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XN 1 Pd{PPhajs, BHT in toluene NN - OYN‘NHz MNa metal in MeOH SN
~= 2. vinylSnBuz = H
Br = '\{/ NH
i
H
(1-1) (1-2) (1-3) (1-4)
5-BH 2RI}l EE(1-1)S EﬂEE‘rﬂiEﬂfﬂ]‘é_‘,j_/\‘ﬂ(Pd(PPHBM) BHT(2,6-di-t-butyl-4-
methylphenol) ¢} &7 EFd(toluene)ol] H71e %, EgiRdm)d)2elWl(tributyl (vinyl)stannane)S #7}
ko] 80 ColA 24A17F 9t v A A 5-H| Y3 Z T w-1}o]E % (5-vinylpicolinonitrile) S3HAI(1-2)& Ax%
o, A7 FAA(1-2)E YER 550 &dld s &4 Hrtste] 70 ColA Az 5 whgA17 §, uk

&N WA 7|3 o 7)o EESFo]|=fA}o] = (formohydrazide)(1-3)E #H7}3F t}S, thA] 55 8¢ 70
oA 156% Bt WhgAIXIYE. 183, REE TA] 25 TR WFo] =k Aol FA4d w7hA] 2447 5t
SAZITh, ¥hgo] FREW, BHE dto] =g AAS F5etn, SviEA SREYXEY WgsSS AdE A
23 AUazuEaYIE B4 2-(4H-1,2,4-EFo}E-3-9)-5-8d HH A (2-(4H-1,2,4-triazol-3-y1)-5-
vinylpyridine)(1-4)& A A|3c},

e

1& A7) uke 16 o8 Alx® 5999 Zewito] 28 (5-vinylpicolinonitrile) E7HAel H-NR 2=

% 2% A7) w2 1o o8] ARE 2-(4-1,2,4-EejobE-3-)-5-ud T ve] HNR 2HEPS ehd 2
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[0112]

[0113]
[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

ZIHSd 10-2011-0016580

<gt= FAd 20 2-(5-mE-4H-1,2,4-Eejo}E-3-)-5-H I v g o] 4>

w4 2
C=N C=N T
O N sl
| XN 1 Pd{PPha)s, BHT in toluene | NN N ~NHa Ma metal in MeQOH ~__N
2 vinylSnBusz = CHs
Br — h'\ll/ NH
=
CHa
(1-1) (1-2) (2-1) (2-2)

5-Hld I Z8 o] EH (5-vinylpicolinonitrile) FZHAI(1-2)9} HES3sh=  3lgtEo] oA ES|o]Egixle| =
(acetohydrazide)(2-1)1 A& A&stae=, 7] vh-g2 194 Ade i 548 Ho= S F3s1
2-(5-w|€-4H-1,2,4-E g o}=£-3-9)-5-v)d 9 2 Y (2-(5-methy1-4H-1,2,4-triazol-3-y1)-5-vinylpyridine) (2-
2)& A g

<g7te Ao 3 2-(5-EfZF o 2ud-41-1,2,4-Eglo}&-3-U)-5-v]d T gl o] FAd>

vhsdl 3
C=N C=N I
H = |
XN L Pd{PPhs)s, BHT in toluene [ N . O N‘NHz Ma metal in MeOH ~__N
= 2.vinylSnBus S CFa
Br — N Z “NH
=
CFs
(1-1 (1-2) (3-1) (3-2)

5-Hld I Z8 o] EH (5-vinylpicolinonitrile) FZHAI(1-2)9} HEE3sh=  3lgtEo] ol ES|o]Egixle| =
(acetohydrazide)(3-1)%1 A& AYstie, 7] whg2 oA At Wia 43 YHoz FHE& 5
2-(5-Ef| ZF 2 HE-4]-1,2,4-Eglo}Z£-3-4)-5-0]d ¥ 2 (2-(5-trifluoronethyl-4H-1,2,4-triazol-3-yl)-
5-vinylpyridine)(3-2)& “g Al g},

<elREE gl 4: 2-(Il-1,2,4-EobE-5-20)-5-n U s e el e] §>
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vrs-2l 4
= | HaNNH2H20 -~ | formic anhydride o
N in EtOH at 25°C N formic acid (1:1) Nx
- C.
Bt Hi\il/ ~NH HN \N
\
MNH2 N:<
[0121] H
[0122] (1-2) (4-1) (4-2)
[0123] 5-H|d ¥ ZE po] EH(1-2) S o] =&k (hydrazine)o] &3l% wgd & H7lste] 25ToA WHEAIA 5-

