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#s4] 5
~ l HzNNHz:H20 -~ o | acetic anhydride -~
XN in EtOH at 25°C N acetic acid (1:1) Nx
- e
K=t Hi\ld/ ~NH HNT NN
\
NH2 N:<

CHs
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[0126]

[0127]

[0128]

[0129]
[0130]

[0131]

[0132]

[0133]
[0134]

[0135]

[0136]

(1-2) (4-1) (5-1)

W28 ol o 7 olAE A Elo] =elo] = (acetic anhydride)$t oFA|EAM acetic acid)e] &3H8H
= A a]__q/\l 401“1 vy 3k LuqJ+ =3l HLHJ o2 TS Aago}oq 2-(3-H| € -1H-
19389 (2-(3-methyl-1H-1,2,3-triazol-5-y1)-5-vinylpyridine) (5-1) 2 A|Z3I}.

e
1
q'
=

<H7r= A 6 2-(3-EgEZEF o 2w E)-10-1,2,4-Ego}E-5-Y)-5-v]d ¥ gl v ¢ FAd>

B4 6
= | HzNNHz-Hz0 ~ | trifluoroacetic anhydride = |
XN inEtOH at 25°C N trifluoroacetic acid {1:1) Nx
= C
bl HT\l.l/ <NH HNT NN
\
NH2 N=
CFs

(1-2) (4-1) (6-1)

Hhegoalog  EfZRQO RZolAg Aol =dto] = (trifluoroacetic anhydride)®t  ETZF QRO E
(trifluoroacetic acid)e E3H&NS A3 AL A9t A7 w-e2 404 A3t Wz FU3E Wy
2 FA4E Y8l 2-(-EEFLEMY)-11-1,2,4-Ego}E-5-)-5-81 93 2 T (2-(3~trifluoromethyl)-
1H-1,2,4-triazol-5-y1)-5-vinylpyridine)(6-1)& A3},

2k
o

<P 7r= A 70 2-(3-H)9-1H-1,2,4-Eg o} Z-5-9) T el d ] >

vrs-4
0 o) -
JL HaMNHz Hz0 J\ NH2 N\ \!N
HaC= ﬁ OCH2CHs i THF at reflux Hzczﬁ H _N NH
-
HN™" ™ NHzHCI N |
x
(7-1D (7-2) (7-3) (7-4)

g olgd8# o]E(ethyl acrylate)(7-1)¢} 3slo]=e}z (hydrazine)S E|EZ}slo]=&F e (tetrahydrofuran;
THR)Ol =<1 &, 80 TollA 1A%t Fot WkS-A]A o3 Hslo]=g}A}o] = (acrylohydrazide) (7-2)S A ZF3c}. A
7] otadsto|=gxlo| =(7-2)F TR v SN 25 E AR WE F, 2-olv|tx I dslolm2ER
Z}o] = (2-amidino pyridinehydrochloride)(7-3)¢} A EF(NaOH) S H7Fskar, 80 ColA 1417 F¢F ¥k&-
Al A 2-(3-0]d-1H-1,2,4-Ego}&-5-4) F & T (2-(5-vinyl-1H-1,2-4~triazol-3-y1)pyridine) (7-4) &
Azget, BA 2EE A7 Wi AU EFNaH0:) &2 F2E AT v, ol ZobAlE o] E(ethyl
acetate) 2 FE& vl 183 ko HolAH O E(1:)E MR A& AYIARmEDYIE FaA A
Ela=

A
iC)
o

= 3 8 4-mE-2-(3-H]d-1H-1,2 4-EgloE-5-4) F g d o 3>
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[0137]
[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

S=50d 10-1113313

4 8
o ° HsC /[_
3
J\ HaMNHzH:0 J.L _NHz = N \;N
= — + —_—
HzC—ﬁ Lo in THF at reflux HzC—ﬁ H A \ NH
=
AN SNHzHa 1
NS
CHa
(7-1) (7-2) (8-1) (8-2)
obz R sto| = etpe] =(7-2) % ot ukg 8ol 4-v € 9] Z o] v = ol o] = (4-

