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TEATAE HEZZTA H7F & 0 A 300TCoNA wtsle] 34 Yxdas A 7IH, 7] HESDS
o] o, AdEEAA L sQAAe] IS FA S AS EFOR i FEIS o]&3 5 e
dAe] Az,

A7 2

A1 oA,

7] TEATAE =49, Z&#}o]=(chloride), o}l Hl o] E (acetate), olAdolA| B0l E

(acetylacetonate), o€ dAl-H|o]E (ethylhexanonate), ©¥Zo]i7lwo]E(dialkylisocarbamates), 7+2
B2 A (carboxylic acids), ZF28A#o]E(carboxylates), I &9 (pyridine), Tlo}W(diamines), o}gkal
(arsines), Tlo}lg}al(diarsines), ¥Z2~% (phosphines), TI¥Z%#(diphosphines), o}#lul2(arenes), F34+3}
Z(metal oxide), 7ZFE=Xd(carbonyl), 7F2R|o]E(carbonate), 3dFo]=e o] E(hydrate), 8dFo]=EAlol=
(hydroxide), UEHOIE (nitrate), @ A #o]E(oxalate) R o]Fojx= FOo2ZRE HulyE= s} o]Ak<l
Ae& 540 e o dmiate] A=y,

A7 3

A 23l oA,

A7) FEATFAE Fol=gZAl HEDGEEREQ $HoE Efd ol = o] E(HAuCl, - 3H:0), HARS(AgNOs), AH|
ol S Al o B (AOOCCH(CH)CH) , 7H5h oF Al EJo] B (CulCHC00),), 749k Z2afol= (CuCl,), A2 R
ZelElYo] E dAtslo] =@ o] E(HPtCls - 6H:0), A oFAEIO]E(Zn(0Ac),), YHEII=E(Cdley), YE 2-9E
SAb=dlo]E (Ni(00CCH(CH5)Cilly),), UE YolEZO]ENiI(NOy),), ZIE Uo|EFo|E dilsto]=go]E
(Co(NO3), - 6H,0), UEF wfBdelE HEZSo] =g o] E((NHy)eMoOy - 4H,0), ™I 2-oE ALY o] E
(Mn(OOCCH(CoH5)Cilg)5), B 2®l A FRelo]=(WCle), HEZHZFZ2ZAE(ClLGe), Ads HEHFZelo|=
(SeCly), otold 2-od A= o] E(CyHisFels), &Fulg 2-o € A= o] E(AIOH(O0CCH(CoHs)CiHg)2) , &1
¥ OEgZReol=(AICl), EEHE  2-ol g0 E(Ti (00CCH(CH,)CHy),),  ElERs  ElEglZRalol=
(TiCly, ZFF tFZFo|=(PdCly), AF 2-dE AU o] E(In(00CCH(CoHs)Cily)2), 2 UF EFReto|=

(InCly) 2 o] FolAe Lo ZREH HAeg st} o]l As 5H0R ah= 3% Yuegate] Az,

\]

