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Cl-6 alkyl i_c 4oa, (°) A5 Jol ic gansg Oe Bl Jily W I & Jaiiug a8
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Jaiui 2 8 Cua) C1-6 alkyl de sane chydroxyl de gasa <halogen 3,3 (g 4 gSiall
<halogen 3,3 (e 43 sSiall Ae ganall (o 3 Hliae Sy ¥ Y ) &s C1-6  alkyl 4c sana
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YA
e yane 0 RY Cum o(TE) ) ik 4 U150 Jpiidl el (Sl (*1)
Jlao ¥ I d—e Janus 38 Y naphthyl 4c sana pyridinyl 4c sass <phenyl
Ac gana () chalogen 33 (Y) «Cpas o 3,3 (V) 0o BsSiall e gandll (e 5 4
¥V Y & Cl-6 alkoxy de sane Jafind 3 ua) C1-6 alkoxy 4e seme (¢) <cyano
V 2= Cl1-6 alkyl 4c gene Jafiud 38 ¢ua) C1-6 alkyl de sanae (°) «(halogen < ;3
o33 algic gena & Jaid 8 ) amino Ae seaa (1) «(halogen < 3 v Y
¢C1-6 alkyl ()fic gana
ity de pane By R Cum o(178) () lioa i L0 33 Sl bl f a0 (YY)
e sa2 (V) chalogen 3,3 (¥) 5538 5,3 (V) (e @550 de panadl e 5 las
«C2-6 alkenyl 4 sa3s (1) «C1-6 alkyl 4c sane () ccyano ic sane (£) <hydroxyl
3 Al amino Ac gena (1) 5 C1-6 alkoxy e gens (A) «C2-6 alkynyl ic sens (V)
¢C1-6 alkyl (iic sama of 33a) g de gana s o
En (1Y) (Y (1) 0m 2l (6Y lida aie L g0 il wldl S (*A)
dc seaa J triazolyl de s cimidazolyl de gena 35,0 DA Ar &= Ary gy
d_c gana cphenyl dc gans B0 By ae Jadn 38 & Ary & Al tetrazolyl
Ar Bd s ¢y e Jafid 8 A Ar,y b Ak pyriding] e peae s pyrimidinyl
pyridinyl i—c sana o pyrimidinyl ¢ gaas cphenyl i< gene i3 P X, &
- -C=C- e s <1l sl Het Lagi i s i e Jais 8 A Ar, 8 dbia
X1 e -CR’= ge 583 L8 Het iy §f <X, o CR*=CR"-
Ot SOl iy im (1) Y e i L3 il el Syl (19)
A0 e genal)
4-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl}vinyl}-1H-imidazole,
4-(4-fluorophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1-methyl-1H-imidazole,
2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1 -yDphenyl]vinyl}-1-methyl-5-

phenyl-1H-imidazole,
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2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-4-phenyl-1H-

imidazole,
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-1-methyl-4-
phenyl-1H-imidazole,

methyl 5-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole-4-carboxylate,
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-(1H-imidazol-4-yl)methanol,

5-(4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole-4-carboxylic acid,
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole-4-carboxylic acid (2-chloroethyl)amide,
1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4 -methyl-1H-imidazol-1-
yDphenyl]vinyl}-6,7-dihydro-5H-imidazo[ 1,5 -a]pyrazin-8-one,
1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-7-methyl-6,7-dihydro-5H-imidazo [1,5-a]pyrazin-8-one,
1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6-dihydroimidazo[5,1-c][1 ,4]oxazin-8-one,
1-(4-fluorophenyl)-3-{(E)-2- [3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6-dihydro-8H-imidazo[5,1 -c][1,4]oxazine,
2-{4-(4-fluorophenyl)-5-methoxymethyl-2- { (E)-2-[3 -methoxy-4-(4-methyl-1H-
imidazol-1-yl)phenyl]vinyl}imidazol-1-y1} ethanol,
1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-7-methyl-5,6,7, 8-tetrahydroimidazo[1,5-a]pyrazine,
3-(3-fluorophenyl)-5-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4H-[1,2 4]triazole,
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3-(4-fluorobenzyl)-5-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4H-[1,2,4]triazole,

3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyridine,
2-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine,
2-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene} -5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1 ,5-a]pyridine,

methy! 3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-
(E)-methylidene}-5 ,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyridine-2-carboxylate,

methy] 2-(4-fluorophenyl)-8-{1 -[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-
(E)-methylidene} -5,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine-3-carboxylate,
{3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene} -5,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyridin-2-yl}methanol,
{2-(4-fluoropheny!1)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene}-5 ,0,7,8-tetrahydroimidazo[1 ,2-a]pyridin-3-yl)methanol,
3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl}-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyridine-2-carboxylic acid,
3-(4-fluorophenyl)-8-{1- [3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene}-5,6,7,8-tetrahydroimidazo [1,2-a]pyridine-2-carboxylic acid
dimethylamide,

3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene} -5,6,7,8-tetrahydroimidazol[1 »2-a]pyridine-2-carboxylic acid
methylamide,

3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-

methylidene}-5,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine-2-carboxylic acid amide,
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1-(4-fluorobenzyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4,5-dimethyl-1H-imidazole,
8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene } -2-
pyridin-4-yl-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine,
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4H-[1,2,4]triazole,
3-[2-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4H-[1,2,4]triazole,
4-(4-fluorobenzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole,
5-(4-fluorobenzyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yD)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole,
3-(4-fluorobenzyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole,

(+)-3-[1-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl}vinyl}-4H-[1,2,4]triazole,

(-)-3-[1-(4-fluorophenyl)ethyl}-5-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-4H-[1,2 4]triazole,
5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole,
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1-methyl-1H-[1,2,4]triazole,

5-[1-(4-fluorophenyl)ethyl]-3- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl}vinyl}-1-methyl-1H-[1,2,4]triazole,
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl}vinyl}-1-methyl-1H-[1,2,4]triazole,
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(+)-3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-4-methyl-4H-[1,2,4]triazole,

(-)-3-[1-(4-fluorophenyl)ethyl]-5-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-4-methyl-4H-[1,2,4]triazole,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5-(1-
phenylethyl)-4H-[1,2,4]triazole,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)pheny!]vinyl}-1 -methyl-5-(1-
phenylethyl)-1H-[1,2,4]triazole,
5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1 -methyl-3-(1-
phenylethyl)-1H-[1,2,4]triazole,
3-(4-fluorophenyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl}vinyl}-4H-[1,2,4]triazole,
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-4-methyl-1H-imidazole,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-5-(1-methyl-1-
phenylethyl)-4H-[1,2,4]triazole,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-phenyl-
5,6,7,8-tetrahydroimidazo[1,5-a]pyridine,
(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[1,2,4}triazolo[ 1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-

trifluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine,
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(+)-5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(-)-5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,

(H)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-

(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,

(-)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-8-

(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(+)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl] vinyl } -8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(-)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]vinyl} -8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridine,
(+)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6,7,8-tetrahydro(1,2,4]triazolo[ 1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6,7,8-tetrahydro( 1,2,4]triazolo[1,5-a]pyridine,
7-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-6,7-dihydro-5H-pyrrolo[1,2-b][1,2,4]triazol-7-ol,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl}-8-(3 4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
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(+)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(-)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,5-a]pyridine,
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-8-(4-fluorophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo{1,5-a}pyridin-8-ol,
(+)-8-fluoro-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo{1,5-a]pyridine,
(-)-8-fluoro-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyljvinyl}-5,6-dihydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl- 1 H-imidazol-1-yl)phenyl}vinyl}-8-(4-
methoxyphenyl)-5,6,7,8-tetrahydro-{1,2,4]triazolo[ 1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-
methoxyphenyl)-5,6,7,8-tetrahydro-[1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(3.4,5-
trifluorophenyl)-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-8-methyl-5,6,7,8-tetrahydro-{1,2,4]triazolo[ 1,5-a]pyridine,
(+)-8-(4-fluoropheny!)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-8-methyl-5,6,7,8-tetrahydro-[1,2,4]triazolo[ 1,5-a]pyridine,
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2-(4-fluorobenzy!l)-8-{ 1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-
methylidene}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine and
3-(4-fluorobenzyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-
methylidene}-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5-((S)-1-
phenylethyl)-4H-[1,2,4]triazole,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5-((R)-1-
phenylethyl)-4H-[1,2,4]triazole,

(-)-8-(4-ﬂuorophenyl)48—methoxy-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl}vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(+)-8-(4-fluorophenyl)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-
1-yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(-)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(+)-8-methoxy-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -
8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(-)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl }-8-
(4-methoxyphenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(+)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -
8-(4-methoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
5-[methoxy-(4-methoxyphenyl)methyl]-3- {(E)-2-[3-methoxy-4-(4-methyl-1H-
imidazol-1-yl)phenyl}vinyl}-1H-[1,2,4]triazole,
7-(4-fluorophenyl)-7-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-6,7-dihydro-5H-pyrrolo[1,2-b][1,2,4]triazole,
4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-1-(tetrahydrofuran-2-ylmethyl)-1H-imidazole,
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4-{5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -4H-
[1,2,4]triazol-3-yl}-4-(3,4,5-trifluorophenyl)butan-1-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine-8-carbonitrile,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-phenyl-
5,6,7,8-tetrahydro([1,2,4]triazolo[1,5-a]pyridine-8-carbonitrile,
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro|1,2,4]triazolo[1,5-a]pyridine-8-carbonitrile,
(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]}vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine-8-carbonitrile,
(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo{1,5-a]pyridin-8-ylamine,
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
ylphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridin-8-ylamine,

2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-fluorophenyl)-

5,6,7,8-tetrahydro|1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-(4-
fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-
fluorophenyl)-5,6,7,8-tetrahydro[1,2,4)triazolo[1,5-a]pyridin-8-ol,
2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(4-

fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,

1

(+)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8
(4-fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(-)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-
(4-fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-ol,
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2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(4-
fluorophenyl)-5 ,6,7,8-tetrahydro[ 1 »2,4]triazolo[1,5-a]pyridine,
(-)-2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]jvinyl}-8-
(4-fluorophenyl)-5 ,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5 -a]pyridin-8-ol,
(+)-2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-
(4-ﬂuoropheny1)-5,6,7,8-tetrahydro[ 1,2 4}triazolo[1 ,9-a]pyridin-8-ol,
(-)-2-{(E)-2-[5 -methoxy-6-(4-methyl-1H-imidazol-1 -yDpyridin-3-yl]vinyl}-8-
(3,4,5-trifluorophenyl)-5 ,6,7,8-tetrahydro[ 1 ,2,4]triazolo[ 1 ,5-a]pyridin-8-ol,
(H)-2-{ (E)-2-[5-methoxy-6-(4-methyl- 1H-imidazol-1-yl)pyridin-3 -yljvinyl}-8-
(3,4,5-trifluorophenyl)-5 ,6,7,8-tetrahydro[ 1 ,2,4]triazolo[ 1 »2-a]pyridin-8-ol,
(+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-7-(3,4,5-
triﬂuorophenyl)-6,7-dihydro-SH-pyrrolo[1 ,2-b][1,2,4]triazole,

(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-7-(3,4,5-
triﬂuorophenyl)-6,7—dihydro-5 H-pyrrolo[1,2-b][1 ,2,4]triazole,

(+)-2-{ (E)-2-[3-methoxy-4-(4-methyl- 1H-imidazol-1 -yDphenyl]vinyl}-7-(3,4,5-
triﬂuorophenyl)—6,7-dihydro-5H-pyrrolo[ 1,2-b][1,2,4]triazol-7-ol,

(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-7-(3,4,5-
triﬂuorophenyl)-6,7-dihydro-5H-pyrrolo[ 1,2-b][1,2,4]triazol-7-ol,
(+)-8-(3,4-diﬂuorophenyl)-2—{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5 ,0,7,8-tetrahydro-[1,2,4]triazolo [1,5-a]pyridine,
(-)-8-(3,4-difluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -
yDphenyl]vinyl}-5.6,7, 8-tetrahydro-[1 ,2,4]triazolo[1,5-a]pyridine,
4-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4,5 ,0,7-tetrahydro[ 1 ,2,4]triazolo[ 1 ,9-a]pyrimidine,
(1)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5 -phenyl-
5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[4,3 -a]pyridine,
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(-)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5-phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
4-chloro-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-1H-
imidazole,

4-(4-methoxyphenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole,

4-(3-methoxyphenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole,

4-(2-methoxyphenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole,

4-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-1H-imidazole,

4-(4-biphenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl- 1 H-imidazol-1 -yl)phenyl]vinyl}-
1H-imidazole,

4-(4-propyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyljvinyl}-1H-
imidazole,

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1 -yDphenyl}vinyl}-8-(4-
trifluoromethoxyphenyl)-5,6,7,8-tetrahydro[ 1 »2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(4-
triﬂuoromethoxyphenyl)—S,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-8-
naphthalen-1-y1-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-naphthalen-
1-y1-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,9-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(4-

methoxyphenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,
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(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl }-8-(4-
methoxyphenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(4-
triﬂuoromethoxyphenyl)-S,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(4-
trifluoromethoxyphenyl)-5 ,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1 ,4Joxazine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-naphthalen-
1-yl-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5 -a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-
naphthalen-1-yl-5 ,0,7,8-tetrahydro[ 1 ,2,4]triazolo[1 ,5-a]pyridin-8-ol,
(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-p-tolyl-5,6-
dihydro-8H-[1,2,4]triazolo[5,1-¢][1 ,4]oxazine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-p-tolyl-
5,6-dihydro-8H-[1,2,4]triazolo[5,1 -c][1,4]oxazine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6-dihydro-8H-[1 .2,4]triazolo[5,1-c][1,4]oxazine,
(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine,
(+)-8-(4-bromophenyl)-2- {(E)-2- [3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]Joxazine,
(-)-8-(4-bromophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl- 1H-imidazol-1-
yl)phenyl]vinyl}-5,6-dihydro-8H-[ 1,2,4]triazolo[5,1-c][1,4]oxazine,
(+)-8-(6-chloropyridin-3-yl)-2- (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl}vinyl}-5 ,6-dihydro-8H-[1,2,4]triazolo[5,1 -c][1,4]oxazine,
(-)-8-(6-chloropyridin-3-yl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine,
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(+)-4-(2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5,6-
dihydro-8H-[1,2,4]triazolo[5,1-c][1 ,4Joxazin-8-yl)benzonitrile,
(-)-4-(2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-5,6-
dihydro-8H-[1,2,4]triazolo[5,1-c][1,4] oxazin-§-yl)benzonitrile,
(+)-8-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridine,
(-)-8-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,9-alpyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl}vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5 -a]pyridine,
(+)-8-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,
(-)-8-(4-chlorophenyl)-2-{(E)-2- [3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(+)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]jvinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-y1} benzonitrile,
(-)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1 ,-a]pyridin-8-yl} benzonitrile,

(+)-4-{8-hydroxy-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[ 1 ,5-a]pyridin-8-yl} benzonitrile,
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(-)-4-{8-hydroxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yphenyl]vinyl}-5 ,6,7,8-tetrahydro(1,2,4]triazolo[ 1 ,5-a]pyridin-8-yl} benzonitrile,

{4-{2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8 -yl}phenyl}dimethylamine,
(8)-8-(4-chlorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyljvinyl} -5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[4,3-a]pyridine,
(R)-8-(4-chlorophenyl)-3-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl}vinyl}-5 ,6,7,8-tetrahydro[ 1 ,2,4]triazolo[4,3-a]pyridine,
(H)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7, 8-tetrahydro[1,2,4]triazolo[4,3 -a]pyridine,

(-)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro [1,2,4]triazolo[4,3-a]pyridine,

(+)-3-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5 H-pyrrolo[2,1-c][1,2,4]triazole,

(-)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-7-(3,4,5-
triﬂuorophenyl)-6,7-dihydro-5H-pyrrolo[2, 1-c][1,2,4]triazole,

(S)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-9-(3,4,5-
trifluorophenyl)-6,7, 8,9-tetrahydro-5H-[1 ,2,4]triazolo[4,3-a] azepine,

(R)-3-¢ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-9-(3,4,5-
trifluorophenyl)-6,7, 8,9-tetrahydro-5H-[1 ,2,4]triazolo[4,3-a]azepine,
(H)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-9-(3,4,5-
triﬂuorophenyl)—6,7,8,9—tetrahydro-5H-[ 1,2 ,4]triazolo[1,5-a)azepine,
(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-9-(3,4,5-
trifluorophenyl)-6,7, 8,9-tetrahydro-5H-[1 »2,4]triazolo[1,5-a] azepine,
3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydro[1 ,2,4]triazolo[4,3-a]pyridine,
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(-)-2-{ (E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl}—8-phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy—4-(4—methyl-1H-imidazol-l-yl)phenyl]vinyl}-8-phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-8-(2-bromopheny!)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-8-(2-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5 -a]pyridine,
8-(2-bromo-4-fluoropheny!)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,
8-(2-fluoropheny!)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 »2,4]triazolo[1,5-a]pyridine,
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(2-
methoxyphenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,
8-(3-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine and
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O li8e Jla ¥ 9 e At B Al e V€ YT @l hydrocarbon
A8 Al gme V¢ ) o <) non-aromatic heterocyclic 4e gaas A5 bl de gane
A sene S X Cum) X-A s A5 ) de gane (go 5l Sy ¥ J Y e Jais
V¢ )\ <3 aromatic hydrocarbon d—ila i< gane (Jiay A 5 ¢-S- 4 -O- cimino
I Y e Jans 8 s = VE LY 0 <3 aromatic heterocyclic 4c sana g guzac
Jai 8 A C1-6  alkoxy A sene (V) Jf ((AS Uil G sana cpe 5 jlide iy ¥
-halogen & )3 ¥ Y ase

4—c s5e3a (V) <halogen 3 3 (V) comsom 50 (V) I A4 Jndl de yenss PR
«C3-8 cycloalkyl 4 gaza (1) ¢nitro 4 gans (°) «cyano de sena (¢) <hydroxyl
Bl e gena e sl Jilay W ) ae Jatus 8 l C2-6 alkenyl ic sans (V)
e sane e bl I Y () ae Jaiiag 8 @ C2-6 alkynyl 4c sans (A) ¢AS5
(1Y) «C3-8 cycloalkylthio ic sasna (Y +) «C3-8 cycloalkoxy e gane (9) «AS L
Jla v I & Jads 38 ! C1-6 alkylcarbonyl 4c gase (YY) «formyl ic sene
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IV an Jains 5 A CL-6  alkylthio e sane (1) (A5 iasll e pana (e 5k
25 ) C1-6 alkylsulfiny] ic sana () £) (A5 Jiadl de sana (e 5 _like S ¥
Ao sana (10) (A5 il o gena s jlaaa Ja Y IV A Jais
A5 il de sane a3 e JIN Y U Y ae Jas 8 3l C1-6 alkylsulfony!]
4 saxs (VA) <C1-6 alkoxyimino A< saxs (1Y) chydroxyimino 4—c sane (1)
(V9) A5 Bl A e gene o 5 l8a Sy ¥ ) & Qi 8 4l C1-6 alkyl
(A5 Dl Ao seas (pe b lide iy ¥ Y ae Jaid B8 Il C1-6  alkoxy 4e sens
diadl Ao sane o Gl Gl 5l 0305 oy e Jaiins 3 amino de sana (Y+)
s Coltda cpba o aaly Ju ae Jaiis 8 S carbamoyl de sena (YY) «AS
s—ac V& (I <y aromatic hydrocarbon 4ila de geas (YY) (A5 Jaadl de sane
e gena (YY) (AS Jidl e pane e b it I ¥ Y ) e Jais 8 3
solada Jla v U & Janus a8 “s_‘\ﬂ e V¢ ) o &) aromatic heterocyclic
V¢ M1 &3 non-aromatic hydrocarbon ddla de gens (Y £€) A5 diadl de gena (e
Ac saaa (Y0) AS de gane (B liAe J ¥ Y & il 8 Al giac
VeI Y a—wdun wind o e VE Y o i3 non-aromatic heterocyclic
(YY) «C2-6 alkenyloxy d—c sana (Y1) (A5 Jpaall d_c gane (50 5L %4 Ja
d_c g2 (Y4) «C3-8 cycloalkylsulfinyl = sene (YA) «C2-6 alkynyloxy 4c sana
8- § -O- (imino e yema Jtiey X Eipn) X-A (Y1) «C3-8 cycloalkylsulfonyl
i c gana g gomiac )§ ) 1 <3 aromatic hydrocarbon d—ils dc gana Jias A
s I Y (DY ae Jaid Bl pae V€Y © 3 aromatic heterocyclic
=CH-A (™) «(:d—el 2023 LS A 558 Cu) -CO-A (™) (A6 il 4e sana e
Ao gana (V) o carboxyl d—c sens (FY) ((oDeloran LS A (5% &)

-C1-6 alkoxycarbonyl
Ao yana (¥) chalogen 53 (Y) ¢ gyne 33 (V) ¥ A5 Jad) de e i
«C3-8 cycloalkyl 4= sans (1) enitro A—c sana (©) ccyano e yena (£) <hydroxyl
i o 5020 (1) «C2-6 alkynyl i c sane (A) «C2-6 alkenyl i c gans (V)

(YY) «formyl e sana (1) «C3-8 cycloalkylthio e sasa (Y+) «C3-8 cycloalkoxy
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1A%
i< sena (V£) «C1-6 alkylthio i—c sana (1Y) «C1-6 alkylcarbonyl i_c sana
<hydroxyimino 4e saae (V1) «C1-6 alkylsulfonyl e sens (Y°) «C1-6 alkylsulfinyl
de sene Jafuil 8 ua) C1-6 alkyl 4e saas (VA) «C1-6 alkoxyimino de sana (V)
Adla Ao gean A6 Sl e gene bl I Y Y 4l C1-6 alkyl

i 8lad cgeaa i b2 8 ) g¢oiac VE N1 &3 aromatic hydrocarbon

dc sane 308 BN Y WY ae gme VE Y T ) aromatic hydrocarbon
daiui a8 G gme V€ ) 0 i) aromatic  heterocyclic de sanas (A6 il
O—a bl it BN V) ae sme VE Y 0 Cldaromatic heterocyclic e gane
4 e gene a8 28 ¢ ua) C1-6 alkoxy dec sana (V%) «((A6 Jndl dc sene
Ao gare A6 il Ao gena e e Jia Y Y Y s Cl1-6 alkoxy
A dla A4 o gene Jui i 3 Cua) giac V€ Y T &) aromatic  hydrocarbon 4dla
Ao gaae 3 e By ¥ (VY ae gume V€ YV @l aromatic hydrocarbon
Jai i 2 8 Cua) gemc V€ ) 0 ) aromatic  heterocyclic de sana s (A6 S
O 5ol B0 ¥ (YY) ae gme V€ ) 0 b aromatic  heterocyclic de sans
o saaly dc gens e Jaiwud B Al amino de geae (Y4) ¢((A6 o) de sena
o 3aal 5 de gana &e Jaiud 8 Sl carbamoyl e gaxa (YV) «C1-6  alkyl (e sana
V¢ I 1 <y aromatic hydrocarbon A—ils d_c sana (Y Y) «C1-6 alkyl (e sane
A gana (T7) (A6 Uil & pane (050 3 ¥ () e Jaild 5 3 pue
solde Sl ¥ I Y ae Jasind 98 Al gae V€ Y © i) aromatic  heterocyclic
V¢ Y 1 <3 non-aromatic hydrocarbon 4dls dc geae (Y £€) A6 badl Ao sema (e
Ac sa2a (Y02) A6 Ll Ao gama (3o B lEa B ¥ Y &e Jafud 88 Al sac
oV ) e Jann 8 o sac V¢ N © &3 non-aromatic heterocyclic
dc gana (YY) «C2-6 alkenyloxy i—c sene (Y1) A6 Jadll o sana a5 liaa
d—c 5e2a (Y4) «C3-8 cycloalkylsulfinyl A—c gana (YA) «C2-6 alkynyloxy
A -S- g -O- «imino i sene Joay X ¢ya) -X-A (Y+) «C3-8 cycloalkylsulfonyl
A< sana g gumc V¢ ) V<l aromatic hydrocarbon i—ila &_c gane Jtiay
s uthe B Y (I Y pe Jaid 8 A siac V€ Y © <) aromatic  heterocyclic
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“CH-A (TY) (o3l 2333 LS A (5% &um) -CO-A (*1) (A6 Jn e sana 0
i saaa (Y£) carboxyl Ac ganae (YY) ‘(aLci At LS A S Saa)
.C1-6 alkoxycarbonyl

i gana (V) chalogen 55 (1) cnnaip 35 (1) ) A6 deodl Ao gana 8
saal 5 de gana g Jaiiud B A amino dc gana (©) ccyano Ac sana (¢) ¢hydroxyl
i gane Jafiad 28 i a) C1-6 alkyl Ac sene (1) «C1-6 alkyl (sfic saxe P
ic seane chalogen 53 (e 435S3dl) de gaaall (et JI0 Y AV ae C1-6 alkyl
Jaaalyic sene pe Jaioi B &) amino 4e gaxa ccyano ic gana chydroxyl
dc geas Jai b 2B ¢ixa) C1-6 alkoxy A c sana (V)5 (C1-6 alkyl (e saxe
chalogen 5_3 (—e A sSaal ie genall yadline S0 Y 3 ) ae C1-6 alkoxy
saal g Ac gane ae Jafiud 8 &) amino A gexa ccyano dc gana chydroxyl 4e sesae
.(C1-6 alkyl (e saxe o

cbromine 5_ «chlorine 3 ;3 ¢fluorine 3 ) "halogen atom (pxsila BLpTT
.bromine 5,  chlorine 3 «fluorine &3 Juadti g <z} <iodine

i B ) osS At Y W alkyl de sexe ) C1-6 alkyl de gana’ Ll
cmethyl d—c sene (e Ao i § Ak alkyl e sene (el Ao senall Aiaia
i_c geae n-butyl A—c sens ci-propyl i_c saas n-propyl de seas cethyl ic gana
cneopentyl 4c sazs ci-pentyl A sane cn-pentyl s sana ctert-butyl 4e sane «i-butyl
i_c gane ¢1,2-dimethylpropy! dc gane <1-methylpropyl s saxse n-hexyl 4 sane
¢1-ethyl-2-methylpropyl i_c sana ¢1-methyl-2-ethylpropyl ic senx ¢l-ethylpropyl
«2-methylbutyl 4= sexa ¢1-methylbutyl i_c sama ¢1,1,2-trimethylpropyl 4e sax-e
2-ethylbutyl A—c gene «2,2-dimethylbutyl 4—c sana ¢1,1-dimethylbutyl &< sana
.3-methylpentyl 4c saas 5 «2-methylpentyl ic sana ¢1,3-dimethylbutyl 4 sazse

A s S <IN Y Ll alkenyl ic sana ) "C2-6 alkenyl s sena’ el
cvinyl 4c sane Jia dc yiia o Ayl alkenyl Cile sene Sant dc ganall Alinie At

(1-buten-1-yl ¢ sana cisopropenyl 4—c seds <1-propenyl ic saxs callyl dc sene
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i_c sanay 2-buten-1-yl d—c sans ¢1-buten-3-yl 4= sass ¢1-buten-2-yl i_c gans
.2-buten-2-yl

O 05— S 3T A Y L alkynyl Ac gana ) "C2-6 alkynyl dc sens’ il
l_cwd_*u&_c)!{ujz\__)kialkynyl wawﬁkjnaﬂ&mm‘
d_c sens cbutynyl e sene «2-propynyl 4= a3« ¢1-propynyl dc geaa cethynyl
.hexynyl 4e saas 9 pentynyl

A Y L Ay s alkyl de gane ) "C3-8 cycloalkyl 4= FYCOUgTi
«cyclobutyl 4—c saa« «cyclopropyl e gane (yaral de genall dliaia abd o LosS
d__c gans cycloheptyl d—s gone «cyclohexyl 4—= sanse «cyclopentyl 4—c sane
.cyclooctyl

N Os— S < Y L alkyl Ae seas &) 'C1-6  alkoxy As gans’ il
A gane (yansls Ae sanall Ao 3Bl () S gl 30 e mso¥e 53 Jadiud L
d_c gana ¢i-propoxy 4—c sas (n-propoxy d_c gans cethoxy 4—c sene cmethoxy
d_c gana ctert-butoxy d—c sene ¢sec-butoxy ic sana «i-butoxy 4e gena ¢n-butoxy
«ert-pentoxy 4—=c saxs ¢s€C-pentoxy i_c saas i-pentoxy 4—= sexa n-pentoxy
3_c gana ¢1,2-dimethylpropoxy 4—s geas ¢i-hexoxy d—c sane n-hexoxy 4e sexse
1-ethyl-2- &———c ga3w «1-methyl-2-ethylpropoxy i c gaax 2-ethylpropoxy
¢1,1,2-trimethylpropoxy ic gana ¢1,1,2-trimethylpropoxy ic jaaa «methylpropoxy
«2-ethylbutoxy e saxs ¢2,2-dimethylbutoxy ic sane ¢1,1-dimethylbutoxy 4c yazs
3-methylpentoxy 4c sease «2-methylpentoxy ic sena ¢1,3-dimethylbutoxy 4c sesse
.hexyloxy dc sanae g

SN A I Y Ld A s alkyl A sena &) "C3-8  cycloalkoxy e sans’ sl
Al _mio A B () oSl 50 g Baaly Cpmgoue 303 Jaiud Led A 0 S
4_c gane ccyclobutoxy 4—e saxe ccyclopropoxy dc sans (il Ao ganall
3 c senas cycloheptyloxy &——= saxs ccyclohexoxy i____c sane ccyclopentoxy

.cyclooctyloxy
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O S <31 A Y W alkenyl de sana () "C2-6  alkenyloxy ic gaaa’ il
ic ganall Al nie A B (f LcpmuS s 50 e Baaly Camg e 50 Jajid Lgd A
ic gena vinyloxy i sane J—w Ao il o Ahi alkenyloxy ile gane (asiall
1-buten-1- d_c sasx ¢isopropenyloxy i—c seas ¢1-propenyloxy ic geaa callyloxy
2-buten-1- 4_c sass ¢1-buten-3-yloxy i—c sane ¢1-buten-2-yloxy ic gana ¢yloxy
.2-buten-2-yloxy 4c sana 3 yloxy

s S I 3 T Y L alkynyl Ae sena ) 'C2-6 alkynyloxy de sens’ s
i ganall Al mie A B (L CpmaSsl 50 ga Baaly gy 50 Jajiad Lgd
dc sene cethynyloxy s sane Jio dc Hiia o 4had alkynyloxy <le gene (panall
3 c gane cbutynyloxy d—= sans 2-propynyloxy d—=s sene «1-propynyloxy
.hexynyloxy 4= _sexs 5 pentynyloxy

o S BT ) L alkyl de sane Y °C16  alkylthio e sass’ 3
et A ganall AL wmie A8 (o) L S5 ga Banly Cung s B3 Jad g
it sans n-propylthio &—c seaa cethylthio i< s cmethylthio 4—c gena
ctert-butylthio 4—c saws ¢i-butylthio ic saxs «n-butylthio i_c ganae ¢i-propylthio
4_c yana cneopentylthio i—c saxe ci-pentylthio A—c saxs n-pentylthio dc gaaa
.1-methylpropylthio 4= sexs 5 n-hexylthio

S 1 (Y Ll alkyl de geae ) "C1-6 alkylsulfinyl dc gena Huld
i e genall Alinie 4B (il de sane go B2y O3 B3 Jaiind e
3__c geas cethylmethylsulfinyl —= sane cmethylsulfinyl —ec sane ol
i__c sane n-butylsulfinyl i—c seaa <i-propylsulfinyl i__c ganw n-propylsulfinyl
4—c sena n-pentylsulfinyl A—c seas ctert-butylsulfinyl 4_c geaa ¢i-butylsulfinyl
i_c gana s n-hexylsulfinyl A—c gans cneopentylsulfinyl i_c gaaa ci-pentylsulfinyl
.1-methylpropylsulfinyl

O S i3 Y L alkyl de e ) "C1-6 alkylsulfonyl dc gana' yuld
A_c ganell dhnia 4B o .sulfonyl de sane ge 3aals O s 4 3.3 Jaid Led Al

.ethanesulfonyl 4c_gans y methanesulfonyl 4e gana (pauas
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< A Y L A o alkyl ic sanae Sl "C3-8 cycloalkylthio dc gana il
ie ganall Aliaie Al () Cy S B3 pa saals oo 5,0 Jaid L (A O S
«cyclopentylthio 4c sa>s «cyclobutylthio 4c sexs «cyclopropylthio 4 saas (el
.cyclooctylthio 4c saxs cycloheptylthio 4e seae «cyclohexylthio 4c saxe

A o= ¥ el & yila alkyl dc gans S "C3-8 cycloalkylsulfinyl ic gand’ uid
i Bd o) .sulfinyl Ae gene g—a Baaly (2 g0 50 Jadind Legd ) S <0
«cyclobutylsulfinyl 4—e sane «cyclopropylsulfinyl de see Jana® Ao ganall Aliaia
3¢ gane ccyclohexylsulfinyl 3 c gaaa ccyclopentylsulfinyl i____c senae
.cyclooctylsulfinyl 4c saass cycloheptylsulfinyl

A ) Y gl Ao alkyl ic gana ) 'C3-8 cycloalkylsulfonyl dc gana il
3Bl ¢ .sulfonyl ic gana p—sbialy Oy o0 33 Jafwd led Al O S <
«cyclobutylsulfonyl 4—= s «cyclopropylsulfonyl dc saxe (asal ic sanall Alinia
i c sans ccyclohexylsulfonyl i___c gana ccyclopentylsulfonyl i c gaas
.cyclooctylsulfonyl dc sana cycloheptylsulfonyl

amino A—c saae g "C1-6 alkyl 4 sans pa Jafwd 8 Al amino 4 gana
i e genall Aliaie ABS o 0S8 SN T A Ledalkyl ic ganse g Jaind B
i_c sanx cethylamino 4—s saxse «methylamino 4—c seas <amino i gana (pauald
.dimethylamino e seas 3 propylamino

G S T Y L alkyl A sene &) "C1-6 alkylcarbonyl 4= gada
i genall Almia Al o) -carbonyl Ac gana ae Baaly (e B0 JaDE led A
.butyryl 4c saa= 3 propionyl dc gana cacetyl Ae sana (ol

5,0 Jai i Lgd 3l imino d—e yene &) "C1-6 alkoxyimino de sead’ il
MWMDMM&\ o) -C1-6 alkoxy 4c sene aa (293
.ethoxyimino 4c sa3« 3 methoxyimino

5,0 Jai i g A carbonyl 4e sexe ) "C1-6 alkoxycarbonyl ic e il
UWMMMM@\ o) .C1-6 alkyl Ae sane ps (50

.ethoxycarbonyl
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methoxymethyl (e "azles dc sane Led hydroxyl de sas’ e Aliaia abd o)
i__c sana ctert-butyl ether d__c gana ctetrahydropyranyl ether i__c ganw cether
d_c gans formate 4= s>« cacetate d_c sane cbenzoate d—c gede «allyl ether
i____c gaas cpivaloate i_____c saas «p-phenylbenzoate i____c gans ccrotonate
dc ganay trityl Ao e tert-butyldiphenylsilyl 4c sana «tert-butyldimethylsilyl
.benzyl
3 ol gac VE T 45 aromatic hydrocarbon 4ila 4c gaxs’ (8 s ¢
) gac V€ ) © <> aromatic heterocyclic de geas SN Y ‘_A\ ) e Jadud
—J) 1 &) non-aromatic hydrocarbon A—la dc sens’ CL Y Y ae Jaiud
non-aromatic heterocyclic A—e saas’ PRy ‘;\ Y e Jafiud B Al e V¢
()ch_\AS\dMG_\r— M"da\m\‘uj\\tad Asq_\l\w\iw_!\oqb
(°) ccyano d—e sena (¢) chydroxyl de sexa () ¢halogen 32 (Y) oo 33
(A) «C2-6 alkenyl d—c gena (V) ¢«C3-8 cycloalkyl i_c gana (1) ¢nitro d—c gana
i_—c sena (V+) «C3-8 cycloalkoxy i c seae (1) «C2-6 alkynyl i c gena
«C1-6 alkylcarbonyl &—c sana () Y) formyl d—c sans (V1) «C3-8 cycloalkylthio
ic seaa (10) «C1-6 alkylsulfiny] A_c sena () £) «C1-6 alkylthio icsaaa (1Y)
«C1-6 alkoxyimino 4e sesw (V) ¢hydroxyimino ie sena (V1) ¢C1-6 alkylsulfonyl
Jas ¥ UV s C1-6 alkyl Ac a2 Jasiud 3 Eua) C1-6 alkyl Ac sans (YA)
V¢ 3 % I3 aromatic hydrocarbon Al i gana (A6 Jpll Ao sane (e Bl
V e smc V£ U S aromatic hydrocarbon 4ila dc geas Jafud 38 Cya) suac
L) © <4 aromatic heterocyclic 4= saes (A6 Ul Ao sama (o B )00 B KV e
\ ae pme VE O <43 aromatic heterocyclic 4e sene Jafiud 28 Cua) gac VE
5 ) CL6 alkoxy de sena (19) (A6 d) Ao sann o B0 JI T )
ic gane (A6 Jaall Ae gana (a5 e S0 Y () ge C1-6 alkoxy Ae saze Jafud
iila i c gene JAi o 2B Cus) gk VE &) 1 <4 aromatic  hydrocarbon dals
Ic gana (e B 3e S0 ¥ )Y e pms N E &) 1«3 aromatic hydrocarbon

Jafid 28 Cus) gme N &) © < aromatic  heterocyclic e gemas (A6 i
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e b5 JI Y () ae e V¢ ) © < aromatic heterocyclic ic gens
33 algdc gene pe Jaiud 28 s amino Ae sexs (Y+) «((A6 Jadl Ao sena
ic gena g Jai it 28 Sl carbamoyl ic gana (Y1) ¢C1-6 alkyl O sans B
“ i3 aromatic hydrocarbon Al 4o gans (YY) «C1-6 alkyl Ufic saxe o Baalg
(Y¢) es—zmc V£ —) © i aromatic heterocyclic ic gena (YY) cgnme N E
ic sena (Y0) ¢ 5—ae ) ¢ 1 1 <) non-aromatic hydrocarbon 4—ils 4c saxs
«C2-6 alkenyloxy d—c saa (¥ 1) csme N ) © <3 non-aromatic heterocyclic
(Y4) «C3-8 cycloalkylsulfinyl hc sana (YA) «C2:6 alkynyloxy 4—e sane (YV)
4 -O- «imino 4c seas S X Cua) -X-A (¥+) «C3-8 cycloalkylsulfonyl 4e sase
i c gene o guac V& I <l aromatic hydrocarbon 4ila de e Jias A ¢-S-
solise Jia Y () ae Jadiud B Al guac VE ) © i3 aromatic heterocyclic
“CH-A (1Y) ((sdeel 2033 LS A (58 &aa) -CO-A (1) (A6 Joall de sane O
e geaae (VE) 5l carboxyl d—c sae (*7) c(ol_ci At LS A Sy Gaa)
.C1-6 alkoxycarbonyl

aromatic heterocyclic A saaxe 3—A 5 il L;.:LJ 9 Het 0555 Cus S e’ o
i_c sana Het J—tia o (D) Arp—sall (s S 00 52 "l_uacl 0 i
e o gana (JOll Jaww e s L'j Jhads clact © <43 aromatic heterocyclic
1dauall

g

[V ¢ drall]
N

—3 <1~1—~<3
, N¢, 4 NN NN N¢/ . HN
aromatic heterocyclic &—= sans s—4 9 sl c,sﬁ\éi 9o Het (558 Cua S e’ o
V¢ 1 1 <) non-aromatic hydrocarbon 4—ila dc gane pe 185 slae] 0 i
o <43 aromatic heterocyclic 4e saas Het Jiay Cus «(D) TN T T
sz V& Y\ &3 non-aromatic hydrocarbon i la Ao sane pe AdSI slzac
il oo de sene (Bl Jann e ¢0rsSs ol dumiy
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aromatic heterocyclic &—c saaea 525 j,é\S:d\ ‘;J\a\ 9 Het (sSs Cus S 5" () Yo
A "gme VE o) non-aromatic heterocyclic dc gans g 485830 clacl 0 il
oL aci © i3 aromatic heterocyclic 4e saxs Het Jiay Cua o(I) Arpall o S e
= O Jiatyg gane VE 0 <43 non-aromatic heterocyclic 4c sans ae Aiia
thipall (e e gana (JUl Ji (e
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<413 aromatic heterocyclic 4c sana 98 5 sl AW s g Het' (55 o Jealy
(g "gmc Vi Mol non-aromatic heterocyclic 4c sass as 4diSia slaci 0
agall (e de sana JB Qs le
[V dall

3475 wwm

L_/\_/\__/

43 aromatic heterocyclic 4c sana st 5 58Sl S s s Het' 55 o Jeaiy
(g "gunc Vi Ak non-aromatic hydrocarbon dc jans e 385 elacl ©
tagal) (g0 e gana (JBall dis (o
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4_c sane smethylene d—c soae 5l methine dc sane Jioy X4 Al aday o Agad
ic gane (po e Jpy e Jaiud 3 (A -S0,- a8 53 (S gl 33 ¢imino
a2 Jiarbaa o JS nes Moy O S 33 o Os S s Ja Yg A4 dadl
Aagall (e de gene (il S e 98 'Y (G Jie 0
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pharmacologically 1 g3 Jpsia el o Aigna 38 llia gl ¢ Jlal ) ¥l (3

S e e JS— i \__u\ 3 Js—fe a4 § Ll "acceptable salt
B o) AR A g 0o o Gy ele 4dls N (D) Aalal) Aigeall 5
<hydrochlorides <hydrofluorides d.i\A) hydrohalides (sl pelall e dlinde dies

csulfates J—is) (5 e & pa—ea CN_AT c(hydroiodides 5 <hydrobromides
carboxylates c(bicarbonates s «carbonates «phosphates «perchlorates ¢nitrates
'(citrates 5 «fumarates «tartrates cmaleates coxalates cacetates J—a) 4y

trifluoromethanesulfonates «methanesulfonates J fa) s “ac sulfonates

‘(camphorsulfonates s «toluenesulfonates <benzenesulfonates <ethanesulfonates
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4-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl}vinyl}-1H-imidazole,
4-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-imidazole,
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-1-methyl-5-

phenyl-1H-imidazole,
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2-{(E)-2-[3-methoxy-4-(4 -methyl-1H-imidazol-1 -yl)phenyl]vinyl} -4-phenyl-1H-
imidazole,

2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-1-methyl-4-
phenyl-1H-imidazole,

methyl 5-(4-fluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-1 H-imidazole-4-carboxylate,

5-(4-fluorophenyl)-2-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyljvinyl}-(1 H-imidazol-4-yl)methanol,

5-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-1 H-imidazole-4-carboxylic acid,

5-(4-fluorophenyl)-2-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-1 H-imidazole-4-carboxylic acid (2-chloroethyl)amide,
1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yDphenyl]vinyl}-6,7-dihydro-5 H-imidazo[1,5-a]pyrazin-8-one,
1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl} -7-methyl-6,7-dihydro-5H-imidazo[1 ,5-a]pyrazin-8-one,
1-(4-fluorophenyl)-3-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5 ,6-dihydroimidazo[5,1-¢c]{1,4] oxazin-8-one,
1-(4-fluorophenyl)-3-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-
yDphenyl]vinyl}-5 ,6-dihydro-8H-imidazo[5,1-c][1,4] oxazine,
2-{4-(4-fluorophenyl)-5 -methoxymethyl-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-
imidazol-1-yl)phenyl]vinyl}imidazol-1 -yl}ethanol,
1-(4-fluorophenyl)-3-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-
yDphenyl]vinyl}-7-methyl-5,6,7, 8-tetrahydroimidazo[1,5-a]pyrazine,
3-(3-fluorophenyl)-5-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-

yl)phenyljvinyl}-4H-[1 ,2,4]triazole,
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3-(4-fluorobenzyl)-5-{ (E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl} -4H-[1,2,4]triazole,

3-(4-fluorophenyl)-8-{1 -[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyridine,
2-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl}-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine,
2-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydro[1,2,4]triazolof1 ,5-a]pyridine,

methyl 3-(4-fluorophenyl)-8- {1-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-
(E)-methylidene}-5 ,6,7.8-tetrahydroimidazo[ 1 ,2-a]pyridine-2-carboxylate,

methyl 2-(4-fluorophenyl)-8-{1 -[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-
(E)-methylidene}-5 ,6,7,8-tetrahydroimidazo(1 2-a]pyridine-3-carboxylate,
{3-(4-fluorophenyl)-8-{1 -[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[1 _2-a]pyridin-2-yl}methanol,
{2-(4-fluorophenyl)-8-{1 -[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-(E)-
methylidene}-5 ,6,7,8-tetrahydroimidazo[1 2-a]pyridin-3-yljmethanol,
3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-(E)-
methylidene} -5,6,7,8-tetrahydroimidazo[ 1 ,2-a]pyridine-2-carboxylic acid,
3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-
methylidene}-5,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine-2-carboxylic acid
dimethylamide,

3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-
methylidene} -5 ,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine-2-carboxylic acid
methylamide,

3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-

methylidene}-5,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine-2-carboxylic acid amide,
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1 -(4-fluorobenzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl- 1H-imidazol-1-
yhphenyl}vinyl]-4,5-dimethyl-1 H-imidazole,

8-{1-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-(E)-methylidene}-2-
pyridin-4-y1-5,6,7,8-tetrahydroimidazo[1 ,2-a]pyridine,
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-4H-[1 ,2,4]triazole,

3-[2-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-4H-[1,2,4]triazole,
4-(4-ﬂuor0benzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol- 1-
yl)phenyl]vinyl}-1H-imidazole,

5-(4-fluorobenzyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1 ,2,4]triazole,

3-(4-fluorobenzyl)-5- {(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1 ,2,4]triazole,
(+)-3-[1-(4-fluorophenyl)ethyl]-5-{ (E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-4H-[1,2,4]triazole, |

(-)-3-1 -(4-ﬂuorophenyl)ethyl]-5-{(E)—2-[3-methoxy-4-(4-methy1— 1H-imidazol-1-
yl)phenyl]vinyl}-4H-[1,2,4]triazole,

5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1 ,2,4]triazole,
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1 ,2,4triazole,

5-[1 -(4-ﬂuoropheny1)ethyl]-3-{(E)-2-[3-methoxy-4-(4-methyl- 1H-imidazol-1-
yl)phenyl}vinyl}-1-methyl-1H-[1 ,2,4]triazole,
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1-methyl-1H-[1,2 ,4]triazole,
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(+)-3-1 -(4-fluorophenyl)ethyl]-5- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl} -4-methyl-4H-[1,2,4]triazole,

(-)-3-[1 -(4-fluorophenyl)ethyl]-5- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl }-4-methyl-4H-[1 ,2,4]triazole,

3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5-(1-
phenylethyl)-4H-[1 ,2,4]triazole,

3-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-1 -methyl-5-(1-
phenylethyl)-1H-[1 ,2,4]triazole,

5-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-1-methyl-3-(1-
phenylethyl)-1H-[1 ,2,4]triazole,

3-(4-fluorophenyl)-5- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-4H-[1 ,2,4]triazole,

5-(4-fluorophenyl)-2-{(E)-2- [3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-4—methyl- 1H-imidazole,

3-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-5-(1-methyl-1-
phenylethyl)-4H-[1 ,2,4]triazole,

3-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-1-phenyl-
5,6,7,8-tetrahydroimidazo[1 ,5-a]pyridine,

(+)-8-(4-fluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yDphenyl]vinyl}-5 ,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5 -a]pyridine,
(-)-8-(4-fluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5 ,6,7,8-tetrahydro[ 1 .2,4]triazolo[1,5-a]pyridine,

(H)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 .2,4]triazolo[1,5-a]pyridine,

(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]jvinyl}-8-(3,4,5-

triﬂuorophenyl)—S,6,7,8-tetrahydro[1 2, 4]triazolo[1,5-a]pyridine,

Yo
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(+)-5-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyljvinyl}-5,6,7, 8-tetrahydro[1,2,4]triazolo[1,5 -a]pyridine,
(-)-5-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyljvinyl}-5 ,6,7,8-tetrahydro[1,2,4]triazolo[1 ,5-a]pyridine,
(+)-2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-
(3,4,5-trifluorophenyl)-5 ,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridine,
(-)-2-{(Z)-1-flyoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]jvinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7, 8-tetrahydro[1,2,4]triazolo[1,5-a] pyridine,
(+)-2-{(E)-2-[5-methoxy-6-(4 -methyl-1H-imidazol-1-yl)pyridin-3 -yl]vinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7 ,8-tetrahydro[ 1,2 ,4]triazolo[1,5-a] pyridine,
(-)-2-{(E)-2-[5 -methoxy-6-(4-methyl-1H-imidazol-1 -yl)pyridin-3-yl}vinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7 ,8-tetrahydro[1,2,4]triazolo[1,5-a] pyridine,
(H)-2-{(E)-2-[3 -fluoro-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[1,2 ,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-fluoro -4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[1,2 ,A]triazolo[1,5-a]pyridine,

(H)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,41triazolo[1,5-a]pyridine,

(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,
7-(4-fluoropheny!)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyljvinyl} -6,7-dihydro-5H-pyrrolo[ 1,2-b][1 ,2,4]triazol-7-ol,
(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(3,4,5-

trifluorophenyl)-5,6,7,8-tetrahydro[ 1 2, 4]triazolo[1,5-a]pyridin-8-ol,
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(+)-2-{(E)-2-[2-fluoro-3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl1}-8-
(3.4,5 -trifluorophenyl)-5,6,7,8 -tetrahydro[ 1,2,4]triazolo[1,5 -aJpyridine,
(-)-2-{(E)-2-[2-fluoro- 5-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8-
(3,4,5 -trifluorophenyl)-5,6,7, 8-tetrahydro[1,2,4]triazolo [1,5-a]pyridine,
(-)-8-(4-fluorophenyl) -2-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yDphenyl]vinyl}-5,6,7, 8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridin-8-ol,
(+)-8-(4-ﬂuor0phenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5 ,6,7,8-tetrahydro[ 1 .2 4triazolo[1 ,5-a]pyridin-8-ol,
(+)-8-fluoro-8 -(4-fluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl}vinyl}-5 ,6,7,8-tetrahydro[1 2, 4]triazolo[1,5-a]pyridine,

(-)-8-fluoro-8 -(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5 ,6,7,8-tetrahydro[1,2,4] triazolo[1,5-a]pyridine,
8-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5 ,6-dihydro[1,2,4]triazolo[1,5 -a]pyridine,

()-2-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8-(4-
methoxyphenyl)-5,6,7, 8-tetrahydro-[1,2,4]triazolo[ 1,5 -a]pyridine,

(+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8-(4-
methoxypheny!)-5,6,7,8 -tetrahydro-[1,2,4]triazolo[1,5 -a]pyridine,

(-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6-dihydro-8H-[1 2, 4triazolo[5,1-c][1,4]oxazine,
(+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-3 ,6-dihydro-8H-[1,2,4]triazolo[5,1 -c][1,4]oxazine,
(-)-8-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-8 -methyl-5,6,7,8-tetrahydro-[1 .2 Altriazolo[1,5-a]pyridine,

(+)- 8-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-8-methyl-5 6,7,8-tetrahydro-[1,2,4]triazolo[1 ,5-a]pyridine,

Vo
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2-(4-fluorobenzyl)-8- { 1-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-
methylidene}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine and
3-(4-fluorobenzyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-
methylidene}-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a] pyridine,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5-((S)-1-
phenylethyl)-4H-[1,2,4]triazole,
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl}-5-((R)-1-
phenylethyl)-4H-[1,2,4]triazole,

(-)-8-(4-fluorophenyl)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-8-(4-fluorophenyl)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-
1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
(-)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl] vinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[ 1,5-a]pyridine,
(+)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-
8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
(-)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl}vinyl}-8-
(4-methoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-
8-(4-methoxyphenyl)-5,6,7,8-tetrahydro[ 1,2 4]triazolo[ 1,5-a]pyridine,
5-[methoxy-(4-methoxyphenyl)methyl]-3- {(E)-2-[3-methoxy-4-(4-methyl-1H-
imidazol-1-yl)phenyl]vinyl}-1H-[1,2 4]triazole,
7-(4-fluorophenyl)-7-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-6,7-dihydro-5H-pyrrolo[1,2-b][1,2,4]triazole,
4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-1-(tetrahydrofuran-2-ylmethyl)- 1 H-imidazole,
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4-{5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-4H-
[1,2,4]triazol-3-y1}-4-(3,4,5-trifluorophenyl)butan-1-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl}vinyl}-8-phenyl-
5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine-8-carbonitrile,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine-8-carbonitrile,
(-)-8-(4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5 -a]pyridine-8-carbonitrile,
(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,5-a]pyridine-8-carbonitrile,
(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridin-8-ylamine,
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridin-8-ylamine,
2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-fluorophenyl)-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl|vinyl}-8-(4-
fluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(4-
fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridin-8-ol,
2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl } -8-(4-
fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-
(4-fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(-)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl- 1 H-imidazol-1-yl)phenyl]viny1} -8-
(4-fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
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2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-(4-
fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a] pyridine,
(-)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-
(4-fluorophenyl)-5,6,7.8-tetrahydro(1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(+)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-
(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridin-8-ol,
(-)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]vinyl } -8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a] pyridin-8-ol,
(+)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]vinyl } -8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a] pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5SH-pyrrolo[1,2-b][1,2,4]triazole,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5H-pyrrolo[1,2-b][1,2,4]triazole,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5H-pyrrolo[1,2-b][1,2,4]triazol-7-ol,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5SH-pyrrolo[1,2-b][1,2,4]triazol-7-ol,
(+)-8-(3,4-difluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro-[ 1,2,4]triazolo[1,5-a]pyridine,
(-)-8-(3,4-difluorophenyl)-2-{(E)-2-[ 3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro-[1,2,4]triazolo[1,5-a]pyridine,
4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-4,5,6,7-tetrahydro[1,2,4]triazolo[1,5-a]pyrimidine,
(+)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -5-phenyl-
5,6,7,8-tetrahydro[ 1,2,4]triazolo[4,3-a]pyridine,

o
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(-)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5 -phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
4-chloro-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1H-
imidazole,

4-(4-methoxyphenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1H-imidazole,
4-(3-methoxyphenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1H-imidazole,

4-(2-methoxyphenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-1H-imidazole,
4-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl}vinyl}-1H-imidazole,

4-(4-biphenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-
1H-imidazole,
4-(4-propyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1H-
imidazole,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(4-
trifluoromethoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-
trifluoromethoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-
naphthalen-1-yl-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-naphthalen-
1-y1-5,6,7,8-tetrahydro[ 1,2 4]triazolo[ 1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-(4-

methoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-ol,
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(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(4-
methoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-
trifluoromethoxyphenyl)-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][ 1,4]oxazine,
()-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl}-8-(4-
trifluoromethoxyphenyl)-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,

(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl]vinyl} -8-naphthalen-

1-y1-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]vinyl } -8-
naphthalen-1-yl-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a] pyridin-8-ol,

(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-5,6-

dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-p-tolyl-

5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(2,4,6-
trifluorophenyl)-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(+)-8-(4-bromophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(-)-8-(4-bromophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yD)phenyl]vinyl}-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(+)-8-(6-chloropyridin-3-yl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
(-)-8-(6-chloropyridin-3-yl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
y)phenyl]vinyl}-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazine,
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(+)-4-(2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5,6-
dihydro-8H-[1,2,4]triazolo[5,1-c][1 ,4]oxazin-8-yl)benzonitrile,
(-)-4-(2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl}vinyl}-5,6-
dihydro-8H-[1,2,4]triazolo[5,1-c][1,4]oxazin-8-yl)benzonitrile,
(+)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1 ,5-a]pyridine,
(-)-8-(4-chloropheny!)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2 4]triazolo[ 1 ,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-p-tolyl-
5,6,7 8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(-)-8-(4-chlorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1 ,5-a]pyridin-8-ol,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-ol,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl- 1 H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-ol,
(+)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-yl} benzonitrile,
(-)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-yl}benzonitrile,
(+)-4-{8-hydroxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-yl} benzonitrile,
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(-)-4-{8-hydroxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-yl } benzonitrile,

{4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]}vinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-yl} phenyl } dimethylamine,
(S)-8-(4-chlorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
(R)-8-(4-chlorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
(+)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[4,3-a]pyridine,
()-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]jvinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
(+)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5SH-pyrrolo[2,1-c][1,2,4]triazole,
(-)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3,4,5-
trifluorophenyl)-6,7-dihydro-5SH-pyrrolo[2,1-c][1,2,4]triazole,
(S)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-9-(3,4,5-
trifluorophenyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine,
(R)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-9-(3,4,5-
trifluorophenyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-9-(3,4,5-
trifluorophenyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[ 1,5-a]azepine,
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-9-(3,4,5-
trifluorophenyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[ 1,5-a)azepine,
3-(4-fluorophenyl)-8- {1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methylidene}-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyridine,
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(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-phenyl- °
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-phenyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine,
(-)-8-(2-bromophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine, Ve
(+)-8-(2-bromophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
8-(2-bromo-4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7 8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine,
8-(2-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- Yo
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine,
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-(2-
methoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine,
8-(3-bromophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl}vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine and Y.
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(2-
nitrophenyl)-5,6,7,8-tetrahydro[ 1,2 ,4]triazolo[ 1,5-a]pyridine.

Aol g1 58 e (D) daladl dapall (0 S je aaad] 55k o)l Can g

(D) Al dapall 3 Jidal oS el Blag

[Y‘A 2.;_941\]
Q N,

J—ie A5y hl ks (JBal Ja e odlel 2353 LS a8 Het s X (An Ay (5S) S
Al A daladl sl 455k ) delell sl A L
[V Aaladl jpantl 35, 1]
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(1) d—ebadl Aarcall S jal Lad gai doadiioall V Aalall jumadl) 45 5k sbd Caa s

Al g1 5aN e
[Yq dauall]
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0./ A
KU o, 1 X; Q Y ]’I‘w

() 0 \’n. [1-) 5 shs
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[£-) 5 4ha] [F=1 5oked !""“" (=) (x-4
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/A 55k 19 2y A DN
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v o 4ot (VY X,-@‘ “Iy
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[v-1 5 5hs]

Yo 15 TIPS IRYVCR XS a8 Ny Ne Ny <Ny Xy X3 X cAr A (S Arpall =
fCy ;S 500 o g 53 s S B3 S Legie JS cpiline of obilaia Yy
A4 Jnll de gena (40 3 liae e gane By cuitide o ablis Rizs Ry Ryg
bromine 33 «chlorine 3 3 (Jis halogen 53 Jiay Ly ¢dala L jlodl (S35 58 ] oDef
4_c sans «methanesulfonate 4—c gane J—ia sulfonate &—c gana jodine 5 33
L, thydroxyl ic sana j dtrifluoromethanesulfonate 4c gense ;i p-toluenesulfonate
¢ gane o dodine 53 o bromine 5,3 «chlorine 5,3 (e halogen 3,3 J— %
e gana o p-toluenesulfonate 4—c saas «methanesulfonate dc sane Jis sulfonate
ic sane Jie boronate ic gona j boronic _sasa 4c saas ctrifluoromethanesulfonate
e 2o Sl ny g Osas PRSI methylene 4c sane Jiay X, ¢pinacol boronate

Yo sha e
&= (V) carboxylic acid S ye afiS3 4iyh oSlef ) Aelall rcaaill 45 )k Cpaa®s
(V) ester S0 Y (V) carboxylic acid S ye dysail V=) 35ha i () ¥) S 1
Y=\ 55k i formamide sl ammonium e cammonia as (¥) ester <€ o Jeliiy
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t— (I-1) alal) dapall o€ o Joli 43y sk ¢(I-1) Aaladl Arpall o S jo sl
Jelis 45 Hla ¢(1-2) Aalall Aapall (g0 S e puiaadl o) Skad () ) S e
Jisaal €= 35hi & formamide 4 ammonium gl <ammonia as (Y) ester S
a—= (Y1) oxazole xS 30 J—clis X¥ivie 5 (Y1) oxazole S e Y (V) ester Sy
A g,k ¢(1-2) Aaladl Ball (0 o jo juimatl 0-) S5ka 8 (YY) amine oS
S e (e (I-5) Aalall Bipall o S g0 (14) Aalall Apall (o S pa ypins
3 (1-4) ialal Lapall o (S je paad A3k 1) ki (1]) dalad) druall
wan’ A3 pla V=) ki B (YY) oxazole S e (e (I-5) Aalall dipall (0 S ya
§ ammonium L cammonia 5 (V) ester <tS e (e (I-6) dulall dapall (10 S e
S 30 (e (1-6) Al dasall (30 S 3o ppasdl Ay sk A=) 3skad 8 formamide
A=Y 5 ki & (YY) oxazole
[(1-5) Aalad) disall o oS o of (1-4) Aalal Dipall (1o S ya yuiaa]

e (I-5) Aaladl Laall (o S e o (1-4) Aalall Bipall (o S ja ppimat (S
A=) 3] liade il el Jas Galad Jelis Aad 5 (I1-1) Auebad) sl (e S 4
455k Jexiad of oS iy 3all Jala Galad JeliS =Y bkl ofd duals diiay
: i) N-alkylation Jel& Jie s 88 @iliy A 28 pm ga g Ad g j2a

The Journal of Organic Chemistry, 1977, vol.42, p.3925
e S s of (1-4) Aalal) Bapall (pe S 5a et L Sy (U Jass e
Liuh iy jall Jals Gadas Jelés ddaud 52 (YY) oxazole <€ e (3o (I-5) dalall dasall
) triazole Al (sS4 85k V- 5haall Janiid 38 cdald ddeay V) 3 ghal
Oins s 53 jhas bt g asmg 8 gl i vic Al ddla)l (a5 imidazole
1 ki)

The Chemistry of Heterocyclic Compounds. Imidazole and Derivatives, Part I, p.33,
Inters. Publish. 1953,

(I8 Jr e
Lapall e o e il Ak 4 QB Ju e ) 3ghaall 066 o Jaaiy
¢— agiue C1-6 alkyl 4e gane JowRY 5 «CRP=CR™ s X; (5585 Cua o(1-1) Lalall
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At
i< gane Jiw R chalogen 53 &e Aafiue C1-6 alkoxy 4e sans o halogen 3_3
4_c gana chalogen 53 i Ao wua C1-6 alkyl i gane (555 Cua) C1-6 alkyl
50 a—e 4o s C1-6 alkylamino e sanse o halogen % ;) &= Aaius C1-6 alkoxy
G el O el dpailly saclE e lBSe Vo I Y (e 293y (A cude (8 ¢(halogen
Aald diay saaaa g oo 5 AL Salall Buds deadtiuall 2o B aliah (1) Aalel
Cl«i «(lithium hydride s sodium hydride Jw) (5 58 38 hydrides sacll ahd e
1 «(cesium carbonate 5 sodium carbonate «potassium carbonate J—a) (518 B8
d__"u) iy gmc 4y la CLT K} (tert—butyl potassium s sodium methoxidedln) alkoxides
P20l ol abiay .(lithiumhexamethyldisilazane s lithium diisopropyl amide
ey Jelall LY cuddl of Ll dals diiay dase e 85 A0l 0kl ke
Je ether <alud— cadall Aline A e W Aiae da 4 4500 saldl 430
«methylene chloride e 43alea Cilude ¢diethyl ether 5 1,4-dioxane «tetrahydrofuran

N,N-dimethylformamide J—iec A—uhd <lud s ¢chloroform s 1,2-dichloroethane

Ay L&lld e Jadd g ¢benzene s toluene Jie duhd ¢ <lude ¢N-methylpyrrolidone s
o i Jelil 0 o oS 5 m Bn p J i 5 B3 0558 o
e Yo Y A VA= G sS85 o diag st e (g5l ke (5SS
A8 e Koy dela YE N B Jelidl) JaiSy cdlimia Jelii Jag pd <t L Jh) Jawe
Ay Cpllae e 5 e U (S Ay e Ry ie S A Jolil)
ok ) s adhatal (sl 8 a e oS s AaiE e il 8 alall Ay pes
oxazole <1 ye o 085 48y 5k 4 (JE daw e V=) sshaall 686 o Jumdy
50 g—e 4aii e C1-6 alkyl 4 gane SR 5 «CR'=CR™ 58 X (5% Cum (YY)
ic gane J—tiy R!! 4 ¢halogen 32 &—= Aafue C1-6 alkoxy e gans & halogen
4_c gans chalogen 53 a A2 e C1-6 alkyl A< sana (585 Cua) C1-6 alkyl
30 a—a 42 e C1-6 alkylamino de gane o halogen 5, & Ariuue C1-6 alkoxy
o—le ol ammonia EIC Ve VY G was g 2 <nda 8 ¢(halogen
=Y 35had (<5 38 (YY) oxazole oS ol Lauilly ammonium acetate Jie ammonium
«CR¥=CR*- s+ X; 05— & (YY) oxazole aS e calial 43yl Liaf Y
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C1-6 alkoxy 4—= sane 5l amino 4—c sane g Aafius C1-6 alkyl dc sane Sy R
i c sane (9—S3 Cua) C1-6 alkyl 4 sane Jioy R' 4 camino 4 sana ALY
Ac sane i Aafius C1-6 alkoxy 4c sane amino 4c gense ase riius C1-6 alkyl
el o cude A ¢(amino dc sene ae Aafius C1-6 alkylamino e gens ¢ amino
saball A3k ey Jelil) Tl codal o Ll duals ddiay daae e a2dudl)
e dpdad 5 e cilpde Cude WA Liaie A (e i Aipra Aoy 48 A0
Jw dygia o ymle sl ethanol s methanol i alcohol <lule ¢benzene s toluene
3ol —adh dapy oo delal 5 ) ja da o 6 O Ay L@l e hagda s tela tacetic acid
0358 ¢ Dumy g csllan e (55 piie (368 Ca oy Jelinl eSS (of (K A
Al ade Jelé Jag pd caad L JUd Juw Je dusieeYo s LY ddjall 5 ja da 0 (e
Al s gile s oS Ay Jeldill okl 48 e Sy el YE LYY 8 Jelal Ja
A® e Ofl) 0 alall Adg pee 4y agllae e (5 900 e A ) (Kay A8 g aa
sk /s et gl e sile g S il
[0-6) Aulal) Zseall (0 Sy yuian]

A=Y 35 hadl Wk (¥) ester S o (10 (I-6) deladl dapiall (o S po juaat oSay
Juw e «pag W juads formamide § ammonium zle cammonia aladiuly
Liia (Y1) oxazole oS jo (30 (I-6) dalall Aapeall (€ 3o Liad yuand Sy - JB

(s aad formamide o ammonium zl— cammonia olaaiuly Y 3 ghadl
A5l salall By =) Bshad o A=Y 5gha Calias cdals ddeay  JB) Jue Lo
oS . Jelil i a 8 ol Aglie JagLal of Wl ald dia) sonae e Y
tokil) Jelall dandtiue 5 ,3€ @G}@ﬁ}myaéjﬂﬁ\iuke\ml
The Chemistry of Heterocyclic Compounds. Imidazole and Derivatives, Part I, p.33,
Inters. Publish. 1953,
S 5 (F) ester S e s Ayl g Jelil 58y of ey (JBR) Ju e
ammonium Ji« ammonium gl s ammonia 7,—élSa Y+ » ¥ Y e (YY) oxazole
dis e« de 8 (YY) oxazole S je 4 () ester S _al dpilly acetate
a5 Je il af i of Wl Aals diay adae e aadidd) il ) L Jlial

Vo



YEYA

AT

Jie donhad e clude cudall Alinde Abid yacal Adime da a4 2500 sald) 4030
J—fe &g e mlaal tethanol 5 methanol Ji alcohol <slwie ¢benzene s toluene
53 )3 aaS formamide aladi il Loy jlodl o Sy lld g0 Jaila g ¢ela tacetic acid
O O A 5 sad Asa (a Jeliil B s Aan s O WY Lcuday g
s 055 o Jia iy cgl Tae e (55 piie (asS Cin s Jelill Ja S
2o Al s (S LB Ja o Ao () A8 a5 ) e da
Vo8 Jelil JaS) At Jeli oy pl cuad . Glall AaSas Bogla & Jelil) o) s
A0 (S Ay e o e S Ay Jolit) 5 A oSy el YE Y
o il s S Jdan A8 Jua Gl (3 alall Ad g e A agllae e (5500 2O
ST L3P | PSS ECMIPEN -
[(1-2) Aalall dipall (o oSy juiaa]

(I-1) Aalall Zapall (o oS je Jelify (12) Aalall Aapall (0 @S jo ppuiant (K
Jaxi a3 ciaald Ahiay P 5kl ik () Y) Aaladl Giaall (e S 0 pn
: shail) N-alkylation Jeléi Jia b )58 3ili5 b 48 gum g0 40 5 yae 43y yha Y= 3 ghadl

The Journal of Organic Chemistry, 1977, vol.42, p.3925,

: skail) N-arylation Jelis o .(Jall S e

The Journal of Organic Chemistry, 2001, vol.66, p.7892; Journal of Medicinal

Chemistry, 1981, vol.24, p.1139; or Journal of Medicinal Chemistry, 1991, vol.39,
p.2671,

(Bl i e
el A Gk e JBe W B e (N-alkylation J—eld oS of Jeaiy
Ly of Gun o((S)Y) S0 00 GBS 0 (Y oy (1) Tdla T gl (10 S e
sulfonate < gaae sf jodine 5% 4 bromine 33 «chlorine 53 Jie halogen 5, e
trifluoro 4—c sena s p-toluenesulfonate i—c sana cmethanesulfonate ic sana Jia
Y e s A el G (1]) dalad dapall (e o yal duilly cmethanesulfonate
daadn ) saclal (abian (1-1) daladl dapall (o oS jad Aol 32c B e caliilSa Y
s 58 3l hydrides sacl8ll 4Bl (ol Aald diiay Baaaa e a5 A5l salll ks
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«potassium carbonate J—«) g o8 CLT «(lithium hydride 5 sodium hydride Ja)
sodium methoxide J—) alkoxides }—1 «(cesium carbonate 5 sodiumcarbonate
Aas e sa g ALl salall Wb asdnid) cudall cabisg .(potassium tert-butoxide o
A A 3 4 Aol saled) L3 ey Jelil LAY ol o Wil dali diea
1,4-dioxane «tetrahydrofuran J—is ether syl o cud Ul AL ie 4 Bd pe s
1,2-dichloroethane ¢methylene chloride J— s 4—lales Clud . tdiethyl ether
¢tN-methylpyrrolidone 5 N,N-dimethylformamide J—s 48 <lude ¢chloroform s
B dan oS o Ay el O Jaddd g tbenzene 5 toluene (fie dubd e Ciluda
= s e (6 Can (s Je il JaS o ey 3 5l a0 e el
by d ot JOa Qs (o Byt o ) 355 shea o 0585 o ity g sl
Aty (ool skt 480 5e (Says chela YE ) 3 delitl JuiS) dlinie Jelis
O (g8 AL A g sme Ay sl e (5315 i A1) (S A yun Ay o s S
sk sl s padlanl (gl Ll ile s S il A e

Fimde f )8 J 2l (Y) Ullmann J—<l& (V) s N-arylation Jelé o< 5
35l e Jladiid Jelss (1) 5 copper &S plasauls arylboronic acid

O Jmady . Jelil) by il Lals 348 @llia o (Ullmann delis (V) dlla 4
(1) Aelal) Zrpeall (po S pa it sk 8 (JA L e Ullmann Jels o o5,
33 J— halogen 53 J—iay Ly of G (D) ¥) oS e e lilSa Ve U Y (e
cude A (I-1) Aaladl dpall (e S yal dpill cjodine 343 ¢ bromine 3 2 «chlorine
o slas bromide ¢ slad (i oalad CallS dale e 2 €0 Y Y a0 Y e das &
e IS Ve Y e Ailals (1-1) Relad Aiseall e Sl Al il fodide
50l ol all Gl deriinal 530 il abias L(1-1) Aalad) Aigeall S ) Al 3ac
J-5e) 558 5B 3 520l Almi AR (et Aials Ahiay 53ma A
sodium acetate «potassium acetate ¢« sodium carbonate«potassium carbonate
potassium tert- 5 sodium methoxideJ—%s) alkoxides 31y ¢(cesium carbonate
=& a5 )y Kl Jalall (A0l aldll Bk axstiuad) Cudall cabiay .(butoxide
A 4 Aol sl A ey Jelinl LAY i) o Ltk duals ddeay aae
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1,4-dioxane tetrahydrofuran J—" ether ilud o cudall dliade Abd (para® .dima
1,2-dichloroethane ¢methylene chloride J—te 4—ialga il s ¢diethyl ether s
d_wnlad Clud s tisopropyl alcohol s amyl alcohol (Jis alcohol <sluds ¢chloroform g
toluene (Jie duhd ype Clule ¢N-methylpyrrolidone s N,N-dimethylformamide (fia
— Bl As 2 Jelall 3 ) ya da 0 58 AN L@l e haida g tbenzene g
e 0555 o Juabyg cgllan gt (5 53 piie (sS Caa 5% Jelial JeS (o oS
Sy (Aliaie Jelis Jagpdh cad  JOa dass (o Ayl e e ) A8l 30 s da o
A by yra Al o sile s S Ay Jelil ok A8 je (Sapydela YE ) 8 Jelil
et A 0t (i b Ll Ay e s e Lt 5510 iie A0 3 (S

sk Sl s padkatiad (gl 3y silag S
¢alead a S e olaasuly arylboronic acid Fuie G 8 Jelis (Y) oS o Jazady
Vo oY ey (1) Adladl day il (0 o eyl A8y pla sa (JBall Jaa e
i_c sess ¢ boronic acid d—c sene J—fiay L, of Giaa (DY) S o Dl
e & (I-1) dalall dageall S el 4puilly cpinacol boronate de geae Jia boronate
copper bromide «copper Jio (ulad 23S dale (ot ASe Y () vieY easay 4
Gl Yo Y e dilml (1-1) dalal) Ansall (e oS dnally Gulss jodide
Aol 3okl ks dcadiuall saclall Cabiss ((I-1) delad) dapall S jad Al 32e 18 e
el Ly saclil o Ll dals ddia baae e a5 gl s paii all Caidl

pyridine «triethylamine J—e 435—ac 2 ol g8 5o clll Al 4, b Cparia 1)

«potassium carbonate J— e 5B 3 14 CLJ ¢tetramethylethylenediamine

— ¢cesium carbonate 5 sodium acetate <potassium acetate <sodium carbonate

Jala ) alia s .potassium tert-butoxide 5 sodium methoxide J— alkoxides
Al i da e e e g ALY okl Uik aai e Gelai ) CadlS Y
di-p-hydroxo- 5 < copper acetate _ulaill o Sl Jdall A1 _aie AR e

el o Bi L bis[(N,N,N',N'-tetramethylethylenediamine)copper (II)] chloride
Ll Aals Aheay sase ye 8 g i s SIS Jalad) cdSall) 3alall gl paiiusall
Al aie Al e A Gy 4 0Ll L) AN prawyy Jelill LAY Cyldl
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Zalee Gluda ¢diethyl ether s 1,4-dioxane «tetrahydrofuran Ji ether <lple culall
J—ie il <lwd w ¢chloroform s 1,2-dichloroethane ¢methylene chloride (i
i uhd @ Glude ¢N-methylpyrrolidone s N,N-dimethylformamide «ethyl acetate
Bl da ) eSO oAy L@l e haids g ¢dichlorobenzene <benzene stoluene (i
sty 5 90 mite (eSS S en Jeliill J& A5 ) jall da )y 4 Jelidl)
i3 (e DB Ji e st e e AR 5 s A e 05 o i
s o el ol ) e Al (g Jelil () (O Cha san ik
Aelaw YE Y 8 Jelil Jaiy ciliaie Jolis Jag 38 o el sn Lo o s
(50 glile AW ) (Say A5 pme Al gile s S Ay Joliil) ek A8 ye Sy
cadat ) gl 8 gila s S Jidad A Jue ol (A alall A8 yre A0 o sllas

sk /s
(1) Asladl Aapall (go S yo ally o Juady o815l Ciae Jlaind Jelis (V)
30 e halogen 5,3 Jdiay Ly of aa o((<) Y) S0 000 (880 0 Y Y (e
methane 4—c sene (i sulfonate i—c sane s iodine 5 ;3 cbromine 5, cchlorine
4wl drifluoromethanesulfonate ic sena p-toluenesulfonate 4c sasxe ¢sulfonate
saeli e il 0 U Y el o agay (B qude (B (1) Aalall dapall Sl
s daadt wall saclall calian \ Jldl dow e «(I-1) Aaladl dapall Sy Al
¢sodium hydride 32—call B et Aald diay Badas e P L sallll
«sodium carbonate «<potassium carbonate ¢<potassium hydroxide ¢sodium hydroxide

a1, .triethylamine s lutidine ¢pyridine <barium carbonate «cesium carbonate

Ja AN el o Ll dals diay daae pe sa g (A50LY alal) ik anitidl Gadall

e all Al e Al Cpama A Ay 408 03l sl B30 prawy s Je il
N,N-dimethylformamide «dimethyl sulfoxide «tetrahydrofuran <acetonitrile

Aa 0 05 of ¥ LS acl il aladnud Sy oy ,Laal .N-methylpyrrolidine 5
$ s e 0 sS5 an (y9 Jelil a5 o (Sey (o B 1 ad) Ao o8 Jelil 5
i) 00 ) AaN 5 sa Aaun e slal Aa0s 008 ¢ dualyy cigllae e
CSaps delu Y UYL Jolill JaS) diliate Jelis Jagyd <ot Jhall Qe
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Colha e (5530 piie A ) Ser Adg e Al e sl s S Ay Jeldll okt A8 e
s oadan ul ga i s sile s S Jilan Al Jue 0l (8 alell 285 pme 4y
sk

— (YY) oxazole +S o Jelis ddaud g (I-2) delall Aapall (S jo juiash (Say
3ol Uids 0-Y 3 ghadll alias chuals ddiay .0—) 3 ghal Wila (YY) amine S e
S - Jelill 1an b ol Agiie dagydll of Lol dals ddiay Baaae i (o5 2504
s b)) Jelill Aeadtuue 3 58 Gilis b A8 gun 5o A g yra A3y Hha pladiiud

Heterocyclic Compounds, vol.5, Wiley, New York, N.Y. 1950, p-214,

e 18 Se Yoo (Y es (Y)) oxazole S e iy O eduaty (JB) Qi e
3 IS W R PPNV A TRRTAV (Y\) oxazole S _al Al (Y\‘) amine S jo
A3 ey s Jelid) afiY cudall O W Lals day 2ae e addfudl Cuddl
e ether Slud o qudall AL iaie & B (pa T L Aime da o 4 2500 5ol
«methylene chloride Jie 4ialees <luie ¢diethyl ether s 1,4-dioxane <tetrahydrofuran
isopropyl s amyl alcohol J—% alcohol <yl ¢chloroform s 1,2-dichloroethane
<l ¢N-methylpyrrolidone s N,N-dimethylformamide (i 4uké <lude alcohol
cacetic acidU— 4 suae <ilua ¢dichlorobenzene 5 benzene <toluene (Jie 4kl y&
0S5 o A e Jie Jeliial (YY) amine oS jo padtiy 38 el (0 Jadi g tola
@@,&‘:&;Qﬁgdﬂﬂ\JAS':JOS@‘“;J\SJ\J;J\Z\;J.\S;Adaljﬂ\sj\)al_}‘)a
Y Al s s A e bl Asn 06 O diming ccslhae e (gl
Vi Y 8 delal JoS) dliaia Jdelis by ¢t JB Jow e dga0Y e
55 e A1) S g pee Bl o ey S Aty Jelil 5kt A e Ky Aol
(st e Sl a8 Jdad A Jue cll 8 aLall 34 e Ay sl e
sk ) 5 padhasd
[(1-1) Zelad) Zxpal (o € s yuinn]

Y=V 55 daad Gl () ester <8 e (o (I-1) dalall dapall (o S e judand (Say
S e g 0 550 juads formamide o ammonium zle cammonia ladiuly
By sy ae & g Al 2ol Wl Y- 3 ghadll Calidd (dald ddiay . JBl

Vo

Yo



YEVA

9
Ay yh aladn oS Jelal a8 el dllil dglie Jaydll of Wilda dals
t ki) Jelill daadiue 3 58 Gliy 4 48 g 9o Ad g yaa
The Chemistry of Heterocyclic Compounds. Imidazole and Derivatives, Part I, p.33,
Inters. Publish. 1953,

IV e (7) ester S pe uli Ayl g Jelill 68 o duady (JER) i e
ester S ja! 40.0L ammonium acetate Jw ammonium gzl s ammonia 788 Y+«
O Ll daals ddiay same e axdfid) Cuddll o QB o o Lo B (T)
Wi Abd el Aime daja 4 20000 salal 3L ey Jelal il Culal
methanol (- alcohol <lul « ¢benzene s toluene J—ie dpad je Glude culall
plasand Loloal oSa LD e Jadi g 6ol tacetic acid e 4 guiac u'a\.a;i ¢ethanol s
da 0 o Jeli 5 sa A 0 0S5 O A ey G5 5,3 HuadS formamide
(sl dae p (50 pie 0asSE Gim 0y Jelil Jo S5 of oSy Al 5 all
oS B i e iYoo) Aaal s Aa e 055 o diaiyg
Al imde Jelii dag il nd Gl AaSaa dygla 4 Jel@l ol jaf vie dalil) Gpual
Al o gile g S Ay Jelll ) ot A8 jo (Sapg el YE U Y 8 delid) JaS
A J e G o aLell 8y jma Ay oslle it s giie AU oS iy e
sk /s padanu gl e giley S il
[(Y) ester S 0 yucaxT]

1 (V) carboxylic acid S ol 85 Jelis ddad 51 (V) ester S o juany
A5l solall ke V- Y 5 shaal) cabias Aald Adeay V=Y 3kl lda (1) Y) oS e
Jelill oy . Jelil 1 4 el dgiloia dag il of Ll dcals Aday 5a2a 6 8
Jelis (V) Jelill Aliaie Al e 5,58 By (o 48 g 5o g yma A8y b olasil
Jia Ly of s c((‘) ¥) S e aa (V) carboxylic acid S yal 8 sl Case Jlagind

Jis sulfonate e gans 4 iodine 53 o bromine 3 3 «chlorine 3 3 S halogen 33

> RSP PEO ;“ p-toluecnesulfonate &———c sans ¢methanesulfonate 4 c gasa

: i) trifluoromethanesulfonate
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Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.22, Yuki

Gosei (Organic Synthesis) [IV], edited by The Chemical Society of Japan, Maruzen

Co., Ltd., November 1992, p.49-50,

S 30 g (V) carboxylic acid S 4 Al 3 i Jeli (Y) 5 (JE Jaw e
: yhil) hydroxyl de geme S Ly of Cua ‘((T) Y)

Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.22, Yuki

Gosei (Organic Synthesis) [IV], edited by The Chemical Society of Japan, Maruzen

Co., Ltd., November 1992, p.43-47,

(DB S e
el A% pa (Jl Juw o (Aliade diay oo 315l Caae Jlagsid dela (V) ¢
S el Al ((\) V) o Speclidlla Vo MY (V) carboxylic acid =< ;e

il saeld e QLS Ve (MY e ap B cude 8 (V) carboxylic acid
Basa e o4 5 AL salall Wk Aeadtudl saeldl) Calias (V) carboxylic acid S _al
sodium hydroxide J—s 53— 31 hydroxides s2—clill Ahd ‘paus® Aals dicay
—I g sl8 38 Cl«i ¢tsodium carbonate Jie s 8 318 carbonates ¢lithium hydroxide s
J—e &5 —ac 2 cl g tpotassium tert-butoxide s sodium methoxide J—ie alcohols
butyl lithium s &3 cac <& 31 ¢diazabicyclononene 4 pyridine «triethylamine
C)\_J s ¢sodium hydride J—3a g 318 318 hydrides ¢lithium diisobutylamide s
a0 ol ol lods anddieall Cypdall Calis; .sodium amide Jie s 31 ammonium
ey s Jelill iy el of Ldlls Ziald diiay ddae 5 585 cdedilioual sac il
Jfie Al il o Cupdall Aliade A e Aipee daay 4g 25l ol A3,

N,N-dimethylformamide «<1-methyl-2-pyrrolidone ¢acetonitrile ¢nitromethane
1,4-dioxane stetrahydrofuran J— %« ether Clwd o ¢dimethyl  sulfoxide s
<lul « ¢xylene s toluene <benzene -t dnhid & Cilyla ¢1,2-dimethoxyethane 5
methylene s chloroform J—s 4 _alge <lud s ¢methanol s ethanol J-« alcohol
Aa ) o Jelind 5 ya Aa 0 08 o A L@l (e Dalide (g ¢ele tchloride
03— o Jumins ccuslhe e (550 it (s Cim (9 Jelidl JeS5 3l 5 yal
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Sy Al _mie Jeldt bg 38  JBa) Juw e it o ¥ OV A-
Ad g yma A ja gile s S Ay Jeldl) ) gdat A8 e Sy cdela Y Y Jelal
o Al e il ol B g Aty gllae e (g 536 it A (S
sk Sl Gadatd csulis 3 5lay S

Gl Ak a B i e cpss A S5 Jelis 08 of (Y) s
S Al (1) ¥) S n SIS Ve Y Y cas (V) carboxylic acid oS e
5 Jale e cilitl€a Yo Y o casa o <2 2 (V) carboxylic acid
5oLl salell ke aasiivuall CafSall Jale cabiay (1) carboxylic acid S jal 4l
Aygac e aleal QS Jolad Aliaie A0 e Acald Ahiay daan e 'Y
p-toluenesulfonic acid (% 4 3—cac mleal ¢sulfuric acid ¢ hydrochloric acid (e
1-ethyl-3-(3'-dimethyl «1,3-dicyclohexylcarbodiimide ¢methanesulfonic  acid s
benzotriazol-1-yloxytris(dimethylamino)phosphonium < aminopropyl)carbodiimide
bis(2-0x0-3-o0xazolidinyl) «diethylcyanophosphonate <hexafluorophosphate
0 Y e al i Qi Juady .diphenyl phosphoryl azide s phosphonic chloride
j N-hydroxybenzotriazole «N-hydroxysuccinimide o Ol a8l
o By JLA Jaw e 6 fise daa Jelall iy (S dimethylaminopyridine
Aoy e e g5 (Oraddiinnall CfSH Jale 5 250Ld) salall Gl PREGNWN JVEITAW |
A panial Abna La 48 Dbl sala) Cudyy Jelall by cuid o Ll dals
methylene chloride ¢chloroform J— e d___ialgs <yl 4 ¢ wd WAl i
¢N,N-dimethylformamide s tetrahydrofuran e Z:uhd <lyde ¢1,2-dichloroethane K
Jelil o A5 all Aa 5o oo el 55 ja Ao 0 058 of A Lellh e cillala
el 2585 0n Aapd e 058 O iy casllan e s giie (u 3 i (s
Y b el S eAlmbe Jelis o5 it . JBa i e g i) o0 Y
e A (e s pne A 5o e S Ay Jolit) skt A e (Say cdel Y
ol A pa il s S il Al Jia ol 8 alall 45 e Ay coglhe e b
sk Sl 5 padan
[(Y)) oxazole <€ o juzaad]
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cammonia g—ae (V) ester S e Joli daul 5 (Y1) oxazole S o juasd (e
Juw e 6= 35hall Wl fuag 35,3 jacasS formamide s ammonium ol
dals ddiassadae yo AL solall Wil £-Y 5 shad Cabian (Aiald ddiay . JUwl)
(&b Adgea o Ay yre Ay e plasind Sy L Jelil 1ia el gl bagpal (o Ll
(JEal Sy e «Synthesis, 1998, vol.9, p.1298 : i) Jeliall daxiiue 5,38 35
Lo s ammonia e (ALK Voo U Y ay (¥) ester oS ye aliy of < Jumaiy
Ju—w e ccwie 3 (Y) ester oS ol Lauilly ammonium  acetate (e ammonium
A3l ey s Jelinl) iy cudd) o Wl dals diay ade pe cuddll ¢ L JB
toluene (Jis dpkad e ilude cudall Alade AW (peca® Aipme da )y 48 4500 30l
tacetic acid i 4y sunc aleal tethanol s methanol (i alcohol <iluda ¢benzene s
e a9 i B0 plaeS L jlidl formamide aladial (S el e Jadi g sela
s Jelill Jo S5 o (S ey A5 sl dapn (& Jeladll 8 Aaa 005S5 o Ay
A gieYor YA a5 a A a0 e 0S5 o diadyy (5 i giie (158 Can
Cand L Glall daSae Agla (8 Jeliil) o] a) die bl Gpead Sy JB) Ja
Je il )5 1 48 o (S dela YE Y 8 Jelil (i) dlinie Jelis by b
ALl &b gy iy ogllae (g 530 e A3 (S Ay e Aol ym sile S Ay
o8t ] 5 DAt (i il e sile s S il A e Gl
(<) ) S50 _pna]

o Al et il Ay ee 8 sk o ppmnd (e o L las 5 (@) Y) S
:okail) ol

Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.19, Yuki

Gosei (Organic Synthesis) [I], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., September 1992, p.363-482; and Shin Jikken Kagaku Koza (New Courses
in Experimental Chemistry), vol.24, Yuki Gosei (Organic Synthesis) [VI], edited by
The Chemical Society of Japan, Maruzen Co., Ltd., June 1992, p.61-90,