[e}
methylpicolinimidamide)(8-1)Z H7}sl= AS A Ystas, Ar] w24 7olx Awe Wy U3k wyo=w
S Falate]l 4-w"-2-(3-8]d-1H-1,2,4-Edo}&-5-9) 3 ] ¥ (4-methyl-2- (3-vinyl-1H-1,2,4-triazol-5-
yvl)pyridine)(8-2)& A str},

,p

<P 7tE A 9: 5-wE-2-(3-8]d-11-1,2,4-Ego}E-5-) T gl o] 3A>

vrHs4l 9
0 o P C
)J\ HaNNH2H:0 J\ _NH2 e N \}\J
- —_— = + —_—
HzC—ﬁ OCH2CHs % e at reflux HzC—ﬁ H =N \ MNH
HNZSNHHC ]
CHa
(7-1) (7-2) (9-1) (9-2)
oA sto| Eebato| E(7-2)& T IS & ol 5-vl e ) sl ojv] Eolrfo] = (5-

[e}

methylpicolinimidamide) (9-1)& #H7}sl= AL ALstars, 47 w52 794 %“é?} HH ) %O]@ Wi o g
TS FEste] 5-wE-2-(3-Hd-1H-1,2,4-Edo}E-5-2) I (5- 2
yvl)pyridine)(9-2)& A ste},

o

<g7t= 3o 100 N N-gHE-2-(3-8]d-11-1,2,4-E g o}Z&-5-2) 7] gl g —4-o}wl o] 34>

¥re-4] 10
CHas —
0 0 N L\
HaNNHzH:0 L s 1€ e "\ T
H:C=C  OCH2CHs ~ HeC=C "N + ZN NH
H in THF at reflux H H
=
HNZSNHaHC Y |
S _CHs
1
CHs
(7-1) (7-2) (10-1) (10-2)
ot d o] mepato]| =(7-2) & RIS Hhg- g 4-(tudopw] 1) 9] F R o] m] Zofmpo] = (4-

(dimethylamino)picolinimidamide) (10-1)& #7}sle= AL ALstars, 7] w32 704 AE3 Wy 5
g o A4S Fdste] NN-tIvlE-2-(3-01d-1H-1,2,4-E & o}E-5-4) 7] &l d-4-o}v1 (N, N-dimethyl-2-
(3-vinyl-1H-1,2,4-triazol-5-y1)pyridin-4-amine) (10-2) S A A3},
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[0148]

[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

S=50d 10-1113313

<gt= @Al 110 N N-t e -6-(3-11d-11-1,2 4-E ] o}&-5-) vl @] ©-3-0} 71 o] FA]>
g4 11
HisC.  _CHs
N —
O O L\
NS
HzMMNH2H:0 NH2 N\ P
H:C=C  OCH2CH3 - H:C=C N + =N NH
H in THF at reflux H H
NZ
HN NHzHCl |
2
/N\
HsC CHs
(7-1) (7-2) (11-1) (11-2)
fastelCetol E(-)E  FRE wg o 5-(Iul"ov]n) v Feo]v] Eojuto] = (5-
(dimethylamino)picolinimidamide) (11-1)& #H7}sle= AL ALstars, 7] w32 704 A3k Wy 5
3 oz AL Fasle] N N-twe-6-(3-H]9-1H-1,2,4-Eg|o}%E-5-9) 3] &) d-3-0}71 (N,N-dimethy1-6-
(3-vinyl-1H-1,2,4-triazol-5-yl)pyridin-3-amine) (11-2)2 A A 3tc}.
<= Ao 120 2-(5-(4-R1dHd)-4l-1,2 4-Ego}E-3-)AHd e FA(1)>
grg-24] 12
Br —
*NH: Ma metal in MeOH Pd(PPha)s, BHT WinylSnBus
=~ N in toluene/MeOH
HN \I[;\I HN \‘PJ
—N —MN
N7 N7~
| |
2 2 (12-1)  (12-
2) (12-3) (12-4)
g &g o] EH (picolinonitrile)(12-1)& YEF F5°] &3d we&E & H7lsted 70 CToA A3 &
oF Wk A7l = &g oS wWZkA7|aL o 7)o 4-H 2Rl ZE}o] =8} Abo] & (4-bromobenzohydrazide) (12-2) &
H7ve o, oAl REE &9 70 CollA 1585 WHEAIZIth, 18]al &5 5 thA] 25 TR S50 =dd 4
Aol FAE wi7lx] 24A13F Fob WS AIZITE, Whgo] FREW, FEHE o @ AAHS F55ta, oddF
o] o] 180 TolA 3AIZF B¢t Wk A7 3 222 A27kA] GEa sFFEEst AA43E dlo], 2-(5-(4-H
= 2 5-(4-bromophenyl )-4H-1,2,4-triazol-3-yl)pyridine) Z7FA|(12-

