i gt adecy] AR te,
lsgji ocC ecyl carbonat'e, di oct adecyloanm)ni um bi car bonat e,a ©

t rietthyd xdeciyil valnmaend yranetrhiydnd ecyill egdrdoorsatie; lpropylcarbamate,
hexanet hyl enei m ni um hexanet hyl enei m necar bonat e,
€Yfor phol i ni um

For the ammonium carbamate compound of the present
invention, one substituted by primary amine is preferred to
those substituted by secondary or tertiary amine in terms
of reactivity and stability.

The ammonium carbonate compound represented by the
formula 4 or formula 5 may be, for example, ammonium
carbonate, ammonium bicarbonate, ethylammonium
ethylcarbonate, isopropylammonium isopropylcarbonate,
isopropylammonium bicarbonate, n-pbutylammonium n-
butylcarbonate, isobutylammonium  isobutylcarbonate, t-
butylammonium t-butylcarbonate, t-butylammonium bicarbonate,
2-ethylhexylammonium 2-ethylhexylcarbonate, 2-
ethylhexylammonium bicarbonate, 2-methoxyethylammonium 2-
methoxyethylcarbonate, 2-methoxyethylammonium bicarbonate,

2-cyanoethylammonium 2-cyanoethylcarbonate, 2-
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nmor phol i necar bonat e, benzyl ai nnoni um benzyl car bonat e,
triethoxysilyl propyl anmoni um

wo pooekzazysi | yl propyl carbonat e, pyridi ni um bi ce¢bhER2G606/000451
tri et hyl enedi ami ni um i soproflyl car bonat e,
triethyl enedi am ni um bi carbonate or a derivative
t hereof . The ammoni um car bamat e conpound, the ammoni um
car bonat e conpound and preparat|on net hod t hereof are

Cmoqﬁmwmoarwn i mi t ecadoddgpl e, J oct@ﬁe@ﬂ@fﬁmonlum
3865 1 Am .
%%%ﬁf% é%?f’ ’Pra&fgﬂfgﬁﬁ%am%fnlumg f?§F%§% %%gate,

dﬁ"ﬁta@iﬁiplai@@nllﬁr& p . 10393 (2001) dch&ﬁga”ﬂﬂd‘le]a&bonate,
7124 (2002) and U.S. Patent No. 4,542,214 (Septenber
dip‘.ctamaaladmmiosma t habirhebeoapounds cwat e qapangbnium
fro an1ne secondary am ne, tertiar ¥ n1ne or
l um

methy ?ﬁy q FWt%nd car bon di oxi de.

hel-Hd | AU JHYGAr bonat e conpound s n@?ctpﬁidl%quum
0.5 nDIe o carbon dioxXide is used per 1 nole of

mdﬂphﬁiﬂﬂﬁtarbdnuuyuun1bbeazpmammenmompounimnzyﬂn&nbunhte,
if nmore than 1 nol e of carbon dioxide is used per
tw@wy%ﬂ@rwaﬁf%@r@& |wqﬁww1ﬂé¢wmnater

ressure of.a ressure mn t hout
p%ﬁﬁ%ﬁhﬁ&5V%en a s%ﬁvBQ% ﬁgt§Sed an alcoe h§&ﬁ:e&£amlnlum

1 IRItNAlca @idianRd t§9@tﬁp@eﬁéd@aﬂlhy&ﬁnthaaftgméecca or a
suchas ethyl ene glycol and glycerine, an acetate such

deasi wetthiye ddetraa . butyl acetate and carbitol acetate,
an et her suchas. dieth et her, tetrahﬁgrofur n and

dloxgﬁﬁ P REY D sy EﬁfnﬁgfhyICSPﬁﬁ Ret one?@ng ammonium
A§H% & Quﬁ&aéﬁenﬁ%@ﬁﬁ?ﬂtfﬁ#ﬂhéﬁhﬁfxgﬂgr@89 are not

eptane, an aromatic solvént such as benzene and
paraliverierlay hiadrogesd subBd tetado so) vént Agsuclchas. Soc., 70,

chl orof orm methyl ene chloride and carbon
p. 3865 (1948), . Am. Chem. Soc., 73, p. 1829 (1951), J.
Prakt. Chem., 9, p. 217 (1959), J. Am. Chem. Soc., 123, p.
10393 (2001), Langmuir, 18, 7124 (2002) and U.S. Patent No.
4,542,214 (September 17, 1985) disclose that the compounds
can be prepared from primary amine, secondary amine,
tertiary amine or a mixture thereof and carbon dioxide.
According to the disclosure, an ammonium carbonate compound
is obtained if 0.5 mole of carbon dioxide is used per 1
mole of amine and an ammonium bicarbonate compound is
obtained if more than 1 mole of carbon dioxide is used per
1 mole of amine. The preparation may be performed under
normal pressure or applied pressure with or without a
solvent. When a solvent is wused, an alcohol such as
methanol, ethanol, isopropancl and butanol, a glycol such

as ethylene glycol and glycerine, an acetate such as ethyl

acetate, butyl acetate and carbitol acetate, an ether such
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tetrachloride, etc. may be used. Carbon di oxi de may be

bubbl ed in the gas phase or solid dry ice nay be used.
wab@engrst i on may be performed in the supercriPCT/ER2006/000451

state. Any other known neth&ds can be applied for the

preparation of the amoni um carbamate derivative and

t he ammoni um car bonate derivative, as long as the

structure of the tar%et compound is the sane. That is,
aspr épaEhyiore St ventetrehotiroh ukénpednd ufd oxane, a ketone

concentration, catal.ys . are not rticul arl
S99 ni?Sd}%%%%yltﬁ%jﬁﬁépg?ggﬁénév}elagfgesﬁfelgvaﬁ¥¥%ﬁcarbon
sdihvernr epacat izan nekhnd. sSuchhppepaepd aammanbuatic solvent
car bamat e conpound or anmmoni um car bonate conpound is

suycdac e E¢n¢ hangdi Leérepsnpeund liogesbsaios tifie tedg &filyent

si.l ver conpl ex. For exanpl.e, .at | east .one silver
S hpofiid. rep SERRCEE by THE Wl a2 AgBe rekdt eFarbon
Wbl diRRst ene. ammNi & eyt €adBbhVRIIME R may be
ammoni um car bonat e derivative represented by the

budrlmgd dsy IHe drurnderseanidr ogeli dtams pher enay vorusdéd. The
pressure or applied pressure with or w thqut a
regqhient Maphere aP8bf 9BREdi $nusBE, SapeAIcEdhdiCaducttads. Ay

oﬂﬁg Eﬂﬁgw eh 9H8&s Eﬁﬁp&%p lfHH*f%@aQHg’ 3e 5%%9&0 of

it h
such as ethylene gl ycol an ycerine, an acetate suc

thas ehlidbnacet atesrdiiiate acataieaandecardid ol tAeet afnionium
an ether such as diethyl ether, tetrahydrofuran and

cagibprate dekévend veuchaas Frdhylaset ke ketvnetang of the

‘ ace%pnehla Q§FLOC r.bon sqlve %uch asrhex%%% %pd lvent
A EG e Gt 1 sotVent “Sifch "&s bénzéne =0 S°-Vents

r ARG aNRgnp 1l 1Qgan - sheldditad 50! enla1suel) atc. are not
chl orof orm net hyl ene chl ori de and car bon

patretiraddn dd,iretted.may BaedusedheHowerepre ratthensolnwiedid  is

~used in the preparation of the organic silver conplex

irge eyansr &derfths WW%&?%&%-

Such prepared ammonium carbamate compound or ammonium
carbonate compound is reacted with the silver compound to
obtain the organic silver complex. For example, at least
one silver compound represented by the formula 2 may be
reacted with at least one ammonium carbamate derivative or
ammonium carbonate derivative represented by the formulas 3
to 5 under nitrogen atmosphere at normal pressure oOr
applied pressure with or without a solvent. When a solvent
is used, an alcohol such as methanol, ethanol, isopropanol
and butanol, a glycol such as ethylene glycol and glycerine,
an acetate such as ethyl acetate, butyl acetate and
carbitol acetate, an ether such as diethyl ether,
tetrahydrofuran and dioxane, a ketone such as methyl ethyl
ketone and acetone, a hydrocarbon solvent such as hexane

and heptane, an aromatic solvent such as benzene and
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be particularly limted. That is, any other sol vent

may be used as long as the structure of the target
w@oopossidd i s the sane . The silver conpl ex of PEEKR2006/000451

present invention has the stlucture represented by the

following formula 1 : Ag[A] m (1) where Ais the

conpound represented by the formula 3, 4 or 5 and 0.7

< m< 2.5. The silver conplexes of the present

LA oR2aPECNSSMREES THE Chhi TRLEH T d SURRen? e HFTRIP M,
eatin esylta [
neaatd Ve hencbarti "G rEaT e REE R Rtk T e may e
ussdat e HobkerdR spect somBe{ |l Gsed@ inFiGe BrapdrBkGonld)f the
of the silver conpl exes show C=0 absorption bands and
orgmifliq ngl iRl eambéaxdicdxitdee i Rr¢gnpr bduerHioThaceds not

NVR spect.ru (FlG, 1., ELG 6 and FIG, _,11) and the
o) JE R WL (G INtei G e SEhyeplegay be
udenfdd mdhe f4natd anahu P oft e Aganiddipound is the
car bamat e conpound or the anmmoni um car bonat e conpound.

satge sil ver conpl exes of the present invention show
specific Iting points and deconposition patterns. as
seenTFﬁ Pﬁg"‘ﬁ@ ?(ﬁ%‘?ﬁ%@rﬁﬁst d RIS 99SC HREFRbyPamBas the
( : I - nd FIG

Sﬁégéauﬁhmﬁgaééféhﬁﬁéiéi\ﬁﬁe(ﬁﬁﬁ)%¥g§ g%gh%égﬁgd,
stabhg[80Li d silver conpl exes are obtained. The (1)

organi c silver conplex of the present invention is
hi ghvpesel blle itheacpapioeny serssiseanes byclthe dgrmula 3,

onesused, t o prepar organic silver conplex, for
4 é’fa%la&d a?n‘ 7Igl_ccl)“ho 2ts%h as net hanol, an ester such as

et hyfhaced affsr arofih@kesUCHf ascHeet pabydnef Ui @hen€ion are

Thus, the silver
isolated as white solid. When decomposed by heating, the
resultant compounds contain conductive, non-valent silver,
not in the oxidized state. The IR spectrums (FIG. 3, FIG.
8 and FIG. 13) of the silver complexes show C=0 absorption
bands and confirms that carbon dioxide is not produced.
The H NMR spectrums (FIG. 1, FIG. 6 and FIG. 11) and the
3¢ NMR spectrums (FIG. 2, FIG. 7 and FIG. 12) also confirm
the functional groups of the ammonium carbamate compound or
the ammonium carbonate compound.

The silver complexes of the present invention show
specific melting points and decomposition patterns as seen
in the TGA thermograms and the DSC thermograms (FIG. 4, FIG.
5, FIG. 9, FIG. 10, FIG. 14 and FIG. 15). When the melt
silver complexes are cooled, stable solid silver complexes
are obtained.

The organic silver complex of the present invention

is highly soluble in a variety of solvents including ones



10

15

20

25

30

conpl ex can be readily used in coating or printing and

can be stably stored in the formof solution for over
w@2006/0831s3 The organi c silver conpl ex sol uti onPOBEKRR@6/000451

prepared into thin filmby ddating on a substrate of

gl ass, silicon wafer, polynmer filmlike polyester and

pol yi m de, paper, etc. or printed directly. The thin

filmformation may be perforned by spin coating, roll

uSSShtihEr RAE AR P idos fenHiSw dodt istgmple, an
aleéo%olmgucltépggggnelgwagg.lm%nbeewég oéﬁ'g}q Q¥ 'e%lﬁ'a/l\}ﬁtraecetate,

printi ng, printing, screen printing, gr

arpréthéng suldnexss peedrbngdretaraihe gueeparedus hi ahki ldnlver
may be oxidized, reduced or heat-treated or the

camyeEt el |herreadpl exuaag be tepehted @it Prémédingaland can
vapor, .depasition (CyD | as vapar deposition,

ol AR g o ot GHRAHT 1 ooy AR eitact MRS -
beamrgL 1 ASLM IO OPIALP BoBlak Uo1TRLRIN hfebe prepared
pattern. ThHe heat treatnent may be perfornmed under

intrerthigast Almolsphevetiag osual kypshuttal 9 nHydse silicon

performed in air or using a_m xture gas of hydraogen
WEHRE rai POLYMSE héil iithet t kGap o lMEsErRafdet | PPh¥ 1P 88entPaPer,

e%&éﬁ%%gggi.%egeﬁﬁEE%%qyin'%ﬁérgﬂiﬁk%fqﬁ %BEHHQEP9 ng be

wever, the“fol I'owi ng exanples are on

pddt® tdenst adimg@ft iy pEsedodtivet isprandtdditing, dip
present invention is not limted to or by them
caxdmyl es fEranpteatingReakitd on okngi | \idye orirdatwngh may be

oG, BRI B SO DR S U 2 98
priHE 143y Mdd Rhr P Sr gty hed APmHURE etc.

The prepared thin film may be oxidized, reduced or
heat-treated or the organic silver complex may be treated
with chemical vapor deposition (CvD), plasma vapor
deposition, sputtering, electroplating, 1lithography, IR,
electron beam or laser to obtain a metal or metal oxide
pattern. The heat treatment may be performed under inert
gas atmosphere, as usually, but also may be performed in
air or using a mixture gas of hydrogen and air or other
inert gas.

Hereinafter, the present invention 1is described in
further detail through examples. However, the following
examples are only for the understanding of the present
invention and the present invention is not limited to or by

them.