T4
A1l glefA,

SAFAE HEBZeYe] sk AN AUU FeF ofH2s § BEE A 5o s
weqibe] A=,

A4zl Slel A,

A7) oddd 28 E dEHEs ded Z8E RxevE o Z(Ethylene glycol monomethyl ether), tholo el
Z81Z2 2uxvde  o|dEZ(0Diethylene glycol monomethyl ether), Edgddd ZFgF ZuovddyH=
(Triethylene glycol monomethyl ether), ElEzZtoE#d Za]E R Eo|e|Z(Tetra ethylene glycol
monomethyl ether), Atldd ZFg]F Rxw|d o8] Z(hexaethylene glycol monomethyl ether), FElo|Ed
292 2uxvd o Z(hepta ethylene glycol monomethyl ether), Zgddd Z8F ZEixdg oH=
(polyethylene glycol monomethyl ether), Edglolgx Z&Z Hd oH Z(Triethylene glycol butyl ether),
9 g Egtodd Z]F BE o E(Tetraethylene glycol butyl ether)® o]FojA&= FO2FHE HAdd s
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we, Ay FEAFEAe 359, F2do|=(chloride), oFMEHo]E(acetate), oFHEHOIHNEYOE
(acetylacetonate), o|®¥ A= v|o]E(ethylhexanonate), T&Zo]A7Hld|o]E (dialkylisocarbamates), 72
A2 (carboxylic acids), ZFEEAYo]E (carboxylates), d&ld (pyridine), tlo}¥(diamines), o}zhAl
(arsines), ©o}etil(diarsines), 2% (phosphines), T X% (diphosphines), o}zl (arenes), T44Hs}
E(metal oxide), 7FEXY(carbonyl), 7FE2XHUY|o]E(carbonate), 3Fo]=d|o]E (hydrate), 3dlo]=FHAlol=
(hydroxide), UE®ZIS]E (nitrate), ¥ ZA#o]E(oxalate)2 O]Fo|A= TOo2HE MEx= sl o4y

B3k, A7l 5T AE steleRAl HEHDSERESHOlE Esto] =g o] E(HAuC, - 31,0), HAH(AgNOs),
An 2-old @Al dlo]E (AgOOCCH(CHs)CiHly), 7Hot obAlE| o] E(Cu(CHC00),), 7kt Z=2eke]= (CuCly), FALE
2R ETE Y| E Alsto] =# o] E(HPtCls - 6H,0), AT oFAEI o] E(Zn(0Ac),), YHE7F=H(CdMey), YUF 2-
Aol E (Ni (00CCH(CHs)Cily)z), UE Ul EFO]ENi(NO3),), FZLE HolEHolE dAlslo]| =g o] E
(Co(NOy)z + 6H:0), Ry  EeHdolE  HE#slo| =d o] E((NH)MoOx - 4H,0), 83+ 2-dadrlelo] E
(Mn(00CCH(CoHs)Cilg)2), B 2=®l SALEEeto] =(WClg), HEZHEZZAwbg (ClGe), AdEw HEZDEEZ=
(SeCly), ofoldd 2-o& A v]o]E  (CotisFels), EFml3 2-o " & AFev] o] E(AIOH(00CCH(CoHs ) Cilly)2) , &7
vy EfZ2eto|=(AlCly), HERHE 2-d"®d@Alxulo]E  (Ti(00CCH(CH;)CHy),), ElEHE HEZEZ#o|=
(TiCly, Zetg tF2gol=(PdCly), AF 2-ddAl=vlo]E (In(00CCH(CH;)CHy).), 2 UF EFEEe}o]
E(InCly) 2 o] FoiX = o2 5E Add s o) dd 4 gk,

T3, 7] 282 2@t (monoglyme), TolZ#d (diglyme), EFtolZHd(triglyme), EHIEZZHY

(e}
i
(tetraglyme), FE}Z2d (pentaglyme), AALZFE (hexaglyme), HEFZEFY  (heptaglyme), ZJEFESEY
(octglyme), B EZ]=2kd (polyglyme) &2 o] Fojx| = o2 HE ey v odd 4 9drt.

t
rot
o

}7] a2 HEZE T (tetraglyme) ¥ 5= Q)

)

t
rot
o

F7] At Al= 0 WA 300CelA F3d = STk

K

t
rot

871 ATV AN A oEd 22 oEErt ¥ HrkE S Sl

wE A odd S JdHEE Jdud ZEE 2Zxvd JdHZE (Ethylene glycol monomethyl ether), T}
olddd ZFglF 2xdY o HZ (Diethylene glycol monomethyl ether), Edddd ZFEZ ExvEddH=
(Triethylene glycol monomethyl ether), HEZod#d Z2E ErwWEHHZ (Tetra ethylene glycol
monomethyl ether), @Alolddl Z2]E Rx=-wE ofe|Z (hexaethylene glycol monomethyl ether), 1Elod
Ze8]Z ExvY o|H 2 (hepta ethylene glycol monomethyl ether), Zgod#d ZgF RExvd JHZ
(polyethylene glycol monomethyl ether), E&|dea =& & 8 (Triethylene glycol butyl ether),
2 gEdodd FEF HE olel2 (Tetraethylene glycol butyl ether)® o]FojX& FozHRE Aew 3}
ool g & Q).