THd)-4l-1,2,4-Eg|o}E-3-2) I 2 5 (2-(
= Z7H(12-3)S g EDIAEF D E 23 (PA(PPH3)4),
S EgigMmd) 28 A (tributyl(vinyl)stannane)<

=
(e}
o}
j=n
=
ko]
=
(¢}
=
(e}
b
oot
=
i
!
3
2
S
N
N
S

1,2,4-triazol-3-yl)pyridine)(12-4)& #A|Z3c}.

20 js) Axd

= 324 Sl
A= ek slelth
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BHT(2,6-di-t-butyl-4-
H7vske 80 C
2-(5-(4-v)d ¥ d)-4l1-1,2,4-E ] o}=-3-4) 3 2] Y (2-(5-(4-vinylphenyl ) -4H-

9-(5-(4-B 2R A Y)-4l-1,2, 4-E 2o} F-3-2) T2 e F7rA]e] H-NIR 2



[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

S=50d 10-1113313

= 4 A7) ukeal 12¢) o8] AzE 2-(5-(4-1] ) -4H-1,2,4-E 2o} E-3-9) T g ele] H-N\R AHEHLS
vEbd Aot

<gzre A ¢ 13: 2-(5-(4-v)dHd)-40-1,2,4-Eglo}&-3-d) g9l a4 (2)>

wr$-4) 13

__ __ C=N
HaMNMNHzH:0 . NN Na metal in MeQH
in THF = N XN
!
H:CO™ ~0 HZN‘N 0O N
H
N7
| P
(13-1) (13-2) (12-1) (12-4)

W el 4-n)dHlZo|o]E(methyl 4-vinylbenzoate)(13-1)¢} slo|=glA S HEgIslo| =2 Faho] 2l & 80T
A H

230, JEZe =] E- (picolinonitrile)(12-1)& YEF w5o] &ald vee & H7psto] 70 TolA
3AZE FRt REGAIZL 5, wbe-gs WZAI7|aL, of7]e] d-wdHlEsto] Eebato] E(13-2)5 UM U, UHA

2 NS,

CollA 158 &k veAt. e, 228 thA] 25 TR Y3o] w=abd AAo] P44 w7t
Atk wkge] FREW, dHE o] =3 AAS 3Fstal, odAI Il He] 180

L TEE AR GEa sheect A4S sho], 2-(5-(4-nlE s E) 4l

~(5-(4-vinylphenyl)-4l-1,2,4-triazol-3-y1)pyridine) (12-4) & | Z&c}

H
*N)
-
[
AC)
o
i
%
1
=
AC)
rt
~
nl

<gzre A ¢ 14: 2-(5-(4-¥)dHd)-10-1,2,4-Eglo}=-3-d) g9l a4 (1)>

wrg-4] 14

_ _ C=N
H2NNH2H20 v XN NaOH
in THF at 70°C _ lvent
1] d Soiven H'\: \N
HaN. —
HsCO X0 SN0 HNZ NHzHC L
H N
S |
(13-1) (13-2) (7-3) (14-1)