(B G e

[(YY) oS se sian]]
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b oale gadil Ay jae A8yl o ynimat oS o Lolad il sie (YY) Sl ¢
: k) al
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.20, Yuki
Gosei (Organic Synthesis) [II], edited by The Chemical Society of Japan, Maruzen

Co., Ltd., July 1992, p.279-372,
(0B S e

[((1) ¥) =S e yuma]]
b Lo (il A5 ae 48 phay o juiand (Kay 5 Ljlas il e (1) ¥) S ¢
s okasl) cal

Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.19, Yuki

Gosei (Organic Synthesis) [1], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., September 1992, p.363-482; and Shin Jikken Kagaku Koza (New Courses
in Experimental Chemistry), vol.20, Yuki Gosei (Organic Synthesis) [II], edited by

The Chemical Society of Japan, Maruzen Co., Ltd., July 1992, p.1-110,

[(Y) carboxylic acid S 0 yuaad]

[¢. :\a.:u.al\]
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[ ] Y [3#]@ o (

1Y ,1» £y

S < @— TR (1) e
( {Y “,)}_‘;] [° Y JL‘A]

[\ =Y 5 4kal] >_/< R}(\—\i{%
H,n—<9—1.‘ [\"—Y a)l;.;]
H") m-.,o/acoza ) @-@-x,/u\ov —_ @—@—xl—cozu

o/ o o [roveskal (y)

ozn—@—L4 [/\ Y R RS (\ i)
AcONH,/ACOH Y‘) Lg \ 0

(") [4-735ha]

(Vo) *%}_g (+Y) (E‘)M)
(S A) o,

A lea Ao gaae BV, ¢ole] 2aail) Gua ad X 5 An cAn 55 ‘daall ‘?A

d_c gena cbenzyl 4c sans cethyl e sana cmethyl dc gana Jie carboxylic de sanal
i cgena g tert-butyl A c gane «triphenylmethyl 4———c saaa callyl
33 JJi halogen 33 ¢Cpa g )38 3 33 Lo s Ly (s JS iy ttert-butyldimethylsilyl
e gana Jis sulfonate 4c sans ciodine 53 g bromine 3,3 «chlorine 3 23 «fluorine
Ac gane Jie S5 4o gana gl trialkyltin 4c senwe strifluoromethanesulfonate
dc gana (Jia alkanoyl dc sens formyl 4e gane Jiay Ly ¢boronate o boronic acid
53 J— halogen 5,3 cmethyl ester A sana Jie alkoxycarbonyl e saxa cacetyl
dc gana Jis sulfonate 4c sesa ciodine 5,3 ol bromine 3 33 «chlorine 3 3 «fluorine
¢boronate ;i boronic acid 4c gena Ji trialkyltin 4 saaa strifluoromethanesulfonate
sl iodine 3,3 s bromine 3_3 «chlorine 5 ;3 «fluorine 3 23 Jishalogen 33 Jiw Ls
4o sa30 JAay W dtrifluoromethanesulfonate 4c sena (i sulfonate 4—c sana
j diphenylphosphonyl ——c seax ¢diethylphosphonyl 4 ¢ sane J—2ia phosphate
triphenylphosphonium i phosphonium C“‘ «bis(2,2,2-trifluoroethyl)phosphonyl
JS Jie Riss Ris «Ris «Ryg s Strimethylsilyl e sane Jie silyl de sans 5 bromide

el (r)m;g\acwwgm&cwa«h
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5 shall Wda (A) ester S ol Sl Jlad Adaud 52 (V) carboxylic acid S je sy
dals diiay boass p a9 Al Salll ld Y=Y 3 ghad (alids cduals ddiay Y-
s A sum 5o Ay yee Ayl Jelil pasiu . Jelil 13 b bl dglie gl o Lallls
s i) 5 3k

Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.22, Yuki
Gosei (Organic Synthesis) [IV], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., November 1992, p.6-11,
Voo Y 0n s b e B (A) ester S pe il (of ey (JEA i o
s cld) (i 1as . JBd Jas e oA) ester oS el dpuailly e of 5aclE (e (80
32 clill Ahnie Al peasa® Auals ddiay Bdae e A5 Bl salall lida daasiidl
«potassium carbonate ¢potassium hydroxide ¢sodium hydroxide ¢sodium hydride
PRELEIY asall (el .barium carbonate s cesium carbonate ¢sodium carbonate
ot el Al ade Al el Auald Aiay Badas e a5 00U sl Lk
trifluoroacetic (J—ia 4 gunc (salaal ¢sulfuric acid s hydrochloric acid Jie 4 suac
o)l Cilidy .boron trichloride Jie Lewis Laleal g ¢p-toluenesulfonic acid s acid
Jelill Lay cuddl of Wdls Lals ddeay 23ae 5 585 (@0l s0lal) Bl axiiul
alcohol Cilyde cauyiall Aliate AR Cpaal Al da 2 48 L0l 5ol AL s
¢e_« ¢tetrahydrofuran J—w ether <yl ¢ethylene glycol s ethanol ¢methanol (fwe
acetic acid J—ia (5 ganc aes addliy B (gaeal Sl Jaddlla 8 .alld o dali
CSar W3l Aapy e Jelidl 5 a da 0 5S5 f aY S formic acid )
U ALY 5 pa da 0585 o iy oo 30 e (35S a5 Jelil) Ja 5
Vi 0 B detal Jay cdlinte Jeld gyl cad L JW Juw Je 580 e
50 ziie A3 (Say A8 yae A ja flag S Ay Jelill ) odad A8 o (Sayy cAela
(gl (A a5l s S Jlad Al Jue Gl (B palall A8 g jre Ay sllas e

cosks S 5 padtan

[(A) ester k_\S_)A ng;ﬁ]
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A

o pasil oS edel Jelil Gaay ae 54 LS (A) ester oS e jaiant (Say
S e s (£) S e Jelity (A) ester S jo udan (S cduald ddiay @l ade
carbonyl S je (255 Mdie 5 (1) carbonyl S je e Jsmasll V=Y 3 5had & (°)
—2 Peterson J—e & o Wittig Jelés <Horner-Emmons Jel& Jie i Jeliny (1)
—any (A) ester S jo ymand (Say by A3 sk L JB daas e Y=Y 5 gha
S0 e (Vo) Sl Sy €Y 5 5ha 3 (1) carbonyl WS pe (e (V+) S s
b Peterson Jelés § Wittig Jelés «Horner-Emmons Jeli Ji CifiSs Jeliy (V)
(1Y) S e (o Ay 058 (A) ester oS ja ppant Sy Al A8y yhay L0-Y 5 5ha
v—Y Bj_ks‘ﬁdalf&mwdcmdﬂswﬁahzaw(\ﬁ amino <8 y (e
ks (<) VA) S0 5 (1) VA) S0 e (V) Sl sl Jelis o) a) e
o A8k 30l WS (10) Sy Jygaty (A) ester S e ypand (Say VY=Y 3 ghaall
AVY 5 hall (V1Y) S jall £ siad Xidie 5 4-Y 5 shal ks (VY) Sy

ester S po (M (V+) S 30 Jugais (A) ester S e N (1) carbonyl S ye Jysa]
[(A)

(1) S m a3 (Sass (A) ester <50 3 (1) carbomyl S 5e ypad (e
S el G o 3l ] 3 e i s (A) cster < pn )
Y=Y 55 Jadll Lsda (V) S a9 (1) carbonyl S je (s (A) ester S e uans
sohall Bk (V1) S 505 (V+) S 0e 00 (A) ester oS e ymant (S Al 43k
salall L 0-Y 5 ghas o Y=Y sk 4 o Y1 Jelis Cabidy (dali diuay .0-Y
OSar - Jelill 13 (b el Aglie Jag5dll o Lalla Aials dbiay 3a0ae e a5 2500
Aokl Al mie A8 au ol b ale et 5 jua 3y ok Jelill aaiis o
: »5d) Peterson Jel& s Horner-Emmons Jelés «Wittig Jelis

Shin Jikken Kagaku Koza (Courses in Experimental Chemistry), vol.19, Yuki Gosei
(Organic Synthesis) [1], edited by The Chemical Society of Japan, Maruzen Co.,

Ltd., June 1992, p.57-85,
.(dli.dl Ga e
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Jiay W San (V) S0 gl (V) S0 cuide (b lly of Juay Wittig Jelis
(V)) &< P (1) carbonyl caS e (3 188 Y ) +.0 (a5 cphosphonium e
Al 33018 o SlESe 0 (Y e asms b (V1) Soal o (V) Sl Al
Yol iyl o delil a0 a8 il s e o(Ve) Sal (V) oSl
ALz} A xie g phosphorus ylide (2 9—Sal sacliy (V4) oS e d (V) &S e dadladd
S e dga g BBl Al 45yl 5 tylide ) (VY) =S J (1) carbonyl S
b Je il 13a ol ja) Jady ((VY) S (1) carbonyl S e (V+) S e 5 (V)
il e Bidy 3 5 da oy uliill g Qo AplSd Sl dea s e cude 3pag
Jelilh by cula) of Ll Aals ddiay aane e 5o A0l salall gk adiiud]
Jio b e el Aliiade Al (pania L Alsme Gy 4 20l 50l 4430 eanny
N,N-dimethylformamide «1-methyl-2-pyrrolidone ¢acetonitrile ¢nitromethane
1,4-dioxane «tetrahydrofuran J—— %« ether <ludl 4 ¢dimethyl  sulfoxide s
<lul « ¢xylene s toluene <benzene J—is 4gdad ;¢ Slyde ¢1,2-dimethoxyethane
methylene s chloroform J—s Aales <lud 4 tethanol s methanol J—e alcohol
A5l salall Lgada dadan uall sac B calian colld e Jabide cuia g tela tchloride
sodium hydroxide J—is (5 518 518 hydroxides saclill Alade Abidl e . uplall g
s 1 C)\“‘i ¢sodium carbonate Jie 558 3l carbonates ¢lithium hydroxide s
J—% 494 ac 2ol ¢ ¢potassium tert-butoxide s sodium methoxide J— alcohols
butyl lithium J— 45— < 31 ¢diazabicyclononene y pyridine «triethylamine
O—<5 of aY .sodium hydride (i 38 5l hydrides s ¢lithium diisobutylamide s
e (s S yan el Ja& o oS (A8 sadl Aa 4 Jelidll 5 s s s
(B s e it ) A 8eVAS w0585 of duaiy g cogllae e 50
kA8 e o Say el YE ) 3 Jeliil J0S) cilimia Jeli Lay yd cias
g pre Ay Cosllae gl gtie A1) (S Ay e A e S Ay Jelil
ok Slf 5 oAt (el Ll ja ile S et A e ol 5 alal

f(V+) =S5 o (V) S0e uda 4 sy &) Uiy (Horner-Emmons Je i &
S 4 (1) carbonyl S 3ot 8Sa ¥ ) +.0 (4 «phosphite ol iy W Cua
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saell e S 0 (B Y e 2gns (B (Ve) SO S (V) S all Al (1Y)
Agoh e Jelil s 068 8L B daw o o(Ve) Sl o (V) oS el dually
S s A3l Maic 5 carbanion (Sl saelis (V) S ye o (V) oS e dallad Y
S e 355 b Bacld dilia) 43y )k f tcarbanion ) (V) S o (1) carbonyl
o el 13a ol ja) duady (V) S0 (1) carbonyl oS ses (V0) S ol (V)
il i B g e Ay ol s ail SIS SRS dgay (e e 5
Jelid iy cudd of Ll dald Giemy daae 58 sa 5 A0l solall ks ariiad
Fio Ayl e el Alade 4B el Apae a3 48 L0 50lal) 4430 pranay
Glud « ¢dimethyl  sulfoxide s N,N-dimethylformamide «1-methyl-2-pyrrolidone
dphd e Giluda ¢1,2-dimethoxyethane 5 1,4-dioxane ctetrahydrofuran Jie ether
ey ¢ele tethanol s methanol Jie alcohol <ilwda ¢xylene s toluene <benzene e
A B et L cydall 5 ALY salall ks derdiial sac il Cabian Lol 13 e Jal Gds
¢lithium hydroxide 5 sodium hydroxide J—s (s 518 31 hydroxides 32c(all dliads
sodium J i alcohols (558 3l Cm‘j tsodium carbonate Jw 58 3l carbonates
pyridine «triethylamine J—e 43 9—iac e 68 ¢potassium tert-butoxide 5 methoxide
¢lithium diisobutylamide 5 butyl lithium Jfs &3 sac <l 3lé ¢diazabicyclononene s
J— 8 > ammonia C}—‘i s ¢sodium hydride J—e (s 318 314 hydrides s
S o (S 5 al da & Jelia ) ja da 58 of Y Lsodium amide
o AsPVA= O 0sS8 O Dhaiy cslhae b (5 1 e 0 s aa (s Jelial
Vi ) G delal oSy At Jeli g pi and  JBall Juw e dgie) o
650 o A3 (e Ay sme Al o ey S Ay Jelil ol A8 (asy ol
(Gl ey S et A e o) 8 Ll By e Ay cglhe ye

ook /5 padlanad
W (V) Sy (V) S t._\..gloeg__\lﬁgoi iy Peterson Jelis
(V) ==~ o (1) carbonyl S ya (e (8IS Y U 4.0 (e csilyl de geme Jia
Al 2206 G0 S © (I ) G0 sy B (V1) Sal S (V) oSyl Al
Vo A 8b sa el 1 058 8. J8 o e o(14) oS, S (V) oSl
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Yo
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S e 48} 3 Sxie 5 carbanion CpsSal sacliy (Vo) Se o (V) <S0e dalled
S e sy b bacld Al A3y Hha s tcarbanion ) (V)) <Se 4 (1) carbonyl
G Jetal 1 ¢l s Jizady (YY) S e o (1) carbonyl << sa5 (Y+) <S,e o (V)
b Gy i Aa )y qulilly il AplSd ki Agas s cue 352
O Lalls 4 ala Abiay 22ae & 585 (Aaddtuall 32c 8D 5 230l salall s addudl)
Al _aie Ahd et Al dad 48 A0 33l A may Jelil LAY asdall
N,N-dimethylformamide ¢1-methyl-2-pyrrolidone O e dplad Gilod e cpd

1,4-dioxane «tetrahydrofuran J e ether Clwd o ¢dimethyl sulfoxide 4
<l ¢xylene s toluene «<benzene Jfie dgdad e Glude ¢1,2-dimethoxyethane s
sy oWl ca 1as el 15 e Jal i il tele tethanol 5 methanol Jie alcohol
555 3 hydroxides saclall Alade A e cuiall Al salall Lk deratianal
J— e 5 — 51 carbonates ¢lithium hydroxide 5 sodium hydroxide J—
potassium tert- s sodium methoxide Jis alcohols (5 58 CL‘ ¢sodium carbonate
< 318 ¢diazabicyclononene 5 pyridine dtriethylamine Ji 43 3ac el 58 ¢butoxide
J—e (5318 318 hydrides s lithium diisobutylamide s butyl lithium J—e 4 guac
i 055 o AY .sodium amide Jie (5 5% % ammonia Cj"‘j  «sodium hydride
Lﬁjsu@hw,sm;w;gdaummjOsﬁqﬂ\sj\ﬁ\aw@d;m\s)ﬁ
s JA i e i) 0 I A seVAT G 0S8 o Jealyg csllae e
QL ol L Al e (Sags Aol YE ) 8 Jelinl JaS linie Jelis Lag S
ALl &y yua iy osllae e (g5 e AW (Say A me Al s il S Ay
ook S5 oDl (gl e fle s S et A Jie CAN (G
[(A) ester &S o A (V) S se disa]

ale adadl A jaa 48y sl (A) ester Se Y (V) SSo— disa (S
() YA) S0 e e (1Y) S50 0 (A) ester S po gpianS (S GRS
Jeld Ca by ddaald dbay . JBall da Ao 1YY 5 ghaall Wida ((<) YA) =S

o Lol Gl 46 my 22 ae i sa g A5L salall e VY- 55kas 8 () 58]
Qﬂ\g}uuam&}ﬂ&)?\m\@.dcuﬂ\ 1 8 Al Al Jay il
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: i) Mizoroki-Heck J—e'lis A& ylall Al__iade i B et Jclill
Jelin ‘(JL_U\ Ju—w —le «RF. Heck, "Org. Reactions.”, 1982, vol.27,p.345,
Juws e A, Suzuki, "Chem. Rev.", 1995, vol.95, p.2457, : )la.:\) Suzuki-Miyaura
: i) Sonogashira Jel& ¢(Jtal

K. Sonogashira, "Comprehensive Organic Synthesis", 1991, vol.3, p.521) and Stille
«J.K. Stille, "Angew. Chem. Int. Ed. Engl.", 1986, vol.25, p.508 : ki) o 58l Jels

() Js e

«(VY) triflate S e J halogen << e (i o Juady <Mizoroki-Heck Jelés &
J_ sulfonate 4c saae ¢ iodine 3_3 <bromine 33 «chlorine 3 ;3 Jias Ly o Cua
‘(‘\) VA) alkene Sy (e Gl 0 )V ae ctrifluoromethanesulfonate ic gans
CY el ) e gy o8 (1Y) S el Al (Cns e 303 8 Le o s
b3 ol pal ey JBa e ol o(VY) S all pilly N 3 Sl (e g8lSe
o by b fig e Ay il Judill AnlSd i Aea s e Gude 3ga B Jeli)
ne o by et YT SEN s 2300 salell Gl p2iusal) Gl
Aisme Ao 4 2000 5ol AL sy s Jelil bil cuddl o Ll dals diay

1,2- ¢1,4-dioxane «tetrahydrofuran cacetonitrile cud VAl ade iR Ca—aiall
N,N- 1-methyl-2-pyrrolidone «xylene «toluene <benzene «dimethoxyethane

o (e 5 al Aa s (a Jelidl Bl ja a0 5SS o Y .dimethylformamide
Jmdy A i) 00 ) el 5 s Aa s e 005 ¢ ity ¢l SEY) Jelis JaS
o iy argon 5 Cxms i sm b A8 Quminy (Jals Sl a3 el 1aa ol sa)
palladium 2Sxe 8} Juadyg Da cpalladium Sxe oo JEY S Sla oS
«dichlorobis (tripheny Iphosphine) palladium (II) «palladium (II) acetate Jie a5 s
tris (dibenzylidene acetone) ;i tetrakis (triphenyl phosphine) palladium (0)
J—ad)) phosphorus 2 A S e daDle da )y Giliay o) Lad Juady . dipalladium (0)
2-(di-tert- j tri-tert-butylphosphine«tri-o-tolylphosphine «triphenylphosphine
(3—iad Sy 3 e da ) Je il jaiual (JGal) Jasw e <butylphosphino)biphenyl

saclal of Ll Aals Abeaysaans ye Aeadiuall 3ac ) o 5aclB o ga 5 4 Aliaie dagy
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ctriethylamine sa—c Gl Al Al (et . Jo il 12gd 4lie o Sl el A p230 8
tetrabutylammonium 3N, N-dicyclohexylmethylamine «N,N-diisopropy! ethylamine
Qe gk il s el YE ) (3 Jeliill () cAlinia Ja sy ani chloride
Ay yra Al o gila g S Ay

S se ¢ halogen S 3 &—T8 o J—4 «Suzuki-Miyaura J—el& b
5,3 «bromine 3 «chlorine 33 J—as L4 o Cua «(VV) trifluoromethanesulfonate
oY e O «trifluoromethanesulfonate 4c seae Jie sulfonate 4e ganse 4 iodine
boronic s— Lg <ua f(i) YA) boronate S y J boronic acid S e (e DEKa 0
e 1086 .0 L eie ) dsag (YY) Sl 4l (boronate 4e sane 4 acid
s el Tin el ya) damiy Qs o ¢(1V) S5l Aly I 55 Sl
ol o Tk B _is—a Aa )y culil ) Juandll A0Sl deay (e cude 53y
Aold dbay Das E gd g ¢(Cpeddiuaa) JENY] Y Slia g 5900 salall s adatiudll
AR s Alma da L 4 Bl sal) AL ey Jelidl i culal o L

«1,4-dioxane tetrahydrofuran <acetonitrile ¢ Ll al wada
«1-methyl-2-pyrrolidone ¢«xylene ¢toluene ¢<benzene ¢1,2-dimethoxyethane

Pl A dAay S0 oAy el e Jabide (uday ¢le {NN-dimethylformamide
Ba o e sSs o ity oY) Jeli JaS of (Say i 8 ad) Aa s (o Jelidl
381 Qg dola S s o ol 1 o) dunly Y e A5
Y U)o Jeldl JaS Aliaie Jelin g pd aad .argon S Ooman s b
Slia OSs of Jemdy A g pre Al a gila g S Ay Jelil 5kt A e (Says Aela
Jfia i g y2epalladium 2 xa $SI Juady g iy yaa palladium e s JEY1 5l
tetrakis «dichlorobis (triphenyl phosphine) palladium (II) <palladium (I) acetate
.tris(dibenzylideneacetone)dipalladium (0) j «(triphenyl phosphine) palladium (0)
tri-o- <triphenylphosphine d_msg) phosphorus ‘;L.._ﬂ S yedilia) daDleda H2 (Sa
(St Sy = «tri-tert-butylphosphine J «tricyclohexylphosphine <tolylphosphine
Jumndy ¢ ey ammonium gele Ao da 53 il o Laad (R e liSo Je il el
cJlid) Jua e ctetrabutylammonium  bromide o tetrabutylammonium chloride
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alids el dga g (B Aliade Ao (B0 (Sa Jelall 1o beliSy Jelill il
e shy Fd 5 ardliuall udall (il salall ks 8l 138 die Aeadiiua) sacdl
«barium hydroxide ¢sodium hydroxide sac\all 3linde A0 el LAald diay 2aaa
«potassium carbonate «sodium carbonate «cesium fluoride ¢potassium fluoride
s delal) JaiSs (Aliaia Jelis oyl aal .potassium phosphate s cesium carbonate
1 a b Ay pre Ay gile S Ay Jelil) skt 8 je (Says dela YE IO
Sl Sy Leie s osthaadl (A) ester oS o an 3eliS) J sl (Sa ¢Jeliil
«chlorine 3 )3 s—& Lg Cus ctrifluoromethanesulfonate oS e o halide sa ((\) YA)
Il Ja—w e trifluoromethanesulfonate dc seas J iodine 5_ <bromine 3_y
s Ly & s cboronate S e ol boronic acid 1S ye s (V) oSl Sy
JEal i e cboronate de sana 4 boronic acid

5l 5laay cudadl (@5 sl lius Sonogashira Jelis b Jell dag il ahas
el 13a b el dgbie Jap,dll o Ll dals Ahisy Soaae 8 (o9 ¢ JEY)
S e By o eJay  Jelill il B ale padid Ad g yee A8 sk pladil (Say
sulfonate 4= sana ¢ jodine 53 <bromine 53 «chlorine 3,3 J—ay Ly Cua «(\Y)
VA) alkyne S 3 (3o Dl8lSa © () Y (e trifluoromethanesulfonate ic gana (e
ot all A aie A8 e JBal i o cuia (g (1Y) S oall il (<)
«benzene «1,2-dimethoxyethane «1,4-dioxane ¢tetrahydrofuran sacetonitrile ‘aliluA-“
dimethyl s N,N-dimethylformamide «1-methyl-2-pyrrolidone «xylene <toluene
1-methyl-2- ¢<1,4-dioxane «tetrahydrofuran <y —ll K] i Bd et .sulfoxide
EEENG U Jdelall 5 o da ja 650 o &Y .N,N-dimethylformamide s pyrrolidone
Y a0 5 a Aa (e s o iy o) V) Je i JaSi o oSy (il 3 ad
i s b S duaig cJala Sle s B delil 13 el a) duady At o
i e Sary cdela Yo () 3 Jelitl) JaiSy cdlinie Jeld Jag pd cual .argon d
e sp QEN) S Slis 06 of Juais A5 e A e gile s S Ay Jelil) ok
581 il g i g yna palladium Sixe (e (VY) @S all dpdlly (81S0 0 Y vl

dichlorobis (triphenylphosphine) «palladium (II) acetate J—i <3 g y2s palladium Jdixse
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tris (dibenzylidene ji tetrakis (triphenylphosphine) palladium (0) <palladium (II)
J—ady) phosphorus (s P S e 38l) AaDle 4 2 (S -acetone) dipalladium (0)
Ju—w —e ctri-tert-butylphosphine 4l tri-o-tolylphosphine striphenylphosphine
ammonium g—L 58 halide 4dbaal ¢Sy ¢Jelitll 3 3l Jelill il (Jed
j tetra butyl ammonium fluoride <lithium chloride «copper (1) iodide Juzady ¢ g,_r—\.,a )
3o cldll of Bacld aga g B Aliabe Aai (§8a0 (Say Bl Jue e coxide (T) daad
1) aliie sl Jelii b aaains s l@ o Ll als Zdiay Badae e Aeddiusdl
triethylamine cdiethylamine J—is d33c 8 Clpde 3aclall dliaia B e L Jelal
.pyridine ¢ piperidine «N,N-diisopropylethylamine

Ly Gia o(VY) trialkyltin oS e qude G iy O Juady (Stille of 58 Jelis S
S e o halide —e L 8lCa 0 UV g alkyltin e sons J—la
3,3 «bromine 3_3 «chlorine 3 3 J—e; Lg S c((i) \A) trifluoromethanesulfonate
v e sy b (VY) S el &ally ctrifluoromethanesulfonate ic sena o iodine
o dmis . JEal Jas e (1Y) S el dpailly M 3l Slia e g HlSe LY )
lithium chloride s/ 5 copper (I) halide <L 8Sa 0 () +.) (e 4aDla Aa ) a0y
ctoluene J—el&ll 1aa 4 axidiuddl culell Aliade A0 et 5o Jelill e
1-methyl-2-pyrrolidone «N,N-dimethylacetamide «N,N-dimethylformamide ¢xylene
o S PR EES EES I Jelall 3 4 s 4y 55 o &Y .dimethyl sulfoxide
Sis o et on ) Al s s A e 0S5 O daaily o0 V) deli JoSS
palladium  Jie (a5 = palladium aize Juiad; cpalladium Size 52 Juadall syl 5l
tetrakis (triphenyl «dichlorobis (triphenylphosphine) palladium (I)«(I) acetate
Ja—w e «tris (dibenzylideneacetone) dipalladium (0) o phosphine) palladium (0)
tris (dibenzylidene J tetrakis (triphenylphosphine) palladium (0) SH Jaady g e Ja)
(Jald e g B Jelill 10 o) ja) diady L JOad) Jusw (e cacetone) dipalladium (0)
Vb Jelil) JaS) cilimia Jelis Jayd caal argon sl i e b S Juag
b g yra Ay gile s S Ay Jelitll gk A8 je (Sayy cdela YE )

[(1) carbonyl (S o yuias’]

Yo

Yo



YEVA

A

e V=Y 55kl las 250k 30l (£) S e (e (1) carbonyl S je gpast (Sa

Aiaybaanae e A AL salall da VY 5 ghd Cabidd (dald ddiay cJEdl oo
U PR W PRV [ URA S P IR KT 1 < VR R PR o L Al
SIS 0 1) ey (£) im0l el U o L Jelill Gl i jale (it
0 U e e o agms (e (B LIS (£) S all Al (0) S e e
D.D. Davey et al., "J. Med. Chem.", —1ai) (£) S all puilly 320 @ (e ilidlSe
«sodium hydride de3si wall 3o clill & Bdf e i (1991, vol.39, p.2671-2677
«sodium carbonate «potassium carbonate ¢potassium hydroxide ¢sodium hydroxide

a1, .triethylamine s lutidine «pyridine «barium carbonate «cesium carbonate

L ay i o Ll Aald diiay 23ae e g g ALl salall Bk aadtiedd) Cudal

ol AL mie A B e LA Sme Ay 4 A5l saldd) 43k rew s Jelil
N,N-dimethylformamide <dimethyl sulfoxide «tetrahydrofuran ¢acetonitrile

Aa o 0S5 o 2y oS ael gl aladiud ¢Say ¢l jloal .N-methylpyrrolidine s
5 e (358 im0 Jelil JuS o (S (W 5 ad Aa 0 b Jelidl 5 e
e 00 ) el 5 g A e 5loal Aasn 0 of deaiyg cqisllae e
Raygedela YE Y Gadsl.qﬂ\ S (dlimia Jeld bag pd camn  Jlal Jaaw e
b e g5l pdiie A ) (Say Ad g yma Al o ile S Ay Jolil e 48
s ol (a8 ja ile g S Jilad A Jue Gall (8 alall dd g pee Ay
L sk

) =Y 5 ghaal s A0l 30 (VV) S0 (e (1) carbonyl oS e juiasd (Ka
Badaae p& (b A0LY salall Wpka V4 -Y 3 sk aliah (dald ddeay JBa Jas e
3 g yae A&y aladiad Sey  Jeldll 13 8 el dglie Jagpdl of Ll deals by
Ofla e e A8y sk Aladiid Ra (JOall Ja e delall i) 4 el (il
5 iodine 53 cbromine 3 «chlorine 53 J—ay Ly of Cma ¢(VY) S je Jyall
J—e &l vinyl S e Y trifluoromethanesulfonate 4c sease Jis sulfonate dc sans
(1Y) S pall 2 ailly vimyltin o 3o (30 lilSa & YV ge plaiiul Stille of 5
: ki) ozone 32l Jeliy carboxylic acid 3auSl Yk
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S.S. Chandran et al., "Bioorg. Med. Chem. Lett.", 2001, vol.11, p.1493-1496,
3l Jlis olastie carbon monoxide Jay Jelis phasiul Liad (Say o (Jlial s (e
i) s
T.Okano et al., "Bull. Chem. Soc. Jpn.", 1994, vol.67, p.2329-2332,
() Jan e
[(£) <S e spaa)
ALe addl Ay yee clyiiy ade Jpeanl) Koy o Llad il sia (£) <S,all ¢
Ly i eduniall (£) Soal o Jpamndl (e clylad il s o o) 13 0 b
Jeliyy JWlia alcohol oS sl 308k cbromine 33 | chlorine 3_3 «fluorine 53 Jiay
J sl carbonyl oSy e Jsmandl (Say o (0l 3 ple Gadidl Gy yee 32u8
v g e J A0 Jelisy Jilie ester S e
[(0) oS e spand]
Ay Agde Jpeandl (S of Ljlat il sia 55kl o2 i pasiuadll (0) (S5l
i) il b ale et 4 jue

M.Komoto et al., "Agr. Biol. Chem.", 1968, vol.32, p.983-987; or ].M.Kokosa et al.,

"J.Org.Chem.", 1983, vol.48, p.3605-3607,

(I8 Jps e
[(V) &S »0 suan]
[£) dapall]
W 0O
s
R'3 * \—< [V =15 gas]
(GPARY ((‘)Y~)ov1 \
W @) W (@)
R13> * L5_<ov1 [Y=75 sha] RB¥  Ov,
((=)19) o .z) / (V)
WL + —4 v
L5 R13 0V1 [V v ,LA]
(=)9) ((—)Y )
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olel 383l s Vg Ls W R (558 dapall 8
34—uay (V) phosphonate S ja ys—sasil 4y sl Ve oMl Jelidl dasa o
e A8y sy Afde Jgeasdl Sar f LS i 5ie (V) phosphonate S je (b sl
b)) il b el paddl &g jee g odlef YT 3 ghadll (3 VY 5kl
C. Patois et al., "Synth. Commun.", 1991, vol.22, p.2391; or J.A. Jackson et al., "J.
Org. Chem.", 1989, vol.20, p.5556,
(V) phosphonate S o Je Jsanll 55 & V=Y 5 5hall ) (B Jp e
S e e i AL Sa Y Y ((\) Y +) phosphonate S je iy o sllaall
V e 3525 8 e 3 ((f) Y+) phosphonate S yal Asilly ((T) 14) alkyl halide
S e Ry JBaY ((\) Y +) phosphonate S yal duuilly 32l e dlSa V.0 )
ity Gisllaall (V) phosphonate S e e Jseaall 5 ghai (o8 Y=F 3 5had ) . JB
(<) Y+) Lnles Bgr S ye 0o (88 ¥ (Y (e (<) ) 9) phosphonate S
G 13180 1.0 1) m 25m (b oye (i () )9) phosphonate oS sal Al
e dsanll 35k & Y- 55hd of (<) Y9) phosphonate S el duailly 520l
((—=) ') phosphonic acid halide S e <ulify (V) 2 slhall phosphonate S 5

phosphonic acid S e Al ((—2) Y¢) ester S yo e (A Y (Y e
S el dpailly s2cl8 (e (S V.0 (Y Y e a5y (B cude B ((—) V) halide
2 5 Al 3Ll s deadtiuall s2eldl) Calias .((—s) Y4) phosphonic acid halide
« n-butyl Iithium‘sodium hydride 32clalldl .ada A et Aald ddiaytiiae e
sodium bis (trimethyl slithium bis(trimethylsilyl)amide <lithium diisopropylamide
ald dday dana ye sap A0l salall Wik andtiall cudall Calisy silyl) amide
Al e Al Ay 4 Al okl 430 ey Jelil iy cuiddl o Ladla
N,N-dimethyl «tetrahydrofuran «diethyl ether <toluene <hexane cud—oll Al__ads
O—=S5 o Juady ol e i e g hexamethylphosphoric triamide «formamide
e (S Cin G Jelil JaS o oSar (A 51 oa0 Aa o o Jelill 5l s Aa o
Jelis Ja g pd ad Ay gie® v ) B heVA= e 058 o diaig csllae e (55
3y il S iy Jelil gk s chln Y6 ) b Jelill () clinis
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U te il o ale e By iy gl s (5 i A1) (g B e
S e ol 5L Jswamnll o Say . ki /5 (sl () jm il g S (el
Ol b ale el A8y jee A Rz iy < slaall (V) phosphonate

—S 3 ¢((<) 1) phosphonate S c((\) V4) alkyl halide S s ()
O—atee S e ‘((i) Y +) phosphonate < » ¢((—=) ) 4) phosphonic acid halide
Ltad Gl gl 5 sladll s3a (8 (pesdiiuall ((—) Y+) ester S0 (<) ¥r) Al
Al b ale et A5 jee Ay pedle Jpanll (K
[()+) S ye aans]

Aiay Y 5o dadll B (1) Sas (1) S50 e (V1) S0 saiaad (S
o Ll ald diay sa0ma e by Aild salall ks €Y 6 ghadll calids uals
Gl g ale (aidl A g e ik oladind oSy el 1 6 Gl Aglia Loyl
Ju—w o ¢Journal of the American Chemistry, 1961, vol.83, p.173: yhail) Jelill
(3) S0 e B YV o (Y 5 (1) Sl e b iy of ¢ty L (Ja)
e (1) Sl Al 5328 D R Y+ ) n 2525 (8 () el Al
A et Auald dhuay Baaae e Ay Al salall ks sac ) abias L JBd) Jyw

1,8-diazabicyclo[5,4,0]-7-undecene J—tie dygnc 3 clda clilldl iaia

.sodium carbonate 5 potassium carbonate J—3a (¢ ol8 Hla C}J ¢ tdiisopropylamine g
coddl of Ldls dals diiay daae ye a5 A0l Balell s addiiaall cdell Caliay
) ol Aiaie AR Cpacat JAume Ay 4 B0l Salad) AAL rawy s Jelidl) LaiY
«N,N-dimethylformamide «tetrahydrofuran «diethyl ether <toluene <hexane
B )y Ay S0 o Ay Leld e Jabide Cule g hexamethylphosphoric  triamide
e (55 e (S8 an s Jelil oS5 o oSa S 51 ad da o a Jeliil
Al mbe Jelin hagph i3 Ay gie ) oo () R VAS Gn 0sSE o) deadyg ccsllae
Ay ila g S Ay Jeliil) 5k Al e (Sagy el YE U ) 8 Jelil) JaiS)
Ay e Gl B oalll A pme Ay Cslhe e (5 a0 e AN ) (S LA 2a

ook S5 gadis il e gy S il

[(4) S 3 yasax]
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Ay adde Jpanll S o Lokt il sie 5 5haall s3a (8 aaddudl (3) S ¢
Ol (8 ale el ddg pee
[(VY) &S e span]

dgiy Adle Jgeanl) (Say o Llad il gie 5 shall s3a (8 padtiuad) (V1) Sl ¢
Ol G ale padll i pra
[() ¥) amine < 3o yaiaa]

padil Ay yee Ay 4dde Jguanll (Say o Lolad 8 e (V V) amine S se
4500 32l (VY) nitro oS pe (g0 S pall st (Say (Aliabe 5 gem il (A el
salall Lila 1Y 3slaall b JaY) Jelin by chuald dieay 1-Y 3 5hal Gk

OSay cdelal a8 el dglie bog il of Wil duals Ghiay daae e sa 5 A0l
1 ) Jelall call 8 jale (ad il 484 ye A4 Hha oladnd
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.14, Yuki
Kagobutsu No Gosei To Hannou (Synthesis and Reaction of Organic Compounds)
[1I1}, edited by The Chemical Society of Japan, Maruzen Co., Ltd., February 1978,
p.1333-1341,
o OB Slia dasiul s oia JI 3Rl Ak o delil oS of duay (U8 Jus e
b s i OBV i sk o ) dniy . Ja) g e 3B plasialy J5i8) 4k
Oiall Al _aie Al Cani g s kit Vo0 Y gole Jana e (pagon e
Raney nickel ¢a pu— platinum «platinum oxide «platinum J—eléill 138 3 sxduual)
a5 Al solall ke sl Jelal) 8 aadtid) cuddl Calisy L palladium-carbon
A A 5L salad) A0 ey Jelil BaY Cuddl o Ladla 3ald ddeay daae
«diethyl ether «ethanol «methanol «udall A1 _ade i hd (pammia®) A_ima Ay
ddDa 4 o (Say .ethyl acetate 9 chloroform «methylene chloride <tetrahydrofuran
) 5L Jclill il hydrochloric acid s acetic acid (e dacaes 33l aalz)
(Jiall Jaw e etin ol iron «zine Jexind of Juady 3l dedddiadd JpaY) Ad k
) acetic acid <hydrochloric acid pladt b A asa Ja g el Canl (g jan O Jacaiy

sy sl Jelad b axdiaa cudall o .JB Jssu e cammonium chloride
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Yy
oy s el Bl ol of il s diiay 23ae e sa Al salall il
ethanol «methanol ud—all A1 _iaie A0 Cpeca® Aimae da s 4 2500 saldll Al
JeS o oSay A 5 all Aa 0 8 Jelid 50 Aa s 5% of AN . 2-propanol
5o A 0w 055 o Quaiyg custhe gt (550 piie (e G s Jelil
el w YE Y 8 Jelal i) cdliate Jeli agpd cnd Ay a) o0 ) 43
ot sl e A D) (S A5 me Al e gile g S Ay Joliil) gkl Al e (S
s 5 sl s ile s S Jalat AEs Jie (A 8 alall dd g e Ay sllas
58l gie 2500 30LeS (V0) S o (o Juimdall (1Y) amine oS o jrass Laad (S
B ol i ol b ale (aidl &y e Aty Lesle Jpumal) (S f Ll
A 5oLl salall ke A=Y 35ka 3 o V) Jelid (il dials dday A-Y S5ka 8
sl Say . delil aa b ol Aglie Jagydll of Ldla duals ddeay Sane 32 544
Sl e eIl Jinar e Qi ol ) h ale k) By pee Ayl
Ol—ia alaanuly benzophenone imine ) 8 Jeld ol jaY (fils jo (g0 A8 Hha aladnul
ki) <9 e benzophenone imine 4 3 Jeldiy Axllae ¢l ja) Maie 5 Jlas) 38
S.L. Buchwald et al., "Tetrahedron Lett.", 1997, vol.38, p.6367-6370; or J.F.
Hartwig et al., "J. Am. Chem. Soc.", 1998, vol.120, p.827-828,
(Y0) «—S 1 cwda & iy cbenzophenone imine () j# Jelds 8 (B o e
vor) e dgag (B (V0) S yall Anailly benzophenone imine ClElSe Ve Y
b A 235 Say o Slaall A e (1 0) oS jallAplly Slaadl e £ 8Sa 1LY LY
dichlorobis (triphenylphosphine) ¢palladium (II) acetate (Jis 44 3 y=« palladium <2dzs
tris(dibenzylidene 5 tetrakis (triphenylphosphine) palladium (0) ¢palladium (II)
.(1,5-cyclooctadiene) nickel (0) e 4d 5 2 nickel <l 3léa § tacetone) dipalladium (0)
«triphenylphosphine J— phosphorus _—Jad 5 S je 4o Ay Ciliay o e iy
«2-(di-tert-butylphosphino)biphenyl «tri-tert-butylphosphine «tri-o-tolylphosphine
Ji 1,2-bis(diphenylphosphino)ethane ¢2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
O—Sa  JAd o e e Jelidl i 1,1'-bis(diphenylphosphino)ferrocene
Lllls dials ddiay Boaae e Aeddiuall 32e ) ) Bacld 35ay (A Aliabe Ao (GadaS

Yo

Yo



YEYA

VY
5o clll Al aie 4B pen L Jeliil 13gd 4l o8 Jelin 8 padnus sac @)
«cesium fluoride «potassium fluoride ¢barium hydroxide ¢<sodium hydroxide
potassium phosphate «cesium carbonate ¢potassium carbonate ¢sodium carbonate
AN S Sla 5 43l salall liada andtiiuall Cwdall alidy .sodium tert-butoxide
M ey Jelal) i cuddl of Ll Aals diiay daae g6 gy ¢opeddiinal
cacetonitrile «ul ol Al _iade i b Ca—al A are A s 48 Aol sal )
«xylene «toluene <benzene «1,2-dimethoxyethane ¢1,4-dioxane stetrahydrofuran
Jeldill 3 ) ja da o 6 J &Y .N,N-dimethylformamide 5 1-methyl-2-pyrrolidone
51n Aad e 05S5 of Jeadig ool Y1 Jelis JaSa of oSy Al B adl da o
Jt s b Alate dayn delal) 1 5 a  JBal daw o Ay e ) Al )
et il A5 e Ay yh Hadtid oKy cargon o G s sx (B AT demby cJals
pobi) Al Als jall dey Aalleall cdl 3 el
T.W. Green, "Protective Groups in Organic Synthesis", John Wiley & Sons, Inc.,
1981).
st Al Je (il 8 alall B pme iy e e 5588 e U (S
s )5 gl A e gl S
3 ala pad il Ad g yaa A5 Hlay Ly Jpaad Sy cJuaid) (YY) amine oS e b
: ki) halogen Jpa () Lo (& st 8,0 dagad Juadyg ¢l
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.14, Yuki
Kagobutsu No Gosei To Hannou (Synthesis and Reaction of Organic Compounds)
[1], edited by The Chemical Society of Japan, Maruzen Co., Ltd., November 1977,
p-354-360,
(Dl Jas e
[(1 Y) nitro oS ye jpan]
Uad Bl A5 jee AaEy 4de Jpeanll (Sa o Ljlad il 5ie (1Y) nitro oS 5e
ey Ly 48 (o3 edmial (1Y) S5l o el s |8 i 0 Al 19 ol 6 aa
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WYY
e 3y adde Jseandl (S jodine 33 o) bromine 3_3 «fluorine 3 ;3 «chlorine 3_3
) il B ale yaddl i jra nitration Jeliy i Jof srae
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.14, Yuki
Kagobutsu No Gosei To Hannou (Synthesis and Reaction of Organic Compounds)
[111], edited by The Chemical Society of Japan, Maruzen Co., Ltd., February 1978,
p.1261-1300,
() e e
[(VY) S pall uaat]
o iy il i ale (ad) 3y e Ay (VV) Soal o Jgand (S
A=Y 5 shal Wb 250L 5l (10) S e e (V) AiSan 5 g (V) Sl uany
B Jas e Y=Y 5 ghaal B 450 33l (VF) amine S o (0 (Y)
et sanaall V=Y 5 shall L Lalie Ayl iy A=Y 5shad (5 a5 (V) Al
3t A (V) <Suddl D (YY) amine Sy Jy5a3 eliSy (Say Y) Al B
formic acid s acetic anhydride (—e Jalida Cude ae (1Y) amine S dallaa VY
Gl Al e b Aaeld g ph e (VE) S e ga S el RSS (I Ala s

Juw o A0 s je S acetic acid s ammonium acetate g A@Saall salall pan
e ClESe Vo I Y e Dbk cuda (B (VT) S e il ¢ A 5W) Ala ) 3L Jld
3l formic acid (e 188a Yo (Ve e (1Y) S ell Ay acetic anhydride
Oy A glill Al (820 () il a8 550 0n Aa s sie (V1) Sl
saclilli B e (V1) S el il 3ae 8 (e cliilSe 0 ()Y e pladid
dlithium hydroxide «potassium hydroxide ¢sodium hydroxide ¢sodium hydride
lithium bis (trimethylsilyl) amide clithium diisopropylamide ¢n-butyl lithium
salall tiss s Jela) 4 paduaall Cyal abhidy .sodium bis(trimethylsilyl)amide s
salal) 430 ramy s Jelil b cudal o Lol duals dhiay 2aae e s AN
itetrahydrofuran «diethyl ether cud oIl Al iaie Ahd et A day 4 A0
potassium iodide «sl—ay L'j ¢ Juady .N,N-dimethylformamide s dimethyl sulfoxide
5 s da 0585 of A el el il (il Jys e csodium  iodide 5
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1Y ¢
i 55 e s i (s Jelil G of oS A B a a0 o Jelidl
o -Jhal Jae e gt o ) A 5 Aasd (e 0SS O ey sl
G Ve Y 0 paday ta 8 A @K alal) mlilad of Jaiy AAED As al
du il acetic acid (A48e Yo (Ve ey (VYY) oS all dnuilly ammonium  acetate
Jelll JoS caliata Jeli Jagyd caad i) v (J o0 et e (V) Sl
O—Say A8 g e A il g S Ay Jelill skt A8 je (Sary Aebu YE Y (4
Jlas A @ Jfe o) 8 Al el A8y pre 4y slhe e (5 5 e A 3
k5 s el a siles S
Sar o Llad i sia s shal o3 e Al s sl b pasiasdll (1£) S a )
S Ll |yt 0 W 1Y il 3 ale i B g yme Ay 4ide J gucn)
Uaddl Cigme dala Jelity Jlia carbonyl oS je (o Jumball (V) S jall juians
ki) il 8 el
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.19, Yuki
Gosei (Organic Synthesis) [1], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., June 1992, p.363-482,
(JEa Jasn e
adysat Juaiyg ool (B jale (el A5 pra A (VY) S el (4 Ly Jiad (K
: sh) iodine de gana e ¢ )
S.L. Buchwald et al., "J. Am. Chem. Soc.", 2002, vol.124, p.14844-14845,
ki) A alkyltin de sese o JBall Jaane e
J. Marti et al., "Synth. Commun.", 2000, vol.30, p.3023-3030,
: skail) boron de sena s (JEal Jys e
N. Miyaura et al., "J. Org. Chem.", 1995, vol.60, p.7508-7510,
Uyl oSy Ltas 55t () VA)s (1) ) S o (Bl e o
ol 3 ale adl A8 jue By Legle
(1-4) Al Aapall §f (1-2) Lelad) Aasiall ((-1) Aalal) daniall € jo jriant Kay
S5 G AL 30l ((1) Y) Soadl e dils RZ SR R e ol (S8 Cum
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VYo

oSel Labie 35kl ol ,—a) vie odef a3me g LS Ayl udiy 3dls RY 5 R
p—e Wainse alkyl de sane R' RO ooy . cialy 3L (1) Y) el plasindy
S jo _paiaal (S ciodine 33 J bromine 3_3 «chlorine 3 3 Jis halogen 33
S U a4 Aalall Zapall §f (1-2) Aeladl Apall S e (1) Aelad) Aapal
V=Y 3gha o 1) gk 0—) sk Y=Y sshi b Ada RZHRY R s
[¥ daladl juassll 4 L]

A al e S el Lindget Aadifiuall ¥ dalall juiasill 43 5k o i g o gun
Ll gAY e (1) Aalad
[£Y Zxpall]




AR

(3%
©
Nt

-

5 e 3-v]

%

(&) . .
<l \e e 3-3] 1y Aoyv T e_udﬂ.mo 5-v] V)iCie =¥ ALK}VV

2y

i (aa(c)) “hy
Hx\ Ay C ZUHZHN + o;Ova Sm-o;\OI - - :m/:> o
N o o ) . o
At ot Al o N NH m\To
[T e3-4] e = YIRS "

3 C g C:m/:\r.ZNI f yAqvv

g

BN 2%
o™ ovy A rev e
(4 VA ) mflﬁx\.\

31— ; ke :»\ZNI

s e ﬂmo\f o [+ 23]
(A
1L Z
d A _N°H
(-1 e (o)) (-1 (1-1) " 8_,
-t yu Nx o~ 9 oo
. . Y wr_&H 9 : /:> -
Or-¥x _fL £ Oz Ole
u Oﬂm % OMW_
Sw_

nf «nh b «na R'? R R Yy Yo Xs X3 Xy X ¢Ar ¢Ar

\o

Las

-

-

4y

thioester

LS a8 ne s

£

£

d_:'mg Yi3 ool el daas
4AC gaaa ¢

-

dithioester

-

50 «oxygen 53 Jias Y4 ¢iminoether

AC goda ¢

-

SAD
J5e amino

itrile

4_c gana
4 gaaa (NI

-
K

boxyl
5 )

5
LQ)A'AA

-

ter A< yanw ¢car

thyl carbamate

J—as Py s ¢sulfur

| thioimino ether

4A_C godx (€S
A saxa 5
4A_C gada
4_C gana ¢ME

-
-
-

YEYA



YEVA

VY

 acetyl Ac gana callyl 4= gaza ctert-butyl carbamate ic sane <benzyl carbamate
Jformyl 4c sana

amine g_sf@(h)_,,sfd;masgﬁnm Y odaladl jacasnll Ad ke (el
(Y£) S I (1) Sl Jgasd 0= 35ha o V=8 3 shail ks (YY) 4 (vy)
5 5 slal i (Y1) S0 f (YE) Sn Y (1Y) S0 dsn (Y1) S
bl Jeling dhleall &) et Jal je BB (e Jelis (a (A V8 3oha o 4
s* formamide ) ammonium salt cammonia ge (Y1) Sl o (Y¢) ol oS all
((1-2) Ameladl Ba il ((1-1) Aalel) Lapall (S pa jpuandl V=€ 5 gkl o Y—¢ 5 gha
€ yal Jysal ALyl ¢(1-6) dalall dapall § (1-5) Al Aapall (1-4) Aalall Aapal
A3 Jelis adad s (YY) Se 5 (Y0) oxazole S e I (Y1) Sl 4(Y¢)
Sl o (Y0) oxazole oS yall Jelis Yidayy V=1 b 5had § ¥t 55k bl
—t 5 ki 3 (YY) amine S ¢ formamide «ammonium salt <ammonia a= (YY)
Aol Bl (1) Aelal) Gigeall € jo uiaatil VY= Sghd J A—€ 5shad of
Jc il 48y yla g ¢(1-6) Aalall dapall o (I-5) Aaladl dapeall ((1-4) Aalall Aapaal) (1-2)
aadl Riscall S e pmadl 11— ¢ 5 ghaal s (YY) amine S e pe (1Y) Sl
(1-6) Al Gl (I-5) dalal) Zipall (1-4) dapall «(1-1)
[(1-2) dclall Gapall O po juian]

dpas A (V1) S delis (V A g (1-2) Aeladl Al S e jpiand (S
«formamide <ammonium salt <ammonia s & LLoal s base 3cld o acid e

Jelis (¥ ddand g (1-2) Aalall Arpall (S ja saant Liaf (e 18 5 5haid liha &)

cammonium salt cammonia «(YY) amine <+S s a—s (YY) «Sue 4 (Yo) S
A=t 3gha f £—£ 5 shal ik &) formamide
Balae ye a9 A0 salall ada V-8 5 shad 4883 6 geay o35 () Akl
gyl aladt il jeag  Jelill s oy ph pa Alilaia Ja g pill CilS Lallls 33803 ) pucny
ok o JEA Ju e ¢ Jelil Jal a5 3K Giliy A A gea e b5 jaa
Heterocyclic Compounds, Vol.5, Wiley, New York, N.Y. 1957, p.503; and Journal

of Heterocyclic Chemistry, 1982, vol.19, p.193.
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Cuda B esulfur 3 S oxygen 5,3 Jia Yig Cun (Y1) S e liy (Aliabe 3 ) gusay
ammonium acetate J— cammonium salt cammonia {&lSe ) « ¢ )Y e s S
) ) D (Y1) S ally (@l Le (A formamide ' ammonium carbonate P
3ol A3k pra—wu g Jelil) caddl Ly Y s 483 da g o daase e padal)
J e ether bt et all Al uimiall A Bl el L opme o (S 48 50
% halogenated 4—algs Clud—« tdiethyl ether s 1,4-dioxane «tetrahydrofuran
J— %4 alcohol <alud & ¢chloroform s 1,2-dichloroethane «methylene chloride
N,N-dimethylformamide J—2e d_hd Ly« tisopropyl alcohol s amyl alcohol
¢dichlorobenzene s benzene ctoluene (e dnhd & lude (N-methylpyrrolidone s
Formamide alasi ) §s—a L e s g e la tacetic acid Jw organic acids
JaSt o LgiSay (b 50 ad Aa 0 (oo Jeliill 3 5a da 0 055 O i S
G Ajad 5 ga Aa ) (e duay cist e ot sl e JSE 515a8 Ok Jelal
Ve Vs alydcle b Jelidl JaS; dliada Jeld Jog st e Ay gi®Y e e
o S iy me iy sile s S lat A Alad 53 Je i) g 8y o OSas Al
5 Jie ol b el (sl 3 e e Al st 338 sl e 55000 g Oy

sl s/ padanadl (el e giles S JilaS
S asns b e b oo s 80 ey Yi Cum (Y1) S0 Gy Al A8y yhay
organic salt (§ s—-ac rle o base sacld cacid Laen (3 A& Ve (A Y (e he
5 5—andl el 330l (ymeall Anidl AR et (Y1) S el Bl Lo A
¢sulfuric acid s hydrochloric acid s inorganic acids 43sac & Laleal PREGNON!
¢methanesulfonic acid s p-toluenesulfonic acid J—s corganic acids 4 guac u}abui
4y gaac Cﬁuj 5 tdimethylamino pyridine 5 pyridine Jus organic bases i guac e 58
.tetrabutylammonium hydroxide 5 pyridinium p-toluenesulfonate J—w organic salts
A3 pany g Jelill cudal Ly Y Wl dda day o e pé axdiiall cudall o)
2331wy (o S (53 el Aliaidl abdy uw O a4 AL saldl
Jtie dagde <ilula ¢diethyl ether g 1,4-dioxane stetrahydrofuran Jie ether Ciluda

J— % alcohol <uluwd—« ¢chloroform s ¢1,2-dichloroethane «methylene chloride
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Y4
NN- (e dylad <l tisopropyl alcohol s amyl alcohol ¢ethanol ¢<methanol
benzene stoluene Jie dpkd ye <lule ¢N-methylpyrrolidone s dimethylformamide
J base saclall o acid paeal) adial s LAY e cldals g ¢l ¢dichlorobenzene
Aa oo Jelil 5 s 4 T USRI el organic  salt (5 sandl gl
Qi csiga o (5510 e S D 3e8 o Jelil) Jai o ey A 55
Jelill (S Alinbe Jel dagyd cand e chysieY v e G Aa0 8 0n A2 s
Jdat A Al el e oy of (S el Y6 (Y saaly Al 0o
B g e Ay Aand g3 58 el e g el o S Ay yme (G aslag S
)5 OO el s, s A Jua 0l 3 ol et
5yl
250l salall lids A—¢ 3sha o £—¢ sk (AaB) 3y gy L oY AShal
sy Jelad 1 .LJ)&@I«.EL&ALJ)&S\ il Lallls 4883 3y gamy B2 & (A9
cJtial O e cJelil Jal (a3 58 Gl g (B A san e A0 5 e a8yl pladind
: kil
Heterocyclic Compounds, vol.5, Wiley, New York, N.Y. 1950, p.214; and The
Journal of Organic Chemistry, 1962, vol.27, p.3240.
amine S e (e 1oilSa Vo r Y e (YY) oS00 o (Y0) oxazole S e e
ammonium carbonate j ammonium acetate J— ammonium salt <ammonia c(Y \’)
ol o ouie (bl (YY) Sl S (Y0) e ally Blaty L (G formamide S
ol all A3k ey g Jelidl el iy Y Lalls A0l 4ay o e 8 il
J_%e ether cilud o qud ol AL wadell & B} (el pre 2a Y 4 Al
i halogenated A—3alge <lud« tdiethyl ether y 1,4-dioxane stetrahydrofuran
J—— e alcohol <lwd—« ¢chloroform y 1,2-dichloroethane ¢methylene chloride
N,N-dimethylformamide J— 4__uhi )« ¢isopropyl alcohol s amyl alcohol
¢dichlorobenzene s benzene stoluene Jie dpkd n <lule ¢N-methylpyrrolidone
S of cany el e clala g 45 La tacetic acid Ji organic acids i e yaleal
QL 500 sy Jelil 3 of LS (551 padl An 3 (b Jelial 3 5a 3503
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VY.

Coan e g it e ) AR B s A (e iy cmise e e 550 e
e il of Sy el YE ) saal s dela (e Jelil) JaiS; dAliade Jeld byl
e s ) I of (Sa A gme (G ey S s A Adaud 5 Jeli
A m e il Al Jie Gl b oaldl paditll A s jae 2 Aad g0 o8 el
s 5shall ol g aaiiud) (YY) amine oS 5 o 2554 S5 oaDana) (gl
Al b alal) asill A re A Aol g e Jpand) (S S Lok
diall g (I-5) deladl Ll (1-4) dalad) drpall ((I-1) Aalall dipall oS yo suiant]
[(1-6) dalall

§ (1-5) Aalad) Airall (1-4) dalal) dipall ((I-1) Aalall Arpall S o sanans (Kay
cammonia 3535 3 (Y0) S0 o (Y€) CSoa Jelis (V Aaud 53 (1-6) Aalad) dipual
Jaall Syl juian Liad (Say VY- 55ha o &l «formamide «ammonium salt
a5 (1-6) dalal dapall f (I-5) Aaledl Apall ((1-4) Adlad) Arpall ¢(I-1) Anled
A=t 5 ghall h (IYY) amine oS 0 g (V) S50 Jelis

b LS Ayl ud Lan VY= 55k Y=t 5t (A88 5 gy o) 4Gkl
A€ B ghad

321 e 3 A A% salell Byka V1€ 5 slad 43835 ) gumy A (Y ATk (8
Ak lasn ul Heay . deldl 1 by ae Ablata Jag ) cuils Lalls 4883 3 ) guca
bl (JBal Qe e (Jelil) Jal (e 528 Bilis (b 4 g ge Ay paa

Journal of the Chemical Society, 1962, p.5149; and Journal of Medicinal Chemistry,

1983, vol.26, p.1187.

dc sans s thioimino ether dc sans cnitrile de gane Sy YR s ‘(i\) S e Sl
(1Y) Sl 3l Le b (1Y¥) amine S 5e (30 818a © MV (say cimino ether
el b Y Lalls d8a) an g o daaa pé padiad) cudall ) NURTCPRP U -1
ol all Al bl A B el e aa ) 4 50k ol 3L ey g Jelil)
Jie & ialee <lude ¢diethyl ether s 1,4-dioxane «tetrahydrofuran Jie ether Clule
J—ia alcohol Js—=S lude tchloroform  ¢1,2-dichloroethane ¢methylene chloride

Jte ki <lus ¢isopropyl alcohol s amyl alcohol <butanol <ethanol ¢methanol
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ctoluene J—e ki e Glule ¢N-methylpyrrolidone 5 N,N-dimethylformamide
¢el_« tacetic acid J—2 organic acids 43 guac u'abui ¢dichlorobenzene s benzene
LIS Y+ Y Ge asms b ol (s Letie g s o om0 Bl
—L 4 pyridine  diisopropylamine «triethylamine Jis organic (5 s~ac amine (e
(\\) S yally (3la3y W 8 sodium carbonate o potassium carbonate i alkali i
s Jelil e of Leiay 3l 5 el An s b Jelidl) 3 m 420 058 J o
oY oo ) Al 5 e Aa 0 e Dkl et je g (530 ite JSAD i 5e0
o cSars delu VY saals delu (e Jelinl) JaiSy dliaie Jolil b pd Gt e
aiiall U3y o oSa Ay pme G pa siles S alad A Aaud o JoliB) e By
Ot A o Al 3 L) el By pna i Al 5 st sl it (550
Bkl ol s padanal) (el A sl S
[(Y1) S a5 (Y£) SSpa ypunay

amine S aa (1Y) S50 Jelity (Y1) GSoal S (YE) Sl jacans (e
i (AEBY B gaay O ¢ B gld & V=8 55kall Wk (LYY) amine oS o (TYY)
Gl Lalls 4880 5 ) gucay 3220 & ‘;%ja-‘\.l\._l“ solall Ga g 0—¢ 3 glas PREIRTI*N

ol 8 48 pum go Ay Ak padiul sy Jelidl 13a oyl g Al Lo g il
bl JBal Jas e (el Jal (e 508
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.22, Yuki
Gosei (Organic Synthesis) [IV], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., November 1992, p.137-163; and Organic Synthesis, 1941, I, p-S.
S e 0 188 Vo (Y ey ccarboxyl Ae sane Jia Yz Sy (1Y) S e S
G ) e s e b il (1Y) Sl Bl Le B (YY) S (YY)
Gy pratial) Caf€E Jele ity (1Y) SOl Blaly Lo (b B ale (e (1S Y
salaal o B Jale (yo Aluatall ABY) (panal L3880 5 gy 230 5 Al salall
4 giial aleal ssulfuric acid 5 hydrochloric acid Jis inorganic acids 4y sac
«methanesulfonic  acid s p-toluenesulfonic ~ acid J——— s organic  acids

«1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide ¢1,3-dicyclohexylcarbodiimide
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«benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate
5y g—saad .bis(2-0x0-3-oxazolidinyl)phosphonic chloride s diethyl cyanophosphonate
(N-hydroxysuccinimide — (&lSa 0 VY e Gl N 3s—an Al iada
Jaal (T\) S yally 3l L & dimethylaminopyridine o N-hydroxybenzotriazole
o<l Jale ¢ Aol salall Ly padiiuall cudall ity Dle Adlady (g o Jelall
Jelal cud ol iy Y Lls 280 4s s o dana e addiad) caiall PRELNIN
Gl il all Aladdl) AR Cpansl e 2 ) ad A0 ol A3k eans
J e dpudad ¢ilude ¢1,2-dichloroethane s methylene chloride «chloroform Jie dialea
— Jdelall 35 a Ay 5 J >y .N,N-dimethylformamide 5 tetrahydrofuran
sl o sl e S 3335 ¢ el LS5 LSy 05l A2
Al imie Jelii Jag y b it e it 00 Y wBI 50 b3l s A0 duadys
48 Aand g Jelil) w8y o Sy Aela YE () saal s Aol e Jelidl JS
A Aand 9 st el e o el )5 o S Ay e il gl s S il

Bl /s el 8 sile s S Jalad A Jie ) B alell el il A3 5ee
J imino ether 4c sans «Cyano Ac geas Jiay Yi3 Caa s(i\) S e ¢dbay 43y Hhay
S s (i\‘ ¥) amine S 0 (e (BlSa Ve )V (e cthioimino  ether dc ganae
3aa g eadduall Gudd) o coule B lly (1Y) el Glais Lo (8 (YY) amine
ome ) ags L salall AL ey s Jelil caudal iy ¥ Ldls 480l an g e
1,4-dioxane ctetrahydrofuran J—ie ether <t o ) all Al _addl BN el
«methylene chloride J— s halogenated 4—ialgs Cilyd —— tdiethyl ether
isopropyl s ethanol «methanol J alcohol <lya ¢chloroform 1,2-dichloroethane
<iluy s ¢N-methylpyrrolidone 5 N,N-dimethylformamide Jie d3ka8 <luia talcohol
organic acids 43 s—ac Ualeal ¢dichlorobenzene 5 benzene «toluene Jio dphd e
Aasiul sag @y e dadld 5 ¢e Lo ¢pyridine Jie & gume 2} §8 facetic acid S
lae il il (pmny O s - cweS (<Y £) amine S o (iﬁ‘) amine S e
hydrochloric J inorganic acid (s gae y paes (e 8Sa ) () +) e padin

J— organic acid (5 s—ae pa—e  trifluoroborate J— Lewis (a—aa <acid
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J— organic bases 43 pme 2l B e (A8 Y (I Y (e j «p-toluenesulfonic acid
O Gan .(i\) S b 3l L (& «diisopropylethylamine 5 pyridine ¢triethylamine
S0 s Jelid Qe of LS AN 31 aY Aa s oo el 5l ds 0 0580
dagpd aad e g Y e 0 (e e dialyy case pall 58 (g 0l el JS5
Jeled yauw ol gy of oSy delu YE ) saal g delu o Jelill (S cAliaie Jelss
st oyl e o padl s o oSar A sme e silag S Jilad A Adad 5
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J—is organic metals 4 s—ac < 31 ¢diazabicyclononene s pyridine «triethylamine
¢sodium hydride J—« alkali hydrides 4 4 ¢lithium diisobutylamide s butyl lithium
Aall) Bolell G 5 andiall Cuddl iy .sodium amide e alkal ammonia 1 CJ.J
ool LAY Ll 480 4ay e saae e paauall Cudall o) cdaadnia) sacldl
Codall Al il B et L e aa ) 4 FSald) 30l L eany s Je il
dimethyl 3 N,N-dimethylformamide «1-methyl-2-pyrrolidone 4 whd <y 4
¢1,2-dimethoxyethane 5 1,4-dioxane stetrahydrofuran J—%s ether <luie ¢sulfoxide
ethanol J—%s alcohol <Lyl « ¢xylene s toluene «benzene J—ie Anhi e Glude
A o Jelial 5 ) ja da 0 &5 o caay ey (e Jalide cnda g t2la ¢methanol 4
oot sl st A il US55 05 Jelil) Jus o i€y a0 54 ja)
e de i S, ciline Jolis g5 cind e e 00 L) VA= (o
dbai A @ dla gy Jelill w8y of Koy dela Y & saal g dela
A8 5 pme A Adaud 51 g2 el e (55 il J o oSy Ay yaa A gilay S
skl /5 DAl (gl o siles S Qe 48 Jia o) 5 el addll
(7)€l (1Y) Sl ]
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A s ome Ay Lab s (S ol Ljlad o s () 5 (I71) oSl o
Ao A gy 0S5l et (S el lad i Y Leie ol 6 aldl il
B (Jlal Jaw e ¢(¥Y) S e acylation
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.21, Yuki
Gosei (Organic Synthesis) [II1], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., February 1991, p.184-194.
[(Y0) o= sall jumad]
Ay shay 5 53LS (V) S5 (1) Sl (e (1) S al it
() Soall ppmnt (K (V Dl (Alimia 5 oy 5,38 il (s 4 50 Ad g yaa
halogenating 4_iala 4laul 55 <phosphonium  salt Jiey Lg Sua (Wittig 2l (el
okl (Jaa Jaw Je odl & bl (ad &l 48 e 45y ylay Sl alcohol S e

Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.19, Yuki

Gosei (Organic Synthesis) [1], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., June 1992, p.430-438.
—) triphenylphosphine J—%« phosphorus $3ae S je ae Sl Jelis Yy,
S pall pmas Sy (Y .(Organic Reaction, 1965, vol.14, p-270 : kil ¢ Jlal Jaa
Aals Ak Ul & «phosphite J—fiay Lg <1 in cHorner-Emmons Cadls JalaS (Y0)
o o ol & 2l adill 48y jeq 43y yhay Hhilic alcohol S _» halogenating
ok (JUdl
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.19, Yuki
Gosei (Organic Synthesis) [I], edited by The Chemical Society of Japan, Maruzen

Co., Ltd., June 1992, p.430-438.
¢Jball dass o) Arbuzov Jelis dda 5 alkyl phosphinite as S jall Jelés Many

Akl 51 phosphonite 1 ddaul 51 §f (Chemical Review, 1981, vol.81, p.415 : kil
Journal of the American Chemical Society, : y—Lail « Jidll Ji Je) Becker Jelss
C—= Horner-Emmons «alilS Jale juaat (o (Al 44y 4k, -(1945, vol.67, p.1180
Jlid Ja —c) base sacld 34a «* chlorophosphate 5 ykilis carbonyl S e
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sl (-Sa (Y .(The Journal of Organic Chemistry, 1989, vol.54, p.4750 : ki
halogen ¢Sy (e esilyl de sana Jiay Ly Cus Peterson cadlS JulaS (Yo) St e
Po—bl (Jlaal dw ) base sacling o (% trialkylsilyl chloride 5 _klic
.(Journal of Organometallic Chemistry, 1983, vol.248, p.51
S el e (1-6) Aalall drgall S 50 (15) Aeball Argall S e yumat Sy
oaii & 500 3aleS ddla RZ 5 R RY (e ol U5 Cua (SF) SSoa o (I¥)
e 4 k)
[V Al joaadl 45, ,0] 0
gl 22U () Alall day all O jal Lndgai 1 ddle jriaad 36k ol Cia g

N
[£V Zapall]
10
i R N~ /R
@ l_{" N
@ (m\) R RO
Q) [Y-9 5 5h3] R o /

N~y
Rlo J 10
! XI\O/\Y
; \b‘ e @ ' n\a"

Ru
(uTA) 10 [T'-o EJL'A] @
R -
Pr, / (1-2

Ny
o "
N
X

2 Y
N\ i O v
@ e ’ _< y" ‘ ’Yn()na
@ ({I-3) x4
(I-5) {1-6)

R R" R RY (R® (Lg <Ly ¢Yy; «Yig Xg Xz <X; (ADy Ar Apall
todef sane o LS ne g nf «nb ¢na «Pr
S0 (1) S e RiSH A5 ) Jle 4 dlef T Al a4y a8 5l
Aalall dapall ¢(1-2) aladl Bpall (€ 5o juzmail V-9 5 ks & (W/\) heterocyclic
heterocyclic S jo a—s (1) S yo CaiSHl 43,k S ¢(I- -6) dalall dapall f (1-5)
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Adall Aipall S0 (V) el dpsatl Y9 5 ghi 5 diles e gana 41 (WFA)
s (I-3) Aalad) Al S sl Aleall Ao gana dulea A 3 5 cdilan A puns 4l (I-3)
((1-2) Aaladl Bl 50 pumail Y0 55l 8 (V) S e e oSyl Jelis el
((1-6) Aaladl dapall S (1-5) dalall dapall
[(-3) Aalad dapall S s 5 (12) Aalall Ditpnall S 1o juaa]

S e deliy (113) Aalad) dipall S e 5 (1-2) Lalall Zapeall €€y juiaad (S
8838 ) gemy Y= 5 ghad o V-9 5 ghaal G (S¥1) S0 S (i¥4) S 30 gea (1)
QS Ll 3380 5 gy 2020 5 250l salall Gy Y-9 55hs f V-4 55k un

Ciladl 8 48 5 50 Ad g joe iy ha phaiud Somg Jelidl 13 Loy b ae ABiLaie Jay
«J—elill Jaf ' Peterson Jel sl Horner-Emmons Jel& Wittig Jelés Jue 3,8
) Jia Jys e
Jikken Kagaku Koza (Courses in Experimental Chemistry), vol.19, Yuki Gosei
(Organic Synthesis) [I], edited by The Chemical Society of Japan, Maruzen Co.,
Ltd., June 1992, p.57-85.
o ((YA) Se (e 8180 Y ) ++05 (1) carbonyl S el (Jé (Wittig Jelis &8
¢(1) carbonyl oS oy 3l Le s phosphonium salt ey Lg Cua (SFA)
S e 3ty L b base sacli (g pdl<a 0 Y ) = A5 (b Cude (sl
o (TY‘A) S e Vo Jelal 45 )k Jelal 1 OsSs f sas  ia ¢() carbonyl
carbonyl € e 4dlal Xiaxy g phosphorus daly JSi base sacld & (g,aY‘A) S ya
(IYA) S0 s (1) carbonyl o e 35m5 b 53018 ALY 3k byl (V)
B os—ay 2at 5 cudall 5 A0l salll 5 Lerdtiual sac il s (SFA) S
sodium hydroxide J—i alkali hydroxides 3 saclall Aluaiall A5 yerts L4580
alkali ;- la CN.J tsodium carbonate fie alkali carbonates 3% ¢lithium hydroxide
439 e 2 ol ¢ ¢potassium tert-butoxide s sodium methoxide J—is alcohols (e
Gguzac 3 18 tdiazabicyclononene s pyridine «triethylamine J—2s organic bases
J-s alkali hydrides 1 ¢ ¢lithium diisobutylamide 5 butyl lithium J—%s organic
Codall () dandiiaal) sac 8l g 50U salal) L 5 pddiadl Coddll ety Lsodium hydride
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A Balal) A3 sy el ot Y Ll 30l dny Lo dime e paiiad]
Jfie Al bl e padi il o U AL i) ARG e s 2a ) 4
N,N-dimethylformamide  <1-methyl-2-pyrrolidone  «acetonitrile «nitromethane
1,2- 5 1,4-dioxane «tetrahydrofuran J—"ic ether Glud . ¢dimethyl  sulfoxide K}
alcohol <ilus ¢xylene s toluene <benzene (fie 4 & Slwia ¢dimethoxyethane
methylene s chloroform J— halogenated i—ial¢a lyie tmethanol s ethanol Jiw
5l p—all da yo @2 e lall ds e U (e halide Culay tele tchloride
O d—ales e o o (55 e QU 5y 5e0 (53 Jell) e (f LSy
33 alydeln o Jelal) JaiSy dlimie Jelés g i Cad Die dgeton L YA-
A re o silas S dlas A Aaud 5 Jelill uw Gl of oSy el YE )
GAll b AL Gkl By e Al Ao g g5l e 55880 il iy o

50 5 D1 s i o ey S e s (T
O—e (BSa Y v 05 (1) carbonyl S yall (8 <Horner-Emmons Jelis 8
S a2 3y La 8 phosphite de gane Jiay Ly Cua (TN <Se (7)) S
G Lo (522l e S 0 (1) 0 gy (8 cade b (il (1) carbony
(TY’A) S e Y g dalled 43y 5k Jelal 1 05 o em e ¢(1) carbonyl < s
(1) carbonyl i S ye 48l _af Yiamy, carbanion JS base sacld (SYA) S
el 5 Lol salall 85 deritinall base sacldll (SYA) <Sue o (IVA) S
J—a alkali hydroxides 318 3o clall A1 i) 4B Oanal L4383 5 ) gy 20aY
‘sodium carbonate Jis alkali carbonates 3l ¢lithium hydroxide 5 sodium hydroxide
e} & ¢potassium tert-butoxide s sodium methoxide Jie alcohols (w alkali 3l Cl«i
< 318 ¢diazabicyclononene pyridine «triethylamine (-2 organic bases Ly ac
alkali hydrides 3134 ¢lithium diisobutylamide s butyl lithium Jis organic 4; guac
Gl %y .sodium amide i alkali ammonia Bt Cl“i tsodium hydride (Jw
Aas o dme pe aadiudl Cuddl ) st saclall 5 d5aLdf salall e PREG
el L (pae aa ) did 2oLl salll 43 g g Jelill Cudall Lafy Lol daa)
N.N- ¢I-methyl-2-pyrrolidone J—ia i —pad ) o ol Wl 3Ll 4 B
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1,4- ctetrahydrofuran J—is ether <ilud s ¢dimethyl sulfoxide 5 dimethylformamide
¢xylene s toluene «benzene Jtie dukd e ilpda ¢1,2-dimethoxyethane s dioxane
OS5 O g o lld e Jalide Cua g tele emethanol s ethanol Jie alcohol <uluia
DS 50585 % el e o L€y Al 5 1ad &y @ deldill 3 ) a 45 o
Jelis Jas 58 cins Do g )00 Y YA= o sy s ol e 5 i sl
Qe lil w8y o Sy dele YE Y saaly delu (e Jelil S (Aliaia
Pt el e (s 0 el Js o (e Ay re e siles S it A dand
il A g sila s S s A Jie Gl 8 ALl sl tll Hd g jua Al Aad
Skl i/ cadlanay)

(i\"/\) S e (S Y ) vl0 5 (1) carbonyl oSl CH Peterson Jelis b
s (1) carbonyl S ey (3l L @ osilyl e sane Jiay Lg Cun o(QFA) S e
carbonyl S yay 3—dxy Lo (& base sacld (4o 7, 8l<4 © 2 R PR PEP I R &
(SFA) e o (IFA) S pe Y Anllaad )k Jelial 1a )08, o Ssme e (1)
4 (TY'/\) S a5 (1) carbonyl <+ e 48l Mses g carbanion JSal base sacld
By a7 5 cudall 5 Lol salall 8 g deritiusd) base saclal 285 (@VA) o
sodium hydroxide % alkali hydroxides )l sac (&) Alinidll 3B Cpanal L4880
U Cl_ai tsodium carbonate J—« alkali carbonates =1 ¢lithium hydroxide
4y 9ac 2el 8 ¢potassium tert-butoxide s sodium methoxide (i alcohols (e alkali
LGsuiac 3 B tdiazabicyclononene s pyridine striethylamine J— organic bases
Jis alkali hydrides % 4 ¢lithium diisobutylamide s butyl lithium (fe organic metals
padduall Cudddl yady .sodium amide e alkali ammonia ol C).J ¢sodium hydride
Ladla 484} 4n g e saas e el Cuddll o LAl sac 5 25000 salall lsé
ULmiall A8 e e aa ) 48 25l 500 AL ey Je il Cuddl iy
N,N-dimethylformamide ¢1-methyl-2-pyrrolidone J— s Al Clpd o ud
1,4-dioxane «tetrahydrofuran J— % cther <ilwy tdimethyl sulfoxide s
<Lyl ¢xylene 5 toluene <benzene dphad ye Gyl ¢1,2-dimethoxyethane s

a0 0S8 o Gany Ly (e alide ey ¢ele ¢methanol 5 ethanol (s alcohol
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gl A0 55a5 G Jelil) i of LSy 0 5l a8 Jelil 5 ) pn
delit by b o as Dl i) 00 I VA= (e iy e gyl £ (g5l
J—e il o 8y o oSy dela YE Y saal Al o Jeldd) Jas (dliaie
Fo—foal e sl il Js o ey g pma il s S Judas A Al 5
Gl (G om ila g S hlat A58 Jie il 3 ALl sl 3y jea duis Aol 5
B i/ 5 padlanay)
U<YA) Sy (IVA) (Sl jacans]

Adsme Al Akl g o pemny o Llas o ke (<TA) (IYA) Gasoal o
(IYA) Sl jpumns OSar (V Sle clyylas i ¥ Laxie L ol & Al asall
4kl 52 cphosphonium salt Jiay Jies Ly Cam «Wittig CadlS Jalas (<7A) Sl
e Ol B alll (ad il di . A4 by Jhlie alcohol GS e halogenating diala
okl JBal o

Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.1 9, Yuki
Gosei (Organic Synthesis) [1], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., June 1992, p.430-438.
s—) triphenylphosphine J_%« phosphorus (g sac S 1 & S pall Jelis Moy
S el jucand K (Y -(Organic Reaction, 1965, vol.14, p.270 : ydai ¢ el Jiuw
«phosphite J—ay Ly ¢+ <Horner-Emmons adlS JelaS (S¥A) S (TW\)
2 alall e il dd 5 e 44 Hhy klis alcohol S = halogenating diala ddau
ol Ja) s e el
Shin Jikken Kagaku Koza (New Courses in Experimental Chemistry), vol.1 9, Yuki
Gosei (Organic Synthesis) [1], edited by The Chemical Society of Japan, Maruzen
Co., Ltd., June 1992, p.430-438.
Arbuzov J—elé&i sl g alkyl phosphinite S al J el & ey
Bk i f (Chemical Review, 1981, vol.81, p.415 : 5l (Ja) Jpous le)
o Jl Al J ) Becker J—cl&s 3| 52 phosphonite
O W YR WY Y -(Journal of the American Chemical Society, 1945, vol.67, p.1180
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) base 3228 34a 5 4 chlorophosphate s bl carbonyl S jall juast (Say
(¥ -(The Journal of Organic Chemistry, 1989, vol.54, p.4750 : a3} ¢ Jiall Jases
Jiay Ly Cus (Peterson ailS JalaS (@V'A) S Ll o (TV/\) S gall st S
eJiall i w0 le) trialkylsilyl chloride s ykilic halogen Sy (s ¢silyl dc sene
.(Joumal of Organometallic Chemistry, 1983, vol.248, p.51 : kit 1o
Sl e (1-6) Aalall Aapeall S e sl (1-5) Aalall drpall (S jo juaad (Kay

outiy A0 5aleS (dils RP 5 R RY (e gl (S8 Cus (@A) Sl S (ITA)
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odke 45y k)
[V dalall jpzaaill 43, L]
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nf b na Ly Ly R™ R' R Y11 Yo Xg X3 X ¢An ¢Ar dageal
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[(1-2) Aaladl Aapall (S yo yuaa]]

Ly (£0) S0 oo (T) S e delity (1-2) Aaladl dapeall € 50 jpnad (S
Lalda 4383 5 ) gacay 2327 5 Lol solall Wby Vo B ghad i 4383 5y gy . V¢ B ghadl
&ﬁﬁsgﬂjgﬁ)ﬂ%ﬁmﬂ.&\ﬂ\ 138 Ja gy pe ABlaie Jn g pdll CulS
R.F. Heck, "Org. Reactions.", 1982, kil ¢JBall Jom ¢) Mizoroki-Heck Jel&s
A. Suzuki, "Chem. k¥ «Jtd) Jau ) Suzuki-Miyaura Jel& B (vol.27, p.345
s oy JL el Ja—w e Sonogashira J—els ¢(Rev.", 1995, vol.95, p.2457
J—elis j (Sonogashira, "Comprehensive Organic Synthesis", 1991, vol.3, p.521
JK. Stille, "Angew. Chem. Int. Ed. Engl.", : 153 ¢Jl2al e e Stille o) 58
el Jal e pasis of 5520 (1986, V0125, p.508
5,3 «chlorine 3 J—w Ly’ o (V) <Suall lé cMizoroki-Heck Jelds b
«trifluoromethanesulfonate d—c gans Jie sulfonate 4 sana o iodine 3 sbromine
Jfia RM g ccpmg i 30 Ly Jiay s (£ +) alkene oS e (e 88 @ (N Y
e Boliie S ¥ I Y e Al g Ldlatiid H a0 & C1-6 alkenyl 4= saza
e 35y (g il (b (sl o(T8) S ally Glaty Lo (b oDl A4 il de 5o
(¥) Sl Bty e G S metal  catalyst Sl lis e g 8lSa 0 Y (A el
palladium A82a o235 wal) L&) metal catalyst Ol s 65 o Jaady D
cpalladium (II) acetate J— <33 —2« palladium S e S1 Qg Slie cCag ra
tetrakis(triphenylphosphine)palladium «dichlorobis(triphenylphosphine)palladium (II)
3] _imie 5y gay iy (J )2y -tris(dibenzylideneacetone)dipalladium (0) 4 (0)
tri-tert- «tri-o-tolylphosphine <triphenylphosphine J— phosphorus g.lag\ S e
Ay J—elill Jeay ST S «2-(di-tert-butylphosphino)biphenyl J butylphosphine
5o c il A 5835y 5 a2 oW 3aclE dgny 8 Almbe Ay Fiad o Jsay Allady
I B e L Je il 1ag] Al o 58 Jelii A saeldll padiud Le oy deadiuall
N,N-dicyclohexylmethyl «N,N-diisopropylethylamine ctriethylamine sae 3l d1iaidl)
lia g 280l salall B 5 axdiiall adall 530 tetrabutylammonium chloride s amine
Ly Y Ll 480 sy o dase e paduall cadall cpxdiaal )l

Vo



YEYA

Yot

Cutall Aliadall ABGY) e (e da () 4 2500 saldd) AAL rany 5 Jelial) cuddl
<benzene  «1,2-dimethoxyethane  ¢<1,4-dioxane «tetrahydrofuran  <acetonitrile
Cys—S3 L’j s .N,N-dimethylformamide s 1-methyl-2-pyrrolidone «xylene stoluene
e Jimi s ¢ Y1 Jelin JuS5 o LeiSay S 31l Aa (o Jelidll 31 0s Aa 0
e sn b el 13 5o of iy Sle Ay o (B A8l 5 s Aa
JaSy Aliaie Jolis Ty pd ciad Dl (g i f argon ss b S Quaiys Jala
Jolan i@ dda g Joelil i u (Sayy dela YE 3aal g Aol (e Jelall
Gy yra A5 Aand g3 s el o il o o (Sa Abg e (s silas S
sl ) eI gl L yn sile s S Jilad A Jie ) (b Jalall (el
5,3 «chlorine 33 S Ly' Caga (Y4) oSal (8 ¢Suzuki-Miyaura Jelés

«trifluoromethanesulfonate 4—c saas Jic sulfonate dc gana o iodine 33 ¢bromine
ic sane 3 boronic acid ic sess Jies Ly Cam o(£0) S50 (0 (& Vo (I Y e
til€a v.0 ) vie) dgas b cule (B sl (YY) Sl Bl Le 8 cboronate
05—y o Jaas e ¢(74) S yally Bl Lo 3 metal catalyst I 3l Slis
S ye S Qi g e g yze palladium ae J&Y) metal catalyst & Slis
dichlorobis(triphenylphosphine) «¢palladium (II) acetate J— 39 —=a palladium
tris(dibenzylidene }i tetrakis(triphenylphosphine)palladium ~ (0) «palladium  (II)
phosphorus i i &S e ilinia 5y gy iliay o 352 .acetone)dipalladium (0)
tri-tert- j tricyclohexylphosphine «tri-o-tolylphosphine «triphenylphosphine J—ie
quaternary A8l Lad sm Adlady o3 Jelitll Jaay S Dl cbutylphosphine
tetrabutylammonium j tetrabutylammonium chloride J—ad; cammonium salt
iam Gosa® of s cJelil 1 A Al &y Jeliill Jaay S) e cbromide
cdall (AL salall (B8 8l 12a 8 Aaxdiuuall 32 Bl e LBaclE a5a A Alinde
«sodium hydroxide c8ll dlaidll AR (paria (A58 By guay 3anY g ¢l ¢priinal
«sodium carbonate «cesium fluoride ¢potassium fluoride ¢<barium hydroxide