Examples

Example 1: Reaction of silver oxide with 2-
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et hyl hexyl carbamate (viscous liquid) was dissolved in

10 mLoOf nethanol. 1.0 g (4.31 mmol) o f silver
woz2i0desies added and reaction was perforned a PCT/ERR2006/000451

tenperature. The reaction sdlution was initially a

bl ack slurry but it turned transparent a s conpl ex was

produced. After 2 hours o f reaction, a colorless,

transparent sol ution was obtained. The resultant

LRS¥oH AR YR &k hai e =y ls ardamati€on nenbr ane
filter t, osbe%’esgﬂigﬁﬁt &g i) Vg&ggﬁggﬁ Lhep, o rEe‘tdw_rrer,

sol vent was renoved at vacuum<t o |te soI
3.0t sajid was.7e&cryshall)i zedfi n ethyhyatergtiemnmdhniiecdh  2-
and weighed t o obtaln 4.22 g o f a silver conplex

et(kwléqu: C@thlﬁm%ge (VA1 vléqu%l(ﬂfpl‘“@@ IFEP P vt iy 10 mL

Ql o f,57-.5 ( 7 n I
Ofl[c:)on ?nOl’f 2]2 % \%t '?ZA ana ysclgé)glfz\.’l%-f R/% ?EDlwg&added
adﬂ“ﬁreackl%% lyak 9 @Eﬁorﬁﬁd3 htl. 5%0% @eﬁ EMmitulE. 2 |, The
CH), 1-2.92, 523325(d - ElS(s, -NH
reaqmlgnﬂ3@omwﬁl©@D 89D, ppiMialbs. 09 bAacao snurzy but it
31 76, 30.12, 24.77, 24. 39 14. 64, 11.15 Exa
RIS RE G My R S oxPHRL G t HaRpPERYIR&RADNI A £8:°2 nours

oin r’%{]%ylo%r @r%l%f%résas S tq:arﬁsé'p %‘%}gte%lfdtﬁ% %’g Qﬁ)ec%lned.

a stirrer
ﬁﬂﬁbpkésmﬂaﬁﬁﬁnlMmﬂmtiwmpykﬁﬁrbamﬁéEeQVh&QQUSalI@uﬂﬁ micron
mel ting gpi nt: 74-76 0 C) was dissolved in 10 mL o f
meFieRntol f1iter g to4. Bamew® | Pnéeﬁc§?ﬁv@rﬂd§@lﬂeoiﬂb§eaddé'"dlenr
and rfactl on was qpe rfo eratur

2 .
EhouP S ORT T e W8T AT e({ﬂ\ %tbl X?Fgrgglorg % arepi Jrrénifqg&gﬁpl s+d-

THO! 45198 Was olt@inad @ S, dd EXarphg1l acdt¥e, dried and
resultantsolution was filtered with a 0.45 nicron

wengyilmcaneof i dbteain o 4r.@é@pve afd &hes sotamntomad exenbpyedld =
99at4 Va)cuumTth% osth_la\lfenr complex had a melting point of 57-
58 °C (DSC = 57.26 °C) and a silver content of 22.0 wt$%
(TGA analysis).
'H NMR (CD3;OD, ppm), 1.11-1.19(m, -CH3) 1.51-1.69(m, -CHp, -
CH), 2.91-2.92, 3.23-3.25(d, -NCHz), 5.13(s, -NHz), °C NMR
(CD30D, ppm), 166.09, 47.60, 44.24, 31.76, 30.12, 24.77,
24.30, 14.64, 11.15

Example 2: Reaction of silver oxide with n-
propylammonium n-propylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
1.74 g (10.75 mmol) of n-propylammonium n-propylcarbamate
(viscous liquid, melting point: 74-76 °C) was dissolved in
10 mL of methanol. 1.0 g (4.31 mmol) of silver oxide was
added and reaction was performed at room temperature for 2

hours while stirring. A colorless, transparent complex

solution was obtained as 1in Example 1. The resultant
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white solid. The solid was dried and wei ghed to obtain
2.42 g of a silver conplex (yield = 88.3 % . Most of

wo b@essitser conpl ex was deconposed bel ow 130 OBCT/ER2006/000451
| eave netallic silver. The didl ver content was 38.4 wt %
(TGA anal ysis) . 1H NVR (CD30D, ppn) , 0.98-1. 02 (t,
-CH3) 1.59-1. 65(m -CH2 ) , 2.76-2.80 (t, NCH2),
13C NWR ( CD3OD, , 47.03, 27.84, 11.53 Exanpl e :

S RAHCHITO 1V T %lt]liiﬁérre x'flcfélvﬁt(}‘r‘%%éfblrfofp%ﬂ AR AR fllter to

relrrrc’c?xﬁr 08}/1{1' r@hebag%tlgzgln@ ?vi%s()?gp‘em‘%c le) n%tf |V%Scl§1ueC1U{:8p Othall’l

rer

wHiISQPr gy anmoniHen s@@@aome@adb;aér@t andWid gg1s€d i o obtain
melting point: 78-80 0C ) was dissolved in 10 nL of
2 .t hanof . a1 s0 1y efrd. Smahend ) ( XOlfe]SiIVe8803(l ae wa¥ogtided the

P SIS PO IR o PRSI S e

e{#&ﬂ%@:t%@@%@@em Tﬁé eq_x wasteheduged. oAf Lery s (rga

ours of reaction, a colorless, transparent sol ution
anmsojbia.l ned. The resultant soI ution was filtered with
0.45 micron nenbrane filter and the sol vent was

Hr S - R8O Dy a I t o oMt ahp%\ffﬁrt e~ G dl - I¥el <o i wasHz2) o
d, t oi1ebt 2. f I I
2. G PGSR | D20t ik 2 EB,h0" s L EE ST 6,

11d€5(:33nposed bel ow 130 OC to | eave nmetallic silver. The
silver content was 37.2 wt% (TGA anal ysis) . 1H NWR _
(CD3BRpamppR), B: 13-Reaxxian -B) ,s31p2r3. 3vxide with

S e R T

In a 50 mL Schlenk flask equipped with a stirrer,
1.60 g (10.75 mmol) of isopropylammonium isopropylcarbamate
(white solid, melting point: 78-80 °C) was dissolved in 10
ml. of methanol. 1.0 g (4.31 mmol) of silver oxide was
added and reaction was performed at room temperature. The
reaction solution was initially a black slurry but it
turned transparent as complex was produced. After 2 hours
of reaction, a colorless, transparent solution was obtained.
The resultant solution was filtered with a 0.45 micron
membrane filter and the solvent was removed at vacuum to
obtain white solid. The solid was dried and weighed to
obtain 2.48 g of a silver complex (yield = 95.5 %). Most
of the silver complex was decomposed below 130 °C to leave
metallic silver. The silver content was 37.2 wt% (TGA
analysis).
!y NMR (CD;OD, ppm), 1.13-1.22(d, -CH3), 3.22-3.31(m, CH),
13c NMR (CDs;0OD, ppm), 45.78, 26.06

Example 4: Reaction of silver oxide with n-
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but yl ammoni um n- butyl carbamate In a 50 mL Schl enk
flask equi pped with a stirrer, 2.04 g (10.75 itunol) o
wo 2006l08313 anrmoni um n- but yl car bamat e (whit e sol PCI/KR2006/000451
mel ting point: 82-84 0C) wd4 dissolved in 10 mL o f
methanol. 1.0 g (4.31 mmol ) of silver oxide was added
and reaction was perforned at roomtenperature. The
ction sol ution s initially a black slurry but it

re
bytur P pERINY HR AR was produced. After 2
hour s..0 Egact{i O | o , rent..sol ut .o
noe S50 a8 i oBendefiR S1£50. SHUABRRAT SR O rer
2.04D0. 45 rilccoh membraneff i htbutabdmhbeisel verduthblsScarbamate
renoved at vacuumto obtain white solid. The solid was

(WHrited sotidei BREELIR® BBEAFA 827849 6)f wassidigsolved in 10
compl ex ield = 92.0 %), ,. st f the silver .

mLc:_ogrrgl é[%(et\(/\%asno _e‘corrgdgedg bél4c')v3v 1§Hm8]d t 8 esalvleverf:et 8f§hd% was

addd¥eind Theast L ¥er wasnhert ovmed33:t2 rech (tlabanal wisd S) The
. 1H NMR (CD3OD, ppm , 0.92-0. 97 (t, -CH3 ) ,

rep@aan  4@luapionCHwas) iniits2lly 5K mplacK 2sjurry but it
2.75-2.79(t, -NCH 2 ) , 13C NVR (CD3CD, ppm, _161. 46,

t”ﬂ%%,“&%’? 2 rent 0zs iﬁ?‘%geﬁxgﬁﬁl é)r@gzecﬁéiact %ﬁe&é hours

iJver .qxid i 'fg%gﬂ fHHEEH i yi Garhamay :

Oflsnrleaaec'rStOlqgr%'LeaS\(l:%](%ltebn f a’sﬁé equl pp%g(]]ﬂwit LHa;Clsc%}f‘rrer, Btained.

The O4egu(t@nt5 sobh)iof iweebutylaspredi wmth a 0.45 micron
i sobutyl carbamate (white solid, nelting point: 80-82 0

megbraggs fsseFvedd fhr aeivert weehafdiover 2y yac3gm to

otﬂHE%? 8£'§é|¥§hjgﬁldeT%gss%qqe f%ﬁg E%%%hl%ﬂl %Fighed to
ertorne at roomterrperature. e reactron sol utien

oprasid miTal yoa Bl ack wwrdompldx i {yieraed bpansparentvost
as conpl ex was produced. After 2 hours

of the silver complex was decomposed below 130 °C to leave
metallic silver. The silver content was 33.2 wt% (TGA
analysis).
'H NMR (CD3;0OD, ppm), 0.92-0.97(t, -CHs), 1.37-1.46(m, -CHy),
1.52-1.59(m, -CHp), 2.75-2.79(t, -NCH;), '>C NMR (CDsOD,
ppm), 161.46, 44.76, 36.94, 21.05, 14.38

Example 5: Reaction of silver oxide with
isobutylammonium isobutylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
2.04 g (10.75 mmol) of isobutylammonium isobutylcarbamate
(white solid, melting point: 80-82 °C) was dissolved in 10
mL, of methanol. 1.0 g (4.31 mmol) of silver oxide was
added and reaction was performed at room temperature. The
reaction solution was initially a black slurry but it
turned transparent as complex was produced. After 2 hours

of reaction, a colorless, transparent solution was obtained.

The resultant solution was filtered with a 0.45 micron
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of reaction, a colorless, transparent sol ution was

obt ai ned. The resultant solution was filtered with a
w@O26b5/08d163 onnenbrane filter and the sol vent waBCT/ERROMWEM00451

at vacuumto obtain white sdiBid. The solid was dried

and wei ghed to obtain 2.87 g of a silver conpl ex

(yield = 94.4 % . Mst of the silver conplex was

C osed.bel ow 130 0OC to.l eave netallic silver. The
TS oEht BoF HEE 9905 SeVFEReAvAR BRI Sed  4H Npkium to

A GHDYEER 7o S oA e s BALL I Ty o
o3 169, 2 387 16, 030. a4531]2<fbr420®qalmke giel®Reactidord ) Most

silver oxide wth tbutylamoniumt- butﬁl car bamat e In a
o5t %h%‘i’%ﬁkc?‘lnaéﬁxeﬂaﬁpS@GOWPPﬁeﬂ SeilPrer 302,64 & leave

ft I I bayat e
o Tt BHEL IO L LY SELORLS wps e
arga](ydsl%l ol ) of silver oxide was added and reaction

was performed at roomtenperature. The reaction
"Hs OIMR | GiP-W8s iDBmi-alQ 48 &r (ol %Rcld s| ¥y » but- 671 1t-Gréned —CH) ,

2 AT, CEeBTEs S TARELRE s ot on de o %260,

33)blt@|nﬁﬁ45Thezge@ngtant sol utlon was filtered with a
0.45 mcron nmenbrane filter and the sol vent was
rennEedmpﬂevaa&un1Reaobuann Wi t essoved. Theidol | dinas t-

drled and wei ghed to obtain 2.94 g of a silver conpl ex
bytyi lgmgranigm oFdhut W@ rkimatfe SI | ver conpl ex was

CeomoSEafe b 3000 L EASCIBLBLLIC S, ecer,
2 (02D3ED, (ppny 5 lm&ﬁ.(Sof-CkautylﬁﬁhéhEh&(IXMHﬁtjﬂﬁ@nbamate
(white solid) was dissolved in 10 mL of methanol. 1.0 g
(4.31 mmol) of silver oxide was added and reaction was
performed at room temperature. The reaction solution was
initially a black slurry but it turned transparent as
complex was produced. After 2 hours of reaction, a
colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain
white solid. The solid was dried and weighed to obtain
2.94 g of a silver complex (yield = 97.0 %). Most of the
silver complex was decomposed below 130 °C to leave
metallic silver. The silver content was 31.4 wt% (TGA
analysis).

'Y NMR (CDsOD, ppm), 1.27(s, -CHs), *°C NMR (CDsOD, ppm),
161.52, 50.94, 32.28
Example 7: Reaction of silver carbonate with 2-

ethylhexylammonium 2-ethylhexylcarbamate
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161.52, 50.94, 32.28 Exanple 7 : Reaction of silver
carbonate with 2- ethyl hexyl amoni um

wQ2@bloyilhexyl carbamateln a 50 nlL Schl enk fl askper/KRp@e@00451
with a stirrer, 3.27 g (10.86 mmol) of
2- et hyl hexyl armoni um 2 et hyl hexyl car bamat e (vi scous
l'iquid) was dissolved in 10 nL of nethanol and 1.0 ¢
(3.60 mmol ) of silver carbgnate was, added.

The
r eactior? sePutfon SEadenki tikaty §HEPPEH §’f3utrhr y2puttigrer,
téHnEd tragieaégnt %ﬁoﬂ?aCtb%n pﬁp%ﬁﬁgﬁﬁ. féﬂﬁé%lum 2-

hours acfron yel'l ow,” 't ranspar ["'ut 1 on was
emmmcmmmnfvrmwmd orwaof i conpleX.imMhe) mL

resultant solution was filtered with a 0.45 micron
ofrenetlaarct i hodr lafd @ he3 sl vienel wasfr edeved &@npenanfa was

C%ég Cgbtg[' n V\,hl te soI [ dOlqu{{}\e%lfoco(rjrpﬁmst dried andegl\;\F%g S@%urry

buf - lﬁfb%hr%dt b@:aﬁié;}éa!erﬁzo@é ei‘eﬁ\@ﬁlgﬁcgﬂf@@%@@eB@ OWfter 5
130 OC to leave netallic silver. The silver content

havass 18166 mta%t(lm amal ysildpw, 1H-ANMROEOBBOD, sppajion was
1.11-1. 19 1.51-1. 69 - , - CH
okztagan%dgzwhsn%s %012}53(]6‘“6& N@ﬁ?jﬂuc(ts%s(&? aNl—&?mglﬁi’%C The
%!ﬁé&%@%@@{@ @56 P %e t4rf' §4O @é— rz6cr<§p Iﬂémbrane
4 AIV1 .1 . React’i on of

ffﬂﬂdﬁra@@(Eh@ﬁ@%L&edﬁﬂh@%y@émd%wmmﬁtumébUEmh@&ycmtaln
ethyl carbamate In a 50 nL Schlenk flask equi pped wth
whgitsd | ppéid.2. fﬁug @Qilggwﬁﬁﬂyrbed and welghed to obtain

t hoxyet hyl anmoni um. 2- et
4'3]02?}3%!, Oﬁe?t P %ghj DOi r(ftompgrfx %y K rby?l 39;;8 | 7 ve ﬁfe the
silv&f Eedhnot . Jad %éé@rﬁ’ﬁoé@@' )beolf v§5| | e OC3@detc\!\lasleave
added and reaction was perforned

metallic silver. The silver content was 18.66 wt% (TGA
analysis).
'H NMR (CD;0D, ppm), 1.11-1.19(m, -CHs) 1.51-1.69(m, -CHy,
CH-), 2.91-2.92, 3.23-3.25(d, -NCHp), 5.13(t, -NHy), '°C NMR
(CD3;OD, ppm), 166.09, 47.60, 44.24, 31.76, 30.12, 24.77,
24.30, 14.64, 11.15

Example 8: Reaction of silver oxide with 2-
methoxyethylammonium 2-methoxyethylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
2.17 g (11.18 mmol) of 2-methoxyethylammonium 2-
methoxyethylcarbamate (white solid, melting point: 41-
42 °C) was dissolved in 10 mL of methanol. 1.0 g (4.31
mmol) of silver oxide was added and reaction was performed
at room temperature. The reaction solution was initially a
black slurry but it turned transparent as complex was
produced. After 2 hours of reaction, a yellow, transparent

solution was obtained. The resultant solution was filtered
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at room tenperature. The reaction sol ution was

initially a black slurry but it turned transparent as
w@ooplogMsnas produced. After 2 hours of reactiPOT/KR2006/000451

yel | ow, transparent solutiord/as obtained. The

resultant solution was filteredwith a 0.45 mcron

menbrane filter and the solvent was renoved at vacuum

to obtain brown, viscous liquid. The liquid was dried
wigit fei §hiel t“kicn%’t“al ‘HeIles@n% diildedi | 9-f ddifpl églvent was
8 f t | ver; LUTR ex;

r%yéﬁén%oggd U@a w 136 O%taol eg?/gmr}et gllrjl Ic sil \%&ﬁjﬁ?he
1ﬁqdi@rwa@nﬁemédv\a$1d35:e&g\ué% (t'l&B%l@ttmirysjzs58 GHOMNVR silver

( CD3OD, ppnl , 2.93-2. 96 (l\gl , 3.39 (s, -CCH
caypley, 4pisl ‘SOFt B81edH ¥B)- G Nwﬁe (@%@Dlv&gmcomplex was
adinehed et 36 h@grgjﬁ { L end o eaCtion Ol e
o Py ey sar g N (BB Sehdenk flask

equi pped with a stirrer, 1. 78 g (12.790 rmol) of

"H2- NiyRIr d@e@hyl ammjnl uen 23- Dy 86 Ok y et-iIHg ar baret%( aysas-OCH3) ,
dj ssol ved in net hanol . 1.0 g (4

'sﬁv%ﬁ%&tr'de% addfé@ AR ¢ 5060 on ok periléilnéé'at” 11,
5g%ﬂ fﬁp%{ature The reaction solution was initially
ac

urry but it turned transparent as conpl ex

was piadpced. #Nf t eRedchavhs off resgliiven, axyield owwith  2-
transparent sol ution was obtained. The resultant
hquyeeﬁhma@mmmm &wqu@mw@@mmm ane

filt r and ?O re ved at v cuu to obtta.l n
brow’i™ i s¢ usm &en ]ﬁ i §MMABPar & gd Sstirrer,
1W8i g t q19btegi n %m%@ g Oéfa S?zlP{ ﬁ%léﬁﬁh&ﬂlﬁum 2-
90.1 0 o) . Most of the silver conp ex was deconposed

h;bﬁ@wéﬂwmnbﬁmaetaa/ewast dliikisolsebdvem IThemsi loafermethanol.
]_%?nteqt.g%ssﬂgf}mggnggééﬁnﬁgqgéﬂwas added and reaction
was performed at room temperature. The reaction solution
was 1initially a black slurry but it turned transparent as
complex was produced. After 2 hours of reaction, a yellow,
transparent solution was obtained. The resultant solution
was filtered with a 0.45 micron membrane filter and the
solvent was removed at vacuum to obtain brown, viscous
liquid. The liquid was dried and weighed to obtain 2.50 g
of a silver complex (yield = 90.1 %). Most of the silver
complex was decomposed below 130 °C to leave metallic
silver. The silver content was 37.1 wt% (TGA analysis).
'y NMR (CD;0D, ppm), 2.82-2.85(t, -NCH,), 3.61-3.64(t, OCH,),
3¢ NMR (CDs;OD, ppm), 166.16, 63.70, 46.12

Example 10: Reaction of silver oxide with 2-
cyanoethylammonium 2-cyanoethylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
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1H NVR (CD3OD, ppm), 2.82-2.85 (t, -NCH2) , 3 .61-3.