WA, A7) wkEAl 15elAd AWE W sdd BHE sty 4-njdHlxsto]=akRto| = (4-
vinylbenzohydrazide)(13-2)% A Z 3k}, o] 7] 9| 2-oln -3 gy slol = 2 & 2 glo] = (2-amidino
pyridinehydrochloride)(7-3)¢} FAFSVEFNaOH) S #7Fste], 80 TellA 1Az &< &A1 A 2-(5-(4-v]d
Hd)-11-1,2,4-E]o}&-3-) 9 2| 9 (2-(5-(4-vinylphenyl )-1H-1,2,4-triazol-3-y1 )pyridine) (14-1) & |z
o oA 22E A7 JEgan AU EF®NaIC:) o2 FAE AT b, cdEolAMEH o E(ethyl
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[0165]

[0166]
[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

S=50d 10-1113313

acetate) 2 FEF& vk, d|ar sqbiodolAE]E(1:)E &2 AR AdAaRvtEaqE FA Al

gt

<gzre A ¢ 150 2-(5-(4-¥)dHd)-10-1,2,4-Eglo}&-3-) g9l a4 (2)>

vre-4] 15
— — H
OaN<
MeAl(CIINH2 ) NHz  NaOMe
solvent
| =N HNT SN
\
CN 7 —
HNZ™ NH; I
— "N
- |
(15-1) (15-2) (15-3) (14-1)
EgW e dFuE(trimethylaluninum)©] o} & EF¢ §4S FREGEFO| A2HAHOR Zo} e F
EF4d &0 HHd3] IS &Fr|E olule]= glolo] dE(reagent)E §ASIAL, 7] 4-Alofx 2~EF
(4-cyanostyrene)(15-1)S A7} &, 80ToA TLCE E3l 4-Alof=AE o] BEF A2XEH wj7bx] vk A|A 4-

Hl gl =o]n] Zojnje] = (4-vinylbenzimidamide) (15-2) & A 23k} o, 1 FE ol EeiRfo| =
(picolinohydrazide)(15-3)¢} WIHEAIYEF (NaOMe)S 78kl 80CoNA 1AI7F F<F RESAIA 2-(5-(4-1]d ¥
d)-1H-1,2,4-Egjo}=-3-9) 3 &) (2-(5-(4-vinylphenyl )-1H-1,2,4-triazol-3-yl)pyridine) (14-1) &

Azt A 255 427 g g AUEFNaHC0) &2 T48 A7 oS, dEolMEHolER &

& . aeja SgbiodotAEo] E(1:1)E SvlE AHER AdamvtEadqy S Sei GA g

<= el 160 2-(4H-1,2,4-E]o}E-3-)-5-(4-n dd) v 2| 9] 97>

282 16

= — H
S MKCO3/H0 +OQ?/N~NH2 Na metal in MeOH
I/ Pd{PPha)s in THF H - |
Lo at 80°C for 24h <N
Br (OH)2 P I
M NZ TNH
3
C=N N"‘<
H
(1-1) (16-1) (16-2) (1-3) (16-3)
5-H 2 By g =1}o] EE(5-bromopicolinonitrile)(1-1)3 vld-¥d B2YXAH(16-1)S e2H4F 9 HEDY
2Eg A XA (PA(PPH3)4)  SlollA 2=7] AZH RESAIA,  5-U-vlddEd) g F e =yl EE(5-(4-
vinylphenyl)picolinonitrile) FZFA(16-2)E Ax3tc}. A7) E704(16-2)E YEHF F50] 39 e
Lo HI7lsle] 70TColA 3AIZE EQF HESA| , Ae YAz o]7lofl EEFsto|=g Aol =

71 7k A1 7] AL
(formhydrazide)(1-3)& #H7}s+ th&, A 25 & BoF kS AIZIYE, Al 255 U4
7 \!]