) o)l % .potassium phosphate 5 cesium carbonate ¢potassium carbonate
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«1,4-dioxane «tetrahydrofuran «acetonitrile cuy—ll A add i By e
«1-methyl-2-pyrrolidone  «xylene <toluene  cbenzene ¢1,2-dimethoxyethane
3 Aa 3 S8 o any o e Jabide Cuyda s ele N N-dimethylformamide
5 Aad e Juabny (Y1 Jelin JaS5 o LeiSar (i 51 pall s o8 Jelidd
iy oJala e sa b Jelial 13 5o o Jumly e Yo n ) 4
e Jelil JaSs Alinie Jelis dag b cind Do copn g i o argon sa 3 S
Jodan A i Aa ol g Je il w8y o Sas delu YE Y saal s Aol
By A Ao gy a5 el i (5T il Oy o (S g sme G il S
skl /s padlanal el e le s S Jilas 3 Jue ol G alal pasisl
(F9) Sl A5 e (1-2) Fabedl apeall gl S al) e Jsandl Laf (K
Ly ¢us o(€+) &S el ae cboronate de sans o boronic acid ie sene Jiay Ly Cus
3§ ylall uis o sulfonate 4 seas J iodine 5,3 <bromine 5 «chlorine 53 Jias
e
3., «chlorine 3 J—a; Ly & ¢(¥4) oS yall (8 Sonogashira Jelds &
drifluoromethanesulfonate 4—c sene (fis sulfonate dc sana J iodine 3 ) «bromine
Jfa RM g ccpm s a 30 Jtar Ly Cam o(£0) S50 e gl Ve (I Y O
e 5olide 90 ¥ U Y (e Adad 5 Lellagid sy A C1-6 alkenyl Ao gens
e Sy b e b Ol o(F9) S oAl (Bl Lo b odlel Ad Jiall Ao pens
(Y9) S el 3lay Lo & N metal  catalyst B jlis e HlSe » 00 S ey
palladium 2 Saa 2235 wall LY} metal catalyst Slal s 6 o Jaady Dl
«palladium (I) acetate J—ie a5 )—2 palladium S BN SR TP L P PPN
tetrakis(triphenylphosphine)palladium «dichlorobis(triphenylphosphine)palladium (II)
i nie b g aay Ciliay o .92 .tris(dibenzylideneacetone)dipalladium (0) j 0)
tri-tert- s «tri-o-tolylphosphine «triphenylphosphine (fi phosphorus glag\ RS
Ld e sus Ao Gia% of sag WAdlady Ay Jeldl Jaay (S Sa butylphosphine
lithium <copper (I) iodide J—<as ¢ ;oL ) ammonium pe—le ) halide 3% <aloay
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(5—8aT) gj 5 5—ay Sl esilver (I) oxide j tetrabutylammonium fluoride ¢chloride
padiud La iy Lia e inall 3ac 8l 4683 5y geay 2333 Y BaclE agay (b Alabe A
diethylamine 53cEll Aluaiall ABaY) Gana . Jelil 13g) 4l S8 Jelis i saclal
i B jacat .pyridine 5 piperidine «N,N-diisopropylethylamine «triethylamine

1,2- ¢1,4-dioxane stetrahydrofuran cacetonitrile ?A'Aﬁ_—uml\ ol AL il

¢1-methyl-2-pyrrolidone  ¢xylene stoluene «benzene «dimethoxyethane
Wl €1 Aladal) 3B et .dimethyl sulfoxide s N,N-dimethylformamide
.N,N-dimethylformamide s 1-methyl-2-pyrrolidone ¢1,4-dioxane «tetrahydrofuran
Jelis J of LgiSay (a0 Aa oo Jelil 5l pa A 0 0558 o e
s s of umbs e Ay i) 00 (AN 3 a Aa 3 e deays o 5B
Loy s cand e ¢ s o argon s o S Juaig Jala Sl g (B Jeladl
Jelil e ol of oSy el T () saal s Aol e Jelill JaiSy Aliaie Jelis
a5l e (5580 el Iy o OSes A5 pma (il silas S e A Aland
sl i Py S (A Jin Gl 3 AL Rl B s B A
Boyshll g/ s padlanay)
33 <bromine 3_2 «chlorine 33 Jaez Ly cu ((¥4) Sl Gl (Stille Jelss &
o : A&\ (a9 drifluoromethanesulfonate e sane Ju sulfonate de sene 4 iodine
o(FA) S el Bty Ly (B trialkyltin e gana iy Ly Cam o(€+) Spe (1 By
il metal catalyst D8 Jlin Ge (iSe Y (Y +er) Ga sm b owie o F 00
A—5Y) metal  catalyst Sl s (S o demdy Dlie (YA) S el Bl Le
Je g y2e palladium &S ye S Jumdy g Sl cag 2 palladium Saee PRECRRY
«dichlorobis(triphenylphosphine)palladium (II) ¢palladium an acetate
tris(dibenzylideneacetone)dipalladium j tetrakis(triphenylphosphine)palladium  (0)
lithium chloride j/ 5 copper (I) halide (s {48 © (Y +.) e il o sae -(0)
«xylene «toluene aidiual dall Aliiadall AR Gpanas LAgllady S Jelill dany S
1-methyl-2-pyrrolidone «N,N-dimethylacetamide «N,N-dimethylformamide
leiSay a5 al Aa 3 & Jelih 3 s Aa 0 0sS5 o} ey .dimethyl sulfoxide s
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o Qs e (i) 00 ) A0 5 s Aa (e ey o) 5BV Jeli JeS J
e s o argon s b A Juabs (Jda e sa (B Jeli e 5
il o oSars dela Y ) saal g dela e Jelil) JaiS; Aliade Jelif dag pd Caad
st st gl O of oS A sma (gl sila s S et 45 Al 5y Je il
A silas S Jdad A Jia ol (B aldl anill 4y yre 458 Adaud 5 18 Ll
Basall g2 jall (oAl o Jpemall Liad (S 185U S5 aDAnY) (ki
S yall o trialkyltin de sz Jia Ly Cua (¥) Soall Ail 65 e (1-2) Aalad
d__c sena g jodine 53 cbromine 53 «chlorine 3 3 J——ay L7' o «(¢+)
cSar o Lolad igia (£0) SOl oOhel 43yl uésy trifluoromethanesulfonate
Al b oalal paddll 43 g yme Ay shay o ypasd
[(79) S oa) mad

T ) e Al el Gk (e ARk A 5 (V) @Sl jaasd (Se
el

oScl Akl iy (1-6) dalall Aigeall §f (1-5) daladl dapall S jo juasd (Say
Uasise alkyl de sane Jiar RZ5 R (g0 JS Cum (1) el ol 2alaS (plasinly

J alkynyl i—c saas alkenyl A= o J calkynyl de gene J alkenyl e sana e
5., cbromine 3_3 cchlorine 3 3 J-tias L7 5 chalogen 3 )3 a—e Aaiiua alkyl ic sana
Ac geaa j trifluoromethanesulfonate 4—c gane J—is sulfonate &—c seas ciodine
(& +) <Soall e Yoy drialkyltin
[A Al juassl 45y )l

153U (1) Aalall il S5 Lt Ansianall A Bl a4k
ol 4d e ge
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[£9 danall
10 RlO

B2 g / . B je Y/

\@Ym [Y sk Y)\w
) ,\Yu —_ x‘—kufyll

B
L (£Y)
(tY) @ g-2)
nb

OYu ‘1 \Yw X,

X1—< ? u‘/)
ux‘
{1-5) {1-6)

ne s nf ab ma Ly R'? R R Yy «Yyp Xq X3 Xy ¢Arz ¢Arp dapall S
o el dana sa LS

S e g (£) S0 i AR Hhal Jle (b Do Sel A dalell jucassll 45 4k o
Lapall 5 (1-5) Aalall Zapall (([2) delad) Zpall € o spaail VY ssha i (£Y)
.(I-6) dalall
[(-2) Aelall Zapall O yo juaa]

Ly (£Y) S pe ae (£1) S0 i€y (I2) Aeladl Apeall € je pmad (S
Ll R83 5 gy 223 9 230l solall Lis VY 3 5dad e 42815 jsumy N Y 3 ¢haal
Gl 8 A g pre Lyl Ciua st Sla Jelidl 138 dag )b e ABLe g plll S
Ju—u —le) copper S alasiuly arylboronic acid (Fidie Ol a8 Jeld Jie 3,88
J—elés ¢(The Journal of Organic Chemistry, 2001, vol.66, p.7892 : il o Jllal
Journal of Medicinal Chemistry, 1981, vol.24, : kil ¢JLAdl Juw Je) Ullmann
Journal of Medicinal : 53 «(JEdl Ju o) 85l cana Jlasiad Jelis o (p-1139
el ol (e p2a5us of 353 (Chemistry, 1991, vol.39, p2671-2677
5y sk Dlia ¢ 92 copper Sy alaaiuly arylboronic  acid (Fide () s Jelis ¢
\ (m sboronate e gane o boronic acid dc ganwe Jiay Ly Sus ¢€)) S je il
) n gy o e b (£1) Sl Bl L b (£7) S5 e S Ve Y
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o=y L A copper iodide o copper bromide «copper il Jale (1o g AlSa YV
gs)duémgugbaseﬁmléoazsj&h DY e Al Al g (£)) Sl
2 a5 ) cpaiiuadl ol (@bl 3alall (88 5 dediiuall base sacll it (£Y)
o sumal) 2ol il AL aidl s el A BV et Jelil lafnY sl L ok
518 CL‘ stetramethylethylenediamine s pyridine «triethylamine Jie organic bases
«<sodium carbonate ¢potassium carbonate J——w alkali metal salts (g 18
J— % alkoxides 18 ¢cesium carbonate 5 ¢sodium acetate <potassium acetate
32Lall \Sé 5 copper &S Jelal iy .potassium tert-butoxide s sodium methoxide
copper «iSlS Jdle 4o Al wmiall LBaY! el 48BN 5 ) gy 33aY 5 Al
di-p-hydroxo-bis[(N,N,N',N'-tetramethylethylenediamine)copper s copper acetate
il (o i eails Jalall (ialill alall 85 axitiaal) udall sy .(ID] chloride
Al salal) A3l enn s Jelidl el iy Wl il da s o ddae e addiiudl)

1,4-dioxane «tetrahydrofuran <lyde Guiell liadal) AR et L opre ) 4

«methylene chloride J——is halogenated 4—ialgs Sl ¢diethyl ether
cethyl acetate J—0 & whad il  ¢chloroform ¢ 1,2-dichloroethane

oluene (e ki e Slude ¢N-methylpyrrolidone 3 N,N-dimethylformamide
—» Jeldll 3 ) dayd 058 o el e Jadls 5 ¢dichlorobenzene 5 benzene
Hb‘_;}}ud\c;'\__'\d\M}ﬁgjy&w|&§diwg\3)\ﬁ\@)a
il @ias o Jsme e dgieY e (J AR5 a A e duslyy cst
sl g g8 Jelill (5 s Lotie TnliY) cppandy Jelill a6 I 558 Jie 3
el YE L saal s delu (e Jelidll JaiS) cilumie Jelin by i <t ol p i
Dy o S s ma B sile s S (hlad A A oo Jelial) e ol e of (S
s e gl i AL il 4y e i Rl 3 a5 al e (55500
Boskl /s oDl (gl 8 a iy S
J—is halogen 53 J—iay Ly aopa ¢(€)) S yall (L3 Ullmann J—elis 3
=2 (£Y) S e e HlSa Y o Y ey ciodine 53 4 bromine _3 «chlorine 3 4
dle e S Y (U ver) G sms (B e B ol o(£)) Sy Bl L
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AR
S el (5 1a% Lo 4 copper iodide ol copper bromide «copper Jis copper «ailS
o e o €)) S el Bl e (B30l (e filSa Ve )Y (e Adlaly (£1)
3208l Alaial) AT e LABED B ) gemy 2325 9 45001 Solall 5 Aaddiuuall ac B
«sodium carbonate «potassium carbonate Ju alkali metal salts (g5l 318 C"Juj base
J— e alkoxides 184 ccesium carbonate s sodium acetate ¢potassium acetate
ALl solall 88 5 addiiall capdell yaty .potassium tert-butoxide s sodium methoxide
ol ol Lal Wdls d8al da e a2 andiiadl cudd) of o) ccadlsl Jaladl
0 Ctall Alabal AR e Ly an (Y 4 23001 aldll AL ey s Jelil
<iludae ¢diethyl ether 5 1,4-dioxane «tetrahydrofuran Jis ether <iluie lgaladtiul (Sa
¢chloroform s 1,2-dichloroethane «methylene chloride J— halogenated 4—iales

e duhad <l tisopropyl alcohol s amyl alcohol J—« alcohol byl s
toluene J—ie 4—nkd e Clude ¢N-methylpyrrolidone s N,N-dimethylformamide
2 Jelil 3 sa ds 5% o aay @ e haild 5 edichlorobenzene s benzene
s il JS s 3 o Jelil) JuS o Leia A5 al da o
el Ly it S Yo e ) D 5 sm G Qg ccpnst ol
Joelil w8y of cSay el YE Y saaly delu (e Jelil JaiS) cdliaia
st el e (ol il U o oS Al gma s sile S ulat A Aaud 5
s i Pas S i A e o 8 L) Gt Fiy e A Al 5
Bkl /5 padlanayl
53 J— halogen 33 J—ay L3 Cus (1) S ye 8l gill come Jlaiiad Jelis
i c gene J— 1w sulfonate de—c sana o iodine 5,3 ol bromine 33 «chlorine
trifluoromethane  4—< saaws s p-toluenesulfonate A c sane «methanesulfonate
& Ot o(£Y) Sl Blaty Lo (B (£Y) S pe (e (BSa 0 (Y (e csulfonate
S el Gy Le (b base Bl a (180 0 (Y ) (e e B gl ams (B e
Ol VA 883 By gy 2223 5 AL} solall L g derdtiinall Bacllll yuat Sl o(€Y)
«potassium hydroxide «sodium hydroxide ¢sodium hydride sa—c &l 31 il ahdy)

<barium carbonate ¢«cesium carbonate ¢sodium carbonate ¢potassium carbonate
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cudall ) (Aol olall W8y aadtuuall Culall iy triethylamine s lutidine ¢pyridine
2L salall AL e s Jelil cudall Jafy Lallls 40l aa g Ao ddae je 223t
«tetrahydrofuran <acetonitrile cuioll Al iaidll L BY el e ) 4@
s «Llial N-methylpyrrolidine s N,N-dimethylformamide «dimethyl sulfoxide
WeiSay 0 5 padl Aa o oa Jelil 5 m An 0 0sS f ong qdeS el il o
Aa ) (e Jiniyg st el gt (gl el JSI 505a G s% Jelill JaS5 o
debe oo Jelil (e cdliaie Jelin dag b cand e ddygiet 0w Y A8l 5 ) 5a
sl S Jilas G Al gy Jelidll w8l o (Sas el YE ) saal
AL adtll 4y jae 4 Aand gy st el e (g B il Ul o (R Ads sna
B ol s Bl il e gile s S Jidat A Jie Qi B
[(£)) Sl uaar)]

Wl Y Y e dalall sl 5k 8 LS ARkl iy (£)) Soall sy
[(£Y) S el suimar)

ot Ll (adill Ay 3 pla Adad gy Jumay gl LolaS e (£Y) S el
Lol

(61) Sl e (1-6) Aulall dagpeall f (I-5) Aaladl Aipall S 5o jpmat (S
el Ay Hlall ity 250l 5aleS dila (I RPSRY R o 0l o Sus

Jraiilly oMol 48 goa sall Jall g1 7Y S pad A (Y)Y dladl paaill 3k
Gagcall (1-2) Aebad) dagpall (1) Aelall dapall & Jidie S je jail Bk o
OsSs Can o(1-6) dwlall Araall i (1-5) dalall Aapall ((1-4) dalall dapall (I-3) Aalal
B al S e mand (Say (1) el dagall 8 Het iy et o ja 8 Jaida Het
Al 8y yhay Ly 5 (Het iy (A AT ¢ 5 3 Jaidie Het (055 S oT) Aaladl
Giy e s Al Ayl sy o oS o @del A Y Al pmaill 35k S LS
a3kl 5L BaY A gea gl ABGY) 35 Cogu il B el Gaddll Ll
oad—all Ll 3 385 pa A8y yhay (1) daladl dapuall (S o jpazand A geun (Sayy ¢l
ALYl oda o alaeYL Gl 3 el
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S ye oo Jai il AB A s SN S Ml dalall jaaat (Ka

Ayl Aaud 5 Jaiki S Il g1 5a ks die Ul g Jpiiall lall S (1) sl
cpowders (sal e ctablets Ll 8 el ke e IS5 o Aliade ABd () A0
<N 5w ccoated tablets ddlas ol i cgranules <uluua cfine granules 458y GOls
J—slas cinhalants (il 3 s« ctroches <l_—a b ¢syrups s s—al «capsules
ophthalmic (el J—llsx cointments a4l e cinjections (Aadl M s ¢suppositories
< y—Lad nasal drops «a—\ < ki cophthalmic ointments all a2l e ¢solutions
>l Jelall st (Say otions <Y g 5 ccataplasms <laleS cear  drops o
idad ) 3al—a cexcipient 42 e 3abe oo Lindsai p2dudt oo sie plasiuly Sl
«correctives gra—ad 83— g ccolorant (ps—b 33— clubricant 4ad e 33l cbinder
33« cemulsifier <lat i 32l estabilizer Cufa Jie 3y pall die a2t Sl gia g
oY) vl o s« csurfactant gl Ja e cabsorbefacient (al i Ay e
cantioxidant 528U 33Las 33l 5 «preservative akadls 30l «pH adjusters > 5ued
O I ad aaill o) g Aule dbiay deddiiuall e giall Cad i puaald of Sy
csoybean oil Lo Jsb iy ) Jio Al g Al gia Gy ) Cpanals Cilagiall o3 o A
¢« Jilu paraffin J—s hydrocarbons ¢33« glyceride 5 <beef tallow (g _—8 an &
isopropyl s octyldodecyl myristate J—ies ester < s ) ¢<ala paraffin s <squalane
¢behenyl alcohol s cetostearyl alcohol J—2s higher alcohols Lle &Y ¢S ¢myristate
polyoxyethylene fatty J—we surfactants gl ciUadia ¢silicone < ) ¢silicone resin
polyoxyethylene «glycerine fatty acid ester ¢sorbitan fatty acid ester <acid ester
polyoxyethylene 3 polyoxyethylene hydrogenated castor oil ¢sorbitan fatty acid ester
water-soluble ¢lall & (L All AL & yad &3 ¢polyoxypropylene block copolymer
«carboxyvinyl polymer ¢polyacrylate acid <hydroxyethylcellulose (—"is polymers
lower Ly &Y ¢ oS ¢methylcellulose 5 polyvinylpyrrolidone «polyethyleneglycol
«propylene glycol «glycerine J— polyhydric ¢isopropanol 5 ethanol (-5« alcohols
o—& Gaabus tsucrose s glucose (Jie sugars ©by S ¢sorbitol 5 dipropylene  glycol

magnesium aluminum silicate «silicic anhydride J—is inorganic powders 43 ¢ac
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excipient i suall 3alal e ahdl ) .purified water i ¢l ¢aluminum silicate g
«mannitol «glucose «saccharose «corn starch 3 3 L& dactose (sl dadiiuual)

binder 4l ¥ 3o} —le AW ) .silicone dioxide s ¢_yslia cellulose ¢sorbitol

«methylcellulose «polyvinyl ether «polyvinyl alcohol (s wa AaA0 sl
hydroxy «shellac ¢gelatin «tragacanth «gum arabic s— s Asa—a ccthylcellulose
«polyvinylpyrrolidone <hydroxypropylcellulose ¢<propyl methylcellulose
s i ¢ -meglumine s <polypropylene glycol/polyoxyethylene block copolymer
cellulose «gelatin (3 5n—ue cagar «L 3 (pa—uaiy daddiuall disintegrator Jladll sl
«pectin «dextrin «calcium citrate ¢<sodium bicarbonate «calcium carbonate ¢ ) s—Lie
3% uall Jubricant Aol 3l saldl e abd ¢ .carboxymethylcellulose calcium s
i e 40W1 Cig g csilica ¢polyethyleneglycol ¢talc «magnesium stearate (pausi
(o 40237 uall colorant (p st 30l e bl ¢ .hydrogenated plant oils
corrective zua—waill 35l e A o A g0 Baclua 3 gaS ey ad yall el
«borneol «mentha <+ ) <empasm ¢menthol «cocoa (5 sa—mue (el d02d% udll
.cinnamon powder 4é 3!l (3 saia g
o Ao ple f Jadi agie o je Ailals el sumatiuell jumay (JOel i e
sale ¢ Jlad 3ake ¢idad ) 5ale ¢8ygpuall die ¢ 5 Aé gane Bake szl g S yall (30 hydrate
ol 8 day 1)) JSiy Nve (JE Jiw e masl 3ala g o gh Bale ¢dad e
(Jiia) Qo e ol g€ cdilin a8 (Gl i el 883 Gl <3 5ame
e AaDa by omy Ailka 585 B Sl Gl B Sl o iy Al 38 b
sale Zilaly (fall poantie o AN jumay b g eall die ¢ Suw ddlie (Jh G
S gt Jax izl Jale 5 ¢solubilizer 443 32l «pH adjuster (b 5 vl ool ddajlis
e e e sala o lsdl Jigutd Baley «JBall dass sie ¢isotonicing agent
25 s Bl Ay gl a ) pumatial) puany o8 LAl A5yl 6 5 el
D8l W) JaY sole deattiue de siie 3 ge (o padiud 3 Gacld saleS L Aima
i gn Cign)y Jie A e Gea sl sale e AR o) A caeatll N ge oy alkal

Cig ) cdaind Galaal cble O gaS (dmald M ga cester Cigy) cdpidnae gy Adl
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polymers ¢polyhydric <Y s—aS ¢« 3—aS «phospholipids ik cilladia esilicone
5y g —all dic Ciliad 8 . i ¢ley cclay minerals dila Galae colall g ()l sall AL
D yay i daila o 5o AIDIS I ge S Baline 32l ¢ s g el U Adalia sabe
Eraa it Al sl ol el AELYL A (AgSie Bale ¢l A sa el yladll AN
3 y—fia Bale calgaDU 53l 5ale ¢l Sll AL sale cpall (305 Jaguil Bale Jie (il
O—Ss 28 keratoytic (i Sl AL e Jale o «caba se camino acid ¢l (LAY
By pall de gz 5 Has

(o e 58 i el g ) 58V e S S adal) Jalall Ao alias
it ol cpal a1 asall g 51 el g 5o esllae Yl Aol o)) egpin) el
s el il dia W53 gl el o (1) aseall o S 5al (an lindgai . Jtial
iy s cpl pn © (M ploagsSoe Voo dimy el n Vo (Y plomgsSae Yo e Ly
o dm v cially wlly Gl iy o sl faads dlon Yl nsSae Ve e
Voo 6 Juming cama 000 () dlms Sae Voo Jmy caals la ) plons S
sl e dielae cle jn d 533k de ja (b pall fona Yo ) ol sa s Saa
by

WJa e ABY Y s, i) deaity sl ¢ 5all ciay oV S
a2l B Jaladl o)z lia) ol Y L 5 i AR o
Gob o (far Alla gl 6 A Aged) ARG o poay Y Ma ) 53 ik AB
oo aa Adls e ptie 0L A g JalKIL ) o) mal) ol 4 saldl paddl
Jres Al Zial pall Tglaall jualinl Gida Liad o<1y 4060 Lpna yall 3BT e Laid
A ial gal dlen yualic Jlae G (S8 bl o3a

A ARG 8 A ol Laia) padind
N,N'-dimethylformamide :DMF
tetrahydrofuran :THF
lithium aluminum hydride :LAH
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride :EDC
1-hydroxybenzotriazol :HOBT
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diisopropylethylamine :IPEA
1,3-dicyclohexylcarbodiimide :DCC
4-(dimethylamino)pyridine :DMAP
triethylamine :TEA
diphenylphosphorylazide :DPPA
carbonyldiimidazole :CDI
tetrabutylammonium fluoride :TBAF
benzotriazol-1-yloxytris(pyrrolidino)phosphoniumhexafluorophosphate :PYBOP
1,8-diazabicyclo[5.4.0Jundec-7-ene :DBU
tertiary A6 it
Bis(2-0x0-3-oxazolidinyl)phosphinic chloride :BOPCI
diisobutyl aluminum hydride :DIBAL-H
diethylamino sulfur trifluoride :DAST

Fuji Silysia Chemical 3 & sias BW-300 aladiuly iy silay S Julat 6y
(Al A8l daay o) Lo Alels 0lS Lid,

S oall (53 ses e Jal e ol e Jila e e S Jilas :LC-MS
Al 729 Y 7Y e il cudeS padtiy AKKY (e (e pladiinly Chagial
—& (s 5>y acetonitrile s trifluoroacetic acid o) e gsing el (n bz ot
trifluoroacetic acid 7 + .\
Vb
Gaalan

4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-1H-imidazole

[0+ dapall]
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3-methoxy-4-(4-methyl-1H-imidazol-1-yl)benzaldehyde (3435 (1)

methyl 3-methoxy-4-nitrobenzoate (3145 (=)

3-hydroxy-4-nitrobenzoic (—e bl ) (s> 1Y) methyl iodide Jagnlly sz
s aic (L3 V) DMF  (m £0+) potassium carbonate ae (a1 49) acid
Gl ot el Jsha a0 5 ) ym A ys ie Jelill Jglae caliy 28550 55 5
dan aie Jelil Jolas il sy Jeléll Jslas Y (2> YY'+) methyl iodide
dabeall salall aandy lio ele (A delill Jolae Ciliay cileba Cuw saal 4 3l 3 ) s
e Jmanil Q) Jish 455500+ vie Aaslall Adiall salal) Caial ol il A il
(CAS #5081-37-8) Aasal agill AL 5 juaall il ()55 o siall s cha pa VYA
methyl 4-amino-3-methoxybenzoate (35 (Y1)

O Js—laa (P Yo ola Zon s L,s;h-g) palladium-carbon AR sl
THF 5 (—ildle 1+ +) methanol 3 (a Y©+) methyl 3-methoxy-4-nitrobenzoate
e S ablae o8 Ot hin v Jelil Jglae (lisy o iile Y4)
a2l el s iy iy el T 30 BT E By
Jim a3 Al dadpal 5Ll S5 Celite pdye JYA i 5 Aal 5 a
Ala ol a8 LG 5 a5 il s e g VT Y miie
.(CAS #41608-64-4)

methyl 4-formylamino-3-methoxybenzoate (3135 (¥—1)
sie (_ablle £41) formic acid Y (iblle Y1A) acetic anhydride hagiilly ciliay
A8y £y s A8yl 5 ja Aa oy die Jelill Jalaa Gl g o8 pall 5 )y Aa o
THF 5 (a> YY'£) methyl 4-amino-3-methoxybenzoate (1 Jslase Jajiiilly il
sl Jelill Jolae aliyg cAé jall 31 ja Aa 3 die Jelall Jslase ) (Lildle 10 v)
s siall Aloall 5oLl i g el Jglan ) gbie sle 0 YA iy aal s dela
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Yy
Jalll s da Ay 50+ ie Aanlll Adall saball Caias (3 Y) ole pe Ll Juity
Aa ) a8l 4 LEal 3 5 seall sl 5 O siall S jo (e pa VYV 2 LY
.(CAS #700834-18-0)
methyl 4-[formyl-(2-oxopropyl)amino]-3-methoxybenzoate (3.1a% ( i—\)
methyl 4-formylamino- (e Jada Y (_5lile A£.0) chloroacetone Jhasidly Cslia

potassium iodide s ¢(a—= Y'¢1) cesium carbonate «(0— YY) 3-methoxybenzoate
33l Jelil Jglaa caliyy ¢ 5ad 55 m Aa e (Lildle £9Y) DMF i (ma AVA)
) (ALl £Y) chloroacetone s (a» Y VYY) cesium carbonate <iliay .ulelu &30
i sle il ik 53 Aa0 5 ) sm da 0 e lly Sivie (63 eJelidl Jglae
) ethyl acetate «ilizay .4y unnll Akl Juaith g cJelill Jolaa ) ethyl acetate
Uy ¢Ln oo iy Ay puinnl) il 35 A ginal) Hickl) (Jomish i) el
¥ magnesium sulfate (38 Aaslill 4y pmall Clidall Cadad L A s Je sl
¢ral Jetadl €y ctoluene ao Adlatall 3alall adds | jadde Jakia Gl S 5 A
sl A alanal) saldl Y heptane s tert-Butyl methyl ether <liay . aida Jariia
tert-butyl methyl (—e Z0¢ Jslaa ao Jusiy s Al A fiall dolall 3alall pans
O o VYA ZlaY Jill) U pha A5l dubiall salall o s¢lly aéaS .heptane 8 ether
L sl oS e
IH-NMR (CDCls) & (ppm): 2.19 (s, 3H), 3.91 (s, 3H), 3.94 (s, 3H), 4.49 (s, 2H),
7.31 (d, J=8.0Hz, 1H), 7.63 (d, J=2.0Hz, 1H), 7.69 (dd, J=8.0, 2.0Hz, 1H), 8.33 (s,

1H).
methyl 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)benzoate (adas ( °o—) )

methyl 4-[formyl-(2-oxopropyl)amino]-3-methoxybenzoate (— Jo—lae O

1ie iy g (iblle Yoo) acetic acid (8 (p> VVY) ammonium acetate 5 (a2 Y YA)
ammonia a—e J—elill Jslae Jalaty «Jelitll JUaS) axy 3aal 5 Aol Baed 4y 50 £
Al Jaitiy (Jeliill Jstas Y ethyl acetate ilay 2Bl 3,0l ae Sl
—le w5 & ALY magnesium  sulfate (358 A3l 45 ganll Agpall Cadal LAy guaal)
tert-Butyl methyl Cilias . jaide Jaria it dad jall saldl S 555 csilica oDl sk
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a—s Juad g o Al A jiall Aodeal) sala) aeady cAilaiall saldl ) heptane s ether
daslll Aliall saldl o) sl aéad Jheptane G tert-butyl methyl ether (1 1ov Jgas
¥l Il 38y IS ALY L sl S e e pa TALE Y JN Dk
Gasee A sl S Jilad ddaud 5 Aalanadl salall A0 ¢ pide Jaka Gt ) gl
S e O—e an YY.Y 23y (hoptane-ethyl acetate alai idsinail <uia) silica pola

O gl
'1-NMR (CDCl3) & (ppm): 2.30 (s, 3H), 3.94 (s, 3H), 3.96 (s, 3H), 6.98 (brs, 1H),

7.32 (d, J=8.4Hz, 1H), 7.71-7.73 (m, 2H), 7.79 (brs, 1H).
3-methoxy-4-(4-methyl- 1H-imidazol-1-yl)benzaldehyde (5435 (1-))

Jstae Y (ke £0) THF & (Laldle Y A) pyrrolidine (e J slae Jafitlly cilay

o ctoluene —2 Jslse /70) sodium bis(2-methoxyethoxy)aluminum hydride (s
Jelill Jslae iy 438 Vo DA Ji f 4y 00— xe (bl 1) THF 4 (bl
tert-butoxide (s (3lae Ja@nilly Ciliay Moy Baal g Aol 3aad 48 jall 3 ) s da po 2
o liyy (el 5 m Aa v Jelill Jylae Y (Aldle 1 0) THF 4 (ma Y.)+)
s Jsae o oDel Jelidd Jslas Jagally ciliay (488 V0 sad Jolidl) Jslae
©+) THF b (p> Y+) methyl 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)benzoate
Ai Al 5 m Aan die Jelil Jglae oy A0 T DA BIL ) g (il
) (ALl Yo o) g le © sodium hydroxide Jstase Jafiilly Caliay & ¢(pfie L 3ad)
Suuss A gunall ARidal) Juaaii g e Jelitl) Jslae ) ethyl acetate iliay .Jelill Jlae
o5 Al 1 e oale Jglaa s aadic ammonium chloride Jslas as &g puaal) A8kl
& esilica Dl dida e =il fiy SlY magnesium sulfate 3 4 gcaxll Adall Cadan

el g cethyl acetate g Adladiell salall CadS . i Jadiia Ciad Aol pall S0l S 5
zly Al Jgha A5l Adeall salal) o) selly Caiad prad Sl Ao ial) ddiall 5ol
Jaim it aliall s QL S I ALY L giall S e (e pa VLY
i) silica o (g3sae Hya sles S (il Al gy Adlaial 53l Sy ¢y

sl S e (e aa Y10 #aY (heptane-ethyl acetate-2-propanol aUai 14 d.al

VYo

Yo



YEYA

Y14

'1-NMR (CDCl3) & (ppm): 2.31 (s, 3H), 3.97 (s, 3H), 7.02 (brs, 1H), 7.44 (d,
J=8.0Hz, 1H), 7.55 (dd, J=1.6Hz, 8.0Hz, 1H), 7.58 (d, J=1.6Hz, 1H), 7.84 (brs, 1H),

10.00 (s, 1H).
( E)-3-[3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]acrylic acid (3aas (ﬂ

lithium hydroxide s (s ©.V) ethyl diethylphosphonoacetate (M sl (le il
3-methoxy-4-(4-methyl-1H-imidazol- (s blie Joas (?" \.V) monohydrate
Jo—laa Cliyy o silile ©) ethanol s (_slile Y ) THF & (a» o) 1-yl)benzaldehyde
Y sodium hydroxide Js—lae <iliay . culebu andi 33al A3 jal) 3 ) ja da 3 e Jelddl)
i ) 5 g m A i Jelil Jlae iy cJelil) Jaa Y (e Y1) (sbe
Y hydrochloric acid <l ays hysic® ia ) Jelill Jglae asm Aclu )Y AW
it e 5 A7) S i) 33 e - Je i) sl (o (Slle Y4) ke
O s—nd) S ye (0 pa 0. e Juasilethyl acetate 5 ole pe Axalll o el 3aldll
ol L Sl 5 el il S0
'H-NMR (DMSO-d¢) 3 (ppm): 2.15 (s, 3H), 3.88 (s, 3H), 6.66 (d, J=16.0Hz, 1H),

7.16 (s, 1H), 7.35 (d, J=8.0Hz, 1H), 7.39 (d, J=8.0Hz, 1H), 7.56 (s, 1H), 7.60 (d,
J=16.0Hz, 1H), 7.81 (s, 1H).
uﬁ’!v - ‘U

2-(4-fluorophenyl)-2-oxoethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-

ylphenyl]jacrylate
(E)-3-[3-methoxy-4-(4-methyl-1H- —e Jslae Y (Allle - -YA) IPEA <ilay

\/\°) 4-fluorophenacyl bromide s (f.—-a-« Yo ~) imidazol-1-yl)phenyl]acrylic acid
Aol 5aal 43 jal) 5 s Aoy dic Jelill Jslae caliy g ¢ siblle YY) DMF (8 (a2
(J—e il Js1aa ) a2 e sodium bicarbonate ¢La g ethyl acetate «sliay .32al
WY magnesium sulfate (38 danlil) & el A8all Cadad A guianll ASkal) Juadtig
dlall salall aeady cdiethyl ether (g8 Adladiall salall (3lad . (yaide baa cal K5 A

o LS S yall 3 Jaaall ailll 685 siadl (S 5e (e pae YT o Jhanil i Sl

Vo

Yo
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'H-NMR (CDCls) & (ppm): 2.34 (s, 3H), 3.92 (s, 3H), 5.47 (s, 2H), 6.63 (d,
J=16.0Hz, 1H), 6.97 (brs, 1H), 7.20 (t, J=8.8Hz, 2H), 7.22 (d, J=1.6Hz, 1H), 7.23
(dd, 1=9.6, 1.6Hz, 1H), 7.30 (d, J=9.6Hz, 1H), 7.81 (d, J=16.0Hz, 1H), 7.85 (brs,
1H), 8.00 (dd, J=8.8, 5.6Hz, 2H).

Salas (¢

4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y)phenyl]

vinyl}-1H-imidazole
2-(4-fluorophenyl)-2- (—s Jsdae Slebu Gued 3adl HA CafiSiale] an A

Y. ) oxoethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylate
Jelal Jslae & gy (bl YY) acetic acid 4 (a3« A44) ammonium acetate 5 (a2
ethyl acetate <l ay ¢Maay . (aidda Jaria Gl Sy Ad jall 5 ) ja da j0 ) o
Cadat Ay gl Akl Juaiti o Adania) 3ol Y andic sodium  bicarbonate sl
cpaide bk vm i € 54 AlY magnesium sulfate (558 dadlll & guaall 33,k
1A Lila 30) silica b sa3—c Il S Jolaty A aland) salall A
= methanol:ethyl acetate <— ethyl acetate :4u—aill cu) « ¢Chromatorex™™ NH
Jranil s il aeati g diethyl ether-ethyl acetate & Aadlll dall salall (3las .(V:0

vl LS S )all B jaaall all (585 L ) giall S je (e pae Vot e
'H-NMR (CDCls) & (ppm): 2.32 (s, 3H), 3.87 (s, 3H), 6.95 (brs, 1H), 7.05 (4,
J=16.4Hz, 1H), 7.09 (t, J=8.8Hz, 2H), 7.11 (brd, J=8.0Hz, 1H), 7.15 (brs, 1H), 7.21
(d, J=8.0Hz, 1H), 7.32 (s, 1H), 7.40 (d, J=16.4Hz, 1H), 7.75 (dd, J=8.8, 5.6Hz, 2H),
7.83 (brs, 1H).

i

4-(4-fluoropheny)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-v])phenyl]

vinyl}-3-methyl-1H-imidazole

[0} dxpall]

o]

Yo

Yo
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)_,:_J
Jslae I (ane A /0 2o (JHare Sy e 555~ sodium borohydride —iliay
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl] (s
s die Jelidl) Jslae iy o llle ©) THF (4 (a2< ©+) vinyl}-1H-imidazole
(J—elil Jotaa ((AA Y\') methyl iodide aliay .3aal 5 delu saal Ad jall 3 )l o
¢los ethyl acetate —ibiay .Aclu VY 3ad 4 jall 5 ja da 3 e Jdelill Jolae iy
A mlal Caiat WAy sumad) Akl Juaitiy (Jeliil Jslas ) aadic sodium  bicarbonate
solall A5 . midie v a8 5 A SleY magnesium sulfate (358 Aanlill & gusaall
¢Chromatorex™ NH 4Ll 32L) silica 22 (5354 o silas S Jalaty dalaniall
O (ethyl acetate <= V:) = ethyl acetate:heptane tdtalll Cude

vl WS S el 3 jraall aall (585 . O giad) S pe

ESI-MS; m/z 389 [M"+H]. 'H-NMR (CDCL) & (ppm): 2.32 (s, 3H), 3.79 (s, 3H),
3.90 (s, 3H), 6.92 (d, J=15.6Hz, 1H), 6.93 (brs, 1H), 7.08 (t, J=8.8Hz, 2H), 7.14 (s,
1H), 7.16 (brs, 1H), 7.23-7.26 (m, 2H), 7.65 (d, J=15.6Hz, 1H), 7.74 (brs, 1H), 7.77
(dd, J=8.8, 5.6Hz, 2H).

EZ

vd

v tew
]

< —

2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1 -methyl-5-

phenyl-1H-imidazole

[oY Aauall

Yo
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(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-N-(2-0x0-2-phenylethyl)

acrylic acid amide

(E)-3-[3- o Js—ae (U (,—2llle +.VY) diethyl cyanophosphonate sl
(?___,ua Yo ~) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic  acid
oo iy A gi® jia i (bl V) DMF & (_ldle +.YY) triethylamine 5
a-aminoacetophenone hydrochloride «aliay &5 ¢d8ds ¥ 3aal &y 44e° Hina die Jelidl)
s Jeldl Jolae caliy JA3dy ¥ PlA Jelill Jolase ) Al Glady e (a3 VYY)
sodium bicarbonate ¢\ g ethyl acetate «aliay (Xazy .Chaly Opfielu a4 5° jJia
3 At 4y pumall A i A pumal) Aal) oty el Jslan Y ot
Jplaty A alandll sal Wl 85 L yadde Jadua Sad S 5 8 SleY magnesium sulfate
:dd il Cyde ¢Chromatorex ™ NH :dldla 3a) silica aDla (g3 30e G ya siley S

S e mpae Yoo e Jaandl (\ :© = methanol:ethyl acetate <— ethyl acetate

co LS S 5all 3 juaall all 5S35 L o) sl
'H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.91 (s, 3H), 4.92 (d, J=4.0Hz, 2H), 6.57
(d, J=15.2Hz, 1H), 6.80 (brt, J=4.0Hz, 1H), 6.93 (t, J=1.2Hz, 1H), 7.16 (d, J=1.2Hz,
1H), 7.21 (dd, J=8.0, 1.2Hz, 1H), 7.26 (d, ]=8.0Hz, 1H), 7.52 (t, J=7.2Hz, 2H), 7.65
(t, J=7.2Hz, 1H), 7.66 (d, J=15.2Hz, 1H), 7.73 (d, J=1.2Hz, 1H), 8.02 (d, J=7.2Hz,
2H).

Galas (Y

2-{(E)-2-[3-methoxy-4-(4-methyl- 1H-imidazol-1-yl)phenyllvinyl }-1-methyl-5-

phenyl-1H-imidazole

Yo
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VY

Y.V «methanol —8 —l s —h3> ¥ Jslas) methylamine (o Jslae iliay
(E)-3-[3-methoxy-4-(4-methyl-1H- (e Jslas ) (il ©) acetic  acid 4 (lile
— (?A“‘ K ~) imidazol-1-yl)phenyl]-N-(2-oxo-2-phenylethyl)acrylic acid amide
Glelu 00 saal il Cafi€s sale) ae Jeliill Jolas iy o Jilile Y +) xylene
s Al 5 e das Y 2l delil Jglae o 5 cmethanol i ol Chuai
) g2—iis sodium bicarbonate ¢l s ethyl acetate iliay . (yaide Jakia Cad K
Go—d A ailill Ayg caall & Sdall (8 da5 A5 wdanll Al Jiadliy (Adlana) oLl
Jday ddlanal) salall (85 L jmide Jaria SaS S 5 A5 ALY magnesium sulfate
:igi il Cude ¢Chromatorex'™ NH :dlela 32L) silica 2o (g3sae (Al ya sila S
(\ :0 = methanol:ethyl acetate <— ethyl acetate <— Y:) = ethyl acetate:heptane

o LS S el 5 Spml il 585 i S e 30 e V) o oand)
ESI-MS; m/z 371 [M™+H]. "H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.71 (s, 3H),
3.90 (s, 3H), 6.93 (brs, 1H), 6.97 (d, J=16.0Hz, 1H), 7.15 (brs, 1H), 7.17 (s, 1H),
7.23-7.26 (m, 2H), 7.37-7.42 (m, 3H), 7.46 (t, J=6.4Hz, 2H), 7.63 (d, J=16.0Hz,
1H), 7, 71 (d, J=1.6Hz, 1H).

E?

¢ J

“ Yo w

&

2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl}-4-phenyl-1H-

imidazole

HN \
Meo:©/\v(\;>\©
(E)-3-[3-methoxy-4-(4- (—e d}l&ﬂ Slela Vo sadl J\A.}.“ 25K 'BALG‘\ & Ciaa

Yo ~) methyl-1H-imidazol-1-yl)phenyl]-N-(2-ox0-2-phenylethyl)acrylic acid amide
delill Jslae & yu (sl 0) acetic acid & (aae ) +) ammonium acetate 5 (s

Yo



YEYA

YV¢e
¢L_ayethyl acetate <iliay .aiie Jaka il Sy o5 4 jal) 3 ) s Aa 0 o Al
ALl CGiiad Ay gemal) Akl Juaity (Adaiall sald) ) auda sodium bicarbonate
salall 35 . aide ek a3 S 5 o5 SlY magnesium sulfate 358 Aaslill &y gulaall
¢Chromatorex ™™ NH :i_Ldla 3.L) silica adla (ga5ee (G > Slag S lany dalandl

rethyl acetate <— ethyl acetate <~ V:) = ethyl acetate:heptane dgs il cud s
g,\.ﬁ)aﬂ'&‘}:unn ﬁﬂ‘ UJS'S u\_,.\a.“ g_:S)A e as Ve ‘_Ar— Chaasl (\:0 = methanol

ESI-MS: m/z 357 [M"+H]. "H-NMR (CDCl;) & (ppm): 2.29 (s, 3H), 3.72 (s, 3H),
6.91 (brs, 1H), 6.94 (dd, 1=9.6, 1.6Hz, 1H), 6.98 (brs, 1H), 7.04 (d, J=16.4Hz, 1H),
7.11 (d, J=9.6Hz, 1H), 7.25 (t, J=7.2Hz, 1H), 7.32 (d, J=16.4Hz, 1H), 7.38 (¢,

J=7.2Hz, 2H), 7.46 (brs, 1H), 7.70 (brs, 1H), 7.79 (d, J=7.2Hz, 2H).
o Jla

* Yaw

li

2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yvl)phenyl]vinyl}-1-methyl-4-

phenyl-1H-imidazole

[o¢ daiall]

M A )
eowm

N7ON

):;/
2-{(E)-2-[3-methoxy-4-(4-methyl-1H- (— () sl S e e a2 ¥ e Juans
‘_f’ LS dy plall udiy (PA ) ~) imidazol-1-yl)phenyl]vinyl}-4-phenyl-1H-imidazole

‘é_lgLASuS).qﬂzﬁml\ adll ¢S5 LY Jlall

ESI-MS; m/z 371 [M™+H]. 'H-NMR (CDCl;) § (ppm): 2.30 (s, 3H), 3.80 (s, 3H),
3.90 (s, 3H), 6.93 (brs, 1H), 6.94 (d, J=15.6Hz, 1H), 7.16 (brs, 1H), 7.19 (s, 1H),
7.22-7.28 (m, 4H), 7.38 (t, J=7.2Hz, 1H), 7.65 (d, J=15.6Hz, 1H), 7.71 (d, J=1.2Hz,
1H)7.80 (d, J=7.2Hz, 2H).
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methyl 5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenvl]vinyl}-1H-imidazole-4-carboxylate

[0 daall]
COgMe
HN N\
N F
N)f/:/N
J'*! .- \

2-(4-fluorophenyl)-1-methoxycarbonyl-2-oxoethyl (E)-3-[3-methoxy-4-(4-methyl-

1H-imidazol-1-yl)phenyl]acrylate
(E)-3-[3-methoxy-4-(4-methyl-1H- —s Js—aa ) (Uillle ¥) IPEA Ciliay
methyl 2-chloro-3-(4-fluorophenyl)-3- 5 (H \) imidazol-1-yl)phenyljacrylic acid
Js—lae iy o Allle Y ) DMF & (x> V.) «CAS #160727-96-8) oxopropionate
¢« ethyl acetate aliay .yl wdaJ a8 all 5 )y a4 a0 2 e Jelill
Gl Caiad 4 ganll ALkl Juailig o Jelidl) Jdan ) avdic sodium  bicarbonate
salall 855 . ymide Jaria Gl S 5 65 SleY magnesium sulfate (38 Aadlill 4y guaall
¢Chromatorex’ ™ NH :i-la 32la) silica a2 (g35ee Al ya gile s S Jalady Adlasiall
YaY e J—asil (V:0 = methanol:ethyl acetate <— ethyl acetate :4iaill Cula
v LS S 5all 3 Gl w585 . ) siall (S pe (e pne
'H-NMR (CD;0D) & (ppm): 2.32 (s, 3H), 3.83 (s, 3H), 3.90 (s, 3H), 6.47 (s, 1H),
6.60 (d, J=16.0Hz, 1H), 6.95 (brs, 1H), 7.16-7.22 (m, 4H), 7.28 (d, ]=8.0Hz, 1H),

7.78 (d, J=16.0Hz, 1H), 7.82 (d, J=1.2Hz, 1H), 8.10 (dd, J=8.4, 5.2Hz, 2H).
i.']u - Y
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methyl 5-(4-fluorophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)

phenyl]vinyl}-1H-imidazole-4-carboxylate
2-(4-fluorophenyl)- (— Js—lae Slelw Y+ paal lagdl CGadiSs sale) ae A

-

1-methoxycarbonyl-2-oxoethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)
\ ~) acetic acid —8 (H Y .V) ammonium acetate 9 (H‘“ V‘l\‘) phenyl]acrylate

aiae Jakui ciad S s Adadl ) pa Aa g ) 2 delil Jslae A (ke
A5l Jaaitiy cddlatiall salll ) asde sodium bicarbonate sl s ethyl acetate sliay
Gl S5 A Sy magnesium  sulfate 3 b Aailll & guaall dighall Cadat LA gaaall
tilals 33L) silica pSla (g3 gae (G ya flas S Jaladiy Adlaniall salall 35 . aide Jaka
= methanol:ethyl acetate <— ethyl acetate s Al (uda ¢«Chromatorex ™ NH
£VV e Juanil sl il aeady diethyl ether aaslll Aball salall Blas (V0

vl WS € all 3 paall il 585 . Ol sial) S 5e (e pase
'H-NMR (DMSO-ds) & (ppm): 2.32 (s, 3H), 3.87 (s, 3H), 3.96 (s, 3H), 7.05 (d,
J=16.8Hz, 1H), 7.08 (brs, 1H), 7.14 (t, J=8.8Hz, 2H), 7.27 (brd, 1=9.6Hz, 1H), 7.29
(brs, 1H), 7.32 (d, J=9.6Hz, 1H), 7.56 (brd, J=16.8Hz, 1H), 7.70-7.85 (m, 2H), 8.01
(brs, 1H).

E‘&

Vd

w Y.
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-

5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]

viny1}-(1H-imidazol-4-yl)methanol

[0'\ 2\.:.3.;.43\]
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methyl 5-(4-fluorophenyl)-2-{(E)-2-[3- (e Js—aa (f“"‘ \/\) LAH wliay

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -1H-imidazole-4-carboxylate
aal 38 all 5y = Aa 0 die Jeldll Jslaa iy ¢ fllle ©) THF (& (a2 o)
A bl Juaitig (el Jslan (Y oale Jslaag ethyl acetate <iliay .iuaiy delu
Cral K 5 A ;ﬁuﬁl magnesium sulfate (358 Aa0lll &) gunall A0kl Caiat LAy guaall
cud ) silica aSla gagee G gilay S Jilaty Adlanal) sall) A5 L yaise daiia
danlill aliall saladl (315 () :0 = methanol:ethyl acetate <— ethyl acetate dadanll
il 685 L 0 giall S 5a e a2 Y e Jranil ol pilly iy diethyl ether (g8

cst LS S yall 3 el

'H-NMR (CD;0D) & (ppm): 2.27 (s, 3H), 3.93 (s, 3H), 4.65 (s, 2H), 7.03 (d,
J=16.8Hz, 1H), 7.06 (brs, 1H), 7.13 (t, J=8.8Hz, 2H), 7.23 (brd, J=8.0Hz, 1H), 7.29
(brs, 1H), 7.30 (d, J=8.0Hz, 1H), 7.38 (d, J=16.8Hz, 1H), 7.64 (dd, J=8.8, 4.8Hz,
2H), 7.95 (brs, 1H).

=
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» Yew
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5-(4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-1H-imidazole-4-carboxylic acid

[eV dapuall]

N F
methyl 5-(4- (e Jstse Y (ke V) sobke Y sodium hydroxide Jslse <ibiay

fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl }-
Js—tae caliys ¢ Ll V) methanol A4 (s> Y £Y) 1H-imidazole-4-carboxylate
A Acbe VY 304l 4 50PA ¢ die g Clualg Aol Baal 4d yall 5 ) ja Aa jy i Jelall

Yo

Ve
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ke ¥ hydrochloric acid wiliay «Xiaey .48 jall 5 )) ya Ax o () 2l delidll Jlae
A8 Yo sad A all 5 e s die Mawy Al 3 (Jelill Jglaa ) (il V)
O oo VWA e duanil o il Jelil Jslae (e A siall dbiall 5ol s

vl LS S all B jraall pll (65 L Ol gind) S e
'H-NMR (CD;0D) & (ppm): 2.18 (s, 3H), 3.91 (s, 3H), 7.18 (d, J=16.4Hz, 1H),
7.22-7.29 (m, 4H), 7.42 (d, J=8.0Hz, 1H), 7.46 (brs, 1H), 7.69 (brd, I=16.4Hz, 1H),
8.00-8.10 (m, 3H).
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5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y)phenyl]

vinyl}-1H-imidazole-4-carboxylic acid (2-chloroethyl)amide

[c/\ Z\A_‘ua]\]

Cl

O— ds—tae V) (== 1Y) EDC; (,—e 10) HOBT M} o cilia
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
2-chloroethylamine ‘((,;A | ~) yDphenyl]vinyl}-1H-imidazole-4-carboxylic acid
Js—ae oty (bl ¥) DMF & (_fllle +.Y0) IPEA 5 (a3« ©7) hydrochloride
¢l—a g ethyl acetate «dliay (A Jamy el 8o ol 4d jall 5 )) ja 4a 50 2ic Jelall
Al Caiad 4 guaall Abdal) Juadiiy Jel@ll Jglas ) aviic sodium  bicarbonate
Salall (A5 . ybde Jaris Caad S 5 5 Sl magnesium sulfate (3sé Aailill 4, guianl)
¢Chromatorex " NH :4Lila 32L) silica aDla (535ac o sile g S dalady ddlanll

Yo
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axe V4 e Juasil (1:0 = methanol:ethyl acetate <— ethyl acetate ‘4l cyla
voh LS S 5all B jpaall aill (585 L o siadl S ye (e
ESI-MS; m/z 480 [M'+H]. 'H-NMR (CDCl) & (ppm): 2.23 (s, 3H), 3.62-3.77 (m,
4H), 3.82 (s, 3H), 6.92 (brs, 1H), 6.93 (d, J=16.4Hz, 1H), 6.98-7.06 (m, 3H), 7.07
(d, J=1.2Hz, 1H), 7.15 (d, J=8.0Hz, 1H), 7.40 (d, J=16.4Hz, 1H), 7.69 (d, J=0.8Hz,

1H), 7.78 (dd, J=8.4, 5.6Hz, 2H).
Yo Jbe

o Y.
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-

1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinvy1}-6.7-dihydro-5H-imidazo[1,5-a]pyrazin-8-one

[0‘\ 2\;:.3.».4]\]

o Jslaa (P..o Yol e JPEAT DRIV g (15}33._') sodium hydride «slia
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}
Y) DMF & (a2« ) ©) vinyl}-1H-imidazole-4-carboxylic acid (2-chloroethyl)amide
Yo sl 2 5 a da die Jelil Jgdae caliys (Al e da o e (bl
Juadii g ¢ Jelil Jslae ) auis sodium bicarbonate s ethyl acetate blay 438y
S5 A ALY magnesium  sulfate (358 Aa3Ul &y sanll Aipdal) Caiad L4 suzaall Ayl
s2L) silica oD (ga5ee A a silay S Jlaty ddlatall salall 5 . mise Jakia il
methanol:ethyl acetate <— ethyl acetate :diaill Cule ¢Chromatorex™ NH :dlils
vl LS S all 3 jaaall gl 06K L ol giall S e e pae Vo Je Juanil (Vi0 =

ESI-MS; m/z 444 [M*+H]. "H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.87 (s, 3H),
4.05 (t, J=9.2Hz, 2H), 4.44 (t, J=9.2Hz, 2H), 6.93 (brs, 1H), 6.99 (d, J=16.0Hz, 1H),
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7.06-7.15 (m, 4H), 7.22 (d, J=8.4Hz, 1H), 7.47 (d, J=16.0Hz, 1H), 7.75 (brs, 1H),

7.90 (dd, J=9.2, 5.6Hz, 2H).
VY Jba

w te e

1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-7-methyl-6.7-dihydro-5H-imidazo[ 1,5-alpyrazin-8-one

[T Gl

(s
N
MeOU\/Q\N .
N7N
):;/
oo (o) (pae A /00 die Sy e 5 523 sodium hydride <ilia
1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] (»
¢(Allle ¥) THF g (aae £Y) vinyl}-6,7-dihydro-SH-imidazo[1,5-a]pyrazin-8-one
methyl iodide «il—ay A58 Yo el 48 jall 5 )} ja da o 2ie Jeldll Jelaa Caliy
3a W A8 all 5 ) ) Ao yn die Jelil Jalaa Gl cJelill Jolaa (a0 ¥4)
«J—elill Jgdae VY avia sodium bicarbonate ¢l g ethyl acetate —iliay . yiic L
Y magnesium sulfate (38 Aailill &) giaall A3 kel Caiat A goaal) AEd) Joadn
Pt (535 e Al ya flay S Jidaty ddlasiall sl a5 cpaiie Jain il K 5
<- ethyl acetate :4u8 a3l il s ¢Chromatorex™ NH 4 Llia EAL_A) silica
il OS5 L Ol giadl S 5a e a3 Vo Je Juasil (V:0 = methanol :ethyl acetate
roh LS S jall 3 30aall
'H-NMR (CDCl;) & (ppm): 2.36 (s, 3H), 3.54 (s, 3H), 3.90 (s, 3H), 3.94 (t, J=9.6Hz,
2H), 4.27 (t, J=9.4Hz, 2H), 6.93 (d, J=16.0Hz, 1H), 6.95 (brs, 1H), 7.14-7.19 (m,

o]

Yo

£
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3H), 7.23-7.28 (m, 2H), 7.37 (dd, J=8.8, 5.6Hz, 2H), 7.86 (d, J=16.0Hz, 1H), 7.88

(brs, 1H).

F

W J

- b

t3

o~

1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5,6-dihydroimidazo[5.1-c][1.4] oxazin-8-one

[T dapall]
0
o
N
MeO AP
:@/LN E
d"!o' ‘

2-bromoethyl 5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-

vDphenyllvinyl}-1H-imidazole-4-carboxylate
5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy- (— Jslae ) (a2 £Y) DCC iliay

A ~) 4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl}-1H-imidazole-4—carboxylic acid
Gliy g ¢ illle ¥) DMF & (a2« ©) DMAP «(sildle +.YY) 2-bromoethanol 5 (pas
ethyl acetate by ¢3 Samy el 10 32 28 jall ) ya Ay vie Jelidl) Jslaa
G da WA gaaall Aidall Jeadi g cJelil Jslae Y asdie sodium bicarbonate sles
caiia i Ciad S5 5 ALY magnesium sulfate (358 Aaslll A gaal) Asudall
i ail Cud ) silica PDa g5 (> Slas S Jlaty dalanall salal) AT
S e (= aae YV e Juaail (V:0 = methanol:ethyl acetate <~ ethyl acetate

cob LS S all B el pll (oSS o) giadl
'H-NMR (CDCly) 8 (ppm): 2.28 (s, 3H), 3.56 (t, J=5.6Hz, 2H), 3.84 (s, 3H), 4.58 (t,
J=5.6Hz, 2H), 6.93 (brs, 1H), 7.01 (d, J=16.4Hz, 1H), 7.08-7.15 (m, 4H), 7.20 (d,
J=7.6Hz, 1H), 7.56 (d, J=16.4Hz, 1H), 7.74 (brs, 1H), 7.86-7.95 (m, 2H).

o

Vo

Y
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1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6-dihydroimidazo[5.1-c][1.4]oxazin-8-one
e dslae Y (e ¥ /N0 die Sae Sy e (5 5iag) sodium  hydride Caliay

2-bromoethyl 5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
bty g o allle Y) DMF (4 (a3« YY) yl)phenyl]vinyl}-1H-imidazole-4-carboxylate
¢« ethyl acetate sy .olelu SO 3aa) 4d 52l 5 ) ja Aa j0 2ie Jelill J sl
i Sphall (aiad A guanll Al Juad®iy (Jelil Jglae ) avie sodium  bicarbonate
salll 85 . paida Jaraa cad K 5 A SlY magnesium sulfate (38 Aadlll 4, suanll
¢Chromatorex ™ NH :d_Lals 33L) silica b (g330e A ja sile 5 S Jalaty ddlanial)
ane YV e Jiasil (1:0 = methanol:ethyl acetate <— ethyl acetate :4bualll e

coht S S Hall B Jnaall aill (585 L ) giall S 50 (1

'H-NMR (CD;0D) & (ppm): 2.30 (s, 3H), 3.97 (s, 3H), 4.48 (t, J=5.6Hz, 2H), 4.71

(t, J=5.6Hz, 2H), 7.03 (brs, 1H), 7.12 (d, J=16.0Hz, 1H), 7.16 (t, J=8.8Hz, 2H),
7.24-7.36 (m, 3H), 7.84 (brs, 1H), 7.85 (d, J=16.0Hz, 1H), 8.14 (dd, J=8.8, 5.2Hz,

2H).

bl ]..-
-

1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6-dihydro-8H-imidazo[5.1-c][1.4]oxazine and 2-{4-(4-fluorophenyl)-5-

methoxymethyl-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}

imidazol-1-yl}ethanol

[NY dapal]
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1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4- (e Jslae A (a3 V) LAH by
(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6-dihydroimidazo[5,1-c][1,4]oxazin-8-
3ol A jall 5 ya Aa o aie Jelill Jglaa aliy g of sililla \)Tpﬂ:gg(f.M ©) one
ke © sodium hydroxide Jslae ¢ lile «.01) sle Jsill o iliay A38a Y
c—diy el Jslae ) (ildle ©) methanol s (ilile +.+¥) sle ¢(Lilile .0 Y)
Gl . pa d3e Jar i sl da oy salell S 5y cCelite b o S (Blxal)
& Aaslll dland) salall e Jslaa (I (p2e 1) p-toluenesulfonic acid monohydrate
3 A i)Yy aie Jelil) Jglae Caliyy o jlile V) DMF 5 (kik ©) toluene
ilay (A Saay A8 el 3 ) s da gy o ajud delill sl & Ll el
sl Jaitiy ol clill Jslas Y avdie sodium bicarbonate ¢las ethyl acetate
sl S S Sy magnesium  sulfate (358 425Ul &) guaal) el Chial 4 gucaall
rilala 32Le) silica a2 (g2 gae (B a silag S Jidady dalanall salell 85 . it ek
(Y:0 =ethyl acetate:methanol <— ethyl acetate 14iail) Cude ¢Chromatorex ™ NH
1-(4-fluorophenyl)-3- {(E)-2-[3-methoxy-4-(4-methyl- 1H- (— a0} Jo Juaail
a—a>= Y 5 imidazol-1-yl) phenyl]vinyl}-5,6-dihydro-8H-imidazo[5,1-c][1,4]oxazine
2-{4-(4-fluorophenyl)-5-methoxymethyl-2- {(E)-2-[3-methoxy-4-(4-methyl-1H- (,—
.imidazol-1-yl)phenyl]vinyl }imidazol-1-yl}ethanol
1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl- S jall 3 jraall aisll 65
LS 1H-imidazol-1-yl)phenyl]vinyl}-5,6-dihydro-8H-imidazo[5,1-c][1,4]oxazine
ESI-MS; m/z 431 [M™+H]. 'H-NMR (CDCl;) & (ppm): 2.41 (s, 3H), 3.92 (s, 3H),
4.11-4.20 (m, 4H), 5.07 (s, 2H), 6.92 (d, J=16.4Hz, 1H), 6.98 (brs, 1H), 7.11 (t,

¢o
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J=8.4Hz, 2H), 7.18 (brs, 1H), 7.23-7.29 (m, 2H), 7.56 (dd, J=8.4, 4.8Hz, 2H), 7.66
(d, J=16.4Hz, 1H), 8.01 (brs, 1H).
2-{4-(4-fluorophenyl)-5-methoxymethyl-2-{ (E)-2-[3- S yall 3 jraall sl (5SS
<€ methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }imidazol-1-yl} ethanol
o
ESI-MS; m/z 463 [M'+H]. 'H-NMR (CDCl;) & (ppm): 2.38 (s, 3H), 3.44 (s, 3H),
3.91 (s, 3H), 4.01 (t, J=4.4Hz, 2H), 4.32 (1, ]=4.4Hz, 2H), 4.49 (s, 2H), 6.96 (brs,
1H), 7.08 (d, J=16.0Hz, 1H), 7.14 (t, J=8.8Hz, 2H), 7.21 (brs, 1H), 7.23 (d, J=6.4Hz,
1H), 7.25 (brd, J=6.4Hz, 1H), 7.63 (dd, J=8.8, 5.2Hz, 2H)7.79 (d, J=16.0Hz, 1H),

8.00 (brs, 1H).
Yo s

o Y.
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1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-7-methyl-5.6.7.8-tetrahydroimidazo[1,5-a]pyrazine

[17 dipeall]
/
("N
N
Meojg/\//\\N .
.-..! - \

2-{4-(4-fluorophenyl)-5-hydroxymethyl-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yDphenvyl]vinyl}imidazol-1-yl}ethanol

1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy- (— Jslsa Y (a2e ) +) LAH il

4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6-dihydroimidazo[5,1-c][1,4]oxazin-
Al 3l s a0 die Jeldl) Jolas lyy o sildle ¥) THF (& (ae ©7) 8-one

o)



YEVA

VAo
«Jelidl) Jglas Y ania sodium bicarbonate ¢le ethyl acetate il 438 £+ 524
LY magnesium  sulfate (358 43lll 4, guanll Al Caiat LA guanll Audal) Juadti
ol ()9S5 LAY o giall e (e pae 08 (o Juanil (it daiia a3 K5
cel LS S jall 3 haaall
ESI-MS; m/z 449 [M" + H].
Gaalan (Y

1-(4-fluorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-7-methyl-5.6.7.8-tetrahydroimidazo[1,5-a]pyrazine
2-{4-(4-fluoro  — Js—Ise 1) (axe YA+) Dess-Martin periodinane sl

phenyl)-5-hydroxymethyl-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)
¢(,—3llle Y) methylene chloride & (aae ©4) phenyl]vinyl}imidazol-1-yl}ethanol
Jotdae Gl oo aig el saad 48 el 5 ) ja 4a 3 2ie Jelidll Jglae altyg
bl iay Ayl Skl Jead®i g o Jelil Jslas s be Y sodium hydroxide
v.+A) acetic acid ¢«(_sblls +.V «methanol 2 ol > Gu3a ¥ J slas) methylamine
iy g (Aaslil) & guaal) didall Y (ane YA ) sodium triacetoxyborohydride 5 (_ibile
oL asethyl acetate Ciliay chuais delu 3aa) 20,2l 5 _a da s xie Jelidll Jjlaa
gyl Caind A guaell A8l Juadliy cJeli@ll Jgase ) ade sodium  bicarbonate
salall B0 . (i Javia caad S 5 5 ALY magnesium sulfate (58 dadlill 4y guanl
¢Chromatorex ™ NH :dLels 3.L) silica pSla (gdgee A o sila g S Jadaty ddlasial)
e ) Je Juaail (V:0 = methanol:ethyl acetate <~ cthyl acetate Mot cuda
vt WS S all 3 haall all (655 . 0 g3l S ye (e
ESI-MS; m/z 444 [M*+H]. 'H-NMR (CDCL) § (ppm): 2.37 (s, 3H), 2.56 (s, 3H),
2.91 (t, J=5.6Hz, 2H), 3.83 (s, 2H), 3.91 (s, 3H), 4.19 (t, J=5.6Hz, 2H), 6.91 (d,
J=16.0Hz, 1H), 6.96 (brs, 1H), 7.11 (t, J=8.8Hz, 2H), 7.17 (brs, 1H), 7.21-7.28 (m,

2H), 7.61 (dd, J=8.8, 5.6Hz, 2H), 7.66 (d, J=16.0Hz, 1H), 7.93 (brs, 1H).
Y1 e

® Yoo
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3-(3-fluorophenyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl]

viny1}-4H-[1,2.4]triazole

[1¢ druall]
NN F
)
Meo@/\/LN)\g
H
N)//:JN
d'..] g \

tert-butyl N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acryloyl }

hydrazinecarboxylate
(E)-3-[3- o Jslas () (sae ©3+) EDC s (a2e £Y+) HOBT Jill e il
6((b___A'A oY ~) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyllacrylic  acid
iy o slile Vo) DMF (& (sildle +.VY) IPEA 5 (a2 YVV) tert-butyl carbazate
¢l agethyl acetate sl ay el Y0 32d 43 3l 5 ) 2 45 p3 2ie Jeldll) Jylae
il (aias A gl ASidall Jiaitiy cJelil) Jglae ) avia sodium  bicarbonate
skt alay L midie dada Caad S 5 A AleY magnesium sulfate (358 danlill & gucanll
TMA e J sl ethanol s ethyl acetate (s bslie Jslaa e daslill biall salal)
rolt S S all 8 el il (4585 L Gl il S ye (g0 e
'H-NMR (CDCl3) & (ppm): 1.51 (s, 9H), 2.30 (s, 3H), 3.88 (s, 3H), 6.45 (d,
J=15.6Hz, 1H), 6.76 (brs, 1H), 6.93 (s, 1H), 7.09 (brs, 1H), 7.11 (brd, J=8.0Hz, 1H),

7.25 (d, J=8.0Hz, 1H), 7.65 (d, J=15.6Hz, 1H), 7.73 (s, 1H), 8.80 (brs, 1H).
-ﬁ‘!o - *

(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyljacrylic acid hydrazide

dihydrochloride
) (=il ¥) ethyl acetate & ke ¢ hydrochloric acid (s Jslae Ciliay
tert-butyl N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] (—e J slaa

methanol s ( bl °) ethyl acetate 4 ((A-a T'W\) acryloyl }hydrazinecarboxylate

Yo

Yo

Yo



YEYA

YAY
sl an il 2 BiAN 8 n A e Jelid) e iy o slle V)
ToA Ll Jeasil diethyl ether ae duid s zad Al Jelddll Jglas (4 dau sl Al
vt LS oS pall 8 ppaall aill (5585 L ) siad) S 5e (g0 p2e
ESI-MS; m/z 273 [M" + H].
Gaalan (Y

3-fluorobenzoic acid N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

acryloyl}hydrazide

(E)-3-[3-methoxy-4- (= Jslae ) (ane Y+ +) EDC (a0 V+) HOBT iliay

VY ~) (4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid hydrazide dihydrochloride

Jslae caliyg (DMF & (pldle YY) IPEA 5 (a2 ¢4) 3-fluorobenzoic acid ¢(pae

Js—ae Y slegethyl acetate <iliay Al VY 5ad 48 jall 3 ) s 4 0 2ie Jeldil

sl S e o g AT e ) s A il a5l ey eJoll
oo LS S 5all 8 naall a4y 550

ESI-MS; m/z 395 [M* + H].
f..! - - i

2-(3-fluorophenyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-[1,3.4]oxadiazole
3-fluorobenzoic acid N'-{(E)-3- (— Jslae aal 5 delusaal A1 Ve e iy

<t (?M /\'\) [3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acryloyl} hydrazide
A el 0 a Aan Y ot delad Jatae &y (Al Y) phosphorus oxychloride
Y sodium hydroxide J s—las s methylene chloride «sliay . yadde Jaiia Ciad K 9
Giod Al G guaall Ak Caind LA gaaadl ARl Juaitiy calasall saldl ) (ke
Jdany A alanall sal ) (85 L adde Jakia D% S 5 5 ALY magnesium sulfate
tigi il cude ¢Chromatorex™ NH :dlala 32l) silica oAb (g33ae G s> $ila S
S e s pe 10 o Jiasl (ethyl acetate <= V:) = ethyl acetateheptane

coh LS S yall 3 el 2l OsShLop) gaad)

Vo
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ESI-MS; m/z 377 [M'+H]. 'H-NMR (CDCly) & (ppm): 2.31 (s, 3H), 3.94 (s, 3H),
6.96 (brs, 1H), 7.12 (d, J=16.4Hz, 1H), 7.22-7.30 (m, 3H), 7.31 (d, J=8.4Hz, 1H),
7.51 (td, J=8.0, 6.0Hz, 1H), 7.63 (d, J=16.4Hz, 1H), 7.75 (d, J=1.6Hz, 1H), 7.79-
7.84 (m, 1H), 7.92-7.95 (m, 1H).

G@alas (o

3-(3-fluorophenyl)-5-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]

vinyl}-4H-[1,2 4]triazole
O_Ad_,__‘.am g_L..a.A.'U:LDL_.w'EJ_AS LAl dic J\s,x]\ 2 “S.:Lcj c.duu.l

3

2-(3-fluorophenyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]
acetic acid (b (pa= Y+ ©) ammonium acetate 5 (a>= ©+) vinyl}-[1,3,4]oxadiazole

M et 3 S b 5 m R o) Sl el sl o (AL T)
¢dilanal) saldl ) arde sodium bicarbonate ¢l g ethyl acetate «sliay . yaddse
Y magnesium sulfate 32 dailll A peaell Al Caint LAy guanll Akl Jiaiti
At (53 gas g\ﬁﬁujﬁdggw\mu\éﬂ.uagh.z.m}} a
e Jwaail (V:0 = methanol:ethyl acetate <~ ethyl acetate rdgiaill Cuda) silica

ol LS S all 8 all il (555 ) sin) S s 3 e Y

ESI-MS; m/z 376 [M" + H].
VYWt

o Y.

13

o

3-(4-fluorobenzyl)-5-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-4H-[1,2.4]triazole

F
N-N
N
H
7 N
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2-(4-fluorobenzyl)-5-{ (E)—2-[3-methoxv-4-(4-methyl—1H-imidazol-1-Vl)phenLlL

vinyl}-[1,3.4]Joxadiazole

(E)-3-[3-methoxy-4-(4-methyl-1H- (e ) all S pe (e pne 10 o uans

4-fluoro s (a>= Y+ +) imidazol-1-yl)phenylJacrylic acid hydrazide dihydrochloride

3 yaall ar gl (553 N7 Jadl b LS &G plall iy (a>= £©°) phenylacetic acid
b LS ol

IHNMR (CDCly) 5 (ppm): 2.30 (s, 3H), 3.90 (s, 3H), 4.2 (s, 2H), 6.93 (brs, 1H),

6.9 (d, I=16.0Hz, 1H), 7.05 (t, J=8.4Hz, 2H), 7.15 (d, J=2.0Hz, 1H), 7.17 (dd,

J=8.0, 2.0Hz, 1H), 7.27 (d, ]=8.0Hz, 1H), 7.32 (dd, }=8.4, 5.2Hz, 2H), 7.45 (d,
J=16.0Hz, 1H), 7.72 (d, J=1.2Hz, 1H).
cﬂ'! . Y

3-(4-fluorobenzyl)-5-{( E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

viny1}-4H-[1,2.4]triazole
2-(4-fluorobenzyl)-5-{(E)-2-[3- » Jslae Slela C‘-’Ji 3aal 4 6PV 00 die by

(—= 19) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-[1,3,4Joxadiazole
3 Jelid Jslase o gy . (ildle V) acetic acid b (pa« YO1) ammonium acetate 5
sy ethyl acetate il iy .a—ide Jakwa ool S pg a0l 3 > ia
i mhl (o da A euaal) Akl Jeadi g cddlatal) salall ) aniie sodium bicarbonate
salall A5 . pbda Jakia Caad S 5 oS (SleY magnesium sulfate 98 dailill 4y guzaall
<— ethyl acetate 1Al cud ) silica Do (g2 gee (s sile s S Jilady ddlasal
g—=a3y diethyl ether (3 daal) dball saladl (3le3 .(V:0 = methanol:ethyl acetate

ol LS a8 el ol 5565 - gl 5 50 e £l omnd] sl il
ESLMS; m/z 390 [M*+H]. 'H-NMR (CDCl) & (ppm): 2.30 (s, 3H), 3.89 (s, 3H),
418 (s, 2H), 6.94 (brs, 1H), 7.05 (t, J=8.8Hz, 2H), 7.06 (d, J=16.4Hz, 1H), 7.18
(brd, J=6.0Hz, 1H), 7.19 (brs, 1H), 7.25 (d, J=6.0Hz, 1H), 7.30 (dd, J=8.8, 5.6Hz,
2H), 7.59 (d, J=16.4Hz, 1H), 7.72 (brs, 1H).
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3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1 -y)phenvyl]-(E)-

methylidene}-5.6.7.8-tetrahydroimidazo[1,2-a]pyridine and 2-(4-fluorophenyl)-8-

{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}-5.6.7.8-

tetrahydroimidazo[1.2-a]pyridine

[V drual]

F
N
p o\ N
MeC \
> U
7N

tert-butyl 5-chloro-2-(diethoxyphosphoryl)valerate (3.as ( \)'

hexane p—e (pa VY. £ /&1 2o JaeCyj o $ sis3) sodium hydride S
tert-butyl o Js—lne Jaduilly Calizay LA 3l salall A 3Y <l e SO (Lalile Vo)
O—s 2o Y (b—lle Vo +) THF & (~—= )+ +) diethylphosphonoacetate
A My A58 Y DA 4 5ie jiea die (illl 0+ ) THF (& sodium hydride
Ll Giliay 33l 5 el 53 Lilis) aliyy 3l 550y Ao Y Jelidl Jslas
Jstse Y (sllle Vo) THF i (2> YY©) 1-bromo-3-chloropropane (e Jslas
$ale] e Je il Jglae iy el Biliayl JLGS) amy & ¥o DA Jelid)
il AL,a0 50 n Aad ) 2l Jelil Jslae @iy Aelu 10 Badl Al CaiSs
A3l Juaitiy o A V) arde Ale ammonium chloride Jslaas (U V) ethyl acetate
s’ 7S iy Sk magnesium sulfate (358 Aa3Ull 4y puaal) d3dall (il L4, puaal)
LS oS yall 3 jpaall asll (5685 . 0 giall S ja (e pa VIV E e Jeanil aide s
o

Yo

¢0



YEYA

AR

'{-NMR (CDCl3) 8 (ppm): 1.31-1.48 (m, 6H), 1.48 (s, 9H), 1.79-2.14 (m, 4H),
2.73-2.91 (m, 1H), 3.55 (t, J=6.4Hz, 2H), 4.10-4.19 (m, 4H).
12 (¥

tert-butyl 5-chloro-2-{1-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl-(E)-

methylidene]valerate
AY'.0) tert-butyl 5-chloro-2-(diethoxyphosphoryl)valerate (| s—il —e il

3-methoxy-4-(4- —e Js—ae Y (s> ¥4.1) lithium hydroxide monohydrate 5 (a>
ethanol 5 (—aldle "+ +) THF & (s> ©+) methyl-1H-imidazol-1-yl)benzaldehyde
oo 3B 2y L Y Jgha Aa0 5 s Aa o vie Jelill Jolae Gliyg o lile Yov)
Al )ity o Je i) Jslaa Y ethyl acetate s sle Cilimy calal) 3 sall oliss
magnesium (55— —aéad & ¢ ale Jlae pe Aadlill 4 guaal Akl Jui L4 gaianll
o sl S dlaty dalana)l salall 80 . adds Jaka Cad S iy Al sulfate
Al al salall ski Slays ¢( Vi) = ethyl acetate:heptane il Cuda) silica Db
S ye (e ax 06,9 e Juasil hexane s ethyl acetate (e Lo stie Jslase (e Al

ol LS a5 gl il (3555 ) il
IH-NMR (CDCls) & (ppm): 1.5 (5, 9H), 1.99-2.08 (m, 2H), 2.30 (s, 3H), 2.63-2.71
(i, 2H), 3.59 (t, J=6.4Hz, 2H), 3.87 (s, 3H), 6.93 (m, 1H), 7.00 (d, =1 2Hz, 1H),
7.09 (dd, J=8.4, 1.2Hz, 1H), 7.27 (d, J=8.4Hz, 1H), 7.58 (s, 1H), 7.72 (m, 1H).

Galan (Y

5-chloro-2-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]~( E)-methylidene}

valeric acid trifluoroacetic acid salt
tert-buty] 5-chloro-2-{1-[3- = Jslaa Y (ke Y +) trifluoroacetic acid —sbaa;

ot (6‘“ °) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl-(E)-methylidene]valerate
53 a) Ad el 55 ya A die Jelil Jslae aliy g o iblle Y+) methylene  chloride
i ki m cand Jelil Jslae S cplall o gl ol e S e el
O pa 0.V e Juasilethyl acetate pe Juidy e Al Aanlill doleall salall aand

ol LS S 5l 8 Spaall pal) ()65 gl S e

Yo

Yo
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Y4y
IH-NMR (DMSO-dg) § (ppm): 1.93-2.03 (m, 2H), 2.35 (s, 3H), 2.58-2.66 (m, 2H),
3.70 (t, J=6.4Hz, 2H), 3.91 (s, 3H), 7.24 (dd, I=8.4, 1.2Hz, 1H), 7.37 (d, J=1.2Hz,
1H), 7.64 (d, J=8.4, 1H), 7.66 (m, 1H), 7.76 (s, 1H), 9.36 (m, 1H).
Galas (¢

2-(4-fluorophenyl)-2-oxoethyl 5-chloro-2-{1-[3-methoxy-4-(4-methyl-1H-imidazol-

1-vD)phenyl]-(E)-methylidene} valerate
5-chloro-2-{1-[3-methoxy-4-(4- —La (30 Jslae (ALl « . ¢) IPEA ilay

methyl-1H-imidazol-1-yl)phenyl}-(E)-methylidene} valeric acid trifluoroacetic acid
Jstae iy 5 o sildle ¥) DMF (4 (aas A) 4-fluorophenacyl bromide 5 (a2 V1 +)
elayethyl acetate cil ay 48383 Yo 32 A8 a0l 5 ) o 35 j0 i Jelall
A Guall Coia &) guiaal) Al Jiaiiiy (Jeliil) Jglas Y andia sodium  bicarbonate
salall 5 . jaddie Jakin it S 5 A SlY magnesium sulfate (353 Aa3Ull 4, guaxl)
‘heptane :dd il cud ) silica Db (g33—ac A Hlay S Jolad ddlandl)
0555 o) siadl (€ e (10 paa £V Je Juasil (ethyl acetate <— V:) = ethyl acetate

ol LS S5l 3 el il
'H-NMR (CDCl3) & (ppm): 2.09-2.20 (m, 2H), 2.31 (s, 3H), 2.78-2.85 (m, 2H), 3.63
(t, J=6.4Hz, 2H), 3.89 (s, 3H), 5.47 (s, 2H), 6.95 (brs, 1H), 7.07 (d, J=1.6Hz, 1H),
7.10 (dd, J=8.0, 1.6Hz, 1H), 7.18 (t, J=8.4Hz, 2H), 7.29 (d, J=8.0Hz, 1H), 7.77 (brs,
1H), 7.85 (s, 1H), 7.99 (dd, J=8.4, 5.2Hz, 2H).

Baas (o

3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methvlidene}-5.6.7.8-tetrahydroimidazo[1,2-alpyridine and 2-(4-fluorophenyl)-8-

{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]-(E)-methylidene}-5.6.7.8-

tetrahydroimidazo[1.2-a]pyridine
2-(4-fluorophenyl)-2-oxoethyl 5- (e Jslae calelu Cuwtaal 45642V V e 2ie sy

chloro-2-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}
& 5y (bl V) acetic acid (2 (a3« Y ©¢) ammonium acetate y (a2 ¢V) valerate

o]

\o

Yo
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Y4Y
Gl . aiie Jai i o Sy A8l 5l A () uul Jelidl Jslae
sl Jaitiy (dalanal sl all ) asdie sodium bicarbonate ¢l g ethyl acetate
ciat 3 S iy ALY magnesium sulfate (358 A5l & gaaad) AGdal) Caiad LAy guiand)
i) silica aa (53 5ec &> flag S Jidaly dalandl salall 30 . yadde Jaiia
methanol:ethyl acetate <— ethyl acetate <— Y:) = ethyl acetate:heptane 144 —aill
3-(4-ﬂuorophenyl)-8-{l-[3-methoxy-4-(4-methyl- (e paae V¢ e Jaasd (\ 14 =
1H-imidazol-1-yl)phenyl]-(E)-methylidene} -5 ,6,7,8-tetrahydroimidazo[1,2-

2-(4-ﬂuoro-phenyl)-8-{l-[3-methoxy-4-(4-methyl-1H- e Y 5 a]pyridine

.imidazol-1-yl)phenyl]-(E)-methylidene}-5 ,6,7.8-tetrahydroimidazo[1,2-a]pyridine
3-(4-ﬂuoropheny1)-8-{1-[3-methoxy-4-(4-methyl-1H- S yall 3 jaall ?:‘3'“ OsSa

imidazol-1-yl)phenyl]-(E)-methylidene} -5,6,7,8-tetrahydroimidazo[1,2-a]pyridine
ESI-MS; m/z 415 [M™+H]. 'H-NMR (CDCl3)  (ppm): 2.09-2.17 (m, 2H), 2.39 (s,
3H), 2.92-2.99 (m, 2H), 3.89 (s, 3H), 4.12 (t, J=5.6Hz, 2H), 6.97 (brs, 1H), 7.07 (&,
J=8.8Hz, 2H), 7.09 (d, J=1.6Hz, 1H), 7.10 (dd, J=6.0, 1.6Hz, 1H), 7.15 (s, 1H), 7.26
(d, J=6.0Hz, 1H), 7.79 (dd, J=8.8, 5.2Hz, 2H), 7.81 (brs, 1H), 7.96 (brs, 1H).
2-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H- S pall 3 jpaall il S0

imidazol-1-yl)phenyl]-(E)-methylidene}-5 ,6,7,8-tetrahydroimidazo[1,2-a}pyridine
ESI-MS; m/z 415 [M™+H]. 'H-NMR (CDCl3)  (ppm): 2.03-2.11 (m, 2H), 2.32 (s,
3H), 2.90-3.01 (m, 2H), 3.86 (s, 3H), 4.04 (t, J=5.6Hz, 2H), 6.93 (d, J=1.2Hz, 1H),
7.07 (brs, 1H), 7.08 (brd, ]=8.4Hz, 1H), 7.14 (t, J=8.4Hz, 2H), 7.18 (d, J=1.2Hz,
1H), 7.24 (d, J=8.4Hz, 1H), 7.38 (dd, J=8.4, 5.6Hz, 2H), 7.74 (brs, 1H), 7.77 (brs,

1H).
Yo Jbe
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2-(4-fluorophenyl)-8-{1-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methylidene}-5.6.7.8-tetrahydro[1 2.41triazolo[1,5-alpyridine

[ Aaal]
F
N
Meo@/\@l
N)//—\JN
a'l 24 (

tert-butyl N'-{5-chloro-2-{1-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methylidene}pentanoyl }hydrazinecarboxylate
e (= Js—las &) (pa= 10Y) EDCy (p>= Y +A) HOBT Sl o Gl

5-chloro-2-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-methylidene}

IPEA 5 (a—s= V) tert-butyl carbazate ¢(p2 ¥+ +) valeric acid trifluoroacetic acid
530 6al 5l An die Jelill Jslae il o silile ©) DMF i (alile «.¥A)
«Jelitll Jslaa Y anie sodium bicarbonate ¢las ethyl acetate il Laleln &D
Y magnesium sulfate 38 Aaslll 4y guandl ALkl Caind A guanll Al Jaaidii g
P (52 5—as &2 silas S Jilaly Adlanal salall A5 . aide baa Db S 5 A
\:\ = ethyl acetate:heptane :duiaill cule ¢«Chromatorex’ " NH :4lda 3.W) silica
S all 5 aall adll ¢S5 L ) siall S ja (e pae YYY sle Juanil (ethyl acetate <—
b LS

ESI-MS; m/z 449 [M+ + H].
545 ()

5-chloro-2- {1-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-methylidene}

valeric acid hydrazide dihydrochloride

Y.

Yo
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V4o

) (bl V) ethyl acetate (8 (5 e ¢ hydrochloric acid (e Jglae caliay
tert-butyl N'-{S-chloro-2-{1-[3-methoxy-4-(4-methy1—lH-imidazol-l- e Js—laa
— (—= YYY) yl)phenyl]-(E)-methylidene}pentanoyl}hydrazinecarboxylate
Loficlou badd A jall 3 s da ) we Jelill Jslae iy o slile V) ethyl acetate
5S5 ) sidl S e e Yo A o Juanil ymisa Jaia Caad Jell) Jslae 55

o S S5l el il
H-NMR (CD30D) 8 (ppm): 1.98-2.06 (m, 2H), 2.44 (s, 3H), 2.75-2.80 (m, 2H),
3.61 (1, 1=6.4Hz, 2H), 3.97 (5, 3H), 7.21 (dd, J=8.0, 1.6Hz, 1H), 7.29 (d, J=1.6Hz,
1H), 7.37 (s, 1H), 7.60 (5, 1H), 7.61 (d, J=8.0Hz, 1H), 9.16 (d, J=1.2Hz, 1H).

Gadas (Y

4-fluorobenzoic acid N'-{5 -chloro-2-{1-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)

phenvl]-(E)-methvlidene}valeric acid} hydrazide
5_chloro-2- (— Jstae o (ke ¥) ke © sodium hydroxide Jslae iz

{1-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl] -(E)-methylidene} valeric acid

+.+V) 4-fluorobenzoic acid chloride s (a—== Y+ A) hydrazide dihydrochloride
1 Jelal Jslae iy g oA 6i® jua die (sl ©) methylene chloride (G (bl
iy Jeliil gl (e A pumal) Zaal) (i an) 5 Aol 3l A3 ) Ba 2
S & Sy magnesium sulfate st Aanlill 4y puanll Adpdall adad . e>le Jslas s
32l) silica aDla (52500 Sl K Jalany dalaniall saldl s addia Jakida G
methanol:ethyl acetate <— ethyl acetate Al cude ¢«Chromatorex’ " NH :dlsla

b LS 8 aadd o 55 el e o e A Sl Jumad (120
ESLMS: m/z 471 [M*+H]. 'H-NMR (CDCls) 8 (ppm): 1.99-2.08 (m, 2H), 2.29 (5,
3H), 2.74-2.80 (m, 2H), 3.57 (t, J=5.6Hz, 2H), 3.84 (s, 3H), 6.93 (brs, 1H), 696 (5,
1H), 6.98 (brd, J=8.0Hz, 1H), 7.09 (t, J=8.8Hz, 2H), 7.23 (d, J=8.0Hz, 1H), 7.37
(brs, 1H), 7.74 (d, J=1.2Hz, 1H), 7.89 (dd, J=8.8, 5.6Hz, 2H0).