64 (t, OCH 2) , 13C NWR (CD30D, ppm, 166.16, 63.70,
wdeootasHzanpl e 10: Reaction of silver oxide w POT/RR2006/000451

cyanoet hyl ammoni um 2- cyanoetly| car bamate In a 50

Schl enk flask equipped with a stirrer,2.40 g (12.90

mol ) o f 2-cyanoet hyl amoni um 2 - cyanoethylcarbanate

(mhlte SO|Id nEItlng 0|nt 70 72 °C) was di ssol ved

24P 10 9ti L{52f et hARSH) 1. efg (@??Y%ﬂﬁﬂ%h%}quSQk%ﬂ 2-

C%%ﬁﬁéﬁh cé%gﬁﬁ'gydg ﬁfgé QS}T?IOBSEQQB§E$O§DE r%%m72 °C

& Tealtion S0 n-was al
wad agkssbuvey byt 1iot rIurgrednétieaspar ent. @ § qqrmllex:mwas of
produced. After 2 hours o f reaction, a colorless,
s it lreas pax e@e Y8 uRIdste e b b 9@ Pleten Thes r psufpamed at room
solutlon was éhltered with a. 0.45 mcron,ne

QTR AT { RS oPSEAT Lhds SOAVER &74° vibahRpelg 2 black
s1QptA npubi e SCQJr'ndad T@ﬁﬁ&éapeﬂ@sagrb@ap@esi %'sgllﬁldoduced

o obtain 3.06 g o a silver complex (yreld =
Aftddbou? 6Botrs fou‘fherslalcvepnconpl enqdaBCl@@csonpdsreahsparent
be|OMI15O OCt oleave nmetallic silver. and unreacted

Vrifafint it PR e S MostT RS £ e 1 et Wb e st L L tered
HTﬁr?Oﬁp%eaﬂsb%%vyo%S Infhod LaaeIeLAll ) L¥Elent was

e sSilver content was anal ysi s) .

rdoxargd eatl.vdaact | 06 @H%aﬂd\m%1©a|661Wﬁth The solid was
%ghollnlun1no hol i necarbamate In a 5 0 mL_Schl enk
dxfi ek agguivpspedhad t foa Srtiairer 3-96819 gof 12 9g1AHEF) @Prplex

(JPPICL T ] PhobLtEgaIBaTR € g 350 Pl vas
ddE@sAkied mcr@aqtsoon%%teerﬁewsd REtE00M  silver and
tenmperature. The reaction solution was initially a
urbt ekt esd uprygahut irateuridds .t r aMsphr erft the cdApkex wasplex
wgg(ﬁgggﬁgosed below 250 °C to leave metallic silver. The
silver content was 28.7 wt% (TGA analysis).
Example 11: Reaction of silver oxide with
morpholinium morpholinecarbamate
In a 50 mL Schlenk flask equipped with a stirrer,
2.81 g (12.90 mmol) of morpholinium morpholinecarbamate was
dissolved in 10 mL of methanol. 1.0 g (4.31 mmol) of
silver oxide was added and reaction was performed at room
temperature. The reaction solution was initially a black
slurry but it turned transparent as complex was produced.
After 2 hours of reaction, a yellow, transparent solution
was obtained. The resultant solution was filtered with a
0.45 micron membrane filter and the solvent was removed at
vacuum to obtain gray solid. The solid was dried and

weighed to obtain 3.29 g of a silver complex (yield =

86.4 %). Most of the silver complex was decomposed below
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After 2 hours o f reaction, a yellow transparent
sol uti on was obtained. The resultant sol ution was
wo dobesaas Wi th a 0.45 mcron nmenbrane filter apdi/KiRe006/000451
solvent was renoved a t vacd9mt o obtain gray solid.
The solid was dried and weighed t o obtain 3.29 g o f
a silver conplex (yield =86.4 %) . Mdst o f the
silyer conpl ex was deconposed bel owl30 0C to | eave
13fet af | te shaama . mehaliifyveéd 16htentTasS 2BY ST weg PRk was

Reaction of silver oxide with
ek atii ey Ry

hexanet hyl enei m necarbamate I n a

50 pkekafphkenk 10l ask reGuitpped width a sstiivigrer, ckik® g with
(12.90 mol ) of hexanet hyl enei m ni um
hereamaigthya esiai i nige drdsana e W disgwcraddmpr ti nl of

nmet h noI 0 of, silver_ oxide was !

and r8aci | %R v{g% %ggﬁsgggagja Sk oS EBRS ralut\lr/iljgl hSdClrrer’
3Ieactiof sol yghopowas infichiyal 1y & bl adke ety e idinium

turned transparent as conplex was produced. After 2
hdranest of 1 erenict imecabayel tow,wa g ansizegainted ol aut i o vvalsL of

obtai ned. The resultant solution was filtered with

m@@%cr&w%‘of%né f‘i”q“?%} ahd SERESSoPFRE WES atded and

V\Blg tootaln a silver

&Imfpicﬁi( (yael dJ_I’i-l‘lBﬁiBl}?/O )a . vtk ofthdtecy:.l lswer  cionpl @xrned
was deconposed bel ow 130 OC to | eave netallic SI l ver.
L ITHESRATGRT @6nt GPEPHES 2550 REUSUFERA. anahleps) 2 hours of

BAAE, 121 FEPSll O SloBLUEE SXLG M BRI M. e
regéd%ia?ﬂt & 104t o 862 P )t S e AMPDIN UM C M D it 1o r@nferddrane
ffﬁé;r and the solvent was removed at vacuum to obtain
brown liquid. The liquid was dried and weighed to obtain
3.29 g of a silver complex (yield = 86.8 %). Most of the
silver complex was decomposed below 130 °C to leave
metallic silver. The silver content was 25.9 wt% (TGA
analysis).

Example 13: Reaction of silver oxide with ammonium
carbamate

In a 250 mL Schlenk flask equipped with a stirrer,
6.71 g (86 mmol) of ammonium carbamate and 15 g of
isopropylamine (0.25 mol) were dissolved in 50 mL of
methanol. 10.0 g (43.1 mmol) of silver oxide was added and
reaction was performed at room temperature. The reaction
solution was initially a black slurry but it turned
transparent as complex was produced. After 3 hours of
reaction, a colorless, transparent solution was obtained.

The resultant solution was filtered with a 0.45 micron
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i sopropylamne (0.25 nol) were dissolved in 50 nL of

nmet hanol . 10.0 g (43.1 mmol ) of silver oxide was added
w@nahengrss i on was perfornmed at room t enper at ur BCT/KR2006/000451

reaction solution was initiaddy a black slurry but it

turned transparent as conpl ex was produced. After 3

hours of reaction, a colorless, transparent solution

was obtained. The resultant solution was filtered with

meply A nf &t bRke /Y ane§ i PPéVeaFnd Wafe LHIE @ARs vacuum to
ve % to ai ol Th ol
O%t%lpg% ghgttvvel g(ﬁlul(rjato ggtgaisg) 9§a§ dlfr ed né L”qu\%% to
olwtoat eX6 (90 efdof 8459 1erx mlpl@fx tryae:;ud \ﬁer84:09'rp%)ex Most
was deconposed bel ow 130 0C to | eave netallic silver.
Ofl'h"eh%lFvaeéoﬁP@ﬁ%eWaB’a&ZdGC\WE“WF‘FGAbQAQWyé@) °C to leave
e 14: Reacti of s Iver car, bonate W t b
mgg ﬁ%tgllver 250%ﬁf S%h ontﬁ eqUIppeéE'%angﬁ n]TGA
rglygﬁg 3.36 g (43 mvl) of ammoni um car banmat e and 15
g of |sopropyl amne (0.25 nol) were dissolved in 50 nL
of mExhapdle. 114 88 Hep4Bionmull) ofikvéwer ceabboadee with
was added %d reacti on was performed at room

AN AL Tt a%%ereactl on solution was initially a
yell oy ZA U%?M bt éhié‘ﬁl@e?lhéﬁnf&ﬁf eﬁ;ﬁecﬁswf HPLEXs ¥BSrer,

produce ter 6 ours of react col or ess,
3i1¥3@anspar@i swolalt)i omfwasmebhdaumedcathemaesul aadt 15 g of

solution was filtered with a 0.45 m cron nenbrane
li’r‘?%%ﬁ%@”ﬁe bidfentmadds MeFSyedigtoviedumifo bt aﬂ‘% of

mv@ lSO|I solk: S drll Pd W?ILI hed tdgbobg1 LN as
(i g of a s ver ex i:yl el d" = l5/05: fbs

added hengi L¥EEL €OAPLEAX \p@&f@&ﬁ@@p@&edz&% %ﬂg&%ﬁ@ The

| eave netallic silver. The silver content was 45.8 wt %

rgaga@son solution was initially a yellow slurry but it
turned transparent as complex was produced. After 6 hours
of reaction, a colorless, transparent solution was obtained.
The resultant solution was filtered with a 0.45 micron
membrane filter and the solvent was removed at wvacuum to
obtain white solid. The solid was dried and weighed to

obtain 25.60 g of a silver complex (yield = 84.5 %). Most

of the silver complex was decomposed below 130 °C to leave

metallic silver. The silver content was 45.8 wt% (TGA
analysis).
Example 15: Reaction of silver oxide with 2-

ethylhexylammonium 2-ethylhexylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
3.25 g (10.75 mmo1l) of 2-ethylhexylammonium 2-
ethylhexylcarbamate (viscous liquid) was dissolved in 10 mL
of tetrahydrofuran (THF). 1.0 g (4.31 mmol) of silver

oxide was added and reaction was performed at room
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anal ysis) . Exanple 15: Reaction of silver oxide with

2- et hyl hexyl ammoni um 2- et hyl hexyl carbamate In a 50 nL
weedbesdass | ask equi pped with a stirrer, 3.25 gpC¢I/BRZEG6/000451

mol ) of 2-ethyl hexyl anmoni @h 2- et hyl hexyl car banat e

(viscous liquid) was dissolved in 10 nL of

tetrahydrofuran (THF). 1.0 g (4.31 mmol) of silver

oxi de was added and reaction was perforne

terrmﬁﬁae‘%wat uFe FRECFARBt iSGH M i e mgl?%?ﬂw Py Rack
sRlack s @&%?ﬁgté¥ %LJE@H@pggeBBm€§e%om%§”bﬂgﬁhced.
0 I'T ow,

pr Toduced: After ours reacti on
Aﬁtrearﬂspahenﬁ:sscdﬂméﬁbm,obaayaédiowTh@nae&pIatr@mt solution
solution was filtered with a 0.45 m cron menbrane
wadg | perainddt he Thel varrulwastr espohdidi et vatulilt8rept aiifh 2

olid. The soli.d sdrle an to '
O%%%Smgcﬁ D AERPEARe cohpFER &S el%(l':}e %g\gﬁfgll% a ]:O OQ}erh at
vaddigudi kweroseaph exynwas despinposedthel @Wliao iné t @rled and
| eave netallic silver. The silver content was 25.97

watghdT Gacanabysis) .3 .Bé&anpl eoc162 Reatvedn winsligyelyield =

oxi de with 2- ethyl hexyl thyl h
3Eat bahht o Mo 88 hECSEHLANE FPAER Bqiis iriaTpsee below

1%6' ﬁ;cl %‘(f:%r &néQaZ§1 h wdr .2- ef‘}%’l B%%@m@yﬁt@nt was

amate (viscous liquid) was dissol ved
25n9710wm%. OfGEtdmydalj,as;&é)ate 1.0 g (4.31 mmol) of silver
oxi de was added and reaction was performed at room
t enpérarwle. The: r eBERFBACBol B orPWWa%T ni PrafPy #ith  2-

k slur but % rned trans arent as conpl ex was

%? u%’é%fa%%?ré}urﬁ o‘f#%yﬁ? fa% ]ip%n a col orl ess,

trangpar gntsosohyt iseih 1wk Obléléslﬂe@qu-[b@eﬁesw:[ﬁlanta stirrer,

solution was filtered with a 0.45 m cron
3.25 g (10.75 mmol) of 2-ethylhexylammonium 2-
ethylhexylcarbamate (viscous liquid) was dissolved in 10 mL
of ethyl acetate. 1.0 g (4.31 mmol) of silver oxide was
added and reaction was performed at room temperature. The
reaction solution was initially a black slurry but it
turned transparent as complex was produced. After 2 hours
of reaction, a colorless, transparent solution was obtained.
The resultant solution was filtered with a 0.45 micron

membrane filter and the solvent was removed at vacuum to

obtain white solid. The solid was dried and weighed to

oP

obtain 3.53 g of a silver complex (yield = 83.17 %). Most

of the silver complex was decomposed below 130 °C to leave

metallic silver. The silver content was 26.34 wt% (TGA
analysis).
Example 17: Reaction of silver oxide with 2-

ethylhexylammonium 2-ethylhexylcarbamate

To a 50 mL Schlenk flask equipped with a stirrer was
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menbrane filter and the solvent was renoved at vacuum
to obtain white solid. The solid was dried and wei ghed
wo oooelosasn 3.53 g of a silver conplex (yield =PBBKRZO¥000451
Mbst of the silver conpldg was deconposed bel ow
130 0OC to leave netallic silver. The silver content
was 26.34 wt % (TGA anal ysis) . Exanple 17: Reaction of
silver_ oxide with 2- ethyl hexyl anmoni um

adreq hﬁh%%yl%ar baiel@ TRl 50 ¢ SoHidhkl g agiammonium - 2-
LSRR (1 RS 5 80 0 (17 B0 Sk o

siwvéﬁouslheqwad)adﬁdﬁgpdd-ﬁéa@ﬂnh) wésspevéproxiddeat room
was added and reaction was perforned at room
temppertttif e. The reactiion stlbioh wedsi aptfaplyyaa black