25T 3o maA) Aol d4d w7hA] 2443 Ft REGAIZIH
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AE Fgsta, SvEA SR2XEY HEES AEHE AN A¥HametEag s FalA 2-(41-1,2,4-EF
o}£-3-4)-5-(4-v|d ¥ d) ¥ 2] (2-(4H-1,2,4-triazol-3-y1 )-5-(4-vinylphenyl )pyridine) (16-3) S A s+c}.
[0173] = 5= 7] wkea 166 o8] AlzE 5-(4-udsd)FZeE ol EY F7hAe] H-NR AFEDS ekl A
o]},
[0174] = 6 A7) ukeAl 16e] o8] AzE 2-(4H-1,2,4-E g obE-3-9)-5-(4-u]d A )T e ele] H-NR ~HEHS
e ol
[0175] <@zt= A d 17 2-(5-vE-4l-1,2,4-Eglo}&-3-d)-5-(4-vd s d) v gl o gHAd>
w4 17
C=N — — 5 Y
XN, 2MK2C03/H:0 . YN‘NHz Ma metal in MeOH
_ Pd(PPhs)s in THF CHs =
at 80°C for 24h s _N
Br B{OH)z — I
N l\{/ NH
C=N L
[0176] CHa
[0177] (1-1) (16-1) (16-2) (2-1) (17-1)
[0178] 5-(4-v)d ¥ d) g F8) o] E-l(5-(4-vinylphenyl)picolinonitrile) Z3rA(16-2)¢} W3l 3FgEo] oA
Eslo]=gkato] = (acetohydrazide) (2-1))1 A& Allstarl=, 7] vE&4 16014 AR s} sdd Yo
2 A4S SIS 2-(5-vlE-4H-1,2,4-EFo}E-3-Y)-5-(4-rd ) I (2-(5-methyl-4H-1,2,4-
triazol-3-yl)-5-(4-vinylphenyl)pyridine)(17-1)& A A|gtc}.
[0179] <@|7t= Al 18 2-(11-1,2,4-Eg]o}&-5-U)-5-(4-v|dud) g2l d o] 4>
vRs-2] 18
C=N _
XN, IMK2C03/H0 H:MNHzH:0 formic anhydride
> Pd(PPhs)s in THF in FtOH at 25°C formic acid (L1) =~
at 80°C for 24h = |
| N
Br B(CH)z S N >N
C=N _C. HNT SN
HN™ ~NH 3
| N:<
MNHz
[0180] H
[0181] (1-1)  (16-1D) (16-2) (18-1) (18-2)
[0182] HA, 47 dhgA 16004 A WP Fde o S Faste] 5-(4-vdud) A FE ol EY (5

i=]
(4-vinylphenyl)picolinonitrile) =7FA1(16-2)E A|x&ta, 7] S704(16-2)E slol=}A (hydrazine)o] &



[0183]

[0184]
[0185]

[0186]

[0187]

[0188]

S550d 10-1113313

e dEs & FHrlste] 25 TelA REEAA  5-(4-vdEid) T Fdoln Eto] EebRto] E(5-(4-
vinylphenyl)picolinimidohydrazide)(18-1)& A|Z3tt}. ths, ¥ osto|=2lo]=(formic anhydride)9} >4
AH(formic acid)(F-3¥] 1:1)¢] E3&H3 w-EAA, 2-(1H-1,2,4-Ego}E-5-Y)-5-(4-H| Do) = d(2-
(1H-1,2,4-triazol-5-y1)-5-(4-vinylphenyl)pyridine) (18-2)& A %3+

<H7t= Ao 19: 2-(3-WE-1H-1,2,4-E g o}&-5-9)-5-(4-n]d D) o] sHAl>

R4 19
C=N _
NN N 2MK2C03/H:0 HzNMHzH20 acetic anhydride
| 2 Pd(PPhs)a in THF in EtOH at 25°C acetic acid (11} =~
at 80°C for 24h N |
Br B(OH)z S N
C=N =
= HN’ HR
=
NHz
CHs
(1-1) (16-1) (16-2) (18-1) (19-1)
kS ol o 2 olx g Adto| =ato] = (acetic anhydride)®} oA EAH acetic acid)e] EEENS ALg3 AL A
ostaE, A7) whE2] 18oA AEe I Fdd WHoR FAES Feste] 2-(3-wWE-1H-1,2,4-Eg o}E-
5-4)-5-(4-v)dHd) A (2-(3-methyl-1H-1,2,4-triazol-5-y1)-5-(4-vinylphenyl )pyridine) (19-1)& | %3k
=