Gadan (¢
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Yo
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2-{4-chloro-1-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-y)phenyl]-(E)-

methylidene}butyl}-5-(4-fluorophenyl)-[1.3.4]Joxadiazole
4-fluorobenzoic acid N'-{5-chloro- (s Jslae 4883 ¥ saal 43 60°) « v 2ic S

2-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene} valeric
Js—ae &y 5 (3Ll Y) phosphorus oxychloride (8 (p>= At) acid} hydrazide
chloroform <l iay .y 83 Jaziia Caad S 39 48 g1l 50 ja 4aj0 ) oyl Jetil)
St 4y guianl A8l Juaii g (ddlanadl 3l Y (s ke Y sodium hydroxide Jslsag
Y magnesium sulfate (358 85 a0 ¢ > Jslae e 2200l & guiaall A5k
3 el all 0685 L ) siall S e (e e AC e diaadl adie havia Cad S i
b LS Sl

ESI-MS; m/z 453 [M'+H]. 'H-NMR (CDCls) & (ppm): 2.22-2.31 (m, 2H), 2.42 (s,

3H), 3.05-3.11 (m, 2H), 3.70 (t, J=6.0Hz, 2H), 3.95 (s, 3H), 7.03 (brs, 1H), 7.14 (d,

J=1.6Hz, 1H), 7.18 (dd, J=8.0, 1.6Hz, 1H), 7.23 (t, J=8.4Hz, 2H), 7.37 (d, J=8.0Hz,

1H), 7.60 (s, 1H), 8.13 (dd, J=8.4, 4.8Hz, 2H), 8.20 (brs, 1H).

B (0)

2-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methylidene}-5.6.7.8-tetrahydro[1,2.4]triazolo[ 1,5-a]pyridine
2-{4-chloro-1-{1-[3- (— Jsae Slel Vv saal Hlal alSisale) ae ¢Aw

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene} butyl } -5-(4-fluoro
acetic acid (g (x> Y4 +) ammonium acetate 5 (a3< A°) phenyl)-[1,3,4]oxadiazole

M e 3 Sy A 5 A (o el Jelil e s (e ¥)
sal—all 0 ke ) sodium hydroxide Jslsa g methylene chloride —ilay . yaéda
a5 e oo e Al g uinell Zack) (o iy gl Al it il
adlanal salall A5 . padde i a3 S 5 SlY magnesium  sulfate (358 Sdal
¢Chromatorex ™ NH :i_Lds BJ\_A) silica aol& (g3 gac @’\ saglag S Jalaty danlll
a—aa V¢ e Joaail (ethyl acetate <— V:) = ethyl acetate:heptane il Cule

vt LeS S all B naall all 065 L ) giall S e e

e

Yo
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Y4y

ESI-MS; m/z 416 [M'+H]. 'H-NMR (CDCls) & (ppm): 2.17-2.25 (m, 2H), 2.35 (s,
3H), 2.96-3.03 (m, 2H), 3.89 (s, 3H), 4.33 (t, J=6.0Hz, 2H), 6.95 (brs, 1H), 7.04-
7.16 (m, 4H), 7.28 (dd, J=8.4Hz, 1H), 7.80 (brs, 1H), 7.83 (brs, 1H), 8.11 (dd, J=8.4,
5.6Hz, 2H).

YY YY) oYl

methvl 3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-v1)

phenyll-(E)-methylidene}-5.6.7.8-tetrahydroimidazo| 1 ,2-a]lpyridine-2-carboxylate

and methyl 2-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-y1)

phenvl]-(E)-methylidene}-5.6.7,8-tetrahvdroimidazo[ 1,2-a]lpyridine-3-carboxyvlate

A Al
F
COzMe
N
i \ N
MeQ
e MF Meom 3 CO,Me
s
N);IN N7 N
4-..!.4- ‘)

2-(4-fluorophenyl)-1-methoxycarbonyl-2-oxoethyl 5-chloro-2-{1-[3-methoxy-4-(4-

methyl-1H-imidazol-1-y])phenyl]-(E)-methylidene} valerate
5-chloro-2-{1-[3-methoxy-4-(4- =L (30 Jslaa Y (Ll V.4) IPEA il

methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene} valeric acid trifluoroacetic acid
CAS #160727-) methyl 2-chloro-3-(4-fluorophenyl)-3-oxopropionate g (H \ .0\")

a3 all 3 ) A0 die Jeldll Jolaa Qliyg o sildle ©) DMF (8 (anse 1Y€ <96-8
Js—as Y aude sodium bicarbonate ¢l ethyl acetate ibiay . Cilelu S add
magnesium sulfate (358 Ax3lil) 4 guanll A3l Caiad A guianll ALbY Jiadt g o Jeldll
S5 i gileg S dolaly ddlanall salall 85 . aise Jadn a3 38 5 8 SLY

‘o
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J—axil (ethyl acetate <— V:1 = ethyl acetate:heptane :dkaill ) silica a3la

o LS 5l a5 il S 5o 0 e AVY e
ESI-MS; m/z 529 [M'+H]. 'H-NMR (CDCls) & (ppm): 2.02-2.11 (m, 2H), 2.32 (s,
3H), 2.77 (t, }=7.6Hz, 2H), 3.59 (t, J=6.4Hz, 2H), 3.83 (s, 3H), 3.89 (s, 3H), 6.44 (s,
1H), 6.95 (brs, 1H), 7.04 (d, J=1.6Hz, 1H), 7.07 (dd, J=8.0, 1.6Hz, 1H), 7.20 (t,
J=8.8Hz, 2H), 7.28 (d, J=8.0Hz, 1H), 7.78 (d, J=1.2Hz, 1H), 7.83 (s, 1H), 8.09 (dd,
J=8.8, 5.2Hz, 2H).

Gaalan (Y

methyl 3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenyl]-(E)-methylidene}-5.6.7.8-tetrahydroimidazo[1.,2-a]pyridine-2-carboxylate

and methyl 2-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenyl]-(E)-methylidene}-5.6,7.8-tetrahydroimidazo[1,2-a]pyridine-3-carboxylate
2-(4-fluorophenyl)-1-methoxy ~ (—s Js—tae delu 1) o 4580V Vo 2ie il

carbonyl-2-oxoethyl 5-chloro-2-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-
(—= Y.YV) ammonium acetate 5 (»32 A\ V) yl)phenyl]-(E)-methylidene} valerate
S Adal 50 s Aa o (Y o Jelal) Jolae & 5y o (_5llle ©) acetic  acid 48
32—l 1 asiis sodium bicarbonate ¢l ethyl acetate —iliay . saida Jaria Caan
magnesium (35— Al & 5 anll A8udall Cadat Ay guanl) Al Juadl 5 (Adlanal)
Jlaiy Aol Adlandl sal Wl 85 . yaida Jaiie a5 A ALY sulfate

<= Y:) = ethyl acetate:heptane 44 il 32l silica 22la (53500 Al silas S
<— ethyl acetate
methyl 3-(4-fluoro (s a—as YOA le Jiaail (V:9 = methanol :ethyl acetate

phenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene} -
methyl 2-(4- (3 pae Y4Y 5 5,6,7,8-tetrahydroimidazo[1,2-a] pyridine-2-carboxylate

fluorophenyl)-8-{ 1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-
.methylidene}-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-3-carboxylate

Yo

Yo
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Y44
methy! 3-(4-fluorophenyl)-8-{1-[3-methoxy-4- <+S yall 3 3 aal) oy 8l ) o<
(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}-5,6,7,8-tetrahydroimidazo
- sk WS [1,2-a]pyridine-2-carboxylate
ESI-MS; m/z 473 [M™+H]. 'H-NMR (CDCl3) § (ppm): 2.08-2.17 (m, 2H), 2.33 (s,
3H), 2.92-2.98 (m, 2H), 3.75 (s, 3H), 3.86 (s, 3H), 4.46 (t, J=6.0Hz, 2H), 6.94 (brs,
1H), 7.05-7.12 (m, 4H), 7.26 (d, J=7.6Hz, 1H), 7.66 (dd, J=8.8, 5.6Hz, 2H), 7.80
(brs, 1H), 7.85 (brs, 1H).
methyl 2-(4-fluorophenyl)-8-{1-[3-methoxy-4- =S yall § 3 pedl) oy 8l 5SS
(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}-5,6,7,8-tetrahydroimidazo
- s WS [1,2-a]pyridine-3-carboxylate
ESI-MS; m/z 473 [M"+H]. 'H-NMR (CDCl;) & (ppm): 2.00-2.10 (m, 2H), 2.33 (s,
3H), 2.95-3.02 (m, 2H), 3.80-3.90 (m, 8H), 6.94 (brs, 1H), 7.08 (brs, 1H), 7.09 (brd,
J=6.8Hz, 1H), 7.17 (t, J=8.4Hz, 2H), 7.26 (d, J=6.8Hz, 1H), 7.40 (dd, J=8.4, 5.6Hz,

2H), 7.78 (brs, 1H), 7.90 (brs, 1H).
A

- .-

-

{3-(4-fluorophenyl)-8- { 1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methylidene}-5.6.7.8-tetrahydroimidazo[1.2-a]pyridin-2-yl } methanol

[14 Zapal]
OH
N
\
MeO !
]@A\C”{\QF
N)'CN

methyl 3-(4-fluorophenyl)-8-{1-[3-methoxy- (e Jstase Y (ane V) LAH by

4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}-5,6,7,8-tetrahydroimidazo
J—elitll Jslae caliyy ¢ sllle ¥) THF A (pae AY) [1,2-a]pyridine-2-carboxylate

o

Vo



YEVA

Yoo

cJelial Jsdan o el o ethyl acetate «iliday 3aal 5 4ol saal 45 41 jiua dic
WY magnesium  sulfate 358 Ax3Ull 4 gomall Aaall Caind 4, guaall A5kl Jiaini
silica 2D (53 3ae s sba S Jlaty AT 53l LS . saiin Tk Cind S i

Yo e dasil (V:0 = methanol:ethyl acetate <— ethyl acetate :dsiaill Cuia)

o LS S 5all 3 Jraall il (585 o giall S je (e paa V0

'H-NMR (CDCl3) & (ppm): 2.10-2.19 (m, 2H), 2.33 (s, 3H), 2.92-2.99 (m, 2H), 3.86

(s, 3H), 4.16 (t, J=5.2Hz, 2H), 4.76 (s, 2H), 6.94 (brs, 1H), 7.04-7.15 (m, 4H), 7.23

(d, 1=8.0Hz, 1H), 7.66 (dd, J=8.4, 5.2Hz, 2H), 7.77 (brs, 1H), 7.78 (brs, 1H).

Y¢ dll_g
(3433
{2-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)- Yo
methylidene}-5.6,7,8-tetrahydroimidazo[1,2-a]pyridin-3-yllmethanol
Ve pall] e

I
OH

methyl 2-(4-fluorophenyl)-8-{1-[3- (y—a ()} s—inll € ya (ye pae VO e Jeans

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}-(E)-methylidene}-5,6,7,8-
— LS A g okl iy (f‘“ ii) tetrahydroimidazo[1,2-a]pyridine-3-carboxylate Yo

reol LaS S el 8 haall alll (65 LYY )

'H-NMR (CDCl;) & (ppm): 2.01-2.10 (m, 2H), 2.31 (s, 3H), 2.94-3.00 (m, 2H), 3.86
(s, 3H), 3.92 (t, J=6.0Hz, 2H), 4.59 (s, 2H), 6.93 (brs, 1H), 7.06 (d, J=1.6Hz, 1H),
7.07 (dd, J=7.2, 1.6Hz, 1H), 7.17 (t, J=8.8Hz, 2H), 7.24 (d, J=7.2Hz, 1H), 7.38 (dd,
J=8.8, 5.2Hz, 2H), 7.72 (brs, 1H), 7.73 (brs, 1H). Yo
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Yo JUs
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=

3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]-(E)-

methylidene}-5.6.7.8-tetrahydroimidazo[1.2-a]pyridine-2-carboxvlic acid

[V Zuxd.p.am

methyl 3-(4- e Jslae A (ldle V) s ke ¥ sodium hydroxide Jslae ciliay
fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl]-(E)-
(?_—A_A VY Y) methylidene}-5,6,7,8-tetrahydroimidazo[ 1,2-a]pyridine-2-carboxylate
e s HL Al i dale) ae Jelilll Jlae ans o silils €) methanol
hydrochloric acid ilays ¢dd yall 3 ) ja Aa j0 A ol deladll Jolae &y cile L
deliill Jslas (& 4o yiall Lball sl pend . Jelith Jolae Y (AL V) ke ¥
Pl 0585 gl S 5a n e VIV o Juanil diethy] ether e Jusils cead sl
oy S el 3 )

ESI-MS; m/z 459 [M" + H].
Y1 Jb

s
4|

.
| IR A%

3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]-(E)-

methylidene}-5.6.7.8-tetrahydroimidazo[1,2-a]pyridine-2-carboxvlic acid

dimethylamide ditrifluoroacetic acid salt

[VY Zipall]

Yo

Yo
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)S’J 2CF3CO,H

3-(4-fluorophenyl)-8-{1- = Jslaa (Y (a2e 1Y) EDC s (aae 9) HOBT wiliay
[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-methylidene}-5,6,7,8-
dimethylamine ((__aa Y ~) tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid
Gty (3Ll V) DMF 4 (_ildle +.) ¢methanol @ o Goa Y sl
J—daty (3 elall Osbae (A Gilelu and 33 48 jall 550 s da ) aie Jelall Jglan
(Ol € s (e e YO o Juaatl LC-MS

ol S S5l 5 a5

ESI-MS; m/z 486 [M* + HJ.
YV Jbic

IR ]

3

3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]-(E)-

methylidene}-5,6,7.8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid

methylamide ditrifluoroacetic acid salt

VY Zagpal]

CONHMe

N
A\
mMeO
JQA\C;S\QF
N7N
)"J 2CF,CO,H

3-(4-fluorophenyl)-8-{1- (. Jslaa ) (a>e V) EDC (p>< ©) HOBT il

[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] -(E)-methylidene}-5,6,7,8-
methylamine (€__AA /\.V) tetrahydroimidazo[1,2-a]pyridine-2-carboxylic  acid

Yo

Yo
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Y.Y
liyy ()Ll V) DMF o (ildle +.) cmethanol 8 ol sa Jda ¥ Jslas)
Jalaty Jelitlh Jytaa iy delu VY saal 462l 50 s da g e Jelil Jslae
O sl S je (e a4 e Juanil LC-MS
vt LaS S jall B jpaal) Al (58

ESI-MS; m/z 472 [M" +H].
YA Jbs

- ..

>~

3-(4-fluorophenyl)-8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl1-(E)-

methylidene}-5.6.7.8-tetrahydroimidazo[ 1 .2-a]pyridine-2-carboxvlic acid amide

ditrifluoroacetic acid salt

[V ¢ 2\.:.94]\]

N
A\
MeO
=~
ORGAYS
7 N
)”" 2CF4CO,H

3-(4-fluorophenyl)-8-{1- — Jslaa ) (pase V) EDC 5 (a2 ©) HOBT <iliay
[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}-5,6,7,8-
=S ‘é_‘:La ammonia s (P‘"‘ ‘\) tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid
5@2&)&]‘3_)‘)&&;)3.\.\9 dr_LﬂJ\ d}.‘ua_\ﬁgj s(_):\.‘g.ua \)DMF Lf()ﬂ:‘u‘ ~Y)
v LS oS jall 3 jaaall Al () oS
ESI-MS; m/z 458 [M" + H].
Y4 d\i‘:f

- I..’
-

1-(4-fluorobenzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol- 1-vD)phenyl]

vinyl]-4,5-dimethyl-1H-imidazole

‘e

Yo



YEYA

[V dial]
N
””@A\*?L
- ho!
= :
a3 (1)

1-methyl-2-oxopropyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]

acrylate
(E)-3-[3-methoxy-4-(4-methyl- 1H- ;s Js—tae ) (ALl Y.1) IPEA il
2 (Al +.¥4) 3-chloro-2-butanone s (x> 1) imidazol-1-yl)phenyl]acrylic acid
Aelou 19 53 Ai i 5 m e tie delill Jplae iy o silile Y ) DMF
Gl (o a8 A sianl) ALkl Jiaitig (Jeliill Jslas Y elag ethyl acetate aliay
dalall A% L ymide i Cad S 5 o3 LY magnesium sulfate (558 Aaslill 4y gl
<= ethyl acetate ;4 alll 1l ) silica pDha (2500 (G ya gila g S Julay Adlanial)
Osiall S 5e e aa VY e Jeasil (V:0 = methanol:ethyl acetate
s LS S5l 8 padl il (5
ESI-MS; m/z 329 [M'+H]. 'H-NMR (CDCl3) & (ppm): 1.50 (d, J=7.2Hz, 3H), 2.23
(s, 3H), 2.32 (s, 3H), 3.91 (s, 3H), 5.24 (q, J=7.2Hz, 1H), 6.52 (d, J=16.4Hz, 1H),
6.95 (brs, 1H), 7.18 (d, J=1.6Hz, 1H), 7.22 (dd, J=8.0, 1.6Hz, 1H), 7.28 (d, J=8.0Hz,
1H), 7.72 (d, J=16.4Hz, 1H), 7.79 (brs, 1H).
B3 (¥

1-(4-fluorobenzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl]-4.5-dimethyl-1H-imidazole
Aol VY o 45V o aie Lili) (g cile bl Cuw 3aad 480V Y e 2ie Gy

1-methyl-2-oxopropyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1- (e s—1sa

V +) acetic acid 8 (4> T.)) ammonium acetate s (> V.¥V) yl)phenyl] acrylate

(<]

Yo

Yo
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cpa—ide Jatua Caad S 519 A8 3l 5l s Aa e (A a sl delal Jalae o Sy L alile
ddhall Juadt ¢ (adland) 5ol ) anis sodium bicarbonate ¢l s ethyl acetate aliay
Gad S p o  AleY magnesium sulfate (358 AaSll) 4y giaall A8dal) Cainan LA guaxll
1ilala 3ala) silica a2l (g3 gae Al s sila s S Jiday Aslanal solal) 35 L jadde Jasiia
():© = methanol:ethyl acetate <— ethyl acetate :4g.aill Cuda ¢Chromatorex™ NH
2-{(E)-2-[3-methoxy-4-(4-methyl-1H- (s oL & m3 30 (g0 aae YOI o Jiaal
sodium hydride «sl—ay .imidazol-1-yl)phenyl]vinyl]-4,5-dimethyl-1H-imidazole
©) DMF & olall miiall e Jslae Y (pae Y /00 2 e Gy e g giag)
Gl A 883 Y s A8 a1l 5 ) joa A s 0 die Jelil) Jolas qallyy o silille
e Jeldl Jlae iy g (Jelil) Jolae Y (Lakike «.Y) 4-fluorobenzyl bromide
sodium bicarbonate ¢L— s ethyl acetate «ilay .aal 5 delu 32a) 43 jall 5 ja 42
B8 23l 4 guaall dSadall Caban LA guianll A8l Jiadt 5 cddlana saldl e
J—daty ddlanall salall G0 . jmdse ki il S 5 5 SLY magnesium sulfate
td ol Cule ¢Chromatorex ™ NH :dlala 32L) silica D& (53 5 o sl g S
S 30 e pas £9 o Jiaai] (\ :© = methanol:ethyl acetate <— ethyl acetate

rolt LS S 5all 3 haaall asll (4 oS5 L o) guall
'"H-NMR (CDCl3) & (ppm): 2.09 (s, 3H), 2.26 (s, 3H), 2.28 (s, 3H), 3.83 (s, 3H),
5.13 (s, 2H), 6.76 (d, J=16.4Hz, 1H), 6.88 (brs, 1H), 6.97-7.04 (m, 5H), 7.08 (dd,
J=8.0, 1.6 Hz, 1H), 7.16 (d, 1=8.0, 1H), 7.54 (d, J=16.4Hz, 1H), 7.66 (d, J=1.2Hz,

1H).
Yo Jtae

A3
4|

.

.

3

8-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]-(E)-methylidene} -2-

pyridin-4-yl-5.6.7.8-tetrahydroimidazo[1.2-alpyridine

[V dapall]

‘o
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2.2-dimethoxy-2-pyridin-4-ylethyl 5-chloro-2-{1-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyl]-(E)-methylidene}valerate
(U—lile Y.Y'¥) IPEA 5 (pe 9+ Y) HOBT ¢(pa V.YA) EDC sl e Ciliay
5-chloro-2-{1-[3-methoxy-4-(4-methylimidazol-1-yl)phenyl]-(E)- (s Js—aa

B,B-dimethoxy-4- 5 (=—= 1) methylidene}valeric acid trifluoroacetic acid salt
(CAS #167897- i g —2s & 38 (aas V¢ +) pyridineethaneamine dihydrochloride
VY e A el 5 ) s da s die Jeliill Jglae iy ¢ jaldle Vo) DMF i 36-1)
Jish gy gaal) Adal) Juaity e Jeliill Jglaa ) elog ethyl acetate ciloay .dely
>SSy Sla¥ sodium sulfate (58 aiad o5 oale Jglaa e x50 & guaall AddaY
33L) silica & (gagec G a gilag S Jilaty Adlanall salall 36 . mise Jadda o
J—aail (Y:) = ethyl acetate:heptane :4d aill Cuie ¢Chromatorex ™ NH :dlls.
vl LS S 5all 8 Jraall il (65 0l giall S e e pae AYY e
'"H-NMR (CDCl3) & (ppm): 1.70-1.78 (m, 2H), 2.35 (s, 3H), 2.54-2.59 (m, 2H), 3.26
(s, 6H), 3.45-3.49 (m, 2H), 3.81-3.89 (m, 2H), 3.85 (s, 3H), 5.59 (m, 1H), 6.88-6.94
(m, 3H), 7.46 (dd, J=4.8, 2.0Hz, 2H), 7.88 (s, 1H), 8.66 (dd, J=4.8, 2.0Hz, 2H).
alas (Y)

1-(2.2-dimethoxy-2-pyridin-4-vlethyl)-3-{1-[3-methoxv-4-(4-methyl-1H-imidazol-

1-yDphenyl]-(E)-methylidene} piperidin-2-one

2,2-dimethoxy-2-pyridin-4-ylethyl 5-chloro-2-{1- (= Jslae 4353 s ) 20
A ~) [3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene } valerate

Yo

Yo
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YoV

AV AN Game Oy e (g siay) sodium hydride <iliay (ALl A) DMF 3 (aae
Baal g Acbu sl 48 3l 5 ) ja As jo die Jeldll Jolae iy g cJelall Jolan Y (aa
iahl Jod (A guanl) ABhall Juadti g o Jeldill Jslan J) ethyl acetate 5 ¢la ciliay
Gat 3 S5 A o A sodium  sulfate (358 Cadad ¢ oale Jglae ae 430N 4 suaall
:Alols 30L) silica aSla (g3 gae () ya gila g S Jalaiy Adlanall Salall 85 L yaéde Jaria
e J—axil (Y1) = ethyl acetate:heptane 4 —aill Cuda «Chromatorex ™ NH

b LS Sl 5 aal w5 ginll S n (a pe OAT.
'H-NMR (CDCl;) & (ppm): 1.63-1.67 (m, 2H), 2.31 (s, 3H), 2.61-2.65 (m, 2H),
3.14-3.18 (m, 2H), 3.29 (s, 6H), 3.83 (s, 3H), 4.00 (s, 2H), 6.90-6.96 (m, 3H), 7.21
(d, J=8.0Hz, 1H), 7.45 (dd, J=4.8, 2.0Hz, 2H), 7.54 (s, 1H), 7.74 (s, 1H), 8.60 (dd,
J=4.8, 2.0Hz, 2H).

Gaalaan (W

3-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene}-1-(2-

0x0-2-pyridin-4-ylethyl)piperidin-2-one
1-(2,2-dimethoxy-2-pyridin-4-yl ) (_Aldk ¥ +) 3% s hydrochloric acid «ilay

ethyl)-3-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]-(E)-methylidene }
o alel c_t_j daal a,j}fu°° + Qe .E..'t.‘;j‘ ;_\Ei, c(axa °/\~) piperidin-2-one

sl o il .y b8 Jain nd Jeldll Jslae S colad) o gl lisa) e ST
bl Jaaity (daihll ddana) salell Y ethyl acetate 3 aadia sodium bicarbonate
sodium  sulfate (358 <adad 25 ¢ oale Jslae pe A20U & gumall A8kl Juiih L3 guanll
silica oSl (g s sile g S Jalaty Adlanall salall 855 . yaddse Jatua aad S 5 Al
(\‘ :) = ethyl acetate:heptane :4:8 aill cu) o «Chromatorex™ NH :4_lala BJLA)

vt LS S pall 3 hnaall alll 0685 L) il S e e ane FETLY e Jiaail
'H-NMR (CDCl;) & (ppm): 1.98-2.05 (m, 2H), 2.34 (s, 3H), 2.88-2.93 (m, 2H),
3.52-3.56 (m, 2H), 3.87 (s, 3H), 4.91 (s, 2H), 6.95 (s, 1H), 7.02-7.06 (m, 2H), 7.27
(s, 1H), 7.77 (dd, J=4.8, 2.0Hz, 2H), 7.79 (s, 1H), 7.84 (s, 1H), 8.84 (dd, J=4.8,
2.0Hz, 2H).

\o

Yo
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8-{1-[3-methoxy-4-(4-methylimidazol-1-yl)phenyl]-(E)-methylidene } -2-pyridin-4-

v1-5.6.7.8-tetrahydroimidazo[ 1,2-a]pyridine
3-{1-[3-methoxy-4-(4-methyl- (1 Jslae Glelu Gued 32a] 43800V Y0 2ie gy

1H-imidazol-1-yl)phenyl]-(E)-methylidene}-1-(2-oxo0-2-pyridin-4-ylethyl)piperidin-
d 5y (bl Y) acetic acid 8 (a2 ©00) ammonium acetate y (ane Y ©+) 2-one
Glcay . padde Jara Cad S g ARl 550 5a Aa ) Y asad delill Jslas
Aiphll Jaifi g ddlatiall ol Y asdie sodium bicarbonate ¢la g ethyl acetate
sodium sulfate (58 <iiad & ¢ oake Jolaa ae A3l &) pnall Aldall Jusdd L4, guianl)
silica oD (Al ja sile s S Jilasy Adlanall salall 85 . adde Jada cad S g ALY
<— heptane-ethyl acetate oltai 14 2l 01 ¢Chromatorex ™ NH :4Lls 3ala)
il ()5S o) g iall S ja (0 pae VYV0 e Jiaadl (ethyl acetate-2-propanol
cott WS S pall B Jpaal

ESI-MS; m/z 398 [M'+H]. 'H-NMR (CDCls) § (ppm): 2.02-2.17 (m, 2H), 2.33 (s,

3H), 2.95-2.99 (m, 2H), 3.88 (s, 3H), 4.13-4.17 (m, 2H), 6.95 (s, 1H), 7.08-7.11 (m,
2H), 7.25-7.28 (m, 1H), 7.39 (s, 1H), 7.71 (dd, J=4.8, 2.0Hz, 2H), 7.78 (s, 1H), 7.80

(s, 1H), 8.59 (dd, J=4.8, 2.0Hz, 2H).
¥y Jb

& Yo ow

=

3-f1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y1)

phenyl]vinyl}-4H-[1.2.4]triazole

[VY dauall]

Yo

Yo

Yo

Yo
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2-[1-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenyllvinyl}-[1,3.4]oxadiazole

(E)-3-[3-methoxy-4-(4-methyl-1H- (e () s—iadl oS 0 (3= YV o Juaad
4-fluoro- 3 (aas Y« +) imidazol-1-yl)phenyl]acrylic acid hydrazide dihydrochloride
Al S5 N Jlall 8 LS A3 yhall Lty (a3e YY) a-methylphenylacetic acid
o LS Sl 8 3l
ESI-MS; m/z 405 [M* + H].
Gilas (Y

3-[1-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenyl]vinyl}-4H-[1.2.4]triazole
2-[1-(4-fluorophenyl)ethyl]-5- (e Js—lae Cilebu Vv 32 4502V 00 e lly

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-[1,3,4]oxadiazole
Js—ae &,y . sllle V) acetic acid (8 (p2e AA) ammonium acetate 5 (aae YY)
ethyl acetate sl iy . adde ot Cand S 39 A8 5l 5 ) A j0 () 3wl Jelal
i dat Ay g aal) Al Jeadn g cddandl salall ) asiic sodium  bicarbonate ¢le s
ca—ide Jaxia cn S 5 5 SWY magnesium sulfate (358 AaSll 4y guasd) agal
A el cud ) silica s (gage Al ya gl S Jlany il salal A
S 0 e pa A e daandl (\ 0 = méthanol:ethyl acetate <— ethyl acetate

ol S Sl 8 padl il (585
ESI-MS; m/z 404 [M*+H]. 'H-NMR (CDCl3) & (ppm): 1.77 (d, J=7.2Hz, 3H), 2.29
(s, 3H), 3.87 (s, 3H), 4.31 (g, J=7.2Hz, 1H), 6.92 (brs, 1H), 7.01 (t, ]=8.8Hz, 2H),
7.05 (d, J=16.0Hz, 1H), 7.15 (brd, J=8.0Hz, 1H), 7.16 (brs, 1H), 7.22 (d, J=8.0Hz,

1H), 7.29 (dd, J=8.8, 4.8Hz, 2H), 7.56 (d, J=16.0Hz, 1H), 7.71 (brs, 1H).
YY Jhs

- .

-

Vo

Yo



YEYA

AR

3-[2-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y1)

phenyl]vinyl}-4H-[1,2.4]triazole

[VA Zanall]
.
/
N)—//LN
..'] .o \

2-2-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])

phenyl]vinyl}-[1.3.4]oxadiazole

(E)-3-[3-methoxy-4-(4-methyl-1H- j—a O} s—iadl € 30 (4 ane ¥Y e dians

(p—ae )+ +) imidazol-1-yl)phenyl]acrylic acid hydrazide dihydrochloride

OS5 T JB 8 LS 4g ohall Gty (PA T’Y’) 3-(4-fluorophenyl)propionic acid s
vl LS S yall 3 jraall Al

ESI-MS; m/z 405 [M" + H].
-0‘! .« - Y

3-[2-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-vyl)

phenyllvinyl}-4H-[1.2 4]triazole
2-[2-(4-fluorophenyl)ethyl]-5- (s Jotae Glelu Ve 32 4500V 00 2ie ald

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-[1,3,4]Joxadiazole
Js—se o s (5l V) acetic acid A (a2e Y Y1) ammonium acetate y (axe ¥Y)
ethyl acetate al—ay . yaide aaia ol S 59 A adl 5y da 0 ) ol Jelal)
Cidaf Ay el GGk Juaitiy cddatiall 3alall Y asis sodium  bicarbonate ¢lss
padhe bhr m at K 5 A AlY magnesium sulfate (358 a3l Ay saall diu))
tigiaill cud ) silica pSla (g3 g—ae Al ja glag < Jdaty ddland) salal) 5
S e G pae A e Jeasil (V:0 = methanol :ethyl acetate <~ ethyl acetate

rstt LS S pall 3 hraall adll (685 L () giall

‘o
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ESI-MS; m/z 404 [M'+H]. '"H-NMR (CDCls) § (ppm): 2.31 (s, 3H), 3.11 (s, 4H),
3.88 (s, 3H), 6.94 (brs, 1H), 6.96 (t, ]=8.8Hz, 2H), 7.07 (d, J=16.0Hz, 1H), 7.13 (dd,
J=8.8, 5.6Hz, 2H), 7.17 (brd, J=8.8Hz, 1H), 7.18 (brs, 1H), 7.23 (d, J=8.8Hz, 1H),

7.57 (d, J=16.0Hz, 1H), 7.74 (brs, 1H).
YY Jla

- .-

>

4-(4-fluorobenzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-1H-imidazole

[VA daall]
F
HNTN
Me0:©/\)§N
N;’\JN
-"! LA ‘

(E)-N-[3-(4-fluorophenyl)-2-oxopropyl]-3-[3-methoxy-4-(4-methvl-1H-imidazol-1-

yl)phenyl]acrylamide

(E)-3-[3- (— Jo—ae () (L—lile +.) \') diethyl cyanophosphonate sliay
triethyl (r“—“ Yo ~) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid
3aal 43530 yiua die Jeliill Jslae caliys ¢ jildle Y) DMF G (ablle +.0£) amine
1-amino-3-(4-fluorophenyl)propan-2-one  (—e Js—tae Jadmll 3 ol _ay L4580 YV
Jsaa ) (L—ildle V) DMF & (a2 YOA «CAS# 93102-98-8) hydrochloride
il L Caaly Aol saa] 455 jiaa 2ie Jeldill Jolae iy didy Yo Pl Jeldll
il Jaitiy o Jelill Jolae ) ande sodium bicarbonate sl ethyl acetate
sl S5 Sk magnesium sulfate (358 Aa3Ul) 4y guaall d5dal) Caing LA guaall
:ilela 30le) silica aDa (g3 gae (G ya Blag S Jilaty Adlanall salal) 855 L jadsa b

\



YEYA

YyY

(Y:0 = methanol:ethyl acetate <— ethyl acetate :4suaill cude ¢Chromatorex ™ NH

v LS S all s Jaaddl aill (oS5 L) sl S 5e (e g3 £V e Jiaail
ESI-MS; m/z 408 [M*+H]. "H-NMR (CDCL3) & (ppm): 2.30 (s, 3H), 3.77 (s, 2H),
3.89 (s, 3H), 4.34 (d, J=4.4Hz, 2H), 6.35 (brt, J=4.4Hz, 1H), 6.46 (d, J=15.6Hz, 1H),
6.92 (brs, 1H), 7.05 (t, J=8.4Hz, 2H), 7.13 (brs, 1H), 7.15-7.26 (m, 4H), 7.60 (d,
J=15.6Hz, 1H), 7.71 (brs, 1H).

Gaalan (Y

4-(4-fluorobenzyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-ylphenyl]

vinyl}-1H-imidazole
(E)-N-[3-(4-fluorophenyl)- (= Jstaw 4cla V7T sadl Sladl (i sale) & G

£Y) 2-oxopropyl]-3-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl]acrylamide
.(ldle ©) xylene 5 (_sblle V) acetic acid & (axe 1Y) ammonium acetate 5 (a2
el gethyl acetate <slay .44 3l 5 ) s d a0 Y o ul Jelal Jolaa o 5y
A Ghll adian Ay paall A8all Jiadni g cJelill Jolaa ) & sodium  bicarbonate
Balall (A5 . (it ada b S 5 5 Al magnesium sulfate (358 dailil) 4 ganll
¢Chromatorex ™ NH :i_ldla 33Ls) silica pMa (53 gac 8o sile s S Judaty Adlanall
VY e J—asil (V:0 = methanol :ethyl acetate <— ethyl acetate :iuiaill i
v LS S el 3 naddl il 0685 L ) siall (S 5e (1 pae
ESI-MS; m/z 389 [M™+H]. 'H-NMR (CDCl3) & (ppm): 2.28 (s, 3H), 3.80 (s, 3H),
3.96 (s, 2H), 6.75 (brs, 1H), 6.90 (brs, 1H), 6.94 (d, J=16.4Hz, 1H), 6.96 (t, }=8.8Hz,
2H), 7.01 (dd, J=8.0, 1.6Hz, 1H), 7.04 (d, J=1.6Hz, 1H), 7.15 (d, J=8.8Hz, 1H),
7.18-7.24 (m, 3H), 7.66 (s, 1H).
Yo, Ve YR
Galan
5-(4-fluorobenzyl)-3-{(E)-2-[3 -methoxv-4-( 4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-1-methyl-1H-[1.2.4]triazole and 3-(4-fluorobenzyl)-3-{(E)-2-[3-methoxy-4-

(4-methyl-1H-imidazol-1-yl)phenyllvinyl}-1-methyl-1H-[1,2.4]triazole

Yo



Yy\Y

[As dall
F F
/ N
N\’N/ NS
MeO 2 AN MeoWN
NN NZON

> >~
e sae ) (pae V2T Jaae Cu) e (5 5iag) sodium  hydrate ilay
3-(4-fluorobenzyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]
e Jelil) Jolae Guliys ¢ bl V) THF (4 (p2e YA) vinyl}-4H-[1,2,4]triiazole
«Jelill Jslas ) (ane Y+) iodomethane iliay Addy Yo 3aa) 48 3l 30 o A0
ethyl acetate —iliay .Ciuaiy delu saal 48 jall 3 ) s da y0 die Jeldll Jolas Qliy
Cudas Ay g waall Akl Juaitiy Jelill Jgdaa () adie sodium bicarbonate ¢l
ca—dde hawa il S 5 a3 SlY magnesium sulfate (358 Aa3Ull 4y paad) didall
rethyl acetate A —aill cad ) silica a2 Al ya silag S Jilaty ddladall saldll 250
5-(4-fluorobenzyl)-3-{(E)-2-[3-methoxy-4- (}— aze 1 o Juaail (Y:% = ethanol
(e axa Y (4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-1-methyl-1H-[1,2,4]triazole
3-(4-fluorobenzyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]
.vinyl}-1-methyl-1H-[1,2,4]triazole
5-(4-fluorobenzyl)-3-{(E)-2-[3-methoxy-4-(4-methyl- S jall 3 jraall adll () 43
. 6_\9 L& 1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole
'H-NMR (CDCl3) § (ppm): 2.30 (s, 3H), 3.72 (s, 3H), 3.88 (s, 3H), 4.16 (s, 2H),
6.92 (brs, 1H), 7.02 (t, J=8.4Hz, 2H), 7.04 (d, J=16.0Hz, 1H), 7.15-7.26 (m, SH),
7.53 (d, J=16.0Hz, 1H), 7.71 (brs, 1H).
3-(4-fluorobenzyl)-5-{(E)-2-[3-methoxy-4-(4-methyl- =S yall 3 jraall aill 4S5
. ‘_‘,_\4 LS 1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2 4]triazole

YEYA

Yo

Yo
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'H-NMR (CDCls) & (ppm): 2.31 (s, 3H), 3.90 (s, 3H), 3.92 (s, 3H), 4.04 (s, 2H),
6.85 (d, J=15.6Hz, 1H), 6.93 (brs, 1H), 6.98 (t, ]=8.4Hz, 2H), 7.14 (d, J=1.6Hz, 1H),
7.22 (dd, J=8.4, 1.6Hz, 1H), 7.26 (d, J=8.4Hz, 1H), 7.32 (dd, J=8.4, 5.6Hz, 2H),
7.65 (d, J=15.6Hz, 1H), 7.74 (brs, 1H).

AR AR AN

(+)-3-[1-(4-fluorophenyl)ethyll-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

vD)phenyl]vinyl}-4H-[1.2. 4]triazole and (-)-3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-

methoxv-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl }-4H-{1.2 4]triazole
[AY danall]

F

W
H H

3-[1-(4-fluorophenylethyl]- «¥) Jlall 8 4% Hlall ddaud g dslie Silapud ) Joaidis
5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-4H-[1,2,4]
Daicel Chemical s ¢ si—as CHIRALCEL™ OD-H 4daul 53 ¢(ass YY) triazole
sl Juasil (Y:A = ethanol:hexane ;¢! aia jgh cam YO X au Y) Industries, Ltd.
A el 799< cana Y0) 488 VY clifud (e pe Gyeay il o siall oS e
Z39< caaa Y1) A8 V€ oLt il G g ey Ll o giall CS ey (331
(3015 Ay e 5l

(P J0) 203 V) bl (pa e Uy Jal () gindl 5l 5 Jaaall il (555

'H-NMR (CDCls) § (ppm): 1.7 (d, J=7.2Hz, 3H), 2.29 (s, 3H), 3.87 (s, 3H), 4.31
(g, J=7.2Hz, 1H), 6.92 (brs, 1H), 7.01 (t, J=8.8Hz, 2H), 7.05 (d, J=16.0Hz, 1H), 7.15

VYo

Yo
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(brd, J=8.0Hz, 1H), 7.16 (brs, 1H), 7.22 (d, J=8.0Hz, 1H), 7.29 (dd, J=8.8, 4.8Hz,
2H), 7.56 (d, J=16.0Hz, 1H), 7.71 (brs, 1H).
(YV Jla) 458y 1§ plitiud e ) ae Leay Jalill G giall S 5all 8 jraall aill (4SS
'H-NMR (CDCls) & (ppm): 1.77 (d, J=7.2Hz, 3H), 2.29 (s, 3H), 3.87 (s, 3H), 4.31
(g, J=7.2Hz, 1H), 6.92 (brs, 1H), 7.01 (t, J=8.8Hz, 2H), 7.05 (d, J=16.0Hz, 1H), 7.15
(brd, J=8.0Hz, 1H), 7.16 (brs, 1H), 7.22 (d, J=8.0Hz, 1H), 7.29 (dd, J=8.8, 4.8Hz,
2H), 7.56 (d, J=16.0Hz, 1H), 7.71 (brs, 1H).

¥4, YA oYG

5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenyllvinvl}-1-methyl-1H-[1.2 4]triazole and 3-[1-(4-fluorophenylethyl]-5-{(E)-

2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]vinyl}-1-methyl-1H-[1.2.4]

triazole

[AY dapal]

5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3-methoxy-4-(4- (— a—s & o Juaas
—=s a—>« ¥ 5 methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole

3-[1-(4-fluorophenyl)ethyl]-5- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

e Yo Y VB 3 LS 45 )l Ludsy phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole
(+)-3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
X G A sl (p>= Ye©) ylphenyl]vinyl}-4H-[1,2,4]triazole

Yo
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5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3-methoxy-4-(4- S jall 5 jaeall adll <

PATREAY methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole
ESI-MS: m/z 418 [M*+H]. "H-NMR (CDCl;) & (ppm): 1.76 (d, J=7.6Hz, 3H), 2.30
(s, 3H), 3.61 (s, 3H), 3.88 (s, 3H), 4.20 (q, J=7.6Hz, 1H), 6.93 (brs, 1H), 7.01 (1,
J=8.8Hz, 2H), 7.07 (d, J=16.4Hz, 1H), 7.16-7.21 (m, 4H), 7.23 (d, J=8.0Hz, 1H),
7.57 (d, J=16.4Hz, 1H), 7.71 (brs, 1H).
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4- << jall 5 jraall adll () 63

- % WS methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole
'H-NMR (CDCl;) & (ppm): 1.70 (d, J=7.6Hz, 3H), 2.30 (s, 3H), 3.89 (s, 3H), 3.92 (s,
3H), 4.25 (q, J=7.6Hz, 1H), 6.85 (d, J=15.6Hz, 1H), 6.93 (brs, 1H), 6.98 (t, J=8.8Hz,
2H), 7.13 (d, J=1.6Hz, 1H), 7.21 (dd, J=8.0, 1.6Hz, 1H), 7.25 (d, J=8.0Hz, 1H),
7.32-7.37 (m, 2H), 7.64 (d, J=15.6Hz, 1H), 7.72 (brs, 1H).

Y5 &0 YR

5-[1-(4-fluorophenyl)ethyl]-3- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

phenyllvinyl}-1-methyl-1H-[1.2.4]triazole and 3-[1-(4-fluorophenyl)ethyl]-5-{(E)-

2-[3-methoxvy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2.4]

triazole
[AY daall]
. F
/
N i
Meog\}nf MwWN
S

5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3-methoxy-4-(4- (— p—3e 1 Ao Jaaas

O—= a—2ax ¥ 5 methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole

3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)

Yo

Yo



YEYA

AR
O Yo vE (YEL 4 WS 48 )bl uisy phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole
(-)-3-[1-(4-fluorophenyl)ethyl]-5- { (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
YV JBA 8 bl (p>= Y1) yDphenyl]vinyl}-4H-[1,2,4]triazole
5-[1-(4-fluorophenyl)ethyl]-3-{(E)-2-[3-methoxy-4-(4- S jall 5 jraall adll 45
«s& WS methyl-1H-imidazol-1-yl)phenyl]vinyl }-1-methyl-1H-[1,2,4]triazole
'H-NMR (CDCl3) & (ppm): 1.76 (d, I=7.6Hz, 3H), 2.30 (s, 3H), 3.61 (s, 3H), 3.88 (s,
3H), 4.20 (q, J=7.6Hz, 1H), 6.93 (brs, 1H), 7.01 (t, J=8.8Hz, 2H), 7.07 (d, J=16.4Hz,
1H), 7.16-7.21 (m, 4H), 7.23 (d, J=8.0Hz, 1H), 7.57 (d, J=16.4Hz, 1H), 7.71 (brs,
1H).
3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4- S yall 3 jaaall all (o<
- s WS methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-1H-[1,2,4]triazole
'H-NMR (CDCls) § (ppm): 1.70 (d, J=7.6Hz, 3H), 2.30 (s, 3H), 3.89 (s, 3H), 3.92 (s,
3H), 4.25 (q, J=7.6Hz, 1H), 6.85 (d, J=15.6Hz, 1H), 6.93 (brs, 1H), 6.98 (t, J=8.8Hz,
2H), 7.13 (d, J=1.6Hz, 1H), 7.21 (dd, J=8.0, 1.6Hz, 1H), 7.25 (d, J=8.0Hz, 1H),
7.32-7.37 (m, 2H), 7.64 (d, J=15.6Hz, 1H), 7.72 (brs, 1H).
EY 5 £V YL

(+)-3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4-(4-methvl-1H-imidazol-1-

yDphenyl]vinyl}-4-methyl-4H-[1.2.4]triazole and (-)-3-[1-(4-fluorophenyl)ethyl]-5-

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)phenvl]vinvyl }-4-methyl-4H-
[1.2.4]triazole

[Af Jaal]

F

\o

Yo
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e Jslae 3 (il V) acetic acid (o methylamine /€ (e Jolae il
2-[1-(4-fluorophenyl)ethyl]-5-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-
AR Jaal B4 hall ddaud 55 (315w (a3 A®) yl)phenyl] vinyl}-[1,3,4]oxadiazole
Loty el VY sad Sl (il sale) pe Jelill Jolaa Gaumy o ildle Y +) xylene
Jelall Jslae & 5y .Dean-Stark lea daud 5 438 e 3 sa da 0 2 ol J
sodium bicarbonate s\—a s ethyl acetate sl zay ¢Xaxy .Ad el 3 ja A0 () 2
ot il Ay pumal) Al ikl A pumal) Rl Jomiiy e Jolil) Jlaa Y gae
J ey A aland) sal 80 L i Jakia a3 S 5 a3 (SleY magnesium sulfate
sy . el (o€ je Silay il y s trifluoroacetate (e J—aail LC-MS
¢l Cilay .ethyl acetate ams () g—all S yo Slasad 5 e zaull trifluoroacetate
iy gaanll A8dall Caia LA guiaall A8kl Jiaiti g ¢ slaall Y andie sodium bicarbonate
salall (Jcadth .y 830 Jazaia Cad S 5 5 ALY magnesium sulfate 358 dantal)
Daicel Chemical Industries, Ltd. 3 ¢ sias CHIRALCEL™ OD-H ilaul 5; Adliial
O s—isll oS e e Juanid (Y:A = ethanol:hexane 1 jale sk tan YO X au Y)
S ey (3 Ay ya sl 799< cpae VF) 488V cBdu) (e go Lisay Jasal
(35 e sl A< aae 1)) 4883 VA B8 (e Lyay Jadall o)) giall
(+)-3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy- << all 3 juaall aill 4S5
«sh WS 4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl }-4-methyl-4H-[1,2,4]triazole
ESL-MS: m/z 418 [M™+H]. 'H-NMR (CDCl3) & (ppm): 1.83 (d, J=7.2Hz, 3H), 2.30
(s, 3H), 3.36 (s, 3H), 3.89 (s, 3H), 4.16 (q, J=7.2Hz, 1H), 6.77 (d, J=16.0Hz, 1H),
6.92 (brs, 1H), 7.00 (t, J=8.4Hz, 2H), 7.13 (d, J=1.6Hz, 1H), 7.14-7.26 (m, 4H), 7.71
(d, J=16.0Hz, 1H), 7.72 (brs, 1H).
(-)-3-[1-(4-fluorophenyl)ethyl]-5-{(E)-2-[3-methoxy-4- S all 3 haaall adll o 5S
cst LS (4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-4-methyl-4H-[ 1,2 4]triazole
ESI-MS; m/z 418 [M'+H]. 'H-NMR (CDCl3) & (ppm): 1.83 (d, J=7.2Hz, 3H), 2.30
(s, 3H), 3.36 (s, 3H), 3.89 (s, 3H), 4.16 (q, ]=7.2Hz, 1H), 6.77 (d, J=16.0Hz, 1H),

‘e

Yo
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6.92 (brs, 1H), 7.00 (t, J=8.4Hz, 2H), 7.13 (d, J=1.6Hz, 1H), 7.14-7.26 (m, 4H), 7.71

(d, J=16.0Hz, 1H), 7.72 (brs, 1H).
£8 Jlie

- .

%

o

3-{(B)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-5-(1-phenyl

ethy)-4H-[1.2.4]triazole

%

(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] (1 aze A+ e Jiaas

[/\O 2\:.).;43\]

/\V) 2-phenylpropionic acid s ((-_us Y. ~) acrylic acid hydrazide dihydrochloride
rest LS oS all 3 haall il (5585 .91 JM\@&S«LJH\UM((,M
'H-NMR (CDCl3) & (ppm): 1.80 (d, J=7.2Hz, 3H), 2.29 (s, 3H), 3.87 (s, 3H), 4.32
(q, J=7.2Hz, 1H), 6.92 (brs, 1H), 7.08 (d, J=16.0Hz, 1H), 7.17 (brd, J=7.6Hz, 1H),
7.18 (brs, 1H), 7.22 (d, J=7.6Hz, 1H), 7.28-7.39 (m, 5H), 7.57 (d, J=16.0Hz, 1H),

7.69 (d, J=0.8Hz, 1H).
€1, f0 Y

L ].a
-

3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl}-1-methyl-5-(1-

phenylethyl)-1H-[1.2 4]triazole and 5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-

1-yDphenyl]vinyl}-1-methyl-3-(1-phenylethyl)-1H-[1.2 . 4]triazole

[/\'\ &4.4]\]

o]

A

Yo

Yo



YEYA

AR

N'!‘g \N‘ N\FQ
MeOO/\)L;Q’ MF-'O@/\\/L‘N
N7 N N;;/N

3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl) ~ (— p—x © sie Jrand
5-{(E)-2- e pae Vo phenyl]jvinyl}-1-methyl-5-(1-phenylethyl)-1H-[1,2,4]triazole
[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1-methyl-3-(1-
3-{(E)-2- O—e YO 5 Y& (YL 3 LS 44y jhall iy phenylethyl)-1H-[1,2,4]triazole
[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-5-(1-phenylethyl)-4H-
8 Jlall 8 ) (p>e A+) [1,2,4]triazole
3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S all 3 3aall Aagall o 4S3
PATRVAS yl)phenyl]vinyl}-1-methyl-5-(1-phenylethyl)-1H-[1,2,4]triazole
'H-NMR (CDCl;) & (ppm): 1.79 (d, J=7.2Hz, 3H), 2.30 (s, 3H), 3.59 (s, 3H), 3.88 (s,
3H), 4.20 (q, J=7.2Hz, 1H), 6.92 (brs, 1H), 7.08 (d, J=16.0Hz, 1H), 7.16-7.23 (m,
5H), 7.23-7.27 (m, 1H), 7.32 (t, J=6.8Hz, 2H), 7.58 (d, J=16.0Hz, 1H), 7.70 (d,
J=0.8Hz, 1H).
5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S jall 3 3 eall a3l S5
- & WS yDphenyl]vinyl}-1-methyl-3-(1-phenylethyl)-1H-[ 1 ,2,4]triazole
'H-NMR (CDCls) § (ppm): 1.72 (d, J=7.2Hz, 3H), 2.30 (s, 3H), 3.90 (s, 3H), 3.93 (s,
3H), 4.27 (g, J=7.2Hz, 1H), 6.86 (d, J=16.0Hz, 1H), 6.94 (brs, 1H), 7.15 (d,
J=1.6Hz, 1H), 7.18-7.28 (m, 3H), 7.31 (t, J=7.6Hz, 2H), 7.40 (dd, J=7.6, 0.8Hz, 2H),

7.65 (d, J=16.0Hz, 1H), 7.73 (brs, 1H).
£V e

- .-

-

3-(4-fluorophenyl)-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}

vinvl}-4H-[1.2 4]triazole

Yo
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2

N-N
\ >—< >—F
MeO XN
H
(E)-3-[3-methoxy-4-(4-methyl-1H- g—e () s—iall (o € o (pa a2 ¥V e Jrans
4-fluoro (H °/\) imidazol-1-yl)phenyl]acrylic acid hydrazide dihydrochloride
LS oS pall 8 paall agill 065 VT JU) 8 WS A8yl udy (230 Y©) benzoic acid
ESI-MS; m/z 376 [M*+H]. 'H-NMR (CDs;O0D) & (ppm): 2.28 (s, 3H), 3.95 (s, 3H),
6.98 (brs, 1H), 7.10 (d, J=16.0Hz, 1H), 7.16-7.23 (m, 2H), 7.27 (brd, J=8.0Hz, 1H),

7.30 (brs, 1H), 7.31 (d, J=8.0Hz, 1H), 7.64 (d, I=16.0Hz, 1H), 7.74 (d, J=1.2Hz,

1H), 8.02-8.08 (m, 2H).
EA Jh

@ Yewm

&

5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-4-methyl-1H-imidazole

[/\/\ ia:u.al\]

\>__< -
MeO X N N F
H
(E)-3-[3-methoxy-4-(4-methyl-1H- (—e O s—all S 0 (3o a2 VT o Jeaas
(~—== 9A) a-bromopropiophenone 5 (a2« Y « +) imidazol-1-yl)phenyl]acrylic acid
rol LS S all 3 jraall aullll (5585 .1 JBall 8 LS AGy Hlall by
'H-NMR (CDCl3) & (ppm): 2.29 (s, 3H), 2.50 (s, 3H), 3.79 (s, 3H), 6.91 (brs, 1H),
6.99 (d, J=16.4Hz, 1H), 7.00 (dd, J=8.0, 2.0Hz, 1H), 7.05 (d, J=2.0Hz, 1H), 7.14 (d,

o
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J=8.0Hz, 1H), 7.25 (d, I=16.4Hz, 1H), 7.25-7.30 (m, 1H), 7.41 (t, J=7.2Hz, 2H),

7.59-7.66 (m, 2H), 7.68 (d, J=1.2Hz, 1H).
£4 Jtie

IR

43

-

3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5-(1-methyl-1-

phenvlethyl)-4H-[1.2.4]triazole

[AY daiall]

,\{—N
MeO N N
H

N”N

(E)-3-[3-methoxy-4-(4-methyl-1H- (s ) 9—iall @S jo (o a2a V1 e Juans
i\’) a,a-dimethylphenylacetic acid s (?—M T'l) imidazol-1-yl)phenyl]acrylic acid
GLL«Sg_\S)AﬂU.\AA\ il 583 JU) s LS a5yl ity (aas
ESI-MS; m/z 400 [M'+H]. 'H-NMR (CDCl;) & (ppm): 1.85 (s, 6H), 2.29 (s, 3H),
3.88 (s, 3H), 6.92 (brs, 1H), 7.10 (d, J=16.0Hz, 1H), 7.14 (dd, J=8.0, 2.4Hz, 1H),
7.19 (d, J=2.4Hz, 1H), 7.22 (d, J=8.0Hz, 1H), 7.25-7.28 (m, 1H), 7.32-7.36 (m, 4H),

7.58 (d, J=16.0Hz, 1H), 7.66 (d, J=1.2Hz, 1H).
O dt"‘

- .

4

e —

3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-1-phenyl-

5.6.7.8-tetrahydroimidazo[1,5-a]pyridine

[4+ duall]

o

\



YEVA

Yvy

(F)-1-[2-(hydroxyphenylmethyl)piperidin-1-y1]-3-[3 -methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyl]propenone
= Uslae I (aae VYY) EDC s (a32 YA) HOBT «( silille +.Y) IPEA il
(e___;.a A ~) (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid

¥) DMF —& (p—== Y& «CAS No. 23702-98-9) phenylpiperidin-2-ylmethanol s
Gl el V€ 5 el 5 s dan e Jelil Jslaa clyy of silile
dsdall ) aitig ol el Jolaa Y asdie sodium bicarbonate ¢las ethyl acetate
Ciad S e JAlY magnesium sulfate (3 Jatlill &) guaall dngdall Caiad LAy gaall
cud ) silica pDlb (53540 S sl g S Jalay dalanall salell A5 . jaide i
e pae VYT e Juasil (1:0 = methanol:ethyl acetate <~ ethyl acetate s iall
ol LS S5l a5 il o

ESI-MS; m/z 432 [M" + H].
Gl

(E)-1-[2-benzoylpiperidin-1-y1]-3-[3-methoxy-4-(4-methyl-1 H-imidazol-1-y1)

phenyl]propenone
(E)-1-[2-(hydroxy (—= Jslase (?A-A Yi/\) Dess-Martin periodinane «iliay

phenylmethyl)piperidin-1-yl]-3-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]
Ao aie Jelil Jglas caliyy ¢ silille ©) chloroform (8 (a2 ) Y1) propenone

<- ethyl acetate <— Y:) = heptane:ethyl acetate :4: il cud ) silica

Yo
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il 0 5S5 gaad) S e e pae A0 (Slo Juaail (V:4 = methanol :ethyl acetate

col LS S 5all 3 jpadl
IH-NMR (CDCl3) & (ppm): 1.50-1.92 (m, 5H), 2.21-2.30 (m, 1H), 2.30 (s, 3H),
3.49-3.58 (m, 1H), 3.90 (s, 3H), 3.97-4.05 (m, 1H), 6.22 (brd, J=6.0Hz, 1H), 6.93 (d,
J=15.6Hz, 1H), 6.94 (brs, 1H), 7.13 (brs, 1H), 7.20 (brd, J=8.0Hz, 1H), 7.25 (4,
J=8.0Hz, 1H), 7.47 (t, J=7.2Hz, 2H), 7.57 (t, }=7.2Hz, 1H), 7.65 (d, J=15.6Hz, 1H),
7.74 (s, 1H), 7.97 (d, ]=7.2Hz, 2H).

Glas

3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-1-phenyl-

5.6.7.8-tetrahydroimidazo[1,5-a]pyridine
(E)-1-[2-benzoylpiperidin-1-yl]- 3o Jslae cilels oyl 3ad ApiaV 00 2o il

(f-._____,aa 4 ~) 3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]propenone
3yad Jelitd) Jslaa o 5 . (blle V) acetic acid & (a3« Y'Y £) ammonium acetate s
g sodium  bicarbonate ¢l ethyl acetate loay My LA el 5 ) s A 0 )
stoe e Al By il Al i g uimal) Biglall it g e Jo il Jslaa
sl 36 . paide Jia a3 S 5 2 SleY magnesium sulfate (358 Caiad ¢ oale
e ¢Chromatorex NH :ilela 5ala) silica aMa (g2 9ae (3 s sile g S Jilaty ddlanal
methanol:ethyl acetate <— ethyl acetate <~ Y:1 = ethyl acetate:heptane :dg il

ol LS S pall 3 aall il (055 L sial) S pa (0 pae OF (o Juanil (V24 =
ESI-MS; m/z 411 [M'+H]. 'H-NMR (CDCl3) & (ppm): 1.86-1.94 (m, 2H), 2.04-
2.10 (m, 2H), 2.30 (s, 3H), 3.05 (t, J=6.8Hz, 2H), 3.89 (s, 3H), 4.12 (t, J=6.4Hz,
2H), 6.92 (brs, 1H), 6.93 (d, J=16.0Hz, 1H), 7.14 (d, J=1.2Hz, 1H), 7.19 (dd, J=8.4,
1.2Hz, 1H), 7.22 (d, J=8.4Hz, 1H), 7.23-7.26 (m, 1H), 7.40 (t, J=7.6Hz, 2H), 7.60
(d, J=16.0Hz, 1H), 7.70 (d, J=1.6Hz, 1H), 7.74 (dd, J=7.6, 1.2Hz, 2H).

oY g0y VG
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(+)-8-(4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6.7.8-tetrahydro[1,2.4]triazolo[ 1,5-a]pyridine and (-)-8-(4-fluorophenyl)-2-

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl }-5.6.7.8-tetrahydro

[1.2.41triazolo[1.5-a]pyridine

4 2\.1,3.\4.“]

N’N; ) N-N

e Iy
Meojg/\/‘\N %, MGOQ/\/I\N

N//\N Q N//\N

)a F )ﬁ =

tert-butyl N'-[5-chloro-2-(4-fluorophenyl)pentanoyl]hydrazinecarboxylate (3as

Js—ae U (pxe AVY) EDC s (pae ©VT) HOBT «( silille Y.YY) IPEA il
A5y Hhll Lsia (5 13s (A ae €9 +) 5-chloro-2-(4-fluorophenyl)pentanocic acid (»

€Y +) tert-butyl carbazate y (Tetrahedron Letters, 2003, vol.44, p.365) 48 gua gall
VY s A8 yall 5l s daa 2o Jelill Jslaa iy o jildle ©) DMF (8 (pas
(J—elall Jstae J sobe V S hydrochloric acid  ethyl acetate —iliay .dclu
sodium bicarbonate ¢l—s a—s A2l 43 paal) ASdall Juia’ A guaall Aiikal) Jucadti
alall 85 . yadde adia Gl K 5 S SLY magnesium sulfate (358 adad andia
<— heptane :di il Cul o) silica pb (g35=c A flag S Jilady ddlanal)
il 9 S5 gl S e (e a3 0VY e Juasal (Vi) = ethyl acetate:heptane
veslr LS oS 5all 3 jaaall
ESI-MS; m/z 367 [M*+Na].'"H-NMR (CDCl3) § (ppm): 1.44 (s, 9H), 1.61-1.85 (m,
2H), 1.90-2.00 (m, 1H), 2.22-2.32 (m, 1H), 3.38 (t, J=7.2Hz, 1H), 3.46-3.57 (m,
2H), 7.03 (t, J=8.4Hz, 2H), 7.11 (brs, 1H), 7.28 (dd, J=8.4, 5.6Hz, 2H).
5-chloro-2-(4-fluorophenyl)pentanoic acid hydrazide hydrochloride (335
3 (b=l Y) ethyl acetate 4 (s ke ¢ hydrochloric acid (e Jslae Cilay
tert-butyl N'-[5-chloro-2-(4-fluorophenyl)pentanoyl]hydrazinecarboxylate (e Jslaa
4 gl 5 ) s s o die Jelél Jglaa iy g o sillle ¥) ethyl acetate (& (axe ©VV)

\o
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Yvi
e aza TEY o Juaail padde i it Jelidl Jolaa S .clelu g 524
vl LS S pall 3 Jaaall alll (5585 L ) siall S e
'H-NMR (CD;0D) & (ppm): 1.64-1.81 (m, 2H), 1.90-2.00 (m, 1H), 2.15-2.25 (m,
1H), 3.53-3.60 (m, 3H), 7.07 (t, J=8.4Hz, 2H), 7.39 (dd, J=8.4, 4.8Hz, 2H).

- .-

-

5-chloro-2-(4-fluorophenyl)pentanoic acid N'-{( E)-3-[3-methoxy-4-(4-methyl-1H-

imidazol-1-y)phenyl]acryloyl}hydrazide

Jsaa ) (pae £1A) EDCys (aae YY) HOBT ¢(_allls V.YA) IPEA il
(f‘é-“‘ Ve Y) 5-chloro-2-(4-fluorophenyl)pentanoic acid hydrazide hydrochloride (s
(r—ne YV 0) (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid s
Gelw V¢ sl d8adl 5 sa da g die Jelal Jglae iy g o sl 0) DMF &
Al Jeadtig (Jelill Jslas oY) andia sodium bicarbonate ¢le 5 ethyl acetate liay
cad K 5 S AkY magnesium  sulfate 38 Jaoll) & panll ABdall Caian LA ulaall
) silica Db (gagee (G yalas S Jalaty dalana)) salall AT . adde Jaiia
(o pae £YY e Juaail (V:0 = methanol:ethyl acetate <~ ethyl acetate 1Aasanl)
o LS 5l 8 3l ol 55 il e
ESI-MS; m/z 485 [M" + H].
s

2-[4-chloro-1-(4-fluorophenyl)butyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-

imidazol-1-vl)phenyl]vinyl}-[1,3.4]oxadiazole

triphenylphosphine s (a» 1) carbon tetrabromide ¢(aae Y1) imidazole <slay
5-chloro-2-(4-fluorophenyl)pentanoic acid N'-{(E)-3-[3- (e Jslae A (aoe Y ¢)
P (?““ Y ~) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acryloyl } hydrazide
V¢ saal Aa,al 5 ys Ao die Jelitl) Jglas aliyy o sildle ©) methylene chloride
1iLals 33L) silica pDld gasae (Hoaslas S Jiaiy delal Jolae A3 Aela
(ethyl acetate <— V:) = ethyl acetate:heptane 148 il cud « ¢Chromatorex NH
ol LS S5l 5 pnal o (555 0 S50 n e T8 o Jumnd

Vo
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ESI-MS; m/z 467 [M* + HJ.

- .-

&

(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridine and (-)-8-(4-fluorophenyl)-2-

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5.6,7.8-tetrahydro

[1.2.4]triazolo[1.5-a]pyridine
2-[4-chloro-1-(4-fluoro (s Jslase chuaiy Glebu Jued 32 580V 00 die (S

phenyl)butyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] ~ vinyl}-
Y) acetic acid 3 (—= AY }) ammonium acetate s (p2= YT €) [1,3,4]0xadiazole
ethyl acetate <slizay «Xany .48 3l 5 ja Aa 50 Y oud Jeliall Jolae o 5y (bl
a8 Ay s canll Akl Jiaitig Jeldl Jolaa Y audie sodium bicarbonate ¢les
cpa—dhe Jar il S 5 a5 SlY magnesium sulfate (358 A0l 4 guanl) d3.dal)
Chromatorex :dlala 33Ls) silica 2o (53 5ae A s sila g S Jalaty dalanal) salall 450
e J—aadl (\ :¢ = methanol:ethyl acetate <— ethyl acetate :4uaill cule {NH
Aol g Al el Sl J i L ) gl o € g Gl ad 5 s a2 VY
to YO X o \‘) Daicel Chemical Industries, Ltd. (8 & siae CHIRALPAK™ 1A
e by Ll ) giall € 5e (Je Juanil (Vi) = ethanol:hexane : & i sk
Ly Jadil) () gindl (€ yo g (3250 ) Ay pe il Z99< coma €F) A4y V€ LA (1)
(303 Ay e el 739< cone 1 E) ALBI VY Sl (0 ) pe
(+)-8-(4-fluorophenyl)-2-{ (E)-2-[3-methoxy-4-(4- S jall 3 3 —aall ay 3l 4
methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]
‘;\3 LS pyridine
ESI-MS; m/z 430 [M'+H]. 'H-NMR (CDCls) & (ppm): 2.00-2.25 (m, 3H), 2.29 (s,
3H), 2.30-2.40 (m, 1H), 3.85 (s, 3H), 4.25-4.35 (m, 3H), 6.90 (brs, 1H), 7.02 (t,
J=8.8Hz, 2H), 7.05 (d, J=16.0Hz, 1H), 7.10 (dd, J=8.8, 4.8Hz, 2H), 7.13 (brd,
J=7.6Hz, 1H), 7.14 (brs, 1H), 7.20 (d, J=7.6Hz, 1H), 7.51 (d, J=16.0Hz, 1H), 7.69
(d, J=0.8Hz, 1H).
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(-)-8-(4-fluoropheny!)-2-{ (E)-2-[3-methoxy-4-(4- S jall 8 3 aall ar Gl (65
methyl-lH—imidazol-l-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[l,2,4]triazolo[1,5-a]

. sb WS pyridine
ESI-MS; m/z 430 [M'+H]. 'H-NMR (CDCl3) & (ppm): 2.00-2.25 (m, 3H), 2.29 (s,
3H), 2.30-2.40 (m, 1H), 3.85 (s, 3H), 4.25-4.35 (m, 3H), 6.90 (brs, 1H), 7.02 (t,
J=8.8Hz, 2H), 7.05 (d, J=16.0Hz, 1H), 7.10 (dd, J=8.8, 4.8Hz, 2H), 7.13 (brd,
J=7.6Hz, 1H), 7.14 (brs, 1H), 7.20 (d, J=7.6Hz, 1H), 7.51 (d, J=16.0Hz, 1H), 7.69
(d, J=0.8Hz, 1H).

ot 07 YL

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[1.2.4]triazolo[1.5-a]pyridine and ( -)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3 .4.5-trifluorophenyl)-

5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridine

[AY Al

N-N

| Q NN
V/, - V7
Meo;@/%)\N ? M60:©/\/LN
F
NN Q NN ]
)ﬁ FF );/ F F

- - .

.

tert-butyl N'-[5-chloro-2-(3.4.5-trifluorophenyl)pentanoylhydrazinecarboxylate

and tert-butyl N'-[5-(benzotriazol-1-yloxy)-2-(3.4,5-trifluorophenyl)pentanoyl]

hydrazinecarboxylate
O Jstae I (pa V.Y) EDCs (p2e A2Y) HOBT ¢( sildls V.V) IPEA il
A gy yhall Lada 510 (aaa A +) 5-chloro-2-(3,4,5-trifluorophenyl)pentanoic acid

o« +) tert-butyl carbazate 5 (Tetrahedron Letters, 2003, vol.44, p.365) (st 48 5 5all
\'VEJ_AJ;\.J)&.“'BJ‘H:%;)J&\G Jetanlf d)laauﬂgjc(_)ﬂgua °) DMF @(PA
«J—elill Jytdaa Y ardia sodium bicarbonate ¢ls s ethyl acetate by Jacla

A

\e

Yo



YEYA

\RR!

<Y magnesium sulfate 338 Al & ganll A8all Caian LA guanll Akl Jaadti
ala g3 o iley S Jidaty Adlanal) salall (5 L it bk Cad S A
VYA o Jdiandl (\ :\ = ethyl acetate:heptane <— heptane :4i.aal gglo) silica
tert-butyl N'-[5-chloro-2-(3,4,5-trifluorophenyl)pentanoyl]hydrazine  (y—s a—as
tert-butyl N'-[5-(benzotriazol-1-yloxy)-2-(3,4,5-trifluoro (e a3e €Y+ 4 carboxylate

.phenyl)pentanoyl] hydrazinecarboxylate
tert-butyl N'-[5-chloro-2-(3,4,5-trifluorophenyl) S jall 3 3 aall ay &l 4

-s& S pentanoyl]hydrazinecarboxylate
ESI-MS; m/z 403 [M™+Na].'"H-NMR (CDCl;) & (ppm): 1.45 (s, 9H), 1.64-2.00 (m,
3H), 2.15-2.26 (m, 1H), 3.30 (t, J=7.2Hz, 1H), 3.47-3.60 (m, 2H), 6.99 (dd, J=8.4,
6.4Hz, 2H).
tert-butyl N'-[5-(benzotriazol-1-yloxy)-2-(3,4,5- S yall 8 3 aall ax 3l (4 <

. G.Lx LS trifluorophenyl) pentanoyl Jhydrazinecarboxylate

ESI-MS; m/z 480 [MJr + H].
tert-butyl [2-0x0-3-(3.4,5-trifluorophenyl)piperidin-1-yl]carbamate (a5

(e Gy (e (5 fiay) sodium hydride s (p2 Y YY) sodium iodide «sluay
tert-butyl N'-[5-(benzotriazol-1-yloxy)-2-(3,4,5- (r— Js—daa o (pae Vo €+
¢(,—llle ¥) DMF & (x>« £Y+) trifluoro phenyl)pentanoyl]hydrazinecarboxylate
o)) st Jelill Jgdae oy dele 19 520 Augie®) + 0 die Jelil Jslas (i
Js—ase A aude sodium bicarbonate slay ethyl acetate «alizay .8 jall 5 ) = 4 )0
magnesium sulfate (3 68 Aailll 4, ganll Adudall Cadat W34y el Adall Jiadt g ¢ el
s (A ya glag S dilaty Aalanall salall (B9 . jadda Jakias Cad S 5 8 ALY
(e e VY& lo Jiaail (ethyl acetate <— heptane :d:iaill cwia) silica 2Dla
v LS S el 5 jaaall a0 oS5 L ) ginll S e
'H-NMR (CD;OD) & (ppm): 1.50 (s, 9H), 1.90-2.05 (m, 3H), 2.15-2.23 (m, 1H),

3.61-3.80 (m, 3H), 6.70 (brs, 1H), 6.90 (t, J=8.0, 6.8Hz, 2H).
1-amino-3-(3,4,5-trifluorophenyl)piperidin-2-one hydrochloride ;3133

Yo
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tert-butyl (e Jstase A (Uil V) s ke ¢ hydrochloric acid (e Jslae aliay
chloroform (?M \Y‘i) [2-0x0-3-(3,4,5-trifluorophenyl)piperidin-1-yljcarbamate
=S .clelw EDU A sad Ad jall 5 ) s ds 3 die Jeldl Jglae ally g o plila V)
a8 ol il S je (e pae V04 o Juandl (aids Jadia il Jeldil Jolas
vl LS S all B jaaall
ESI-MS; m/z 245 [M" + H].

(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yphenyl]-N-[2-0x0-3-(3.4.5-

trifluorophenyl)piperidin-1-yljacrylamide
Jstas ) (ane Y€9) EDCs (ane Y +©) HOBT ¢(_sllle +.%1) IPEA il
(?_A_.« Y +4) 1-amino-3-(3,4,5-trifluorophenyl)piperidin-2-one hydrochloride (—

(H"‘ K ~) (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid s
el SO 530 2l 5 ) 5m Ao e Jelill Jplae iy o ALLL Y) DMF b
Al Jadti g ¢ Jel@ll Jgae ) asdia sodium bicarbonate ¢le  ethyl acetate sl
Gad S 5 A AlY magnesium sulfate (38 Aatlill 4y gumall A8kl Caind L4 gl
cud ) silica s (gagee By ley S Jlaty Adlana) salall 86 . jadde dakia
O—e ane 10 e Jiasil (V:0 = methanol:ethyl acetate <— ethyl acetate :4iuail

o LS S el 3 jpaall adll (585 . () siad) S s
ESI-MS; m/z 485 [M'+H]. 'H-NMR (CD;0D) & (ppm): 1.94-2.10 (m, 3H), 2.22-
2.30 (m, 1H), 2.31 (s, 3H), 3.64-3.72 (m, 1H), 3.78-3.82 (m, 2H), 3.84 (s, 3H), 6.41
(d, J=16.0Hz, 1H), 6.88 (brd, J=8.0Hz, 1H), 6.90 (brs, 1H), 6.93 (s, 1H), 7.00 (dd,
J=6.8, 3.6Hz, 2H), 7.14 (d, J=8.0Hz, 1H), 7.44 (d, J=16.0Hz, 1H), 7.74 (d, J=1.2Hz,
1H), 9.87 (brs, 1H).

(H)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyllvinyl }-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1.2 .4 1triazolo[1.5-alpyridine and (-)-2-{(E)-2-[3-

VYo
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methoxy-4-(4-methyl-1H-imidazol-1-yl)phenvl]vinyl}-8-(3.4.5-trifluorophenyl)-

5.6.7.8-tetrahydro[1.2.4]triazolo[1.5-a]pyridine
(E)-3-[3-methoxy-4-(4-methyl- (s Jslae saal g dcla saal A0 Ve 2ic Gy

1H-imidazol-1-yl)phenyl]-N-[2-0x0-3-(3,4,5-trifluorophenyl)piperidin-1-yl]
J—elill Jglae o si (ke Y) phosphorus oxychloride (& (s>« 40) acrylamide
ammonium acetate sl a3 . yaida Jaria Cad Sy o3 A8 3l 5 ) s A A 3l
Js—lae o185 ¢ _sablle V) acetic acid (8 Adlatal salall (ja Jolaa Y (ane ¥4 Y)
30— dan A ol Jelall Jslae o gy cale b SO0 504l 450V 00 e Jelaill
Js—Isa Y asiis sodium bicarbonate sle Jslaa g ethyl acetate <iliay ¢« Yirey .43 jall
magnesium sulfate (58 A3l 4 sizaell Asdall (8ad .4 suaall AGal Jiniti g ¢ Jelanl)
G Al flag S olady Adlanal) solall (A5 L pmise Jakia ad S 5 S AlY
= ethyl acetate:heptane :44 .aill cudw ¢Chromatorex NH :4ldla 51L4) silica 2Aa
Jad®h L ) g all o S e il 5 (0 o 00 e Jeanil (ethyl acetate <— V@)
Daicel Chemical (4 ¢ sias CHIRALPAK™ JA 4 5 4 a5l cilay il )l
O =il € yo Ao Juasil (ethanol & jaia sk tam YO X s Y) Industries, Lid.
S ey (333 A yesiily £99< cana Y0) 488319 cliid) (3a) a Ljuay Tl
(33 A e il 799< cane YY) A8 VY clitind (o) o Ly Jaill (f guall
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- 1S jall 3 jraall 2l (<5
yl)phenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2 4 Jtriazolo[ 1,5-a]
-sh S pyridine
ESI-MS; m/z 466 [M'+H]. "H-NMR (CDCL) & (ppm): 1.97-2.25 (m, 3H), 2.30 (s,
3H), 2.32-2.42 (m, 1H), 3.86 (s, 3H), 4.24-4.30 (m, 3H), 6.82 (dd, J=8.0, 6.0Hz,
2H), 6.91 (brs, 1H), 7.05 (d, J=16.8Hz, 1H), 7.14 (dd, J=8.4, 1.6Hz, 1H), 7.16 (s,
1H), 7.21 (d, J=8.4Hz, 1H), 7.50 (d, J=16.8Hz, 1H), 7.69 (d, J=1.2Hz, 1H).
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S jall 3 jrcall adll ) ¢
yDphenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]
- s WS pyridine

Yo
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ESI-MS: m/z 466 [M'+H]. 'H-NMR (CDCL;) & (ppm): 1.97-2.25 (m, 3H), 2.30 (s,
3H), 2.32-2.42 (m, 1H), 3.86 (s, 3H), 4.24-4.30 (m, 3H), 6.82 (dd, J=8.0, 6.0Hz,
2H), 6.91 (brs, 1H), 7.05 (d, J=16.8Hz, 1H), 7.14 (dd, J=8.4, 1.6Hz, 1H), 7.16 (s,
1H), 7.21 (d, J=8.4Hz, 1H), 7.50 (d, J=16.8Hz, 1H), 7.69 (d, J=1.2Hz, 1H).

0%, 00 Yl

(+)-5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6.7.8-tetrahydro(1.2.4]triazolo[1.5-a]pyridine and (-)-5-(4-fluorophenyl)-2-

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5.6.7.8-tetrahydro

[1.2.4]triazolo[1,5-a]pyridine

(47 Zaseal]

methyl 5-(N'-tert-butoxycarbonylhydrazino)-5-(4-fluorophenyl)pentanoate a:a3

methyl 5-(4-fluoro  (—s Js—dae Glel i G saad Hlanl Cadiss sale) & (A

tert-butyl carbazate s (@A.A YY1 «CAS No. 149437-67-2) phenyl)-5-oxopentanoate
3ol A () asul Jelal) Jglaa @ gy (Al YY) 2-propanol (& (axe YY)
Jeelidll Jslae iy Jeliall Jolas Y (p2e V) platinum  oxide —ibaay &5 <2l
Olebw (AL Baal (592 daiia ¥.0 die (pagyus a4 A8l 5 a Ax 0 dic
i e Jaxa Gl dad el 3ol S 5y Celite P Jelill Jglas 2l
ethyl :heptane :ddeaill cyda) silica Db (53 gac B o gilay S Jilaiy ddlasal) salall
S0 = paa AV e Jasil (Vi) = ethyl acetateheptane <— Y:4 = acetate

vot LS S jall 3 hraall 4l (685 L () siall

‘o
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ESI-MS; m/z 363 [M" + Na].
tert-butyl [2-(4-fluorophenyl)-6-oxopiperidin-1-yl]carbamate (3.la5
methyl 5- (s Jslae J (Aldle «.7) s ke ) sodium hydroxide J slas iliay
— (—== AY) (N'-tert-butoxycarbonylhydrazino)-5-(4-fluorophenyl)pentanoate
el 3a A8 a5 a Ay e Jelill Jslae iy o jilidle V) methanol
Sy ed—el@l Jydae M (LAl +.¥) s oke ¥ Al hydrochloric acid b
) (~—== 4)) EDCs (p2e 1£) HOBT iliay . yadds o ciat Jelidll Jolaa
s dan e Jelill Jglae Qliy o Allla 1) DMF (6 4ilandd soldl cpe Jslae
Js—awe A audia sodium bicarbonate ¢lay ethyl acetate sbay . (el 320l 43 jal)
magnesium sulfate (3% A3l 35 guanll A5 all Caian LA giaall ABaY Jad® g ¢ Jelil)
33ae (i ngile s S Jilais Aalsnal salal L5 . ymide Jaia Ciad S5 A LY
J—asil (ethyl acetate <= Y:49 = ethyl acetate:heptane :4daill culd) silica 22
cob LS S el 5 naall pll 065 Ll giall (S e e e 00 e

ESI-MS; m/z 331 [M*+Na].'H-NMR (CDCls) & (ppm): 1.43 (s, 9H), 1.78-1.91 (m,

3H), 2.25-2.34 (m, 1H), 2.52-2.70 (m, 2H), 4.90 (brs, 1H), 6.42 (brs, 1H), 7.04 (,
J=8.8Hz, 2H), 7.16 (dd, J=8.8, 4.8Hz, 2H).

(E)-N-[2-(4-fluorophenyl)-6-oxopiperidin-1-v1]-3-[3-methoxv-4-(4-methyl-1H-

imidazol-1-yl)phenyl]acrylamide

tert-butyl [2-(4-fluoro  —s Js—ae ) (il V) trifluoroacetic acid il
18 (bl V) chloroform (4 (pas ©+) phenyl)-6-oxopiperidin-1-yl]carbamate
padie Jakia Gl S o8 Baal g Aol sae] Ad el 5 ) s da 0 aie Jeldll Jolas
salall (e Jslae (A (a3e 4Y) EDC (a0 10) HOBT ¢(_sldle +.) £) IPEA il
£Y) (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid y 4—alatal
o 8 A8 31l 5 ) a da 0 e Jelinl Jslas liy g o aldle Y) DMF (i (aae
Js—ae | ax—dia sodium bicarbonate ¢la 5 ethyl acetate «ilizay .Ciuaiy Slela
magnesium sulfate (358 Aa3Ull &y gianll A6uhall Cadad (4 pnall A0kl Jiai®h o ¢Jelial

\o
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G Al asiles S Jidaty daland) salall A5 jadde Jars il K 54 ALY
<— ethyl acetate :4d—aill cudw ¢Chromatorex NH :4—lala 32 ) silica al—a
pall O3S0 ) giall S e (e paa €Y e Juwail (V:0 = methanol:ethyl acetate

col S o 5all 3 jaaall
'H-NMR (CDCl3) & (ppm): 1.75-2.00 (m, 3H), 2.27 (s, 3H), 2.35-2.46 (m, 1H),
2.58-2.77 (m, 2H), 3.80 (s, 3H), 5.09 (t, J=6.4Hz, 1H), 6.28 (d, J=15.6Hz, 1H), 6.88
(brs, 2H), 6.91 (brd, J=8.0Hz, 1H), 7.05 (t, J=8.8Hz, 2H), 7.15 (d, J=8.0Hz, 1H),
7.19 (dd, J=8.8, 5.2Hz, 2H), 7.41 (d, J=15.6Hz, 1H), 7.69 (s, 1H), 8.92 (brs, 1H).

- .-

&

(+)-5-(4-fluorophenyl)-2- { (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6.7,8-tetrahydro[1.2.4]triazolo[1,5-a]pyridine and (-)-5-(4-fluorophenyl)-2-

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5.6.7.8-tetrahydro

[1.2.4]triazolo[1.5-alpyridine
(E)-N-[2-(4-fluorophenyl)-6-0x0 (0 Jslaa 8aal g delu saad 455580 Yo 2ie Gy

¢ \‘) piperidin-1-yl]-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylamide
A Y awl delill Jslas ¢l 5iy (bl V) phosphorus  oxychloride (8 (aae
) (p2e Y ££) ammonium acetate il . ymide Jaiia Cind Sy 20 A8 jall 5 ) s
e Jelil Jydae catiys o ,lile V) acetic acid 4 ddlatiall salall (e Jslae
¢Xamy A8 all 5 pa Ao N aud Jelidl) Jalane oy cle b aof saal 4550 0
Asdall Joadtiy Jelitll Jolaa ) &ia sodium bicarbonate ¢l 3 ethyl acetate sl
Gl S 5 A SlY magnesium  sulfate (558 Aanlll 4y guzaxll A3l Cadas Ay gl
1Alla 3ala) silica a2t (g3 9ae (A sa sila s S ety dalaniall solall 65 . addie aiia
<— ethyl acetate <— ):)} = ethyl acetate:heptane :4:8.23 v ¢Chromatorex NH
(sl S 5o lagd ) (0 e VE e Juanil (V:0 = methanol:ethyl acetate
Daicel Chemical 3 ¢ siuae CHIRALPAK™ IA dau) 5 daill clagal J) Juaits
sl S je e Jiaadl (ethanol &l jaie jgha taw YO X au ¥) Industries, Ltd.

Yo
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S as (5313 Ay a5l 799 cane £) Aiha Yo ol (50 o ey il
(3 3 e sl /a4< ¢paa i) 358 Y9 ol () &o Lpay bl o giall
(+)-5-(4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4- S jall 3 3 saall ar 8l (<
methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2 ,4]triazolo[ 1,5-a]
- s WS pyridine
ESI-MS; m/z 430 [M"+H]. 'H-NMR (CDCls) & (ppm): 1.87-2.05 (m, 2H), 2.06-
2.15 (m, 1H), 2.29 (s, 3H), 2.40-2.49 (m, 1H), 3.00-3.09 (m, 2H), 3.85 (s, 3H), 5.43
(t, J=5.6Hz, 1H), 6.91 (brs, 1H), 6.91 (brs, 1H), 6.98-7.08 (m, 5H), 7.12 (dd, J=8.0,
1.6Hz, 1H), 7.16 (d, J=1.6Hz, 1H), 7.21 (d, J=8.0Hz, 1H), 7.54 (d, J=16.4Hz, 1H),
7.69 (brs, 1H).
(-)-5-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4- S yall 3 3 sadll ?:\_EM OsSa
methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]
-sh WS pyridine
ESI-MS; m/z 430 [M*™+H]. 'H-NMR (CDCL) & (ppm): 1.87-2.05 (m, 2H), 2.06-
2.15 (m, 1H), 2.29 (s, 3H), 2.40-2.49 (m, 1H), 3.00-3.09 (m, 2H), 3.85 (s, 3H), 5.43
(t, J=5.6Hz, 1H), 6.91 (brs, 1H), 6.91 (brs, 1H), 6.98-7.08 (m, 5H), 7.12 (dd, J=8.0,
1.6Hz, 1H), 7.16 (d, J=1.6Hz, 1H), 7.21 (d, J=8.0Hz, 1H), 7.54 (d, J=16.4Hz, 1H),
7.69 (brs, 1H).
oA g0V YA
adan

(1)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -y)phenyl]vinyl}-8-

(3.4.5-trifluorophenyl)-5,6,7.8-tetrahydro[ 1,2.4]triazolo[ 1,5-alpyridine and ( -)-2-

{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[1.2.4]triazolo[1.5-alpyridine

[4¢ Louall]
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5-chloro-2-(3.4.5-trifluorophenyl)pentanoic acid hydrazide hydrochloride (5.a%

Y (L—2Lik Y) acetic acid —8 s_ole ¢ hydrochloric acid (p Jslae Caliay
tert-butyl N'-[5-chloro-2-(3,4,5-trifluorophenyl)pentanoyl]hydrazine (s J s—laa
da ) xie Jelill Jglae g o(_slile Y) ethyl  acetate s (p>= ¥+ +) carboxylate
e Janil (mida hiia ot Jelall Jglae S 30l delu saal ZiLall 5 a
ool LS S5l 8 Sl il (555 - il S 3 (30 e YO0

ESI-MS; m/z 281 [M" + H].