DL A, Ml LD LRI 0ng3  coc

reacti on

Afﬂé@sﬁah%ﬁkssﬂﬂﬂté&bﬂ%@nPbéagﬁﬁdowThQﬂéﬁ%ﬁdﬁﬁﬂt solution
solution was filtered with a 0.4 5 nmi cron nenbrane

wds | betaanddkepfThat nescuurantto sbtwti romhvae $olitgrefhevith a
sol i d was drled and t 3.58 f .
0 SH1 v SEsmpreR FLOGEE 28R06 Rebtus GroERB 0 virtain

wrgl?{@ %4@ 1PIPaged gbelaw &?eQeQCatn% 'ﬁéﬁ’&é@t all iGtain

ver. silver content was 25.97 wt

3 a5@l ysbs) a. sE1aeR! eokPleReasticqnt 6f &8 I2\Ber° Joxi Aot tdf the
am noet hyl anmoni um am noet hyl carbamate In a 50 ni
szsb‘r@:enkcqsmxa?sqadeq‘m@pe@ewwp%\e%t|b¢3eq>w 1137%3 gC(1‘E)° 75Leave

of a noet hyl, ammoni.um_am noet hyl carb (Whi.t e
m%ﬁﬁ %ﬁ §§olvt§ i KLY S BPRet hansr. §7 p& (TGA

ﬁg@¥§l§ S|Iver oxi de was added and reaction mas
perforned at roomtenperature. The reaction
Example 18: Reaction of silver oxide with

aminoethylammonium aminoethylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
1.763 g (10.75 mmol) of aminoethylammonium
aminoethylcarbamate (white solid) was dissolved in 10 mL of
methanol. 1.0 g (4.31 mmol) of silver oxide was added and
reaction was performed at room temperature. The reaction
solution was initially a Dblack slurry but it turned
transparent as complex was produced. After 2 hours of
reaction, a colorless, transparent solution was obtained.
The resultant solution was filtered with a 0.45 micron
membrane filter and the solvent was removed at vacuum to
obtain black, viscous liquid. The liquid was dried and
weighed to obtain 2.21 g of a silver complex (yield =
79.99 %). Most of the silver complex was decomposed below
130 °C to leave metallic silver. The silver content was

42.12 wt% (TGA analysis).
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solution was initially a black slurry but it turned
transparent as conpl ex was produced. After 2 hours of

WO e@e8x183 a col orl ess, transparent sol uti on WBST/KR2006/000451
obt ai ned. The resultant sol &jon was filtered with a
0.45 micron nenbrane filter and the sol vent was
renoved at vacuumto obtain bl ack, viscous quuid The
liquid was dried and wei ghed to obtain 2.21 of
si | vERAEBREI ext yi eREast 79N 990d) . Nostelof ?ﬁéd§|IVéFh 2-

d beho tall
< GRS M JFEQEPO5e0 behou 190,010 LBRUBL TR Al 1© ana
ardired &/t Bl arlmxaiphe diin Redet i @arefmasid ver oxide with 2-

et hyl hexyl ammoni um 2- et hyl hexyl car bamat e and
ani ndét hiy| Rnohk uﬁlcéﬁcﬁ%etmsleaﬁﬁaﬁapédl itsoanistirrer,

I enk Tl ask pe Mﬁth G tirrer 07
R s i
e@f{m YA ek M 2- et hyth%)&YlE/Qﬁé}R?UIEE@bQﬁgte and
am noet’hyl anmoni um am noet hyl car bamat e was di ssol ved

amimdé: gl ayfmoret dranahinde Oh gl ¢drBdmap®| Yaef ddislsedved in 10
oxi de was added and reactio erforned at room

Ml eRperBtithaoThe fedct or s 3%ﬂ¢% Wa8fi it egy yogide was
adl@gka ShUELYCPUb T 1iabU RS SRS RA Ao, £UMES  The
produce f hour reaction or] ess,
rddatisgar el golai | @aswasnobial bed.a Thd aicgksuklapty but it
solution was filtered with a 0.45 m cron nenbr ane
t#KWQ%rté®@S@%é6%6l9§nFOWE§eBeW@@e@QﬂdW%%hunﬁﬁGQﬂn%ﬂWpurs
3% Vi scous |q |d The I|q¥|d was rled and
Ay K R

Ty obtan” BFERTIVER Tonprex” (3 el Qptained.

Tﬁ%§ @%s%htaMQSts@ﬁuﬁb@nSHkMﬁerQﬂEEQ& Wwast 1leGonpoged micron
bel ow 130 OC to | eave netallic silver. The silver
negomtant wasted. 200dm Y€ TeAluaat ysias) .removed at vacuum to

obtain orange, viscous liquid. The liquid was dried and
weighed to obtain 3.85 g of a silver complex (yield =
94.59 %). Most of the silver complex was decomposed below
130 °C to leave metallic silver. The silver content was
24.20 wt% (TGA analysis).

Example 20: Reaction of silver sulfate with 2-
ethylhexylammonium 2-ethylhexylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
2.42 g (8.00 mmol) of 2-ethylhexylammonium 2-
ethylhexylcarbamate (viscous liquid) was dissolved in 10 mL
of methanol. 1.0 g (3.2 mmol) of silver sulfate was added
and reaction was performed at room temperature. The
reaction solution was initially a white slurry but it
turned transparent as complex was produced. After 2 hours,
a completely transparent solution was obtained. The

resultant solution was filtered with a 0.45 micron membrane



Exanpl e 20: Reaction of silver sulfate with 2-

et hyl hexyl ammoni um 2- et hyl hexyl carbanmate In a 50 ni
weedbesdass | ask equi pped with a stirrer, 2.42 gp¢BKR006/000451

mmol ) of 2-ethyl hexyl anmoni & 2- et hyl hexyl car banat e

(viscous liquid) was dissolved in 10 nL of nethanol.

1.0 g (3.2 mol) of silver sulfate was added and

reacti on was perfaorned at roomtenperature.

erJefe@f. GR%sof e e et nVeF al 1§y Sthi €8 swaLﬁW“ bGP jgptain
tur ne ns Sy I r
R LT o SRP LS APe prisierle ALRS Bcprace,
ddhed r asdl tad gised uitloorkaﬁSlI’ﬁl Bt.evedy wotth &2 8i45efr C¢<§Iﬁplex
menbranefilter and the solvent was renoved at vacuum

ijeﬁkﬂbteﬁn Yhi e °sb+ id. MRt sotf d VR rech YRt al FeBRER n Was

eth [ edtoot|n315
descf? %n‘% g)? i gﬁd 9?.83 %3S Wg% it <t he lswlgefver he
s CoPept %ﬂ\@én@%@meﬂs bt W AS0 é}ﬁ‘ai;esma.ve netal lic
silver. The silver content was 21.35 w % ( TGA

anal jasciample E>2arrpl et iReactdfon Sdflvsﬂﬁ veritiatet evith  2-
W|th2 hexlammn|um2 et hyl hex carbamate In a
B TS B T L TPaats r rar 5755 &

(7 3&ﬁﬁ“§'ho°ﬁm§ %E%XE%&XY£P£§PnbﬁGh%ped with a stirrer,

et hyl hexyl carbamate (viscous |iquid) was dissolved in
213 L gf nethawl . dm®ly (508 M-k tofy 1$idxwdrammichriate  2-

was added and reaction was performed at room
ewwﬁwm@b%@t?eé&w%u%o}wm% RS i i eFatvsd ain 10 mL

%hoﬁgh5|u£ry PUB %ugn gan té]%%ra%nﬁgﬂﬂJ xm%@Sadded

uced’ After 2 hé transparent
ars®! Utd D0 1&s ot al -fomd e%tﬂtaiabnsok@tnp@ﬁra\ﬁme. The

filtered wwth a 0.45 mcron nenbrane filter and the

reptveot aslutdimvedast ¢atbbaliy obt aiite slurry but it
turned transparent as complex was produced. After 2 hours,
a completely transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain
white solid. The solid was recrystallized in ethyl acetate,
dried and weighed to obtain 2.76 g of a silver complex
(yield = 85.6 %). Most of the silver complex was
decomposed below 130 °C to leave metallic silver. The
silver content was 22.73 wt% (TGA analysis).

Example 22: Reaction of silver «cyanide with 2-
ethylhexylammonium 2-ethylhexylcarbamate

In a 50 mL Schlenk flask equipped with a stirrer,
2.83 g (9.37 mmo1l) of 2-ethylhexylammonium 2-
ethylhexylcarbamate (viscous liquid) was dissolved in 10 mL
of dimethylsulfoxide (DMSO). 1 g (7.5 mmol) of silver

cyanide was added and reaction was performed at room
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white solid. The solid was recrystallized in ethyl

acetate, dried and weighed to obtain 2.7 6 g of a
wadosms3isonpl ex (yield = 85.6 %9. Mst of the BCT/XRR006/000451

conpl ex was deconposed bel 05130 OC to | eave netallic

silver. The silver content was 22.73 wt % ( TGA

anal ysis). Exanple 22: Reaction of silver cyanide with

2- eth{Ihexylannnniun12-ethy|hexy|carbanate In_a 50 nL .
tegepr BRKUF S ask TERUITSREE 1AMt H5 AL &t 33 e¥as 2183tgaldyzp white
I f.2-ethyl hexyl apponi um 2- hyl h |.carbanmmt e
TP BT i L. BrRRBr YRt oo CRE BN U B ancea.

atlieet hyl stibliroxi de (EdMEetdly (Transpotdn®of sSélwelon was
cyani de was added and reaction was perforned at

obpyhredpertiter eesTheankagplvhisdl wBsod iwasrien t4igiH ya a0 - 45
white slurry but it turned.transparent as conpl ex was

i Edfc NIRRT | £ HSGTs, SHOcORBT ot 4 Tiandgar eREmoved  at

vSQhtthi 08 ¥BEa PR ghied. sdNeqr estid agd1 S9! Wi & OPe¥BPstallized
filtered wth a 0.45 mcron nenbrane filter and the

irsoévbpl wasteérpved iad aaclum ighabt o nobhate Sellbd.g of a
The solid was recrystallized in ethyl acetate, dried

s bhte heicged 0 dBE8LA 3= 182g48f ) si| ePSeomfl ekhe silver

' = . 9 t j I .
b EBosely s Betbla, B her | I B ES megartic
sBivyEr o eitl was otintdh tWinds( DGA 4analtesi (I)ca Bxanplsas) .

23: Reaction of silver oxide with 2- . .
et hy Exepilenmond um ReachyPhexplf cazborrit e PHigde50wHth  2-

Eplsnt (Lagky s pred Wb o silgter, s 2 0 (1161
(7SSl 0 6 oot ool s e,
3reactign wddlpédf or medlat r @dm t eperhatlirexy THmenonium 2-
ethylhexylcarbamate (viscous liquid) was dissolved in 10 mL
of methanol. 1.0 g (4.31 mmol) of silver oxide was added
and reaction was performed at room temperature. The
reaction solution was initially a black slurry but it
turned transparent as complex was produced. After 2 hours,
a colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter to remove unreacted silver oxide particles and the
solvent was removed at vacuum to obtain white solid. The
solid was dried and weighed to obtain 4.02 g of a silver
complex (yield = 85.2 %). The silver complex had a melting
point of 55-57 °C (DSC = 57.34 °C) and a silver content of
21.43 wt% (TGA analysis).
'Y NMR (CD3;OD, ppm), 0.87-0.99(m, -CH3) 1.31-1.47(m, -CHg,
CH-), 2.69-2.70, 3.01-3.02(d, -NCHp), 4.90(s, -NHz), '*C NMR
(CDsOD, ppm), 165.00, 47.70, 44.25, 31.73, 30.90, 24.73,
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reaction solution was initially a black slurry but it

turned transparent as conplex was produced. After 2
whowwssg3183 col orl ess, transparent sol uti on was POL/ER2@E000451

The resultant solution was A8 tered with a 0.45 micron

menbrane filter to renove unreacted silver oxide

particles and the solvent was renoved at vacuumto

obtain white solid. The solid was dried and wei ghed to

Z%Jﬁ%%m n4. 9> glbil@a SI | ver conplex (yield =85.2 %.
The si| ver co ex It f 0
% On%l.) C@lo Io%g p lq;ero g% a% %& 2-

(DSC™= a-§P1'ver ‘content: of

e{ e 1mﬁn@aluﬂ%mm@m ppm) , 0.87-0.99(m
- CH3) 131147(m ~CH2, - CH), 2.69-2.70,
3. 0113. 02( &0 -thlemkgoz%ask NE2) i PPe3C VR ( @D@@Drrer,

155 1??50%7 e 24 es%viﬁés?%%%%?%ﬁ. itgpace

(Ers &y Pfddi@W@Qé“ S03 b caedonat €0 | i, 8o BO0npt haSshl enk 0 g
flask equi pped with a stirrer, 4.86 g (25.37 mol) of

(2- 21 hyiredny | @fmeni lmarbi cai Benatas (adsledusarid q[;red):twag was
di ssolved in 10 nL of methanol. 1. (4,31 mol)
Pef fYEFedxPle TRES afoed%rbewweact%% \KﬁéCEéPflorsr?eldltéton was

ﬁog{%cgynp%faw TQﬁ ﬁgcte% rleJ Utt'u?ﬁeﬁastkghgkgue?{t as

slurry but ansparent as conpl e

cHAS1 &% 0duged. phAbtigked. hour sftarcobor Ihesss,t r anspaseditless,
sol uti on was obtai ned. The resultant sol ution was

tfansereenn shlatdouswascobh afigisan€hle |Tesuldent hgolution

RIS LSS 3 pechuLe, SUELAMNEE 0 g cno
séﬂééﬁ% QQng%ﬁoQﬁbe@%'vgghéhg@o theashl veriteomieXd. The
had a nelting point of 56-57 0C (DSC = 57.66 0C ) and

s@l 5 | wes caritentarof weighed to obtain 4.33 g of a silver
complex (yield = 73.9 %). The silver complex had a melting
point of 56-57 °C (DSC = 57.66 °C) and a silver content of
21.48 wt% (TGA analysis).
'y NMR (CD3;OD, ppm), 0.93-1.08(m, -CH3) 1.31-1.64(m, -CHg,
CH-), 2.93-2.94, 3.25-3.26(d, -NCH»), 5.13(s, -NHz), >C NMR
(CD;OD, ppm), 165.56, 47.73, 44.23, 31.713, 30.08, 24.72,
24.28, 14.69, 11.17

Example 25: Reaction of silver oxide with
isopropylammonium isopropylcarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
2.01 g (11.18 mmol) of isopropylammonium isopropylcarbonate
was dissolved in 10 mL of methanol and 1.0 g (4.31 mmol)
of silver oxide was added. The reaction solution was
initially a black slurry but it turned transparent as

complex was produced. After 2  Thours, a colorless,

transparent solution was obtained. The resultant solution
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21.48 Wt % (TGA anal ysis). 1H NVR (CD30D, ppm

0.93-1.08 (m -CH3) 1.31-1.64 (m -CH2, - CH),
wWQ@288/02319%, 3.25-3.26(d, -NCH2) , 5.13(s, - NH2PCT/KR3@6/000451

NVR (CD3OD, ppm), 165.56, 42773, 44.23, 31.713, 30.08,

24.72, 24.28, 14.69, 11.17 Exanple 25: Reaction of

silver oxide with isopropyl anmmoni um i sopropyl car bonat e

In a 50 nmL Schl enk flask equipped with a stirrer, 2.01
wap (f1li8rRAplYidt Rsdbrbpylaffiehi Marcsescopli e borate the
sd'& €%S§8Ly?%mbge%p q?'&QC hégolﬁgggnlw%i%e(%iaﬁki. The

ol ) - of Csi Fver 'oxi de was added. TRe“reaction solution

soBsd | Wkl aldiyda ddcke shrhiedy tbulobtaiturned tgasgpar esfiver
as conpl ex was produced. After 2 hours, a colorless,
caompkepaltBheldoFutdilor? vids- ofesthedt The msédwktramtomplex was

solutionwas filt dwth a 0.45 mcron nenbrane .
PRSI T HEY st Vert Tb TRSTOVeH St SAICUR (1 Dbt f Wt
(ﬁ&ﬂt§h§§¥éfg)Jhe solid was dried agd wei ghed to obtain

2.41 g of a silver conplex (yield = 80.2 %9. Mst of

t he Exlawerl econpd ex Rescdeéocanpaesed belvwr 13Qa@Coandet hevith
silver content was 38.6 W % (TGA anal ysis) . Exanple

1 SR T PREEATRRT BN 513 WFORRF FHMRA 4 t h
[ ' [ | Q. .m .
| SOPHQAPY, a%%DQHHnhb%%%%&f{%ﬁfgpog%hﬁppggéd%jgl(Tl.%ﬁgrrer,

Schl énk Tl ask ‘equi ppe a stirre

2 omlg of1 ] SPRAAPY) %Emiﬁébﬂéﬁfmwﬁﬁﬁ m?%s%ogymarbonate
g .

di ssolved in 10 nL of nethanol and 1.0 nmol )
wagt %j:}?ff}ﬁé]!fv%iirimnh@ ennast ammnqih@n®dc10 oh eblaft irgmwl) of
AT parE R S U P S pr ockfied AFEGPTE PBLPEIoR was
1ol A1 8PS o 1{ENERAT eNty,SQ) Ubhen ¥@s ohtainedy s dBfarent as
resul tant sofution

complex was produced. After 6 hours, a «colorless,
transparent solution was obtained. The resultant solution
was filtered with a 0.45 micron membrane filter and the
solvent was removed at vacuum to obtain white solid. The
solid was dried and weighed to obtain 2.42 g of a silver
complex (yield = 78.8 %). Most of the silver complex was
decomposed below 130 °C and the silver content was 32.23
wt% (TGA analysis).