HldyZHo|n| =3to] =& (5-vinylpicolinimidohydrazine) (4-1)& dAdstt}. A7) 5-vjdyZHo|n|E3dlo|=
Z2& xydsto|=to]=(formic anhydride)®} ¥E®AH(formic acid)(FFH] 1:1)9] &N} wh-FAAH, 2-
(1H-1,2,4-Egjo}=-5-4)-5-vd ¥ &)Y (2-(1H-1,2,4-triazol-5-y1)-5-vinylpyridine) (4-2)S A Z3I}.

[0124] < 7t= Ao 5 2-(3-wWE-1H-1,2,4-Ego}Z-5-2)-5-HdF gl o] FA>
o4 5
~ 5 I Hz2NNH2:H20 = | acetic anhydride =2
N in EtOH at 25°C N acetic acid (1:1) Nx
= o
Hlt Hi\l\i/ ~NH HN \\N
\
NH:z N:<

[0125] CHs

[0126] (1-2) (4-1) (5-1)

[0127] HES-g ol o 2 olx g A dlo| =alo] = (acetic anhydride)®} oFM|EAF(acetic acid)e] EgHS A3 AL A
stars, 7] w2 404 Ay WYy $de Wyoer XS sty 2-(3-wE-11-1,2,4-Ego}E-5-
d)-5-v)da & (2-(3-methyl-1H-1,2,3-triazol-5-y1)-5-vinylpyridine) (5-1)< A Z3lc},

[0128] <H7r=e A d 6: 2-(3-EFZSFo2wWE)-11-1,2,4-Ed]o}&-5-d)-5-n]d g d o] FA>

w84 6
= | HzNNHz-Hz0 ~ | trifluoroacetic anhydride 7 |
XN inEtOH at 25°C XN trifluoroacetic acid (1:1) Nx
= C.
hi=C HT‘]J/ ~NH HN. RN
\
NH: N:(
[0129] CFs
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[0130]

[0131]

[0132]

[0133]
[0134]

[0135]

[0136]

[0137]
[0138]

[0139]

[0140]

ZIHSd 10-2011-0016580

(1-2) (41D (6-1)
HES g ol o g EgEF e RolAlgAsto]l=gto| = (trifluoroacetic anhydride) ¢} EgZFQ ZolA EA
(trifluoroacetic acid)e] &g AL83 AL AQstars 7] W2 404 A3t vbiy U g o

2 FqAS FPsle] 2-(3-EgZFo2uE)-1H-1,2,4-Ego}=E-5-9)-5-vd 9 2] Y (2-(3-trifluoromethyl )-
1H-1,2,4-triazol-5-yl)-5-vinylpyridine)(6-1)< A %3k},

<g7r= FAd 7 2-(3-H]9-1H-1,2,4-Ego}E-5-)d gl d o] FAl>

i 0 5

HzMNHz-H20 J-L MNH:z

S N
_ - - + —_— {
HzCﬁ OCHzCHs —— HzCﬁ E N \S
-
HN™" ~NHz-HCI t |
X
(7-1) (7-2) (7-3) (7-4)

el olA™Hd o] E(ethyl acrylate)(7-1)¢} 3lo]l=&}H (hydrazine)s HE#sto] =25 e (tetrahydrofuran;
THE)oll <1 %, 80 TolA 1AZF FF WHgAlA ofadsto] =efxlo] = (acrylohydrazide) (7-2)& A|=sch. A
7] ofadstolEefato| =(7-2)F e B &N REE A2/A WE F, 2-ohvtx ddilolERER
gZ}o] =(2-amidino pyridinehydrochloride)(7-3)¢} 4 EFH(NaOH)S H7Fskar, 80 TelA 1A13F &<t wkg
A A 2-(3-Hld-1H-1,2,4-E&fo}&-5-4) 9 g (2-(5-vinyl-1H-1,2-4-triazol -3~y )pyridine) (7-4) &
Azgth, Al 255 27 gl BRI AUEFNaH0) o2 FAS A7 o, o"olAlH o] E(ethyl
acetate) 2 FE& gttt 1o ko EHolAHOlE(1:1)E EvE AMES APaRvEINE BallA A
Ela=