- !.,,
-

5-chloro-2-(3.4,5-triflucrophenyl)pentanoic acid N'-{(Z)-2-fluoro-3-[3-methoxy-4-

(4-methyl-1H-imidazol-1-yDphenyllacryloyl Yhydrazide
S5-chloro-2- s Js—ae I (pae V- +) BOPCl (Al < ¢) IPEA il

(?——}A /\\“) (3,4,5-trifluorophenyl)pentanoic  acid hydrazide hydrochloride

(2)-2-fluoro-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid s
Js—lae aliy 5 o siblle ) methylene chloride (& (e YY «CAS No. 870838-71-4)
sl—y ethyl acetate Sl—cay . Ael W V¥ s W a8 jall 5 ) b a4 j5 2 Jelidl
4Bl Caiad Ay piaall ddall Juainiy cJelill Jolaa ) & sodium  bicarbonate
salall (85 . pmdde i a3 S 51 4 SLY magnesium sulfate (358 Aailill 4y gaasl)
‘heptane :dd—aill cud ) silica Db (g3 8 ja gl oy S Jlaty daladl
Janl (\ 4 = methanol:ethyl acetate <— ethyl acetate <— Y:) = ethyl acetate

g LS Sl 8 3l il (355 . il S pe (o e AE e
ESI-MS; m/z 539 [M" + H].

2-[4-chloro-1-(3.4.5-trifluorophenyl)butyl]-5-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-

methyl-1H-imidazol-1-yl)phenyl]vinyl}-[1.3.4]Joxadiazole

Yo
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5-chloro-2-(3,4,5- e Jo—lae i aig el — Blal 4502V Ve 2ie
trifluorophenyl)pentanoic  acid  N'-{(Z)-2-fluoro-3-[3-methoxy-4-(4-methyl-1H-
V) phosphorus oxychloride 4 (a3« A¢) imidazol-1-yl)phenyl]jacryloyl}hydrazide
padde Jaria Gt € A8 Al 5 e da oy Y sl dela Jslaa o 5. (Lildle

.‘”_A:’LASE_IS_)AHEJ:\AAJ‘QA:\;“ uﬁu‘jéz.“ﬁ_\s‘)anw?u/\\ u_lnd.\.a;ﬂ
ESI-MS; m/z 521 [M" + H].

PRIC

(+)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-

(3.4.5-trifluorophenyl)-5.6.7.8-tetrahydro[ 1.2.4]triazolo[ 1,5-a]pyridine and (-)-2-

{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl}vinyl } -8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1,2 4]triazolo[1,5-a]lpyridine
2-[4-chloro-1-(3,4,5-trifluoro (4o Jslase Colelu EOG sad) 43 S0V 00 2 iy

phenyl)butyl}-5-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]
acetic acid & (a3e Y'©A) ammonium acetate 5 (aae AY) vinyl}-[1,3,4]oxadiazole
ey 3 Ay A el 5 s Aa o Y sl Jelal Jolae & ju (LAl Y)
Al Joaitig (J el Jolasa gie sodium bicarbonate ¢l 5 ethyl acetate
Gl S 5 AlY magnesium  sulfate (358 dadlill &) pinall d8dal Cadal LA guanll
:dlala 3aLa) silica pSla (g gae Al sa sile s S idacy Addanall salall 855 L adde Jiiia
(ethyl acetate <— V:\ = ethyl acetate:heptane 4 iVl ) tChromatorex NH
Aa 5y Al ey ad ) Jaai il € e ey ) e Jaadl
tp— YO X au Y) Daicel Chemical Industries, Ltd. ¢ sias CHIRALPAK™ 1A
VY elah ol e ae bpear Bl ) siall S 50 e Juand (ethanol 1¢l jaia sk
slil (e ge bipar il G siadl (S e (333 Ay e sl 799< cane ) dada
(501 A pe sl 799< cana £) A3y ¥
(+)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H- oS yall 5 5 1aall Al (S0
imidazol-1-yl)phenylvinyl}-8-(3,4,5-trifluorophenyl)-5 ,0,7,8-tetrahydro[1,2,4]
. Q_L' LS triazolo[1,5-a]pyridine

‘e
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'H-NMR (CDCl3) & (ppm): 1.99-2.08 (m, 1H), 2.09-2.28 (m, 2H), 2.31 (s, 3H),
2.35-2.44 (m, 1H), 3.87 (s, 3H), 4.28 (t, J=7.2Hz, 1H), 4.34 (t, J=5.2Hz, 2H), 6.74
(d, J=38.4Hz, 1H), 6.82 (dd, J=8.0, 6.4Hz, 2H), 6.94 (brs, 1H), 7.25 (d, J=8.4Hz,
1H), 7.28 (dd, J=8.4, 1.6Hz, 1H), 7.36 (brs, 1H), 7.73 (d, J=0.8Hz, 1H).
(-)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H- oS jall 3 3 saall Al (<
imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]
+ s S triazolo[1,5-a]pyridine
'H-NMR (CDCl3) § (ppm): 1.99-2.08 (m, 1H), 2.09-2.28 (m, 2H), 2.31 (s, 3H),
2.35-2.44 (m, 1H), 3.87 (s, 3H), 4.28 (t, J=7.2Hz, 1H), 4.34 (t, J=5.2Hz, 2H), 6.74
(d, J=38.4Hz, 1H), 6.82 (dd, J=8.0, 6.4Hz, 2H), 6.94 (brs, 1H), 7.25 (d, J=8.4Hz,
1H), 7.28 (dd, J=8.4, 1.6Hz, 1H), 7.36 (brs, 1H), 7.73 (d, J=0.8Hz, 1H).
Teg0d YGL
Galas

(1)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yDpyridin-3-yllvinyl} -8-

(3.4.5-trifluorophenyl)-5.6.7.8-tetrahydro[1,2.4]triazolo[ 1,5-alpyridine and (-)-2-

{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]vinyl }-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[1,2.4]triazolo[1.5-alpyridine

[0 dapall]
N-N > N-N
Meij/\/lN/ 5, MeO. - . | N/
| |
F
NZONTSN NTNTSN "
)ﬁ F F )ﬁ FF

- . o

-

5-chloro-2-(3.4.5-trifluorophenyl)pentanoic acid N'-{(E)-3-[5-methoxy-6-(4-methyl-

1H-imidazol-1-yDpyridin-3-yl]acryloyl Yhydrazide

5-chloro-2- (s Jstas N (a0 V4 +) BOPCL, (ildl +.) ¢) IPEA il
(f—é.a /\Y’) (3,4,5-trifluorophenyl)pentanoic acid hydrazide hydrochloride
(E)-3-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]acrylic acid

Lo
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Js—tae Qliy5 o(_pldle ©) methylene chloride 4 (a3« 1A «CAS No. 870837-77-7)
¢l agethyl acetate sl Al w YA 3 A & 205 5, a4 a yaie Jelall
A sdall Caian WA panll Al Jiadti g (Jelill Jslae ) &ie sodium  bicarbonate
e Janil (yaida haria Cad S 59 ALY magnesium sulfate (398 Aailill 4 sianll
o LS S all B haaall Aall (585 . 0 giadl S je e paa VY

ESI-MS; m/z 522 [M* + H].
Gl

5-{(E)-2-{5-[4-chloro-1-(3.4.5-trifluorophenyl)butyl]-[1.3.4]oxadiazol-2-yl } vinyl } -

3-methoxy-2-(4-methyl-1H-imidazol-1-yDpyridine
5-chloro-2-(3,4,5- O d‘,—lM k_a_aa."lj Gle b GG 3a4l lgjfuo\ Yo e k__llag

trifluorophenyl)pentanoic acid N'-{(E)-3-[5-methoxy-6-(4-methyl-1H-imidazol-1-
Y) phosphorus oxychloride (—4 (a—a YY) yl)pyridin-3-yl]acryloyl }hydrazide
Uit T a0 ¢ 3 5a0 551 5m Aa it ) 25 Jelil Ul oy (il

robt LeS S 5all 5 paall Aadll 65 . o) siad) S e e pae VoA e Juaad]
ESI-MS; m/z 504 [M" + H].

(+)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yD)pyridin-3-yl]vinyl } -8-

(3.4.5-trifluorophenyl)-5,6.7,8-tetrahydro[1,2.4]triazolo[1,5-a]pyridine and (-)-2-

{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yDpyridin-3-yl]vinyl }-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1.2.41triazolo[ 1.5-alpyridine
5-{(E)-2-{5-[4-chloro-1-(3,4,5- (— UJs—tae delu Y0 324} 435V 0 2ic iy

trifluorophenyl)butyl]-[1,3,4]oxadiazol-2-yl} vinyl } -3-methoxy-2-(4-methyl-1H-
J—elill Jslae & 5y (ALl ¥) acetic  acid (8 (ase £90) imidazol-1-yl)pyridine
sodium bicarbonate ¢l ethyl acetate sl —iay Moy .48 all 5 )} s da 0 Y aul
G Al &y pinal) Al i’ &y pinall el Gy edelil) e (o) g
J—laty A slanall 5ol 85 . jadde Jakia Cand S i (WY magnesium sulfate
14 il i ¢Chromatorex NH :4Lila 3als) silica oSla (s3sac il o sila g S
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sl oS g Glapd 5 Ao Juaail (ethyl acetate <— V:) = ethyl acetate:heptane
Daicel Chemical i ¢ sias CHIRALPAK™ JA ddaud 53 430 ilagd i Joait
O s—iad) € o Ao Juanil (ethanol &l aie jgha ¢ans YO X au Y) Industries, Ltd.
S pas (33 ) Ay pepiily 799< cana V1Y) A8 Yo plifd (e ga Lieay Jadill
.(3.:3\)' 3 e iy /94< FER \Y) 4883 Y0 elifiul (1) an b ey Jaldill o giall
(+)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol- +—S yall 3 3 saall adll (53
1-yD)pyridin-3-yl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2 4 ]triazolo
+ s WS [1,5-a]pyridine
'H-NMR (CDCl3) & (ppm): 1.97-2.06 (m, 1H), 2.07-2.25 (m, 2H), 2.29 (s, 3H),
2.34-2.42 (m, 1H), 3.97 (s, 3H), 4.23-4.30 (m, 3H), 6.81 (dd, J=8.0, 6.4Hz, 2H),
7.08 (d, J=16.0Hz, 1H), 7.46 (d, J=2.0Hz, 1H), 7.49 (d, J=16.0Hz, 1H), 7.52 (brs,
1H), 8.14 (d, J=2.0Hz, 1H), 8.34 (brs, 1H).
(-)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol- <5 jall 3 3 —eall ol (5
1-yDpyridin-3-yl]vinyl}-8-(3 ,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo
. s WS [1,5-a]pyridine
'H-NMR (CDCl3) & (ppm): 1.97-2.06 (m, 1H), 2.07-2.25 (m, 2H), 2.29 (s, 3H),
2.34-2.42 (m, 1H), 3.97 (s, 3H), 4.23-4.30 (m, 3H), 6.81 (dd, J=8.0, 6.4Hz, 2H),
7.08 (d, J=16.0Hz, 1H), 7.46 (d, J=2.0Hz, 1H), 7.49 (d, J=16.0Hz, 1H), 7.52 (brs,
1H), 8.14 (d, J=2.0Hz, 1H), 8.34 (brs, 1H).
ERAES
(alan

(+)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-y)phenyl]vinyl } -8-(3.4,5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1.2 .4 triazolo[ 1,5-a]pyridine and (-)-2-{(E)-2-[3-

fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(3.4.5-trifluorophenyl)-

5.6,7.8-tetrahydro[1.2.41triazolo[1,5-a]pyridine

[47 dall]
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5-chloro-2-(3.4.5-trifluorophenyl)pentanoic acid N'-{(E)-3-[3-fluoro-4-(4-methyl-

1H-imidazol-1-yl)phenyljacryloyl}hydrazide

5-chloro-2- (- Js—taa J (p2e Y+ +) BOPCLy (Lolils +.)€) IPEA il
(E)-3-[3- 5 (a>< AY) (3,4,5-trifluorophenyl)pentanoic acid hydrazide hydrochloride
«CAS No. 870837—63-7) fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid
50— A0 e Jeldll Jglae iy o jibile ©) methylene chloride (8 (asw 10
Jstaa I ardie sodium bicarbonate ¢le g ethyl acetate —iliay .Acbu YA 3ad 44 1l
magnesium sulfate (358 dailll & panl) Al Cadad (&) guianll A8l Juait 4 ¢ Jelill
G35 A fley S Jolaty Adlandl salall (A5 . jaide bakia cat K 5 8 ALY
<— cthyl acetate <— Y:) = cthyl acctate:heptane :dd il ;ga_a) silica Aol
Aadll S ) siall S je e VoV e Jiasil (119 = methanol :ethyl acetate
v S oS 5all 3 el
ESI-MS; m/z 509 [M" + H].
Gias

2-[4-chloro-1-(3.4.5-trifluorophenyl)butyl]-5- {(E)-2-[3-fluoro-4-(4-methyl-1H-

imidazol-1-yD)phenyl]vinyl}-[1.3.4]oxadiazole
5-chloro-2-(3,4,5- (— Js—ae (i uaiy Glels SO0 300 44 ACY Yy aie (s,

trifluorophenyl)pentanoic acid N'-{(E)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)
& sy .(_aldle Y) phosphorus oxychloride (8 (as< Y + ') phenyl]acryloyl}hydrazide
e dranil (aide bk caad 385 5 A8 a0 5l s Aa 0 () sl Jelild Jlae

rot LS S all 8 paddl Al (05 . o il (S je (g pae 44
ESI-MS; m/z 491 [M" + H].

Vo

Yo



YEYA

ARA

(+)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-y)phenyllvinyl} -8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1,2 .4]triazolo[ 1,5-a]pyridine and (-)-2-{ (E)-2-[3-

fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8( 3.4,5-trifluorophenyl)-

5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-alpyridine
2-[4-chloro-1-(3,4,5-trifluoro () Jsaa delu Y0 sadd AV 00 e il

phenyl)butyl]-5-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-
¥) acetic acid 2 (== £1Y) ammonium acetate (p>< 49) [1,3,4] oxadiazole
ethyl acetate <liay ¢Xiaey .48 jall 3 ) 4 50 Y 2l Jelal Jglaa &l gy N anin
gl Ay g aall ALkl Jeadtp cJelil Jglaa ) &ia sodium bicarbonate ¢l
padde har s K ¥ magnesium sulfate (348 4a3lll & ganll A3k
Chromatorex :dlsla 33Ls) silica adla (53 gac o il g S Juday il salall i
e J—aail (ethyl acetate <~ V:1 = ethyl acetatetheptane :asinaill Cuyde $NH
g suae CHIRALPAK™ 1A ddau 55 2530 lapad Sl Juaait o sinll €S 0 cilagud
duaail (ethanol :&l jaia sk tau YO X au Y) Daicel Chemical Industries, Ltd. &
e sl £29< cane 1£) A58 VY pliiud 0 g Uy ey Taitill (o sinl) (S e e
TR cana 1Y) idy Y¢ clin O g bay i) o giall oS ja g (50
(331 4y e sl
(1)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl) S yall 3 juaall Al (0 5Ss
phenyl]vinyl}-8-(3 ,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]
+ st WS pyridine
ESI-MS; m/z 454 [M"+H]. 'H-NMR (CDCly) § (ppm): 1.97-2.06 (m, 1H), 2.06-
2.25 (m, 2H), 2.30 (s, 3H), 2.32-2.42 (m, 1H), 4.23-4.30 (m, 3H), 6.81 (dd, J=8.0,
6.4Hz, 2H), 6.97 (brs, 1H), 7.03 (d, J=16.8Hz, 1H), 7.29-7.38 (m, 3H), 7.46 (d,
J=16.8Hz, 1H), 7.73 (brs, 1H).
(-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-y) oS 3all 5 jsadll il (5
phenyl]vinyl}-8-(3,4,5-triﬂuorophenyl)-S,6,7,8-tetrahydro[1,2,4]triazolo[1,5~a]
- WS pyridine
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ESI-MS; m/z 454 [M'+H]. 'H-NMR (CDCl;) & (ppm): 1.97-2.06 (m, 1H), 2.06-
2.25 (m, 2H), 2.30 (s, 3H), 2.32-2.42 (m, 1H), 4.23-4.30 (m, 3H), 6.81 (dd, J=8.0,
6.4Hz, 2H), 6.97 (brs, 1H), 7.03 (d, J=16.8Hz, 1H), 7.29-7.38 (m, 3H), 7.46 (d,

1=16.8Hz, 1H), 7.73 (brs, 1H).

3 ].a
&

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(2.4.6-

trifluorophenyl)-5.6.7,8-tetrahydro[1,2.4]triazolo[1.5-a]pyridine and (-)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(2.4.6-trifluorophenyl)-

5,6.7.8-tetrahydro[1,2.4]triazolo[1,5-alpyridine

[V daiall]
e
Meoji)/\/l\N/ k3 F Meojij/vl\N/ F
F F
s A
N” N Q N7 N
)—:J = ):J =

tert-butyl N'-[5-chloro-2-(2.4.6-triflucrophenyl)pentanoyl Jhydrazinecarboxylate
5-chloro-2-(2,4,6- (s Uslaa (Y (pae YAA) BOPCL (ilile 1.1) IPEA Ciliay
3 A y—asal A8y )lall Lida (3 144 (aas 07 +) trifluorophenyl)pentanoic acid
2 (A=< YY) tert-butyl carbazate s (Tetrahedron Letters, 2003, vol.44, p.365)
8ol A8 3l 5l ya Aa ) die Jeld@l Jglaa caliy o bk ©) methylene chloride
Jsse 3 g loe VL hydrochloric acid  ethyl acetate <iliay .30al ¢ dclu
#Le g At Ay el B ()i Ay nal) Al ity (e i)
dazaa Cad 38 5 3 SlY magnesium sulfate (358 <aias ¢ sodium bicarbonate
Al Cul) silica Dha (g3g0e (S e sile s S ey ddlanall sl G5 . jadda
(sl S 5e (e a2 YYY e Jiassl (Vi) = ethyl acetatetheptane <— heptane
o LS Sl 3 el il (55

Yo
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ESI-MS; m/z 403 [M"+Na].'H-NMR (CDCls) & (ppm): 1.45 (s, 9H), 1.59-1.71 (m,
1H), 1.75-1.87 (m, 1H), 1.97-2.08 (m, 1H), 2.36-2.47 (m, 1H), 3.47-3.58 (m, 2H),

3.87 (t, J=7.6Hz, 1H), 6.73 (t, J=8.4Hz, 2H), 7.11 (brs, 1H).
5-chloro-2-(2,4.6-trifluorophenyl)pentanoic acid hydrazide hydrochloride ,ada%

) (0—2blk Y) acetic acid & ke ¢ hydrochloric acid (s J sl Ciliay
tert-butyl N'-[5-chloro-2-(2,4,6-trifluorophenyl)pentanoyl]hydrazine (s Js—laa
Aa 0 e Jeldll Jglas Qliy g ¢ jilile ¥) ethyl  acetate & (axe ¥YY) carboxylate
YVY e Juanil (mide i cint Jelill Jglan S . Aela 10 sad 2l 5 ,a
o LS Sl 5 el Bl (5555 . sinll S pe 0 mnn

ESI-MS; m/z 281 [M* + H].

- ]..-
-

5-chloro-2-(2.4.6-trifluorophenyl)pentanoic acid N'-{(E)-3-[3 -methoxy-4-(4-methvl-

1H-imidazol-1-yhphenyllacryloyl }hydrazide
S-chloro-2- (— Js—aa (A (ae Y¥¥) BOPCL, (sl +.£%) IPEA ciliny
(E)-3-5 (PA“ Y\’\’) (2,4,6-trifluorophenyl)pentanoic acid hydrazide hydrochloride

2 (—=2e YY0) [3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid
31 ol 48 53l 5 ) ja da y0 aie Jeldl Jglaa iy ¢(_Allk Y +) methylene chloride
¢(d—elill Js—taa () asie sodium bicarbonate ¢l s ethyl acetate il . yiic Lu
Y magnesium  sulfate (3 Aaslill 4 puzaall ABdall Cain L3y seaadl Aol Jiadni
et ga5 e ya sl s S Jidaty dalanall salal ui.ﬁuam.kmc_;;ﬁ_)s}é

<= ethyl acetate <— Y:) = ethyl acetate:heptane :4d .1 o) silica
Aagdll oS5 . ) giadl S ja (e aae YAT e Juani] (Y:9 = methanol:ethyl acetate
‘?.‘3 LS < sl B _jaall

ESI-MS; m/z 521 [M" + H].
i

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(2.4.6-

trifluorophenyl)-5.6,7.8-tetrahydro[1,2.4]triazolo[ 1 .>-a]pyridine and (-)-2-{(E)-2-[3-
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methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-( 2.4.6-trifluorophenyl)-

2.6.7.8-tetrahydro[1.2.4]triazolo[1.5-alpyridine
5-chloro-2-(2,4,6-trifluorophenyl) (3 Jslae (yfic b 304 Al Yy die iy

pentanoic acid N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]
Jslae ¢y . (bl Y) phosphorus oxychloride & (= YA1) acryloyl}hydrazide
ethyl acetate ilay rpaide haruda ad K ot Ad el 5 e da ) sl Jelal
Cdiad Ay el Ak Jeadi  cddland) sald) L)) & sodium  bicarbonate ¢l
rpa—dde bk s el S 5 (=Y magnesium sulfate (35 Aa5U 4, guianl) AL}
©) acetic acid b 4dlaiall salal (e J glae ¥ (p> Y-YY) ammonium acetate «ilua,
L delil Jglae ¢l dela VY sad LV 00 xie Jelil) JJLA‘TJEU o( Akl
&—ie sodium  bicarbonate ¢l g ethyl acetate iliay ¢diamy A8 all 3l ja dayy
O—lae e il A peinell Sl i Ay ginell Bl i < Je il Jglae
3alall &5 . jide Jaaia cuat S 5 & Y magnesium sulfate (58 ains PENY
‘heptane 14—l ) silica pDlb (35 ac M oa il S Jddany daland)
J—aasl (\ 1 = methanol:ethyl acetate <— ethyl acetate <= V:} = ethyl acetate
CHIRALCEL™ JA & 5 423l Cilagud ) Jomaits L) sl o e el 5 e
tefl )ate jsdata YO X oY) Daicel Chemical Industries, Ltd. 3 & sias
VE elid il ) ae bpeay Jadill o giall (S 0 e duanil (Vi) = ethanol:hexane
Pl a5 o by Bl ) ginll S a5 (589 & yo sl 799< cpna OV) dids
(53 Ase sl 794< cana ©+) iy V¢

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S el 8 ad) 2l o o<
yl)phenyl]vinyl}-8—(2,4,6-triﬂuorophenyl)-5,6,7,8-tetrahydr0[1,2,4]triazolo[1,5-a]
- sk WS pyridine

ESI-MS; m/z 466 [M'+H]. 'H-NMR (CDCly) 3 (ppm): 2.02-2.22 (m, 2H), 2.25-
2.38 (m, 5H), 3.84 (s, 3H), 4.18-4.26 (m, 1H), 4.32-4.40 (m, 1H), 4.52-4.38 (m, 1H),

6.68 (t, J=8.4Hz, 2H), 6.90 (brs, 1H), 7.02 (d, J=16.0Hz, 1H), 7.11 (dd, J=7.6,
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2.4Hz, 1H), 7.13 (d, J=2.4Hz, 1H), 7.19 (d, J=7.6Hz, 1H), 7.44 (d, ]=16.0Hz, 1H),
7.68 (brs, 1H).
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S yall 5 jaadll aill (5SS
yDphenyl]vinyl} -8-(2,4,6-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5 -a]
- s LS pyridine
ESI-MS; m/z 466 [M'+H]. 'H-NMR (CDCls) § (ppm): 2.02-2.22 (m, 2H), 2.25-
2.38 (m, 5H), 3.84 (s, 3H), 4.18-4.26 (m, 1H), 4.32-4.40 (m, 1H), 4.52-4.38 (m, 1H),
6.68 (t, J=8.4Hz, 2H), 6.90 (brs, 1H), 7.02 (d, J=16.0Hz, 1H), 7.11 (dd, J=7.6,
2.4Hz, 1H), 7.13 (d, J=2.4Hz, 1H), 7.19 (d, J=7.6Hz, 1H), 7.44 (d, J=16.0Hz, 1H),

7.68 (brs, 1H).
1o Jhs

e Yew

”~

7-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]

vinyl}-6.7-dihydro-5H-pyrrolo[1,2-b][1.2.4]triazol-7-ol

NN [ on
I

2-(4-fluorophenyl)-4-hydroxybutyric acid hydrazide (sl
3-(4-fluorophenyl)dihydrofuran-2- ¢;— Jstae Y (illle V) acetic acid wiluay
Js—lae (s o silile ) +) methanol & (p> 199) hydrazine (p>= Y4Y) one
0m Aa03 G aoad delit) Ul oy il 3ad el GRS salef e Jelit
Juaifiy delill Jslae Y S 40 Sl ammonia s ethyl  acetate il «dany .44 sl
RS @ (Sl magnesium  sulfate (358 Aadlill &y pnall A5l Cidns 4 panall A3l
Al all 5ol o easy cdaland) saladl Y chioroforum ilay L adda Jaiia sy

[4A Lauall]
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S5l 5 gl il (3555 Y g S 5o (30 pa ) EY (e umnt) e Sl g i
ESI-MS; m/z 213 [M*+H]. 'H-NMR (CD3;0D) & (ppm): 1.87-1.98 (m, 1H), 2.17-
2.28 (m, 1H), 3.43-3.50 (m, 2H), 3.58-3.66 (m, 1H), 6.97-7.04 (m, 2H), 7.32-7.39
(m, 2H).

* tew

-

2-(4-fluorophenyl)-4-hydroxybutyric acid N'-{(E)-3-[3-methoxy-4-(4-methvl-1H-

imidazol-1-yl)phenyl]acryloyl thydrazide
Jstae (?u \‘l~) EDC (eu \Y‘i) HOBT c().d;dla ~.\V) IPEA ibiay
(E)-3-[3-5 (=== + ©) 2-(4-fluorophenyl)-4-hydroxybutyric acid hydrazide

DMF & (?.;.o \0\") methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid
Gl el VE s Ad el 5 ) s dajo i Jeldil Jelaae liy ‘()MAV)
A fdall (28a) 3 pumal) A8kl Joadth g (Jelill Jslase N oale Jslas s ethyl acetate
e duanil [adie hin Gad S 51 ALY magnesium sulfate (558 Aailill 4 guaal

ool L S5l pnll Al (0S5 . sl S pa (po pona YV
ESI-MS; m/z 453 [M* + H].

2-[3-chloro-1-(4-fluorophenyl)propyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyl]vinyl}-[1.3,4]oxadiazole
2-(4-fluorophenyl)-4-hydroxybutyric (s Jslas el sad 45401 Y 0 aie (S,

acid N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acryloyl}
el Jslae o 5y .(silille V) phosphorus oxychloride (& (ase YY £) hydrazide
el_agethyl acetate —aliay uasu.ka_.aa;sjsﬁféia}d‘ 5 a Aa s ol
Akl Cadal 4, punall Adal) Jaitiy cdilatial) 30l ) asde sodium bicarbonate
salall A5 . jadie Jaran Cad S 5 5 Y magnesium sulfate (358 a0l 4y guaal)
<- ethyl acetate :d 8 —alll cu) ) silica b (5390 A ya gila s S Jaday Adlanal
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Al (5585 . il oS o (e aae AY e Jeaasl (V:¥ = methanol:ethyl acetate
ol LS S el 5 el
ESI-MS; m/z 453 [M" + H].
Sas

3-(4-fluorophenyl)-3-{5-{(E)-2-[3-methoxvy-4-(4-methyl-1H-imidazol-1-yl)phenvyl]

vinyl}-4H-[1.2 4]triazol-3-yl}propan-1-ol
2-[3-chloro-1-(4-fluorophenyl) (—e Js—1ae delu VY 32a LV 00 e (lay

propyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-[1,3,4]
(o3l V) acetic acid 8 (a3« £ ¢ ¢) ammonium acetate 5 (aae AY) oxadiazole
Gy . smiie T it K3 8 580 5 Jm A () el Jolil Jolae o s
A gkl Jaaity A dlitiall 5ol Wl ) asde sodium bicarbonate ¢l ethyl acetate
Gt S 50 Al magnesium  sulfate (558 Aadll 4 gaxll Adall Cadad 4 guiaall
A_dlandl salall e Jslaa (Y (a3e Y ¢ +) potassium carbonate <aliay . i Jaiia
Aol saal 3 50 5 ) s A die Jelil Jglase iy o bl V) methanol 8
dtdall (aiad A sianl) Al Jiadti g cJelill Jslas ) ethyl acetate —aliay .3aal
e Jemadl (aidie Jaiia Cat K 55 SV magnesium sulfate (358 Aaslill 4 guzaall
v LS S pall 3 Jaaall Aaill (5585 L) giadl (S 5a (40 p3e A

ESI-MS; m/z 434 [M" + H].

3-[3-chloro-1-(4-fluorophenyl)propyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyl]vinyl}-4H-[1.2.4ltriazole
3-(4-fluorophenyl)-3-{5-{(E)-2- (s Jslae s2aly dolu saal 4545V Y e 2ie lay

[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-4H-[1,2,4]triazol-3-y1}
J—e il Jslas o 5y (bl V) phosphorus oxychloride (4 (aae AY) propan-1-ol
sl ethyl acetate il . addie o Cind S 3 20 48 il 5 ) s A0 Y a0l
A ndall (o éat A panll A3kl Juadny cddlanall ol ) & sodium bicarbonate
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Janil jadia biia Gl S 5 S ALY magnesium sulfate (358 4a30l & guanl)
sl LS Sl 5 aadll Al (355« sind) e (30 maa AT e
ESI-MS; m/z 452 [M" + H].
sas

7-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]

vinyl}-6.7-dihydro-5SH-pyrrolo[1.2-b][1.2.4]triazol-7-ol
Jolae J (pae Vo L84 2ic e Cu)y e g gia) sodium  hydrate il
3-[3-chloro-1-(4-fluorophenyl)propyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H- (jue
¢( bl \) DMF & (?A" /\1) imidazol-1-yl)phenyl}vinyl}-4H-[1,2,4]triazole
clay ethyl acetate «iliay Aclu VYV aal 48 j2ll 5 ) ja 4 j0 e Jelall Jolaa Cliy
gl Caial 4 suanl) A8l Jiadtig cJelil Jelaa &iw sodium  bicarbonate
Balall AT . adde Jaa a3 S 5 A SlY magnesium sulfate (358 Aaalll 4, sanl)
(ethyl acetate :dd il cud 4) silica wSa (s330e (G o gila s S Jolady ddland)
voh LS S all 3 Jaaadl all 065 L) giall S je e paa ¥ e Jianil

ESI-MS; m/z 432 [M™+H]. 'H-NMR (CDCl;) § (ppm): 2.27 (s, 3H), 2.90-3.00 (m,

1H), 3.10-3.17 (m, 1H), 3.81 (s, 3H), 4.21-4.27 (m, 1H), 4.36-4.43 (m, 1H), 6.90
(brs, 1H), 6.99 (dd, J=8.0, 2.0Hz, 1H), 7.06 (d, J=2.0Hz, 1H), 7.07 (t, J=8.4Hz, 2H),
7.08 (d, J=16.0Hz, 1H), 7.18 (d, J=8.0Hz, 1H), 7.51 (d, J=16.0Hz, 1H), 7.52-7.58
(m, 2H), 7.81 (brs, 1H).

TV e 1 YR
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1,2.4]triazolo[1.5-a]pyridin-8-ol and (+)-2-{(E)-

2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl}-8-(3.4,5-

trifluorophenyl)-5.6,7.8-tetrahydro[ 1,2.4]triazolo[1,5-alpyridin-8-ol

[19 4l
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(e dstae Y (pae ¥ e/ te die Jaee S Lo (5 51ay) sodium hydride <iluay
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(3,4,5-triflucro
dba il gy Ll (aae YY) phenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a] pyridine
Jsdan ca iy iy s sie (illle ¥) DMF i 05 OF (yBal (i 46 b
©) mepba ibiay Jelill Jslase ) J3aaly dcla saal 48 2l 5 ) 5 40 aie Jelal)
ethyl acetate wiluay A58 o 52al 48 jall 5 ) ja 4x 0 die Jelill Jolae Calyg (pas
Jad Ay s el A0k Jiaifiy cJelidl) Jglaa ) arde sodium  bicarbonate ¢l
Sp @ SlY magnesium sulfate 358 aiad ¢ oale Jslae pe 223U 4 gaall A3l
silica gel aOla (ga5ee (Al a silay S Jalaty Adlasnall salall 85 . jaddie Jaraa Cinl
rethyl acetate <— ethyl acetate <= V:) = ethyl acetate:heptane :4d il Cui )
Al Clapud ) Jaii L)) sl S e Silagud 5 e Jeasil (V:4 = methanol
a Y) Daicel Chemical Industries, Ltd. &P siae CHIRALPAK™ AD-H il 5
bl o siall € 5e e Juanil (V1) = ethanol:hexane ;& jaia sk ¢am YO X
O sl € e g (5281 Ay a5l 789< cpaa Vo A) A8EA VY ol ey Ly g
(513 Are sl £29< pne 1.A) d283 V0 pliful (o) g Ly Jaill
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S jall 3 jueall assll 4 5<5
yDphenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]
+s WS pyridin-8-ol
ESI-MS; m/z 482 [M™+H]. "H-NMR (CDCls) & (ppm): 2.03-2.12 (m, 2H), 2.28 (s,
3H), 2.30-2, 37 (m, 1H), 2.48-2.61 (m, 1H), 3.70 (d, J=2.4Hz, 3H), 4.17-4.26 (m,
1H), 4.31-4.38 (m, 1H), 6.85 (brs, 1H), 6.86 (d, J=7.2Hz, 1H), 6.90 (brs, 1H), 7.00
(dd, J=16.0, 1.2Hz, 1H), 7.05-7.11 (m, 3H), 7.35 (d, J=16.0Hz, 1H), 7.77 (dd, J=2.8,
1.6Hz, 1H).
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(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S jall 3 jaaall Al ()<
yDphenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]
+sh WS pyridin-8-ol
ESI-MS; m/z 482 [M'+H]. 'H-NMR (CDCl3) § (ppm): 2.03-2.12 (m, 2H), 2.28 (s,
3H), 2.30-2, 37 (m, 1H), 2.48-2.61 (m, 1H), 3.70 (d, J=2.4Hz, 3H), 4.17-4.26 (m,
1H), 4.31-4.38 (m, 1H), 6.85 (brs, 1H), 6.86 (d, J=7.2Hz, 1H), 6.90 (brs, 1H), 7.00
(dd, J=16.0, 1.2Hz, 1H), 7.05-7.11 (m, 3H), 7.35 (d, J=16.0Hz, 1H), 7.77 (dd, J=2.8,
1.6Hz, 1H).
195 TA YLE

(1)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-§-

(3.4.5-trifluorophenyl)-5.6.7,8-tetrahydro[1,2.4]triazolo[ 1.5-alpyridine and (-)-2-

{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yphenyl]vinyl } -8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[1,2.4]triazolo[1.5-alpyridine

[\ “a :ﬂ.z:ua.“]
N-N N-N
| ;:; Iy
Meojij,\/\/kN 3 MeO x N
F
Né\N F Q Né\N F F
)—'ﬁ FF }’J F ¥

(E)-3-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid sua3
O b ytae Jydas I (a3e Y€ +) lithium hydroxide monohydrate sl

2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)benzaldehyde
THF 3 (s> ).+ 4) triethyl phosphonoacetate s (p> Y.+¥ «CAS No. 870851-52-8)

sael A8 2l 3l A s e Jelil Jolas ally 5 ¢ ibille 1) ethanol 5 (ilile £)
Js—ae I (L—=blle £) (5 ke ¥ sodium  hydroxide Jslae Ciliay .ol ued
goke ¥ Sl hydrochloric  acid wiliay .delu VY sad Jeldll Jglae (iliyy o Jelil
Toobaal A a5 e dan v el Jgdae Gy Jelith Jglae Y (e £)
salall Cadan Lether s ele & Juaid g end AL das il Adall 3l &l ¢ Maay LAdy
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53l Aol ()5S0l inll S pe (g0 pa V.o ¥ e a6l el Aaill) Adal
ol LS S yall
ESI-MS; m/z 277 [M" + H].

5-chloro-2-(3,4.5-trifluorophenyl)pentanoic acid N'-{(E)-3-[2-fluoro-5-methoxy-4-

(4-methyl-1H-imidazol-1-y])phenyl]acryloyl}hydrazide
5-chloro-2- — Js—ae ) (a3« 114) BOPCL, (Lildle +.YY) IPEA ciliay

(E)-3- 5 (~—>=e Y £) (3,4,5-trifluorophenyl)pentanoic acid hydrazide hydrochloride

(H" ﬂ‘t) [2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylic acid
834l 48 2l 3 )l ja Aa 1 2ie Jelil Jalae caliy g o il ©) methylene chloride (.8
Jslas  andia  Sle ammonium chloride Jslas s ethyl acetate <iliiay .3l g delu
magnesium sulfate (38 423Ul &) pinall A8dall Caian &) gazaall Auhall Jiadii g ¢ Jelil
el OS5 siall S pa e pae Yoo o Juaatl ymite Jaiva a3 K55y LY
ESI-MS; m/z 539 [M" + H].

s

2-[4-chloro-1-(3.4.5-trifluorophenyl)butyl]-5- {(E)-2-[2-fluoro-5-methoxy-4-(4-

methyl-1H-imidazol-1-yl)phenyl]vinyl}-[1.3.4]oxadiazole
5-chloro-2-(3,4,5- (— Js—lae ciiaig Glolu ued 3ad 80 Y e 2ic LG

trifluorophenyl)pentanoic  acid N'-{(E)-3-[2-fluoro-5-methoxy-4-(4-methyl-1H-
phosphorus  oxychloride 3 (,n.o Ye ~) imidazol-1-yl)phenyl]acryloyl} hydrazide

b ot S @ A8 5 ) a Aa 0 G uwl Jelal Jslae oy (il )
Aslaial sl al Y asda sodium bicarbonate ¢l g ethyl acetate wiliay L Uadda
*WY magnesium sulfate (58 Aaill 4y gunall Al Caind L4y guiardl diuall Joains 5
el OS5 snd S 5e (e pae VAL e Jeanil (i hiia cad S i

csb LS S all 3 j0all
ESI-MS; m/z 521 [M" + HJ.
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(£)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8-

(3.4.5-trifluorophenyl)-5.6.7.8-tetrahydro[1,2.4]triazolo[ 1,5-a]pyridine and (-)-2-

{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3.4.5-

trifluorophenyl)-5,6.,7,8-tetrahydro[1.2.41triazolo[1.5-alpyridine
2-[4-chloro-1-(3,4,5-trifluoro (3 Js—tawdel . Y¢ sad V00 2ie S,

phenyl)butyl]-5-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]
acetic acid (A (a3 ©YY) ammonium acetate 5 (azse 1 A +) vinyl}-[1,3,4]oxadiazole
a2 Baay A el 5 da i ) o Jela dolae &y (_alll Y)
Afuhll Jadtiy (Jel@ll Jglas Y asdie sodium bicarbonate sla g ethyl acetate
el S5 @ Sl magnesium sulfate (38 daslill 4 guzanll A8udal Cadan L4 guanll
i) silica s (gagec A ja gila S Jidaty dalana) salall 85 L Gmide laia
methanol:ethyl acetate <— ethyl acetate <— Y:) = ethyl acetate:heptane :44 il
Al g A2l clard S Jaii L o gl S je lasd e Juanil (V1€ =
Yo X a—u Y) Daicel Chemical Industries, Ltd. 4 ¢ sias CHIRALPAK™ AD-H
& by Ll o giall S 5o Je Juanid (Vi) = ethanol:hexane & jaia ok ¢
s 3l o gindl (S a5 (8235 Ay sl 799< cane 19) 4880 VY cliid ()
(30 Ay e sl 799< cane VV) i Y1 cligil Oe) pea
(+)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H- S jall 3 3 vaall Al (6
imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]
« s WS triazolo[1,5-a]pyridine
ESI-MS; m/z 484 [M™+H]. 'H-NMR (CDCL) & (ppm): 1.97-2.25 (m, 3H), 2.29 (s,
3H), 2.34-2.42 (m, 1H), 3.85 (s, 3H), 4.24-4.31 (m, 3H), 6.82 (dd, J=8.0, 6.4Hz,
2H), 6.92 (brs, 1H), 7.02 (d, J=10.4Hz, 1H), 7.15 (d, J=5.6Hz, 1H), 7.16 (d,
J=16.4Hz, 1H), 7.60 (d, J=16.4Hz, 1H), 7.75 (brs, 1H).
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(-)-2-{(E)-2—[2-ﬂuoro-5-methoxy-4—(4-methy1-1H- 1S yall 33 paall il (5SS
imidazol-1-yl)phenyl]vinyl}-8-(3,4,5 -trifluorophenyl)-5 ,6,7.8-tetrahydro[1,2,4]
- sk WS triazolof1 ,5-a]pyridine
ESI-MS; m/z 484 [M"+H]. 'H-NMR (CDCls) & (ppm): 1.97-2.25 (m, 3H), 2.29 (s,
3H), 2.34-2.42 (m, 1H), 3.85 (s, 3H), 4.24-4.31 (m, 3H), 6.82 (dd, J=8.0, 6.4Hz,
2H), 6.92 (brs, 1H), 7.02 (d, ]=10.4Hz, 1H), 7.15 (d, J=5.6Hz, 1H), 7.16 (d,
J=16.4Hz, 1H), 7.60 (d, J=16.4Hz, 1H), 7.75 (brs, 1H).
VY g Ve oY

(-)-8-( 4-fluorophenyl)-2-{ (E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)

phenvl]vinvl}-5,6,7,8-tetrahvdro[ 1.2 .4]triazolo[1 .5-a]pyridin-8-ol and (+)-8-(4-

fluorophenyl)-2-{(E)-2- [3-methoxy-4-(4-methyl- 1H-imidazol-1-yDphenyl]vinyl}-

5.6.7.8-tetrahydro[1.,2.4]triazolo[ 1 .5-a]pyridin-8-ol

[V o) Gall]

N-N N-N

i y; -HOH M ’e) ™ ! Y/, A OH
MeD 2 N & N -
A N 7N Q

N N
)';’ s F
O—e Jslae S (PA VAT (e Cu) Jgars g;ﬁn-g) sodium hydride iliay
(+)-8-(4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]
— igy Hhall ddaud s (3la vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine
5 ) = Ao e Jelal Jslae iy g o bl \) DMF &t (a2 Vio) o) Juall
g-uie sodium bisulfite J slas Ciliay e f Cilelil fu pa 3aal 5 Aol 32a) A8 20
aloay (@8 ) saad 40 all 341 ya da )y wie Jeldl Jstae caliyg ¢ Jelill Jolase
il Sty oJeliill Jolae () anie sodium bicarbonate ¢le g ethyl acetate
a3 S5 A (S magnesium  sulfate b Aailill A guzaall Aol Chia LAy gaanl)
=5 & sian CHIRALPAK™ AD-H ka5 dilaiall salal) Juaii . yaidse Jata
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— cthanol:hexane &l y—ais ysh tam YO X au Y) Daicel Chemical Industries, Ltd.
(a—ae YO) a2 0 il (g0 e Ly il Sl 0Sje e duand (V1)
7o) dif Yo plifid (o) g b Bodall O ginll o 5 (3805 4y e il £99<
(35 By sl £33< cpaa
(-)-8-(4-ﬂuorophenyl)-2-{(E)—2-[3-meth0xy-4-(4- S pall 3 jsaall ardll (85
methyl-lH-imidazol-l-yl)phenyl]vinyl}—5,6,7,8-tetrahydro[1,2,4]triazolo[l,5-a]
‘élg LS pyridin-8-ol
'H-NMR (CDCl3) & (ppm): 1.93-2.04 (m, 1H), 2.14-2.24 (m, 1H), 2.28 (s, 3H),
2.29-2.44 (m, 2H), 3.80 (s, 3H), 4.19-4.31 (m, 2H), 6.88 (brs, 1H), 6.94-7.06 (m,
5H), 7.14 (d, J=8.4Hz, 1H), 7.31 (dd, J=8.4, 5.2Hz, 2H), 7.44 (d, J=16.4Hz, 1H),
7.71 (brs, 1H).
(+)—8-(4-ﬂuorophenyl)-2-{(E)-2-[3-methoxy-4-(4- 1S yall 3 3 aall ar 8l (S
methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5,6,7,8—tetrahydro[1 ,2,4triazolo[1,5-a]
-5k S pyridin-8-ol
IH-NMR (CDCl3) & (ppm): 1.93-2.04 (m, 1H), 2.14-2.24 (m, 1H), 2.28 (s, 3H),
2.29-2.44 (m, 2H), 3.80 (s, 3H), 4.19-4.31 (m, 2H), 6.88 (brs, 1H), 6.94-7.06 (m,
SH), 7.14 (d, J=8.4Hz, 1H), 7.31 (dd, J=8.4, 5.2Hz, 2H), 7.44 (d, J=16.4Hz, 1H),

7.71 (brs, 1H).
A A A

- !..-
-

(+)-8-fluoro-8-( 4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yv)phenyl]vinyl}-5 ,6.7.8-tetrahydro[1 .2.4triazolo[1,5-a]pyridine, ( -)-8-fluoro-8-(4-

fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl}vinyl }-

5.6,7.8-tetrahydro[1 2.41triazolo[1,5-a]pyridine and 8-(4-fluorophenyl)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1 -v])phenyl]vinyl}-5,6-dihydro{1 .2.4]triazolo

[1,5-a}pyridine

[\ ¥ 3\:::\.\.4“]
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(+)-8-(4-fluorophenyl)-2-{(E)-2- O—= Jsae (Al «. ¢) DAST il
[3-methoxy-4-(4-methyl-1H-imidazol—l-yl)phenyl]vinyl}—5,6,7,8-tetrahydro[1,2,4]
— (e 01) o) JLidl 4 3y ,hll Al g (3-13s triazolo[1,5-a]pyridine
3 ge® jiea die Jeliill Jolae iy 5 A 5i° Hhua o (Ll Y) methylene  chloride
Js—an I ar—dia sodium bicarbonate ¢\ s ethyl acetate <l 3asl 5 delu 324l
magnesium sulfate (39 Aaslil) 4 guanll Akl Caiad Ay gaaxll dnkl Jaiti g Jelal
CHIRALPAK™ TA Al 5 dilsall s3lal) Juaili . yaide Jatuza Cial 55 5 o3 Y
18y ata jg—n ta YO X 4 Y) Daicel Chemical Industries, Ltd. 3 ¢ siae
(+)-8-ﬂuoro-8-(4-fluoropheny1)-2-{(E)-2-[3- —e Jeasil (\ :\ = ethanol:hexane
methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5,6,7,8-
788< (i 1) A2da VY cliful (3 ae tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine
(-)-8-ﬂuoro-8-(4-ﬂuoropheny1)-2-{(E)-2-[3-methoxy-4-(4-methyl- (3351 3 Ay e gl
o 1H-imidazol-1 -yl)phenyl]vinyl}-5,6,7,8-tetrahydro[l ,2,4]triazolo[1,5-a]pyridine
8-(4-fluorophenyl)-2-{(E)-2- 5 (333 5 &2 e 553l 138< cama ©) 438V Y £l (e
[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl) phenyl]jvinyl}-5,6-dihydro[1 ,2,4]
pae ¥) A28 N € elafiul (s ) ga triazolo[1,5-a]pyridine
(+)-8-ﬂuoro-8-(4—ﬂuorophenyl)—2—{(E)-Z-[3-methoxy- S yall 3 3aall pdl (sSS
4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]
-1 WS pyridine
'H-NMR (CDCl;)  (ppm): 2.12-2.24 (m, 1H), 2.25-2.38 (m, 4H), 2.46-2.64 (m,
2H), 3.86 (s, 3H), 4.21-4.32 (m, 1H), 4.43-4.50 (m, 1H), 6.92 (brs, 1H), 7.07 (d,
J=16.4Hz, 1H), 7.11 (t, J=7.6Hz, 2H), 7.15 (dd, J=8.4, 2.4Hz, 1H), 7.16 (brs, 1H),
7.22 (d, J=8.4Hz, 1H), 7.39 (dd, J=8.8, 5.6Hz, 2H), 7.56 (d, I=16.4Hz, 1H), 7.71
(brs, 1H).
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(-)-8-ﬂuoro-8-(4-ﬂuorophenyl)-2-{(E)-2-[3-meth0xy—4- S yall 5 jpaall 2l (480
(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-5 ,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]
+sh LS pyridine
'H-NMR (CDCls) & (ppm): 2.12-2.24 (m, 1H), 2.25-2.38 (m, 4H), 2.46-2.64 (m,
2H), 3.86 (s, 3H), 4.21-4.32 (m, 1H), 4.43-4.50 (m, 1H), 6.92 (brs, 1H), 7.07 (d,
J=16.4Hz, 1H), 7.11 (t, J=7.6Hz, 2H), 7.15 (dd, J=8.4, 2.4Hz, 1H), 7.16 (brs, 1H),
7.22 (d, J=8.4Hz, 1H), 7.39 (dd, J=8.8, 5.6Hz, 2H), 7.56 (d, J=16.4Hz, 1H), 7.71
(brs, 1H).
8-(4-ﬂuorophenyl)-2-{(E)—2-[3-methoxy—4-(4-methyl- S all 3 30aall aiill (5585
. ‘_slg & 1H-imidazol-1-yl)phenyl]vinyl}-5,6-dihydro[1 ,2, 4]triazolo[1,5-a]pyridine
'H-NMR (CDCl5) & (ppm): 2.30 (s, 3H), 2.87-2.95 (m, 2H), 3.89 (s, 3H), 4.40 (t,
J=8.0Hz, 2H), 6.44 (t, J=4.8Hz, 1H), 6.93 (brs, 1H), 7.11 (d, J=16.4Hz, 1H), 7.13 (4,
J=8.4Hz, 2H), 7.18 (d, J=8.4Hz, 1H), 7.20 (brs, 1H), 7.25 (d, J=8.4Hz, 1H), 7.58 (d,
J=16.4Hz, 1H), 7.72 (s, 1H), 7.75 (dd, J=8.4, 5.6Hz, 2H).
Yigve pYG

(-)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(4-

methoxyphenyl)-5.6.7.8-tetrahydro-[1 2 .4ltriazolo[1,5-a]pyridine and (+)-2- {(E)-2-

[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl]vinyl}-8-( 4-methoxyphenyl)-

5.6.7 8-tetrahydro-[ 1.2 4]triazolo[1.5-alpyridine

N-N N-N )
MGOJQ/\/H\N/ MeO@/\/‘LN/ =
Né\N N//\N Q
)ﬁ OMe )ﬁ OMe

5-chloro-2-(4- (= U‘J——"d\ g_t_SJA C.:\A:\_w\J e p— Y4ay.y ‘slc ey
oY 5 0) (Nl 8 LS A5y jhall iy (p>= Y +) methoxyphenyl)pentanoic acid
Daicel Chemical b ¢ siae CHIRALCEL™ 0J-H dda—ud g3 Slasd il it
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J—asil (Y+:A+ = ethanol:hexane 1) ja% sk tam YO X am Y) Industries, Ltd.
£99< taaa Y 0) AEA VLA LD e g Lypeay il () sial S Sl
o )+ 0) AE8 VY. £ plifid (3a3 gon Loy Ja O il 55 (3515 Ayl
(3 Ay pe sy 484<

o LS E08 1V il 30 g by Bl o sind) S5l 0md ol 050
ESLMS: m/z 442 [M*+H]. '"H-NMR (CDCL;) 8 (ppm): 2.02-2.09 (m, 2H), 2.10-
2,19 (m, 1H), 2.29 (s, 3H), 2.29-2.44 (m, 1H), 3.79 (5, 3H), 3.85 (5, 3H), 4.24-4.31
(m, 3H), 6.85-6.91 (m, 3H), 7.03-7.08 (m, 3H), 7.13 (d, J=7.6Hz, 1H), 7.14 (s, 1H),
721 (d, J=7.6Hz, 1H), 7.51 (4, J=16.4Hz, 1H), 7.68 (s, 1H).

o LS s Y. il 0 e by Tl ol sindl S5l 8 0l ol 055
ESI-MS: m/z 442 [M*+H]. 'H-NMR (CDCl;) 8 (ppm): 2.02-2.09 (m, 2H), 2.10-
2,19 (m, 1H), 2.29 (s, 3H), 2.29-2.44 (m, 1H), 3.79 (s, 3H), 3.85 (s, 3H), 4.24-4.31
(m, 3H), 6.85-6.91 (m, 3H), 7.03-7.08 (m, 3H), 7.13 (&, I=7.6Hz, 1H), 7.14 (s, 1H),
721 (d, 1=7.6Hz, 1H), 7.51 (d, J=16.4Hz, 1H), 7.68 (s, 1HD).

YA VY oYGa

(-)-2-{(E)-2-[3-methoxy-4-( 4-methv1-1H—imidazol-1-Vl)phenvl]vinvl}-8-( 3.4.5-

trifluorophenyl)-5.6-dihydro-8H-[1 2 Altriazolo[5,1-c][1.4]oxazine and (+)-2-{(E)-2-

[3-methoxy-4-( 4-methvl-1H-imidazol-l-vl)phenyl]vinvl}-8-( 3.4.5-trifluorophenyl)-

5.6-dihydro-8H-[1,2.4]triazolo[3.1 -c][1.4}oxazine

-N -N

N N /_\O
Meo:©/\/lN/ Me0:©/\/lN’>—/a,
oy O e
)—’3 FF
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FF

5-[bis—(2-chloroethoxv)methy1]-1,2,3-triﬂuorobenzene (aalal

s s ) (.—e ©3Y) p-toluenesulfonic acid monohydrate sl
benzene b (—2hile ) +) 2-chloroethanol s (p—> ©) 3,4,5-trifluorobenzaldehyde
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sl el €A 3 A a5 sale] o el sl iy o Sl ) )
At Al 5 oa A G Jeld d glae 3say .Dean-Stark Jla i sale) 4 PR
o) aie sodium bicarbonate Jslaa g ethyl acetate <ibiay . yalda Jatn Sl S
Uslae gon Al A puinall Zighll s i ginell Aiall Jumiy ¢l Ailaal L)
salall S5 . ymiie Jaria a3 S iy leY magnesium sulfate (35% Chiad B Al
s ¢Chromatorex NH :dldla 3al) silica a2l (53542 & asiles S dilasy dalandd)
U PN RUNE SVRUVPOR. B gl g et (V:Y+ = ethyl acetate:heptane tdganl

s LS S 5all 8 el o) (555
'H-NMR (CDCls) & (ppm): 3.68 (t, J=5.6Hz, 4H), 3.79 (t, J=5.6Hz, 4H), 5.63 (s,

1H), 7.16 (t, J=7.2Hz, 2H).
(2-chloroethoxy)-(3,4,5-triﬂuorophenvl)acetonitrile (8alan

(— 9 .Y) 5-[bis-(2-chloroethoxy)methyl]-1,2,3-trifluorobenzene Jaanlly Caliay
+.1 YY) thionyl chloride ¢— (,—Lile £.A) acetyl chloride (;— Jgie Jolae
Aad o) s g A ela YE Badd 4500 e el Jglae iy (bl
copper cyanide 5 (il Y +) toluene sl caide Joria Gl S g A8 all 3 s
sl CafiSs sale) ae daglaall Jslaall (g sl dalanal saladl Y (> Y.0V)
Jtoe Gl A 5 s A o) 3l s el D0 5
A siall 33l J 35 Jel@l Jlae ) ethyl acetate s & sodium bicarbonate
iy g mal) Al (Jusit Ay pumall Akl Juaih 5 ¢Celite g ya P g sl 2230
coaiae Jarua a3 S 5 S ALY magnesium  sulfate Gob aial ¢ ale Jslae pa
Chromatorex :akla 33L) silica Dla (gasee (Al a gla s S Jalaty dalanall salall an
- Se e L) e Juaail (V1Y = ethyl acetate:heptane dasatll cude ¢(NH
ot LS S pall B jaaall il () oS3 O gl
IH-NMR (CDCls) & (ppm): 3.72 (dd, J=5.6, 5.2Hz, 2H), (dt, J=10.4, 5.6Hz, 1H),

3.83 (dt, J=10.4, 5.2Hz, 1H), 5.33 (s, 1H), 7.20 (t, J=7.2Hz, 2H).
(2-chloroethoxy)-( 3.4.5-trifluorophenyl)acetic acid (ouddn
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(2-chloroethoxy)-(3,4,5-trifluoro o3 (e Y ) Soe hydrochloric acid il
Vi sl Ayl ca fSsale) ae Jela) Jslae s ¢(a Y) henyl)acetonitrile
.ub_iﬁnla&.baaﬁjs_ﬁ?iiéﬂ\aj\}hﬁslj 3y Jelil Jglae o jy Acla
(Aol dstandl) salall Y diethyl ether 5 s ke Y sodium hydroxide Jslse aliay
il Aaadall Y s ke © hydrochloric acid J e ciliay LAl Al Juadt
3y gaiaall Sdall J i .ethyl acetate ae alding & ddapcass Aidal vt Al
miie kaia ciad K5 o5 Y sodium  sulfate 558 i (oale Jslae e A3l

‘;LLASuS)ASU.mA\ aill oy 585 S O8O PUPNPENR B Sle Juaail
H.NMR (CDCls) & (ppm): 3.69-3.80 (m, 3H), 3.89 (dg, =10.8, 5.6Hz, 1H), 4.91 (s,
1H), 7.14 (¢, 1=7.2Hz, 2H).

tert-butyl N'-[2-( 7-chloroethoxy)-2-(3.4.5 -trifluorophenyl)acetyl]hydrazine

carboxylate
(= Y.¥1) EDCs (slile £.71) IPEA ¢(pa 1.3)) HOBT M5l sle s
(— 1) (2-chloroethoxy)—(3,4,5-triﬂuorophenyl)acetic acid — Js—lae )
3o Jeelal Jslas iy o slile Yo ) DMF G (p> Y.+ Y) tert-butyl carbazate s
(J—elill Jglae (M elogethyl acetate il . calela Gued 3aal A el 50 s Aa 0
58 i cpale Jslae o Aplill i) Bl i Ay geinal) Zasal sty
Jlary & sland) salall s—iD .y dha Jaria cand K 5 A AlY sodium sulfate
Jeasl (heptane-ethyl acetate plas 14l e silica pDla (53 5ec 8o silas S
oy LS S all 5 el i) (9555 - ginl) S0 Gm o2 1-VE e
'H-NMR (CDCly) 3 (ppm): 1.46 (s, 9H), 3.72 (¢, J=5.2Hz, 2H), 3.84 (1, I=5.2Hz,
2H), 4.86 (s, 1H), 6.34 (bs, 1H), 7.14 (t, J=7.2Hz, 2H), 8.35 (s, 1H).

- ..

o

—_——

(2-chloroethoxv)-(3,4,5-triﬂuorophenvl)acetic acid N'-{(E)-3-[3-methoxy-4-(4-

methyl-1H-imidazol-1 -vl)phenvl]acrvlovl}hvdrazide

YEYA
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Y
) (ke Y +) ethyl acetate 2 5 e ¢ hydrochloric acid (s Jslae sl
tert-butyl N'-[2-(2-chloroethoxy)-2-(3,4,5-triﬂuorophenyl)acetyl]hydrazine
3aa) 5 debu 3aal 48 jall 3 > 4 )y die Jelall Jglaa liy .(ane Y+ +) carboxylate
(E)-3-[3-methoxy-4-(4-methyl-1H- Sl e ol . aida Jaaia S o0
V.04) IPEA 5 (p—e T 1) BOPCI ¢(pae £VY) imidazol-1-yl) phenylacrylic acid
¢(,—3Lll o) methylene chloride (— Aaalil ddlanal 3alall (pe Jslaa (B (bl
Uglaes cthyl acetate Ciliay - cye L 82l 36 5al 5 ) 5 A 53 e Jelitl Jslae iy
gkl Jusd A sand)l Adall Juadti (Jeli) Jglae ) aadie ammonium  chloride
e cad K b AY sodium sulfate Bsh iiad ¢ ale Jslaa ae danlll & gusanll
13 Lala 30l ) silica a3l (gagec S oasiles S Jalaty ddlanal saldl A0 . aida
ve£.4 e Juasil (ethyl acetate-methanol olai 1450aill e ¢Chromatorex NH
sl LS S all 3 paall ol 55 iadl S e G g
'H-NMR (CDCls) 3 (ppm): 2.29 (s, 3H), 3.75 (1, =5.6Hz, 2H), 3.84-3.86 (m, SH),
491 (s, 1H), 6.45 (d, J=15.6Hz, 1H), 6.92 (s, 1H), 7.09-7.23 (m, 4H), 723 (s, 1H),
7.68 (d, J=15.6Hz, 1H), 7.73 (s, 1H).
5das

(R)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-ylphenyl]vinyl}-8-(3.4.5-

trifluorophenyl)-5.6-dihydro-8H-{1 2.41triazolo[5.1-¢][1,4]oxazine and ( S)-2-{(E)-2-

[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl}vinyl}-8-(3.4,5-trifluoro phenyl)-

5.6-dihydro-8H-[1.2.4]triazolo[5.1-c][1 4loxazine
(2-chloroethoxy)-(3,4,5- (—e Jostae clelw uwa paa) AR Y die sy

trifluorophenyl)acetic acid N'-{(E)-3- [3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)
¢ sy (il ¢) phosphorus oxychloride & (pe Y8 +) phenyljacryloyl}hydrazide
Uylan Cin - i S 33 6 A 5 Jm B ) sl Uil e
Al Jait y Aaslll Adlanal salad) Y ethyl acetate y gasia sodium bicarbonate
magnesium sulfate (38 —aéad ¢ gale Jslae aa Garlill 4 gumall Anudall s LA gl
ammonium acetate 5 (_illls ©) acetic acid sl . aida Jaia Caad 35 A Sl

YEYA

Yo



¥y

4y dela Ve 330l 4y gV 00 aie Jelall Jslae iy g cAdlanall salall (?-‘ \)
Jglae Ciliay . (paiiie Jaiaa Cand 3S 59 A al 3 0a A (Y 2 Jelill Jslss
sl ity Aailll Adlanal salall ) ethyl acetate s e sodium bicarbonate
magnesium sulfate (38 <885 ¢ JPENR Jslas ae Al 4 guaal) Andall Juskd A gl
oy o silas S lay Al 33l 5 e Jaiua Gl S 5 Y
(heptane-ethyl acetate aldai 1456l e ¢Chromatorex NH :dla 52L) silica aSla
A s el Jaih - sinll Sy sy 00 pa 10 (o Juand
Yo X o \’) Daicel Chemical Industries, Ltd. ‘;J g e CHIRALCEL™ 0OJ-H
Uy Jadil) () il S 50 e Juasil (Y +:A+ = ethanol:hexane & jaia sl fau
Ll il S ms (393 A s sl 189 fpma 0.1) &8I VALY olifid (o) o0

(503 Ayl 793 tpma ¥.4) B YUY ol (0 g Lo

o LS s VALY ol (30 g by Skl (gl S5l 3l o) 0050
ESI-MS; m/z 468 [M'+H]. "H-NMR (CDCl3) 5 (ppm): 2.30 (s, 3H), 3.8 (s, 3H),
4.15-4.21 (m, 1H), 4.27-4.37 (m, 3H), 5.85 (s, 1H), 6.92 (s, 1H), 7.06 (d, J=16.0Hz,
1H), 7.17-7.27 (m, 5H), 7.55 (d, J=16.0Hz, 1H), 7.71 (5, 1H).

ol LS AL YT Y ol () o Lpmmg i) (gl S5l 8 0l ol 5
ESI-MS: m/z 468 [M*+H]. 'H-NMR (CDCls) 3 (ppm): 2.30 (s, 3H), 3.88 (s, 3H),
4.15-421 (m, 1H), 4.27-4.37 (m, 3H), 5.85 (s, 1H), 6.92 (s, 1H), 7.06 (d, I=16.0Hz,
1H), 7.17-7.27 (m, SH), 7.5 (d, 3=16.0Hz, 1H), 7.71 (5, 1H).

Av s VA OYG
(aaldn

(-)-8-(4-fluorophenyl)-2-{( E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]

vinyl}-8-methyl-5.6.7,8-tetrahydro-[1 .2.41triazolo[1,5-a]pyridine and (+)-8-(4-

fluorophenyl)-2-{( E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl }-8-

methyl-5.6.7.8-tetrahydro-[1 2.4)triazolo[1,5-a]pyridine

[\ ' 0 z\a:\a.a“]
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5-chloro-2-(4-fluoro (s O} s—iall S 5e Cilagal y (e pae VEYD sl Jans
oY 5 0) YLl 8 LS A5y yhall udy (x> AV +) phenyl)-2-methylpentanoic acid
Daicel Chemical (s ¢ sisas CHIRALCEL™ OD-H il 52 Szl )l Jacad
J—asil (Y +:A+ = ethanol:hexane :8) jaia ysh tam YO X o Y) Industries, Ltd.
724< taae ALA) iy V.4 L5 ) g Lway Jadill ) gial Sy e Yo
e AY) 5 VY. slifid o) o Upum Tl sl S ay (805 e i
(323 A ya sl £24<
roh LS Aada V.14 pligind (0 ) aa by ey Jadill o siadl Sl 8 el aill 4S5
ESL.MS; m/z 444 [M*+H]. "H-NMR (CDCL) & (ppm): 1.83 (s, 3H), 1.84-1.92 (m, ¥
1H), 1.99-2.07 (m, 2H), 2.30 (s, 3H), 2.29-2.37 (m, 1H), 3.87 (5, 3H), 4.14 (ddd,
J=15.6, 10.4, 5.2Hz, 1H), 4.27 (ddd, J=15.6, 8.8, 6.0Hz, 1H), 6.92 (s, 1H), 6.95-7.01
(m, 2H), 7.04-7.09 (m, 2H), 7.13 (s, 1H), 7.16-7.24 (m, 30, 7.58 (d, J=16.8Hz, 1H),
7.70 (s, 1H).
ol LS 23 V)€ oLl (30 gn ey o) (5l S 5l gl ) 015
ESI-MS: m/z 444 [M*+H]. 'H-NMR (CDCl;) & (ppm): 1.83 (s, 3H), 1.84-1.92 (m,
1H), 1.99-2.07 (m, 2H), 2.30 (s, 3H), 2.29-2.37 (m, 1H), 3.87 (5, 3H), 4.14 (ddd,
J=15.6, 10.4, 5.2Hz, 1H), 4.27 (ddd, J=15.6, 8.8, 6.0Hz, 1H), 6.92 (s, 1H), 6.95-7.01
(m, 2H), 7.04-7.09 (m, 2H), 7.13 (s, 1H), 7.16-7.24 (m, 3H), 7.58 (d,J=16.8Hz, 1H),

7.70 (s, 1H). Y.
A e

* Yow
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2-(4-fluorobenzyl)-8-{1- [3-methoxy-4-(4-methyl-1H-imidazol-1 -yphenyl]-(E)-

methylidene}-5.6.7.8-tetrahydro[1.2.4]triazolo[ 1 ,5-a]pyridine

YEYA
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2-(4-fluorophenyl)-N-{3-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]-(E)-

methylidene}-2-oxopiperidin-1 -yllacetamide and ( 4-fluorophenyl)acetic acid N'-{5-

chloro-2-{1-[3-methoxy-4-(4-methyl- 1H-imidazol-1-y)phenyl]-(E)-

methylidene }pentanoyl}hydrazide
e Uslae ) (3 YAY) EDCs (p2e 1 YA) HOBT ¢ jilile +.0) IPEA iliay

5-chloro-2-{1-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]-(E)-methylidene}

V¥') 4-fluorophenylacetic acid (e Y+ +) valeric acid hydrazide dihydrochloride
Vs A8 el s s Ay die Jeldl Jstae iy g o sildle ¥) DMF (g (pe
(J—e\@ll Jsdaa ) aadie sodium bicarbonate ¢la g ethyl acetate iliay . lelu
magnesium sulfate —le d—a3Ull 4 g—aaall A_Ghall CaiaS A gaaall dsdall Jadtiy
‘éj\ﬁﬁ\_”}dglﬂ&a\ﬁw$ 3alall @uummuu)s}?:@w
(Y:© = methanol:ethyl acetate <— ethyl acetate :dziaill Culs) silica 2o (53 5e=
2-(4-ﬂuorophenyl)-N-{3-{1-[3-methoxy-4-(4—methyl-1H- O paa VO e hanil
pa Y\V, imidazol-l-yl)phenyl]-(E)-methylidene}-2-oxopiperidin-1-yl}acetamide
(4-fluorophenyl)acetic acid N'—{S-chloro-2-{1-[3-methoxy—4-(4-methyl-lH- C—e
.imidazol-1-yl)phenyl]-(E)-methylidene } pentanoyl} hydrazide

2-(4-ﬂuorophenyl)—N-{3-{1-[3-meth0xy-4-(4-methyl-lH- e B eall Aagdll (¢SS
AT LS imidazol-1-yl)phenyl]-(E)-methylidene}-2-oxopiperidin-1 -yl }acetamide

ESI-MS; m/z 449 [M" + H].

YEYA
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(4-fluorophenyl)acetic acid N'-{5-chloro-2-{1-[3- {—= 5 —saall A_adlll S0

methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl] -(E)-methylidene } pentanoyl}
- sk WS hydrazide

ESI-MS; m/z 485 [M" + H].
st

2-(4-fluorobenzyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -vD)phenyl]-(E)-

methylidene}-5.6.,7.8-tetrahydro(1 2.4ltriazolo[1,5-a]pyridine
2-(4-fluorophenyl)-N-{3-{1-[3- (—e Jslae 3aal 5 dela sael 435021 Vo 2 e

methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-methylidene} -2-oxopiperidin-
Js—taa &, (-l Y) phosphorus oxychloride & (a2« Y©) 1-yl}acetamide
q@.umkpaa_gpﬁgu,ﬂ\b\}&;ﬁgj 2l Jelanl
Y) acetic acid — A—dla%all 3ol (= Jslae Gl (a2 YOV) ammonium acetate
I el Jslae ¢l an)s Aol 5ad Aysieo) 00 2o Jelill Jslae il g o sible
sodium bicarbonate sl s ethyl acetate <alocay ¢ Xoxay .48 30 3 ) > dayn G
o il A ol ) (s g el Zia) Jusi el s o)
A5 . aiia Jaka caal S a5 SleY magnesium sulfate (b8 aial ¢ oale Jslaa
i Lals 50l ) silica pSlb (g3 9—ec sy S Jlai ddaud g Aalanall sallll
(ethyl acetate <— Y:) = ethyl acetate:heptane 4 —aill ui—a ¢Chromatorex NH
o S €5l 8 el ol (085 L sl S5 G e £0 e BE

ESI-MS: m/z 430 [M'+H]. 'H-NMR (CDCl;) § (ppm): 2.10-2.18 (m, 2H), 2.30 (s,
3H), 2.90-2.96 (m, 2H), 3.84 (s, 3H), 4.06 (s, 2H), 4.20-4.25 (m, 2H), 6.92 (brs, 1H),

6.98 (1, J=8.8iz, 2H), 7.02 (d, J=2.8Hz, 1), 7.05 (dd, J=8.0, 2.8Hz, 1H), 7.25 (d,

J=8.0Hz, 1H), 7.33 (dd, J=8.8, 5.6Hz, 2H), 7.66 (brs, 1H), 7.71 (d, J=1.2Hz,1H).
AY Qe

3 .

-

3-(4-fluorobenzyl)-8- {1-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]-(E)-

methylidene}-5.6.7.8-tetrahydro[1 2.4ltriazolo[4,3-a]pyridine

YEYA
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2-{4-chloro-1-{1-[3-methoxy-4-( 4-methyl-1H-imidazol-1-y)phenyl]-(E)-

methvlidene }butyl}-5-(4-fluorobenzyl){1 .3.4]oxadiazole
N'-{5-chloro-2-{1-[3-methoxy-4-(4- (= Jslae oiclu ad 43500) Yo die liy

YV ) methyl-1H-imidazol-1 -yl)phenyl]-(E)-methylidene}pentanoyl thydrazide
Aayn o a,nl Jelil Jolae & (ALl V) phosphorus oxychloride (pe
s ethyl acetate <il—uay .a—dde ki a3 S g adulle )l
A nudall Caiad Ay guanll Abhll Juaddiy cadaiall saldl ) aedie sodium bicarbonate
RS F O ML I WY magnesium sulfate Slo Aaalll 45 gaall
tiLala 32l) silica pSlb (52 5—ae & sl S Jadas ddand g ddlanall 30l
(ethyl acetate <— Y:) = ethyl acetate:heptane 48 il cudw ¢Chromatorex NH

o LS 5l ) il 055 sl S pn 0m e 8V le e
ESI-MS; m/z 467 [M*+H]. 'H-NMR (CDCl;) 8 (ppm): 2.15-2.24 (m, 2H), 2.30 (s,
3H), 2.96-3.01 (m, 2H), 3.65 (t, J=6.0Hz, 2H), 3.89 (s, 3H), 4.22 (s, 2H), 6.94 (brs,
1H), 7.02-7.09 (m, 4H), 7.28 (d, J=8.0Hz, 1H), 7.33 (dd, J=8.4, 5.2Hz, 2H), 7.41 (s,
1H), 7.73 (d, J=1.6Hz, 1H).
Balas

2-f4-azido-1-{1-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yDphenyl]-(E)-

methylidene }butyl}-5-( 4-fluorobenzyl)[1,3.4]oxadiazole

YEVA
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s Js—aa o (A== Y+) sodium azide (a>< Y©) sodium iodide Ly

2-{4-chloro-1-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]—(E)-
Y) DMF & (p—= YY) methylidene}butyl}-5-(4-fluorobenzyl)[1,3,4Joxadiazole
3y Jelil) Jalae o iy clebu 0 bae 335400 2 delall Jslae aliyy o bl
¢o—4w sodium  bicarbonate Loy ethyl acetate slizay ¢Xany A3 2ll 5 ) ja 4a )
e Al Ay el A B i’ Agpeiael Fihl) Jusiy eJelil) sl
Ao gy daland) salall L35 L padde Jaia Gl K 5 & Y magnesium sulfate
:diaill Cuwde ¢Chromatorex NH :dlela 3a) silica 2ha (sasee (A a sl g S Jadan
S 3o s e 00 o Juaadd (ethy! acetate <= 1:Y = ethyl acetate:heptane

ool LS € 5l 5 el il 585 ) )

ESI-MS; m/z 474 [M™+H]. "H-NMR (CDCl;) & (ppm): 1.93-2.02 (m, 2H), 2.30 (s,
3H), 2.87-2.94 (m, 2H), 341 (t, J=6.4Hz, 2H), 3.89 (s, 3H), 4.22 (5, 2H), 6.94 (brs,
1H), 7.02-7.09 (m, 4H), 7.28 (d, J=8.0Hz, 1H), 7.30-7.35 (m, 2H), 7.41 (s, 1H), 7.74
(brs, 1H).

3-(4-fluorobenzy!)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -vDphenyl]-(E)-

methylidene}-5.6.7.8-tetrahydro[1.2.4]triazolo[4,3-a]pyridine
e Js—ne o (o—allle +.¥) eloas (a—== YA) triphenylphosphine ilias
7-{4-azido-1-{1-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]-(E)-
o) THF 8 (—e0") methylidene}butyl}-5-(4-fluorobenzyl)[1,3,4]oxadiazole
Jotae ¢y 5 clelos £ 3ad Hlagl (i< sale) o Jelall Jlae G Panin
e Ul (i < pabie Jakua ia’ S oD 38 all 5 a e () aowd Jeldl
g, .alel ¥ osad ey caiSisale) ae (ilile Y) acetic acid (g8 Ailsial) saldl)
il ay . Mwmﬁﬁ?ﬁ&ﬂ\b\}&;ﬁéj ! Jeldll Jslae
i wdall Jait g oddlanall sl ) asds sodium bicarbonate ¢la 5 ethyl acetate
coas 8 Sy magnesium sulfate e A2l Ay genall Adgdall Cadal LA guaall
silica Db s33ae oy slas S ilad Aand 52 el alall (5 . abie Lk

YEVA
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YA
:ethyl acetate <— ethyl acetate 1dge il Cud s ¢Chromatorex NH i Lol 30l )
S all 5 jreall aill (5585 L giall S e (g0 p2a £ e Juanil (V:0 = methanol
IH-NMR (CDCl3) & (ppm): 1.95-2.02 (m, 2H), 2.30 (s, 3H), 2.84-2.90 (m, 2H), 3.71
(t, J=6.0Hz, 2H), 3.86 (s, 3H), 4.21 (s, 2H), 6.93 (brs, 1H), 7.01 (t, J=8.4Hz, 2H),
7.04 (d, J=2.0Hz, 1H), 7.05 (dd, J=8.0, 2.0Hz, 1H), 7.20 (dd, J=8.4, 5.2Hz, 2H),

7.25 (d, J=8.0Hz, 1H), 7.71 (d, J=1.6Hz, 1H), 7.88 (brs, 1H).
AY b

- .

. LI

3-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-5-((S)-1-

phenylethy)-4H-[1.2.4]triazole

! NN

H
(E)-3-[3-methoxv-4-(4-methyl-1H-imidazol-1-vl)phenyl]acrvlonitrile (5aldl

e G—na 1 (a— Y.YY) lithium hydroxide monohydrate (3 y>—we by

diethyl cyano 3 (p—>1*) 3-methoxy-4-(4-methyl-1H-imidazol-1-yl)benzaldehyde
Jsae o tiy (mbilly 3y 55l ae (ildle ©+) THF & (p> A.Y) methylphosphonate
(U—3llle Y+ o) ethyl acetate bl 33aly Aol saal 5 jall dayn e e Jelal
Uslnn g g sunell sl (ks i puinal) Rl Jumiy el e o el
33) silica 2Dla Aigds Pl =4 55 & Y magnesium sulfate (358 aiad ¢ ol
salall sl L mide Jakada Cunt Asd el soldl S 5 .(ChromatorexTM NH :illa

ot Caian el AL O sl aeat g chexane s ethyl acetate (s PG R HEGW
BM‘ e:\'ﬂ\ u_,S:\u‘).\aJ\ Q_IS‘)AL)A?A\/éq GJ:‘— dm;ﬂuamhmgﬁuu‘
s LS Sl
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'H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.91 (s, 3H), 5.90 (d, J = 16.8 Hz, 1H),
6.93 (d, ] =0.8 Hz, 1H), 7.06 (d, ] = 1.6 Hz, 1H), 7.13 (dd, J = 8.0, 1.6 Hz, 1H),
729(d, J=8.0 Hz, 1H), 7.39 (4, J = 16.8 Hz, 1H), 7.74 (d, ] = 0.8 Hz, 1H).

ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]acrylimidate (344
(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] = &—e Js—ae iy
3580 ae hydrogen chloride e ae (ke 1) ethanol (a= Y« ) acrylonitrile
Y +) diethyl ether <al—cay Al sk g i jiaa e Jelinl Jglase iy 5 ol
cuad dad a) salall S g e Al A sl saldl Jp L Jelall Jglae (AL
3Ll ) ;b sodium bicarbonate Uslaa s ethyl acetate Ciliay . sadde Jaiiaa
i e sl e gl Tl s el G sy il 2dlasad
) dslanal salall 85 . abde Jaiua Gl S A & Sy magnesium sulfate YC
heptane-ethyl a3 :dd.ail ) silica pDla (gases (Al Sl g S Jalan ddad o
S yall 5 paall 2l (585 ) il (S ye (g0 paa VYV e Juasil (acetate-ethanol

'H.NMR (DMSO-Dg) 5 (ppm): 1.29 (¢, J = 6.8 Hz, 3H), 2.14 5, 3H), 3.87 (s, 3H),

417 (q, J = 6.8 Hz, 2H), 6.74 (4, T = 16.4 Hz, 1H), 7.14 (s, 1H), 7.21 (d, J = 16.4 Hz,
1H), 7.23 (d, ] = 8.0 Hz, 1H), 7.38 (d, ] = 8.0 Hz, 1H), 7.41 (s, 1H), 7.78 (s, 1H),
8.32 (s, 1H).
tert-butyl N'-((S)-2-phenylpropionyDhydrazinecarboxylate (aalad
(S)-(+)-2-phenylpropionic acid (—e Jstae Y (p—e VY¥¢) EDC il
(e €%+ CAS #870-46-2) tert-butyl carbazate (e O+ ¢ (CAS #7782-24-3)
5 )y das ve Jelid Jslae ity o ildle V.0) DMF s* (p>= ©1V) HOBT 4
Js—Isa V) sodium bicarbonate J slaw 5 ethyl acetate by lela A 3aal 48 52l
s cpale Uslans ela gon g punall Zill) ok Ay pianl) Bl oy ol
ethyl acetate Sl—iay . (a—dda Jara it K D C}sw magnesium sulfate (3 s
Jooail i Al A jal Alall salall aeaty (danlill Adlanal) salall A heptane s
ol LS S all 8 Saaall ol (585 il S pa e pa EAY (o
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I{.NMR (DMSO-D¢) & (ppm): 1.33 (d, J = 6.8 Hz, 3H), 1.38 (s, 9H), 3.59 (q, T =

6.8 Hz, 1H), 7.17-7.35 (m, 5H), 8.69 (s, 1H), 9.71 (s, 1H).
(S)-2-phenylpropionic acid hydrazide monohydrochloride (31l

tert- (s (3—tra I (Uillle Y) ke ¢ hydrogen chloride-ethyl acetate il
ethyl acetate (—3 (f‘” Y ~) butyl N'-((S)-2-phenylpropionyl)hydrazinecarboxylate
Calay Jalll Jl gt &8 jall 5 ) s An ) e Jelal Oslae liy g o ibile £)
Caiad e L il sl pangy (Jelil Jslae Y (bl 1) diethylether
OS5 gl (S ye (e o2 YA o Jeani] paidie Joiia Caad daalll Adiall 32l
vl S S 5all 5 jpaal) pl

'H-NMR (DMSO-D¢) & (ppm): 1.39 (d, ] = 7.2 Hz, 3H), 3.79 (¢, J = 7.2 Hz, 1H),

7.21-7.37 (m, 5H), 10.29 (brs, 3H), 11.22 (s, 1H).
s

3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5-((S)-1-

phenylethyl)-4H-[1.2.4]triazole

ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] (s Jslase Calia
e Jstae Y (ke +.0) ethanol & (s Sae Y0) TEA 5 (a>= Y'+) acrylimidate
Y‘O) TEA 5 (?—”“ \“V) (S)-2-phenylpropionic acid hydrazide monohydrochloride
14 30 A0V aie Jelill Jslaa caliyg o silile +.0) ethanol (g (als Sy
cthyl acetate <al—ay «Maay &byl 5 ) ya a0 Y awl Jelill Jslase &y Acba
Urdoe e iy pnn) Zaal ot Ay pmal) BBl sy el Jgloe Y ole
3oLl 35 . yadde Jaria caad S 5 3 ALY magnesium sulfate (358 —aiad PPN
altas dhaill i) silica pola (5354 o sila g S sl Aaud g Anslal dalanal)

S s 3isx g Jsiall S 5o e a2 VY0 e Juaail (ethyl acetate- ethanol
sl LS S 5l 5 el il (555 . m 50

ESL-MS: m/z 386 [M" + H]. "H-NMR (CDCl;) & (ppm): 1.80 (d, J = 7.2 Hz, 3H),

229 (s, 3H), 3.87 (s, 3H), 432 (q, ] = 7.2 Hz, 1H), 6.92 (brs, 1H), 7.08 (d, ] = 16.0
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Hz, 1H), 7.17 (brd, J = 7.6 Hz, 1H), 7.18 (brs, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.28-

7.39 (m, SH), 7.57 (d, J = 16.0 Hz, 1H), 7.69 (d, ] = 0.8 Hz, 1H).
IV

- .

A1

e

3-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yD)phenyl]vinyl}-5-((R)-1-

phenylethyl)-4H-[1,2 4]triazole

[V e 4 dagaal]

N-
I

22

| S
o) AN N
H
N;;,\l

(R)-2-phenylpropionic acid hydrazide monohydrochloride (315
(R)-(-)-2-phenylpropionic acid (—e O s—mdl oS e (e pae YVY e Jrans
b S Ayl iy (a2 £ € +) tert-butyl carbazate s (pne 0+ «CAS #7782-26-5)

‘__AJLASuS_)AHaM\ ?:GJ\ OsSs LAY il

'{-NMR (DMSO-De) § (ppm): 1.39 (d, J = 7.2 Hz, 3H), 3.79 (q, J = 7.2 Hz, 1H),

7.21-7.37 (m, 5H), 10.32 (brs, 3H), 11.24 (s, 1H).
jala

3-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yD)phenyl]vinyl}-5-((R)-1-

phenylethyl)-4H-[1.2 4]triazole
(R)-2-phenyl e ;ﬂ\.ul Er BYELY &= u\}ud‘ &_15_)4 (e pe \v.A ejc Chan
ethyl (E)-3-[3-methoxy- s (?u Y .°) propionic acid hydrazide monohydrochloride

- LS 4ay phall udny (?;.e Y ‘\) 4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylimidate

‘;L\AS&_\S‘)Anz_)-\M“ il (585 LAY Jeall
ESI-MS; m/z 386 [M" + H]. "H-NMR (CDCl3) & (ppm): 1.80 (d, J = 7.2 Hz, 3H),
2.29 (s, 3H), 3.87 (s, 3H), 4.32 (q, ] = 7.2 Hz, 1H), 6.92 (brs, 1H), 7.08 d,J=16.0
Hz, 1H), 7.17 (brd, J = 7.6 Hz, 1H), 7.18 (brs, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.28-
7.39 (m, 5H), 7.57 (d, J = 16.0 Hz, 1H), 7.69 (d, J = 0.8 Hz, 1H).
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- ]-e
&

(-) and (+)-8-(4-fluorophenyl)-8-methoxy-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-

imidazol-1-yl)phenyl]vinyl}-5.6.7.8-tetrahydro[1,2.4]triazolo[1.5-a]pyridine
[VY e daall]

| NN Lo | NN Lo
OD/\/‘\N/ \'© OD/\/&N/ °
I~ O~
N7 N N7 N
>9’ c >§' c

ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylimidate

dihydrochloride
(E)-3-[3-methoxy-4-(4-methyl- (s (3=« & hydrogen chloride & lelad fuai
3,8 ase (Al Vo) ethanol (8 (> V.¢0) 1H-imidazol-1-yl)phenyl]acrylonitrile
sie Jelil Jslae iy 4 (B 10 53 Al s da o dic y (3 ) ¢ 5add B
il (e . paiie Laiam cind Jelil) Jglae 3 ol ik 2 jal 5y A
Doy el Al o el (3 gmnall pana s Adlatiall 3alal ) diethyl ether s ethanol
Ol s—iadl (S je e 4.YY e Jiasil diethyl ether s ethanol (s ol 3 panall
vt LS S 5all 3 paall adll (550
ESL-MS; m/z 286 [M" + H - 2HCI]. 'H-NMR (DMSO-D) & (ppm): 1.46 (t, I = 6.8
Hz, 3H), 2.35 (s, 3H), 3.93 (s, 3H), 4.54 (q, J = 6.8 Hz, 2H), 7.18 (d, = 16.0 Hz,
1H), 7.50 (dd, J = 8.0, 1.2 Hz, 1H), 7.68-7.77 (m, 3H), 8.01 (d, ] = 16.0 Hz, 1H),

9.35 (s, 1H).
methyl (4-fluorophenyl)methoxyacetate (535

4-fluoromandelic acid (— Js—ae ) (~—> 1.©) cesium carbonate iliay

((,—lil Y ©) DMF (—é (ildle 1.9) methyl iodide s (p> V.V «CAS #395-33-5)
cla ethyl acetate <iliay .Aclu V) 3aal 48 jall 3 )} o da jy 2ie Jelall Jglaa liyg
Jsaay el ae &y gunall Al st Ay gl Akl Juaitty cJelill Jglae )
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salall &% . pabde Jaiuia i K i o4 SSlY magnesium sulfate (35 hiad (s>l
al ot 138 il i) silica bt (53 5—ac s oa ey S Jidad ddaud o dslanall
3 —saall ardl (5S5 ) gl S e e VLYY sle Juaail (heptane-ethyl acetate
b LS 5l
'H-NMR (CDCls) 3 (ppm): 3.40 (s, 3H), 3.72 (s, 3H), 4.75 (s, 1H), 7.02-7.70 (m,

2H), 7.39-7.43 (m, 2H).
methyl 5-chloro-2-(4-fluorophenyl)-2-methoxyvalerate (5alan

& (a2 Y+ +) methyl (4-fluorophenyl)methoxyacetate (s sl Laaiilly Caliay
e (o—sbille Y) THF 3 Js—tan () &y sieeVA= 2 (,—blle V.0) THF
n-butyl 5 ( —blla « .Y1) diisopropylamine (—e sl lithium diisopropylamide
Jslae (g «Xamy . (sillle +.1F chexane & ol G Y11 Jslas) lithium
(ke «.Yo) 1-chloro-3-iodopropane Lagnlly Gliay WA 5T e — ) ey Jelal
T gie® sinm ) ey Jelil) Jolae (s Hany Aggie®¥ = 2ie Jelill Jslaa o)
ammonium chloride Js—tan cilmy .33a) 5 Aol 3ad 5l jall A ja (i die liy
Jnt A pazaall A8k Jiaiti g (Jelil) Jolae ) Nl e ethyl acetate g aie
Js—aa cela ¢sskie Y hydrochloric acid «ele ga Al e danilill &) suaall A8l
—le Al Ay s mall A Gukall Cadan . —le J stas g anie sodium bicarbonate
Aol A slana) saldl 39 . paidie dakaia Gl S 5 5 ALY magnesium  sulfate
heptane-ethyl altai :diaill ) silica 2a (53500 &8 sila g S Jidad Adaud o

coly LS S all 3 Spaall atll (685 L sial e (0 ane 1OY e Juasil (acetate
'H-NMR (CDCls) 8 (ppm): 1.60-1.70 (m, 2H), 2.24-2.31 (m, 1H), 2.42-2.51 (m,
1H), 3.24 (s, 3H), 3.50-3.58 (m, 2H), 3.72 (s, 3H), 7.00-7.08 (m, 2H), 7.40-7.47 (m,
2H).