Example 27: Reaction of silver carbonate with 2-
ethylhexylammonium 2-ethylhexylcarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
3.46 g (14.4 mmol) of 2-ethylhexylammonium 2-
ethylhexylcarbonate (viscous liquid) was dissolved in 10 mL
of methanocl and 1.0 g (3.60 mmol) of silver carbonate was
added. The reaction solution was initially a yellow slurry

but it turned transparent as complex was produced. After ©

hours, a yellow, transparent solution was obtained. The
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was filtered with a 0.45 mcron nmenbrane filter and
the sol vent was renoved at vacuumto obtain white

wae odobas3iIhe solid was dried and wei ghed t o obt BETYKR26D2/000451
g of a silver conplex (yiel @& 78.8 % . Mst of the
silver conpl ex was deconposed bel ow 130 OC and the
silver content was 32.23 W% (TGA anal ysis) . Exanple
27: Reaction of S|Iver carbonate with 2-

retthytareky? Ao un 2 et hi T s 1V EEh portat & I GF o Hmbrane
f 1
fﬁ{%fnlépdzag%%;%#el%%gm%%?u%%d (ﬁyfﬁexy carné)oﬁgt ghrain

wi{Miscendildi.quiThe waslddssadvedriadl@nl wéigeeédanol obtain
and 1.0 g (3.60 nmol) of silver carbonate was added.

4 7he 9eatt roAidgrat cORPKEE |(MiEildl Iy %2 IDw sMasty of the
%‘x{er't%&ﬁ%usg %,5%”34%1 ro‘?n?}os 3 G évqexlw&{:”%%‘éc%%e silver

transparent sol ut’i on
coHbtainaghs Tr@rmubﬁs@ngr@olaﬁamﬂ@ﬁ. filtered with a
0.45 micron nenbrane filter and the sol vent was
rerm\Eeidm@tlevac@@m t o Retcaiionnhi taf soldidivelthe sotide wasvith
dri ed d wei g dot btal n 4.15 g of a silver conplex
l?%%‘?%ly Iﬁ)ﬂum S he silver conplex was

deconposgd shel 0 S
18. 75%%%(?@@%?25?3%9%@”%&%% gh%%ﬁgag{'% of stirrer,
2597 vey oxkde5M t mmicdopr ayy| amnpnap"y]kamrmmmmat doidf\aﬂbonate
50 nmL Schl enk flask equipped with a stirrer
rvezlzrtmg mﬁﬂl)nfof XY p5r4opy|<§mm'ﬁ|8umﬂbﬁéa#88ﬁat én(mwt iRy ©of
5 4 ) Wa Ve d
mePt riOJO 2 ?ﬁgm)f% o]T SI%‘? verng%gé%\/\és 3 d added
TH@aﬁéé@ﬂl§ﬂ| G0N 1WAS Wad tirddd 32 81 Pl @CK 1Sk BY ubUY |}:Iut it

turned transparent as conpl ex was produced. After 2
timned, transparent as complex was produced. After 2 hours,

a colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain
white solid. The solid was dried and weighed to obtain
2.41 g of a silver complex (yield = 60.7 %). The silver
complex had a melting point of 68-70 °C (DSC = 70.49 °C).
Most of the silver complex was decomposed below 130 °C to
leave metallic silver and the silver content was 38.58 wt%
(TGA analysis).

Example 29: Reaction of silver oxide with ammonium
carbonate

In a 250 mL Schlenk flask equipped with a stirrer,
8.26 g (86 mmol) of ammonium carbonate and 15 g (0.25 mol)
of isopropyl amine were dissolved in 50 mL of methanol and
10.0 g (43.1 mmol) of silver oxide was added. The reaction

solution was initially a black slurry but it turned



10

15

20

25

30

a colorless, transparent solution was obtained. The

resultant solution was filtered wwth a 0.45 m cron
woreebnssiss fil ter and the sol vent was renoved aPCTER20GI000451

to obtain white solid. The €8 id was dried and wei ghed

to obtain 2.41 g of a silver conplex (yield = 60.7 9.

The silver conplex had a nelting point of 68-70 °C

(DSC = 70.49 0 of the silver co ex S
AR B8 TR BCAS | BERULEal || REEST v BAgTs, @
chE% %éyer ¢eahg ?%r@%% Ssséﬁuﬂﬁdﬁ(Tgésana$ﬂ§é§ﬁed The

Reaction of silver oxide with amoni um
re:sarbtoenatt esdIutal @b0vand Schit eardkd fiask aequd opedi vwdrh reembrane

stirrer, 8.26 g (86 nmol) of ammoni um carbonate and 15
fng‘{eE)r 2§nﬁlol'§h%f S99 dpy Ve aniif@aiEe 8F sSAIBER i hosPbtain

wWhHIte aagﬁggano'ﬂ‘?@ds%?lg % (43d}1£’H°'a)nd°fx¥§i NES X dcﬁi(taln

The reation solution was initia [y a bl

28l ry bt a tsitlurdyedismsspar @?1e§§ eogpl.ex #)as The silver
produced. After 2 hours, a colorless, transparent
cau ek omdes obtbimedooe (RSG) taht630B%t{6n WSt of the

Iteredvvl h a 0.45 cron me ane filt
ST Vent BRI T oVl S SRR o SREH n Wl ¢ o b0l 15, Leave
mdthe 50k i divesdried and weighed ctoqlt%ttalwh;&@%gw%fo (TGA
silver complex (yield = 85.5 %) . The silver conplex
arely i gtel ting point (DSC) of 63.38 OC . Mst of the
silver conpl ex was deconposed bel ow 130 OC to | eave

net aEReRPdEl ved0 andRERELSPRvercont thYe has CAEPERLS, wWith
Q@i&gaé r%c?%a Exarrpl e 30: Reaction of silver
acar

nate w ammoni um car bonate In a 250 nL Schl enk
flasknequi pped il t fcR1Shk I F@Bsk equipped with a stirrer,

4.13 g (43 mmol) of ammonium carbonate and 15 g (0.25 mol)
of isopropyl amine were dissolved in 50 mL of methanol and
11.88 g (43.1 mmol) of silver carbonate was added. The
reaction solution was initially a yellow slurry but it
turned transparent as complex was produced. After 6 hours,
a colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain
white solid. The solid was dried and weighed to obtain
26.71 g of a silver complex (yield = 85.9 %). Most of the
silver complex was decomposed below 130 °C to leave
metallic silver and the silver content was 47.8 wt% (TGA
analysis).

Example 31: Reaction of silver oxide with ammonium
bicarbonate

In a 250 mL Schlenk flask equipped with a stirrer,

6.8 g (86 mmol) of ammonium bicarbonate and 15 g (0.25 mol)
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4.13 g (43 mmol ) of ammoni um carbonate and 15 g (0. 25

nmol ) of isopropyl am ne were dissolved in 50 nL of
woredobassass and 11.88 g (43.1 nmmol) of silver capODRRR@6/000451

was added. The reaction sol ¥ on was initiall y a

yellow slurry but it turned transparent as conpl ex was

produced. After 6 hours, a colorless, transparent

o] ution s_obtai ned. The resultant _sol utiag
OF HTREPYS (AVLID. 48T i B GRONERDr Ae 5P| Mler Tatf ol and

ven vedsat - u [ hte [ .

1(%)% iof?%\a:\%valéﬁ%ﬁ e%f a%byﬁ#gﬁ%%&)% g‘p%%t g?éri]\Q%G 7?949 lg?a%tlon
saiutern compd exifiisd dly 85. Vgck Mostumfy t Hautsi |Mer turned

conpl ex was deconposed bel ow 130 OC to |leave netallic
CIANIRATHND PRe SPTREFX coftenPrRddcad: 8 whBFeTGR hours, a

1S) . I : ' of silve ' W th

SIS b sFESRaRSt, FO O ok TREALREM 1T e
reegpi pped 3o Idt Borstwds ef il thefed Bt nad )4 Dimedreminkibrane

bi carbonate and 15 g (0.25 nol)of isopropyl am ne were
fiditszol ead i Bhs0 sell ventrevaaindlemmygdload a8 faplgbtain

of silver .oxi was added. The reaction so]uti on was ,
el aPEeos b e e e ear red Teriad o sRbtain
260l exopeg B oducedonPiber (3:1BaUrs, o8 60l0r| 3/t of the

transparent solution was obtained. The resultant

sisiotant | cxomplseA | [was eddeddnipesdd 4Faiiayr onl Ifenbi@Gneco  leave
filter and.the solvent was_renoved at vacuumto_obtain

NS4 S of L 4V FnénshI TP WA ¥RT e FORAEheitied? € 08 obitai n(TCA

6,20 H of a silver conplex (yield = 83.5 %) . Most
a%:f }?%esg)y | ver conpl ex was deconposed bel ow 130 0C to

| eavexarbakl | 354 | vReaaddohhe oFi | verl eont eabrwdsad6. 8 with
wt % ( TGA anal ysi s)
ammonium bicarbonate
In a 250 mL Schlenk flask equipped with a stirrer,
3.4 g (43 mmol) of ammonium bicarbonate and 15 g (0.25 mol)
of isopropyl amine were dissolved in 50 mL of methanol and
11.88 g (43.1 mmol) of silver carbonate was added. The
reaction solution was initially a yellow slurry Dbut it
turned transparent as complex was produced. After 6 hours,
a colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane

filter and the solvent was removed at vacuum to obtain

white solid. The solid was dried and weighed to obtain

o

26.20 g of a silver complex (yield = 86.2 %). Most of the
silver complex was decomposed below 130 °C to leave
metallic silver and the silver content was 48.2 wt% (TGA
analysis).

Example 33: Reaction of silver oxide with 2-

methoxyethylammonium bicarbonate
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Exanpl e 32: Reaction of silver carbonate with amoni um
bi carbonate In a 250 nL Schl enk flask equi pped with a

wW@e 006083153 3. 4 g (43 mmol ) of ammmoni um bi car boned BK&RRE6/000451
15 g (0.25 mol) of isopropyldlam ne were dissolved in
50 nL of nethanol and 11.88 g (43.1 mol) of silver
carbonate was added. The reaction solution was

initially a yellow slurry but it turned transparent as
compll@x #asOprBHucER LAkt et 1B hoGAs PRSI B Hosg, Stirrer,

transp t..sol ution obt.ai ned. | tant.

3T e o s Tt bF ogtnir st e e b B rbonate

(¥idd®lis antgtihe) swhyedi s yeBve@nDy el ail Ve Ut ianebtaid 1.0
white solid. The solid was dried and wei ghed to obtain

92642619 whoh) sidfvesitvapl @kida evds = agBlezl .o . TRBstregction
the sil ver conpl ex. deco sed be] ow 130 °C tpo

2 Lot B | CLATY VBr Dhndt L HELS §v et CoRY orlt . ag, 3Fmed

t%{%dﬁg%@n@sysbéﬂlplegxm ep3dduleacti onreérsid veburs, a
oxi de with 2- nmet hoxyet hyl ammoni um bi carbonateln a 50

yell&chl émknbbagknéquq@pad on thasa sbicrieed.3. Zhey resultant
(23.65 nmol ) of_ 2- et hoxyet hyl anmoni um bi car bonat e ,

s@Lpistoms YREqUi ht SRS diVssBI fed i 4 1B1RECD! MATaNe filter

nd,1.0 1) [V [ a .

ar?céag ieong%%?%rggo%asre%?‘féldal % %ﬁ%&%?u%%&%&t ?llow’

visesed 1{gas@aree asi Qonlexs wasigd ot ek igfd®rt@ obtain
hours, a yellow, transparent solution was obtai ned.

3The gesdl rast lysiruttosw lres Miletler ed W+ a8 0. 4319A%croh the

nb filt dth I
=T h AL o =i STRGAFY A o, DTHEY | il o Ve G | ehave

néfdh YeE98edvEe QblRithe. Oil1 e Of conBlhVelagoml. &8 wts (TGA
(yreld = 70.75 %) . Mst of the

analysis).

Example 34: Reaction of silver carbonate with 2-
methoxyethylammonium bicarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
3.78 g (27.54 mmol) of 2-methoxyethylammonium bicarbonate
(viscous liquid) was dissolved in 10 mL of methanol and 1.0
g (3.60 mmol) of silver carbonate was added. The reaction
solution was initially a yellow slurry but it turned
transparent as complex was produced. After 2 hours, a
yellow, transparent solution was obtained. The resultant
solution was filtered with a 0.45 micron membrane filter
and the solvent was removed at vacuum to obtain yellow,
viscous liquid. The liquid was dried and weighed to obtain
3.28 g of a silver complex (yield = 68.61 %). Most of the
silver complex was decomposed below 130 °C to leave

metallic silver and the silver content was 23.78 wt% (TGA

analysis).
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silver conpl ex was deconposed bel ow 130 OC to | eave
nmetallic silver and the silver content was 31.08 wt %

w@ T@évossias ysi s) . Exanpl e 34: Reaction of sil VBET/KR2006/000451
carbonate with 2- nethoxyet 34 anmoni um bi carbonate In
a 50 nL Schlenk flask equipped with a stirrer, 3.78 g
(27.54 mmol ) of 2-nethoxyet hyl anmmoni um bi car bonat e
(viscous liquid) was dissolved in 10 nL of nethanol ,
and Ex@ngles. 66 ol Regictsianver ar bondteias &Hiel. with

o%thufla crtli@mdg ég}%orp was initially a yellow slurry

Turne ransparent as conpl ex was produced.

Aftern2 houns, ma Yehlewk tfraspaeeitp ?_@HUtijt[h Was stirrer,
obt ai ned. The resultant solution was filtered with a
3459 ¢26n7 demrane Pl tert wiaimdrel wo| pepprpgsate (white

ved at vacuym t.o .obt el low, Vv I d.
SR Pty SO dTE B i ret Pathatar naatog g g 1431
nun%i Vess COMPLEX £¥igk dyas 6848dq N -THDSte Mt {die scé]l.d/@fon was
con‘pl ex was deconposed below 130 OC to | eave netallic

isitverlanc t bédasikl vetucont entt wast 28 uz8evit %ta"ﬁé\parent as

anal ysis) .Exanple 35: Reaction o f silver oxide with
C@Eﬁ%ﬁ’ém‘rﬁﬁ?un?ﬁf’é&?ﬁ@nate PRTET5 8 mlOUSEh| erfk f‘F%\lkarleSSr

t§§%%§§? @”ggl F§Bﬁr&gg O%F%én%d(24fﬁ%'yg§&l ant so%ﬁtlon

car bonat ssol

wd d ¥1th&ba(Mftmﬁhh&HMSEWMCioﬂ thelbrdheMmPl )t & f and the
silver oxide was added. The reacti on sol ution was

s¢h\'r¢riﬂal V§sarighaykeds afr ryadanm i tot abﬁéélnt wariggarsentic s The
<SR 5o Bpoeeti L ZoMoMS,e £ALLTLORY o siaves
céﬁ#%%ﬁog%g@?del©@r%Q Wit h §1oQc4e Mo iMBRY alinplex was
decomposed below 130 °C to leave metallic silver and the
silver content was 24.40 wt% (TGA analysis).