R, 7] wnbdA Fol iz Y] S9dS AXeke 9AE 9§ 23] ¢ A
R, 7] AAGA Foll Axd 55 HedAE EYde 9AE o =F}E A

9, 7] 5 vmgda 2 @Ae o3, daEe], 2 Agdy e ofFofxs FoRFEH AdYss
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, AAE 1M AlzE ZEbE YedAke] TEM ARl o],
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~
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=, AAld 9ol AlzE YA = xte] TEM Aboltt,
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o
rlr

AN 8o AzE Fa Y=Qlxle] TEM Apzlolt}.

ki
o

;A G 7oA AZE ZHRE Ux=9dxbe] TEM AlRlelt).

f
3
rlo

, AAd 6ol A AlxE WFy=dRe] TEM Aot}
= 82, AAld 194 AxH FEkE Y=Y AFe] XRD patterno]|th.

% 9%, A 1164 AzE ZekE egake] TENAR of T}

g e HAIEL7] gk FAF g

Eoame gdad M8e A% 5 AT g A ANAE AR 5 de v, 54 ANdES B dAdn
AAT Aol FASA ARetnd @k e, o ¥ owwe S4% 44 Feel dis) @Rskels Aol
oW, ¥ wde] A B J)% wgel TPEE RE W8, 52 A dARS Taes Ao olaHol
of Bt ¥ Wy Ayl glold wAE A s1&el U@ TAH Hye] B Wyl X% Y 4 v}
T oRREE A9 2 A A9e Agad.

wowge Fehdle Aok, mwelel 84 thegAs Amsts Pl Ba ol

®ougel A ZHol mEw, FEATAS o W F owwel: 9AE TEHE 20U 8w 5
Jueqae Azyol ATE & Atk £ 1e, 29l = oddd 2e2 oz o FEATA 23
B BegAE FEHE B ukg-4 o]tk

ol T4 Ued&e AZzFgoA, AdddAzA EiteAEdolE(trisodium citrate), ©]AIZE
F A A7) = (isopropoxynaphthoquinone), E]RXZ&RHI(riboflavin), Hdlo]=2 2] d(dihydropyridine), 3
d3 2] (phenylpyridine), olg&#d-tjolle|Eg}lolA Exb(ethylene-diamintetraacetic acid), 3dFo]=2Hl=o}
t}o] = (hydrobenzamide), Ez]#dErE]S (triphenylmethanethiol), Zdldolwl(oleylamine), Z20|d¥=
2= (poly(vinylpyrrolidone)), ZEgREyEe|=-T-HHolAHE (poly(vinyl pyrrolidone-ran-vinyl
acetate)), ElS(Thiol), ElZolelZ (Thioether) 5& A}&&tH 1, SAAZE E(water), HlE2(methanol),
ol gt (ethanol), Z 2% (propanol), ©]AEZF-E (isopropanol), F-E-&(butanol), & (pentanol),
22 (hexanol),  DMSO(dimethyl  sulfoxide),  DMF(N,N-dimethylformamide),  N-"|23]Z2]E (N-methyl
pyrrolidone), ©}Al&=(acetone), °FAIEUEZ (acetonitrile), &5 (Toluene), THF(tetrahydrofuran), d©l
Zt(decane), =‘(nonane), =& (octane), € (heptane), HAAk(hexane), AT (pentane), Lol
(oleylamine), Z#dAH(oleic acid) T2 AF&&FAT}.