5-chloro-2-(4-fluorophenyl)-2-methoxyvaleric acid (addd

e g laa Jslae U g be ¢ (Al +.Y) sodium hydroxide dslae il
\) THF & (H.o \ i\) methyl 5-chloro-2-(4-fluorophenyl)-2-methoxyvalerate
¥ sad ddal 5 s dae die Jeldll Jglase caliys ¢ bdle +.0) methanol s (slile
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+.1) sodium hydroxide Js—awey (bl + .0) methanol <l .Caai; Clele
b ya A i Ll Jelill Jas iy eJelill Jslae Y (sbe ¢ (bl
pe hae iy g3 el Jyae Y ele Cilimy iy dels 52l 26520
—) ethyl acetate 5 s l—e ) (ki V. ¢) hydrochloric acid il .diethyl ether
e &a5lill ethyl acetate A Jui 4 gaaall Adall Juaili 5 Aaslill 450 4Gl
43l ethyl acetate 4k 3S ji . SlY magnesium sulfate (38 adad le Jslaa
S pall 3 jpaall pall (565 0 giall S pe (e pae V0 o Jiandl (adiie Jaria Caas
'.NMR (CDCls) & (ppm): 1.75-1.85 (m, 2H), 2.31-2.40 (m, 1H), 2.50-2.59 (m,
1H), 3.24 (s, 3H), 3.51-3.73 (m, 2H), 7.05-7.11 (m, 2H), 7.40-7.47 (m, 2H).

tert-butyl N'-[5-chloro-2-(4-fluorophenyl)-2-methoxypentanoyl] hydrazine

carboxylate
5-chloro-2-(4- (e Jastaa Jstaa ) (U5 Sse €¢) oxalyl chloride by

(sl V) methylene chloride & (a3e Y +A) fluorophenyl)-2-methoxyvaleric acid
3 50 s Aa die Jelil Jstae cliy 3 eblls 3u 8l e (sa) 5 4ks) DMF
tert-butyl carbazate (» Jslae ) acid chloride Jslae bagiilly iliay L4885 Ve 3.4
Bl 2,80 ae (LAl Y) methylene  chloride (8 (_flile +.¥) TEA 5 (pae AY)
dal 5 ) dayy ey (@38 Ve saal 3 ) all Ao (e e Jeldll Jgase iy
g gl Al Jeadsiy cJel@ll Jslae ) ethyl acetate 5 sle ilizay 4383 Yo 304
Js—ae sl ¢ s lue Y hydrochloric acid a—s s} e 4, gucanl) Aakall s
e il Ay caall A Sdall Cadan . —ale Jslasy ardia sodium bicarbonate
Aol Adlanall saldl 85 L ymbda Jariia Cad S 55 ALY magnesium - sulfate
heptane-ethyl ol1ai :4aill Cula) silica pDla (g3 gae (A > gila g S Jilat ddad

ol WS S yall 5 el ol 680 . gl S je e pae A0 e Juanil (acetate
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ESI-MS: m/z 397 [M" + Na]. '"H-NMR (CDCls) § (ppm): 1.45 (s, 9H), 1.72-1.92 (m,
2H), 2.27-2.36 (m, 1H), 2.49-2.58 (m, 1H), 3.18 (s, 3H), 3.51-3.58 (m, 1H), 3.62-
3.69 (m, 1H), 6.31 (brs, 1H), 7.01-7.08 (m, 2H), 7.42-7.47 (m, 2H), 8.42 (s, 1H).

- .

3

5-chloro-2-(4-fluorophenyl)-2-methoxyvaleric acid hydrazide monohydrochloride

tert-Butyl N'-[5-chloro-2-(4-fluorophenyl)-2-methoxypentanoyl] hydrazine <l
V) dioxane (b (s Jl—c ¢ hydrogen chloride (s Jslae 8 (a0 4 1) carboxylate
Jplan 5 A iia Vo 5aal 5 Jm s i Jelil sl ol o e
5 jnaall Aagdll )5S siall S ga (e a2 AY o Jeanil (aite daria Cad Jeldl)
R
ESI-MS: m/z 297 [M" - HCl + Nal.
i

() and (+)-8-(4-fluorophenyl)-8-methoxy-2-{(E)-2- [3-methoxy-4-(4-methyl-1H-

imidazol-1-y])phenyl]vinyl}-5.6.7.8-tetrahydro[1.2.4]triazolo[1.5-a]pyridine
5-chloro-2-(4-fluorophenyl)-2-methoxyvaleric acid hydrazide (» Jslae aliay

) (bl V) ethanol & (Laldle . ) TEA 5 (s> A)) monohydrochloride
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyllacryl =~ (—e Js—lae
¢(—alille V) ethanol 8 (slile «.) 1) TEA (a>= 9¢) imidate dihydrochloride
s Y ol Jelish Ul oy Aol Y€ 5ad Vo xie el Jgbae il
Aglal 3 ity o Jeldl Jolaa J clas ethyl acetate «iliay «Xany .48 52l 3 ) s
¥ magnesium sulfate (358 —asa’ (ol Jslae e 4y gnnll Anulall Juuath (34 guianll
P a S ila Alad gy Aol A 5Ll S . pabie Jakia a3 S
aldas 1 il ) ¢Chromatorex™ NH :d_lala 33L4) silica p2Dla (53 5ec

b (gg—e (B > sl g S lat Adaud 51 5 Al 5 e T (heptane-ethyl acetate
O p—2e ¥ e J—aail (ethyl acetate-methanol altas rde.anl) wa) silica

8-(4-fluorophenyl)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)
¢) %3y .ilar—ud S phenyl]vinyl}-5,6,7,8-tetrahydro [1,2,4] triazolo[1,5-a]pyridine

YEVA
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Daicel Chemical ida—ul 3 aiuas CHIRALPAK™ AD-H ddaud 51 Clagud Sl Jucais
O s—iall o s e Juasid (ethanol 1l jaie jsh can YO X au Y) Industries, Ltd.
ZYos o VEY) Qb (g p—ay jg¥ip As V0 el (e pe by jeay Jadill
G asTs ATEI VA sl (e ga Leay Jalidll (o giall S ya g (3305 Ay ye sl
(33 A pe sl 799 cpae VE.¥) onge

cob WS 4283 10 cliud (e ) ge Ly ol (o siadl (oS sal B el alll () o3
ESI-MS; m/z 460 [M" + H]. "H-NMR (CDCl) & (ppm): 1.96-2.07 (m, 2H), 2.30 (s,
3H), 2.33-2.40 (m, 1H), 2.43-2.55 (m, 1H), 3.31 (s, 3H), 3.87 (s, 3H), 4.14-4.22 (m,
1H), 4.33-4.40 (m, 1H), 6.92 (d, ] = 1.2 Hz, 1H), 7.03-7.09 (m, 2H), 7.12 (d, ] =
16.4 Hz, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.18 (s, 1H), 7.22 (d, ] = 8.0 Hz, 1H), 7.32-
7.38 (m, 2H), 7.57 (d, ] = 16.4 Hz, 1H), 7.70 (d, ] = 1.2 Hz, 1H).

b LS A VA pliiad (e ae Ly Jadil () giad) S 5al 3 Jaadll a5
ESI-MS; m/z 460 [M" + H]. 'H-NMR (CDCl3) § (ppm): 1.96-2.07 (m, 2H), 2.30 (s,
3H), 2.33-2.40 (m, 1H), 2.43-2.55 (m, 1H), 3.31 (s, 3H), 3.87 (s, 3H), 4.14-4.22 (m,
1H), 4.33-4.40 (m, 1H), 6.92 (d, ] = 1.2 Hz, 1H), 7.03-7.09 (m, 2H), 7.12 (d, ] =
16.4 Hz, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.18 (s, 1H), 7.22 (d, J = 8.0 Hz, 1H), 7.32-
7.38 (m, 2H), 7.57 (d, J = 16.4 Hz, 1H), 7.70 (d, J = 1.2 Hz, 1H).

AN g AY YL

(-) and (+)-8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-8-(3.4.5-trifluorophenyl)-5.6.7.8-tetrahydro[ 1,2.4]triazolo[ 1,5-a]pyridine
[\ VY daall]

Q

methyl hydroxy-(3.4,5-trifluorophenyl) acetate (audas

2

YEVA
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3.4,5-trifluorobenz (s (dlxe Y (alile ¥.Y) trimethyl cyanide Laanlly Csliay
¢( =Ll Y'+) methylene chloride (G (a> +.1¢) zinc iodides (> ¥.Y) aldehyde
e B3kl J 5 Gty cilels ¥ sadl 48 all 5 s da 0 e Jdelall Jolae alsy g
sl cyfiel saal Lol Cafis sle) g oriuny Aadipall 5Ll S iy ati AL 2303
3 3 hydrochloric acid s (il ¥ +) methanol & 45Ul aalang) saladl (e b glia
V4) sodium bicarbonate (3 ss—we sl b e Jelill Jslase 25 (bl Y o)
Gy« adie Jina caa3 Jelid Jglae S calil) o8 Jelidl) Jslae ) (a2
A dal (et LA guaall A0kl Juaiti  daslll Adanal) saled) ) diethyl ether ela
Caal S5 ‘;:'\A‘}I magnesium sulfate (38 aaad ‘gé-h Jslsa & danlall 4y guianll
silica polb (535—ac s silas S Julas Aol g Aalstiall salall (80 L (yaddse Joiea
i) sl edd sl sl slay g o(heptane-ethyl acetate alas ddaill Cuda)
S5l 8 jpaal w50 il S m e g ¥V e Jumail heptane (se da3l

b s
'H-NMR (CDCls) 8 (ppm): 3.53 (d, ] = 5.2 Hz, 1H), 3.80 (s, 3H), 5.11 (d, T =5.2
Hz, 1H), 7.06-7.14 (m, 2H).

tert-butyl N'-[5-chloro-2-methoxy-2-(3.4,5-trifluorophenyl) pentanoyllhydrazine

carboxylate
— (p——= 1.) methyl hydroxy-(3,4,5-trifluorophenylacetate p——ady
tert-butyl a— amidation — (Sl Jas calkylation <etherification —methylation
@S e (e ae VO e Juanil AT Ao (Il A LS 45 yhall iy carbazate
vol LS Sl 3 Jpaal) ol OS5 Lo samll
'H-NMR (CDCl;) 8 (ppm): 1.45 (s, 9H), 1.66-1.92 (m, 2H), 2.23-2.32 (m, 1H),
2.43-2.51 (m, 1H), 3.24 (s, 3H), 3.51-3.56 (m, 1H), 3.61-3.68 (m, 1H), 6.29 (brs,
1H), 7.08-7.17 (m, 2H), 8.34 (d, ] = 2.8 Hz, 1H).
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5.-chloro-2-methoxy-2-(3.4.5-trifluorophenyl)valeric acid hydrazide mono

hydrochloride
tert-butyl N'-[5-chloro-2-methoxy-2- (—e sl S je (e a2e VY e Jaaas

LS 45yl pudny (eM \0) (3,4,5-triﬂuorophenyl)pentanoyl]hydrazinecarboxylate
.‘;Xg\.nsg._\s_)aﬂ'&w\ dagll (oS5 AT g A el B

ESI-MS: m/z 311 [M" - HC1 + H].
slac

(-) and (+)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-8-( 3.4,5-trifluorophenyl)-5,6.7,8-tetrahydro[ 1 2.41triazolo[1.,5-a]pyridine
8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H- {—e a—2s Y e Jeans

imidazol-1-yl)phenyl]vinyl}-8-(3,4,5-trifluorophenyl)-5 ,6,7,8-tetrahydro[1,2,4]
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H- —e <lar—ud S triazolo[1,5-a]pyridine

5-chloro-2-methoxy- 3 (f‘“ \V) imidazol-1-yl)phenyl]acrylimidate dihydrochloride
(adi (?’“ \ V) 2-(3,4,5-trifluorophenyl)valeric acid hydrazide monohydrochloride
CHIRALPAK™  2a i g il )l Jomdih e Xoamy (AT 5 A0 Cplliall 8 LS 43y yhal
s ca YO X o ¥) Daicel Chemical Industries, Ltd. dda il 2 puas AD-H
A58y V6 it (e ae Lway Jalill () il S e e Juanil (ethanol ¢ e
O siall S g (3003 Ausesiild 1V e came VT Gl (5 e Ty haaly
< caaa 1.18) Ganse (s DasSy Chealy 388 VY ol G e by 2l

(350 3 & sl 794
LS iy 4883 Y il (03 e Lway Jadal) (o siall S el 3 ppaal) o) (055
ESI-MS: m/z 496 [M" + H]. "H-NMR (CDCL) & (ppm): 1.91-2.08 (m, 2H), 2.30 (s,
3H), 2.30-2.37 (m, 1H), 2.45-2.58 (m, 1H), 3.27 (s, 3H), 3.88 (s, 3H), 4.13-4.21 (m,
1H), 4.35-4.42 (m, 1H), 6.92 (s, 1H), 7.02-7.08 (m, 2H), 7.10 (d, J = 16.4 Hz, 1H),
7.16-7.26 (m, 3H), 7.56 (d, J = 16.4 Hz, 1H), 7.71 (s, 1H).
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LS ity 482 VY ol (30 o Ly Jadi) (f sinl) S 5al 3 jpaal ool (55
ESI-MS; m/z 496 [M" + H]. 'H-NMR (CDCl3) 8 (ppm): 1.91-2.08 (m, 2H), 230 (s,
3H), 2.30-2.37 (m, 1H), 2.43-2.58 (m, 1H), 3.27 (s, 3H), 3.88 (s, 3H), 4.13-4.21 (m,
1H), 4.35-4.42 (m, 1H), 6.92 (s, 1H), 7.02-7.08 (m, 2H), 7.10 (d, ] = 16.4 Hz, 1H),
7.16-7.26 (m, 3H), 7.56 (d, J = 16.4 Hz, 1H), 7.71 (s, 1H).
d. g AR YL

(-) and (+)-8-methoxy-2-{( E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-y)phenyl]

vinyl}-8-(4-methoxyphenyl)-5 .6.7.8-tetrahydro[1.,2.4]triazolo[1,5 -ajpyridine

[VVY davall]
I N-N / N-N s

- . S

>9‘ 0— = o—

N)/lN

methyl methoxy-(4-methoxyphenyl)acetate (oAl

(—> ) Y.A) methanol 5 sodium methoxide (e Js—tae ZYA Gl
methyl 4-methoxyphenylacetate (—e Jslae I (p> VY 6) iodobenzene diacetate 5
o 3aal 4d jall 3 s dan die Jeldll Jslas iy ¢(_ildle 1 +) methanol & (> 8)
e J—clall Jlaa Y ke ) (_ildle 1Y) hydrochloric acid Lagally Caliay .U
Gl . padda i wm sl Jelill Jslae (e methanol sa5s ol 20l
1 pan)) Al Juit Ay gunal) A3dall Juadtig Aasiial alel) Asdall Y ethyl acetate
(a9—8 i 8a5 ¢ u_a.\.« Js—asey axda sodium bicarbonate Jslas e Y ey daslall
A asll A sland) sald) 85 . gaise e G K5 Sy magnesium  sulfate
heptane-ethyl  al—ai 1340l cuda) silica pAa (gasae (A gila g S Jalas Adad 5

ol S S el 3 jaal ol 0585 gl S e (e pae VYO e Juanil (acetate
'H-NMR (CDCl5) 8 (ppm): 3.37 (s, 3H), 3.72 (s, 3H), 3.80 (s, 3H), 4.72 (5, 1H),
6.89 (dd, J = 6.8,2.0 Hz, 2H), 7.34 (dd, J = 6.8, 2.0 Hz, 2H).
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tert-butyl N'-[S-chloro-2-methoxv-2-(4-methoxvphenvl)pentanovl] hydrazine

carboxvylate and tert-butyl N'-[2-methoxv-2-(4—methoxvphenvl) acetyl] hydrazine

carboxylate
methyl 5-chloro-2-methoxy-2-(4- (—e Jy 18 e a2 YT —ie J—ans

—= methyl methoxy-(4-methoxyphenyl)acetate g——e methoxyphenyl)valerate
1-chloro-3-iodopropane s (?__AA VY i) methyl hydroxy-(4-methoxyphenyl)acetate
Ll ester o1& Jlaty «Maey (AT 5 AO ol 8 LS Ay yhal) oy (ldle «.0%)
Jranil AT g A0 (ydliall 8 45y yhall liula tert-butyl carbazate a= amidation 41 (5 523
tert-butyl N'—[5-chloro-2-methoxy-2-(4-methoxyphenyl)pentanoyl] (e pxae VY Jars
tert-butyl N'-[2-methoxy-2-(4-methoxyphenyl) (e a2 \ YY 5 hydrazinecarboxylate
.acetylhydrazine carboxylate
tert-butyl N'—[5-chloro-2—methoxy-2-(4-methoxypheny1) (s 3 el ax 8l ()

+sk LS pentanoyl] hydrazinecarboxylate

'{.NMR (CDCL;) & (ppm): 145 (s, 9H), 1.70-1.92 (m, 2H), 2.25-2.36 (m, 1H),
2.47-2.55 (m, 1H), 3.16 (s, 3H), 3.51-3.57 (m, 1H), 3.61-3.69 (m, 1H), 3.79 (s, 3H),
6.33 (brs, 1H), 6.87 (d, J = 8.8 Hz, 2H), 7.37 (d, ] = 8.8 Hz, 2H), 8.44 (s, 1H).
tert-butyl N'-[2-methoxy-2-(4-methoxy phenyl) aéetyl] C—a B ympaall ﬁ_ﬂ\ o

g LS hydrazinecarboxylate
'H.NMR (CDCLs)  (ppm): 1.46 (s, 9H), 3.36 (s, 3H), 3.80 (s, 3H), 4.69 (s, 1H),
6.38 (brs, 1H), 6.89 (d, ] = 8.4 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 8.31 (brs, 1H).

- .

&

5-chloro-2-methoxy-2-( 4-methoxyphenyl)valeric acid hydrazide mono hydro

chloride
tert-butyl N'-[5-chloro-2-methoxy-2- (—e sl S e (e pae YA o s
o LS Ay hall uity (pe ¥Y) (4-methoxyphenyl)pentanoylJhydrazinecarboxylate

ok LS g Sl 5 3gaall Ll ¢ AT A0 )
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ESI-MS; m/z 309 [M" - HCI + Na].
Sla

(-) and (+)-8-methoxy-2-{ (E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-y]) phenyl]

vinyl}-8-(4-methoxyphenyl)-5 6.7.8-tetrahydro-[1.2.4]triazolo[1 .S-alpyridine
8-methoxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H- e p—2a 1.7 s—ie Jaaad

imidazol-1 -yl)phenyl]vinyl}-8-(4-methoxyphenyl)—5,6,7,8-tetrahydro [1,2,4]triazolo
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1- o—e Clasad S [1,5-a] pyridine

5-chloro-2-methoxy-2-(4- 5 (a—== ¥7) yl) phenyl]acrylimidate dihydrochloride
4%y yhall iy (a3 Y4) methoxyphenylvaleric acid hydrazide monohydrochloride
CHIRALPAK™ OJ-H &l 5y Cilay—ul Jll Jua eXny AT 5 A0 alliad) (3 LS
18], 2% s tam YO X au Y) Daicel Chemical Industries, Ltd. ddaud 51 pisaall
VW oEa ol ey ae by il ) sl & o e Juaail (ethanol-hexane AR
Ll o yindl S pay (5305 Aapesfil) 1Y+ v cpna 1.Y0) llu (5 pmmy 95 408
180< cane +.4F) Cinse (g asTiy haals A8 VA il ey g b
(30 A e sl
o L A3 1T oLl (03 g Uy Jail (i 58 el o
ESI-MS: m/z 472 [M" + H]. "H-NMR (CDCl3) 3 (ppm): 1.93-2.12 (m, 2H), 230 (s,
3H), 2.33-2.50 (m, 2H), 3.32 (s, 3H), 3.81 (s, 3H), 3.87 (5, 3H), 4.13-4.22 (m, 1H),
4.30-4.38 (m, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.92 (s, 1H), 7.13 (d, J = 16.4 Hz, 1H),
7.17(d, = 8.0 Hz, 1H), 7.18 (s, 1H), 7.22 (d, J = 8.0 Hz, 1H), 7.28 (d, J=8.8 Hz,
2H),7.59 (d, J = 16.4 Hz, 1H), 7.70 (s, 1H).
LeS iy 4583 VA sl (03 e biway Jadall o siall oS el 3 S0l il (85
o
ESLMS: m/z 472 [M* + H]. 'H-NMR (CDCls)  (ppm): 1.93-2.12 (m, 2H), 2.30 (s,
3H), 2.33-2.50 (m, 2H), 3.32 (5, 3H), 3.81 (s, 3H), 3.87 (5, 3H), 4.13-4.22 (m, 1H),
4.30-4.38 (m, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.92 (s, 1H), 7.13 (d, J = 16.4 Hz, 1H),
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7.17(d, J=8.0 Hz, 1H), 7.18 (s, 1H), 7.22 (d, ] = 8.0 Hz, 1H), 7.28 (d, ] = 8.8 Hz,

2H), 7.59 (d, J = 16.4 Hz, 1H), 7.70 (s, 1H).
) e

- .o

o

5-[methoxy-(4-methoxyphenyl)methyl]-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl) phenyl]vinyl}-1H-[1.2.4]triazole

YY el

I N—NH O—

Né\N

7 o
2-methoxy-2-(4-methoxyphenyl)acetic acid hydrazide monohydrochloride (a.as

tert-butyl N'-[2-methoxy-2-(4- (— () s—3all (v S 30 s p2a Voo o Chaas

Clall 8 LS ARy ylall ity (a0 VY +) methoxyphenyl)acetyljhydrazinecarboxylate
v LS S 5all 8 haaall Aall of LAT 5 AO

ESI-MS; m/z 233 [M" - HCI + Na].

e Yew

&

5-[methoxy-(4-methoxyphenyl)methyl]-3-{(E)-2-[3-methoxy-4-(4-methylimidazol-

1-yDphenyl]vinyl}-1H-[1.2.4]triazole
ethyl (E)-3-[3-methoxy-4-(4-methyl- (s O} siall € jo (40 aae YY1 e Juaas

2-methoxy-2- 5 (?A‘ AR ~) 1H-imidazol-1-yl)phenyl]acrylimidate dihydrochloride
it (a—== ) + +) (4-methoxyphenyl)acetic acid hydrazide monohydrochloride
ol LS S 5all 5 aadl il (585 AT 5 AO cllial) 5 LS Al
ESI-MS; m/z 432 [M" + H] "H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.42 (s, 3H),
3.81 (s, 3H), 3.86 (s, 3H), 5.44 (s, 1H), 6.91 (s, 1H), 6.92 (d, ] = 8.8 Hz, 2H), 7.05
(d,J=16.0 Hz, 1H), 7.13 (d, ] = 8.0 Hz, 1H), 7.15 (s, 1H), 7.21 (d, ] = 8.0 Hz, 1H),

7.34 (d, J = 8.8 Hz, 2H), 7.54 (d, ] = 16.0 Hz, 1H), 7.70 (d, ] = 1.2 Hz, 1H).
Y Jba
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7-(4-fluorophenyl)-7-methoxy-2-{( E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

vphenyl]vinyl} -6.7-dihydro-5H-pyrrolo[1.2-b][1 2 4]triazole

[V ¢ daual]

-

N
methyl 4-chloro-2-(4-fluorophenyl)-2-methoxybutyrate (s
methyl (4-fluorophenyl)methoxy (—e O inll S ya (e p2e MY e Jians
Ao ol gl 6 dg skl G (a> )-Y) 1-chloro-2-iodoethane 5 (pae 2+ +) acetate
v LS oS 5all 3 Jaaall 2l 0685 AT

'{-NMR (CDCls) § (ppm): 2.65 (ddd, J = 16.4, 10.8, 4.8 Hz, 1H), 2.79 (ddd, J =

16.4, 10.8, 5.6 Hz, 1H), 3.27 (s, 3H), 3.27-3.41 (m, 2H), 3.74 (s, 3H), 7.00-7.10 (m,
2H), 7.38-7.48 (m, 2H).

3-(4-fluorophenyl)-3-methoxydihydrofuran-2-one (adan
e Js—tae (3 (,—sllle +.0) (5 e © sodium hydroxide Js—las aliay
\) methanol (?;.e \ \Y‘) methyl 4-chloro-2-(4-fluorophenyl)-2-methoxybutyrate
ol ol iy il 52l Aijal 5 n Aa L e Jelil Jslae iy of il
sot—e ) hydrochloric acid «sbaay .diethyl ether as Yy Jouay (g Jelall Jglaa
e A geanll Al Jeaiiy (dadlll Al Asdall ) ethyl acetate s (abdle Y.1)
Y magnesium sulfate (358 o825 ¢ xle Jslae ae 43l ethyl acetate s
il .carboxylic acid S e (e axe A+ o Juanad] Uadia Jazaa Caad S
2oL carboxylic acid S 3 (s daglie Jslae Y (s S YA) oxalyl chloride
& ol 50l ae (saa) s iki’) DMF 5 (_slile V) methylene chloride (G4 (pase 2+)
Jsloe Jagnlly ol amy AE8S o 5add 34 a0 5 pa da 0 2t Jelitl) Jslae Gy
& (Jllle +.Y0) TEA 5 (p2e YY) tert-butyl carbazate ( Jstse J acid chloride
dan oy vie Jelill Jslae caliy g o Bll 3 580 aa (Likile V.0) methylene chloride
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ethyl acetate 5 slo aliay L4885 0+ 3aa) 48 2l 3 4 o a0 2ic 5 (338 © 3aal 5 sl
e ) e Ay el Bl ks Ay pinal) Rl Jeiy Jo il Je
¢ —ale JsIase gy ariia sodium bicarbonate Jslas ¢sla ¢ ke Y hydrochloric acid
dalanal) salall 655 . adde Jaiam ad S 5 3 ALY magnesium  sulfate (368 —éas
aldas tdd ol cud ) silica pla (gaswe A flay S Jidat Aaud gy A3l
8 3aall a8l (585 L) siall CS ja (40 pae YV e Jiaail (heptane-ethyl acetate

o LS 5l
'H-NMR (CDCls) & (ppm): 2.47 (dt, J = 14.0, 6.8 Hz, 1H), 2.66 (ddd, J = 14.0, 6.8,
4.8 Hz, 1H), 3.24 (s, 3H), 4.23 (ddd, J = 8.8, 6.8, 4.8 Hz, 1H), 4.46 (dt, ] = 8.8, 6.8

Hz, 1H), 7.06-7.14 (m, 2H), 7.43-7.49 (m, 2H).
2-(4-fluorophenyl)-4-hydroxy-2-methoxybutyric acid hydrazide (salas

O Js—ae ) (ke +.0) ethanol & (as< Y4) hydrazine (o Jslae ciliay
1.Y) ethanol 3 (/——= YY) 3-(4-fluorophenyl)-3-methoxydihydrofuran-2-one
S aig el saal A8 3l 5 ) ja da py die Jelil) Jolase uliyy o sldl
a5 L o giall S ja (e pae §) e Jiaadl aide Jania Cal Jelinl Jslas
csh LS € 5all 3 Jaaall
ESI-MS; m/z 265 [M" + Na]. 'H-NMR (CDCl3) & (ppm): 1.80 (brs, 1H), 2.40 (dt, J

=14.4, 6.4 Hz, 1H), 2.76 (dt, ] = 14.4, 6.4 Hz, 1H), 3.15 (s, 3H), 3.72 (brs, 2H), 3.83
(brs, 2H), 7.02-7.09 (m, 2H), 7.36-7.42 (m, 2H), 8.01 (brs, 1H).
s

3-(4-fluorophenyl)-3-methoxy-3-(5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-2H-[1.2 4]triazol-3-yl)propan-1-ol
2-(4-fluorophenyl)-4-hydroxy-2-methoxybutyric acid (e Js—Ina il __ay

ethyl (E)-3-[3- —e Js—lae () (0—bile 1.7) ethanol & (a3 ¢ +) hydrazide
1 0) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylimidate ~ dihydrochloride
e Jeldl Jolaa alyg ‘()3.\.\.\1‘ ~.\’) ethanol @()SL.\L ~.\\‘) TEA ((n-c
Sliay ¢daay W48 jall 3 ) a da 0 Y o delall Jobse & 5 . 0pe g 304 & A0V O
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iy i) Al (ks A seimall Al oy ¢ Jeliil Jslae Y eless ethyl acetate
coa—ida Jaian Gl S 5 25 (ALY magnesium sulfate (358 i N Y
) silica Db ga5—e G asilas S dalad il g daclall dalsnall saladl a0
L siall oS je (e ana YA Je Juasil heptane-ethyl acetate-methanol plad 1d,0, )
coh LS S yall 3 jpaal) daidll 55
ESI-MS; m/z 464 [MJr + H].

7-(4-fluorophenyl)-7-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

vl)phenyl]vinyl}-6,7-dihydro-5H-pyrrolo[1.2-b][1 2 .4]triazole
3-(4-fluorophenyl)-3- —s G—lze (— YY) triphenylphosphine ila;

methoxy-3-(5-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-2H-
THF 5 (_aldle Y) carbon tetrachloride (& (p>= Y'A) [1,2,4] triazol-3-yl) propan-1-ol

Jolae ¢y cilebn ¥ sad Lladl CaliSisale] ae Jelill Jslae G ¢( bile Y)
ethyl acetate Ly . saide bins il S 5 48 el 3 ) dayn G o Jelal
A gemall ARl Juadti g daslll daland) 3ol ) asdie sodium  bicarbonate Jslaas
K5 (SlY magnesium  sulfate 3 58 caiad ¢ ale Jolae ae 4y guanll ABulall Jawid
S0 gy Sy S (lad Al gy Al Adlaiall 39l S ymita Lk
heptane-ethyl altai 1dd il cd s ¢«Chromatorex ™ NH :4lela 33L) silica pka
i) silica b (gasec (A slay S Jalas Adaud g1 5 A0 5_4e &5 ¢(acetate
e 3adl 38 5 3 LC-MS Jidad ddaud 93 (85 & (ethyl acetate-methanol plad duaill
¢aalaia)l salall Y asdie sodium bicarbonate Jslas g ethyl acetate «aliay (gl
Bo—d ciiat (ale Jstae e Ay guanl Akl Juids Ay geaall Al Juadit
(s p—aa ¢V e Jiaadl il b Gad K 5 A ALY magnesium  sulfate
b S S all s paall il (585 0 siall S 5
ESI-MS: m/z 446 [M" + H]. "H-NMR (CDCl;) & (ppm): 2.30 (s, 3H), 2.87 (dt, J =
13.6, 8.0 Hz, 1H), 3.12 (ddd, J = 13.6, 8.0, 2.4 Hz, 1H), 3.21 (s, 3H), 3.89 (s, 3H),
420 (ddd, J=11.2, 8.0, 2.4 Hz, 1H), 4.36 (dt,J = 11.2, 8.0 Hz, 1H), 6.93 (s, 1H),
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7.07-7.13 (m, 2H), 7.15 (d, ] = 16.4 Hz, 1H), 7.18-7.26 (m, 3H), 7.51-7.58 (m, 2H),

7.65 (d, ] = 16.4 Hz, 1H), 7.74 (s, 1H).
Ay Jbe

- .~

o~

4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl) phenyl]

vinyl}-1-(tetrahydrofuran-2-ylmethyl)-1H-imidazole

[\\0 2\.:.3..4]\]

5-(4-fluorophenyl)-2-{(E)-2-[3- e O} s—iall (o€ 3o (s e VE o Jaans
(?—'—~““ ° ~) methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1H-imidazole
il 0685 Y Jlall 8 LS AR phall ity (il v ¥) tetrahydro furfuryl bromide
ctt LS S yall B 04l
'H-NMR (CDCl;) & (ppm): 1.58-1.67 (m, 1H), 1.75-1.96 (m, 2H), 2.01-2.10 (m,
1H), 2.31 (s, 3H), 3.75-3.89 (m, 2H), 3.90 (s, 3H), 4.06-4.26 (m, 3H), 6.93 (brs, 1H),
6.98 (d, ] = 16.0 Hz, 1H), 7.06 (t, J = 8.8 Hz, 2H), 7.15 (brs, 1H), 7.21-7.28 (m, 3H),

7.69 (d, J = 16.0 Hz, 1H), 7.71 (brs, 1H), 7.78 (dd, ] = 8.8, 5.2 Hz, 2H).
4 Jle

L .-

'~

4-15-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -4H-[1,2.4]

triazol-3-v1}-4-(3.4.5-trifluorophenyl)butan-1-ol

[V V1 dapall]
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4-{5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]vinyl}-4H-[1.2 4]

triazol-3-vy1}-4-(3.4.5-trifluorophenyl)butyl acetate
5-chloro-2-(3,4,5-trifluoro  —a Js—Iae 32al y delu o L 0°V Yo 2ie sy

phenyl)pentanoic acid N’-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]
Jstae & 5 .(_saldle ©) phosphorus oxychloride (& (a> Y.A¢) acryloyl}hydrazide
Gl o dda i i oat 3 Sy a i A 8l 5 e Ay ) ol delal
o) acetic acid —3 A—daial) sl s Jslas Y (o> ©.VY) ammonium acetate
Al Jelall Jolas &y debu VY sad it 0w e Jelall Jglae iy g o silille
&i—dw sodium bicarbonate sle g ethyl acetate iliay ¢Xiamy .38 21l 5 ) 4 jo )
e Al Ay ) AR i A gl Zk) Juaiy (el Jslaa )
dda i g Adlanal) salall A . (yadde Jadia Cad S 55 A ALY magnesium sulfate
1408l Cude ¢Chromatorex NH :dlkla 'BJLA) silica oSl (gagae (A ya silay S Jalas
(\ :© = methanol:ethyl acetate <— ethyl acetate <— Y:} = ethyl acetate:heptane

o LS S 5all 3 haaal) Al 0S5 L o sl S je e pae £ e e Jiaadd
ESI-MS; m/z 526 [M" + H].

4-{5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)pheny!]lvinyl}-4H-[1.2 4]

triazol-3-y1}-4-(3.4,5-trifluorophenyl)butan-1-ol
4-{5-{(E)-2-[3-methoxy- (s Jstaa I (20 Y1 ) potassium carbonate aliay

4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl}-4H-[1,2,4]triazol-3-yl}-4-(3,4,5-
Js—ae oty 5 ¢ slile ¥) methanol (4 (axe ¢« +) trifluorophenyl)butyl acetate
Y sl Jslaasethyl acetate iliay .Clelu ¥ 30 48 jall 5 ) s 4a )0 2ic Jelil

YEVA
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e A atlll Ay waall Al ot Ay s uaal) Akl Juaity oJelidl Jslaa
S0 (g0 paae YYO o Jaail i ot Cad K 55 Sy magnesium sulfate

PATRE S yall 3 jpaall addll (555 L O sl
'H.NMR (CDCl;) & (ppm): 1.54-1.66 (m, 2H), 2.04-2.14 (m, 1H), 2.29 (s, 3H),
2.33-2.43 (m, 1H), 3.67-3.72 (m, 2H), 3.86 (s, 3H), 4.14 (dd, ] = 8.4, 6.8 Hz, 1H),
6.93 (brs, 1H), 6.98-7.04 (m, 3H), 7.13 (brd, J = 8.4 Hz, 1H), 7.14 (brs, 1H), 7.21 (d,
J = 8.4 Hz, 1H), 7.53 (d, J = 16.0 Hz, 1H), 7.72 (brs, 1H).

41540 YL

(H)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-v)phenyl]vinyl}-8-phenyl-

5.6.7.8-tetrahydro[1,2.4]triazolo[1 .5-alpyridine-8-carbonitrile and (-)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]viny!}-8-phenyl-5.6.7.8-

tetrahydro[1.2.4]triazolo[1 .5-alpyridine-8-carbonitrile

[VYY daal]

2O N’Q
J@“ 3

(E)-N-(3-cyano-2-oxo-3-phenylpiperidin-1-y1)-3-[3 -methoxy-4-(4-methyl-1H-

imidazol-1-yl) phenyl]acrylamide

ethyl 5-chloro-2-cyano-2-phenyl (— Jy—sa (1) (p> Y.Y) hydrazine ilay

Jsdas o165 o ,—allle 0) ethanol & (a> ) «CAS No. 52370-87-3) pentanoate

¢l ethyl acetate il 3aalgdel sy 2\_5_)5..“ 3y da ) de Jeldl

A dal) e i L4 gadanll Akl Juadti g (Jelél Jolaa M) asdie sodium bicarbonate

Jaand] adde Jaria Caat Aad yall 3aldl S S g csilica (JA PIA Al Ay gacandl
.5-chloro-2-cyano-2-phenylpentanoic acid hydrazide (s els e Jars
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(E)-3-[3-methoxy-4-(4-methyl-1H- —e Jsae (f* \.i\‘) BOPCI «isbiay

— (—lile 1.4Y) IPEA 5 (~—== VYY) imidazol-1-yl)phenylJacrylic acid
51l 48 3l 3 ) s dayy die Jel@l Jslaa aliyy ¢ sillle Y +) methylene  chloride
5-chloro-2-cyano-2- (— luse ilill Alal mitall (o Jglae Jagiilly Caliiay L4383 Vo
(Jsaddl Y (bl o) methylene chloride ;4 phenylpentanoic acid hydrazide
cla g ethyl acetate —sliay 4583 Yo ad 48520l 3 ) ja Aa ) vie Jelill Jglae iy
it (st A ganll Al Juadtty cJeliill Jslaa Y andie sodium bicarbonate
coat S5 Ay magnesium sulfate (3sd <aiad ¢ oale Jslae ae 425Ul & guanl
silica Dt (535 oa las S il Aaud s il S35 . mite Lokan
:ethyl acetate <— ethyl acetate 44 a3l 1)« ¢Chromatorex NH 1a_Lls Ba\__.a)
S 5all 8 jpaall asdll (65 . 0 sl S e (00 paae Yo sle Janil (V1€ = methanol
ESI-MS; m/z 456 [M" + H]. "H-NMR (CDCl;) & (ppm): 1.96-2.16 (m, 2H), 2.29 (s,
3H), 2.37-2.46 (m, 1H), 2.64-2.74 (m, 1H), 3.78 (s, 3H), 3.83-3.88 (m, 2H), 6.48 (d,
J=15.6 Hz, 1H), 6.84 (brs, 1H), 6.93 (brs, 1H), 6.95 (brd, J = 8.0 Hz, 1H), 7.08 (d, J
= 8.0 Hz, 1H), 7.35-7.42 (m, 1H), 7.48 (t, J = 7.6 Hz, 2H), 7.57 (d, ] = 15.6 Hz, 1H),
7.65 (d, ] = 7.6 Hz, 2H), 7.68 (brs, 1H), 9.42 (brs, 1H).

Gl

2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-phenyl-

5.6.7.8-tetrahydro[ 1,2.4]triazolo[1,5-a]pyridine-8-carbonitrile
(E)-N-(3-cyano-2-ox0-3-phenyl (o Jsloe 322l g dcbu 3aa) 40 552V Yo e alsy

piperidin-1-yl)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] acrylamide
o—Y 3 Jelith Jlae ¢y (il Y) phosphorus oxychloride (& (pae ¥+ )
(/> Y.©Y) ammonium acetate iluay . yadia Jakua Ciad S 5 4 il 5 s s 0
rie Jelil Jsdae iy s o sildle Y) acetic acid (8 Aaanal salall (e Jslae
oy W48l 50 s dan D amd delall Jolas ¢l iy cilela ¥ sad 4540V 0
gl Jadtiy (Jelitll Jslae ) anie sodium bicarbonate slej ethyl acetate
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magnesium sulfate (38 Caiad ¢ ale Jslae ae 420U &y gnall daudall Juis .4 gacanll
Hoaplas S Jilas dlaud g Adlanal sl A0 . atde hiia Gad K 58 ALY
‘heptane 144 —aill cud« ¢Chromatorex NH :4_lala 53l) silica ala (53 5ec
] (\ ¢ = methanol :ethyl acetate <— ethylacetate <— Y:\ = ethyl acetate

ol LS S 5l 8 gl il 55 . ) S 3 (30 pmne OA e
ESI-MS; m/z 437 [M" + H]. '"H-NMR (CDCl3)  (ppm): 2.12-2.24 (m, 1H), 2.30 (s,
3H), 2.30-2.42 (m, 1H), 2.45-2.53 (m, 1H), 2.68-2.76 (m, 1H), 3.87 (s, 3H), 4.30-
4.38 (m, 2H), 6.92 (brs, 1H), 7.07 (d, J = 16.4 Hz, 1H), 7.16 (d, ] = 1.6 Hz, 1H),
7.17 (dd,J = 8.4, 1.6 Hz, 1H), 7.23 (d, ] = 8.4 Hz, 1H), 7.28-7.32 (m, 2H), 7.38-7.45
(m, 3H), 7.58 (d, J = 16.4 Hz, 1H), 7.74 (brs, 1H).

Gl

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl}vinyl } -8-phenyl-

5.6,7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridine-8-carbonitrile and (-)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]vinyl}-8-phenyl-5.6.7.8-

tetrahydro[1,2.4]triazolo[1.5-alpyridine-8-carbonitrile
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8- J— . ais,

Cler— i S phenyl-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine-8-carbonitrile
aud 5 il CHIRALPAK™ 1A kol 5 (anse AY) oDl 4l i S5 e daals
J—aail (ethanol :&l ) afia gk ¢am YO X au Y) Daicel Chemical Industries, Ltd.
Vo) e s posis 4880 V£ el (e ae b peay il o giadl S e e
AR VY elifid (o3 gn b pemy ol o ginll S pay (59 B pa 5 749 cane
(59 A e sily) 799 cane YE) Callis (5 peay ysig

1A 94V YG

ENE

()-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6,7,8-tetrahydro[1.2.4]triazolo[1,5-a]pyridine-8-carbonitrile and (+)-8-(4-

Vo



Y43

fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl}-

5.6.7.8-tetrahydro[1,2.4]triazolo[ 1.5-a]pyridine-8-carbonitrile

VYA Gl
N-N N-N
MeOD/\/MN//;Z’ CN MeO P N/ “1CN
o~ o~
N/ N <i:? N/ N
>7/ c >9/ .
Sla

(E)-N-[3-cvano-3-(4-fluorophenyl)-2-oxopiperidin-1-yl]-3-[3-methoxy-4-(4-methyl-

1H-imidazol-1-yl)phenyl]acrylamide
ethyl 5-chloro-2-cyano-2-(4-fluoro (s Jstas (a2 Y€ +) hydrazine —sbiay

da ) ve Jelall Jglas liyg o jalille ¥) ethanol ;4 (s Y« +) phenyl)pentanoate
) @i sodium bicarbonate s g ethyl acetate <ilizay 488> €+ 520l 48 all 5 ) s
silica aSla A 453Ul 4y guaall el s 5 L4 guianll Adphall Jaaaiiliy e Je il J glas
5-chloro-2-cyano- (s ala ziie e Jeanil jaide e Ciad dad jall s3lall S 5

.2-(4-fluorophenyl)pentanoic acid hydrazide
(E)-3-[3-methoxy-4-(4-methyl-1H- (— Js1sa Y (a3e YV+) BOPC] iliay
—2 (0—3llle +.¥Y) IPEA 5 (»—>= YV¢) imidazol-1-yl)phenyl]acrylic acid
30 ol 38 jall 5 ) ja Aa o xe Jel@l) Jglae Qldyg o Aldl £) methylene chloride
5-chloro-2-cyano-2- (je Gawe z3Ull lall 2t (he J glas Jadfilly Ciliay J30al 5 dc b
) ( —llla \) methylene chloride ;& (4-fluorophenyl)pentanoic acid hydrazide
Gl ol w A sa WA d il 3 s da jo die Jelill Jglae il g o) slaall
adall Jaity (Jeldll Joaa J avia sodium bicarbonate ¢l g ethyl acetate
magnesium sulfate (38 aiad ¢ ale Jslae ae Ax3UN 4 giaall ddal) Juias 4y gusanll
I oa il S Jolat Ao g Aalaal) salall (A5 L paide daiua Cad S 5 A ALY
rethyl acetate 14 il )« ¢Chromatorex NH :4Ldla 33L) silica oD (53 sac

YEYA

Vo



Y4y
= Juasil (V1€ = methanol ‘ethyl acetate <— ethyl acetate <— Y:) = heptane
ol LS 5l 5 Spnall el 055 . giell S yo (30 pae VE
ESI-MS; m/z 474 [M" + H].

- ..

a2

(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-vyI) phenyl]

vinyl}-5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-alpyridine-8-carbonitrile and (+)-8-(4-

fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl] vinyl}-

5,6.7.8-tetrahydro[1,2.4]triazolo[ 1,5-a]lpyridine-8-carbonitrile
(E)-N-[3-cyano-3-(4-fluorophenyl)- (3o Jslae delu VY 2add 8501 Y0 2ie iy

2-oxopiperidin-1-yl]-3-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]
J—elil) Jslae o sy (il ¥) phosphorus oxychloride & (p>= Y1) acrylamide
ammonium  acetate «ilay . adda i Cad K 49 A8 el 31 e da 0 Y ol
Jsdae ca Tay A Panin ¥) acetic acid & Aalanal saldl e Jslas (poe T"\\)
3 da )y o apud delil Jolae oy cilela ¥ osad iV 00 xie Jelill
cJelil Jotdaa ) & sodium bicarbonate ¢l 5 ethyl acetate «iliay .44 jalf
(i hind (i ale Jsdan pn Al &y punell il Juskt A sumal) il Josi
Al g A sl salall A5 L gidie Jaia cial K 5 & (WY magnesium sulfate
+Adaill Cude ¢Chromatorex NH :dlals 33L4) silica Al (gagae (A ja gilay S Jalas
Glasad ) (0 pae Y4 o Jiaadd (Y:9 = methanol :ethyl acetate <— ethyl acetate
Aot 5 (poe 08) o3l 3kl ) %5 e Aaslil) Cilapad I Joait L o ginll S 0 (40
YO X o Y) Daicel Chemical Industries, Ltd. iaul 33 ainas CHIRALPAK™ AD-H
sli il e ae bay il o giad) 0S50 e Juanil (ethanol tél jatie sk ¢ s
Ll o sl o ey (385 Ay e il 799< cama V1) llas S pas N didy Vo
A el Z99< caan VY) Gan g 6 g s A TY plifid (3a)) ps U yuay

(31

YEYA

\o

Yo



Y4y
(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl- (—e 5 jpaall il (4S5
1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridin-8-
- sk WS carbonitrile
ESI-MS: m/z 455 [M* + H]. "H-NMR (CDCls) 8 (ppm): 2.13-2.20 (m, 1H), 2.29 (s,
3H), 2.32-2.48 (m, 2H), 2.67-2.74 (m, 1H), 3.87 (s, 3H), 4.27-4.40 (m, 2H), 6.91
(brs, 1H), 7.05 (d, J = 16.0 Hz, 1H), 7.11 (t, J = 8.8 Hz, 2H), 7.15 (d, ] = 1.6 Hz,
1H), 7.16 (dd, J = 8.4, 1.6 Hz, 1H), 7.22 (d, ] = 8.4 Hz, 1H), 7.30 (dd, ] = 8.8, 4.8
Hz, 2H), 7.57 (d,] = 16.0 Hz, 1H), 7.70 (d, J = 1.2 Hz, 1H).
(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl- (— 3 jpaall aall (4S5
1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,5-a]pyridine-8-
. s WS carbonitrile
ESI-MS; m/z 455 [M" + H]. 'H-NMR (CDCls) 8 (ppm): 2.13-2.20 (m, 1H), 2.29 (s,
3H), 2.32-2.48 (m, 2H), 2.67-2.74 (m, 1H), 3.87 (s, 3H), 4.27-4.40 (m, 2H), 6.91
(brs, 1H), 7.05 (d, J = 16.0 Hz, 1H), 7.11 (1, = 8.8 Hz, 2H), 7.15 (d, ] = 1.6 Hz,
1H), 7.16 (dd, J = 8.4, 1.6 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 7.30 (dd, T = 8.8, 4.8
Hz, 2H), 7.57 (d, J = 16.0 Hz, 1H), 7.70 (d, ] = 1.2 Hz, 1H).
Yorg 49 VAL

(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-

vDphenyllvinyl}-5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridin-8-ylamine and (-)-

8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yhphenyl}vinyl}-5.6.7.8-tetrahydro[1.2.4]triazolo[1 S-alpyridin-8-ylamine
[YY4 dauall

N-N
!

N-N 2

MeO]@/\/lN/ 7 NH, MeO NN \'NH;
I~ O~

>7/ F )7’ F

YEYA

\o



Yat¢

8-azido-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-

Vl)phenvl]vinvl}-5,6,7,8-tetrahvdro[l,2,4]triazolo[l,5-a]pyridine
8-(4-fluorophenyl)-2- (— Jstae (Y (slile «.¥) methanesulfonic acid sbiay

{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro
(—e £0) Vi Ve ol 48 yha ddad g9 (313l [1,2,4]triazolo[1,5-a]pyridin-8-ol
55 ya day die Jelill Jslaa iy o fillle V) TFA (p>< 1) sodium azide
el ) Jslaall Ciliay .ethyl acetate go Jolidll Jslae aésy Aol V71 324l 48l
Sl Aailll 4y guaell AGidall Caiad oA gezanll Adplall Juadll g carie sodium  bicarbonate
Ao g Al solall L85 L paddie Jakia a3 IS 5 a5 (ALY magnesium sulfate
:46eatll (e ¢Chromatorex NH :ilela 33La) silica oo (gasae (H ya siles oS Jalad
S e (s p—a YA e Juanil (ethyl acetate <= V:) = ethyl acetate:heptane

ol LS S all 6 jpaall aill 0685 . O el
ESI-MS: m/z 471 [M* + H]. "H-NMR (CDCls)  (ppm): 1.94-2.04 (m, 1H), 2.17-
229 (m, 3H), 2.30 (s, 3H), 3.87 (s, 3H), 4.20-4.33 (m, 2H), 6.92 (brs, 1H), 7.10 (1, J
= 8.4 Hz, 2H), 7.11 (d, ] = 16.4 Hz, 1H), 7.18 (dd, J = 8.8, 1.2 Hz, 1H),7.19(d,J =
1.2 Hz, 1H), 7.23 (d, J = 8.8 Hz, 1H), 7.33 (dd, J = 8.4, 4.8 Hz, 2H), 7.59 (d, J =
16.4 Hz, 1H), 7.70 (d, ] = 0.8 Hz, 1H).

* Yew

&

(+)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6.7.8-tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-ylamine and (-)-8-(4-fluoro

phenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl}vinyl}-5.6.7.8-

tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-ylamine
8-azido-8-(4-fluorophenyl)-2-{(E)-2-[3- (= Jslae (pae 1£) indium sl

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]
THF s (bl «.+4) S hydrochloric acid g (p2= Y1) triazolo [1,5-a]pyridine
ubagugﬁc‘._u'éé_da__ﬁ)ﬂ\ 3_)‘_).;:\;).).\3:: Jdelsall d)SM iy g c(‘)ﬂ..g.“a \)

YEYA

\o

Yo



Yqo

il Joaitig ol clill Jolase Y avie sodium bicarbonate ¢ g ethyl acetate
caad S5 A Sy magnesium sulfate e 25Ul 4 guanl) Aiall Cadal A gulanl)
silica D& (53 5—ac o siley S Jidas ddand g Aalial solall 85 L ymédae Jaiia
(e pme Vo e Juasl (ethyl acetate tdieal Cade $Chromatorex NH :dlala 53l)
ddaul 53 (i Y +) Al Cilard Sl Jad® L o) el S je e Slapd
Yo X . Y) Daicel Chemical Industries, Ltd. &aul 52 giucaall CHIRALPAK™ 1A
Uy biill o sindl (S 30 o Juanal] (Y:\ = ethanol :hexane u‘_‘_).;:u\ Jsb fau
(32— 5 & a5l 7R9< cane Y. £) Cinge (s mar spdis 4081 VY il () ae
cana Y. ) b (g Wiy A8E YV pliid e ga L Ll o siadl S e
(3 A ye sl £24<

(+)-8-(4—ﬂuorophenyl)-2-{(E)—2-[3-methoxy-4-(4—methy1—lH- O B 3aall ?33“ o
imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,5-a]pyridin-8-yl
+sh S amine

ESI-MS: m/z 445 [M" + H]. "H-NMR (CDCls) & (ppm): 1.83-1.96 (m, 1H), 2.02-
2.11 (m, 2H), 2.30 (s, 3H), 2.30-2.38 (m, 1H), 3.87 (s, 3H), 4.14-4.21 (m, 1H), 4.26-
4.35 (m, 1H), 6.92 (brs, 1H), 7.00 (t, J = 8.4 Hz, 2H), 7.09 (d, ] = 16.0 Hz, 1H), 7.16

(brd, J = 8.4 Hz, 1H), 7.17 (brs, 1H), 7.20-7.25 (m, 3H), 7.55 (d, J=16.0 Hz, 1H),

7.71 (brs, 1H).

(-)-8-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H- (e 5 jaaall adll o)
imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-yl
- s LS amine

ESL-MS:; m/z 445 [M" + H]. 'H-NMR (CDCl;) 8 (ppm): 1.83-1.96 (m, 1H), 2.02-
2.1 (m, 2H), 2.30 (s, 3H), 2.30-2.38 (m, 1H), 3.87 (s, 3H), 4.14-4.21 (m, 1H), 4.26-
4.35 (m, 1H), 6.92 (brs, 1H), 7.00 (t, J = 8.4 Hz, 2H), 7.09 (d, J = 16.0 Hz, 1H), 7.16

(brd, J = 8.4 Hz, 1H), 7.17 (brs, 1H), 7.20-7.25 (m, 3H), 7.55 (d,J=16.0 Hz, 1H),

7.71 (brs, 1H).
Vo) Ol

YEYA

Vo
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2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl}vinyl} -8-(4-fluorophenvyl])

-5,6,7.8-tetrahydro[1.2.4]Jtriazolo[1,5-alpyridine

VY Gl

-N

i
FWN
N7TN
)7’ F
5-chloro-2-(4-fluorophenyl)pentanoic (s () siall S 30 (e pae VoA e Jians
(E)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl] (‘»A O ~) acid hydrazide
3 paall ar 8l 0685 1Y 5T lll) o LS A8y jhall udiy (ane 00 Y) acrylic  acid
b LS Sl
ESI-MS; m/z 418 [M" + H]. '"H-NMR (CDCl3) § (ppm): 1.99-2.14 (m, 2H), 2.15-
2.25 (m, 1H), 2.30 (s, 3H), 2.30-2.40 (m, 1H), 4.25-4.36 (m, 3H), 6.96 (brs, 1H),
7.02 (t, J = 8.8 Hz, 2H), 7.04 (d, ] = 16.4 Hz, 1H), 7.09 (dd, J = 8.8, 5.6 Hz, 2H),
7.30-7.37 (m, 3H), 7.46 (d, ] = 16.4 Hz, 1H), 7.72 (brs, 1H).
VeV g VoY YGL

(-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-

fluorophenyl)-5.6.7.8-tetrahydro[1.2.4]triazolo[ 1,5-a]pyridin-8-ol and (+)-2-{(E)-2-

[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-( 4-fluorophenyl)-5.6.7.8-

tetrahydro[1,2.4]triazolo[1.5-a]pyridin-8-ol

YY) daal]

N-N
|

2
F Nk FWN/ ToH
N7 N 7 N Q
>9’ F F

YEYA

‘Yo



Yav
sdae LV (ane Yo /80 de Jae ) e 5 5iad) Sodium hydride <iliay
2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(4-fluoro ~ ()—
Y) DMF & (?A“ Yo ~) phenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine
Gl Ll 32 al g debu saal 48 2l 51 s An ) aie Jeldll Jolase aliy g o bl
Jstase M adia sodium bicarbonate ¢l g Ethyl acetate by . (panS ol clela
magnesium sulfate (358 daslll 43 ganll Auall Cadan LAy gaxll A0l Jiadth g ¢ Jelinl
O— A 23l LAl el Cilasd ) aae YV Juad® | adde Jaia Gad S 5 G5 ALY
Daicel Chemical 4l 5 aias CHIRALPAK™ TA Ll 55 o s—iall 0 € 5
Ll o giall S e sy (ethanol :&l jalia ) gha ¢an YO X aw Y) Industries, Ltd.
825 A ye 5l came YO) s (5 (f sy A88Y VE LBl (e pe bpasay
G ge (5 (509 ABEN VY ol e ae Leay Jalil) o siall Sl (794<
(789< 38 3 Ay e 5l cann 14)
(-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl) S jall 3 jaael) adll ) <3
phenyl}vinyl}-8-(4-fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-
b WS ol
ESI-MS; m/z 434 [M" + H]. '"H-NMR (CDCl;) § (ppm): 1.92-2.05 (m, 1H), 2.16-
2.24 (m, 1H), 2.29 (s, 3H), 2.30-2.38 (m, 2H), 4.20-4.31 (m, 2H), 4.56 (brs, 1H),
6.94 (brs, 1H), 7.02 (d, ] = 16.4 Hz, 1H), 7.03 (t, J = 8.4 Hz, 2H), 7.21 (brd, J = 8.4
Hz, 1H), 7.25-7.32 (m, 4H), 7.42 (d, ) = 16.4 Hz, 1H), 7.74 (brs, 1H).
(1)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl) «S_all 5 jeall Hﬂt C).68D
phenyl]vinyl}-8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridin-8-
v b LS ol
ESI-MS; m/z 434 [M" + H]. '"H-NMR (CDCls) & (ppm): 1.92-2.05 (m, 1H), 2.16-
2.24 (m, 1H), 2.29 (s, 3H), 2.30-2.38 (m, 2H), 4.20-4.31 (m, 2H), 4.56 (brs, 1H),
6.94 (brs, 1H), 7.02 (d, ] = 16.4 Hz, 1H), 7.03 (t, J = 8.4 Hz, 2H), 7.21 (brd, ] = 8.4

Hz, 1H), 7.25-7.32 (m, 4H), 7.42 (d, ] = 16.4 Hz, 1H), 7.74 (brs, 1H).
Yod Jbs
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2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]vinyl} -8-(4-

fluorophenyl)-5.6.7.8-tetrahvdro[ 1,2 41triazolo[1.5-alpyridine

N-N
N7 N F
F j

5-chloro-2-(4-fluorophenyl)pentanoic (e (J siall S ya (10 a3e AY e Jiaas

[YYY ]

(E)-3-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol- 5 (a3« ©Y©) acid hydrazide
il 0 N9 5 A cplliall A LS A5y Hhall iy (e ©9Y) 1-yl)phenyl]acrylic acid

ol LS Sl 5 gl
ESI-MS; m/z 448 [M" + H]. 'H-NMR (CDCl3) & (ppm): 1.99-2.14 (m, 2H), 2.15-
2.25 (m, 1H), 2.29 (s, 3H), 2.31-2.40 (m, 1H), 3.83 (s, 3H), 4.25-4.37 (m, 3H), 6.90
(brs, 1H), 6.99 (d, J = 10.8 Hz, 1H), 7.02 (t, J = 8.4 Hz, 2H), 7.10 (dd, J = 8.4, 4.8
Hz, 2H), 7.13 (d, J = 6.8 Hz, 1H), 7.16 (d, ] = 16.4 Hz, 1H), 7.59 (d, ] = 16.4 Hz,
1H), 7.72 (brs, 1H).

Y elg Y00 oy

(+)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-

(4-fluorophenyl)-5.6.7,8-tetrahydro[1,2.4]triazolo[ 1,5-a]pyridin-8-ol and (-)-2-{(E)-

2-[2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]}vinyl }-8-(4-

fluorophenyl)-5,6,7.8-tetrahydro[1.2.4]triazolo[1.5-a]pyridin-8-ol

[V Y™ dagal]

YEVA

Yo



Yaq

N-N N-N
Meoj/\:\'/\/lN/;:Z” OH MeO j@f\/lN/ \1OH
o~ o~

NN F Q NN F
r S F

Jstae ) (aae VY o/ f0 die Jame ) o (5 i) Sodium hydride by
2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-8- (e
— (‘h_m ! ~) (4-ﬂuorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine
Lty 4883 Yo 3ad] Adall 5 ) s da 0 die Jeldll Jslas iy ¢(_lile Y) DMF
@—de Jle ammonium chloride s Ethyl acetate «slay . (pauS J e clelss gl
Gomd A aill) 45 iaall A Gidal) Ciiad A gumall ARkl Juaiiy (Jolill olaa Y
alall aiiiall ilapud ) Jucalih . (yadda b cad S 55 JlY magnesium  sulfate
ida w5 g as CHIRALPAK™ AD-H bl 53 o s oS 0 s 323U
= ethanol :hexane &l yalia jgh tam Y0 X au Y) Daicel Chemical Industries, Ltd.
G O35 ABEI VY i) (e e byway dall o siall S e Y (V1)
elasid (a3 pe bpeay Tl o giadl S ey (£9< 5305 Ay ya gl cpma Vo) nse
(799< 338 3y e 55l cana YO) s (g puams 93 388 VY
(+)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H- c+—S sall 3 ) el a8l
imidazol-1-yl)phenyl]vinyl}-8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4triazolo
« 5% WS [1,5-a]pyridin-8-ol
ESI-MS: m/z 464 [M* + H]. 'H-NMR (CDCls) 5 (ppm): 1.94-2.04 (m, 1H), 2.15-
2.23 (m, 1H), 2.28 (s, 3H), 2.30-2.45 (m, 2H), 3.79 (s, 3H), 4.20-4.33 (m, 2H), 6.87
(brs, 1H), 6.95 (d, J = 10.4 Hz, 1H), 7.01 (d, J = 5.6 Hz, 1H), 7.03 (t,J = 8.8 Hz,
2H), 7.12 (d, J = 16.4 Hz, 1H), 7.32 (dd, J = 8.8, 5.2 Hz, 2H), 7.53 (d,J =16.4 Hz,
1H), 7.73 (brs, 1H).
(-)-2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1H- .S all 3 3 —eall ar 3l
imidazol-1-yl)phenyl]vinyl}-8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo
« b WS [1,5-a]pyridin-8-ol

YEYA
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ESI-MS; m/z 464 [M* + H]. '"H-NMR (CDCL) & (ppm): 1.94-2.04 (m, 1H), 2.15-
223 (m, 1H), 2.28 (s, 3H), 2.30-2.45 (m, 2H), 3.79 (s, 3H), 4.20-4.33 (m, 2H), 6.87
(brs, 1H), 6.95 (d, J = 10.4 Hz, 1H), 7.01 (d, J = 5.6 Hz, 1H), 7.03 (t, ] = 8.8 Hz,
2H), 7.12 (d, J = 16.4 Hz, 1H), 7.32 (dd, ] = 8.8, 5.2 Hz, 2H), 7.53 (d, ] = 16.4 Hz,

1H), 7.73 (brs, 1H).
Ve e

- ]o.-
'~

2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(4-

fluorophenyl)-5.6.7.8-tetrahydro[1.2.4]triazolo[1.5-a]pyridine

[VY ¢ danal]

N-N
N;:/N "

5-chloro-2-(4-fluorophenyl)pentanoic (e (f sidl S jo (3 pae Voo e Jeass
(Z)-2-fluoro-3-[3-methoxy-4-(4-methyl-1H-imidazol- (fna '\M‘) acid hydrazide
aill S oA oV il 8 LS A% ylall bty (a2 YV+) 1-yD)phenyl]acrylic acid
cob LS S 5all B jaeall
ESI-MS; m/z 448 [M" + H]. "H-NMR (CDCl) & (ppm): 2.00-2.15 (m, 2H), 2.16-
2.26 (m, 1H), 2.29 (s, 3H), 2.31-2.41 (m, 1H), 3.85 (s, 3H), 4.29-4.37 (m, 3H), 6.71

F

(d, J=38.4 Hz, 1H), 6.92 (brs, 1H), 7.03 (t, J = 8.4 Hz, 2H), 7.10 (dd, J = 8.4, 5.2

Hz, 2H), 7.20-7.26 (m, 2H), 7.33 (brs, 1H), 7.70 (brs, 1H).
Vel g ) oA VBl

- ].0'
&3

(-)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-

(4-fluorophenyl)-5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridin-8-ol and (+)-2-{(Z)-

YEVA
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1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -vl)phenyllvinyl}-8-(4-

fluorophenyl)-5.6,7.8-tetrahydro[ 1.2.4]triazolo[ 1 .5-alpyridin-8-ol

[VYo dauall
N-N N-N
| )—"OH I ;::ZOH
MGOWN MGOWN .,
F o~ F
N7 N N7 N Q
ﬁ : >¢' F
Jotaa J (pae VA (/€4 de S Cu) e 5 $ay) Sodium hydride by o

2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8- (y—a
— (—=e 1A) (4-fluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine
Laiy 388y ¥o aad Ajall 5 a A0 die Jelal Jolae iy o ildle Y) DMF
(s*— ammonium chloride s Ethyl acetate Sl—ay . panS o S e lelas Fusd
od Aatlill A pumal i) it A puiaal) Zaal) ety cJelil slae Y ppde V-
Al aeiiall Slagud ) Juath . (yadde daris il K 55 Al magnesium  sulfate
il 52 g4 was CHIRALPAK™ AD-H bl g0 o s—ial) i€ 50 e 25l
= cthanol :hexane :& yais jsh fau YO X au Y) Daicel Chemical Industries, Ltd.
Qs (5 pan 525 G2 4 () e Ly dadil O sl O o sy (e
Vo elin ol () ae bpeay Jadill o giadl Sy (£99< 33 ) &y yagiild cpama YY) VO
.(Z"t‘\< 5283 Ay e 5l cama 13) Can ge (g pmar 52y F
(-)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H- < oall 8 eall adll oS
imidazol-1-yl)phenyl]vinyl}-8-(4-fluorophenyl)-5,6,7 8-tetrahydro[ 1,2,4]triazolo
- st WS [1,5-a]pyridin-8-ol
ESI-MS; m/z 464 [M" + H]. "H-NMR (CDCls) 5 (ppm): 1.96-2.07 (m, 1H), 2.36- Yo
2.25 (m, 1H), 2.27 (s, 3H), 2.32-2.48 (m, 2H), 3.77 (s, 3H), 4.23-4.33 (m, 2H), 6.62
(d, J = 38.4 Hz, 1H), 6.87 (brs, 1H), 7.00 (dd, J = 18.0, 1.6 Hz, 1H), 7.03 (t, J = 8.4
Hz, 2H), 7.13 (d, ] = 8.4 Hz, 1H), 7.18 (brs, 1H), 7.33 (dd, ] = 8.4, 5.2 Hz, 2H), 7.72

(d, J=1.2 Hz, 1H).

YEYA
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(+)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl- 1H- <€ jall 3 3 aall odll o o5
imidazol-1-yl)phenyl]vinyl}-8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo
.o WS [1,5-a]pyridin-8-ol
ESI-MS; m/z 464 [M" + H]. "H-NMR (CDCl;) & (ppm): 1.96-2.07 (m, 1H), 2.36-
2.25 (m, 1H), 2.27 (s, 3H), 2.32-2.48 (m, 2H), 3.77 (s, 3H), 4.23-4.33 (m, 2H), 6.62
(d, J = 38.4 Hz, 1H), 6.87 (brs, 1H), 7.00 (dd, J = 18.0, 1.6 Hz, 1H), 7.03 (t,] = 8.4
Hz, 2H), 7.13 (d, ] = 8.4 Hz, 1H), 7.18 (brs, 1H), 7.33 (dd, J = 8.4, 5.2 Hz, 2H), 7.72
(d, J =12 Hz, 1H).
YV Y 5 ) e VB
(aaldn

(-)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yDpyridin-3-yl]vinyl } -8-

(3.4.5-trifluorophenyl)-5.6.7.8-tetrahydro[ 1,2.4]triazolo[ 1,5-a]pyridin-8-ol and (+)-

2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]vinyl }-8-(3.4.5-

trifluorophenyl)-5.6.7.8-tetrahydro[ 1.2 4]triazolo[1.5-a]pyridin-8-o0]

[VYY Zanal]
N N’N
Meo:(j/\/“\N/ 1QOH
|
F
NTNTON /\N
)f’ F F

Oo Jstae I (poe £ L8 0 N pama iy e c,s;ha) Sodium hydride il
2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]vinyl }-8-(3,4,5-
—l1as (?_M Y \) trifluorophenyl)-5,6,7,8-tetrahydro[1,2 4 triazolo[1,5-a]pyridine
A0 die Jelil Jolowe Qg o pblle Y) DMF (A e 5 09 Glliall 38 jla 3 5
Ethyl acetate <loas . panSd e te Sleli ot Loty 4883 ¥ 320l 48 jall 3 ) a
Caiat A gaal) Akl Juaitiy cJelill Jglae ) ardie Sle ammonium  chloride
cpe—ida o a5 S 5 S ALY magnesium sulfate (358 Aadlill A geaall dikal)
CHIRALPAK™ AD- dhaul 51 ¢ siadl S yo (ge Al alad) datinall Cilagud M Jusim

YEYA
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Y.v
:fl ; ate j3tataw YO X au Y) Daicel Chemical Industries, Ltd. ddasl 51 piae H
FE Y el o) e bway bl O siadl S jall z 3y (Vi) = ethanol :hexane
Leay Jadiall o) ginll S ya g (£49< 5295 &y e fild] e YV) b (g pemn Ol 535
(99 32303 4y e sl cpme YY) am g (5 sty GBI Y ¢ el (o) g
(-)-2-{(E)-2-[5-methoxy-6-(4-methyl-1H-imidazol-1- S all 3 haaall adll 05S5
yl)pyridin-3-yl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo
- sk WS [1,5-a]pyridin-8-ol
ESI-MS: m/z 483 [M" + H]. "H-NMR (CDCl;) 8 (ppm): 2.01-2.16 (m, 2H), 2.28 (s,
3H), 2.30-2.39 (m, 1H), 2.40-2.53 (m, 1H), 3.91 (s, 3H), 4.19-4.28 (m, 1H), 4.29-
4.36 (m, 1H), 7.00-7.05 (m, 3H), 7.33 (d, J = 1.6 Hz, 1H), 7.41 (d, ] = 16.8 Hz, 1H),
7.46 (brs, 1H), 8.02 (d, J = 1.6 Hz, 1H), 8.28 (brs, 1H).
(+)-2-{(E)-2-[ 5-methoxy-6-(4-methyl-1H-imidazol-1- S yall 3 j1aal adll () oS5
yl)pyridin-3-yl]vinyl}-8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo
« sk WS [1,5-a]pyridin-8-ol
ESI-MS; m/z 483 [M" + H]. "H-NMR (CDCl;) 8 (ppm): 2.01-2.16 (m, 2H), 2.28 (s,
3H), 2.30-2.39 (m, 1H), 2.40-2.53 (m, 1H), 3.91 (s, 3H), 4.19-4.28 (m, 1H), 4.29-
4.36 (m, 1H), 7.00-7.05 (m, 3H), 7.33 (d, J = 1.6 Hz, 1H), 7.41 (d, J = 16.8 Hz, 1H),
7.46 (brs, 1H), 8.02 (d, ] = 1.6 Hz, 1H), 8.28 (brs, 1H).
YAF 5 INY Y

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-7-(3.4,5-

trifluorophenyl)-6,7-dihydro-5H-pyrrolo[1.2-b][1.2.4]triazole and (-)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]vinyl}-7-(3.4,5-trifluorophenyl)-6.7-

dihydro-5H-pyrrolo[1,2-b][1.2.4]triazole

[YYY :\a.*ua.“]
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| N Qb | NN
0 AN F 0 N
4-chloro-2-(3.4.,5-trifluorophenyl)butyric acid (3435
o (ke Y +) hexane (G butyl lithium (e o G YN Jslae caliay
s o (Al Yo v) THF & (> ©) 3,4,5-trifluorophenylacetic acid ( Jslaa
a8y A8y Yo sad A50VA- die Jelil) Jglae Gy g Ay 5®YAT die Cpa g i

A A jiam e il o ol s Aol 83l Ay e s e Ll Jelid) sl
3d il 5 s Aan die Jelill Jglae callyy o Alile Y .Y) 1-bromo-2-chloroethane
el Jolaa ) sobe Y hydrochloric acid s Ethyl acetate il delu ) 34
sodium chloride Js—ae a—e a3l 4y gaall Akl Jaskd (A guaadl ASdall Juadti g
L Coa3 ) S 5 5 magnesium sulfate (58 Aailll &y suaal) AGkal) Caind L apdie
i) silica Db (sa5ee (G ya silag S Judant Adaud gy Aslanal) salall 855 .8l
5 paall adill (65 L 0 giad) S pe (e E.08 z &Y (heptane-ethyl acetate U s il
o LS 5l
'H-NMR (CDCls) & (ppm): 2.13-2.22 (m, 1H), 2.45-2.54 (m, 1H), 3.36 (ddd, ] =
11.6, 8.4, 4.8 Hz, 1H), 3.58 (ddd, J=11.6, 6.4, 5.2 Hz, 1H), 3.89 (dd, J = 7.6, 7.6

Hz, 1H), 6.94-7.02 (m, 2H).
tert-butyl N'-[4-chloro-2-(3.4,5-triflucrophenyl)butyrylJhydrazinecarboxylate (i

4- cy—a Js—an o (32n) 5 4ail) DMF 5 (slile +.1Y) oxalyl chloride by

Y ~) methylene chloride (?; \.\V) chloro-2-(3,4,5-trifluorophenyl)butyric acid
ast g delu sad A8 yall B0 s Ay die Jelill Jslae lly (4 5ia® jia v (pllle
4-chloro-2-(3,4,5-trifluorophenyl) L8 (adiae Do Gt Jeldll Jdaa Sy
4-chloro-2-(3,4,5-trifluorophenyl)butyryl  (—s J s—laa sl ay .butyryl chloride
5 (p—se 1+ ) tert-butyl carbazate (— Js—lae ) (slile ©) THF (4 chloride
Jstae oo liyg Ay gie® jiua e (aldle Yo) THF 4 (Jildle ¥.1) triethylamine
Jstae ol Jelall Jslan ciliny .baal 5 Aol s3] A all 5 )a 4a 0 die Jelddl)
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Y.o
ialinuall saloall Ci st .ethyl acetate ae paldiug ai ¢assic sodium bicarbonate
A alanal sal )l 85 . padde Jakia Caad S S & magnesium sulfate (3 o8 danlal)
heptane-ethyl L1535 13kl 2da) silica B (53 5ec > slag S Jalas ddaud
foh LS Sl 5 paadl aiill (5S5  Of giall S 5e e V.Yo ~LuY (acetate

ESI-MS; m/z 389 [M" + Na]

- .

-

(+)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-7-(3.4.5-

trifluorophenyl)-6.7-dihydro-5H-pyrrolo[1,2-b][1 2 .Altriazole and (-)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyllvinyl}-7-(3.4.5-trifluorophenyl)-6.7-

dihydro-5H-pyrrolo[1,2-b][1.2.4]triazole

o (ke Y 1) ethyl acetate (8 (sokbe ¢ hydrogen chloride (3 Jslae Caliay

\ .Y’O) tert-butyl N'—[4-chloro-2-(3,4,5-triﬂuorophenyl)butyryl]hydrazinecarboxylate
maﬂﬁﬁéﬁhbkbéﬂﬁﬂ‘ij_);:\;)dm Jelall Jslae iy (>

4-chloro-2-(3,4,5-trifluorophenyl)butyric acid hydrazide hydrochloride iy (adia
4-chloro-2-(3,4,5-trifluorophenyl)butyric acid (—e J e il (p—= V. VA)
V+) ethanol (& (_idile » .40) triethylamine s (> ©0Y) hydrazide hydrochloride
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl) ~ &—s Js—ae I (Al
— ( bl \) triethylamine (f"‘*“‘ O ~) phenyl]acrylimidate dihydrochloride
saa) Ay gaeA s die Jelall Jslae Cliyg 8 3l 3l s da 0 N (_aldls Y +) ethanol
aie Lk Ciad 5S s Al 3y Aas ) 2wl Jelill Jslae @ Acbu Y
e paldi o (sl Zalana) 5ol ) ande sodium  bicarbonate Jslaa by
a3 3-S j o4 magnesium sulfate &5 Janlal dalitied) salall Caist .chloroform
silica aa (g35—ac Ay silas S s Adad gy Aalanall salall S5 L yaide ok
g3 (heptane-ethyl acetate altas :4ial Cude ¢Chromatorex NH :dlala 3L)
vl LS S all 3 el il (S5 lagd S o giadl S 50 (g0 e 1YY
ESL-MS; m/z 452 [M* + HJ}. 'H-NMR (CDCls) 8 (ppm): 2.30 (s, 3H), 2.61-2.72 (m,
1H), 3.22-3.32 (m, 1H), 3.89 (s, 3H), 4.17-4.27 (m, 1H), 4.30-4.48 (m, 1H), 4.41 (&,

YEYA
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J=7.6 Hz, 1H), 6.93 (s, 1H), 6.94-7.02 (m, 2H), 7.08 (d, J = 16.4 Hz, 1H), 7.16-

7.21 (m, 2H), 7.22-7.27 (m, 1H), 7.58 (d, J = 16.4 Hz, 1H), 7.71 (s, 1H).

CHIRALPAK™ ahaud 5 (pae VYY) oDlel da3lil o S (o giad) Sy Juaity
tdd ) sia ysh tam YO X au Y) Daicel Chemical Industries, Ltd. Ao 53 puas IA
G (0339 AE YV plinud (e e L sy Jasall o)) giall S e U5y (ethanol
O osdg Aada Y'Y ot ) & U s Ll o) sl S ya g (PA OY) > g
(p2e 20) b (5 0
V105116 N
sas

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyllvinyl}-7-(3.4.5-

trifluorophenyl)-6,7-dihydro-5H-pyrrolo[1.2-b][1.2.4]triazol-7-o0l and (-)-2-{(E)-2-

[3-methoxy-4-(4-methyl-1H-imidazol-1-y)phenyl]vinyl }-7-(3.4,5 -trifluorophenyl)-

6.7-dihydro-5H-pyrrolo[1,2-b][1,2.4]triazol-7-o0l

| N-N | OH | N-N

O = ' V. O \ , V/

N F N
7N 7N
For N%

[V YA daall]

N

—

On stae ) (pae & 0 e Sae cy) e (5 5in) Sodium hydride by

Oosds A8 YV c3ind e ae VIV VY b ) Lay il oS )
2-{(E)-2-[3-methoxy-4-(4-methylimidazol-1-yl)phenyl}vinyl}-7- ¢ 50 (5 purar
—2 (?u ° ~) (3,4,5-trifluorophenyl)-6,7-dihydro-5H-pyrrolo[ 1,2-b][1,2,4]triazole
1) 5 ga da die Jelil Jlase (il L4 2l 5l s dayy vie (LAllle Y) DMF
5y Ay o il il cpaaSyl e e cileli fot Loy 4383 Yo 524l
Jslae U sodium thiosulfate Jslae ciliay .3as) 5 Aol sadl CpmaS sl g 626 3]
Js—ae A a5l ialiiual saldl Juss Lethyl acetate ae paliioy & ¢ Jelil
S & magnesium sulfate (355 43Ul 4, gl A3dall Cada . aade sodium chloride

YEVA

Yo



Y.V

silica oDAa (g3 500 @\ﬁﬁujﬁdgg&u\ﬁw\ alall 8T . adde Jaiaa Cia)
aldai » 5 cheptane-ethyl acetate allas 14 aill Cwde ¢Chromatorex NH rilla 3aL)
3 paall gl () 5S5  Clasd S O il S 5o (e pae TV z Y (ethyl acetate-methanol

b LS Sl
ESL-MS: m/z 468 [M" + H]. "H-NMR (CDCl;) & (ppm): 2.25 (s, 3H), 2.86-2.95 (m,
1H), 3.05-3.13 (m, 1H), 3.75 (s, 3H), 4.22-4.30 (m, 1H), 4.36-4.44 (m, 1H), 6.81-
6.85 (m, 1H), 6.88 (s, 1H), 6.95 (brs, 1H), 7.05 (d, J = 16.0 Hz, 1H), 7.12 (4, = 8.0

Hz, 1H), 7.20-7.30 (m, 2H), 7.43 (d, J = 16.0 Hz, 1H), 7.86 (d, ] = 0.8 Hz, 1H).
CHIRALCEL™ alaul 53 (s TY) oDlel Aailill cilapad S o siall S yo Juaily

1l e b tam YO X au Y) Daicel Chemical Industries, Ltd. il 5 pias OJ-H
88 YY) et (e pa Loy Jadill o il S ye Y (Y: ¢ = ethanol :hexane
VY il o)) pe by Jadall () ginll S ey (pae VE) inge g e sy
pae Y £) Al 5y (29 A28

VIV 5 1% oY)

Gaalan

(+)-8-(3.4-difluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-

vl)phenyl]vinyl}-5.6.7.8-tetrahydro-[1.2.4]triazolo[1,5-a]pyridine and (-)-8-(3.4-

difluorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyljvinyl}-

5.6.7.8-tetrahydro-[1.2.4]triazolo[1,5-a]pyridine

[YY4 daual]

-N

FNUVN[NQ W

1-amino-3-(3,4-difluorophenyl)piperidin-2-one (343
Jslae I (pa < 8A J 80 Mo Sme Sy e (5 6ia) Sodium  hydride sl
DMF & (P Y.« & «CAS #210530-71-5) methyl (3,4-difluorophenyl)acetate (s

YEYA
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L chloros3e il +a83 Vo aad Jelil Jslaa ol ¢y s s o (ibile 1)
Jeclall Jolaa iy oAy gie jia Yo Jeldl Jslse Y (Ul V.Y) iodopropane
) g—iie ammonium chloride J lane il L el 5aad 48 jall 3 ) s da ) e
Jslas ae daslll Lalanud) salall Juas cethyl acetate g oaliliug Jetal Jelas
S & magnesium sulfate 3 3ailill 4y gumnll d5dall Caiad . anlia sodium chloride
33l (e Jslae Y (aa ©.0) Hydrazine monohydrate Ciliay . atde Jazin Cad
Jelid) Jglae calin g A jall 50 a Aan vie (il 0+) ethanol G a3l dalandl)
s Al 8 m At ol ond Je i Lada o el e 53 RyleAe e
o Adlanal) salall ) adie sodium bicarbonate Jslase ciliay . adda Jaia Cad
~— magnesium  sulfate (3 8 Aaill) dalitiaal salad) Caiad .chloroform xe aldiug
ala (53 gac ‘;\ﬁﬁujﬁdgg&u\ﬁwmw\éﬁ.umm@g}ﬁ
(ethy! acetate-methanol alJai o’ cheptane-ethyl acetate aldas 13giall Cuda) silica

gbuSg_\S)aﬂU.\MS\ a1 0555 sl S e (e px VL EY LY
ESI-MS; m/z 227 [M™ + H]. 'H-NMR (CDCls) & (ppm): 1.84-2.06 (m, 3H), 2.10-
2.21 (m, 1H), 3.53-3.71 (m, 3H), 4.59 (brs, 2H), 6.89-6.95 (m, 1H), 6.97-7.05 (m,
1H), 7.06-7.26 (m, 1H).

(E)-N-[3-(3 4-difluorophenyl)-2-oxopiperidin-1 -y11-3-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyl]acrylamide
1-amino-3-(3,4-difluorophenyl)piperidin-2-one o —alille V.0) IPEA Gy

(E)-3-[3-methoxy-4-(4-methyl-IH- (j—s Jslae I (p +.0¥) BOPCL (p2e £Y+)
(,—lil Y ©) methylene chloride & (a2 £0+) imidazol-1-yl)phenyl]acrylic acid
S5 51l A el 5 dau v Jelal Jolae iy sl 5 da ) de
salall J—as .chloroform a—s aldiug o WJeli) Jolae A el by . lela
s Aaslill &y guaal) A5kal) CainS .andia sodium chloride Jslse g danlal) dalitial
Jlas Ada il 5y Adlaniall solall B3 . adde hia < K 5 25 magnesium - sulfate
aldas 1dyall) cude ¢Chromatorex NH :ilala 32La) silica Dha (ga5ee (o sileg S
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YEYA

Y4
S e e e OVY LY (ethyl acetate-methanol alas a3 cheptane-ethyl acetate
.‘;-‘a\.ASQT-\SJABE‘}:\AA“ aill (S5 L giad)
ESI-MS; m/z 467 [M" + H].