Example 36: Reaction of silver oxide with
isobutylammonium bicarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
3.20 g (23.65 mmol) of isobutylammonium bicarbonate (white
solid) was dissolved in 10 mL of methanol and 1.0 g (4.31
mmol) of silver oxide was added. The reaction solution was
initially a black slurry but it turned transparent as
complex was produced. After 2  hours, a colorless,
transparent solution was obtained. The resultant solution
was filtered with a 0.45 micron membrane filter and the

solvent was removed at vacuum to obtain white solid. The

solid was dried and weighed to obtain 3.21 g of a silver

o

complex (yield = 76.42 %). Most of the silver complex was
decomposed below 130 °C to leave metallic silver and the

silver content was 28.97 wt% (TGA analysis).
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sol vent was renoved at vacuumt o obtain white solid.

The solid was dried and weighed t o obtain 3.81 g o f
w@2@slosdas3 conpl ex (yield = 93.61 % . Mst o f PEEKR2006/000451

silver conpl ex was deconposel below 130 0 Ct o | eave

nmetallic silver and the silver content was 24.40 wt %

(TGA anal ysis). Exanple 36: Reaction o f silver oxide

wi t h i sobut yl ammoni um bi carbonate In a 5 0 mL Schl enk

f 1 asBx@gwilFped W t hRaastipprer 03, 201 g 23. 85idfApl Wigh n-

' 3[[;59? ' nate (white solid) was
b%l&gfs)%wéé [ nrﬁg&mp%c‘}%?@net hanol and 1.0 g (4.31 mmol)
o f dginl ver soximde sasladded:lddle ee@dbbed Selthi an y@brrer,

initially a black slurry but it turned transparent a s
3 ctfhpl ex2vag o progdcded@f Afitssous houratylammwiroiiredsi carbonate

transparent . sol ution was obtai ned. The resultan
MRS VER T7 1 § @Bk TP SR as 3%y brb rbntf affe Tmol) of
{idder apdatheysgl vaplhewas rempyed at um ]

S G n Shite saird, Seec T drrsy o V\st/éoilglhteldont was
irpitolabin R 2blged fsadusryvaruttonyl exufyiedl dtcadfpdPeft as

.. Most o f the silver conplex was deconposed bel ow
= K C Yad | BaOEUREHal | i cASFRYer PandoURs si |yercolorless,

t%%ﬂ%é%gﬁﬂ%?séngZowﬁ%%STgﬁmgqg%ﬁ§i khEX%%@dﬁéiﬁt solution

S
0 ver oxide w th nbutylammoni um

wdd caihensate |with 58 il 4Schheskof | agkbeguiepped et hadd the
stirrer, 3.20 g (23.65 mmol ) of viscous _ .
S‘?rl‘fﬁmyl WAk AEBRVEAc @&th ot BiMako dPBsalpedhilfelalichf The

t hanol and 1.0 4.3 of si.lv i de S .
Soarﬁgla‘ge]dv.“asrh IAE cﬁ“g’n(%%lr?lﬁ%ﬁ%aé’fbitﬁ‘ilﬁ g{ﬁ%x :9bPhcR Silver
cohiidy byleid Ltupnedot BaANSPALERL o2S tERMYI8% MBS omplex was

produced. After 6 hours, a colorless, transparent
desgdmposrd waslowt didfed’C The deswilet amtaslolint i shlver and the

silver content was 26.72 wt% (TGA analysis).

Example 38: Reaction of silver oxide with
morpholinium bicarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
3.53 g (23.65 mmol) of morpholinium bicarbonate (white
solid) was dissolved in 10 mL of methanol and 1.0 g (4.31
mmol) of silver oxide was added. The reaction solution was
initially a black slurry but it turned transparent as
complex was produced. After 2 hours, a yellow, transparent
solution was obtained. The resultant solution was filtered
with a 0.45 micron membrane filter and the solvent was
removed at vacuum to obtain white solid. The solid was
dried and weighed to obtain 3.16 g of a silver complex
(yield = 69.75 %). Most of the silver complex was
decomposed below 130 °C to leave metallic silver and the

silver content was 29.49 wt% (TGA analysis).
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was filtered with a 0.45 mcron nenbrane filter and
the sol vent was renpved at vacuumto obtain white

wae odobas3iIhe solid was dried and wei ghed t o obt BETYKR26D6900451
g of a silver conplex (yield% 83.09 %. Mst of the
silver conpl ex was deconposed bel ow 130 OC to | eave
metallic silver and the silver content was 26. 72 W%

TGA_anal ysi s) Ex | e.38: Reaction of silvyer oxide
0 BRI |07 i bRBAFERE: ¢ Ofy s obr et SPki SRk Midh 2-
Ip@}@,g | tpr nol ) of
e%g*llphol |%mg%%é§r%o%§§%l%ﬁ%%aé%ﬁ%e was di ssol ved

i n 1Gnmia ofSOmemharkolh lemd 1f Dagk (4983ippeol )woth Sial vetirrer,
oxi de was added. The reaction solution was initially a

4ptdck 91urdy2pdP it "Molned tfanspareity Beeomamen iy 2-
eth lcﬂ]&%a@e hpﬂ{&“ﬁ]@s yﬂ%\ﬁ%) tvgéaé]scﬁ)fgseﬁved in 10 mL
edq. e res

sol ut1on was obtaln ant sol ution was
of | teeradydirbliuaa. 4FHw)cramd meobr gne(4j31 enmang U¥e silver
sol vent was renpved at vacuumto obtain white solid.
oxHee svkisd aREedr i edhgndrorsghen tolobiann W16igicfiadly a
i lyver_.cQnpl e yield =.69.75.99. Mst of the silver
b%)én}fal & Ui’ dé@%np%l:iedt%%?%%/ f%n(f’@atrc?q%eaé‘é n%‘t’%?f% was
pﬁ%d&@gdﬁndAEE%rsﬂiVﬁbuﬁgpt%PtyM@ﬁoﬁg;ﬂgawg%é&gﬁ%_ lution
anal ysi s). Exanpl e 39: Reaction o f silver oxide w tcl)w
was ebhyihnedyl afheningmu-temity | el i carbanatfeltarad5&imh a

L Sch] enk fl ask equi Eged with a stirrer, 4.13 g (12.90
0447 bt §* O FMSREAYP heky F&FmBRAUMNS- Solvent was” removed at

w1 R SO O SEovRy L o YBE 81 SALVBLLD, ane
well dhead | ver oixtaenwals (@ddgd.ofTha rearcéé ON cBRPIld:0N (Wag1d =
initially a black slurry but it turned transparent a s

| ek- wddost of the silver complex was decomposed below
130 °C to leave metallic silver and the silver content was
22.96 wt% (TGA analysis).

Example 40: Reaction of silver oxide with 2-
ethylhexylammonium 2-ethylhexylcarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
4.13 g (12.90 mmo1l) of 2-ethylhexylammonium 2-
ethylhexylcarbonate (viscous liquid) was dissolved in 10 mL
of ethyl acetate and 1.0 g (4.31 mmol) of silver oxide was
added. The reaction solution was initially a black slurry
but it turned transparent as complex was produced. After 2
hours, a colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain
white solid. The solid was dried and weighed to obtain

3.96 g of a silver complex (yield = 77.19 %). Most of the

silver complex was decomposed below 130 °C to leave
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produced. After 2 hours, a yellow, transparent
sol uti on was obtained. The resultant sol ution was
wo dobesaas Wi th a 0.45 mcron nenbrane filter apdi/KiRe006/000451
sol vent was renpved at vacuuto obtain white solid.
The solid was dried and weighed to obtain 4.05 g o f a
silver conplex (yield = 78.84 %) . Mst o f the
silver conpl ex was, deconposed bel ow 130 0C to | eav
Mok bHF cSELVEEr 220 thfe SHIRT content vas 23-96 \fotf% (TGA
ar(;’ﬁf]s )al ysis). Exanple 40: Reaction o f silver oxide
2-" et hyl hexyl ammoni um 2- et hyl hexyl carbonate In a
50 mExaBgiileenkd i askReaquipped ofi t hsiblwdxt rrekidd. 1¥igh 2-
(12.90 nmol) o f 2-ethyl hexyl ammoni um 2-

ewmwwr@&?%%t%-ﬁh%%wwmma%s di ssol ved in
10 n]ht% f e%By' Cgcﬁig%ﬁn%la ‘ﬂ§%%(¥nnhggﬂ§‘ stirrer

si | ver oxide wad e reactio

werd t habky a. Ql3a?< slargy hmblht otturned Hyanspareiorfitim 2-

conpl ex was produced. After 2 hours, a col orless,
et ahsey brarizohat ¢ onvwasoubt qudd)Thedr és0l tgant4 .31 mmol)
ol yti on was, |Iter d wwth a 0.45 mcron nmenbr ane

i PV SAndPTHE sol F&Tt TRECT LRV EQLHE LPRC Ut t dRdbEalhY 2
bME e sleJJ:'rq/ Bhe soti dtﬂ‘ﬁ%e&” 't%%rﬁﬂ)%x%ftghg%)tgéﬁ%g%n was

6 g of asilver conplex (yiel
ploodud:dsma si pfeercaphexre@s adegohposed threh@swal&&togdsmtion

| eavenetallic silver and the silver content was 23.48
Wc‘Wt W?fr@nﬁﬁal y3he) re%@mte FEURQEtYon SfL1spredr with a

SR ALP fenB ML NEIL AT SOV SO AS oo
va/@i@n addedodrdBn g w@nl%e9os<5fl‘fpc|i) OfTh?e‘ eEBYhBGWaI@”H@@me and
2- et hyl hexyl carbonate (viscous liquid) and 1.0 g
qugmﬁdrnnﬂ)obtaln 3.96 g of a silver complex (yield =
77.19 %). Most of the silver complex was decomposed below
130 °C to leave metallic silver and the silver content was
23.48 wt% (TGA analysis).
Example 42: Reaction of silver oxide with
aminoethylammonium aminoethylcarbonate
In a 50 mL Schlenk flask equipped with a stirrer,
2.35 g (12.90 mmol) of aminoethylammonium
aminoethylcarbonate (white solid) was dissolved in 10 mlL of
methanol and 1.0 g (4.31 mmol) of silver oxide was added.
The reaction solution was initially a black slurry but it
turned transparent as complex was produced. After 2 hours,
a colorless, transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain

black, viscous liquid. The liquid was dried and weighed to

obtain 2.42 g of a silver complex (yield = 72.23 %). Most
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of silver oxide. The reaction solution was initially a

bl ack slurry but it turned transparent as conpl ex was
w@eadogads After 2 hours, a yellow, transparenPCT/KR2006/000451

sol uti on was obt ai ned. The ﬁﬁ%ultant sol uti on was

filtered with a 0.4 5 mcron nenbrane filter and the

sol vent was renoved at vacuumto obtain white solid.

The solid was dried and wei ghed to obtain

o5 Fiyer SLOHBF eROTLEKdvasT Hepgmppped Wépwml%%e"%smgleeave
mé:P £ }9@%%9%%%%% b&ﬂ)’éé@or@%ﬁ@ LSQV%F%‘E"JH%C (TGA

ver an e silver content was %
anﬂ&ysmﬁs) Exanpl e 42: Reaction of silver oxide with
am noet hyl ammoni um am noet hyl carbonate In a 50 nL
Schl &xRmpllgsk tui ppeacihi®h acodt i ryerven, 3gxgde12wggh  2-

h | ammoni um eth | carbonate (white
e s ey o B R S5 Ao PORAGe] (1) © ana
arh £ Gt HPDADmE 1 9h | i noxd kel vasoglted. The reaction

solution was initially a black slurry but it turned
t r andpar&nt lasnk oghéenkast rsiduegdippeterwiXhoar sstiarrer,

colorl ess, transparent solutiaon S obtalned The
%iuﬂtadtz ol TS bh saf.?tiré& Ath 0.5 FiErgRe Of 2-

nd the sglL acuum
eto Og%aaﬁ¢ﬁ$ﬁﬁwﬁ 9 %%Bglﬁ%%gﬁ@ggﬁg a@% vacuu and

ack, viscous |iqui ['Tquid was dried
an@itb aeh hethd o @bt &ihin2e ¥Ry Ocdfbenstd veascaipkelved in 10
(yield = 72.23 @i% . Mostof the silver conplex was
mlgeebnPeseanpd] cw3b- DCIt d 4-edvermrdtial ¢f cSsilvesr cadle was

%§e S|Lyer cont ent was

L TGA. | )
B SRR R P0 el oo s SR Yo e Dldck slurry
ot h@wﬂl@dﬂmmgﬁgr&wyé@ewﬁ@%@oaa@é epBBfuced. After 2

am noet hyl anmoni um am noet hyl carbonat e
hours of reaction, a colorless, transparent solution was
obtained. The resultant solution was filtered with a 0.45
micron membrane filter and the solvent was removed at
vacuum to obtain orange, viscous liquid. The liquid was
dried and weighed to obtain 3.05 g of a silver complex
(yield = 78.85 %). Most of the silver complex was
decomposed below 130 °C to leave metallic silver. The
silver content was 30.41 wt% (TGA analysis).
Example 44: Reaction of silver sulfate with 2-
ethylhexylammonium 2-ethylhexylcarbonate
In a 50 mL Schlenk flask equipped with a stirrer,
3.07 g (9.60 mmol) of 2-ethylhexylammonium 2-
ethylhexylcarbonate (viscous liquid) was dissolved in 10 mL
of methanol and 1.0 g (3.2 mmol) of silver sulfate was
added. The reaction solution was initially a white slurry
but it turned transparent as complex was produced. After 2

hours, a completely transparent solution was obtained. The
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In a 50 nmL Schl enk flask equi pped with a stirrer, 3.87

g (12.9 mol) of a 6:1 (nolar ratio) mxture of 2-
wetdogloksxy | anmoni um 2- et hyl hexyl car bonat e and PCT/KR2006/000451

am noet hyl anmoni um am noet hyd'€ar bonat e was di ssol ved

in 10 nL of nethanol and 1.0 g (4.31 mol ) of silver

oxi de was added. The reaction solution was initially a

bl ack slurry but it turned transparent as conplex was
rofoHtRRE. S%g‘tl%%oQ Yid8r 5ibteredcti®hn, a a0 cdb oriesen membrane

t | ut i S bt ai ned, The resul t ant
fﬂﬁglfl on%n\/\/agﬁ I%Oel:r%’edn\q{a FRa U5 cidn Fambigngo obtain
whitéesoand. thﬁ'léoécyﬁti VRS TEePDYSth Bl i MaE ULKHN $on d}@Pté'd:é‘tate,
orange, viscous liquid. The liquid was dried an

dlv\iefi!‘éh@@dt ow%bfﬁm!% 305oktatnadsitlvey odnph exillyieel dcemplex
t he | ver c nplex was, deconposed
GF 3/ 130 % Flave % i sﬁt%r STHECS) | Ipplex  was
dé@%ﬁﬁ%@e&ﬁ§e§@w4ﬁ3ﬁQ@éTgé @@%@@”ﬁ@taf%ﬁ?pgﬁlééi_and the
Reaction of silver sulfate wth 2- ethyl hexyl ammoni um
sPlethytdmekghtavdbonh® e52 nwiad S50TEA Scdl waks f | ask
equi pped with a stirrer, 3.07 (9.60 nmol) of
2- et FyPREF arfironi lﬁﬁazltlé’crhyl xyiidérondtie (atiscouksth  2-

0 t;hanol and 1.0 g
t%}?gjérll n%%&ﬁ&ﬁv% l}(]f}‘}% ni\x%asg% de The reaction
sol utlinona Wa® i, t isahliend Wi 4 €k skuiypbut with UaNeskirrer,

transparent as conplex was produced. After 2 hours, a
2c%4rp| efel y &-&fspar@mellsol ubfon @a@t@ml@ler?ﬁe'damonlum 2-

TR P OS] LR Dl R Lo o
of ome*ahahelvm& 30bi dy g@e 9S HrhSh ag £r escwééla' h&%@ggbn was

et hyl acetate, dried and wei ghed to obtain
addé@er'Enmpt@actyomldoru8foﬁ Yay inlbiwlof hhmhmﬂenﬂlurry

knﬁ?qalegugggh transparent as complex was produced. After 2
hours, a completely transparent solution was obtained. The
resultant solution was filtered with a 0.45 micron membrane
filter and the solvent was removed at vacuum to obtain
white solid. The solid was recrystallized in ethyl acetate,
dried and weighed to obtain 3.12 g of a silver complex
{(yield = 81.34 %). Most of the silver complex was
decomposed below 130 °C to leave metallic silver and the
silver content was 19.88 wt®% (TGA analysis).