SE, B oameld Fete 24 Geqde Az #4 3 471s 2ol B4, ANBAA, L g 37
A qge ¢ 5 ek 29 delAd FEATAE S 2L s S ARN 34 JedRE I4Y 5
s/ ek,

T3, A7 =

s

ATAE dirdor T4 YAt Azl AMEHE S5 ATAEA 53 AE A=
olystyt, w49, 28 o]=(chloride), oFMHEHO|E (acetate), oFAEOIMEUO]E (acetylacetonate), °lE
A A} =] o] E (ethylhexanonate), tjdZ o] &~ 7knlr| o] E(dialkylisocarbamates), T2 52 2 (carboxylic
acids), 7l2EAg o]E(carboxylates), 2™ (pyridine), UYo}7(diamines), o}t (arsines), tTlolelal
(diarsines), ¥~ (phosphines), Ul¥%(diphosphines), o}dll~(arenes), %543 E(metal oxide), 7+
Zxd(carbonyl), 7FE2RUe]E(carbonate), 3dFo]=dle]E(hydrate), slo]=FAto|=(hydroxide), HEHIE
(nitrate), @ 22 o]E(oxalate)E o]FojA = O RHE ML= sl oY 4 o, A7dA T
o], Fxdtolx, oMAHOIE. & 77 g% FEIHOE, F5 oMHolE T ZH7to] gl AFE A A
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g ojulgict.

w3, B ogel o AAele] naw, 4y FEHATAE Sol=RAl HEZZERO$UCIE Eejlo=de]E
(HAUCl, - 3H:0), BAFE-(AgNOs), AW 2-old @A v]o] & (AgOOCCH(CHs)CiH), 7F3t oFAlEl o] E (Cu(CH,C00)s) ,
Ftut FR2Fe)= (CuCly), FAANZFEZZETEHE  dAlslo| = o] E(HPtCls - 61,0), A olAEolE
(Zn(0Ac),), TIME=H(CdMe,), UZF 2-dldalaldlo]E  (Ni(00CCH(CH;)Cilly)y), YF  eo]EfolE
(Ni(NOy),), FHE YolEFo|E EAtato] = o] E(Co(NOy), - 61,0), UEF HeHEC]E ¥ Ezlsio]ti ol
((NH)Mo70ss - 4H0), "7F 2-o & &AL =0 E (Mn(00CCH(CoH;)CiHo)o), B8l SApZ = elo] =(WiCl,), HEZDS
2EAE (ClGe), Alds HEZDEZo]=(Selly), ofeld 2-@ Ao E (CyulysFelds), EF1E 2-9
g8 A} ] o] E(AIOH(00CCH(CH;)Cill)o) . &2 EgFZelo]=(AICly), ElEg  2-dddanoe
(Ti (00CCH(CH3)Cilly)o), ElERE HEZEFZetol= (TiCl,), Zebg "FZeto]=(PdCly), F 2-olddrlwy]o]
E (In(00CCH(CH;)CiHl)o), 2 Q1 EfEF&2eto]=(InCly) & o] FojA & o afg Aud s o]l Ao

dhera g 4 gl

g, A7l SEe B2 (nonoglyme), whel2ekel (diglyme), EgtolSebel(triglyme), HEZ=EH
(tetraglyme), HEl=e+d(pentaglyme), A=+ (hexaglyme), FEFSZEFY  (heptaglyme), SEFSEY
(octglyme), R ZelZeS)(polyglyme) ©.2 o] Folx|= o RE Addd st ojdd & k. o 55 u
Aol Alzed ALEE AWREAA, FdA, 2 &ujo] JTE FAld T F U S AT ¢ e
Aol & o] HAAdES 5] Ut}

e, 2 dyge] A AAde wER, A7) S HEHGZ S Aol v vigAE & v}, o= HED
=

=)