(+)-8-(3.4-difluorophenyl)-2-{ (E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-

vl)phenyl]vinyl}-5,6.7.8-tetrahydro-{1 2 .41triazolo[1,5-a]pyridine and (-)-8-(3.4-

difluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-

5.6.7.8-tetrahydro-[1.2.4]triazolo[ 1,5-a]pyridine
(E)-N-[3-(3,4-difluoro  (—e Joslaa 32a) g dc s 504l oladl i sale) & i

phenyl)-2-oxopiperidin-1-y1]-3- [3-methoxy-4-(4-methyl-1H-imidazol-1-yl)
Jslae & 5y (bl A) phosphorus oxychloride (2 (p>= ©VY) phenyl]acrylamide

0) Acetic acid il . yaiie haiia il S ddall 5 s Ay ) o Jelidl
Joae o tiy g ¢dsalil aalasall saladl Y (4> €.V) ammonium  acetate (Abile
A0 5 s Aa ol sl Jelill Jslae i el sad @00 e Jelil
aalasd) saldl) ) asdie sodium bicarbonate Jslae iliay . adia Jazia il S g
magnesium (3,68 Aaslll Aualiiuall 32kl Caias .chloroform g paldiu o ¢daalall
sl S Jalas ddaud g Alanal) salall 35 L padde baiua Cind S 5 a5 sulfate
heptane-ethyl aUas :4xiaill cude ¢Chromatorex NH :Alla 32L) silica Wb (53 3a0
LS € jall 3 jpaall sl () 65 L Calagud S sl S e (g0 ane YVY 2l (acetate
ESI-MS: m/z 448 [M* + H]. "H-NMR (CDCl3)  (ppm): 1.93-2.27 (m, 3H), 2.30 (s,
3H), 2.32-2.42 (m, 1H), 3.86 (s, 3H), 4.25-4.33 (m, 3H), 6.87-6.94 (m, 2H), 6.95-
7.02 (m, 1H), 7.06 (d, J = 16.4 Hz, 1H), 7.11-7.18 (m, 3H), 7.20-7.25 (m, 1H), 7.51
(d, ] = 16.4 Hz, 1H), 7.70 (d, ] = 0.8 Hz, 1H).

timae CHIRALPAK™ 1A il 5 (2 V1) Clasd JS G sindl S yo Juaily
(ethanol &l y=ie js—ta tam YO X us Y) Daicel Chemical Industries, Ltd. ddaul 5;

i g (5t s A&BI VY elifid e g by Jadill () giall S 5e 2 USY

\o

Yo



Y
Al (5 mmr 325 Aahs YT olifind (e ga Loy Jaill o gindl S sa s (a2e V.1)

(pae V-Y)
VYA b

- !.w
-

4-(4-fluorophenyl)-2- { (E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl]

vinyl}-4.5,6.7-tetrahydro[1,2.4]triazolo[1.5-a]pyrimidine

| N’hjf—B
7~N
N 7} :F

3-(4-fluorophenylamino)propan-1-ol (8udan

[VY+ Al

) (9= ¥.Y'Y) lithium tetrafluoroborate s (a= ¥.AY) 4-fluoroaniline sl
i el 5y 4oy e (alille Y ) acetonitrile & (a> V) oxetane (e Jslae
Ustae Gl el 1 8o a) A il 5y Ao 2ie Jolit) Jglae iy
32lall Caias .chloroform g paldiuyg o «Jeldl Jslae ) avie sodium bicarbonate
saldl 85 . yaida Jatua Cad S i o5 magnesium sulfate (358 a0l daliiual
heptane- oUai :4iaill cula) silica 2o (gasee (8 siles S Jalas ddaud o dalaniall

cob LS S pall 3 aall aill) (9585 o il S 5e (g pa LYY Y (ethyl acetate
ESI-MS; m/z 170 [M" + H]. 'H-NMR (CDCl3) & (ppm): 1.88 (tt, J = 6.4, 6.0 Hz,
2H), 3.25 (t, J = 6.4 Hz, 2H), 3.83 (t, ] = 6.0 Hz, 2H), 6.55-6.62 (m, 2H), 6.86-6.93
(m, 2H).

. 1-amino-3-(4-fluorophenyl)tetrahydropyrimidin-2-one (3%
3-(4-fluorophenylamino) (y—e Jslaa Y (ke ©.Y) Thionyl chloride «iliay
G tiyy A s 3l 5 )y s da  xie (bl ¥o) toluene & (a> Y.YY) propan-1-ol
L o) b Jelil Jglae ol ool puat 53 2ieTe o Jelidl Jghae
e sodium bicarbonate J slaa s b Caliay L Uabdie ok Caat S 59 Adall 5l s

YEYA

Vo



i

\+ +) Heptane wiliay .(saldle Y+ ) ethyl acetate g paldliog & ddadanal saldl )
& ale S Jlas Al g Jsbaall (Au sl daliiual saldh Y (aldle
z—y (Y:) = ethyl acetate :heptane tdgd il cud ) silica Db (53 5ec
(—ollk ©.¢) Triethylamine «sl—ay .(3-chloropropyl)-(4-fluoro phenyl)amine
(3-chloropropyl)-(4-fluoro  —e Js—sa Y (bl Y.4) phenyl chlorocarbonate
Jelall Jolae iy dy i jhua aie (il €4) THF A (a> Y.£+) phenyl)amine
po oAl & el Jslae Y ele Gilimy Aol VY 5ad Zal 5 m Aa 3 e
<ial S 5 A magnesium sulfate (853 dasll Laldiiall salall adad .ethyl acetate
silica b (535 s ey S Jilat Al gy Ailaal 53l (EG L ymbie Lakiia
phenyl (3-chloropropyl)-(4-fluoro 7y (heptane-cthyl acetate alas 1dphuanll i)
o (ke v 8 +) Hydrazine monohydrate «ilia (> ¥.4¥) phenyl)carbamate
—3 (—== ©++) phenyl (3-chloropropyl)-(4-fluorophenyl)carbamate (—e Jslas
5y dad die Jelill Jalae aldy 48 3l 5 ) ja da yo 2ie (bl Y +) ethanol
GBS0 sale) ae Ry saal g Acbi Bad AT e lly GBaal dc Ll 324l 48 2l
Js—aa 1 (slile «.¢+) Hydrazine monohydrate «ibuay . Cilelu au baal Hladl
Jotae ol 5 % Ael VT 5a0) Llad i€ sale) ae Jelil Jslaa (imy s Jelil
Jolae lcay .y 830 i e Ciad S s A a0 5 os da (Y uad delidl
32lall Cadas .chloroform ge alituy & ddlaid sala) ) asia sodium bicarbonate
3alall 80 . it Jakia Gl S 5 5 magnesium sulfate (358 Aailil) dualiiul)
heptane- aUai :ddaill cul) silica s (g3 gac (A silag S it Adaud g Adlaial)
v s—iadl (1S ja (e pae Y0 # LY (ethyl acetate-methanol aUai & cethyl acetate

sl LS S 5all 8 paall il 55
ESI-MS; m/z 210 [M" + H]. 'H-NMR (CDCL) & (ppm): 2.15 (tt, J = 6.4, 5.6 Hz,
2H), 3.58-3.67 (m, 4H), 4.31 (brs, 2H), 6.98-7.05 (m, 2H), 7.18-7.24 (m, 2H).

(E)-N-[3-(4-fluorophenyl)-2-oxotetrahydropyrimidin-1-y1]-3-[3-methoxy-4-(4-

methyl-1H-imidazol-1-yDphenyl]acrylamide

YEVA

Vo

Yo



Yy
(E)-3-[3-methoxy-4-(4-methylimidazol-1-yl) ((—lle .01) IPEA il
1-amino-3-(4- — Jslas Y (> +.1A) BOPCls (a3 Y©+) phenyl]acrylic acid
o) methylene chloride (—2 (—== Y YY) fluorophenyl)tetrahydropyrimidin-2-one
V¥ aal Ziad 5 ym A die Jolil Jslae iy il 5 s da s v (il
33—l J—u’ .chloroform a—s (alaiwy & (Jelidll Jslae S sle ciliay LAcba
Aaalill 4y gl Aiplall Ca8a . aadie sodium  bicarbonate Jslae as danlll Aaliiial
e 3o 5o Adlanal) salall (850 . (fadda Jakiia Cin3 S 5 a3 magnesium sulfate (3 s
aldai :4daill Cuda ¢Chromatorex NH :dldls sLe) silica pola (sagee (Gl silas S
O il S e (e pme YTV LY (ethyl acetate-methanol a5 <heptane-ethyl acetate

cel LS S el 5 raall dadll S5
ESI-MS; m/z 450 [M" + H].
e

4-(4-fluorophenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-4.5,6.7-tetrahydro[ 1,2 4]triazolo[1,5-a]pyrimidine
(E)-N-[3-(4-fluoro  (y—a Jslsasaaly Aclusad Hlagll (aish sale) oo (A

-

phenyl)-2-oxotetrahydropyrimidin-1-yl]-3- [3-methoxy-4-(4-methyl-1H-imidazol-1-
¢,y .(—allle ¥) phosphorus oxychloride (48 (p>= Y1) yDphenyl] acrylamide
Gl .y ide hakwia Coat S s Al 51 a A s Yl delil sl
Al A slanal) saladl (W (a> Y.Y) ammonium acetate s (Al Y) Acetic acid
s ool ol el sl eyl 5ad Ay i 0+ i Jelidd Jglae iy
o)) aviie sodium  bicarbonate J slae iliay . yadda Jaria Caad S g dd jall 5 )
Gosh Aailill Acaliiuall salall sl .chloroform e paldiuy o5 (daslil) ddlandd) 3alall
Jdas Ada ol g0 dalanal) salall 85 L padde Jais <3 S 5 23 magnesium  sulfate
allai 1446 cwda ¢Chromatorex NH :dlls 32L) silica pola (sagee (Gl silay S
S 5all 5 jnaall sl (5685 L ) giall S pe (e pma VYA 2 LY (heptane-ethyl acetate

ol LS

YEYA

\o

Yo



Yyy

ESI-MS; m/z 431 [M' + H]. 'H-NMR (CDCl;) & (ppm): 2.30 (s, 3H), 2.37 (tt, ] =
6.4, 5.6 Hz, 2H), 3.83 (t, J = 5.6 Hz, 2H), 3.87 (s, 3H), 4.23 (1, ] = 6.4 Hz, 2H), 6.92
(brs, 1H), 6.95 (d, ] = 16.4 Hz, 1H), 7.07-7.18 (m, 4H), 7.22 (d, J = 8.0 Hz, 1H),
7.43 (d, J = 16.4 Hz, 1H) 7.47-7.54 (m, 2H), 7.70 (d, = 1.2 Hz, 1H).

VYo 5108 oY)

(+)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-5-phenyl-

5.6.7.8-tetrahydro[1,2.4]triazolo[4.3-a]pyridine and (-)-3-{(F)-2-[3 -methoxy-4-(4-

methyl-1H-imidazol-1-yDphenyl]vinyl}-5-phenyl-5.6.7.8-tetrahydro[ 1 .2 .4]triazolo

[4.3-alpyridine

VY'Y aall]
N N
7~N 7~N
N?% @ N%

4-45-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }[1.3.4]

oxadiazol-2-yl}-1-phenylbuten-1-one

(E)-3-[3-methoxy-4-(4-methyl-1H- (s 3—tra 1) (il Y.0) IPEA il
YY) methylene chloride (4 (a2 ©+ +) imidazol-1-yl)phenyljacrylic acid hydrazide
Yo sad 48 el 5 s da die Jelil Jolae aliyg cdd adl ) a Ax )y e kil
Js—aa oV (ae ££Y) BOPCL (pae ¥'V'£) 4-benzoylbutyric acid sliay . (338
o) 5aal Al 5 g Ga o ie Jell) Jslae allyy A jall 5 a Ay die Jelidl
e oAty & (Jelill Jslas ) aude sodium bicarbonate Jslas Ciliay ilelu
<iad 3 5 o% magnesium  sulfate (358 430l Aaliiuall salal) (xS .chloroform

5-0x0-5-phenylpentanoic acid N'-{(E)-3-[3-methoxy-4-(4- z5) La—ida i s

Imidazole «ibiay .(aae 14Y) methyl-1H-imidazol-1-yl)phenyl]acryloyl}hydrazide

YEYA

\o



YEVA

AR R4

) (a>= ©09) triphenylphosphine s (a> Y Y1) carbon  tetrabromide «(pae £4¢)
5-ox0-5-phenylpentanoic acid N'-{(E)-3-[3-methoxy-4-(4-methyl-1H- (— (—lra
) °) methylene chloride 8 (?.u 'Wi) imidazol-1-yl)phenyl] acryloyl}hydrazide
VY 33..433\3)&]\3)\‘);3_;)3339dclﬁﬁ\.bgl';k._\ﬁg‘gcaé)ﬂ‘ﬁj‘);a;_)dm()m
Jlas ala ol o Addandl) salall BT g (adda dakia <l Jeldll Jolae S Acla
allai 23 cheptane-ethyl acetate aUai :Ahuaill cade) silica o (53 9ee (A ya silag S
5 saall Al S5 . siadl (S e (ye ane 0V 0 ZUSY (ethyl  acetate-methanol
o LS Sl

ESI-MS; m/z 429 [M" + H].
st

(+)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5 -phenyl-

5.6.7.8-tetrahydro[1,2.4]triazolo[4,3-a]pyridine and (-)-3-{(E)-2-[3-methoxy-4-(4-

methyl-1H-imidazoi-1-vl)phenyl]vinyl}-5-phenyl-5.6.7.8-tetrahydro[ 1,2.4]triazolo

[4.3-a]pyridine
4-{5-{(E)-2-[3-methoxy-4- (s Jsbxs Y (a2« 47) Sodium borohydride «ilua;

(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}[1,3,4Joxadiazol-2-yl}-1-phenylbuten-1-
vie Jelill Jlaa caliyy ody5ie® jhua die (ildle Y +) methanol & (a2e ©10) one
Gl e Jaiaz and Jeli) Jslae Sy 5aa) 5 Aol sad djall 5 ) ya da
.ethyl acetate p—s (paldi w2 (Adlanall 3alll ) asdis sodium bicarbonate J slae
4y gaanl) ABdall Caiad . andie sodium chloride Jslas ae 423Ul Aaliiuall salall Juis
+.£¥) Triethylamine sl iy . saida Jaria G S 5 o5 magnesium - sulfate (3.8
adlanal salall (e Jstae Y (aldle + .V Y) methanesulfonic acid chloride s (_aldle
vie Jelill Jslae aliy g ¢4y 930 jiua 2ic (Ll Y +) methylene chloride (& A3l
iy g (J—e @l Jglaa ) Ethyl acetate wiliay (4882 Vo 53a] 48 jal1 5 )) s 4a 0
sodium chloride Jslas g axda sodium bicarbonate Jslas ae ilailly Jelitl) J slaa
daxa v a8 35 2 magnesium  sulfate (398 A0l 4 puaall Addal) Caial | aadie
o Al Aal35a) 53l (e Jslae Y (e V') Sodium  azide wiliay . ke

\o

Yo



YEYA

Yie
o aly delwsad Ad sl 5 e Aap die Jel@l Jalae Gl s o slilke Y +) DMF
Al J i Ay goaall Al Jaadt (Jelill Jglae Y ethyl acetate 5 ¢l Calia
~ magnesium sulfate (38 83 ¢gie sodium chloride Jslae e A2l 4  gaazl)
Lt 2e Jslae Y (pae €+ ©) Triphenylphosphine «iliay . yadda Jarin cad K
il s da e (illle +.0) sloy (ilile Vo) THF 8 ddlasall 3ol (e
o (Glle +.0) ole il aaly el sadd Ayt v Jolil) Jslae iy
Gy iy Slelw € saal e e Jeldll Jslas _..\333; cdelill Jslaa
S THF il - miin i in3 S 55 %30 5_m a2 Y s Jell Jslase
s (i - abie hain 6 AT 3 3e Jslaall S 5 cRilanall sala) Y toluene
o) acetic acid —8 A-dlaiall sl Uslae 3aa) g Aol saal Hlanll CafiSs sale
i Jam i35S s F0 5 R o el DRl Jglae (LAl
e paldi o o A dland) sal ) i sodium bicarbonate Jstae slay
Ciad 3-S5 o5 magnesium  sulfate (399 danlall Aaldtiall salell aian Lchloroform
silica pDla (53— Al slay S Jalas Ao o ddlanall saladl 80 L adda dariia
alLai o cheptane-ethyl acetate ol :3oiaill e ¢Chromatorex NH :dkla 31l)
il 5 S5 ilar il S (gl S je (g0 pa YV z WY (ethyl acetate-methanol
o LS Sl 5 )
ESI-MS: m/z 412 [M* + H]. "H-NMR (CDCl;) & (ppm): 1.83-1.95 (m, 2H), 2.07-
2.18 (m, 1H), 2.28 (s, 3H), 2.34-2.45 (m, 1H), 3.00-3.12 (m, 1H), 3.15-3.24 (m, 1H),
3.78 (s, 3H), 5.40 (t, J = 5.2 Hz, 1H), 6.29 (d, ] = 16.4 Hz, 1H), 6.79 (s, 1H), 6.83-
6.88 (m, 2H), 7.00-7.05 (m, 2H), 7.25 (d, J = 7.6 Hz, 1H), 7.30-7.41 (m, 3H), 7.54
(d, J=16.4 Hz, 1H), 7.64 (s, 1H).
giaa CHIRALCEL™  OD-H a2 (a2 1Y) Clagadd JS (J sinll oS s Juadiy
(ethanol & )= 5o fam YO X au Y) Daicel Chemical Industries, Ltd. daul 5
o ga (5 (O )sds A58 10 plifiul e e by il (o giall S e 2L
Gl (5 s (5505 428 Yo pliiid (03 pa Lipeas Lol o giad) S a5 (pae £.7)
(p2s £2Y)

Ve

Yo
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Y Yy Jbe
3084

4-chloro-2-{ (E)-2-[3-meth0xv—4-(4-methvl-1H-imidazol-l-yl)phenvl]vinvl}-lH-

imidazole
[YYY dapall]
o HN \
_ N e
N7N

(E)-N-cyanomethyl-3-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl]

acrylamide
) ():..\.\IL '\.V‘\) IPEA (f‘* v i) HOBT c(?_a i.i/\) EDC dlailly aliiay

Y) (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenylJacrylic acid G—e Jslae
iy o sallle YO) DMF (i (p» .+ A) aminoacetonitrile hydrochloride (r
¢l Ethyl acetate wiliay .Clelu ued 3aad 48 5all 3 s Aa o e Jelill Jglasa
Js—lae g A5l Ay gumall Zaidall s LAy guand Aadall Joadts g cJelith Jglae
silica QS A P& 5 59 (S sodium sulfate G938 o i3 A sale
aalanal) salal 5 5 b ol L pmddie Jakaa Caali Aad yall 33lall S 5 .(Chromatorex NH)
aiill 0555 . o) siall € 5a (g0 pa V.Y E Y (heptane-ethyl  acetate-methanol ala)
ol LS 5l 8 gl
'H-NMR (CDs0D) & (ppm): 2.24 (s, 3H), 3.93 (s, 3H), 4.29 (s, 2H), 6.66 (d, J =
15.6 Hz, 1H), 7.10 (s, 1H), 7.30 (dd, J = 8.0, 2.0 Hz, 1H), 7.38-7.40 (m, 2H), 7.63
(d, 3 =15.6 Hz, 1H), 7.82 (s, 1H),

4-chloro-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-1H-

imidazole

YEYA
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AR

(E)-N-cyanomethyl- (3o Jslsa J (alile VY 1) Carbon tetrachloride <ibia;
(?.____,u t ~) 3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylamide
vie Jelll Jada iy o saldle Y ) acetonitrile (2 (s>< AAA) triphenylphosphine 5
Gl . paida Jar i oad Jelil Jydae 3 S Gelu VY sad Lcto
Akl Jaai®s  dastl ddlanall 30l (Y asdie sodium bicarbonat ¢la g Ethyl acetate
o Ciind e sbaas ele g coblaally Al Ay sma) Zoall ok g el
e ddad oy Addana) solall 85 . (mdds Jakca CiaS S5 & Y sodium  sulfate
13 il cud o ¢Chromatorex NH :dlels sala) silica aa (g3sec Gl > glag S

Lo LS S yall 3 jpeall il (5585 L siall (S ya (e e VT z Y (ethyl acetate
ESL-MS: m/z 315 [M" + H]. "H-NMR (CDCls) 8 (ppm): 2.29 (s, 3H), 3.78 (5, 3H),
6.89 (d, J = 16.4 Hz, 1H), 6.92 (s, 1H), 6.98-7.01 (m, 3H), 7.12 (d, J = 8.4 Hz, 1H),

734 (d,J = 16.4 Hz, 1H), 7.70 (s, 1H).
YYY Jte

L !-v'
-

4-(4-methoxyphenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]

vinyl}-1H-imidazole

(VYT ]

e Yee

-~

(E)-3-[3-methoxy-4-(4-methyl-1 H-imidazol-1-y1)phenyl]-N-[2-(4-methoxyphenyl)-

2-oxoethyl]acrylamide
. ().\L\ln ) .Y‘Y‘V) IPEA 5 ((.M \OV) HOBT c(f.,;a \‘Y\“) EDC 8l caliay
(E)-3-[3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]acrylic acid (—e Jg—taae

2-amino-1-(4-methoxyphenyl)ethanone hydrochloride (% ae Yo ~)
2o Jelial Jolaa iy c()ﬂ:\ﬂa ¥) DMF & ((.M VY «CAS No. 3883-94-1)

YEYA

Vo
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(el Jylae U olay Ethyl acetate cibiay clelu &3 52d 30 5 s Za
By kg 5 ale e go ATl A pinall Zidl Juit &y el i) s
Jdari Ada ol g0 A alinall Balall 85 L yabde Jaiia a3 S 39 sodium  sulfate
:igi i)l cud o ¢Chromatorex NH :4_Lda 33L) silica oMo (g3 a0 (8 o sila s S
eSS 5all 8 jaaal sl (5 5K5 . (o gial)l S ja (0 pe Vo LY 2 LY (ethyl acetate
'H-NMR (CDCl)  (ppm): 2.30 (s, 3H), 3.90 (s, 3H), 3.91 (s, 3H), 4.77 (d, I = 4.4
Hz, 2H), 6.57 (d, ] = 15.6 Hz, 1H), 6.84 (t, ] = 4.4 Hz, 1H), 6.93 (s, 1H), 6.99 (dd, J
=5.2,2.8 Hz, 2H), 7.16-7.27 (m, 3H), 7.65 (d, J = 15.6 Hz, 1H), 7.72 (s, 1H), 8.00
(dd, T=5.2,2.8 Hz, 1H).

Pare

4-(4-methoxyphenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-1H-imidazole
(E)-3-[3-methoxy-4-(4- —s Js—ss ) (a2 YV4) Ammonium acetate —slzay

methyl-1H-imidazol-1-yl)phenyl]-N-[2-(4-methoxyphenyl)-2-oxoethyl]acrylamide
VY e ol i) Yo die Jelinl) Jslae caliyy o sibdle ¥) acetic acid (8 (pae V)
) aia sodium bicarbonate ¢le g Ethyl acetate «ilay . Je it Jslae Sy .dcla
o Al s amall A Gkl Jukl A guael) el Jadt g cdailill dslanadl salall
cpa—ide ok Gl 3 S 5 a Sl sodium sulfate (558 cadad ¢ ale Jslae
rdLala 30l ) silica 2Db (s3sae G a gilag S Jalad Adaul 5y Adlanall salal) (A
ase V0 ZLY (V:Y+ = 2-propanol :ethyl acetate 18l cude ¢Chromatorex NH
coh LS S jall 3 Jpaddl Al 055 ) giall S ye (e

'H-NMR (CDCl;) & (ppm): 2.29 (s, 3H), 3.78 (s, 3H), 3.82 (s, 3H), 6.90-7.03 (m,

6H), 7.13 (d, ] = 8.0 Hz, 1H), 7.28 (d, ] = 16.4 Hz, 1H), 7.32 (s, 1H), 7.67 (s, 1H),

7.69 (m, 2H).

VY Joe

- ]o-ﬁ
-

YEYA
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4-(3-methoxyphenyl)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-y])phenyl]

HN—
Y

(E)-3-[3-methoxy-4-(4-methylimidazol- (s sl S e (0 e T e duand

vinvl}-1H-imidazole

VY dapal]

2-amino-1-(3-methoxyphenyl)ethanone (?_A.A Yo ~) 1-yl)phenyljacrylic acid
AYY Jlhe 3 LS G hall iy (232 V)Y «CAS No. 24037-72-7) hydrochloride

‘EAJ\ASLIS‘)AHDJ:LAA“ AR
'H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 6.82 (dd, J =9.2,
2.4 Hz, 1H), 6.92 (s, 1H), 7.05-7.09 (m, 3H), 7.18 (d, J = 8.0 Hz, 1H), 7.26-7.33 (m,

4H), 7.39 (s, 1H), 7.71 (s, 1H).
VYE Jbe

- !.w
2

4-(2-methoxyphenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

HN
\
0 °\
(E)-3-[3-methoxy-4-(4-methyl-1H- (—e () sl S e (30 e YT.A e Jansd

2-amino-1-(2-methoxyphenyl) s (~—== )+ +) imidazol-1-yl)phenylacrylic acid

vinyl}-1H-imidazole

[YYo daual]

Jia & LS 485kl iy (ae VY «CAS No. 34589-97-4) ethanone hydrochloride

cob LS S pall B hpaall pll (4S5 VYY
IH-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.86 (s, 3H), 4.00 (s, 3H), 6.91 (s, 1H),
6.99-7.12 (m, SH), 7.19-7.31 (m, 4H), 7.59 (s, 1H), 7.71 (s, 1H).

YEVA

Ve



vY.
YYo Jhs

- !--
-

4-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-1H-imidazole ditrifluoroacetate

HN—
0 oA

N7ON

):J 2CF,COOH

(E)-3-[3-methoxy-4-(4-methyl-TH- (e () siall € jo (0 pladl il o Juass

2-amino-1-(4-chlorophenyl) s« )0 +) imidazol-1-yl)phenyljacrylic acid
f—_A.A

[)Y daaall]

Jle 8 LS 45y yhall iy (a3 Y €€ <CAS No. 5467-71-0) ethanone hydrochloride
oS sl (€ s (o pae T.0 Z Y LCMS Jiad Aaud 59 oAl il iy 1Y
o LS Sl 5 jpaall il
ESI-MS: m/z 391 [M" + H], 'H-NMR (CD;OD) & (ppm): 2.44 (s, 3H), 4.03 (s, 3H),
730(d, ] = 16.4 Hz, 1H), 7.47 (dd, J = 8.4, 2.0 Hz, 1H), 7.52-7.57 (m, 2H), 7.61-

7.65 (m, 2H), 7.75-7.81 (m, 4H), 7.97 (s, 1H), 9.18 (s, 1H).
VYT Jte

- ]..-
»

4-(4-biphenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -

1H-imidazole
[YYY Al
HN

\
N)f/LN
(E)-3-[3-methoxy-4-(4-methyl-1H- (— () siell S o (e pae 1. o Juass

2-amino-1-(4-biphenyl)ethanone 5 (~—== ) © +) imidazol-1-yl)phenyl]acrylic acid

YEYA

Vo



¥Y
XY Jle 8 LS 8 lall ity (aae Y VY «CAS No. 71350-68-0) hydrochloride
csh LS S pall 3 hnaall dagdll ) 4S5

ESI-MS; m/z 433 [M" + H].
VYV e

» ].e
&

4-(4-propyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y)phenyl]vinyl }-1H-

imidazole ditrifluoroacetate

HN
N
N)/:JN 2CF,COOH
(E)-3-[3-methoxy-4-(4-methyl-1H- (e () sl S ja (e alad il e Jiaas
1-aminopentan-2-one hydrochloride s (aa« ¢ +) imidazol-1-yl)phenyl]acrylic acid
aall el By ¥ Jhe 8 LS 8kl iy (aae AALY <CAS No. 41172-98-9)
c_\A_)AUB):\AAJ\ :\.q...\'ﬂ‘ U}Sﬁ U‘.}""—“ &_SS)AL)A?M V.Y Ctu}( LC-MS d,_\.‘aﬁa.ku\y

ok S

[V YA daall]

ESI-MS; m/z 323 [M" + H].
VY4 5 VYA VB

- ]..-
&l

(1)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenvl]vinyl }-8-(4-

trifluoromethoxyphenyl)-5.6.7.8-tetrahydro[1.2.4]triazolo[1,5-a]pyridine and (-)-2-

{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl]vinyl}-8-(4-

trifluoromethoxyphenyl)-5.6,7.8-tetrahvdro[1,2.4]triazolo[ 1,5-a]lpyridine
[YYa daall

YEVA

Yo



Yyy

N‘T‘Q N
/OWN/ /OWN/
N7ON Q NZTN
)ﬁ OCF, f’J | OCF,
5-chloro-2-(4-trifluoromethoxyphenyl) (s () si=dl S je (10 Slasd 5 e Jans
Elapad ) Jmini 0 50 llall 8 LS Gy plall ity (p> Y-Y) pentanoic acid
Daicel Chemical Industries, ia—u 51 atuas CHIRALPAK™ AD-H dJaul 55 anUill
o Lpay L) o giad) oS e zWY (ethanol &l e sk tam YO X pu Y) Lid.
(799< 328 A pa sl cpma 1.Y) anse g (oss 3RS VLV LB e
9.1) s 5y Josds 3882 VY. plifd (e ae Ly Bl () ginl S 50
(7A9< 830 5 %y e 55l cone
coh LS ABga VLY eliud (e g bpay dall (o giadl S yal 3 peall aill 5
ESL-MS: m/z 496 [M" + H], "H-NMR (CDCl3) § (ppm): 2.02-2.21 (m, 3H), 2.29 (s,
3H), 2.33-2.39 (m, 1H), 3.85 (s, 3H), 4.27-4.37 (m, 3H), 6.90 (d, ] = 1.6 Hz, 1H),
7.05 (d, ] = 16.0 Hz, 1H), 7.12-7.22 (m, TH), 7.50 (d, J = 16.0 Hz, 1H) 7.68 (d, J =
1.6 Hz, 1H).
coh LS ABd 1Y.4 Ll On) e Ly il (o gindl S el 3 Jpaall a5
ESL-MS; m/z 496 [M" + H], "H-NMR (CDCl;) & (ppm): 2.02-2.21 (m, 3H), 2.29 (s,
3H), 2.33-2.39 (m, 1H), 3.85 (s, 3H), 4.27-4.37 (m, 3H), 6.90 (d, ] = 1.6 Hz, 1H),
7.05 (d, J = 16.0 Hz, 1H), 7.12-7.22 (m, 7TH), 7.50 (d, J = 16.0 Hz, 1H)7.68 (d,J=

1.6 Hz, 1H).
VFY 5T Y

- !.a
&

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl]vinyl }-8-

naphthalen-1-vy1-5.6.7.8-tetrahydro[ 1.2 4]triazolo[1 ,5-alpyridine and (-)-2-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-naphthalen-1 -yl-5.6.7,8-

tetrahydro[1,2.4]triazolo[1,5-a]pyridine

[V ¢ dauall]

YEYA

Vo

Yo
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5-chloro-2-naphthalen-1-vlpentanoic acid N'-{(E)-3-[3-methoxy-4-(4-methy]-1H-

imidazol-1-yl)phenyl]acryloylhydrazide

5-chloro-2- (— Js—laa o (aa Y.YA) BOPCL (_ikile 1.+ 0) IPEA ibiay
b Ay agall A5y phall LBida (3 taa (o V. ¢) naphthalen-1-ylpentanoic acid
(E)-3-[3-methoxy-4-(4-methyl-1H- s Tetrahedron Letters, 2003, vol.44, p.365

o— (= Y.£) imidazol-1-yl) phenyl]acrylic acid hydrazide dihydrochloride
VY sadl 48 jall 5l s As y aie Jelil ada (66 o fllle ©+) methylene chloride
Juaitiy (Jelell Jslaae Y ke V hydrochloric acid s Ethyl acetate «sliay .dclu
Y sodium hydroxide Jstae ae Aalll 4 gnnll A8lall LAl i Ay gaand) Adikal)
cpa—ida ok Cad K 5 8 AlY sodium sulfate (5b <aiad ¢ oale Jslaay (5 oke
1A Lala 3ala) silica aa gagae A silas S Jidad ddaud 5y ddlatial) salall 20
a— b i & (V:Y+ = methanol :ethyl acetate :dasail cule ¢Chromatorex NH
S e e an V.Y ZlY ol AL dobiall Salall aead ¢l 2ay tert-buty]l methyl ether

co WS oS jall 3 hnaall adll (585 L 0 sind)
'H-NMR (CDCl;) & (ppm): 1.72-1.81 (m, 1H), 1.84-1.93 (m, 1H), 2.14-2.22 (m,
1H), 2.28 (s, 3H), 2.43-2.50 (m, 1H), 3.46-3.57 (m, 2H), 3.83 (s, 3H), 4.36 (t, ] = 7.6
Hz, 1H), 6.40 (d, J = 16.0 Hz, 1H), 6.90 (s, 1H), 7.05 (d, ] = 8.0 Hz, 1H), 7.09 (d, J
=16.0 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 7.43-7.60 (m, SH), 7.70 (s, 1H), 7.81 (d, ]
= 8.4 Hz, 1H), 7.88 (d, J = 7.2 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 8.60 (brs, 1H), 8.73
(brs, 1H).

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-

naphthalen-1-y1-5.6.7.8-tetrahydro[1.2.41triazolo[1,5-a]pyridine and (-)-2-{(E)-2-[3-

YEVA

Yo



Yve

methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-naphthalen-1-y1-5.6,7.8-

tetrahydro[1,2.4]triazolo[1,5-a]pyridine
5-chloro-2-naphthalen-1- (s Js—as Glebw j paal AV Y e Cally

ylpentanoic  acid ~ N'-{(E)-3-[3 -methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]
Js—lae ¢ ju (sl Y©) phosphorus oxychloride (53 (p> Y-Y) acryloylhydrazide
iy it dai ;a3 S a3 A a5 n Aa i Y 2 Jelid
o) acetic acid —3 Adlaiall sl (e Jslae I (p> 1-V4) Ammonium acetate
syl el Jylae ol Al 10 5ad Ao i Jelidl Jgdae il o i
Jslas ) sodium bicarbonate ¢le s ethyl acetate <iliay ¢l .48 a1l 3l s ds S
gl o oale Jslae ae Aa3ll) 4y punadl Akl Jasd Ay paaal) Akl Jacdl ¢ Jo Ll
3and o Adlanall solall S5 L pmbie Jakia ind S 5 & (Sl magnesium sulfate (38
:3,8uai) e ¢Chromatorex NH :dlila 3al) silica pola (s5e A > slay S dddas
iy i Jeai®i L 51l S jo (g0 Glasad y Z 5y (¥:) = ethyl acetate :heptane
Daicel Chemical Industries, Ltd. 4a—ul 5 atias CHIRALPAK™ 1A adau) ¢y 4aslall
) g by Tl (o giall S je 2 LY (ethanol 1l jaie sk fam YO X au Y)
S ey (1A 5205 Ay ya sl coma 0O.A) im g (5 mms ()53 A2 AT o LR
(o 01, 8) Qb (5 s () y505 4383 Y oA il (30 ) ae b eay Jadill o sind)
(£29< 830 5 &y e sl
ool LS 2083 ALY pliiad () oo by Jaill (i) S 518 el ol (550
ESIMS; m/z 462 [M" + H], '"H-NMR (CDCl3) § (ppm): 2.04-2.28 (m, 3H), 2.29 (s,
3H), 2.40-2.47 (m, 1H), 3.84 (s, 3H), 4.24-4.31 (m, 1H), 4.38-4.40 (m, 1H), 5.20 (¢,
J=5.6 Hz, 1H), 6.86 (d, ] = 7.2 Hz, 1H), 6.90 (s, 1H), 7.09 (d, J = 16.0 Hz, 1H),
7.13 (d, ] = 8.8 Hz, 1H), 7.14 (s, 1H), 7.20 (d, J = 8.8 Hz, 1H), 7.36 (t, J =7.2 Hz,
1H), 7.49-7.57 (m, 3H), 7.68 (5, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.89 (d, ] = 7.6 Hz,
1H), 7.99 (d, J = 8.4 Hz, 1H).
ol LS RS 1+ A el (sn) o Loy Bl o sinll € 5a) 8 3padl il (558

YEVA
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ESI-MS; m/z 462 [M" + H], '"H-NMR (CDCls) § (ppm): 2.04-2.28 (m, 3H), 2.29 (s,
3H), 2.40-2.47 (m, 1H), 3.84 (s, 3H), 4.24-4.31 (m, 1H), 4.38-4.40 (m, 1H), 5.20 (,
J = 5.6 Hz, 1H), 6.86 (d, ] = 7.2 Hz, 1H), 6.90 (s, 1H), 7.09 (d, J = 16.0 Hz, 1H),
7.13 (d, ] = 8.8 Hz, 1H), 7.14 (s, 1H), 7.20 (d, ] = 8.8 Hz, 1H), 7.36 (1, T = 7.2 Iz,
1H), 7.49-7.57 (m, 3H), 7.68 (s, 1H), 7.77 (d, I = 8.4 Hz, 1H), 7.89 (d, = 7.6 Hz,
1H), 7.99 (d, ] = 8.4 Hz, 1H).

VEF S ATY YR

(+)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(4-

methoxyphenyl)-5,6.7.8-tetrahydro[1,2.4]triazolo[1 .5-alpyridin-8-ol and (-)-2-{(E)-

2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(4-methoxyphenyl)-

5.6.7.8-tetrahydro[1.2,4]triazolo[1 .5-alpyridin-8-ol

[V£) Zigall]
-~N N—N
W :'OH W OH
/\N
/
2- {(E) -2- [3 methoxy -4- (?M AY. /\) u‘_,;a.“ g.\S_)A (e &_\Luu\J ‘_A‘: d..a;d

(4-methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-(4-methoxyphenyl)-5,6,7,8-tetrahydro-
VYo Ve ol iall 8 LS ARkl i (p2= VY +) [1,2,4]triazolo[1,5-a]pyridine
Daicel Chemical sl 53 gieas CHIRALPAK™ AD-H ddaud 51 Claad Sl Jucai®
bzl o sial) S ye z LY (ethanol il yalie ) gha tan YO X au Y) Industries, Ltd.
59 A e sl tama Y£.0) Cllu (5 mm (fosas ABE ALY Ll (e e by
(S ) s @y Y uLY elan il w)@eleﬂm‘ O gl L..\SJAJ(qu<

(7292 3280 3 A a5l cpma YALA) i ge
coh LS A3 ALY P gaj@l.))agkmﬂ O giadl S pal 3 jaaall 4l (S5

)

Yo
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ESI-MS; m/z 458 [M" + H]. "H-NMR (CDCl3) § (ppm): 1.95-2.00 (m, 1H), 2.20-
2.26 (m, 1H), 2.28 (s, 3H), 2.28-2.36 (m, 2H), 3.79 (s, 3H), 3.80 (s, 3H), 4.22-4.27
(m, 2H), 6.84 (s, 1H), 6.86 (d, J = 8.4 Hz, 2H), 6.97 (m, 1H), 6.99 (s, 1H), 7.00 (d, J
=16.0 Hz, 1H), 7.14 (d, ] = 8.0 Hz, 1H), 7.25 (d, J = 8.4 Hz, 2H), 7.44 (d,] = 16.0
Hz, 1H), 7.75 (s, 1H). °

Lo LS A3da ) b LY eland L}AJEQHL&S\ o siadl S yal B jaaall aaill () 65
ESI-MS: m/z 458 [M" + H]. "H-NMR (CDCl3) 8 (ppm): 1.95-2.00 (n, 1H), 2.20-
2.26 (m, 1H), 2.28 (s, 3H), 2.28-2.36 (m, 2H), 3.79 (s, 3H), 3.80 (s, 3H), 4.22-4.27
(m, 2H), 6.84 (s, 1H), 6.86 (d, ] = 8.4 Hz, 2H), 6.97 (m, 1H), 6.99 (s, 1H), 7.00 (d,J
~16.0 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 7.25 (d, J = 8.4 Hz, 2H), 7.44 (d, 7= 16.0 Ve
Hz, 1H), 7.75 (s, 1H).

Y¥o 4 YE Y

(+)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-8-(4-

trifluoromethoxvyphenyl)-5,6-dihydro-8H-[1 2.4triazolo[5.1-¢][1.4]oxazine and (-)- Yo

2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yDphenyl]vinyl}-8-(4-

trifluoromethoxyphenyl)-5.6-dihydro-8H-[1.2.4]triazolo[5, 1-c][1.4]oxazine
[V€Y dauall]

-N

N /\\o
N7TN >\b
);/ OCF,

N ;
)’J OCF,

tert-butyl N'-[2-(2-chloroethoxy)-2-( 4-trifluoromethoxyphenyl)acetyl]

hydrazinecarboxylate
4-(trifluoromethoxy)benzaldehyde (—e (p—> £.A8) siedl S e o duans

YEYA



YyYv

'{-NMR (CDCl3) & (ppm): 145 (s, 9H), 3.68-2.71 (m, 2H), 3.80-3.83 (m, 2H), 4.94
(s, 1H), 6.38 (brs, 1H), 7.22 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 8.40 (brs,
1H).

()-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-8-(4-

trifluoromethoxyphenyl)-5,6-dihydro-8H-[1,2.4]triazolo[5.1-c][1.4]oxazine and (-)-

2-1(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenvyi]vinyl}-8-(4-

trifluoromethoxyphenyl)-5,6-dihydro-8H-[1.2.4]triazolo[5.1-c][1.4]oxazine
) ()——\mﬂ °) ethyl acetate G (5 Jbe ¢ hydrochloric acid (e Jslae by

tert-butyl N'-[2-(2-chloro ethoxy)-2-(4-trifluoro methoxy phenyl) acetyl] hydrazine
a— el 3ael 4d 3l 5 ) s A 0 e Jdelall Jslae Ciliy .(ane €Y'A) carboxylate
sl (4 Jslae ) (Lobike +.0) Triethylamine Ciliay it b Ciad S
3d a5 a dan i Jeldl Jslae liyy o sl ©) ethanol (8 danlill ddlanl)
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H- (s Jslsae Jaanlly Caliay . (338 ded b0l
triethylamine s (p—=e Y4 ~) imidazol-1-yl) phenyljacrylimidate dihydrochloride
4y geA e e Jeli Jalae aliy oJslaadl Y (il ) ethanol (G (Al +.00Y)
T cind Sy &a) 50 pa Aap ) Jelill Jolae ¢ ysd Ay Aelu VY Bad)
g gazmall Adall Jead® (Aaill dslind) solall Y ele s Ethyl acetate il . (aida
Ciiad ¢ oale Jslaas andie sodium  bicarbonate sls ge 423l 4y pmal) Akl Jusis
ddaud gy Adlaniall salall (E5 . jaide Jakia a3 3S 5 & Sl magnesium sulfate G 52
tighatll Cude ¢Chromatorex NH :dlala 53L) silica 2 (s3gae (8 a filag S Jilad
ala (53 9—e S asilay S Jidas Adaud 50 85 &5 (Y:) = ethyl acetate :heptane
S e (e Silazad y z WY (V:Y+ = methanol :ethyl acetate :4iuaill Culs) silica
sl 31 gisas CHIRALPAK™ AD-H daul 5 4230 ol ) it . ) sinl)
z Y (ethanol :&l —aie sk fau YO X au Y) Daicel Chemical Industries, Ltd.

TA.0) (e (g mar () sds AN Voo f ol e e ey adill o giall S
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2382 10.Y i e ae Leay il o) giall oS pag (£34< 33005 & a5 cpma
(729< 3205 A ya sl cpma Ve 8) Gl (g nam s

coh LS A3da ALY elifind (o) ae Lray il () gial S el 3 jaall adll )9S5

ESI-MS; m/z 498 [M*+H]. "H-NMR (CDCl3) 8 (ppm): 2.29 (s, 3H), 3.87 (s, 3H),

4.14-4.20 (m, 1H), 4.29-4.41 (m, 3H), 5.94 (s, 1H), 6.91 (s, 1H), 7.06 (d, ] = 16.0

Hz, 1H), 7.14-7.16 (m, 2H), 7.21-7.27 (m, 3H), 7.51-7.56 (m, 3H), 7.69 (d, I = 1.2

Hz, 1H).

ol LS 280 10.Y plaiad e ) aa Ly eay Jaill o sinll S 5al 8 paall ol 055
ESI-MS; m/z 498 [M" + H]. '"H-NMR (CDCl3) & (ppm): 2.29 (s, 3H), 3.87 (s, 3H),
4.14-4.20 (m, 1H), 4.29-4.41 (m, 3H), 5.94 (s, 1H), 6.91 (s, 1H), 7.06 (d, J = 16.0
Hz, 1H), 7.14-7.16 (m, 2H), 7.21-7.27 (m, 3H), 7.51-7.56 (m, 3H), 7.69 (d, ] = 1.2
Hz, 1H).

YV VP oY

(-)-2-4 (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-naphthalen-

1-v1-5,6.7.8-tetrahydro[1 2.4]triazolo[1,5-a]pyridin-8-ol and (+)-2-{(E)-2-[3-

methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-naphthalen-1 -y1-5.6,7.8-

tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-ol

[VEY dial]

N/N
O |IOH

~
S o
2-{(E)-2-[3-methoxy-4-(4- (1o (p=e Yot) o ,sa.n S e (e Slagad y Je Juans

methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-naphthalen-1-yl-5 ,6,7,8-tetrahydro[1,2,4]
Ui VY 5 Ve ot b LS A3kl ity (a2 ) Y £) triazolo[1,5-a]pyridine
Daicel Chemical Industries, 3awl 53 pincae CHIRALCEL™ OD-H ddaud 5 Cilasad )l

O s—iall S ya z LY (Y:A = ethanol :hexane ¢y sk tam YO X 4w Y) Ltd.

YEVA

\e



Y4
Ay e 5l tana ¥.0) b (g an ) s25 488 1LY 2Bl (o) ae b ey Jadil
G osds A V€ eliiu e ae Ly Tl o giall oS jap (£99< 520
(78 3 5 3y ye 5l fana Y. £) Con s
ol LS 3883 V1LY el (a5 pn Upuas ol o siall (S 518 Spaall il (355
ESI-MS: m/z 478 [M* + H]. 'H-NMR (CDCl;) & (ppm): 1.95-2.00 (m, 1H), 1.90-
2.03 (m, 1H), 2.28 (s, 3H), 2.35-2.40 (m, 2H), 2.80-2.90 (m, 1H), 3.78 (s, 3H), 4.33-
4.38 (m, 2H), 6.87 (s, 1H), 7.03 (s, 1H), 7.04 (d, J = 8.0 Hz, 1H), 7.05 (d, I = 16.4
Hz, 1H), 7.15 (d, ] = 8.4 Hz, 1H), 7.30-7.46 (m, 5H), 7.70 (s, 1H), 7.81 (d, ] = 8.4
Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.90 (brs, 1H).

ool LS 2883 V€ il (a3 e Ly Tl o ginl) 50l 8 Spaal) gl ()55
ESI-MS: m/z 478 [M" + H]. "H-NMR (CDCL;) & (ppm): 1.95-2.00 (m, 1H), 1.90-
2.03 (m, 1H), 2.28 (s, 3H), 2.35-2.40 (m, 2H), 2.80-2.90 (m, 1H), 3.78 (s, 3H), 4.33-
4.38 (m, 2H), 6.87 (s, 1H), 7.03 (s, 1H), 7.04 (d, J = 8.0 Hz, 1H), 7.05 (d, J = 16.4
Hz, 1H), 7.15 (d, ] = 8.4 Hz, 1H), 7.30-7.46 (m, SH), 7.70 (s, 1H), 7.81 (d,J = 8.4
Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.90 (brs, 1H).

P45 VFA Y

(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl } -8-p-tolyl-5,6-

dihvdro-8H-[1.2 4]triazolo[5.1-c][1.,4]oxazine and (+)-2-{(E)-2-[3-methoxy-4-(4-

methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-5.6-dihydro-8 H-

[1.2.41triazolo[5.1-c][1.4]oxazine

[\zz danall]
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YY.
¢) 4-methylbenzaldehyde (s (o0 10.0) O sindl oS je e Slard e Jeand
CHIRALCEL™ alaud g Clasd ) G VA5 VY Galliall 6 LS 38y jhal) (pudty (a
:&l jaie sk fam YO X au Y) Daicel Chemical Industries, Lid. adau) g1 pieas OJ-H
Gy 929 388 1.0 p il (4a ) pa Uy Ja2dl) (o sind) S e Y (ethanol
st Aihy AN sBE e ae L Tl o sialh oS ey (e Y1) Al
(e YVA) e g

b LS diga e il (e aa b pay adill (f gl S 3al 3 _aall asll (55
ESI-MS; m/z 428 [M" + H]. "H-NMR (CDCls) 3 (ppm): 2.29 (s, 3H), 2.36 (s, 3H),
3.86 (s, 3H), 4.09-4.15 (m, 1H), 4.26-4.39 (m, 3H), 5.90 (s, 1H), 6.91 (s, 1H), 7.07
(d, ] =16.0 Hz, 1H), 7.14 (d, ] = 8.4 Hz, 1H), 7.15 (s, 1H), 7.20 (s, 1H), 721 (d, I =
8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 16.0 Hz, 1H), 7.69 (s, 1H).

ol LS 0 AT oGl (50 gn Uy Jal s Sl 8 ) il 05
ESL-MS; m/z 428 [M* + H]. 'H-NMR (CDCls)  (ppm): 2.29 (s, 3H), 2.36 (s, 3H),
3.86 (s, 3H), 4.09-4.15 (m, 1H), 4.26-4.39 (m, 3H), 5.90 (s, 1H), 6.91 (s, 1H), 7.07
(d, ] =16.0 Hz, 1H), 7.14 (d, J = 8.4 Hz, 1H), 7.15 (s, 1H), 7.20 (s, 1H), 7.21 (d, T =
8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 7.53 (d, J = 16.0 Hz, 1H), 7.69 (s, 1H).

VEY 56 oYl

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -vDphenyllvinyl}-8-(2.4.6-

trifluorophenyl)-3.,6-dihydro-8H-[1.2.4]triazolo{5.1-c][1.4]oxazine and (-)-2-{(E)-2-

[3-methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}-8-(2.4.6-trifluorophenyl)-

5.6-dihydro-8H-[1.,2.4]triazolo[5,1-c][1,4]oxazine

[\ {0 34.»4.“]

FespgstgiFeSagal
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AR
2,4,6-trifluoro s (p—ae VY1) o—iall o S e e Slasd ) o Gy
Clarud I Jai®i YA VY Gl Adl 8 WS 35 plall iy (a> ¥) benzaldehyde
Y) Daicel Chemical Industries, Ltd. 3a—ul 52 giusa CHIRALPAK™ AD-H Aaui 5:
ey g b —ay bl () il oS pe Z Y (ethanol :&l aia gk tam YO X au
i Lway bldll ) sl S s (pe Yo 8) Qi (5 s U5 dady £.¢ olahud
pae YY.X) e (5 O psoy A8y ©.A el (3

cob LS Aada €8 oliud e gn Ly il (o giall S 5al B jaeall a5
ESI-MS: m/z 468 [M" + H]. "H-NMR (CDCl3) § (ppm): 2.29 (s, 3H), 3.85 (s, 3H),
4.10-4.19 (m, 1H), 4.28-4.32 (m, 1H), 4.38-4.45 (m, 2H), 6.18 (s, 1H), 6.72 tJ=
8.4 Hz, 2H), 6.91 (d, ] = 1.2 Hz, 1H), 7.04 (d, ] = 16.4 Hz, 1H), 7.12 (d,J=8.8 Hz,
1H), 7.14 (s, 1H), 7.21 (d, ] = 8.8 Hz, 1H), 7.48 (d, ] = 16.4 Hz, 1H), 7.69 (d, T = 1.2
Hz, 1H).

(ol LS Azds 0. A caiud e ae b peay Rl G ginld S sl 3 jaall adll () 683
ESI-MS; m/z 468 [M" + H]. "H-NMR (CDCl;) & (ppm): 2.29 (s, 3H), 3.85 (s, 3H),
4.10-4.19 (m, 1H), 4.28-4.32 (m, 1H), 4.38-4.45 (m, 2H), 6.18 (s, 1H), 6.72 (1, ] =
8.4 Hz, 2H), 6.91 (d, J = 1.2 Hz, 1H), 7.04 (d,J = 16.4 Hz, 1H), 7.12 (d, = 8.8 Hz,
1H), 7.14 (s, 1H), 7.21 (d, ] = 8.8 Hz, 1H), 7.48 (d, J = 16.4 Hz, 1H), 7.69 (4, ] = 1.2
Hz, 1H).

VEF SV EY VG
Gaalan

(+)-8-(4-bromophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-y])

phenyl]vinyl}-5.6-dihydro-8H-[1,2.4]triazolo[5,1-c][1.4]oxazine and (-)-8-(4-

bromophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -

5.6-dihydro-8H-[1.2.4]triazolo[5,1-c][1.4]oxazine

[VET daal]
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N—N/\\o N—Nﬁo
/OQ/\/MNH /O:Q/\/QN/
NN Q an
);J Br )’J Br

4-bromobenzaldehyde (— (ane YOY.Y) O giall € o (0 Clasd 5 (Ao Juans
Al s Slarad ) Jad VA5 VY LAl 8 LS Ayl Gl (pa )
Yo X au Y) Daicel Chemical Industries, Ltd. &Jau 5 aiuas CHIRALPAK™ AD-H
Voo ol e ae buay ladill sl € ja z Y (ethanol & yale osbtaw 0
il o) g Ly il o giadl S pag (pae 1Y) anse (g sy A8
o> €.A) Al gmay (osas Asda VoLV
b WS Aada ) .9 Lland o) e by Jadill () il el 3 aaall sl ) 65
'H-NMR (CDCl3) & (ppm): 2.29 (s, 3H), 3.87 (s, 3H), 4.13-4.19 (m, 1H), 4.29-4.38
(m, 3H), 5.89 (s, 1H), 6.91 (s, 1H), 7.06 (d, J = 16.4 Hz, 1H), 7.14-7.16 (m, 2H), Ve
7.22 (d,J = 8.4 Hz, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.52 (d, ] = 8.0 Hz, 2H), 7.53 (d, J
=16.4 Hz, 1H), 7.69 (s, 1H).
b LS 83 10,V sligid (o) o by Tl o pinl) S 5al 8 jpaall ol o
'H-NMR (CDCl3) 5 (ppm): 2.29 (s, 3H), 3.87 (s, 3H), 4.13-4.19 (m, 1H), 4.29-4.38
(m, 3H), 5.89 (s, 1H), 6.91 (s, 1H), 7.06 (d, J = 16.4 Hz, 1H), 7.14-7.16 (m, 2H), Yo
722 (d, J = 8.4 Hz, 1H), 7.36 (d, ] = 8.0 Hz, 2H), 7.52 (d, J = 8.0 Hz, 2H), 7.53 (d, J
= 16.4 Hz, 1H), 7.69 (s, 1H).
YEo gV eE YU

(+)-8-(6-chloropyridin-3-yl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- A\

vD)phenyl]vinyl}-5.6-dihydro-8H-[1.2.4]triazolo[5.1-c][1.4]oxazine and (-)-8-(6-

chloropyridin-3-y1)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

y)phenyl]vinyl}-5,6-dihydro-8H-[1.2.4]triazolo[5.1-c][1.4]oxazine

[V eV Zauall]
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:@/\/E/N W )\/
/\N )—}} /\N

5-fbis-( 2—chloroethoxy)methy1]-2-chloropyridine Jhdsﬁ

6-chloro (3 Jstaa Y (a2 Y1A) p-Toluenesulfonic acid monohydrate —sbuay
toluene — (_aldle 4.£0) 2-chloroethanol s (a» Y) pyridine-3-carboxyaldehyde
335l el 10 5l Al GRS Bale) e Jelil Jslae iy o Silile 1)
3 s da N Jelal Jglae of 0 alay .Dean-Stark il afi<G sale) e
Ethyl acetate «il—iay . ya—ide Jaria il Je il Jolas (0 cudall Ay &5 <48 jall
g ganll Ahall Juadi 5 (Aasll) délanall salall Y avdie sodium  bicarbonate J slaa g
Y magnesium sulfate (358 <hiad &3 ale Jslae ae A3l 4 sl Aadall Juas
Ss—ae A a flay S Jidat Aaud gy Adlanal) salall 85 L it akia Ciad S iy
= ethyl acetate :heptane :dziaill Cude ¢Chromatorex NH :dlla 32L) silica aDla

rol LS S all B ppaall all 05 L 53l S e e px VoY Z Y (Yeye
'H-NMR (CDCl3) & (ppm): 3.68 (t, J = 5.6 Hz, 4H), 3.81 (t, J = 5.6 Hz, 4H), 5.75 (s,
1H), 7.44 (d,J=8.4 Hz, 1H), 7.79 (dd, ] = 8.4, 2.8 Hz, 1H), 8.51 (d, ] = 2.8 Hz,

1H).
(2-chloroethoxy)-(6-chloropyridin-3-yl)acetonitrile (i

(a—>= Y€ +) tetracyanoethylene s (_silile Y.AA) Trimethylsilyl cyanide by

2 (p— Y.1Y) 5-[bis-(2-chloroethoxy)methyl]-2-chloropyridine (— Jslaa
i bl LA CafiSisale) ae Jelill Jglaa an g o sildle 0 1) acetonitrile
L int il M}‘uﬂ\uﬁ«;ﬁgx‘\ el Jglae @i cleba
a— A y—mall Gkl Juid Aasll) daland) sald) ) Ethyl acetate by . adse
A8 abde hria Gad S iy Al magnesium  sulfate (558 Chiad A oale Jslae
i Lola 32l ) silica aha (g35ac Al mplay < Jalat daul g Adlanall 3ol

YEVA

\o



YEYA

yYe
e pa Yoo f 2l (V:A = ethyl acetate ‘heptane sdab il cyda ¢Chromatorex NH
o LS ) inl S 5al 8 Jaall il 5% f ginll S 5
'H-NMR (CDCl5) 8 (ppm): 3.72 (dd, J = 5.6, 5.2 Hz, 2H), 3.90 (dt, ] = 10.4, 5.6 Hz,
1H), 4.09 (dt, J = 10.4, 5.2 Hz, 1H), 5.40 (s, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.84 (dd,
J=8.0,2.0 Hz, 1H), 8.53 (d, ] = 2.0 Hz, 1H).
(2-chloroethoxy)-(6-chloropyridin-3-ylacetic acid (aalan
2- s Js—tan o—3) (L—2lile ©) (5 lme © hydrochloric acid Jslas iliay
¢( )ik ©) THF 8 (—-Y) chloroethoxy)-(6-chloropyridin-3-yl)acetonitrile
Gy gy Sae Jeslia pladiuly el Bael 455N e 2o delill lajs alsyy
6 sodium hydroxide Js—lae Ciliay ¢ (A8l 3 ) dan G au Jelal Jslas
Gl bl ikl Juaiiy (Jelinl) Jsbae ) diethyl ether 5 (Jaldle V1) (s ke
Jslase aieail Ax5lll 45l asdall Y (ke ©) (ske © hydrochloric  acid Jslase
d_audall (& 88 . (35 3 methylene chloride as oaliiug A e Al 5 e Jela)

610.) ZLuly (yabde Jaia Cn S Sy Y sodium sulfate 32 daalill & guaall
b L i) 50 a5 i) S 30 e
ESI-MS; m/z 250 [M" + H].

tert-butyl N'-[2-(2-chloroethoxy)-2-( 6-chloropyridin-3-ylacetyl] hydrazine

carboxylate
) (f;_A.A “\‘\‘k) EDC (_).\LMA \."t/\) IPEA ‘(e_aa ‘tM) HOBT dlaills sliay

tert-butyl 5 (pae 1Y ) (2-chloroethoxy)-(6-chloropyridin-3-yl)acetic acid (e Jslaae
5 day aie Jelall Jslae iy «(llle Vo) DMF & (p2e £+ +) carbazate
dadall Jeait g (Jelill Jslaa ) ¢las Ethyl acetate lay L Cilebu O 5ol 48 2l
sodium sulfate (33—8 ca—dad ¢ ale Jslae aa daslil I gunall Anpdal) s L3 guiaall
a8 lat Al g Adlatal 3oLl A5 i L a3 S8 5 Y
e pae VAT Y (Y:) = ethyl acetate :heptane rioiaaill Cuda) silica pola (5950

by LS ¢ sindl S el 8 paal) Al (4585 - ) gial) S e

\o

Yo
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ESI-MS; m/z 386 [M" + H].

- .

&

(+)-8-(6-chloropyridin-3-y1)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-

yphenyl]vinyl} -5.6-dihydro-8H-[1,2.4]triazolo[5,1-¢c][1 .4loxazine and (-)-8-(6-

chloropyridin-3-y1)-2-{(E)-2-{3 -methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-5,6-dihydro-8H-[1 2 .4ltriazolo[5,1-c][1.4]oxazine
) (Al ) +) ethyl acetate (8 (5 Jle ¢ hydrochloric acid (e Jslae il

tert-butyl N'—[2—(2—chloroethoxy)-2-(6-chloropyridin-3—yl)acetyl]hydrazine
a5 el 5aad 4 pall 3l s s die Jelil Jolase caldy .(aae N17) carboxylate
salall e Uslae Y (alde V.« YY) Triethylamine iliay . adda Jokia a3 S
4 el 3 a dan die Jelil Jolaw iy ¢ ildle Y ©) ethanol g8 45U dalanall
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H- {—a J slae Jagmlly Caliay . (35180 s 3dl
triethylamine (?—M oy ~) imidazol-1-yl)phenyl] acrylimidate dihydrochloride
e el Jodae catiyy (Jolaall Y (ki Y0) ethanol & (ke V.0 7)
ciad 38 s Ayl 5 da g (Y deli@l Jslae Ol 0 Sl Aclu VY sadd A 5°A
iwlall Jait y (Aaslil) dalasa) salal ) oLy Ethyl acetate by . it haria
a—ie sodium bicarbonate elo Blarlly Al & gaanl) Addall Juas L4y gazanl)
85 . b Jaiua cad S 5 5 (ALY magnesium sulfate (Bsh wiat ¢ ale Jolaag
1A Lals 30L) silica Db (a5 (A a il S Jalan daud g Adlanal) salal)
A a siles S Jilas Adand g (AD 0 (ethyl acetate :4siuaill ule ¢Chromatorex NH
Slagad ) Y (V:Y+ = methanol :ethyl acetate il cuda) silica pola (53 5e0
piae CHIRALPAK™ AD-H Al 5 4551 ol S Qi L gl S e e
(ethanol :&l y—aie js—ta fpu YO X au Y) Daicel Chemical Industries, Ltd. idad o
n e 5 () sds Aka 10,0 sl (g ) gn Liyeas Bl () iall oS s g Y
S O sds ABEY VYT il Gy ge Ly il (sl S5y (pe ) +.0)
(e A Y) Gl
b LS dzda Voo eligiad (e aa sy il () gind) S yal 3 adll adll (S5

YEYA
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ESI-MS: m/z 449 [M" + H]. '"H-NMR (CDCl;) 8 (ppm): 2.30 (s, 3H), 3.88 (s, 3H),
4.17-4.24 (m, 1H), 4.31-4.44 (m, 3H), 5.94 (s, 1H), 6.92 (d,J = 1.2 Hz, 1H), 7.05 (d,
J=16.0 Hz, 1H), 7.15-7.18 (m, 2H), 7.23 (d, J = 8.4 Hz, 1H), 7.38 (d, ] = 8.8 Hz,

1H), 7.53 (d, J = 16.0 Hz, 1H), 7.70 (d,J = 1.2 Hz, 1H), 7.80 (dd, J = 8.8, 2.0 Hz,

1H), 8.60 (d, J =2.0 Hz, 1H). o

b LS AR YYLY il (1o goo Ly Jalil) () sind) 5l 8 Spaall il 000
ESI-MS: m/z 449 [M* + H]. '"H-NMR (CDCls) & (ppm): 2.30 (s, 3H), 3.88 (s, 3H),
4.17-4.24 (m, 1H), 4.31-4.44 (m, 3H), 5.94 (s, 1H), 6.92 (d, J= 1.2 Hz, 1H), 7.05 (4,
J = 16.0 Hz, 1H), 7.15-7.18 (m, 2H), 7.23 (d, ] = 8.4 Hz, 1H), 7.38 (d,J = 8.8 Hz,

1H), 7.53 (d, ] = 16.0 Hz, 1H), 7.70 (d, J = 1.2 Hz, 1H), 7.80 (dd, J = 8.8, 2.0 Hz, Ve
1H), 8.60 (d, J =2.0 Hz, 1H).

VEV 5 1 £ YR

(+)-4-(2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]vinyl}-5.6-

dihydro-8H-[1.2.4]triazolo[5.1-c][1 4loxazin-8-yl)benzonitrile and (-)-4-(2-{(E)-2- Yo

[3-methoxy-4-(4-methyl-1H-imidazol-1 -vDphenyl]vinyl}-5.6-dihydro-8H-

1.2.41triazolol5.1-c1[1.4]loxazin-8-yl)benzonitrile

[\ §A dauall]

N/N
N;; N /\N
VY. V) tetrakistriphenylphosphine palladium 6‘“"‘ Y. Y) Zinc cyanide «sliay Y.
8-(4-bromophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H- (—e Jsdae (?M

imidazol-1-yl)phenyl]vinyl}-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c][1 ,4]oxazine
i_gdy Y. AW :\ejfmo\\'"~ de e lal) d_,.\;a %\E:\J c(‘)ﬂ:\u‘\ \) DMF ‘nsﬂ(?;a Yo ~)
¢?_:’1 gh_&)a_“'z;)\_)_aa;_).)uj“ .)).\:\Sdc\i\]\ d)l;.«éj):\:\ ugjj)ﬁ_.mdcthe‘_\;lub

YEVA
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Bl St Ay guaal) Aidall Jeai®iy o Jeliill Jolaa Y ethyl acetate 5 ele il
cad S 5 a5 A magnesium sulfate (B8 <aiad ¢ >l Jslae ae danlll & guanll
silica adla (53 5—e B sileg S Jidas ddand g Aalatel) solall 85 L yéde Jaiia
e Slayud 5 z LY (ethyl acetate 34l e ¢Chromatorex NH rilela 5L)
CHIRALPAK™ 1A dda g 423l Cilapd ) Joad (20 YY.0) (O ginll S 5
t8l a4 5o ta—w YO X au Y) Daicel Chemical Industries, Ltd. ol 53 pias
G s A8 VY0 plid () ae U ey Jniill o sinll S yo Y (ethanol
sds A VLY plifiud (e ) ge by il o siall S pe g (pae V0 Y) nse

one 9.) il (5 e

ol LS 3083 11,0 slifial (a3 gon Loy Tl (o sinll oS 5ad 8 mall ol 55
ESL-MS: m/z 439 [M" + H]. 'H-NMR (CDCl;) & (ppm): 2.30 (s, 3H), 3.87 (s, 3H),
4.17-4.24 (m, TH), 4.31-4.40 (m, 3H), 5.96 (s, 1H), 6.91 (s, 1H), 7.05 (d, = 16.0
Hz, 1H), 7.15-7.17 (m, 2H), 7.23 (d, ] = 8.4 Hz, 1H), 7.53 (d, J =16.0 Hz, 1H),
7.66-7.73 (m, SH).

ol LS 8 V1Y i 0y g Ly Tl (i) S 50l 8 nal il (S5
ESL-MS; m/z 439 [M* + H]. "H-NMR (CDCls) 8 (ppm): 2.30 (s, 3H), 3.87 (s, 3H),
4.17-4.24 (m, 1H), 4.31-4.40 (m, 3H), 5.96 (s, 1H), 6.91 (s, 1H), 7.05 (d,J=16.0
Hz, 1H), 7.15-7.17 (m, 2H), 7.23 (d, J = 8.4 Hz, 1H), 7.53 (d, J = 16.0 Hz, 1H),
7.66-7.73 (m, SH).

VE4 5 1A Yl

(+)-8-(4-chlorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-

vl)phenyl]vinyl}-5.6,7.8-tetrahydro[1.2.4]triazolo[1 .5-alpyridine and (-)-8-(4-

chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-

5.6.7.8-tetrahydro[1.2.4]triazolo[1,5-a]pyridine

[V €4 dapall]
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N-N ) N-N
MeO:©/\/“\ N/ =, MeO:(j/\/”\N/
Né\N Q Né\N
)ﬁ cl cl

):J

5-chloro-2-(4-chlorophenyl)pentanoic acid (adan

(/—= V) 4-chlorophenylacetic acid = Jslase 4883 Yo a0l 4 50VA— die iy
b el 238 Y1 Jslae) n-Butyl lithium <ilsy . ibile ¥'+) THE b
61 a4 VA= i Jelil Jslae ciliys ool Jslae Y (dle £.£) chexane
Gy bl y el 52 Ay i s e Jolil Jslae iy ooy any ol s dela
Jclil) Jgae caliys (Jelil Jgae I (lille +.1YA) 1-bromo-3-chloropropane
ethyl acetate il el 13 2 a3 Aol w VA B2 A d 3l 3 ) o iaaic
a8’ LA guanll diuhall Jeadtng (Jeliall Jslae W (sobe Y (Sle hydrochloric  acid
z Y (adie biia Cnd S Sy Y magnesium sulfate 32 ALl Ay gaall dsuhal)

ol LS S all 3 jpaall pl) (685 . O il S pe e g V00
'H.NMR (CDCly) 8 (ppm): 1.62-2.00 (m, 3H), 2.14-2.32 (m, 1H), 3.46-3.59 (m,
3H), 7.24 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H).

v Yew

v

5-chloro-2-(4-chlorophenyl)pentanoic acid N'-{( E)-3-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyllacryloyl thydrazide
5-chloro-2-(4- (s—a Jslae I (a2 V.Y3) BOPCl, (ildle 1.+ Y) IPEA iliay

(E)-3-[3-methoxy-4-(4-methyl-1H- (e_—-A \.OD) chlorophenyl)pentanoic  acid

3 ((h_A Y.« T’) imidazol-1-yl)phenyljacrylic acid hydrazide hydrochloride
3l 43 3l 5 ) s da s die Jelil Jslae caliyg o ilile A+) methylene  chloride
oJelall Jslae Y apdie sodium  bicarbonate ¢l s Dichloromethane sl . (bl
Y magnesium sulfate 3 Ganlill 4 gandl Afudall Caiat A gaandl Akl Jiadt
Bl ae yg Ala 3 el S je e pa £V ZY Uadia Jara Gl S i A

cob LS S 5all 3 jaaall dadll (5SS

ESI-MS; m/z 501 [M" + H].
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2-[4-chloro-1-(4-chlorophenyl)butyl]-5-{(E)-2-[3-methoxy-4-( 4-methyl-1H-

imidazol-1-yDphenyl]vinyl}-[1,3.4]oxadiazole
5-chloro-2-(4-chloro (e Js—lae o aiy Gilelu ¥ 3aad 49580 Yo ie (Al

phenyl)pentanoic acid N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl) phenyl]
& ;% .(,—3lil Vo) phosphorus oxychloride (3 (p> £.7Y) acryloyl}hydrazide
Bthyl il . i Jaiuin a3 S o Aall 50 n A Y a0 Jelidl J sl
sl Jcadng Aol ddlanal) salal) Y andia sodium bicarbonate sla acetate
cad 3K g JSlY magnesium sulfate 38 Aanlall &y gcaall Asudall (880 LA gukaall
silica aDb—a (525 Al gilas S Jalas ddaud oo Adlanal salall S5 L (yadda Jakia
V.4+ zL Y (ethyl acetate :heptane :4xuaill cude ¢Chromatorex NH rilala 3L
vl LS S el 3 praall Al (585 . () sind) S je 00 a2

ESI-MS: m/z 483 [M* + H].
Galas

(+)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyllvinyl}-5.6.7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridine and

(-)-8-(4-chlorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

vl)phenyl]vinyl}-5.6.7.8-tetrahydro[1.2.4]triazolo[1.5-a]pyridine
2-[4-chloro-1-(4-chloro (s Js—ae clelw &L S50l Ay iV 00 2ie iy

phenyl)butyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]  vinyl}-
VY) acetic acid & (o> 4.+71) ammonium acetate s (a> Y.9) [1,3,4]oxadiazole

C— acetic acid 3y & 48 jall 5 ) ja da 3 A 2 Jelil Jslas & iy . (Lobile
sodium bicarbonate ¢\— s Ethyl acetate sl . aida i Gl Jeldll Jslas
32l & geaal) dBdall ChiaD LA gaanll Al Joad®iy danlill Addanal solall ) andic
ddand o Adlanial) Balall (85 . s Jans b S 5 A5 AleY magnesium sulfate (38
tdgiaill (ude ¢Chromatorex NH :dlala 30la) silica aSla (g3gac (8 silay S Jilad

(\ :4 = methanol :ethyl acetate <— ethyl acetate <— Y:) = ethyl acetate :heptane

YEYA
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Yeo
(a2 Yo +) A5l Cilagad I Jaadts L (o il € e e Slasd 5 (3o pae N0 E FLBY
a—u Y) Daicel Chemical Industries, Ltd. Aaul 5 guaa CHIRALPAK™ IA 3k 5.
Oe (pae 1YLY) pla Bie e 2 USY (Y:¥ = THF :hexane :&l jaia osh taw YO X
Ei ey i ge g Osds GBI Ve elitad e ge biay Baal) ) siadl S
§ o 309 A 10 plifinl (e g by il o iall S je (e pld Al
883 10 it (o) aae by Jadill o giall S je e plad el el ¢ Ll
tds il () ) silica Db (gag—ee G silas S Jilad idaud o Lila) Sy
O sinll S ye (0 aaae YE.0 2y (V:4 = methanol ‘ethyl acetate <~ ethyl acetate
calla (g mar 50 an Lpay Jaidl)
(-)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4- << sall 33 seall 4 Bl 650
methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]
. skt WS pyridine
'1.NMR (CDCL;) & (ppm): 1.97-2.24 (m, 3H), 2.28-2.40 (m, 4H), 3.85 (s, 3H),
4.23-4.34 (m, 3H), 6.90 (brs, 1H), 7.05 (d, J = 16.0 Hz, 1H), 7.08 (d, J = 8.4 H,
2H), 7.11-7.16 (m, 2H), 7.21 (brd, J = 8.0 Hz, 1H), 7.31 (d, J = 8.4 Hz, 2H), 7.50 (4,
J=16.0 Hz, 1H), 7.69 (d, ] = 0.8 Hz, 1H).
Yoy gYou VG

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -vDphenyl]vinyl}-8-p-tolyl-

5.6.7.8-tetrahydro[1,2,4]triazolo[1,5-a]pyridine and (-)-2-{( E)-2-[3-methoxv-4-(4-

methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-5.6,7.8-tetrahydro[1,2 Altriazolo

[1,5-a]pyridine

YEVA

[Yo. dxuall]

5-chloro-2-p-tolylpentanoic acid (5435

Vo

Yo



e

THF — (p> V) p-tolylacetic acid (s Joslae 488y Yo 30a] 45 80V A i iy
0.+ chexane & 4l > s> ¥.171 Jslas) n-Butyl lithium by (ke ¥+)
(@l oy L Cle b ED B Ay VA= die Jelill Jolae Gl Jslaall Y (Abila
1-bromo-3-chloropropane «sl—ay ¢4883 ¥+ 520l 4 54° jhoa e detadl Jolaa alsy
saal 43 5ad B s Ax o e Jelind Jsbae Qliyg cJelil Jolaa (llle +.¥Yo0)
) s l=e V Sl hydrochloric acid ethyl acetate —iliay ¢l any dcli Y
ot Aaill Ay mall & BN (o it Ay anll il ey eJelil) Jslas
S 30 e a2 V.OF LY adda bia cnd K 5y ALY magnesium  sulfate

(CAS #2856-76-0) ;& Anusal) pill ALLEY 3 jaaall ol )50 ) snl

- .

tert-butyl N'-(5-chloro-2-p-tolylpentanoyhhydrazinecarboxylate (&35
oo Jslae I (a Y.09) EDCys (a1 -AY) HOBt ¢( sibils €.+ £) IPEA il
— (PESARE V) tert-butyl carbazate s (p> Y.0Y) 5-chloro-2-p-tolylpentanoic acid
Gy . Jal) ) sk &d 3 5 pa Aa die Jelil Jglae Gl o plile Yo) DMF
4y aiand Al Juid A gaiand) Akl Juadtiy «Jel@ll Jslae (M ¢la g Ethyl acetate
b mcian K5 A AlY magnesium sulfate (38 hiad teale Jslaa pe dpslal
i) silica Sa sasa B siha S lat Aad g Adlaiall 5all) S . ymiie
il (S5 o giall S e (e VLYY z\Y (heptane-ethyl acetate alai 14l

col LS S all 3 jpaal

'H-NMR (CDCl3) & (ppm): 1.42 (s, 9H), 1.55-2.06 (m, 3H), 2.11-2.45 (m, 4H),
3.36-3.56 (m, 3H), 6.69 (brs, 1H), 7.13 (d, J = 8.4 Hz, 2H), 7.20 (d, = 8.4 Hz, 2H),

7.94 (brs, 1H).
s

()-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl } -8 -p-tolyl-

5.6.7.8-tetrahydro[ 1.2 4]triazolo[1,5-a]pyridine and (-)-2-{( E)-2-[3-methoxy-4-(4-

methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-5.6.7.8-tetrahydro[ 1,2.4]triazolo

I1,5-a]pyridine

YEYA
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Yey

) (Alle Y +) ethyl acetate & s ke ¢ hydrochloric acid (e Jslae caliay

ol c(?;a K ~) tert-butyl N'-(5-chloro-2-p-tolylpentanoyl)hydrazinecarboxylate
Jaza caad Jeldll Joaa 3S 5 . ofic bl saad 48 jall 5l e da jo aie Jeldll Jolas
5-chloro-2-p-tolylpentanoic acid hydrazide (—e pl 3l ai sall mL50Y a8a
ethyl (E)-3-[3-methoxy-4-(4-methyl-1H-imidazol- (% Jslse sliay .hydrochloride
> (ke V) triethylamine s (p» Y.+ Y) 1-yl)phenyl] acrylimidate hydrochloride
5-chloro-2-p-tolylpentanoic (— gl alal mitall (0 Jslae (N (Laldle A) ethanol
¢ _slile A) ethanol 4 (ke «.AV) triethylamine s acid hydrazide hydrochloride
Ustoe 33 +conais Aol V4 5] (i i sn (b At i Jelill e il
it hiua ot Jelill Jglae e cudall Ay o5 il 5l s das I Jelid
danlll A dlanall 3ol ol Y ande sodium bicarbonate ¢l s Ethyl acetate «iliiay
GBo—d dat o ale Jy e a o dyyaaall Aidall Juid A el el Juaisi
dha ) g A dland) salall 85 . yméde Jadia aad S 5 A AleY magnesium  sulfate
:Agiatll Cude ¢Chromatorex NH :dkla 33ls) silica ada sasec & ja silas S Jalas
(\ :4 = methanol :ethyl acetate <— ethyl acetate <— Y:)} = ethyl acetate :heptane
il () IS Dla sapa iy ey S it Al il i
Clag—dd 5 (e a2 YYY #lY (V:9 = methanol :ethyl acetate <~ ethyl acetate
gi—as CHIRALPAK™ AD-H ddaud 53 (pae Y+ +) Clasudd J) Juaii . o sinll S 50

‘hexane &l y—alie jg—da o YO X au Y) Daicel Chemical Industries, Ltd. ddaul 5
Osds 883 VY il e ae Leay il () giall oS ja 2Ly (Vi) = ethanol
SR VY clan ol e ae Ly Bl () siall (S ja5 (pae £A.1) Cange (5 e
pae £A) Al (5 pamr 52
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- <+ jall 3 jacall adill 5
- st WS yl) phenyl]vinyl}-8-p-tolyl-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridine
'H-NMR (CDCls) & (ppm): 2.00-2.40 (m, 10H), 3.85 (s, 3H), 4.21-4.35 (m, 3H),
6.91 (brs, 1H), 7.02 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 16.0 Hz, 1H), 7.10-7.18 (m,
4H), 7.21 (d, J = 8.0 Hz, 1H), 7.52 (d, J = 16.0 Hz, 1H), 7.70 (d, J = 1.6 Hz, 1H).

Vo
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Yey
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- S jall 3 jaeall sl 55
.t WS yl) phenyl]vinyl}-8-p-tolyl-5,6,7,8-tetrahydro[ 1,2,4]triazolo[1,5-a]pyridine
'H-NMR (CDCl;) § (ppm): 2.00-2.40 (m, 10H), 3.85 (s, 3H), 4.21-4.35 (m, 3H),
6.91 (brs, 1H), 7.02 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 16.0 Hz, 1H), 7.10-7.18 (m,
4H), 7.21 (d,J = 8.0 Hz, 1H), 7.52 (d, ] = 16.0 Hz, 1H), 7.70 (d, T = 1.6 Hz, 1H).
Yoy g YooY YGd

(+)-8-(4-chlorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-

vDphenvl]vinyl}-5.6.7.8-tetrahydro[ 1.2 4]triazolo[1,5-a]pyridin-8-ol and (-)-8-(4-

chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-

5.6.7.8-tetrahydro[1.2.4]triazolo[ 1.5-a]pyridin-8-ol

[Vo) duual]
N-N N-N
NZON Q NN
):J Ci )f'/ cl

Jsaa ) (pae ¥ /0 die Jame Cy) Je (5 63a)) Sodium hydride il

8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl] (»
Jal 48y ke Al 5 (813w vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridine
30— da 0 die Jelal Jsbae Caliyg o sildle Y) DMF & (ase Yo o) V€3 5V EA
Sodium thiosulfate sl _cay . eS¢ Ol el it Caa s Slels 0 50 48 4l
3aal A4l 3 ) s A0 die Jeldill Jodas aliyy cJeldtll Joaa Y pentahydride
(J—e il Jslan Y asie ammonium chloride Jslaa s Ethyl acetate by . ilelu
Y magnesium sulfate (358 Aa3Ul 4, puaall Aipkall 2825 .4 punall Akl Juads
Al gy Sl it -l S sindl (S g Y abn Titam a3 S 55
Yo X o Y) Daicel Chemical Industries, Ltd. 4a—ul 31 aias CHIRALPAK™ 1A
O sindl o€ ja (e pla Eie pite zUY (Vi) = ethanol thexane (&l jaie sk fan
O ol (i pliie g e (5 ey )50 4380 V£ oLl (e ) pe Ly Jall

YEYA
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Yee
35 el (g ar )35 A8 V] el e ae ey badill o guall S e
silica 22 (g3 5—ae Al a flag S Jiad daud g Amall HlAl sl Cilatiall il
a—aa 0).§ =Y (V:9 = methanol :ethyl acetate <— ethyl acetate :dsiaill cuie)
O sindl S g (e e $9.A 5 Can ge (5 ar )50 ae Ly Tl (o siall S e (1
Al 5y 50 ae Ly Ll
(+)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4- S sall 5 3 el Al eSS
methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]
+sh WS pyridin-8-ol
'H-NMR (CDCl3) 8 (ppm): 1.93-2.06 (m, 1H), 2.10-2.20 (m, 1H), 2.24-2.48 (m,
5H), 3.78 (s, 3H), 4.16-4.35 (m, 2H), 6.86-6.93 (m, 2H), 6.99 (d, J = 16.4 Hz, 1H),
7.00 (d, J=1.6 Hz, 1H), 7.13 (d, J = 8.0 Hz, 1H), 7.28-7.34 (m, 4H), 7.42 (d,J =
16.4 Hz, 1H), 7.72 (d, ] = 1.6 Hz, 1H).
(-)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4- S yall 3 3 seall ax &l 5
methyl-1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]
- % WS pyridin-8-ol
'H-NMR (CDCl3) 8 (ppm): 1.93-2.06 (m, 1H), 2.10-2.20 (m, 1H), 2.24-2.48 (m,
5H), 3.78 (s, 3H), 4.16-4.35 (m, 211), 6.86-6.93 (m, 2H), 6.99 (d, J = 16.4 Hz, 1H),
7.00 (d, J=1.6 Hz, 1H), 7.13 (d, ] = 8.0 Hz, 1H), 7.28-7.34 (m, 4H), 7.42 (d, ] =

16.4 Hz, 1H), 7.72 (d, ] = 1.6 Hz, 1H).
Yoo g Yoi YU

Ll !.u
»

(+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]vinyl }-8-p-tolyl-

5,6.7.8-tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-ol and (-)-2-{(E)-2-[3-methoxy-4-

(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-p-tolyl-5.6.7.8-

tetrahydro[1,2.4]1triazolo[1.5-a]pyridin-8-ol

[\ oY ;\z:\a.a.“]
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2-{(E)-2-[3-methoxy-4-(4-methyl-1H- () (gamad S o) sl S po o Jians

—

imidazol-1-yl)phenyl}vinyl}-8-p-tolyl-5,6,7,8-tetrahydro[ 1,2,4 |triazolo[1,5-
Clayud JIl Jad® Y0¥ 5 YOX Bl & LS 4% Hhall iy (aae Y YY) a]pyridine
Y) Daicel Chemical Industries, Ltd. 4Jau) 53 atcas CHIRALPAK™ AD-H ddaul 5
) p— b y—ay il o il (S j0 Y (ethanol & jalia gl am YO X au
S ey (A9 320 ) 4 pe ol ¢ane VELY) Gl (5 pear () 5505 4883 VA o lag
(pae Y1) g0 (s pm Josas 388 Ve el e ae Ly il (o gial)
(+)-2-{(E)-2-[3-methoxy-4-(4-methyl- 1 H-imidazol-1- S jall  jreall aill () o5
S yl)phenyl]vinyl}-8-p-tolyl-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-ol
'H-NMR (CDCls) § (ppm): 1.91-2.05 (m, 1H), 2.16-2.40 (m, 9H), 3.81 (s, 3H), 4.24
(t,J =5.6 Hz, 2H), 6.88 (brs, 1H), 6.98-7.23 (m, 8H), 7.47 (d, ] = 16.4 Hz, 1H), 7.70

(d, J=1.2 Hz, 1H).
(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- 1S _jall 3 j1aall ?:;SM 5SS

& yl)phenyl]vinyl}-8-p-tolyl-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-ol
ESI-MS; m/z 442 [M" + H]. "TH-NMR (CDCl3) & (ppm): 1.91-2.05 (m, 1H), 2.16-
2.40 (m, 9H), 3.81 (s, 3H), 4.24 (t, ] = 5.6 Hz, 2H), 6.88 (brs, 1H), 6.98-7.23 (m,
8H), 7.47 (d, ] = 16.4 Hz, 1H), 7.70 (d, J = 1.2 Hz, 1H).