<= FAd 8 4-m"-2-(3-1d-1H-1,2,4-E]o}E-5-d) F g o] FA>

54 8
o i HaC I_
3
JJ\ HaNNH2H:0 JL _NHz | = N \;N
A —_— - + —_—
HzC—E‘ Sk EatH in THF at reflux HzC—ﬁ H =N \ NH
HNSNHzHa ]
SN
CHs
(7-1) (7-2) (8-1) (8-2)
oFL e o] = Aol =(7-2) & LER W ool 4wl e 231 o] u] = ofwfo] = (4-
methylpicolinimidamide)(8-1)5 F7}5teE A2 ALstas, Ar] w2 7oA Awst Wy 5U3k whyo=w
TS FPste] 4-mE-2-(3-¥]<d-11-1,2,4-E g o}Z£-5-4) 3 (4-methyl-2-(3-vinyl-1H-1,2,4-triazol-5-

yD)pyridine)(8-2)S A stt}.

<Z = FAd 9: 5-mE-2-(3-1d-11-1,2,4-Egfo}&-5-4) 9 g d o] >

_27_



[0141]
[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]

[0149]
[0150]

[0151]

ZIHSd 10-2011-0016580

w4 9
g o C
HaNNH2H:0 /U\ _NH2 o N ‘\}w
A —_— o + —_— -
Hzc‘ﬁ O et Hzc“ﬁ E ~N A
-
HNPSNHaHe )]
-
CHa
(7-1) (7-2) (9-1) (9-2)
olaHslo|mgxlo| = (7-2) & o3t -3 o 5-v e v] &7l o] m| Zolmlo] = (5-
methylpicolinimidamide)(9-1)& H7lsle AL AYstas, A7) w22 704 A93t vy =d3F v o=a
TS st 5-wE-2-(3-v]d-11-1,2,4-Ego}&-5-Y) I gl (5-methyl-2-(3-vinyl-1H-1,2,4~triazol-5-

yD)pyridine)(9-2)S A A},

<g|7t= FAdd 100 N N-t i E-2-(3-01d-1H-1,2 4-Eg] o}&-5-%) 7 g d-4-o}yl o] FHAd>

w84 10

" £
N

N
HNNHzH:0 L s € = N
H:C=C" ~OCH2CHs - Hac=C" N + N NH
H in THF at reflux H H
-
HNZSNHoHC |
N _CHs
'IJ
CHs
(7-1) (7-2) (10-1) (10-2)
olageol e Aol (7 E  giE g ool 4-(ciwsloful ) s B Rlo]u] Soblo] (4-

(dimethylamino)picolinimidamide)(10-1)& #H7}st= A& ALstas, A7) w52 7oA Addyst Wz 5
s Wy ow S Faste] N N-tHE-2-(3-¥]49-1H-1,2,4-E & o}Z-5-9) 3 2] d-4-o} 7 (N, N-dimethy 1 -2-
(3-vinyl-1H-1,2,4-triazol-5-y1)pyridin-4-amine) (10-2)& A A stt}.

<#Zt= el 110 NN-tiE-6-(3-H1d-1H-1,2 4-Eglo}&-5-4) 7 g d-3-o}wl o] >

¥he-4] 11
HaC. _CHs
M —
O O [_\
X
HaNNHH0 M ke N o
H2C=C OCH:CHs T —— = HC=C N + ZN — MNH
H in THF at reflux H H

NZ
HN NHz-HCl |
N

/N\
HaC CHz
(7-1) (7-2) (11-1) (11-2)

olaslol =gkzte] =(7-2) & -3t HE-S- |- 5-(Yugoln] ) F o] v Zolulo] = (5-
(dimethylamino)picolinimidamide) (11-1)& H7}sle= AS AQstas, A7) w2 794 w3 9l 59
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]
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oo d4e

(3-vinyl-1H-1,2,4-triazol-5-y1)pyridin-3-amine) (11-2)<& A= stc},

<Y 7r= Ao 120 2-(5-(4-m)dHd)-4l-1,2 4-Ego}E-3-) g d 9 FA(1)>

T

14 12
Br —

@)
ZiC

Pd(PPha)s, BHT
in toluene/MeOH

*MH, Ma metal in MeOH VinylSnBus

5% HN \FJ
—N —nN

N N

I/ I/

(12-3) (12-4)