2hel ARE Al Wedla 7] BEAb b FA e gzt

R, 2 el mE A o837 w5 dmdAtel Aol Aol A7) arbdAl= 0 WA 300C

w3, 7] ATPEACNA "R 2E oHE7F o HrkE S

A7NA, dEd ZFEF dEH=2E 53] AEHA= ofdsht, dEd ZEF ZxuwE o E2 (Ethylene glycol
monomethyl ether), Tlelol€dl ZEl& el oHZ (Diethylene glycol monomethyl ether), Ezjo€l#l
29 & EruvEoH 2 (Triethylene glycol monomethyl ether), HIEZlo|€dl ZE]E Ei-v|EoHZ (Tetra
ethylene glycol monomethyl ether), &Alelg8adl Z8]E Eww|E ofHZ (hexaethylene glycol monomethyl
ether), eodd 2= ZxvE o e 2 (hepta ethylene glycol monomethyl ether), Z#o€dl Z=F
2w e o€ Z(polyethylene glycol monomethyl ether), Egdd Zg=F 2e ofgl2 (Triethylene
glycol butyl ether), ¥ EIEZtdad FE|F Fd o8] (Tetraethylene glycol butyl ether)® o]Fo]x] =
TORHY AeE s o4 4 At
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Pd3(0Ac)s 0.2 g3} BlE2}Zete] 20 L& Zebao] QWi 3A7F 52k 140~ 220 Coll A muteta Ah&o

ft
o
H
i

S WS S0 nlE A B BAE AR WOER £31 AolFold s FedE A
AU, 23 9 Be AL B gl AL g SA Uraviolet W) 224,
Axg werE YegdAel T AR, 2 AxE 22E Jede] XRD patterno]d,

AAY 2 6 nm TEHE YA Az

Pds(0Ac)s 0.2 g3 HIESFZEre] 20 mLS ZehxTo] Wi 347 59 25~ 80 ColA mtata 23 &, vge
50 mlE H7bskolch. AAE BebE JedaE e 3 AelFeld dEsadde AN

AAd 3 : FebgE YA Az

Zepael] @i 3A7F Bk 25 ~80°ColA mwkalal AEl 3 were

il

Pd(acac), 0.3 g¥ HIEz}t=2d 30 nL
50 mlE A7lelder. AAE Zehg YedAE vz 53] HojFolA HEZZZHAS AASA .

ANd 4 ZEF YA A=

Nay[PdCl,] (0.011 M, °l€r&) 10 mlZS ElEZZ2S] 40 mlol A7Fg &, ALo A 17 ok whksigict. A
A" FEEF U=gdAs ez 53 AHegr).

AAd 5 : ZElg YxdAe Az

PdCl, 0.2g¥} BlEgZEY mlE oMAIEYUED 20 mlo] ¥ wwkehiA 80 TR 5 Al F 1A3F Fob vt
S APsioh. AE FetE YedxE HELz 53 AHsgn.

olo

AN 6 @ g YU Ax

Pt(acac), 0.3 g¥ HIEZZT 30 nlE ZT2Fo] @i 3A7F Bk 200Co A nykslar 213 Sof weke
50 mlE AH7iekaih. AAE wg UnedAs deEz 423 HojFo] HEZDZFHYS AASAY. &= 72, A
z¥ WMEy =zt TEM ARlolt),

1>

AN 7 @ IHE Y9} Ax

Co(acac)s 0.3 ¢g¥ HIEZ&=Z89 30 nLE Sg23d Q@3 3X7 <k 200 CollA wykstz A3 = oee

2]
50 S A, AAE TUE JeS4E Wuss 3 AolFe] HEdIuds AARAT. ® 6L,
AzE ZLHE 1}z TEM AFRl o]t}

ot

A 8 @ 72 UxUAY Ax

Cu(0Ac); 0.3 g¥ HEZZEY 30 mLE S~z 2 3A17F 59k 200CoA wykstar A3 3
) -

nlE A7betlch. ARE T8 Uesdas veER 73] AolFo] HEZZHIS AASA
T2 Y=g Ate] TEM ARxlo]t),
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