<olgly ZE A9 Ao (2-(2,4-"EZ2=23d) I d),(2-(5-(4-v]dHd)-4l-1,2,4-Eg|o}&-3-¢ ) ]

— E -
Il 3H0 + 4 F 2-gthoxyethanol and H:0(2:1)
. N7 reflux for 24br
I o
N/ TH
2N
. )
MC/EHOH
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[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

ol 2] (1)

[ors)

S0l A

Z 2ol =

) (fF22)golg 5

triazol-3-yl)pyridine)&
S Ad &

ok 90T <]

HE-S-Al A
difluorophenyl)pyridine)(dichloro)diiridium)< A%
2-(5-(4-u]d 3 d)-40-1,2,4-EFo}=

CEERY

EE}O]E( II‘CI,’;

difluorophenyl)pyridine)S o E Aol €2 (ethoxyethanol )3}

- 3H:0)

==

=i
=

o~

oI

@k, ohe,

S=50d 10-1113313

2-(2,4-9Z229d) 989 (2-(2,4-
. <k 130

(F-7u] 3:1)e EF gl W
HEe}7] ~(2-(2,4-tF2 29 ) 92 ) (HF22) ol g F(tetrakis(2-(2,4-
A7) HEZHI2(2-(2,4-HZ22Hd) 12
-3-2) ¥ €] &1 (2-(5-(4-vinylphenyl )-4H-1,2,4-
A EgZE 29 e I Yol E(silver trifluoromethanesulfonate) Zw| 3dlollA 9

LA 2-(5-(4-v)dHd)-4H-1,2,4-E glo}ZF-3-4) 9 2 T (2-(5-(4-vinylphenyl ) -

4H-1,2,4-triazol-3-yD)pyridine) 3} W-$AA (2-(2,4-HZ2239) I8 ),(2-(5-(4-7] 3 d)-4H-1,2 4-E
gol=-3-4) v g o] gl F)((2-(2,4-difluorophenyl)pyridine),(2-(5-(4-vinylphenyl)-4H-1,2,4-triazol-3-
yDpyridineiridium)& A|Z3tc}.

F7] kg2 2000 of3 AlxE (2-(2,4-TZ2 29 )9 ), (2-(5-(4-1]d ¥ d)-4H-1,2,4-E 2] o} F-3-
o] 2] ) ((2-(2,4-difluorophenyl)pyridine),(2-(5-(4-vinylphenyl)-4H-1,2, 4-triazol-3-

HAEHS Yehd Aol

rlo
o>

=7
SRR

yl)pyridineiridium) 2] "H-NMR

% D EY9-(4-npd ) 7k ) -ig - & (o] gl w (2-(4H-1,2,4-E
) (2-(2,4-TFo] ZF o 29 d) I E|d),) o] 4>

T
(m
E
=
U
olo
2
U‘I
E
e
i
A
au
@
@
,p
g
o
W
W
H,
&
5
A
au
%
>

1Ei4ﬂ
3 o3

1
-5 (g) A
AIBN VPC, Ir complex e T 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

v d ) d 7}l
MWD: Ex}eFE 3 (Molecula Weight Distribution)
flr—complcx: %’— é}zﬂ LH‘/] ]ﬂ% Z_—}iﬂ‘g] ?:]—%k(%%)

E 1S #Fxsld, olglF A9 o] A-ASE FHHEAIF] Folxu AyHor EAFEIEI AXA B
o, ol Frt 2 olglw FAA o] TUF EE FTH HAHol o] WA Z AL = e dAA Fol
7V S718k7] WiZel Aol & FEFA Aol ASE ] wFolgta Al HE

= 82 Ay mEAe] gHAldd o AzE nEANo.1)Y B = EBxek B3 i3l SEC-LSE e A
o]},

= 9= Ay mEare] oo s AxE nEANo. 3)¢ H-NMR ~HEHDL e Aol
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[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

[0203]

[0204]
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