[\)
~

dZgx=}o]EH (picolinonitrile)(12-1)S YEH
Ll S, BESEds WA T 7)ol 4-
Al 252 28 70 CollA 1585t

o

>,

23 E Tl
o

O

=
7

N
-

2 ol
= o 2
e oox &

M,\]

o
Lt do Py

R
[ > =
B WA F, REE A4

U Ao, Tae=

180 TollA 3AI1%F

ool o S

k]

il Hﬂ i

Az, A7) FA12-3)E
methylphenol) 9k ¥l EF<lloll 7}t

H Eg7| 2~ Eg #dd 3223 (PA(PPH3)4),

w
N7

(12-1)

G=8sle] N N-tuE-6-(3-H]d-11-1,2,4-Eg]o}Z-5-) ¥ 2] d-3-0} 7 (N,N-dimethy1-6-

(12-

Zo| g3E wekS &N Hrtte] 70 CTeolA 3A3F &
Al % &} o] = 2} 2}o] = (4-bromobenzohydrazide) (12-2) &
A0, a8 255 YA 25 T2 W3o] ek 4
w7k 244 7F FF WESAIZICH, Hbgo] FREW, IHE St w@A A4S Ieta, dEds

e F27 A I EEE AsHE sk, 2-(5-(4-2
d)-4H-1,2,4-E g o}=-3-9) 9 2] d (2-(5-(4-bromophenyl)-4H-1,2,4-triazol-3-yl)pyridine) =ZFA(12-
BHT(2,6-di-t-butyl-4-
% EgFd0d) el (tributyl(vinyl)stannane)S %7}t 80 C

oA 24A17F  HQb  HRSAIA  2-(5-(4-R)dFd)-4H-1,2,4-E g o}E-3-9) 3] 2 (2-(5-(4-vinylphenyl )-4H-

1,2,4-triazol-3-yl)pyridine) (12-4)& #|Z3lc},

<7tz Ao 13: 2-(5-(4-m)dHd)-4l-1,2 4-Ego}ZE-3-) g d 9 FA(2)>

prs4l 13
__ __ C=N
HzNNHzH:0 . | NN MNa metal in MeQOH
in THF S HN \J\l
HsCO o HzN\N o —N
H
N7
| o
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37 WA 1200 sl AZE 2-(5-(4-n Dol E)~4l-1,2,4-EelobE-3-2) 2] T-NR 2=
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[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

[0165]

[0166]
[0167]
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(13-1) (13-2) (12-1) (12-4)

wEl 4-n]ddl Zof o] E(methyl 4-vinylbenzoate)(13-1)¢} slo]|=} & HEZSlo|=2F T 520 3 80Tl
A IAZE B HEe A7) oL e E AL 7kA] g 4-u)d il FE o] =8k Rlo] = (4-vinylbenzohydrazide) (13-2) S A
z3t), FFee=ol]Ed(picolinonitrile)(12-1)& YEF w50 &ald wgke {do] H7tsle] 70 TollA
3AIZF &<t HP%’\]ZJ F, BEEENE WAAT I, A7) 4-njdulFsto] =etRte] E(13-2) 8 HUMe ohe, THA
2EE &8 70 CAA 164 & ¥ AIZIY. aga, 25F oA 25 TR w50 wghal AXo] A4 w7t
Al 24N %E F9E W AIZITE, ¥hgo] FRYW, AHE st =M A4S Igsta, dEdsEEe] Fo 180
TollA 3A1ZF &F WA 3 25 Ae7bA Wi A sRset ARsE sk, 2-(5-(4-vdHd)-4l-
1,2,4-Edo}&£-3-9) 98 (2-(5-(4-vinylphenyl )-4H-1,2 ,4-triazol-3-yl)pyridine) (12-4)S A| %3t}

<@ 7te Ao 14: 2-(5-(4-v)dHd)-1H-1,2,4-Eglo}Z&-3-) a8 4 (1)>

vrs4] 14

HaNNH2H20 XN NaOH

THF at 70°C Ivent

|n d soiven [\1{ \N
H:CO X0 N=

MNH2-HCl

T

(13-1) (13-2) (7-3) (14-1)