Example 46: Reaction of silver cyanide with 2-
ethylhexylammonium 2-ethylhexylcarbonate

In a 50 mL Schlenk flask equipped with a stirrer,
3.59 g (11.20 mmol) of 2~ethylhexylammonium 2-
ethylhexylcarbonate (viscous liquid) was dissolved in 10 mL

of methanol and 1.0 g (7.5 mmol) of silver cyanide was

added. The reaction solution was initially a white slurry
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deconposed bel ow 130 OC to | eave netallic silver and

the silver content was 19.52 wt % ( TGA anal ysi s).
weEza@apsasa5: Reaction of silver nitrate with 2PCT/KR2006/000451

et hyl hexyl anmoni um 2- et hyl hédyl carbonate In a 50 niL

Schl enk flask equi pped with a stirrer, 2.84 g (8.86

mmol ) of 2-ethyl hexyl anmoni um 2- et hyl hexyl car bonat e

(viscous liquid) was dissolved in 10 nL of nethanol
Pihdly. @“@n?@ @r%%P‘}r%‘Ft s‘?‘?v%‘?mWr?%‘a‘t’%sv\ﬁgo%‘dﬁ%‘a TheFer 2

reactlon S0 |aIIy ite slurr but |t
ng e LroRREE ol "ERanBbd St va B UPLAE SR B¥e Rkl he
ré@ilSant SONPL B6:¢lwad r ansparentw sl W i @M waﬁl@Mra!rﬁ@ﬁbrane
The resultant solution was filtered with a 0.45 micron
fiﬁeﬁcmr aﬁ@df i ther saddgentie wobveargmoyss! r ehpweatwim vaouuwrtain
ob n white solid, The solid s recrystallized in
W*Et%?/ls% 1 at é”hedrﬁoe]dldaﬁba%egﬁfe‘if‘i 101&%4 R gy gegtate,

déiéd’eéneompéf@‘hé&" eld th8a111343°/093 gﬁsbfm‘ tB?El%EVGéomplex
conpl ex was deconposed bel ow 130 | eave netalli
(widMar =ancBEtr@3|d)ver cHBnsent oflastig. 8811/W%(T@mplex was
anal ysi % npl.e 46; Reaction of silver cyanide with

deromReRAheRs atmDntum 2. é%w%éf)@yu&eafraolo]rﬂaq eSLAVEL5@ne the

n | Fy [ 59 g (11. 20
S%po%r)e o?lgtlzéfxz{hy ei;@%mvr&{)% uﬂg@g a[er{&hly&fshleQw carbonat e
(Vi sSeedm |tih@Uisd)lv\é&S dOrgsolteed fi rthleoéj‘ﬂ-e A rd®tdeiunds, m
and 1.0 g (7.5 nmmol ) of silver cyani was added. The
vaﬂe@& |W%o¥q&¢t®¥ﬁm i diheiyalaing giwent énsTgedgbdt betlow.
rnefl transparent as conpl ex was produced. After 2

T4 a conpletely transparent solution was obtai ned.
E‘Qé%ﬂleesul tant sol uﬁ ihas filtered Wit heg b AS icron
menbr ane fl Ide8rueand t he "sol vieni walsud enoved at vAGHWRA lue
t Maabt ain No. No.
1 1.3 17 1.0 33 1.8
2 1.1 18 0.9 34 2.5
3 1.1 19 0.7 35 1.8
4 1.1 20 1.3 36 2.0
5 1.2 21 1.2 37 2.2
6 1.2 22 1.1 38 1.6
7 1.6 23 1.2 39 1.1
8 1.0 24 2.1 40 1.1
9 1.1 25 1.0 41 1.1
10 1.4 26 1.3 42 1.0
i1 1.1 27 1.5 43 0.8
12 1.1 28 1.6 44 1.4
13 1.9 29 1.3 45 1.4
14 1.6 30 1.2 46 1.3
15 1.0 31 1.6 - -
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white solid. The solid was recrystallized in ethyl

acetate, dried and weighed to obtain 3.93 g of a
wadosms3isdnpl ex (yield = 85.62 % . Mst of thePCI/KRe006/000451

conpl ex was deconposed bel ow930 OC to | eave netal lic

silver and the silver content was 20.37 w % (TGA

analysis) . Fromthe silver contents of the prepared

conmpounds; M values were catcutated—They are giyenin
TabPe 1 pel ow.0 Tab) e 1BXanplp 47145 g of the silver ~

conplex prepared in Exanple 1 was dissolved in 5 g of
butyl al cohol. After adjusting the viscosity to 500

cps, Epahdpakd ig was perforned on a coated paper

(1 TP20HPG or | TP20SPH; InkTec) on a silk screen

pat t dr riedof 0tB20 sidgiees amimera Brepatedsint ExkmpdES)l was

W | ot h. t { t t 100_0C f .5 .
AR AL AP TS L
v£§%5§¥@yh98i@@Oadﬁﬁnﬁggﬂﬂ@fﬂh§fw_QopéggoEMEQ WAS a coated

obt ai ned. Exanple 48 4 g of the silver conplex

papepar @rBadHE@Nplre 1ITRASSHHsSsOoIvielean I gaofsilk screen

i sopropyl al cohol. After adjusting the viscosity to 13
p%‘b‘é‘?rrb%‘{t%?i AGOWRESPEFf BFHBE 6n STPETSS MteHL ondS) wire

' ugl an, 1.nk-.j Lpter. eb~heaf tfeat.nent
L By e ek B BEAE BE, 0336768 7 of “TgTEYes and
themukes,1 3 netalfopatiernihaveésyg a andict pytt¥ref having a

200- 300 MWV D was obtai ned. Exanple 49 4 g of the
candyeliconpl ek $9epal @i Hemptet 2ats di ssol ved in
54¢g %f Z-Qexyl al cohol . After adjusting the viscosity

to 56628p4S 38t tering was performed on a coat ed

4 g of the silver complex prepared in Example 1 was
dissolved in 10 g of isopropyl alcohol. After adjusting
the viscosity to 13 cps, pattering was performed on a PET
film for one time using an ink-jet printer. After heat
treatment at 80 °C for 5 minutes and then at 130 °C for 10
minutes, a metal pattern having a conductivity of 200-300
mQ/0 was obtained.

Example 49

4 g of the silver complex prepared in Example 23 was
dissolved in 5 g of 2-hexyl alcohol. After adjusting the
viscosity to 500 cps, pattering was performed on a coated
paper (ITP20HPG or ITP20SPH; 1InkTec) on a 320-mesh
patterned silk screen. After heat treatment at 100 °C for
5 minutes and then at 130 °C for 10 minutes, a metal
pattern having a conductivity of 400-500 mQ/0O was obtained.

Example 50

4 g of the silver complex prepared in Example 24 was

dissolved in 10 g of butyl alcohol. After adjusting the
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paper (I TP20HPG or | TP20SPH; InkTec) on a 320-nesh
patterned silk screen. After heat treatnent at 100 0OC

wo evo6s83155 Ut €S and then at 130 OC for 10 m nut PET/KR2006/000451

metal pattern having a condddtivity of 400-500 mW D
was obtai ned. Exanple 50 4 g of the silver conpl ex
prepared in Exanple 24 was dissolved in 10 g of butyl

al cohol . Aft adj ust i t heviscosity to 13 cps
Vb%??%JrHﬁgt%aingPFor Ré&%&ﬁlé?gpl"—i’?sf ﬂ%fﬁ’&l‘“e&né’r’t igegET film

oS n&né‘n kel ehsPRE N ﬁﬁ A fes egea %fiﬁf?@}”ent @ft@P heat

OC for 5 mnutes and then at 1 10 m nut es,
trmﬂeme@ataEr&Ohéalﬁgra5cmn@u¢Evamw ¢he®OQH30MthV¢)for 10

was obt ai ned. Industrlal Appllcablllty The present
ningePti o PEGFldeR USRIt VR Gafi COSPMFER Vddaplek HY0-300

ﬁﬁc&+gg%5@§%%é%ver conmpound represented by the

ornu he anmoni um car bamat e conpound or the

amoni um car bonat e conpound represented by the formul a

3, 4or 5. As the TGA anal ysis shows, the organic
1%¢¢%%¥i%bnﬁ?@&iG#b%¥é¢$resent i nvention is deconposed

at a ery ow t nperature to give p re netal filmor .
pouddfe Loy Gt s RS By gty oroanic

si@%é&'bém?lé%ebyfkbﬁ%tthfQ%@E%1DVé}fﬁbmﬁédﬁH*Eébfééé&ted
by deposition under high vacuum Thus, it can be ‘used

by ntpkatfiomgulred? cwneh phiet ogmmehiym ebecbametey camgpound or
el ectronics, fibers, detergents, househol d appl.iances,

thg g%‘ﬂﬁ“%%l‘éﬁ%dCBSPij’ﬁéFestnﬁgélPQ §§P€§F§W§Eﬂ SY P pePTmula
s usg d fn preparation of silver powder, paste and
nanopar?lcle . Particularly, it may be utilized in

| ow pesitsecamemn netAly Mg id1gses PriHy @skganic silver complex
of the present invention 1is decomposed at a very 1low
temperature to give pure metal film or powder. So, it can
be processed into a variety of metallic silver films or
formed into an ultrathin film by deposition under high
vacuum. Thus, it can be wused in plating, medicine,
photography, electricity and electronics, fibers,
detergents, household appliances, organics and polymer
synthesis as catalyst or may be used in preparation of
silver powder, paste and nanoparticle. Particularly, it
may be utilized in low-resistance metal wirings, printed
circuit boards (PCB), flexible printed circuit boards (FPC),
antennas for radio frequency identification (RFID) tags,
plasma display panels (PDP), liquid crystal displays (TFT-
LCD), organic light emitting diodes (OLED), flexible
displays, organic thin-film transistors (OTFT), electrodes,
etc. as precursor material for metal patterning by chemical

vapor deposition (CVD), plasma vapor deposition, sputtering,



circuit boards (PCB), flexible printed circuit boards
(FPC), antennas for radio frequency identification

w@ Biobg31529s, pl asma di splay panels (PDP) , | iBCi/gR2006/000451
crystal displays (TFTLCD) , 4rganic light enmitting
di odes (OLED) , flexible displays, organic thin-film
transistors (OTFT) , electrodes, etc. as precursor
material for netal patterning. by chem cal vapor

© HRPOSPR 1 DN T OVD} L LRI BRPRY v apbRCHEPOSP BN, Laser, etc. In
in ec ing, di1ho ]ﬂpﬂy e on. be
@ cggge%(sﬁ’et %?ﬁ%n %%%%?%n,g%%%é%r g%?n ¢ St vée(fﬁ%%ln%ll engn the
psesertt oinobnthenpmesentei syent iautmy, beospi koeeaidkd, spray
roll coated, spray coated, dip coated, flow coated,
coFkef et dpPi XA cof f §épPvVpraanted, strkehehr Paiaged, offset
5 p{AVHEe BLLOLEd o flexo priqted on sUeh 8 SUbslrate ; e
Pl g‘T’ ass” ST cgn_ vv_afeel’ poﬁ/n%r P ?% Pike ¢ printe
oPOokyient & aupBek¥iBl des PaRsE, &lia.icnd keeeednd polymer
oxi di zed or heat-treated to forma netal or netal
f olkn deikat petpesWak| ert pelpieddet paventi etdcasrsbereduced,

described in detail with reference to the preferred )
OB TefiEs Moo T ehor 1 Tl ar e opRECRdr @xide
pdfdlyarious nodifications and substitutions can be
made thereto wthout departing fromthe spirit and
10 scope of the present invention as set forth in the
appended clains.4 Clainms 1 . A silver conplex obtained
by r#Rddiengtat |REICTHne 18VPRELCBOMPOUNPSSEPr d88fitéed in
by the formula 2 below wth at | east qgne niu
A bt B S ESaRACS, mbNT ARFEAEBGRAL S ERNpag 5 those
skEPresentied bynkhe o mula 3 , ég%&e@i%%_leow tAgPX (Arious
where n is an integer from1l to and X is a
modifications and substitutions can be made thereto without

15 departing from the spirit and scope of the present

invention as set forth in the appended claims.
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substituent selected fromthe group consisting of
oxygen, sul fur, hal ogen, cyano, cyanate, carbonate,

wordcasas3nitrite, sul fate, phosphate, thi ocyaPet/&R2006/000451

chlorate, perchlorate, tetrd | uoroborate,

acetyl acetonate and carboxyl ate; where each of R, R,

R3, R4, R5 and R e is independently a substituent

sel ected fromthe group consisting of hydrogen, Cl-C30
Claimhatic or cycloaliphatic alkyl, aryl or aral kyl,

substi t yt yl ryl r j

i nde&én%e%%lyel%Rfogr{ﬁ&%ﬁS dr]%}\:y oe?lm% n rZﬁr%\(jcytlﬁen edartl nlgeaSt one
s Al aomgowlid Neépeostataidngyathet ebemattamz deuelwniErth at

conmpound and a derivative thereof. 2 . The silver
leiipl @ AMTPR] #R ICardiate | Qe medmyerign carbonate

cofiti muferina? ol e il E O Sl TP

2.5. A3,x The silver conplex of aim1l , wherein the (2)
silver compound represented by the fornmula 2 is at

| easwheme sul ect edrf r dmtsidever forinde]l ttw oyamate, X is a
silver €%‘%/ani de, silver cyanate, silver carbonate,

SURF A UeRY  8EESCERAVEFOR (TG ITQMP vEPSUFFARE, Ofi ISRFIeN,
Pphasphat LLwer ora LLver :
tetrafl ugﬁa%%g%gt’e, Qgﬁq\ye'r a%g?rﬁ%%’et orcfgtrg?ngitle\?er nitrate,

niaceitad e, SsshVeité act aplgshdter oxeliadey ik &, chlorate,
derivative thereof. 4 . The silver conplex of Cdaim1l

Peicld@iat e , wietdgiat IRoOrokegaRe are &Fcty4aaetphatec and

ca:lblééél Palj]tde_eaCh of R3, R4, R5 and R is independently
ahy rc?@en or Ci-Ci4 aliphatic alkyl. 5 . The silver
conplex of CAaiml1l , wherein each of Ri,

Ry 9@@ Rs
NCONH-R,

R3 Rg (4)
R1®en

R,—~HNOCOH
Rs (5)

where each of Ry, Ry, R3, Ry, Rs and Rg is
independently a substituent selected from the group
consisting of hydrogen, C;-C3y aliphatic or cycloaliphatic
alkyl, aryl or aralkyl, substituted alkyl or aryl, where R;
and R; and, independently, Rs and Rs may form an alkylene
ring containing or not containing a hetero atom, a polymer

compound and a derivative thereof.