WA, A7) w2 15004 AdE WY Tdst WS Fdste]  4-HjdRlERste|=EiAjol = (4-
vinylbenzohydrazide)(13-2) & Az 8T}, o 7] 2-obmt) 3] g d dlo] = 2 & 2 8lo] = (2-amidino
pyridinehydrochloride)(7-3)¢} FAFSIUYEF(NaOH) S H7Fske], 80 ColA 1A% &< HEEAIA 2-(5-(4-H]d
Hd)-10-1,2,4-E g o}=-3-9) ¥ 2] ¥ (2-(5-(4-vinylphenyl )-1H-1,2,4-triazol-3- yl)Dledlne)(14—1)§z A %5t
o Al RS AeA Uy AU EFENaH0) o2 FAS A7t olgolaHo] E(ethyl
g}, gl Ak "ol H O E(1:DE &2 AMES Ada=nEaddE SalA FAl

filo

acetate) & F&

sk,

<Fz7t= Ao 15: 2-(5-(4-v)dHd)-1H-1,2,4-Eglo}Z&-3-d) a8l ] &4 (2)>

vrs4] 15
— — H
O N
MeAI(CIINH: . NHz  NaOMe
Ivent
\N Soven HN \'N
i
CN = =
HNZ™ NH: N
Z>N
- |
(15-1) (15-2) (15-3) (14-1)
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[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]
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n

[}
o
El&

e dFrF(trimethylaluminum)©] FoF & EF¢ 48 F2I2ARFO| A2HAHOR Zo} e F¢
Tl &dol M Hrrete] &Fw|E ofmfol= Jo] A E(reagent) & FA3taL, of7]o] 4-Alolwm ~HA
(4-cyanostyrene) (15-1)& 7l 5, 80CHA TLCE T3l 4-Alof2Eldlo] BT 231" wj7lx] 9hgA|A 4-
Hl gl = o] ] = olulo] = (4-vinylbenzimidamide) (15-2) & R B = ¥ F g xslo] =gt =
(picolinohydrazide)(15-3)¢} WIEAIGEF(NaOMe) S X 7Fste] 80CelA 1AI7F &<t RESAIA 2-(5-(4-H] D
d)-11-1,2,4-E gl o}&E-3-4) 9] 2| (2-(5-(4-vinylpheny1)-1l-1,2,4~triazol-3-yl )pyridine) (14-1) &
Azxg. BA] 2EE 274 Wil @AY EFNalCo) o2 F4S Al v, dlEeklHeER &
< &t aga AtodolAElol E(1:1)E &R AME3 AP ARvETRIAE FaA AA g

<P t= e 16 2-(4H-1,2,4-Eo}&-3-9)-5-(4-vjd o d) 9] gl ] 34>

vrs-4] 16
C=MN — — " H
= N Ma metal in MeOH
| SN, 2MK2C0s/H20 N ﬁ/ NH2
o Pd(PPhz)s in THF H o |
at 80°C for 24h SN
Br B(OH)2 - |
N N7 “NH
\
C=N =
H
(1-1) (16-1) (16-2) (1-3) (16-3)

5-H 253 Fg o] E- (5-bromopicolinonitrile) (1-1)2 Hld-#Hd R2YXiH(16-1)& BAHE2E 2 HEZY]
2Eod X2 (PA(PPH3)4)  Stelld =2=7]  7AAEE WREAA, 5-(4-uldalld) ] F e el EY(5-(4-
vinylphenyl)picolinonitrile) FZFA(16-2)E Az, F7] FHA(16-2)E HEF w50 f3ld v&EE
| H7kstel 70TCelA 3AIZF FQF WREAIXL 2 whEEONE WZANT|AL of7]e] EFSfol=girto|=
(formhydrazide)(1-3)& #7tst tbs, ThAl 255 &8 70CdA 158 ¢ ¥-gAIXTh. T8 255 oA
25C=R WFo wabd AAo] i wi7bx] 2443t 5k 9HgAIZITE. REgo] FREW, EE st =gk 2
4e 3lpeta, vz FEREEN WSS AH2 AMEE AddaRveady)E FaA 2-(4i-1,2,4-E7
o}&-3-4)-5-(4-v]d ) 2] (2-(40-1,2,4-triazol-3-y1)-5-(4-vinylphenyl )pyridine) (16-3) & Z Al gtc}.

—

0{|

% 5% 7] W 160] 8] AlzE -4 g d)mFe ol EY S HNR AHERES veha A
ot}

62 7] w2 160] o8] ARE 2-(4H-1,2,4-Eo}E-3-2)-5-(4-vl s )T e We] H-NR AHEHS
vebd Aol

<zt= Ao 170 2-(5-WE-40-1,2,4-E&]o}Z-3-Y)-5-(4-n]d D) v gl o] g+Al>
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[0176]
[0177]

[0178]

[0179]

[0180]
[0181]

[0182]

[0183]
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w4 17
C=N — — H
N, 2MK2C03/H:0 +O§’N‘NH2 Ma metal in MeCH
/ Pd{PPhs}4 in THF CHs = |
. at B0°C for 24h s N
B(OH
Br (OH)z2 o I
N N7 “NH
4
C=N N‘<
CHs
(1-1) (16-1) (16-2) (2-1) (17-1)

5-(4-v)d ¥ d) v ZF) =}o] EF (5-(4-vinylphenyl)picolinonitrile) F7rA|(16-2)¢t wWkE-&l:= 3}gHEo] o}A
Eglo]=elxlo] = (acetohydrazide) (2-1)1 A& ALtale, 7] wEEA 16004 Agst Wa sdsh Wygo
2 F3A4E  FIYste 2-(5-WE-4l-1,2,4-Eglo}E-3-¢)-5-(4-vdHd) I E D (2-(5-methyl-4H-1,2,4~
triazol-3-yl)-5-(4-vinylphenyl)pyridine)(17-1)= A #|3ic}.

<g7t= o] 18 2-(1H-1,2,4-Egol&-5-4)-5-(4-njd A d) g gl ] 34>

w54 18

C=N —
SN, 2MK2C03/H:0 HzhNH2H:0 formic anhydride
> Pd{PPha)s in THF in EtOH at 25°C formic acid (L) =~
at 80°C for 24h (= =" |
| | N
Br B(OH)2 N N
= C. HN™ SN
e HN” <NH \
| N:<
MNHz
H
(1-1) (16-1) (16-2) (18-1) (18-2)

HA g7 WhgA 1604 dre W FUS oz S 3Ete] 5-(4-nduld)H FEeE Yol EE (5
(4-vinylphenyl)picolinonitrile) FZFAI(16-2)& A=x3taL, 7] S3A(16-2)E sto] =2k (hydrazine)©] &
e HERE & Hristel 25 CollA WEEAIA  5-(4-HIE ) FFH o] Lo Bl o] E(5-(4-
vinylphenyl)picolinimidohydrazide)(18-1)& A|Z3t}. tfe, EAsto|=glo|=(formic anhydride)®} X9
ZF(formic acid)(F-3H] 1:1)°] EFEN whgAA, 2-(1H-1,2,4-Eg|o}E-5-9)-5-(4-H Do) 7 2 (2-
(1H-1,2,4~triazol-5-y1)-5-(4-vinylphenyl)pyridine)(18-2)& #|Zg-c}h

<#7t= Ao 19: 2-(3-HWE-11-1,2,4-E g o}&-5-U)-5-(4-H| g d) vl gl o] 4>
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[0184]
[0185]

[0186]

[0187]

[0188]
[0189]

ZIHSd 10-2011-0016580

C=N __
N, 2MKzCO3/H:0 HaNNHzH20 acetic aruhydnde
| — Pd(PPhs}s in THF in EtOH at 25°C acetic aod (1:1)
at SﬂcC for 24h N
=
Br B{OH)z S N
=N HN’ 3

N_
NHz
CHs=

(1-1) (16-1) (16-2) (18-1) (19-1)

HkS-g ol o 72 olxgA3to|=glo] = (acetic anhydride) 9} oFA|EAH(acetic acid)e] E8MS ALE3 AL A
etare, A7) g 184 Amd Wiy Fde o= IS Fdste] 2-(3-wE-1H-1,2,4-E | o}&-
5-2)-5-(4-vjd ¥ d) 9 2 (2-(3-methyl-1H-1,2,4-triazol-5-yl)-5-(4-vinylphenyl )pyridine) (19-1)& A =3}
1=

<olglF Fw @A Al (2-(2,4-vEFREAE) I 2 ), (2-(5-(4-1 D d)-4l1-1, 2, 4-E 2| o}E-3-<1) 9]

F 2-gthoxyethanal and H:0(3:1)