2. The silver complex of Claim 1, which is



R2, R3, R4, R5 and R is independently selected from
hydr ogen, nethyl, ethyl, propyl, isopropyl, butyl,
w0 sabos3tss anyl, hexyl, ethyl hexyl, heptyl, ocPgl/KR2006/000451
i sooctyl, nonyl, decyl, dodeddyl, hexadecyl, octadecyl,
docodecyl, cycl opropyl, cyclopentyl, cycl ohexyl,
al lyl, hydroxy, nethoxy, nethoxyethyl, nethoxypropyl,
cyanoet hyl , ethoxy, butoxy, hexyl oxy,
T eRE PVt RhoXY et by | Lo hoxy dehbXyet hoxyet hyl |
hexaggt% | enei m ne, norpholine, piperidine, 1
pi per %I &, ethyl enedi am ne, propyl enedi ani ne, (1)
hexamgielyl enadi amdwpduricetiygeneditan 18 W MW@\wula 3, 4
i m dazol e, pyridine, carboxynethyl,
O%r@n%@%d&y%igyﬁﬁ¥d%y$; triethoxysilyl propyl, phenyl,
met hoxyphenyl, cyanophenyl, phenoxy, tolyl, benzyl,
pol yal | yl am ne, pol yet hyl eneanmi ne and a derivative
thergof THe .sifReesi sl &ONBEer18inChal hkre i WEHRI Nsilver
t he ammoni um car bamat e conpound is selected from
campndimreptieserited ebhy| @modicomudehy? cardanmmt eleast one
i sopropyl amoni um i sopr opyl carbamat e, n-butyl ammoni um
Séhl-@o&%ff c&FBEmet Bt V% 0Bt FRarmidht A AR yPéavBanet¥anide,
t y Lum c 2-et e ni um
S ROy Shr bty SaPERRaS Pamor T LEATE Wh1ver
nioctiatecy| cai basmt e, sk fams hoxyet hyd amMmgtidephate, silver
2- met hoxyet hyl car bamat e, 2- cyanoet hyl anmoni um
PeXEygiaditw | car b&ABVEr di but YEbrAbARERPLOrate, silver
SRR oo 0L A5 e DL taccate,  silver

adecyl car’barat’e,

oLV daty | £Ladbanplt 85 haxanmidyl enei m ni um

hexanet hyl enei m necar bamat e, nor phol i ni um
nor phol i necar bamat e, pyridi ni um et hyl hexyl car bamat e,

L;kg%Pghﬁ%ﬁ%ﬁﬁg%g%;g%%gﬁ%%gg{ggigg{b?nggetlaim 2, wherein
Ry and R; are C;-C;; aliphatic alkyl and each of Rs, Ri, Rs
and Re¢ is independently hydrogen or C;-Cys; aliphatic alkyl.

5. The silver complex of Claim 1, wherein each of Ry,
Rz, Rs3, Ry, Rs and Rg 1is 1independently selected from
hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
amyl, hexyl, ethylhexyl, heptyl, octyl, isooctyl, nonyl,
decyl, dodecyl, hexadecyl, octadecyl, docodecyl,
cyclopropyl, cyclopentyl, cyclohexyl, allyl, hydroxy,
methoxy, methoxyethyl, methoxypropyl, cyanoethyl, ethoxy,
butoxy, hexyloxy, methoxyethoxyethyl,
methoxyethoxyethoxyethyl, hexamethyleneimine, morpholine,
piperidine, piperazine, ethylenediamine, propylenediamine,
hexamethylenediamine, triethylenediamine, pyrrole,
imidazole, pyridine, carboxymethyl, trimethoxysilylpropyl,

triethoxysilylpropyl, phenyl, methoxyphenyl, c¢yanophenyl,
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triethoxysilyl propyl ammoni um
triethoxysilyl propyl carbamate and a derivative

wo beweed1s3 7 . The silver conplex of Caiml , PIEKR2006/000451

t he anmoni um car bonate conpdifhd is sel ected from
ammoni um car bonat e, anmmoni um bi car bonat e,
et hyl ammoni um et hyl carbonat e, i sopropyl anmoni um

i sopropyl.c nat e, i sopropyl ammoni um bi carbonat e
Py erb‘g’fXM a |¥| um Bt YT caPrdnAt éylua%ﬁﬁtry@%mﬂmeneamlne

aﬂgogué%(if%ppy@tﬁhe]wg#yl amoni um t - but yl car bonat e,
but yI anmoni um bi car bonat e, 2-ethyl hexyl anmoni um
2- et hyl hexyl carbonate, 2- ethyl hexyl ammoni um
bi car bonat e, 2-net hoxyet hyl ammoni um

2- netthox éltehylsdér"l?dfnatcé’m%%t Koxy éHiiitanmoni utherein  the
n n nj um .
ey R T D o Ao ST 137 bt unfrom emmonium
chilsandonat erhothaneay LamshiyuBotadeey ! cisdonsd e ammonium
di but yl ammoni um di but yl car bonat e, di octadecyl ammoni um
i ppeerdeeytimdonat e, oiloetubuuydmimmoni um theay bomdanate,
i rti et I decy] amoni um nmet_hyl decyl car bonat e

T iR &rni nbcakbyhapgonium -
blf@ﬂ‘éﬁlbé}hé‘ﬁ'@ O3 POOLY ECAFDANRL S b Ny

behzyl car bonate, tri et hoxysi ﬂ@(f pr%py Wygﬁarbamate,

odtrd dxtdyobarendryl ym opy | car bonabeadpywdambaﬁabecar bonate, 2-

tr| et hyl enedi am ni um i sopropyl car bonat e,
g G h ¥R RARTIBER HiUm bi caPbBRaPE*¥REDHIGBFPoRET Ge 2-

%ﬂg{e‘gﬁ leaﬁméoorgfp0UnO'é %f eogéé%fféc Jbaf%a%? ‘or rrullbw‘?ylamonlum

dithl ercapbalea t &, I&mcmmr@ncﬁflm et fidheredibarthte,
The silver conplex of Cdaim1l , wherein the ammoni um

metdrbiatrg el sl afgrgroiid i s al kyl anmmoni um atekH wladdrsnietarbamate,

hexamethyleneiminium hexamethyleneiminecarbamate,
morpholinium morpholinecarbamate, pyridinium
ethylhexylcarbamate, triethylenediaminium
isopropylbicarbamate, benzylammonium benzylcarbamate,

triethoxysilylpropylammonium triethoxysilylpropylcarbamate

and a derivative thereof.

7. The silver complex of Claim 1, wherein the
ammonium carbonate compound is selected from ammonium
carbonate, ammonium bicarbonate, ethylammonium
ethylcarbonate, isopropylammonium isopropylcarbonate,
isopropylammonium bicarbonate, n-butylammonium n-
butylcarbonate, isobutylammonium  isobutylcarbonate, t-
butylammonium t-butylcarbonate, t-butylammonium bicarbonate,
2-ethylhexylammonium 2-ethylhexylcarbonate, 2-

ethylhexylammonium bicarbonate, 2-methoxyethylammonium 2-
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conpri Si
metal fi

ng primary amne. 10. A nethod for formng a

Imor a netal oxide film

wao pdosrosEsNg t he sil ver conpl ex of
and perforning oxidation, rdducti

chem cal
sputteri
beam or

I
m B RRECTHRPITEm

vapor deposition, plasm
ng, electroplating, litho

ser treatnen%. 11, The
FSTEFRedYBY

2 6é%ﬁ§léﬁhogpﬁnnEth0d thghﬁb

substrate is selected from gl ass,

c i ge th earemeh paper .

wher ei n

oG4

the heat treatnent is per

diké- Qﬁg%#%?éﬁghfﬁmany of dainms 1

coat 1 ng

ormed by spin coat

by forming a thin

any of C ai nBCT/KR2008/000451
on, heat treatnent,

vapor deposition,
graphy, IR electron

ge hod of C aim 10,

& gppﬁalaﬁ Jucarbonate,
B Q1 cukebabRel he 2~

siI'icon, polyester,

1Fiddebomttwmd of Cleadtaddsylammonium

formed using air,

IIGEHC AR YL S hy dr YR OF LA} e gl RiHferkeTbonate,

0 tQﬂ#é%%ﬁ%ﬁégiéﬁfggiate,

i ng,

disptteydeddl dntgon i coabiing rbbnhkew coatridithy Idecyi@mmonium
met hod of any of Clainms 10 to 13, wherein the coating
et pedd @y et dsnat $r i nti ng met hod sel dedxeahgylgmeneiminium

i nk-j.et i nti ffset inti
A 9T TSP T4 pri nt 1
méFEH A b caSS @At t he ceahbidatBoRe O TGS M- &bonate,

si'lver conpl ex solution prepared by dissolving the

t 1si & therx oy I opy lersodndemt  tsel etdtedy S rlom @t qohlctgrbonate,
acetate, ether, ketone, aliphatic hydrocarbon,
P F W hy dr ocar BéR2&RANASFogenat ed Hyidrdidbrissediminium

ié@B&éB?ng&égné%éyr%é?etﬁ@féﬁé@iéﬁfhf&mVSEEaEBoggte and a

derivative thereof.

gl ycol,

8.

The silver complex of Cla

, Screen printing, .. .
ng. 16. ThenﬁﬁﬁéhP%ﬁnlum

im 1, wherein the silver

compound represented by the formula 2 1is silver oxide,

silver carbonate or a mixture thereof.

9.

The silver complex of

Claim 1, wherein the

ammonium carbamate compound is alkylammonium alkylcarbamate

comprising primary amine.

10.

A method for forming a

metal film or a metal

oxide film by forming a thin film using the silver complex

of any of Claims 1 to 9 and performing oxidation, reduction,

heat tre

atment, chemical vapor deposition, plasma vapor

deposition, sputtering, electropl

electron

11.

beam or laser treatment.

The method of Claim 10,

ating, lithography, IR,

wherein the thin film is
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| east one selected from net hanol, ethanol,

i sopropanol , butanol, ethylene glycol, glycerine,
wetdwglosaset at e, butyl acetate, carbitol acetatBCT/KR2006/000451

di et hyl ether, tetrahydrofurkh, di oxane, nethyl ethyl

ket one, acetone, hexane, heptane, benzene, tol uene,

chl orof orm nethyl ene chl ori de and carbon

tetrachloride, . 18. A silver conplex solution prepared
ERTA 261 U PG IR T VRO TOIR X of any of Qalms 1 to

9 in a solvent selected from al cohol, glycol, acetate,

et her, ketone, aliphatic hydrocarbon, aromatic

hydr d@ar Bore amethhad ogéndl edmhydr owaelrenn The Ehestrate is

silver conpl ex solution of Claim18, wherein the
sttt iTA 1985 .0nE1ddIcod edPPLBRFRBERanBPLlyimide and
D hanol , i sopropanol, butanol, ethylene glycol

ycerine, ethyl acetate, butyl acetate, carbitol

acetate, diethyl ether, tetrahydrofuran, dioxane,

met hyl ethyl ketone, acetone, hexane, heptane,

benzére, tldlauereethdd orof or @lai®t hyPene whigirgdinde tdyed heat

carbon tetrachloride. 20. A nethod, for preparin
LT RN ohp I RS B PEACTT P ot 1 odbl G b RO hydrogen
oMU Fepsesem e by, the formula 2 bel ow with at

| east one ammoni um car banmat e conpound or ammoni um

car bonat e conpound represented by the formula 3 , 4 or

5 below at roomtenperature in the presence of a

sol véft: TRGnReEPPAmedr @1y i & dimeddt %9 o1 whpwein the
. X is_a [ tue S ct t rq :
o Ehat ErgrRr e d B o SRat b, D6 ng B opray
cead hopat@ip ntddwedeg o tfidwe, csad fraj e, phosphate,
t hi ocyanate, chlorate,
15. The method of any of Claims 10 to 13, wherein the
coating is performed by a printing method selected from

ink-jet printing, offset printing, screen printing, gravure

printing and flexo printing.

16. The method of Claim 10, wherein the coating is
performed using a silver complex solution prepared by

dissolving the silver complex in a solvent selected from

alcohol, glycol, acetate, ether, ketone, aliphatic
hydrocarbon, aromatic hydrocarbon and halogenated
hydrocarbon.

17. The method of Claim 16, wherein the solvent is at
least one selected from methanol, ethanol, isopropanol,
butanol, ethylene glycol, glycerine, ethyl acetate, butyl

acetate, carbitol acetate, diethyl ether, tetrahydrofuran,
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perchlorate, tetraf |uoroborate, acetyl acetonate
andcar boxyl ate; where each o f R, R2, R3, R4, R5 and

wRBgocks1sh may b e identical or different, i s BCT/KR2006/000451

substituent selected fromtHe group consisting o f
hydrogen, C -C 0 aliphatic o r cycloaliphatic alkyl,
aryl or aral kyl, substituted alkyl or aryl, a

het er ocycl i ¢ conmpound, a golyner conmpound_and a
die¥enat | iethel eSthy21. kehenfet ReEt®¥e A BRRRS; heptane,

oELELD (OB arBL ) SURERLEGRD BB Kl o casbor

teepaeskotedeby the fornula 3, 4 or 5 and 0.7 < m<
2.5. 22. The method of C aim 20, wherein the sol vent
is at | east one selected from nethanol, ethanol,
i sopr,qpangl , . but anol t hyl ene_ gl ycol |.ycerine,. .
ety Shodt oy b VB SPnaSeiic BT RE APt oo TRzl dissolving
ti5é eshy ket heimp et r ahy dngf Wang1 gipxane.cded hyh et hybivent
ket one, acetone, hexane, "heptane, benzene, tol uene,
seh¢otef oryometandadrel ,chlgdyicdd ,andcearben ether, ketone,
tetrachloride . ,
aliphatic hydrocarbon, aromatic hydrocarbon and halogenated

hydrocarbon.

19. The silver complex solution of Claim 18, wherein
the solvent is at least one selected from methancl, ethanol,
isopropanol, butanol, ethylene glycol, glycerine, ethyl
acetate, butyl acetate, carbitol acetate, diethyl ether,
tetrahydrofuran, dioxane, methyl ethyl ketone, acetone,
hexane, heptane, benzene, toluene, chloroform, methylene

chloride and carbon tetrachloride.

20. A method for preparing a silver complex by
reacting at least one silver compound represented by the
formula 2 below with at least one ammonium carbamate
compound or ammonium carbonate compound represented by the
formula 3, 4 or 5 below at room temperature in the presence
of a solvent:

AgnX (2)

where n 1s an integer from 1 to 4 and X 1is a
substituent selected from the group consisting of oxygen,
sulfur, halogen, cyano, cyanate, carbonate, nitrate,
nitrite, sulfate, phosphate, thiocyanate, chlorate,

perchlorate, tetrafluoroborate, acetylacetonate and
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carboxylate;
R, 9@@ R3
NCONH-Ry
Ra R5
Ri ooRoe Ra
RZiHNOCONH;Rs
R; Re
R1. ®on
R>,—HNOCOH
/
Rs
5 where each of R;, Ry,
identical or different, is

group consisting of

cycloaliphatic alkyl,

aryl, a heterocyclic compound, a polymer compound and a
10 derivative thereof.
21. The method of Claim 20, wherein the silver
complex is represented by the formula 1 below:
Ag[Aln (1)
15 where A is a compound represented by the formula 3, 4
or 5 and 0.7 £ m £ 2.5.
22. The method of Claim 20, wherein the solvent is at
least one selected from methanol, ethanol, isopropanol,
20 butanol, ethylene glycol, glycerine, ethyl acetate, butyl
acetate, carbitol acetate, diethyl ether, tetrahydrofuran,
dioxane, methyl ethyl ketone, acetone, hexane, heptane,

hydrogen,
aryl or aralkyl,

PCT/KR2006/000451
48
(3)
(4)
(5)
R3, R4, Rs and Rg, which may be

a substituent selected from the

C1-Cj3p aliphatic or

substituted alkyl or

benzene, toluene, chloroform, methylene chloride and carbon

tetrachloride.