InCle3H0 + 4

reflux for 24hr

a.;,."% cl \““\-\1-

\

MC/EROH

ol ] (1) S2gol= E g sto] =2}o] E(IrCly - 3H,0) 4 2-(2,4-9Z2=29d) 9= d(2-(2,4-
difluorophenyl)pyridine)& oll&E Ao &8 (ethoxyethanol )3 FHG(F9H] 3:1)2] &3 &rfjo] Y, <F 130
Teo 2ol HEEAA  HEZHV22-(2,4-"Z22H )y ) (HEFR2) Yol F (tetrakis(2-(2,4-
difluorophenyl)pyridine)(dichloro)diiridium)< AZ3ct. &, A7) BHEZHI2(2-(2,4-0Z22Hd) 3
) (tEFE2)teld w5 2-(5-(4-v1dHd)-4H-1,2 4-E g o}ZF-3-4) 3 ¢ ¥ (2-(5-(4-vinylphenyl )-4H-1,2, 4-
triazol-3-yl)pyridine) & 2w EHZE2v|ebAd FEY|o]E(silver trifluoromethanesulfonate) Zv oA W
S ekt &, 9oF 90T XA 2-(5-(4-nd ¥ d)-41-1,2,4-E 2l o}E-3-d ) 3] 2| (2-(5-(4-vinylphenyl )~
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
[0200]

[0201]
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4H-1,2 4-triazol-3-yl)pyridine) @ WA A (2-(2,4-t)Z=Z=23d) ), (2-(5-(4-8)dHd)-4H-1,2,4-E
glo}&-3-2) I ol g &) ((2-(2,4-di f luorophenyl )pyridine),(2-(5-(4-vinylphenyl )-4H-1,2,4-triazol-3-

yDpyridineiridium)< #|Z3kc}.

T 78 A7) w2 200 g8 AxE (2-(2,4-"EE R ) YY), (2-(5-(4-01d e d)-4H-1,2,4-E gl o} E-3-
eI alde]a]F) ((2-(2,4-di f luorophenyl)pyridine),(2-(5-(4-vinylphenyl)-4H-1,2,4-triazol-3-

AEHS Hepd Aol

yl)pyridineiridium) 2] MR 2=

<olglF #He dFAE Fd A A E(9-(4-nd A ) 7S ) -dd
gobE-3-4)-5-Hd ¥ ) (2-(2, 4-Hol| ZF L 23 d) v 2] d),) o] >

-Z g (o)gF(2-(40-1,2,4-E

A7) stllM 7hkE FrREARAM 9-(4-RldHAd)7mE(VPC) & <, °ld
.2, 4-Ego}E5-3-4)-5-0d ¥ g d) (2-(2,4-Ho]| &7
& W3AAZIH 110 TolA 24413 &<k #HZ2 T wes F3s3i. whg AAgoa
EEFH(TR) S, d02 AAAZE AIBNS AHSsilth. o9 &, dges A7t wes FRA7]A o3

&S AAsHen, Axd ALAE WAl wo Y5 =] (9-(4-npd ) 7hakE)-d -2
E]( ol 2]+ (2-(41-1,2,4-E | o}&-3-y)-5-H]E ¥ 2| ) (2-(2,4-po| EF L. 29 d) I 2| ),) & Al =383t

e GFARA ol w(2-(4l-
&

1 ERE

HU
&
{9
©
Ach
rt
Tujlo
>
oo i
o,
k1
o,
AL
B
il
(i

gzt HER)o]

i
PN
ol

# 1
e = (g) B
AIBN VPC, Ir complex R A MWD fircompte

No (10")

No.1 0.0020 0.5 0.01 31.5 1.47 1.96
No.2 0.0022 0.5 0.02 22.7 1.89 3.85
No.3 0.0019 0.5 0.03 18.3 2.06 5.66
VPC,: vl ad7hut=E
MWD: A= (Molecula Weight Distribution)

flrcomples: 5 FA W] olglw A &= (E%)

E 12 AESY, oF AAlel Fol ALSE FAREAR] AolHw ARHow BAREEA A B
o ol 37k b 952 3G Aol dof PAesw 48T F i YAH ol

= 8 7] wEAe] gadel ofal AxE DRANo. D FAY % BAF Pxo] oF SEC-LSE e A

9% 7] nEAke] FAdel o8 AxE nBANo. 39 HNR 2HERS e olct.

2ol 1: olelf AAS Fie nPAe] Fo B4 $A
#

JLEAE UV-Vis spectra 2 photoluminescence spectra® AF&3to] #2413}

5 108 A7) mEAF A oo o8] AlxE ZER(No.2)¢ UV-Vis spectras YeERH Holt},
5 118 A7) mEA A oo o8] AlxzE ZEA(No.2)9 photoluminescence spectra® YEFH Ao},

T 108 FH=xstd, olglwd dAdyEdS et = F5-U= HWdE Ao]((metal-ligand charge
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[0202]

[0203]

[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
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transfer: MLCT)7} 345mmoll Al o]FoixS &A1& 4= glom, &= 118 Hxstd, FHdlod7] el (maximum excited
state) < 345nm= F=¢] photoluminescence spectra®s Z74% A7, A4 3 XA 467mmol A A 7F o

&
£
_
o
N
f
i
R
E‘&
ox
2
=2
o
3‘;,'4
N
N
)
k1
M
>
rlr
ox)
=
i)
o
o,
N
L
olr
ok
il
i)
o
tlo
ik
-
32,
o

H ul—uéoﬂ g}gﬁy iéz\ﬂ \ﬂl-%]_o] ‘/}‘E]rb}‘E o%]_ m .(%ﬂ_

= g 5 X = s

A S, ol HE VAT PASE Ase ERE NY/E olgele] Al Egeha, ol
2= o9 =

—,— QA ~

£ 12 ¥ wEe) v Adde] Be §71AAS A4S veh kol

T 128 FxEHd, 71 dAAEFAXE 713 (10) Aol A1 A=(12)7, A7) Al AF(12) 3 gy oz e
A

A2 AF(20) 2 A7) AL AF12)3 A2 AT Akl (20)0] AEHo] Qe WHFE(16)S FHIFTH EH, A

AL AF2)3 BFZ(16) Alol2 FFADZ(1)T, 47 HFZ16)3 A2 AF(20) Abol2 AANLZ(18)

S meE Eou. A wrgE(16)L Al 12 BAHYE HA kg olglE HES ERE(dopant) E E

& 4 9lom, (BP(4, 4 -N,N' -dicarbazolbiphenyl) & W¥ 5= bS] d9teE & S2E(host)® X

g k. olske g, A7) wHF(16)S e 1302 FAEE oglF AES TR AN ¥ ui
X3S

g = A,

o], B wrg S nletHd A S So] AAEA Awegor), R ourge Ay AAdo] AT A ok, B
wrge] vl AR B owe] Welld F okl A Sade] AAE TE Aol efste] of2rbx] g 8l wiAe] 7}
setet.

ebd Aol

% 2% w2 1o o AW 2-(4H-1,2,4-Ee]o}E-3-2)-5-u]dv] g e H-MR 2HEPS Yebd ol

4i= H]—%&l lzoﬂ 9]3]] Zﬂi% 2‘(5‘(4-‘3]‘éﬁ]‘é)_4H_1,2,4—E\—i}O}-—é——g—%l_)jj,]{J/]T‘;]_g] 1H_NMR iyﬁ]E%‘% ]4‘]__;]_

[e]

= 5= uhg2] 160 o8] AxE 5-(4-HdF )V Zemrbo|EY 7S] H-MR 2R EAS Uebd

N

=

g,

6o WA 160] ola AZE 2-(4l-1,2,4-E ] o}E-3-9)-5-(4-v I D) T e H o] U-NR ~FEHS e

T 78 WA 2000 ofs) AlxE (2-(2,4-HE229d) ¥ ), (2-(5-(4-n ) -4H-1,2, 4-E g o}E-3-< ) ]

ZeolEF) e H-NR 2o =SS e o},

T 88 uEAt dAdo 98 AFE TEANo.1)Q BxeF 2 Bxlek EE )ik SEC-LSS UERA Ao|t},
© 9 R FAdd] ofs) Ax® LEANo.2)9 H-NR 2HEHRS Yehd Holt),
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[0217] T 108 28R Aol g8 Az aEAY] UV-Vis spectras vreEb ZAoltt.
[0218] T 118 nEA

S oo o8] Az A photoluminescence spectras ERH AHolt),

[0219] % 126 2 wde] o2 AAde] B §710088axE Y ezt

HE

. : . : .
9 8 7 6 5 4
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Elution te (1)
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EHI10
—— Blue emitting Ir-complex
------- P\PCz containing Blue emitting Ir-complex
- -~ PVPCz
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THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RBA

IPCHRS

CPCH%E=

H 20T S0k
ShEREELE

BEG®F)
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KERfF. REXNEXREENESEERRRFRELSHNEL , fi
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TTEMNRERNERESBARSYHN. AVBEBR AR TOEE—
BARME AR, UAREBEE —BRNFE_BRCENENLE B
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