VoV s 101 YL

(+)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl }-5.6.7.8-

tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-v1} benzonitrile and (-)-4-{2-{(E)-2-[3-

YEYA
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methoxy-4-(4-methyl-1H-imidazol-1-yDphenyl}vinyl}-5.6.7.8-tetrahydro[1.2.4]

triazolo[1,5-alpyridin-8-vl }benzonitrile

[\ oY 34_\..4]‘]

N o
MeO I / @/\/&
N)//:JN

4-cyanophenylacetic (s (J) siall a__\S e O Slaad ) (e paae YOV £ G\:. o
Vo) danlill Clasad I Juaits 10N 5 V00 il 8 LS A5 plall ity (an V) acid
Y) Daicel Chemical Industries, Ltd. 3daul 51 atas CHIRALPAK™ IB dlaud 53 (aze
LGl o giall oS ezl (Vi) = ethanol :hexane & jaie jsh ¢an YO X au
B2 ) Ay e sl fome AVLY) il (5 pemn (5509 4D YV cliiind (o) e La
Al g s Ay §) il (o) ae Leay bl o giall S ja (744<
VAR B VEPPr L EFEORT W)
(+)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl- 1H-imidazol- S jall 3 jaaall asdll 4S5
1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-yl } benzonitrile
ESI-MS; m/z 437 [M* + H]. '"H-NMR (CDCl3) & (ppm): 1.97-2.34 (m, 6H), 2.35-
2.47 (m, 1H), 3.85 (s, 3H), 4.30 (t, ] = 6.0 Hz, 2H), 4.38 (t, ] = 6.8 Hz, 1H), 6.91
(brs, 1H), 7.05 (d, J = 16.4 Hz, 1H), 7.10-7.18 (m, 2H), 7.21 (d, J = 8.4 Hz, 1H),
7.28 (d, J = 8.4 Hz, 2H), 7.48 (d, ] = 16.4 Hz, 1H), 7.64 (d, ] = 8.4 Hz, 2H), 7.71
(brs, 1H).
(-)-4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol- S jall 3 jaaall aidll 55
1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-yl } benzonitrile
ESI-MS; m/z 437 [M' + H]. 'H-NMR (CDCls) § (ppm): 1.97-2.34 (m, 6H), 2.35-
2.47 (m, 1H), 3.85 (s, 3H), 4.30 (t, ] = 6.0 Hz, 2H), 4.38 (t, ] = 6.8 Hz, 1H), 6.91

YEYA
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(brs, 1H), 7.05 (d, ] = 16.4 Hz, 1H), 7.10-7.18 (m, 2H), 7.21 (d, J = 8.4 Hz, 1H),
7.28 (d, J=8.4 Hz, 2H), 7.48 (d, J = 16.4 Hz, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.71

(brs, 1H).
Y04 4 VoA VB

- !..-
&

(+)-4-{8-hydroxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5.6,7.8-tetrahydro[1,2.4]triazolo[1,5-a]pyridin-8-yl}benzonitrile and (-)-4-{ 8-

hydroxy-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl }-5.6.7.8-

tetrahydro[1,2.4]triazolo[1.5-a]pyridin-8-v1} benzonitril

[\oz Zapal]

N’N ! /
MeO X IN/ \'OH ]iJ/\/k
A~ //\
N” N ,
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4-{2-{(E)-2-[3-methoxy-4-(4-methyl- — Slawad S o siall € 30 Je Jiass
1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-
Jaiti VOV V0¥ Al o LS Akl sy (ane ¥ +¥.£) yl} benzonitrile
Daicel Chemical Industries, ia—ul 51 aicas CHIRALPAK™ A ddaud 5 Cilasad )
Ol s—iall S je LY (V) = ethanol :hexane 1l jaie gl fau YO X au Y) Ltd.
Ay sl fpme VO.1) s (5 pecmy () 5925 Haa V1 £ slitial (30 e L ey Juiit
oy O35 A YY elifiul (e e ey Tl (J giadl S pap (£99< 539
(729< 520 3 Ay_e 5l tana VY.0) (e
(+)-4-{8-hydroxy-2-{(E)-2-[3-methoxy-4-(4-methyl- S jall 3 joaadl ol () o
1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-
- st WS y1} benzonitrile
ESI-MS; m/z 453 [M" + H]. '"H-NMR (CDCl3) § (ppm): 1.96-2.23 (m, 2H), 2.27 (s,
3H), 2.31-2.44 (m, 1H), 2.47-2.64 (m, 1H), 3.75 (s, 3H), 4.17-4.39 (m, 2H), 6.79 (d,

YEVA
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J =8.0 Hz, 1H), 6.86 (brs, 1H), 6.93 (brs, 1H), 6.96 (d, ] = 16.4 Hz, 1H), 7.08 (d, ] =
8.0 Hz, 1H), 7.34 (d, ) = 16.4 Hz, 1H), 7.56 (d, ] = 8.4 Hz, 2H), 7.65 (d, ] = 8.4 Hz,
2H), 7.69 (brs, 1H).
(-)-4-{8-hydroxy-2- {(E)-2-[3-methoxy-4-(4-methyl- S yall 5 3 1aall all (5
1H-imidazol-1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5-a]pyridin-8-
‘é_l:\ LS yl} benzonitrile
ESI-MS; m/z 453 [M" + H]. '"H-NMR (CDCl3) § (ppm): 1.96-2.23 (m, 2H), 2.27 (s,
3H), 2.31-2.44 (m, 1H), 2.47-2.64 (m, 1H), 3.75 (s, 3H), 4.17-4.39 (m, 2H), 6.79 (d,
J =8.0 Hz, 1H), 6.86 (brs, 1H), 6.93 (brs, 1H), 6.96 (d, J = 16.4 Hz, 1H), 7.08 (d, ] =
8.0 Hz, 1H), 7.34 (d, J = 16.4 Hz, 1H), 7.56 (d, J = 8.4 Hz, 2H), 7.65 (d, ] = 8.4 Hz,
2H), 7.69 (brs, 1H).
ARLINEE
Galas

{4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-5.6,7.8-

tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-yl}phenyl}dimethylamine

[Yoo dxual]
N-N
i
MeO Y N/
N7 N
):/ N_.
/

methyl (4-dimethylaminophenylacetate (5.1a%

) (— /\i/\) potassium carbonate 5 (_Aldle « -\"M’) Iodomethane «aliay
iy o(_illle Y ) DMF (4 (a> V) (4-dimethylaminophenyl)acetic acid (e J slaa
ethyl acetate il aiay ¢cdlld 2ay Aclu VY Baal 48 jall 5 ) s A0 e Jelall Jslaa
Ustae o g puimall Bl ks Ay g Bl iy cJelill Jplaa Y ol
EIA Zlay atde laiua cad S 5 5 SLY magnesium sulfate (358 <aiat JPEND
ot LS S all 3 Saaal il (%5 L o ginll S e (g pme

Vo
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'"H-NMR (CDCl3) & (ppm): 2.92 (s, 6H), 3.52 (s, 2H), 3.67 (s, 3H), 6.69 (d, J = 8.4

Hz, 2H), 7.13 (d, ] = 8.4 Hz, 2H).
methyl 5-chloro-2-(4-dimethylaminophenyl)pentanoate (a.las

(ol «.¥41) diisopropylamine (s Jslae 4883 ¥+ sad 4 50F e — e iy

¢ o > YN Js1as) n-Butyl lithium <l (5l Y +) THF 8
8y elld aay Baal 5 Aol Badd Jelitl Jglae iy (Jslaall Y (ke Y chexane
methyl (4- (e Jslae afily calizay ¢ L4880 Yo 3ad 45500V A— 2ie Jelall Jglas
fiyg Jslaall ) (bl ©) THF & (a3 €7A) dimethylaminophenyl) acetate
1-bromo- Jelill Jslan ) aliay . pfielu 30 5 ) jall 4 jy it die Jelil Jslas
8y o’ sl g dc b Baal Jeléll Jalae iy s ¢4y 53°YA— e 3-chloropropane
A8 el 3l s da o () Jslaall 5 s a3 ) Ly dela £V 3add Jelid) Jslas
(J—elall Jgtaa Y asdia sodium bicarbonate ¢l s ethyl acetate «ilay «ll3 aay
Gob iind ke Uglae g Al &y pomel) Akl it Ay gianl i) Josis
Ao gy A alanall saladl 8% . (iddie Jaia Cad K 5 A WY magnesium sulfate

zy (heptane+ethyl acetate :dsanl) ;.A..g:lc) silica a8 (53300 (A ya gila s S Jilas
.‘;.bLASQ—ISJAﬂE)g'M-“ HS.\\ oS U‘J“’J‘ Q—IS)AL)A?M YVELY

ESI-MS; m/z 270 [M" + H]. '"H-NMR (CDCl) § (ppm): 1.62-1.81 (m, 2H), 1.83-

1.98 (m, 1H), 2.09-2.22 (m, 1H), 2.93 (s, 6H), 3.42-3.56 (m, 3H), 3.64 (s, 3H), 6.69

(d, J=8.8 Hz, 2H), 7.15 (d, ] = 8.8 Hz, 2H).
5-chloro-2-(4-dimethylaminophenyl)pentanoic acid 3das

methyl 5- (e Jslaa ) (il +.0) 5 le 6 sodium hydroxide J slas <iliay

¢(Allle Y) methanol (4 (ax= 1Y) chloro-2-(4-dimethylaminophenyl)pentanoate
Gl clld da iy Aol YT 530 a0 5y da 3 e Jelill Jglae (ks
s—ae 3-S5 cd—elidll Jolaa Y (il Y.0) (5 e ) (- hydrochloric acid
8 aall Al ()55 . 0 giall S je e aase VYV z Y (it s el Jeldl)

ESI-MS; m/z 256 [M* + H].
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tert-butyl N'-[5-chloro-2-(4-dimethylaminophenyl)pentanoyl]hydrazinecarboxylate
ds—ae () (a2 Y£3) EDC 5 (a2 1V©) HOBt ¢(jiliks +.000) IPEA Ciliay
tert-butyl 5 (~—s—= ¥\ V) S-chloro-2-(4-dimethylaminophenyl)pentanoic acid ;—e
3Jox da de Jeldl) Jslae iy o llle Y.0) DMF d (ane ) +¥) carbazate
Akl Juadti g cJeliill Jolaa Y clay Ethyl acetate iliay . culelu ued saa) 43 il
magnesium sulfate (358 <aiad ¢ cale Jslaa ae AUl 4 gaall A5kl Juuat & gazaal)
Bl il S Julas daud 5 dalanall solall 8D - padie Jaa i € 5 Sl
(s a—ae Y+ 1.4 #1Y (heptanetethyl acetate :4ial <ia) silica e EAPYS
r LS S all 5 Jaaall all ()65 L ) siadl (S

ESI-MS; m/z 370 [M" + H]. '"H-NMR (CDCl;) § (ppm): 1.44 (s, 9H), 1.58-1.84 (m,

2H), 1.87-2.00 (m, 1H), 2.20-2.33 (m, 1H), 2.94 (s, 6H), 3.33 (t, ] = 7.6 Hz, 1H),
3.43-3.57 (m, 2H), 6.42 (brs, 1H), 6.70 (d, ] = 8.8 Hz, 2H), 7.15 (d, J = 8.8 Hz, 2H),
7.24 (brs, 1H).
{4-{2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yD)phenyl]vinyl}-5.6.7.8-

tetrahydro[1.2.4]triazolo[1,5-a]pyridin-8-yl}phenyl}dimethylamine
¥ (ALl Y.71€) ethyl acetate * ke € hydrochloric acid (e Jslae wiliay

tert-butyl N'-[5-chloro-2-(4-dimethylaminophenyl)pentanoyl]hydrazinecarboxylate
Sn Clela a5l 4 jall 5y s da s die Jeli) Jslae Qling ((ane 141.9)
5-chloro-2-(4-dimethylaminophenyl) zL Y [y dda oz n v a5 Jelél) Jlas
ethyl (E)-3-[3-methoxy- (— Jslas Sbiay .pentanoic acid hydrazide hydrochloride
((——.,u\ V\’.'\) 4-(4-methyl-1H-imidazol-1-yl)phenyl]acrylimidate hydrochloride
5-chloro-2- — Jstae (Y (aldle 1.Y0) ethanol (s (_ilile +.11) triethylamine
zi——ll (4-dimethylaminophenyl) pentanoic acid hydrazide hydrochloride
e Jelil Jolae quliyy o ildle 1.Y©) ethanol & (Al +.Y4Y) triethylamine

c&é)ﬂ‘B)‘Pz\;JJLf‘J Je lalf d,l;..qaﬂ&cuﬂ Bﬂﬁjﬁﬁ@@ﬂW\.
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¢Lay Ethyl acetate sl _ay . i dd0 Jaria caat Jelill Jslae e cudall jasy p
it Ay s ianll A3kl Jiadfi g cdanlil) dalandl sala) ) @i sodium bicarbonate
KA e ALY magnesium sulfate (358 Caéas teale Jslane ae Aailill 4 gusaal) Al
silica ala (5350c (8 ja gila 5 K Julad Adaud g0 Aalanall saldll 8D . addia Jakia Caal
<= 1:V= ethyl acetate :heptane :48 il Cud 4 ¢Chromatorex NH :i_ldla sal)
Glad da ol g Lal ) aw (Y:9 = methanol :ethyl acetate <— ethyl acetate
rethyl acetate <~ ethyl acetate :3d—aill Cui4) silica Dla s B glag S
LS Sl 5 pml ol (355 - sind S 5a (a pna YV 21Y (V14 = methanol
o
ESI-MS; m/z 455 [M" + H]. 'H-NMR (CDCl;) 8 (ppm): 1.70-2.36 (m, 7H), 2.93 (s,
6H), 3.85 (s, 3H), 4.18-4.34 (m, 3H), 6.71 (d, J = 8.8 Hz, 2H), 6.91 (brs, 1H), 7.00
(d, J=8.8 Hz, 2H), 7.07 (d, ] = 16.0 Hz, 1H), 7.10-7.18 (m, 2H), 7.21 (d, J = 8.0 Hz,

1H), 7.53 (d, J = 16.0 Hz, 1H), 7.70 (brs, 1H).
VIY 50T oyl

- ].a
-

(S)-8-(4-chlorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl}-5.6.7.8-tetrahydro[1 2,4]triazolof4,3-a]pyridine and (R)-8-(4-

chlorophenyl)-3-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-yl)phenyllvinyl}-

5.6.7,8-tetrahydro[1,2.4]triazolo[4.3-alpyridine

[\ o 2:.3...4]‘]
cl cl
N -N
I N A\ | N
~N /~
N _ N’/N
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2-[4-chloro-1-(4-chlorophenyl)butyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-

imidazol-1-yl)phenyl]vinyl}[1,3.4]oxadiazole
€Y'+) 5-chloro-2-(4-chlorophenyl)pentanoic acid ¢( o—abile ¥ .0) IPEA ilay

(E)-3-[3-methoxy-4-(4-methylimidazol-1- (— Glae ) (x> +.££) BOPCl s (ane
methylene chloride (4 (@M O ~) yDphenyl]acrylic acid hydrazide dihydrochloride
sl 48 52l 5 ) s Ay e Jelall d}u@@;c%ﬂin\}hJJm(Jﬂgﬂa Vo)
8ol J s .chloroform gw (aldiuy i cJelatll Jolae ) elo Caliay Jdclu V€
@ magnesium sulfate (3% —adaS «aria sodium chloride J slae & Al Aalanal)
s stae Slebs uad 320l S (S5 B0le] e (i « ymiie Dk cin S
) 2wl Je il Jslae o 55y (bl £) phosphorus oxychloride ;4 4dlaiall salal
sodium bicarbonate Js—daa iliay . yadia daria caad 38 505 A8 el 5 ja da
Aaliiuall sl aias .chloroform ae (aliiig p edaslall ddlanal) salall Y andia
dalanal) salall 80 . e 8de ok Gt K 5 i magnesium sulfate (38 Aa3lil
<23 ¢Chromatorex NH :dlala 3L) silica ada (535ec 8 o sile s S Jidan Ao o
il 568 L ) sl S pe (e paa Y1 ~Y (heptane-ethyl acetate plas sdacanl)

v LS S jall 5 jaaall

ESI-MS; m/z 483 [M" + H].
385
(S)-8-(4-chlorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-

yl)phenyljvinyl}-5.6.7.8-tetrahydro[1.2.4]triazolo[4,3-alpyridine and (R)-8-(4-

chlorophenyl)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-

5.6.7.8-tetrahydro[1,2.4]triazolo[4,3-alpyridine
2-[4-chloro-1-(4-chlorophenyl) (s Jsbaa Y (a> +.10) Sodium azide iliay

butyl]-5-{(E)-2-[3-methoxy-4-(4-methyl- 1 H-imidazol-1 -yD)phenyljvinyl}[1,3,4]
Jslae Gliys A8l 5 ) s 4a o xie (ildle V) DMSO (8 (aase Y11) oxadiazole
BJ‘H&A‘JJ‘;“ J‘).\:Jdcli\]\ dpdg.ahbmsm&p°v~ e Jelal)
«Jelitll Jslae Y avda sodium bicarbonate Jslaa s ethyl acetate «iliay cad .48l
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sodium chloride Js—aa o 23Ul 4y pinall A8l Jusih .4y guimall ALY Joainr
iy de ke Cual 3 S iy magnesium  sulfate (§s—d i da’ (e
THF 8 dasl) dalanall salall (e Jalds Jolae ) (an .¥+) Triphenylphosphine
e Jelil Jolae liy5 Ad jal) 5 ) ja da 50 2ie (il +.0) slog (llle Y +)
=S 30 5 da i ) el Dol Jplae ol el 3 5ad 2y
8 e Js—laall 3S g cddlanall saldll Y toluene § THF ilcay . mide Jaia Cand
O stae Caigsaal g delusad i) 00 de (i) . aise Jaa a5l
a0 Y o Jelill Jglae o 5y (bl 0) acetic acid & daslll dalasal) sald)
3} auiia sodium  bicarbonate Jslae ciliay . (jmida Jaiia caat K g 48l 5 s
G5 danlll dialanuall 3aldl ada3 .chloroform & paliiog & danlll dalana) sala)
Jlad dda ) g Addanall salall 80 L mide Jakia ad K 5 A magnesium  sulfate
aldas tdiiaill Cude ¢Chromatorex NH :dlda 8als) silica aDa 3 gac A ya gila g S
S e s pae Yo 21y (ethyl acetate-methanol palad o5 cheptane-ethyl acetate

vk LS S all 3 hnaall allll 685 L ilasd S () g3l
ESI-MS; m/z 446 [M" + H]. 'H-NMR (CDCl3) § (ppm): 1.97-2.12 (m, 2H), 2.13-
2.23 (m, 1H), 2.28-2.37 (m, 1H), 2.31 (d, ] = 0.8 Hz, 3H), 3.91 (s, 3H), 4.08-4.18
(m, 2H), 4.40 (dd, ] = 7.6, 5.2 Hz, 1H), 6.90 (d, ] = 16.4 Hz, 1H), 6.95 (dd, J=1.2,
1.2 Hz, 1H), 7.11-7.15 (m, 2H), 7.17 (d, ] = 1.6 Hz, 1H), 7.21-7.33 (m, 4H), 7.74 (d,
J=16.4 Hz, 1H), 7.73 (d, ] = 1.6 Hz, 1H).
s CHIRALPAK™ B ddaul 51 (ane V) Gilapd S ) sindl (S 5o Joniy
(ethanol :e¢l ) ate js b fam YO X au Y) Daicel Chemical Industries, Ltd. dlaul 5

(?AA °.V) g8y Yo olanl w_)é.el,.vm.\.]mi'uﬂ
\Ti} iy U\JIS.«J\
..J...

(H)-3-{(E)-2-[3-methoxy-4-(4-methvl-1H-imidazol-1 -yDphenyl]vinyl}-8-(3.4,5-

trifluorophenyl)-5.6,7.8-tetrahydro[ 1.2.4]triazolo[4.3-alpyridine and (-)-3-{(E)-2-]3-
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methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-8-(3.4,5-trifluorophenyl)-

35.6.7.8-tetrahydro(1,2.4]triazolo[4.,3-alpvridine

[Yov é\a.ua.“]
NF
| NN F
/\
N;ﬁ
(E)-3-[3-methoxy-4-(4- (e ‘sm_uu‘)S O siall S o (e aaa €AY e Juans °

(f-._.,; \ ) methyl-1H—1m1dazol-l-yl)phenyl]acryllc acid hydrazide dihydrochloride
o3 LS 43y yhal) iy (pa +.9¥) S-chloro-2-(3,4,5-trifluorophenyl)pentanoic acid
csl LS oS all 5 el pdll S8 VTY 9 VYl
ESI-MS; m/z 466 [M" + H]. '"H-NMR (CDCl;) & (ppm): 1.95-2.25 (m, 3H), 2.28-
2.39 (m, 1H), 2.31 (d, ] = 0.8 Hz, 3H), 3.92 (s, 3H), 4.06-4.20 (m, 2H), 4.35 (dd, J= -
8.4,5.6 Hz, 1H), 6.83-6.90 (m, 2H), 6.88 (d, J = 16.4 Hz, 1H), 6.95 (dd, J=1.2, 1.2
Hz, 1H), 7.17 (d, ] = 1.6 Hz, 1H), 7.22-7.30 (m, 2H), 7.72-7.75 (m, 1H), 7.75 (d, ] =
16.4 Hz, 1H).
&—as CHIRALPAK™' B a5y (aae ) +) sl S (o ginll S o ity
(ethanol :&l )aia s ta tam Yo X ¢ Y) Daicel Chemical Industries, Ltd. ddaul g Yo
e o U5 A8 N Lt e pe Ly Tadill (o giad) Sy Y
b (5 nay 509 488 Y oliid (0 ga Ly poaas Tl ) ginll (S a5 (pne £.0)
(e £.1)
Y175 V0 yGdl
NG
(+)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3.4.5-

trifluorophenyl)-6.7-dihydro-SH-pyrrolo[2,1-¢c][1.2.4]triazole and (-)-3-{(E)-2-[3-

YEVA
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methoxy-4-(4-methyl-1H-imidazol-1-y])phenyl]vinyl}-7-(3.4.5 -trifluorophenyl)-6,7-

dihydro-5H-pyrrolo[2.1-c][1.2.4]triazole

[YoA 4.1.\.;4]‘]
F
N F
b :
7N
7%

- ..

o

4-chloro-2-(3.4.5-trifluorophenyl)butyric acid N'-{( E)-3-[3-methoxy-4-(4-methyl-

1H-imidazol-1-yl)phenyl]acryloyl}hydrazide
4- s Jsdan Y (2] 5 Aai) DMF 5 (bl « .¥4) oxalyl chloride «iluay
Y+) methylene chloride (4 (ane VY +) chloro-2-(3,4,5-trifluorophenyl)butyric acid
3aaly Aol 83ad 3 AN 3 ) gm da o e Jelil) Jglae iy el it i e (e
4-chloro-2-(3,4,5-trifluorophenyl)  zL Y (i Jarza cad Jelall Jolae 3§ B
¥ +) methylene chloride «( ,—aldls £€.1) Triethylamine Ly .butyric acid chloride
(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol- (e (3lae Y (_ildle ©) DMF 5 (sl
(o=l Yo) THF & (aa V) 1-yl)phenyl] acrylic acid hydrazide dihydrochloride
B3 )+ 53 2 5 a Ao e Jelidl Jplae iy i il 5 m da s i
oDei @l 4-chloro-2-(3,4,5-trifluorophenyl)butyric acid chloride (w0 slae Ciliay
o0 350 Qe Jolae iy i sinm o Joli) Jolae ) (Lille ©) THF s
sodium bicarbonate Js—aa ) Jeléll Jglas Ciliay .3aa) 5 Aol 304l Al s ) e
G 425l A sl 5ol Wl (i ias .ethyl  acetate e paldl oy 5 caadia
Jlat da g ddlanal) salall 55 L iaidie Jakaa Caad S0 A magnesium  sulfate
plai :ddaill (ude ¢Chromatorex NH :dlla sale) silica aMa 3 gac (G ja sila g S
vt WS S pall 3 haaall Al 0S5 L giall (S g z &Y (ethyl acetate-methanol

ESI-MS; m/z 507 [M" + H].
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2-[3-chloro-1-(3.4.5-trifluorophenyDpropyl]-5-{(E)-2-[3-methoxy-4-( 4-methyl-1H-

imidazol-1-yl)phenyl]vinyl }[1.3.4]oxadiazole
4-chloro-2-(3,4,5- (— Js—taw el (et 3ad jladl iSH sale) aw (i

trifluorophenyl)butyric acid N'-{(E)-3-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)
& (bl /\) phosphorus  oxychloride . e 73U phenyljacryloyl}hydrazide
otaa Ciliay . pmitn L i3 35S 05 &l 5 m Aa o () el Jelill Jplae
-chloroform a— aldd o % danlll ddandl saladl ) & sodium bicarbonate
sa—idae laiia it S 5 5 magnesium  sulfate (358 Aatll daliial sala)) Cidas
A lala 3al) silica ab (s35ae G a il s S Julad Aand g ddlall saldll g
+ ) s—iadl S e 13 (heptane-ethyl acetate albas 14l (e ¢Chromatorex NH

b LS Sl 5 paall Al (oS
ESI-MS; m/z 489 [M" + H].

(8)-3-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-7-(3.4.5-

trifluorophenyl)-6,7-dihydro-5H-pyrrolo[2.1-¢][1,2.4]triazole and (R)-3-{(E)-2-[3-

methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]vinyl}-7-(3 4.5-trifluorophenyl)-6.7-

dihydro-5SH-pyrrolo[2.1-¢1[1.2.4]triazole
2-[3-chloro-1-(3,4,5-trifluoro (s Jslae (Y (ax +.YVY) Sodium azide iloay

phenyl)propyl]-5-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)  phenyl]vinyl}
Gl g A2 jal 3l s Aa 0 die (Ll 10) DMSO (é odlel il [1,3,4]oxadiazole
A o delall Jslae ol 5y Dlebs and aal 4550V 2o Jelal Jglas
Js—tae &-ie sodium bicarbonate J staa 5 ethyl acetate <iliay ¢ A8 jall 5 ) ja
Os—toe ga A ailill Ay aell Al ()it iy el 0 mi, e Jelit)
ca—ide hia G K 5 a3 magnesium sulfate (543 aias ¢axie sodium chloride
sl .heptane s diethyl ether (;— o laa () & Al Adiall saladl Jusis
THF —3 a2l Adiall saldl e Jalis J glas ) ((A . .\‘"l) Triphenylphosphine

YEYA
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e el glae Cliyy Al 55 m A0 e (A o) elos (Laldle 1)
F—Sos U n A0 (o aad el Ulae el 30 5 5, 0«
8 —a Jsdadl € 54 cdalandl saldl ) toluene 5 THF Ciliay . jmide lain ciag
Bl e Jslae el ued sad 4,401 00 yie iy L paite haria cuat gl
8ol da 0 Il delall Jglas @ gy (Al ©) acetic acid & Aol Zalangy)
sl Y asia sodium bicarbonate Jslae Ciliay UASAA bia it € 5, 48 al)
B—d A anll)l A _alatia) saldl <235 .chloroform & oaliiug 2 (danlll dalana)
Jlas dha gy daland saldl &85 . padda hra Cad S &3 magnesium  sulfate
plad 1 4dail) (e ¢Chromatorex NH :dlla 32L) silica fola (53 5ac s sile g S
S0 s ane V1N z Y (ethyl acetate-methanol plas & cheptane-ethyl acetate

b LS Sl s el ol oS5 s € o inl
ESIMS; m/z 452 [M” + H]. 'H-NMR (CDCL;) & (ppm): 2.31 (d, J = 12 Hz, 3H),
2.75-2.86 (m, 1H), 3.29-3.38 (m, 1H), 3.92 (5, 3H), 4.18-4.26 (m, 1H), 4.27-4 35 (m,
1H), 4.50 (t, 7= 8.0 Ha, 1H), 6.95 (dd, J = 1.2, 1.2 Hz, 1H), 7.04-7.09 (m, 2H), 7.09
(4, =164 Hz, 1H), 7.157.20 (m, 2H), 7.26-7.30 (m, 1H), 7.33 (4, ] = 16.4 Ho,
1H),7.73 (d, T = 1.2 Hz, 1H),
&—as CHIRALPAK™ 1B i ,, (poe VY) Slapd S (o iall g 4 Cuaily
(ethanol :¢l, aie 5 L fam YO X 0 Y) Daicel Chemical Industries, Ltd. daul &
TR o U BB Y el () g U peay hadill ) gial S e Ly
s (5 pms 525 388 Y sl (pe ) & ey Bl o ginl) (S 505 (e °.£)

(p2e 020)
VIASVTY B

- ]..-
&

(S)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1 -yDphenyl]vinyl}-9-(3 4.5-

triﬂuorophenvl)-6,7,8,9-tetrahydro-5H-[ 1.2 4]triazolof 4.3-alazepine and ( R)-3-{(E)-

2-[3-methoxy-4-( 4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-9-(3 4.5-

triﬂuoropheny])-6,7,8,9-tetrahvdro-5H—[ 1.2 4]triazolo] 4.3-alazepine
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2-[5-chloro-1-(3 .4.5-trifluorophenyl)pentyl]-5-{( E)-2-[3-methoxy-4-( 4-methyl-1H-

imidazol-1-yDphenyl]vinyl}[1,3.4Joxadiazole

o (Uildle ¥+ ) ethyl acetate o sobe ¢ hydrogen chloride (ye Jslae iliay
tert-butyl N'-[6-chloro-2-(3,4,5- trlﬂuorophenyl)hexanoyl]hydrazmecarboxylate
«[M™+Na] €\V m/z ¢(ESI-MS) V¥ 5 11 Y ) (o A gaagall 43, Lkl G 3la.
Gl S g 0 3asl 5 Ae L saal A3 il 3l a day aie Jelall Jslae Gl L(an Y. 0 A
6-chloro-2-(3,4,5-triﬂuorophenyl)hexanoic acid hydrazide Ly G dadax
(E)-3-[3-methoxy-4-(4- ¢( 5—lile 1.0) IPEA il ey (s ) +AY) hydrochloride

3 (— +.o¥) BOPCI, (= £04) methylimidazol-1-yl) phenyljacrylic acid
6-chloro—2-(3,4,5-triﬂuorophenyl)hexanoic acid hydrazide hydrochloride e Jslaa
slae iy 5 ¢dd jall 5 ) ja da y0 2ic (Al Y ) methylene chloride LY PES YY)
= el Ul () ele Ciliay el 0 53] 360 5 ) m Ao e Jelial
sodium chloride J s—ias & 4a0lll dalinuall 5ol Juss . chloroform & paliiug
Bale) aa Ay . aide Jaiia Cund AP 3 magnesium  sulfate (358 idas ¢ pndia
phosphorus 38 A_aslll 3 alasalf sal_dll e Jslae Gle b S0 30 Dl ey
i S s Al 5 s da ‘;n 38 delil Jslae & 5y . (Lile A) oxychloride
a— daslall dalinall salal ¥ &da sodium bicarbonate ) slae il L ide T
@~ magnesium sulfate (5 da3lll doalitual 3Ll «aia’ .ethyl acetate & paliiing

eﬂgdw@‘yyta})sdﬂadnu‘yw|uu‘@u u.as;.qLM )SJJ
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cO sl S e (e ama £V z WY (heptane-ethyl acctate pllas il 1) silica
ol LS S 5l 5 el @l o
ESI-MS; m/z 517 [M" + H].
4

(8)-3-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-9-(3.4.5-

triﬂuorophenvl)-6,7,8,9-tetrahvdro-5H-[ 1.2.4]triazolo[4,3-alazepine and (R)-3-{(E)-

2-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl]vinyl}-9-(3.4.5-

triﬂuorophenvl)—6,7,8,9-tetrahydro-5H-[ 1,2.4]triazolo[4,3-alazepine
2-[5-chloro-1-(3,4,5-trifluoro  (4—s Js—lae N PERR 1) Sodium azid iliay

phenyl)pentyl]-5-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)  phenyl]vinyl}
Gy (A8 a0 5 ) ja a0 die (il *) DMF 8 (ae £Y'+) [1,3,4]0xadiazole
A ) 2y Jeldd) Jglas iy aleby Cuw sad 4450V 2ie Jell Jslaa
Js—tae ) & sodium bicarbonate J slaa g ethyl acetate Ciliay ¢afi .48 jall 5 i 4
Js—se a2l 4y, aal) Sl ot g iaall daall Jaadti g ¢ Jelall
coa—iia s Gind K 5 @~ magnesium sulfate (3 ¢ ada’ ¢a&wie sodium chloride
o Al dslandl salal e dalie Jslae ¥ (# YY) Triphenylphosphine il
J—clall d}_l.ugl“q”‘&a’)ﬂlful}&_;_)aa&c(m +.0) ;-.LAJ(_)EI;J.LM)THF
=500 A0 5 A 0 el el e oy el 50d A it e s
8o— Jstaadl S 5 cdiland) 5ol Y toluene 5 THF liay | mise Jazis Cuad
el salell (e Jslae Al VA Badd Ay 4501 04 aic iy L i darca ciag 5 4l
A all 3 ) ya da gy LY ol Jelal Jslae o iy . (alile ©) acetic acid 8 daslal
8l d} ax S sodium  bicarbonate ] stae Ciliay o jmide Jaaia cund S
G—d Al A alanl saldl «8a5 . chloroform & walding 25 danlil) i)
Jdas Aol gy Aalaiall salall A5 it hada Ciay K 5 @ magnesium sulfate
Uit 1Al Cyda ¢Chromatorex NH :dlela sale) silica A& (52 e S sila g S
S e e a2 VTA z WY (ethyl acetate-methanol allas @ <heptane-ethyl acetate
B Ol S5 ity 8 e e a5 ) sl S o gl
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¥,
Daicel Chemical 4kl 5 aisas CHIRALPAK™ IB aul 53 (pae ¥+ ) Glagud S
Al gs 25 (Vi¢ = ethanol thexane ' aie gl tam YO X s~ V) Industries, Ltd.
Y X p—u ¥) Daicel Chemical Industries, Ltd. 4aul 53 aias CHIRALPAK™ [A
(00 g bpay Jadill o gl (K 4e z&Y (V1) = ethanol :hexane e atie sk tan
VoE) A ady YY oland =) ga Lpan il ) gial) S ey (A £) 4880 Y pligul
csb LS S yall 5 3l il 55 L (ane
ESI-MS; m/z 480 [M" + H]. 'H-NMR (CDCl3) 8 (ppm): 1.81-2.15 (m, SH), 2.23-
2.35 (m, 1H), 2.31 (s, 3H), 3.87-3.98 (m, 1H), 3.92 (s, 3H), 4.03-4.13 (m, 1H), 4.49
(brd, J = 8.0 Hz, 1H), 6.78-6.87 (m, 3H), 6.95 (s, 1H), 7.16 (s, 1H), 7.22-7.30 (m,
2H), 7.74 (brs, 1H), 7.77 (d, ] = 16.0 Hz, 1H).
YW e 119 YR

(#)-2-{(E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-9-(3.4.5-

triﬂuorophenvl)—6,7,8,9-tetrahydro-5H-[1 2.4]triazolo[1.5-a)azepine and ( -)-2-{(E)-

2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-9-(3.4.5-

triﬂuorophenvl)-6,7,8,9-tetrahvdro-5H-[1 .2.4]triazolo[1.5-aJazepine

[V7e dapall]

6-chloro-2-(3,4,5-trifluorophenyl)hexanoic acid hydrazide (— Jgtlaa Cilia,

¥ (Uidle V) ethanol & (Al +.710) triethylamine (p2= ©Y) hydrochloride
ethyl (E)-3-[3-methoxy—4-(4-methyl-1H-imidazol-l-yl)phenyl]acryl e J—Iaa
V) ethanol & (,—Llls V) triethylamine (p~—s= £Y°) imidate dihydrochloride
Aelw Y 30 4 A 2ie el Jstae Gl dd il 3la day0 2 (ALl
ey it Bitn i35S 505 30 5 A o 2l Jelill sdae ol

YEYA

Yo



Y
Js—lae o iy, (d_aglll daland) 3l ) (Al Y) IPEA 4 (like Vo) Dioxane
B Aa s Yl Jelil) Ul o el ££ 80 ) ) o e el
& ol (Aol Al sl Y le Gl . iaide Tukn xS 0 420
Cad 3-S5 i magnesium sulfate (358 4ailil dalicieell 3ol &85 .chloroform
(e €A 60 i e Cu) e (s fiay) Sodium hydride il caida i,
e O T o 8 (Ll Y+) THF é dasll dalana) sl e Jslae J)
oy Glelu Gued sad 43 1) 3l a dayn ae Jelall Jolae iy ¢4y i jia
e Jelal Jolas (e Yoo d80 2 e Gy e g giay) Sodium hydride
cSlebw EOU 324l 48 3l 5 ) ja da ) vie Jelal Jsbae iy ¢dd 2l 55 a4y
&e palding & A e Hia e Jelal | sae Y ammonium chloride slae il
a3 3-S5 &5 magnesium sulfate (558 daill doalitwad salll 24x3 .chloroform
silica pt (55— il ja gilag € Jidas Al 5y Adlasiall salall 36 . jaéde daiuc
pl—ba3 a % cheptane-ethyl acetate plad 1 4ial) e ¢Chromatorex NH :dlela 33l)
by 1308 Al Sl S o giall (S 20 Oe pae 1Y 21y (ethyl acetate-methanol
ol 0 (e 17) ol < Bl Gl (1 € e Juaiy Ay gl Cladie aa
Y© X a—u Y) Daicel Chemical Industries, Ltd, ida__.d o &uas CHIRALPAK™ 1B
00 aa bpay il ) giall (S 4a zY (V:¢ = ethanol :hexane e sk fau
& Lo Ll i S5 (pn 1Y) a5yt 0y K YY 5l
LS LS el 5 jaall il (585 L (e YY) L S O s 488y £ clinud ()
»

ESIMS; m/z 480 [M” + H]. 'H-NMR (CDCl3) 5 (ppm): 1.84-1.98 (m, 4H), 2.05-
212 (m, 1H), 2.16-2.27 (m, 1H), 2.29 (d, ] = 0.8 Hz, 3H), 3.87 (s, 3H), 4.18-4.26
(m, 1H), 4.28-4.41 (m, 2H), 6.75-6.84 (m, 2H), 6.89-6.93 (m, 1H), 7.01 (d, J=16.8
Hz, 1H), 7.12-7.17 (m, 2H), 7.22 (d, J = 8.8 Hz, 1H), 7.46 (d, ] = 16.8 Hz, 1H), 7.70
(d,J=1.6 Hz, 1H)
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3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -ylphenyl]-(E)-

methylidene}-5.6,7,8-tetrahydro[ 1 .2.4]triazolo[4,3-alpyridine

| NN
R
/\
N;)N

2-{4-chloro-1-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]-(E)-

[Y7) Aauall]

- -
&
—_—

methvlidene}butvl}-5-(4-ﬂuorophenyl)[ 1.3.4]oxadiazole
G Ble () (2> +.1Y) HOBT 5 (aa *+A%) EDC ¢ sildls 1.Y) IPEA il

5-chloro-2-{1- [3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-methylidene}

(7> *-¥V) 4-fluorobenzhydrazide (2> V-¥'+) valeric acid trifluoroacetic acid salt
5m dan xie Jelil) sban ling 4830 5 a0 e (fllle Yo) DMF
—) ethyl acetate 4 &—=e sodium bicarbonate Js—laa Ciliay Ot la Bl 4d el
s—dae a o By5 caadl 4Gl s Ay—aall A_Shall Jeaisiy oJelil Jlas
oAt s can K 5 @~ magnesium sulfate (§sé aias ¢a&xie sodium chloride
o A S 33l e st el 306 5l A A5 50le] e i
3ol i a0 ol delil) Jolas o Ay .(_Ablle 1) phosphorus  oxychloride
83l Y arie sodium bicarbonate slae Giliay . jmids Jaiin ia S dd 2l
Gu—4 A2l A_alisal salall Casa . chloroform &e iy & cdasll ddlana)
J—dan dda Uf o dalsnal saldl S0 it Jars it K ) magnesium  sulfate
s 12iatll Cyie ¢Chromatorex NH :dlela 33L) silica 2la SAgee B g gilag S
S el 3 el Aagdll (4S5 o) giall 24 (e e VYT 2 1Y (heptane-ethyl acetate
ESI-MS; m/z 453 [M* + H].
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3-(4-fluorophenyl)-8-{1-[3 -methoxy-4-(4-methyl-1H-imidazol-1 ~-yD)phenyl]-(E)-

methylidene}-5,6.7,8-tetrahydro[1 .2.4]triazolo[4.3-alpyridine
2-{4-chloro-1-{1-[3-methoxy-4- (e Jslas ] (7> +-10) Sodium azide <iliay

(4-methyl-1H-imidazol-1 -yl)phenyl]-(E)-methylidene}butyl }-5-(4-fluorophenyl)
Gllys A8 ad 5l s A o wie (bl ) +) DMSO 3 (a2e ¥11) [1,3,4]oxadiazole
Aa ) au delal Jglae o 5y cile b a3 L5V e Jelall Jolas
Js—laa ¢&ia sodium bicarbonate Jslas g ethyl acetate aliay a5 .48 2l 5 ) s
Js—tae e Al dp candd Al J it Ay aall el Juaditiy ¢ Jelall
coa—iia i Ciny S 5 & magnesium sulfate (5sé Cadas ‘& sodium chloride
& Aanll) dsland) sald) e Lalsa slae Y (a -¥'Y') Triphenylphosphine aliay
J—clall s—tae allyg (A jall 5 ) a da o 2ic (lle «.0) elay (Lildle Y +) THF
A 8 s a0 (G el Jglae o)y el 3 5 2 407 e i
s—aall 38 5y cAalanall saledl Y toluene 5 THF iliay . jaide i ciad S 4
e (—aldle ©) acetic acid o ol Jslaall s caita ks Cial g 44l 5 .
a5l s Aa o Y sl delal Jglaa i Cuaig saal 5 delu sad 4y ) 0,
p— edasilill Aslanal saladl Y sodium  bicarbonate il L paide b il S,
a— magnesium sulfate (5 ¢ a3l dalitiadl salal <285 .chloroform & alding
o (sa5ae A a sile s S Jala a4y dddasa) salall (35 . ymdde Jaria il K
a— <heptane-cthyl acetate b :dd il (e ¢Chromatorex NH :dlela 32L) silica
35 Al J—aiiy g hexane s ethyl acetate & lay ((ethyl acetate-methanol allas

voby LS S all 3 el Al 4685 L ) sl S e (0 pae VAA sy
ESI-MS; m/z 416 [M" + H]. 'H-NMR (CDCl;) & (ppm): 2.05-2.13 (m, 2H), 2.31 (d,
J=0.8 Hz, 3H), 2.96-3.02 (m, 2H), 3.88 (s, 3H), 4.10-4.16 (m, 2H), 6.94 (s, 1H),
7.06-7.12 (m, 2H), 7.18-7.29 (m, 3H), 7.68-7.75 (m, 3H), 7.97 (brs, 1H).
NATRRATD
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(-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol- 1-yl)phenyl]vinyl}-8-phenyl-

5.6.7.8-tetrahydro[1,2.4]triazolo[1.5-alpyridine and (£)-2-{(E)-2-[3-methoxy-4-(4-

methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-phenyl-5 .0.7,8-tetrahydro[1.2 41triazolo

[1.5-a]pyridine

[YIY dauall]
| N’NQ
ODA\/Q N

o O

S-chloro-2-phenylpentanoic acid hydrazide (345
Js—tae (abile ) DMF Y PEN Y) methyl phenylacetate e Jslae Gl
Y+) DMF 2 (e 09 St 2 e Cu) e (5 fiad) sodium  hydride (o
A e Lalaal Gl (50 )+ 5ad Jelill lan iy Bl 35 s (L
I-chloro-3- (e Jstan Cibiay . (g Al 8 e il 2w A5 A58 ¥ 3] 4,0l 3 )
deléll Jolae aliyy (Jelaal) Ly ¥ (Uil ©) DMF & (@ Y.94) iodopropane
edelal by 15V ethyl acetate 5 ele caliay Ll ) 5l 43 jal) 30 da 0 i
¢gsie Sle sodium  chloride & Al 4 piaal) 43l Jus L4 gaanl Akl Juadni g
O pld miie p Y Gaide haiia caad S 5 ¢ (¥ magnesium sulfate (5 —aias

| -
z

(0] X N

N

o~
N/

! ( Pinin /\) Hydrazine monohydrate il .methyl 5-chloro-2-phenylpentanoate
ethanol & (o> ¥.YV4) ol il methyl S-chloro-2-phenylpentanoate (w0 J slae
Jstaa € .l sk 6580 5 Aa s e Je il slae iy of 5L Y1)
) ethyl acetate &xie sodium bicarbonate ¢le Ciliay . jadda btz inf Je L)
a3 ¢anda Sl sodium  chloride & Al 4 gl A5l Juiss g cAslandl salall
Aol Adlanal sald) 85 L jddie daia ciad XS5 Sy magnesium sulfate Qa.98
heptane-ethyl  allas : 48 ) <2a) silica PR (53 gac 2o sile g S Judas ddaf Y

vy LS oS yall 5 jaadll il 55 gl (S e g pae VYo 2Ly (acetate
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'H-NMR (CDCL;) 3 (ppm): 1.60-2.45 (m, 6H), 3.45-3.59 (m, 2H), 4.53 (t, J = 7.6
Hz, 1H), 7.20-7.40 (m, 5H), 8.10 (brs, 1H).
e

(R)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-phenyl-

5,6.7.8-tetrahydro[1,2.4]triazolo[ 1,5-a]pyridine and ( S)-2-{(E)-2-[3-methoxy-4-(4-

methyl-1H-imidazol-1-yl)phenyl]vinyl} -8-phenyl-5.6.7.8-tetrahydro[1.2.4]triazolo

[1.5-a]pyridine
ethyl (E)-3-[3-methoxy-4- (3 f siall S ja (o ilasd 5 (1 paae YV e iaas
(ﬁ—-—A.A Yo ~) (4-methyl-1H-imidazol-1-yl)phenyl]acrylimidate dihydrochloride

Ol 8 LS A8 ylall iy PEOR 1) 5-chloro-2-phenylpentanoic acid hydrazide 4
Akl 51 pias CHIRALPAK™  AD-H &aul 3 daslill ilaped ) Jais L) 0 sYo.
Jy=a cethanol :¢l ) atia 54k ¢am YO X aus Y) Daicel Chemical Industries, Ltd.
A58 YY) elinnd e me b yeay Jadill ) gial S e Y (A8 [l Vo 2 gal)
A Vo clitd Ga) e bseay aidill o giall (S 5a5 (e 1Y) llis s pomas 50

(e 1Y) e (5 s s

ok WS a8y Y elann o) e beay il ) giall (S el 3 j00al all (ysSa

'H-NMR (CDCl) 8 (ppm): 2.06-2.12 (m, 2H), 2.16-2.24 (m, 1H), 2.29 (s, 3H),
2.33-2.40 (m, 1H), 3.85 (s, 3H), 4.21-4.37 (m, 3H), 6.91 (s, 1H), 7.07 (d, J = 16.4
Hz, 1H), 7.13-7.15 (m, 3H), 7.21 (d, J = 7.6 Hz, 1H), 7.26-7.29 (m, 2H), 7.32-7.36
(m, 2H), 7.52 (d, J = 16.4 Hz, 1H), 7.69 (s, 1H).

o LS dddy Yo clanl o) ae Lpeay Ll o giall (S jal 3 juadl il (S0
'H-NMR (CDCls) & (ppm): 2.06-2.12 (m, 2H), 2.16-2.24 (m, 1H), 2.20 (s, 3H),
2.33-2.40 (m, 1H), 3.85 (s, 3H), 4.21-4.37 (m, 3H), 6.91 (s, 1H), 7.07 (d, J = 16.4
Hz, 1H), 7.13-7.15 (m, 3H), 7.21 (d, J = 7.6 Hz, 1H), 7.26-7.29 (m, 2H), 7.32-7.36
(m, 2H), 7.52 (d, J = 16.4 Hz, 1H), 7.69 (s, 1H).
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(-)-8-(2-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yl)phenyl]vinyl 1-5.6.7,8-tetrahydro[ 1 .2,4]triazolo[1,5-alpyridine and (+)-8-(2-

bromophenyl)-2-{( E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1 -yDphenyllvinyl}-

3,6.7.8-tetrahydro[1,2.4]triazolo[ 1 .S-alpvridine

[YIY Ll

| O )
V. r ",
OWN o) D/\/LN/ ..
o - O
N 7)

N
=

1-amino-3-(2-bromophenyl)piperidin-2-one (.14

¥ (Alilke 0) DMF «® (> Y) methyl 2-bromophenylacetate o Jslase caliay
DMF (o8 (mae YA /€0 die ey o $5a3) sodium hydride (e (3las
e Ll ol iy (356 V0 sl Jelal J_,IM‘—!ISJC\.E]‘\J.}JJMQ_AM(JJ.L\HA Ye)
1-chloro- (3 Jslae Giliay .Ls)sizfcmmﬁ;z@sa Vo sad 48 jall 5 ja da
Istae oy (L el b ) (Sl ©) DMF 4 (aa V.4%) 3-iodopropane
by i o Yethyl acetate el ilia, Al ) osda A8 il 50 a A yn die Jelal
sodium chloride a—e A_a3lil) 4, ponall d52laY Juiss oAy gl d30haY Jeadii g ¢ Jelinl
gLy Uadde v ¢t € 5 & (¥ magnesium sulfate (§ 8 Ciiat cpdie Ao
<l —ay .methyl 2-(2-bromophenyl)-5-chloropentanoate N
methyl 2-(2-bromophenyl)-5- (e Js—laa (sl €) Hydrazine monohydrate
Js—ae oty ¢ salile Y+) ethanol & (> Y.A%0) &3l LLaY chloropentanoate
Hydrazine monohydrate —sl_cay .clel o &3 304 43 adl 3 ) ja da 0 e Jelal
0 50 5 m e e el slae iy e il Ulae Y (AL A) il
&uie sodium  bicarbonate ¢le Ciliay . aida Jaaza caat Jeldl Jelae 38 5. sy
A samall A_Sihall 3 it A gazaa A8 Jnis 5 dddaial) salad) Y ethyl acetate
KA @ Y magnesium sulfate (3558 agas cpmie Sle sodium chloride &= dasll)
el Sl al Gl o gial) S e (aan V.00 € zWY Jadda Jaiia Ciad
sl LS S 5l 6 3paal

YEYA
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ESI-MS; m/z 269, 271 [M* + H].

e Yeuw

'

(E)-N-[3-(2-bromophenyl)-2-oxopiperidin-1 -yl]-3-[3-methoxy-4-(4-methyl-1H-

imidazol-1-y])phenyllacrylamide
(E)-3-[3-methoxy-4-(4-methyl-1H- (s (5—tae o (p V.£A) BOPCI iliay

l-amino-3-(2-bromophenyl)piperidin-2- c(fa,a \) imidazol-1-yl)phenyl]acrylic acid
Yo Jelill Jolas aliyy o ildle Y. ) DMF & (Al Y.V) TEA 5 (e V.¥1) one
(J—elill Jny 13 Y ethyl acetate 5 el Ciliay . cile b 06 34 48 2l 5 f a ds o
«@ia (Sl sodium chloride pe A3l 4y gl Al Jusis .4,  gozanll Akl Jiadn
Adlanial) salall 85 L yaise Jaiia iy K S @ SlY magnesium  sulfate (3sb aias
ud « ¢Chromatorex NH :ikla 33L) silica ada 3 gac 2o la s S udat ddaid o
Al O sS5L() giall S o (e pa VAT z &Y (ethyl acetate-methanol plas i dianl
vy LS S all 3 aall
'H-NMR (CDCL) & (ppm): 2.00-2.15 (m, 2H), 2.18-2.28 (m, 1H), 2.29 (s, 3H),
3.63-3.68 (m, 1H), 3.76-3.78 (m, 1H), 3.78 (s, 3H), 3.80-3.84 (m, 1H), 4.22-4.26 (m,
1H), 6.50 (d, J = 16.0 Hz, 1H), 6.84-6.91 (m, 3H), 7.09 (d,J=8.4 Hz, 1H), 7.14 (dd,
J=7.6,12 Hz, 1H), 7.26-7.31 (m, 1H), 7.42 (d, J = 16.0 Hz, 1H), 7.46 (dd, J = 7.6,
1.2 Hz, 1H), 7.56 (dd, J = 7.6, 1.2 Hz, 1H), 7.73 (d, T = 1.2 Hz, 1H), 10.49 (s, 1H).
Gaas

(R)-8-(2-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-5.6,7.8-tetrahydro[ 1 .2.4]triazolo[1,5-a]pyridine and (S)-8-(2-

bromophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-

3.6.7.8-tetrahydro[1,2.4]triazolof 1 JS-alpyridine
(E)-N-[3-(2-bromo C—a d}__l:.q paal g deli sadl ol aiss B.Jl.:-“ & (A

phenyl)-2-oxopiperidin-1-yl]-3-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]
J—elal lyls o 5y (bl Y) phosphorus oxychloride & (> Y.Y¥+) acrylamide
V) Acetic acidul_.'a:a.UA_AAAMQ;JJS‘HES&)MHJIJ;R;JJGJ‘I 3
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e Jelil Jotae il dalandl ol Y (p> 1) ammonium acetate (Al
R0 A5 n A (Y 2l Jelisl Jglae @y 50l el 50d Ay et o0
sal Y ethyl acetate & sodium  bicarbonate sle Ciliay . jmisie Jain cuad
sodium chloride a—s 423l 4 guiaall A8daY Juuas A guaall A3kl Jadn ¢ cdilanal)
(—8 u.aﬂ;.n daria Cad S & Y magnesium sulfate (3sh Cadas cpia Jle
ALl 32L) silica pa (63 50 Honsles S alan Aol g Al Aadanal) sald
U—e p—ae 1Y = 15Y (heptane-ethyl acetate aUas 1idaill (ula ¢Chromatorex NH
Aol 52 (e ©0) a3l eyl Jmiss Ol sl S e e Slagad
Y© X 4 Y) Daicel Chemical Industries, Ltd. 4au 51 aioas CHIRALPAK™ AD-H
Liall o gwll € g Y (388 / allle Vv 138 Jaxe cethanol e sk fau
Bl O sl S sy (e Y o) Gl (5 ems ()50 3083 VA elisiad pe ) & Lo

(pe Y0) om0 gm0 505 2883 Y £ ol (e ) & by

ol LS AR VA Ll n) o by ey il ) sl S5l 5 gl il 450
'H-NMR (CDCL3) 8 (ppm): 2.03-2.20 (m, 2H), 2.30 (s, 3H), 2.35-2.42 (m, 1H),
3.70-3.75 (m, 1H), 3.86 (s, 3H), 4.25-4.35 (m, 2H), 4.76 (t, ] = 6.4 Hz, 1H), 6.86
(brd, J = 7.6 Hz, 1H), 6.92 (s, 1H), 7.08 (d, J = 16.4, 0.8 Hz, 1H), 7.13-7.17 (m, 3H),
7.21(d,J=7.6 Hz, 1H), 7.26-7.27 (m, 2H), 7.51 (dd, J= 7.6, 0.8 Hz, 1H), 7.69 (d, J
= 0.8 Hz, 1H).

o LS 2880 Y4 olifiad (e gn Ly Tl o ) S 5l 5 a5
'H-NMR (CDCls) & (ppm): 2.03-2.20 (m, 2H), 2.30 (s, 3H), 2.35-2.42 (m, 1H),
3.70-3.75 (m, 1H), 3.86 (s, 3H), 4.25-4.35 (m, 2H), 4.76 (t,J=6.4 Hz, 1H), 6.86
(brd, J =7.6 Hz, 1H), 6.92 (s, 1H), 7.08 (d, = 16.4, 0.8 Hz, 1H), 7.13-7.17 (m, 3H),
7.21(d,J=7.6 Hz, 1H), 7.26-7.27 (m, 2H), 7.51 (dd, J = 7.6 Hz, 0.8 Hz, 1H), 7.69
(d, J=0.8 Hz, 1H).
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8-(2-bromo-4-fluorophenyl)-2-{( E)-2-[3-methoxy-4-(4-methyl-1H-imidazol- 1-

yDphenyl]vinyl}-5.6.7.8-tetrahydro[ 1 .2.4]triazolo[1.5-alpyridine

| VA
V4 r
o} ~Ay
/~N
N 72 g

1-amino-3-(2-bromo-4-fluorophenyl)piperidin-2-one (adds
2-bromo-4- (4—a Js—taa Y (Ll ) Thionyl chloride Jagull sliay
ve Jeldill Jglae iy of jlill o +) methanol 3 (aa ©) fluorophenylacetic acid
g‘ufisuh&m&dcuﬁlkﬂi_}s_ﬁ Baal g delu 8aal 4d 2l 5 ) ja 4o
A Lala 50l silica Aol dida DA Jgladll =5 .ethyl acetate (8 Adlanall 3aldll
methyl 2-bromo- Wy adde haria cuad dad yall 30l KAy «(Chromatorex NH

LREETR)

methyl 2-bromo-4- ;s Js—tae Gl . (aa ©.0Y) 4-fluorophenylacetate
sodium hydride — 3—teo ) (il ©) DMF & (a> Y) fluorophenylacetate
@l 208 @5 (Gl Y1) DMF (g (e Y01 81 sie ans ) e s 5in)
LR850 a5 pa e e Lils) Cally (G383 1+ 5aal Jelidl (e i
(— AY) 1-chloro-3-iodopropane (- Js—lae il (s 8 5 e Bl 5y I~
u)ﬂlz)\Hi\;Jamd‘:uﬂld}lug_\lig‘dsuﬂllgls‘;lj()ﬂgﬂao)DMF‘éA’
At Jaitiy Jclil by 13 Y ethyl acetate sele Giliay L cle Ly D1 50l
B8 hind e e sodium  chloride g a3l 4 gumall Qi) ok’ s sucanl
Hydrazine mono <l . ja_830 i o a9 A ALY magnesium sulfate
methyl 5-chloro-2-(2-bromo-4-fluoro)phenyl Js—taa (Al A) hydrate
Jodae Ga «(Abll Y +) ethanol LY PEN Y.Vo) zolill sl sl pentanoate
) A Jelal Jolae o j . Caaly cilelu ¥ 5ad S S sale) aw Jelanl
sodium bicarbonate el Sl_ay . o 30 Jaina Cin’ Ko b @l s ) ja da
A0l & paall AS0lal Lokt 3y guanl Akl Jiait ¢ (dalanadl 3ala) ¥ ethyl acetate g
Qa3 S5 b AY magnesium sulfate (5 g8 idat ¢axia Al sodium chloride &

YEVA

‘o

Yo



YY.
Pl (35 ac 8 ya il s S Jalas Ahand 4y Aatll dalaall sl 0 . aida Jaria
S0 (e pma V.V OV 21 (ethyl acetate-methanol el s 4duaill Cuie) silica
.&L«SQSJAJS_)M| all ()65 L ol gl
'H-NMR (CDCL:) 8 (ppm): 1.92-2.00 (m, 2H), 2.11-2.18 (m, 1H), 3.57-3.62 (m,
1H), 3.65-3.72 (m, 1H), 4.03-4.06 (m, 1H), 4.60 (brs, 2H), 6.98-7.02 (m, 1H), 7.15
(dd, =84, 6.0 Hz, 1H), 7.32 (dd,J = 8.4,2.8 Hz, 1H).

(E)-N-[3-( 2-bromo-4-fluorophenyl)-2-oxopiperidin-1 -y1]-3-[3-methoxy-4-(4-

methyl-1H-imidazol-1 -yl)phenyllacrylamide
(E)-3-[3-methoxy-4-(4-methyl-1H- 1 G—dre ) (?‘ \.i/\) BOPCI <iliay

1-amino-3-(2-br0mo—4-ﬂuorophenyl) ‘(H \) imidazol-1-yl)phenyl]acrylic acid
Islae il g o jalille Y:) DMF b (bl V.)) TEA 5 (aa V. ©) piperidin-2-one
«delall Lds Y ethyl acetate 5 ¢lo <alizay . Jalll Jl ke A 2l 5 ) a da jy mie Jelil
¢gmie Jle sodium  chloride & Aa0lll & gumadl A3kl Juiat 4y gan ALY Jonins ¥
dalanall salall 855 . jadde Jozs Ciad FR s Sl magnesium  sulfate (358 Cadas
tChromatorex NH :4lals 53L) silica P (s3sae (A ga gila s S Jalas ddaud g daslil
OS5 Ol sind) oS ja (1 ane 40Y £ 1WY (ethyl acetate-methanol alas rdh il Cuia
rsht WS S yall 5 jaaall il
'H-NMR (CDCl) 8 (ppm): 2.02-2.10 (m, 3H), 2.18-2.25 (m, 1H), 2.30 (s, 3H),
3.64-3.69 (m, 1H), 3.80 (s, 3H), 3.83-3.89 (m, 111}, 4.18-4.21 (m, 1H), 6.46 (d, J =
15.6 Hz, 1H), 6.87-6.92 (m, 3H), 7.00-7.05 (m, 1H), 7.15 (d, ] = 8.4 Hz, 1H), 7.33
(dd, J = 8.0, 2.8 Hz, 1H), 7.41-7.47 (m, 2H), 7.73 (d, ] = 1.2 Hz, 1H), 10.29 (s, 1H).
Galas

—_—

8-(2-bromo-4-fluorophenyl)-2- { (E)-2-[3-methoxy-4-( 4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-5.6,7.8-tetrahydrof 1 .2.4]triazolo[1,5-alpyridine
(E)-N-[3-(2-bromo-4- (5« Jslans 324l sdcbusad Sladl G sale) & U

fluorophenyl)-2-oxopiperidin-1 -yl]-3-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl

YEVYA

\o

Yo



v
b 1s @ gy (ki V) phosphorus oxychloride (s (p2= 3©Y) phenyl]acrylamide
Acetic acid UMUASM-LMQMJSJ;)?:}‘B)L“ 5ol da o ) aswt Jelal
e Jelill Jslae iy cdalana salad) (#> 1) ammonium acetate (Alile V)
S0 AN 5 om a0 () sl el Jylae o aanly Aol sad 4y g0 04
salall Y ethyl acetate &ie sodium  bicarbonate ¢l Ciliay . jaide hainia uas
sodium chloride a—s d—a3lill 4, guaall 48kl Jouks A pamall Andall Juadi g cAilana)
0 . paddie i Cand K & Y magnesium sulfate (3 59 il candia sl
1A Lals 33) silica A sasae Al gileg S Jilas daid g dasldl dadanal salal
O—s p—> 009 ~ 1Y (heptane-ethyl acetate pUa3 1 Aial Cuia ¢Chromatorex NH
ol LS S5l 8 Sl il (555 . o il S s
'H-NMR (CDCI3) § (ppm): 1.98-2.20 (m, 3H), 2.30 (s, 3H), 2.35-2.42 (m, 1H), 3.86
(s, 3H), 4.28-4.31 (m, 2H),4.71 (t,J = 6.4 Hz, 1H), 6.87 (dd, J = 8.4 Hz, 5.6 Hz,
1H), 6.92 (t, J=1.2 Hz, 1H), 6.96-7.01 (m, 1H), 7.07 (d,J=16.4 Hz, 1H), 7.14-7.16
(m, 2H), 7.22 (d, J = 8.0 Hz, 1H), 7.36 (dd, J = 8.0, 2.8 Hz, 1H), 7.51 (d, J = 16.4
Hz, 1H), 7.70 (d, J = 1.2 Hz, 1H).
RAANS
ilas

8-(2-fluorophenyl)-2-{( E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1-yl)phenyl]

vinyl}-5.6.7.8-tetrahvdro[1 .2.4]triazolo[1,5-alpyridine

| N-N
7 F
OWN
/N
N%

(E)-N-[3-(2-fluorophenyl)-2-oxo O—a (P'A" £TA) o sl S e e Jians

piperidin-1-yl]-3-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]acrylamide
AV Il B A LS Ay Hhall sy 250L 30LS 2-fluorophenylacetic acid 5 (ase V1 )

el LS S 5all 5 jadll il 55

Vo

Yo



YvY

'H-NMR (CDCl) & (ppm): 2.03-2.24 (m, 3H), 2.29 (s, 3H), 2.33-2.39 (m, 1H), 3.85
(s, 3H), 4.27-4.30 (m, 2H), 4.58-4.61 (m, 1H), 6.91-6.92 (m, 1H), 6.93-6.98 (m,
1H), 7.05-7.15 (m, SH), 7.21 (d, J = 7.6 Hz, 1H), 7.24-7.30 (m, 1H), 7.51 (d, ] =
16.4 Hz, 1H), 7.69 (d, ] = 1.2 Hz, 1H),

YYA Jbs
Gulas
2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(2-
methoxyphenyl)-5.6.7.8-tetrahydro[ 1.2 4]triazolo[1 .3-a]pyridine
[Yv Lruall]

| N
Y OMe
/7N
N %

(E)-3-[3-methoxy-4-(4-methyl-1H- s (r—e YVY) sl o€ e Je Jans
imidazol-1-yl)phenyl]-N-[3 ~(2-methoxyphenyl)-2-oxopiperidin-1 -yl] acrylamide
Jlfe 8 LS a5y Hhall sy 4004 0LS 2-methoxyphenylacetic acid s (ape 1Y 1)
vl LS S pall 5 300l pall eS8 YV
'H-NMR (CDCls) 3 (ppm): 2.00-2.29 (m, 4H), 2.29 (s, 3H), 3.81 (s, 3H), 3.85 (s,
3H), 4.22-4.32 (m, 2H), 4.66 (t, ] = 6.4 Hz, 1H), 6.82 (dd, J = 7.6 Hz, 2.0 Hz, 1H),
6.87-6.92 (m, 3H), 7.07 (d, ] = 16.4 Hz, 1H), 7.12-7.16 (m, 2H), 7.21 (d, T = 8.0 Hz,

[H), 7.23-7.28 (m, 1H), 7.51 (d, I = 16.4 Hz, 1H), 7.69 (d, T = 1.2 Hz, 1H),
WA Jt

- ].w
0

8-(3-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol- 1-yDphenyl]

vinyl}-5.6.7,.8-tetrahydro[1 .2.4]triazolo[1,5-alpyridine

(VY Zagall]

YEVA
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v/
/N Br
N

(E)-N-[3-(3-bromophenyl)-2-0x0 (j—e (—s ¥0) sl €y Je Juans
piperidin-1-yl]-3-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]acrylamide
AV Qe LS A8 5kl by 2804 33LeS 3-bromophenylacetic acid s(p>Y.vry)
rsh LS S yall 5 3aaal) Al (o
'H-NMR (CDCls) 8 (ppm): 2.00-2.24 (m, 3H), 2.30 (s, 3H), 2.34-2.40 (m, 1H), 3.86
(s, 3H), 4.27-4.33 (m, 3H), 6.91-6.92 (m, 1H), 7.05-7.02 (m, 2H), 7.14-7.16 (m,
2H), 7.20-7.24 (m, 2H), 7.30 (t, ] = 2.0 Hz, 1H), 7.40-7.43 (m, 1H), 7.52 (d, ] = 16.4
Hz, 1H), 7.70 (d, J = 1.2 Hz, 1H).
YA Jla
s

2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(2-nitro

phenyl)-5.6.7.8-tetrahvdro[ 1 .2.4]triazolo[1,5-alpyridine

| NN
7N
N%

(B)-3-[3-methoxy-4-(4-methyl- 1H- ¢ (rsa Y +) il S0 e Juans

[VIA Zapall

imidazol-1-yl)phenyl]-N-[3 ~(2-nitrophenyl)-2-oxopiperidin-1 -yl] acrylamide
AV JlBe 8 LS AG) hal sy 3500 30LS 2-nitrophenylacetic acid s (aa .YVv4)

o LS S5l 5 paall il (oS5
'H-NMR (CDCl3) 8 (ppm): 2.13-2.32 (m, 3H), 2.29 (s, 3H), 2.55-2.61 (m, 1H), 3.85
(s, 3H), 4.31-4.35 (m, 2H), 4.92-4.95 (m, 1H), 6.91-6.92 (m, 1H), 7.04 (d, ] = 16.4
Hz, 1H), 7.12-7.14 (m, 3H), 7.21 (d, J = 7.6 Hz, 1H), 7.43-7.49 (m, 2H), 7.56-7.60
(m, 1H), 7.69 (d, J = 1.6 Hz, 1H), 8.03 (dd, J = 8.0, 1.6 Hz, 1H),

YEYA
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YEVA

A\'E
Vel Jbe
28 O (s fee e Rpnae WIS Ao )3 6 AP peptide JaY (oS s
Apall o Sl 3008 Jlel) Ul e A1 CLEAY) ¢ plladl (e it (s sal
llal g1 5 T el

02 U s e Al Bae LS e 5 (1)

o= Wistar Ga)lé Ol s e Zdall 38 (e A Aae LA g i Je jumnas
33y 12V Jl 3 +(Charles River Japan, Yokohama, Japan) (sl CsSal YA o gl
cCp—indl G gl Jiady Lether s Gl Jala A i &) goa (e gh) e A’
PG o Ao emxBy 3500 L-15 dauy 4 ueny
(Invitrogen Corp. Cat #11415-064, Carlsbad, CA, USA, or SIGMA L151 8).
=il L addl A O o0 pi—dl 5 gae Coad Al 5 ) pens
$ sz enzyme Js—sa é enzyme e Al i _aandll duadl 5 ) NEN
(Invitrogen Corp., Cat #15050-065, Carlsbad, CA, USA) ¢/ +.Yo trypsin —lc
4883 Y 52 4352°YY e (Sigma D5025, St. Louis, MO, USA) ¢/ +.+\ DNase
3l did diae e paall s 48l enzyme Jelis (¢ LAY sy - Laull
—0 aliay 5 Adllall salall J1 3 (380 © saa) A58 28053100 e (53Kl oLl
Neurobasal medium™ axaa . 4_lil) 312 A8 sl e aldle Y
B27 4dl_) 50l &= p= (Invitrogen Corp.Cat # 21103-049, Carlsbad, CA, USA)
Y@ 2-mercaptoethanol «(Invitrogen Corp.Cat # 17504-44, Carlsbad, CA, USA) /Y
L-glutamine «(2-ME, WAKO Cat # 139-06861, Osaka, Japan) ol )= o S
¢(Invitrogen Corp., Cat # 25030-081, Carlsbad, CA, USA) ¢ 4l 2 e v.o
(Invitrogen Corp., Cat # 15240-062, Carlsbad, Gl yhd Claliae —4 ga Cifalicas 5
Jas gl aasiiy oSyl pus xic .(Neurobasal/B27/2-ME) ic ool S CA, USA)
Akl A S e -(Neurobasal/B27) sa—a 3 2-ME daly) pe ae S gl iy
£r 05 288 Pla o Al 28 A & € U158 sl il ]
(Cell Strainer, Cat #35-2340, Becton Dickinson Labware, Franklin Lakes, _fia s S
e gz bl o Al B8 Gl iy Agpane A4 3le iy, NI, USA)

VYo

Yo



Yvo

Py Y @Ji;\eli:\msg“‘-d%”dé“—/)ﬂjﬁ:“ Voo pasy LL
poly-L or D-lysine a—e e (daia e 471 ¢« polystyrene 4e 2e Gib 4
(Falcon Cat # 35-3075, Becton Dickinson Labware, Franklin Lakes, NJ, USA))
S BIOCOAT™ 48 iy f colaaf Al 4y Ll iy poly-L-lysine pa (i
(Cat # 35-6461, Becton «poly-D-lysine &= —hia ld Aol )5 e AN e il
LS poly-L-lysine e dshidll (5 a4 -(Dickinson Labware, Franklin Lakes, NJ, USA)
Voo aie (SIGMA P2636, St. Louis, MO, USA) poly-L-lysine Jslae juany AN
borate buffer (i s us Lol Cifie we g Sudll 0o A 5 ) peas Sillle [l ja g Sae
A0 b (Y dsdadl Gl (A0 ua g ua o) ool a e v o
BJARAJH)EJ‘J;%JJA&MJ@;/JH}JS*\H e ‘pe 17 g polystyrene
G—b ity Ly (0 J5h add f Ul Jlgh & it die (3] o saaly dcla
PURNETTS & 94y ‘f&u;u@jﬁi d Sl e € cpe 97 4y s polyester ic e
o Pl el )l ot s (e davy ff dine PBS ¢l s e (o ahady
¢l5— 130=CO, /0 sa lgy diliaa i sl ps 8l LT 3 LD & 55 5L
Neurobasal™/B27/2-ME lau e dasll 40S) 4l e Jass A Ay ATV aie
Al B Y sad Mae LAY ST LB JUNN
S el Ail)

bl AN sl )33 b LS e el £ ol 2 e el @l el il
1= 5513 ¥ Neurobasal (e (xe [ ils S YA+ Loy Ciliagy e 5l (ie (e
Js—lae <o isy .L__iaf (Neurobasal/B27) B-27 /Y L $3—235 2-ME
“a—a; Neurobasal/B27 g LV} oSyl (DMSO GaY Lia) dimethyl sulfoxide
Yoo cadainale Gl s thall Sl 58 ) Galesd ) o o S 5 ()5S
Sl 1Y el DMSO 3 5 00580 auesl s g Jaliy pe [ A5 Kae
A5 Ao penddl ) Lt DMSO
S} 23]

padi—y ol ISH Zakl aeat g S pall A3l g oL Y sad LAY g5
«APx-42 ELISA (8 Jal s Caiss gl g0 dumdl .ELISA LS i) Jass gl

YEYA
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YEVA

A\

ELISA (sl ELISA d—c sane pe 58l il Cagadl 3al o Silezl 0 Y Caiss
-ABx-40
Adad) sl ans

A8 (3a e oy abiay Al el a2l B MTT jlaaly 4 s lis ani a3y
Sl o 1y ) LYl dau ) gen 2y gl ) e [ A S Ve 58
3 I3 (SIGMA M2128, St. Louis, MO, USA) MTT _jLlL. [paa A o Jslaa
(Dulbecco's phosphate buffered Saline, SIGMA D8537, ST. Louis, MO, D-PBS(-)
780 ~C02 /o g dlian @ 18 Ganys sl ) e [ Al S A e USA)
e Da I MTT 43 s ol catie Giliay L4880 ¥+ sl 4 50TY e ol g
—~COy /0 gy &l _an &* I formazan MTT & )4l i e [ alg Saa Ve
ol S fie 5 mny . Jlagl 5004 4 i oabaia¥) il g (A 50TV aie ¢l ga /40
«(sodium dodecyl sulfate) SDS (s aa Voo oy (ot WS MTT 43 s gy
Yoo edabine Jolas * ((WAKO 191-07145, Osaka, Japan) sodium lauryl sulfate
. pale cle pllle Yoo & N,)N'-dimethylformamide (o jlll Yo. & haliy il
s—aall () Ll < e acetic acid s 3S 0 HCI (ye JS e il S Yoo Giliay
Y s (A Al s g suel G g z ol

Uydaas bl o b 3y ine LA (gl el )5 00 ¢ gundl Ut el e
L 20 Al e duliddl a8l s e s «(bkg) Al A )5S MTT
G A sana) Al de genall Jilie Zuwsdl) Caniy . Lgie bkg ad » sk oy
A8l sha a5 435 )lal ¢(CTRL (e /) (CTRL «yilic &e Aallas

% of CTRL = (A550_sample — AS550_bkg) / (AS50_CTRL - A550_bkg) x 100
e galaic¥) 1A550_bkg il Sl oo die aliaiayl :A500_sample
Gi—ad Siasili 00+ vie (alaia¥l 1AS50_CTRL ehpuladl] aill el Sasils 00,
(Aad de geaddl
AB ELISA

ELISA Kit L 2l 5l sale 5Las) de gane a0t (AB ELISA oY Al
ELISA Kit Ly & 523 8ale 580 de sanag 2y 6 fgad] (£ ) Wako (# 290-62601)

Vo

Yo



Yvy

s Wako Pure Chemical Industries, Ltd., (e 4,8 Al (£+) Wako (# 294-62501)
(8+7Y) JLas) de sanas (YYVYY a8 ) A B A i 3aba (£Y-Y) Llod) de gane
Immuno-Biological Laboratories, Co., Ltd. (IBL (YVYVyY p8) dedl Ly Al g2 30l
el e i e Toliy S5y ) b Lghamy o 5,10 5 a3 .Co, Lad)
plasi by 2 15 AB 5l ae aie f lae L (A8 pal 235N 8 28 guca sl G hl)
ef =) Law &) i 30l peptide =B Ol e cEY=Y L A 5l sals peptide
Al gilull ¢f (Calbiochem, #171596 [AB42], #171593[AB40]) L DB s
(CTRL (e /) & ,lidll 4o ganal by 8 AP Sl A fie duw€ ) Jsaa b

At el oy (6 AB S5 st i€ ¥ () a3 il s gl
(CTRL (s 1) 4 jlaal

[ dsnl

(0> Fm 5il) IC50 dnity AB42 Uy mis 2 LAY oS e
¢o Y Jla

% ¢ Jlue

YA o Jbe

' 1 e

1y V O

AY q b

Yy Vo Jb

\V. VY JGa

YA Yo Jb

oA VY Ol

VY. YA Qe

£ VY b

YV Yy Jb.

T Y JGs

| ry ¥ Jbe

YEYA



YVYA

Y ¥Y Jbe
[Y_Jsas]

(o a sil) 1C50 Aasiy AB42 2l Lmis L2l DLEY) (S g
v¢ ¥ Jbe
Ao o Jl.
iy £4 e
¢ oY Jlw
Y ¢ 0t e
Y9 oA Jls
£\ e Jbia
Yy 1Y Jbe
YA T Jb
Y. 1 Jbe
V¢ 19 e
go Vo Jlw
AY VY Jbe
[¥ Jsea]

(olon Faonsil) 1C50 daiis ABA2 £l (mia 2 JEaY € e
vy VY e
% YY4 e
VY VY Jtia
¢y VYo Jba
Y¢ ¥ Jba
¢y VYA It
YY YV i
Yy V¢4 b
1 Yoy b

YEYA




Yva

YEYA

A Yov Jba
¥4 Yoo Jb
' WY b
Yy Ve Jba
gl pmiad 5l a1 AV e (Sl o sl o UV Joandl zils
AB42

A lad 1 500 i sie 155 Do sl () Zeled) Al 0 S5l
doladde jig o oS Aol g1 AV s celll Wik (A2 £y Qi gk
-Down (= e 5 Alzheimer (a 3e Jio AB Ay puac Jlad a gl 20l
AB40 gl J el Hals 4l el g1 54D e (1) delall sl O Sl
Umie AB sy (oae dIad (el e S wile JalaS e ol 055 (AP42,

-Down _a e 5 Alzheimer L= ye




YEYA

Adeall yualic
H(I) Aapall 8 Jidie (compound) S e —)

(A% R

NP ] N

N/\N/LZ1 R4
( A1)p/\=—_/

Legia US5 cuilide o uBiliia R 5 R® (5580 Cum cdia L sl 5SLe 8 J gk (salt) el
Al 5%, enitrogen 53 f CH 58 Z' (5 A3 Jsadl de gy O 1 b Sy Juay
A2 il Ao pana (o i iy 8 A 058 AT ol e same e iR Ji 8
Ao seme g Het 0585 ¢F ) Jiﬁmﬁqwsa““u-l‘ Vo b s p s
:(11-7) 4 (11-6) ‘(11-5) «(11-4) ‘(11-3) «(l1-2) «(II-1) dxpall & Ahia heterocyclic

Y\)——/ \QJ *p

-5 -6
((double bond) 4845 ddad , S (single bond) 9 4y fay — ua)

A4 Ul e sane 05 e In ¥ I ) g Jaies 5 3D

4c gaxa (V) chalogen 3,3 (Y) chydrogen 5 3 (V) :Al Joll 3e gana
(1) C2-6 alkynyl i c yasa (°) «C2-6 alkenyl A—c gaas (¢) «C3-8 cycloalkyl
O30 Bl ¥ Y &= C1-6 alkyl 4c gana Jaiiud 38 ¢ua) C1-6 alkyl e sana
-(halogen < )3

<hydroxyl 4= seas (¥) ¢halogen 5_3 (Y) <hydrogen 3 ;3 (V) :A2 Ll de gena
C1-6 alkoxy 4c sanse Jafid 3 ¢ua) CI1-6 alkoxy 4c same (1) ccyano Ae sena (¢)
Ae pune €16 alkyl Ae pune (e 20555l e ganall (05 ke S ¥ ) o
Ac 5ane (V) ¢(C3-8 cycloalkyl ic sexas C2-6 alkynyl A< sens «C2-6 alkenyl

-C2-6 alkynyloxy 4c saaa (A)s «C3-8 alkenyloxy

R

'Y

\A3

AR

Vo

|l

VY

YA

Y4



YA

-

A c sana (V) S CI-6 alkyl dc gana (Y) chydrogen 5,3 (V) :A3 Jssll de gana
-(halogen 3 )3 (£) 4 «C1-6 alkoxy

<hydroxyl 4= saas (¥) chalogen 3 3 (Y) <hydrogen 3 (V) :A4 il de gaae
(V) «C2-6 alkenyl &c sane (1) «C3-8 cycloalkyl 4c sana (°) «cyano e sena (¢)
(SRR g B MDA ¥, W s C1-6 alkyl 4 gane (A) «C2-6 alkynyl ic gasa
Vi) aedaius 8 a0 C1-6 alkoxy de sense (3) A5 ol de seae (a5 lada
aads oy g Jaid 8 Al amino Ao gena (V4) A5 Lol de gana (e b lide Jily
& Jaid B Al carbamoyl de gaas (1Y) A5 Lol de sane e o lida oy
pyridiny] «phenyl A—c gana (VY) (A5 Joad) de gana (10 Cplie by o aaly g
(V) <AS diall e pame a5 lide iy ¥ ) ) pa Jaiass 38 ) naphthyl
-C1-6 alkoxycarbonyl 4c yaza (1 £) 5 carboxyl dc sans

chydroxyl 4_c sans (¥) <halogen 3 (Y) <hydrogen 3_3 (V) :AS did de sena
JAd 38 Eun) C1-6 alkyl 4e sane (1) ¢nitro 4c gana (°) «cyano 4c gansa (¢)
15 Cua) C1-6 alkoxy ie sana (V) «(halogen < )3 ¥ ) ) &= C1-6 alkyl ic gena
3 Al amino e gana (A) ¢(halogen <l 3 ¥ ) ) &e C1-6 alkoxy 4c sans Jafind
A5 &) phenyl de sana (1) 5 C1-6  alkyl (e sane o 3aal e pena ge JAfini
.(halogen <3 ¥ Y &= C1-6 alkyl dc gana Jasiud
a1 Aleall jusinl s 4a 19153 el (sal) el S (compound) S yall —¥
Y 98D 0S5 Cl-6 alkyl dc gana sa Al ()5S,
r—alic e aaly L;Y lada 40 Lﬁl 39 Jsial (salt) plall ol (compound) oall —Y
-nitrogen 33 & Z' 058 s oY Y e Llasl
s—alie G aaly Y Lk 4te W5 Jsall (salt) elad f (compound) S yall — ¢
CH 58 Z' 0155 G oY 1Y (e dlaal)
o—alic (e aaly "531 [P AE Lﬁ\ 3 Jsial (salt) Ll J (compound) < yall -0
(¥) chydrogen 53 (V) (e 4385 de ganall o A2 DBy dua ot 1Y e dleall

:C1-6 alkoxy e seas (£) 5 cyano e sanue () <halogen 5 ;3

YEVA

AR

Yy

Yy
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Yy

YA

Y4
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(1) 1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methy1-lH-imidazol-l-yl)phenyl]

vinyl}-6,7-dihydro-5H-imidazo[1,5 -a]pyrazin-8-one,

(2) 1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-IH-imidazol-l-yl)phenyl]

vinyl} -7-methyl-6,7-dihydro-5H-imidazo[ 1,5-a] pyrazin-8-one,

3) 1-(4-ﬂuor0phenyl)-3-{(E)-Z-[3-methoxy-4-(4-methy1-lH-imidazol-l-yl)phenyl]

vinyl}-5,6-dihydroimidazo[5,1-c][1,4] oxazin-8-one,

(4) 1-(4-fluorophenyl)-3-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-yl)phenyl]

vinyl}-5,6-dihydro-8H-imidazo[5,1-c][1,4]oxazine,

(5) 1-(4-fluorophenyl)-3-{(E)-2- [3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]

vinyl} -7-methyl-5,6,7,8-tetrahydroimidazo[1,5-a] pyrazine,

6) 3-{(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl}-l-phenyl-

5,6,7,8-tetrahydroimidazo([1,5-a]pyridine,

(7) (+)-8-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-5,6,7, 8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(8) (-)-8-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

©)) (+)-2-{(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-l-yI)pheny1]Vinyl}-8-(3,4,5-

trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(10) (-)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -y)pheny1]vinyl}-8-

(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro [1,2,4]triazolo[1,5-a]pyridine,

(11) (+)-5-(4-fluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl}vinyl}-5,6,7,8-tetrahydro[1 ,2,4]triazolo[i ,9-a]pyridine,
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(12) (-)-5-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(13) (+)-2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-lH-imidazol—l-yl)phenyl]vinyl }-
8-(3,4,5-trifluorophenyl)- 5,6,7,8-tetrahydro [1 »2,4]triazolo[1,5-a]pyridine,

(14) (-)-2-{(Z)-1-fluoro-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-
8-(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(15) (+)-2-{(E)-2-[3-fluoro-4-(4-methyl-IH-imidazol-1 -yDphenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(16) (-)-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(17) (+)-2-{(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-1 -yDpheny1}vinyl}-8-
(2,4,6-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(18) (-)-2-{(E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-1 -yDphenyl]vinyl}-8-(2,4,6-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(19) 7-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]
vinyl}-6,7-dihydro-5H-pyrrolo[1,2-b][1 ,2,4]triazol-7-ol,

(20) (-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(3,4,5-
trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,

(1) (+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1 -yDphenyl]vinyl}-8-
(3,4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,

(22) (+)-2-{(E)-2-[2-fluoro-5 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-8- (3 ;4,5-trifluorophenyl)-5,6,7,8-tetrahydro[ 1 .2,4]triazolo[1,5-
a)pyridine,

(23) (-)-2-{(E)-2- [2-fluoro-5-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl} -
8-(3,4,5-trifluorophenyl)-5 ,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(24) (-)-8-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-

yDphenyl]vinyl}-5,6,7,8-tetrahydrol[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol,
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(25) (+)-8-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-a]pyridin-8-ol,

(26) (+)-8-fluoro-8-(4-fluorophenyl)-2- { (E)-2-[3-methoxy-4-(4-methyl-1H-
imidazol-1-y1 )phenyl]vinyl}-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-a]pyridine,
(27) (-)-8-fluoro-8-(4-fluorophenyl)-2- { (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-
1-yl)phenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,

(28) 8-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)
phenyl]vinyl}-5,6-dihydro[1,2,4]triazolo[1 ,5-a]pyridine,

(29) (-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1 -yl)phenyl]vinyl}-8-(4-
methoxyphenyl)-5,6,7,8-tetrahydro-[ 1 ,2,4]triazolo[1,5-a]pyridine,

(30) (+)-2-{(E)-2-[3 -methoxy-4—(4-methyl-lH-imidazol-l-yl)phenyl]Vinyl} -8-(4-
methoxyphenyl)-5,6,7,8-tetrahydro-[1 ,2,4]triazolo[1,5-a]pyridine,

(31) (-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1 H-imidazol-1 -yDphenyl}vinyl}-8-(3,4,5-
trifluorophenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine,

(32) (+)-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-
(3,4,5-trifluorophenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine,

(33) (-)-8-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)
phenyl]vinyl}-8-methyl-5 ,6,7,8-tetrahydro-[1,2,4]triazolo[ 1 ,9-a]pyridine,

(34) (+)-8-(4-fluorophenyl)-2- {(E)-2-[3 -methoxy-4-(4-methyl-1 H-imidazol-1-yl)
phenyl]vinyl}-8-methyl-5,6,7,8-tetrahydro-[ 1 ,2,4]triazolo[1,5-a]pyridine,

(35) (-)-8-(4-fluorophenyl)-8-methoxy-2- {(E)-2-[3-methoxy-4-(4-methyl-1H-
imidazol-1-yl)phenyl]vinyl}-5 ,0,7,8-tetrahydro[1,2,4]triazolo[ 1 ,3-a]pyridine,
(36) (+)-8-(4-fluorophenyl)-8-methoxy-2- {(E)-2-]3 -methoxy-4-(4-methyl-1H-
imidazol-1-yl)phenyl]vinyl} -5,6,7,8-tetrahydro[1,2,4]triazolo[1 ,5-a]pyridine,
(37) (-)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-I1-
yDphenyl]vinyl}-8-(3,4,5 -triﬂuorophenyl)-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-

a]pyridine,
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(38) (+)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDpheny1]vinyl}-8-(3 ,4,5-triﬂuorophenyl)—5,6,7,8-tetrahydro[1 »2,4]triazolo[1,5-
a]pyridine,

(39) (-)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-
yDphenyl]vinyl} -8-(4-methoxyphenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-
a]pyridine,

(40) (+)-8-methoxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl) phenyl]
vinyl}-8-(4-methoxyphenyl)-5 ,0,7,8-tetrahydro[1,2,4]triazolo[ 1 ,J-a]pyridine,

(41) 7-(4-fluorophenyl)-7-methoxy-2- {(E)-2-[3-methoxy-4-(4-methyl-1H -imidazol-
I-yl)phenyl]vinyl} -6,7-dihydro-5H-pyrrolo[1,2-b][1 ,2,4]triazole,

(42) (+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-
phenyl-5,6,7,8-tetrahydro[ 1 »2,4]triazolo[1,5-a]pyridine- 8-carbonitrile,

(43) (-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]Vinyl}-8-pheny1-
5,6,7.8-tetrahydro[1,2,4]triazolo[ 1 ,>-a]pyridine-8-carbonitrile,

(44) (-)-8-(4-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-IH-imidazol-1 -yl)
phenyl]vinyl}-5,6,7,8-tetrahydro][ 1 »2,4]triazolo[1,5-a]pyridine-8-carbonitrile,

(45) (+)-8-(4-fluorophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-l-yl)
phenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[ 1 ,5-a]pyridine-8-carbonitrile,

(46) (+)-8-(4-fluorophenyl)-2-{ (E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl)
phenyl]vinyl}-5 ,6,7,8-tetrahydro[l,2,4]triazolo[1 ,9-a]pyridin-8-ylamine,

(47) (-)-8-(4-fluorophenyl)-2-{ {E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-l-yl)
phenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[ 1 ,5-a]pyridin-8-ylamine,

(48) 2-{(E)-2-[3 -ﬂuoro-4-(4-methyl-lH-imidazol-l-yl)phenyl]Vinyl }-8-(4-fluoro
phenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[l,5-a]pyridine,

(49) (-)-2-{(E)-2-[3-ﬂuoro-4-(4-methyl-lH-imidazol- 1-yl)phenyl]vinyl}-8-(4-fluoro
phenyl)-5,6,7,8-tetrahydro[ ,2,4]triazolo[1,5-a]pyridin-8-ol,
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(50) ()-2-{(E)-2-[3-fluoro-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-(4-fluoro Yoo
phenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,5-a]pyridin-8-ol, Vel
(51) 2-{(E)-2-[2-fluoro-5-methoxy-4-(4-methyl-1 H-imidazol-l-yl)pheny1]vinyl}-8- Yoy
(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[l,5-a]pyridine, YA
(52) (+)-2-{(E)-2-[2-ﬂuoro-5-methoxy-4-(4-methyl-lH-imidazoI-l—yl)phenyl]vinyl} - Y4
8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol, AR
(53) (-)-2- {(E)-2-[2-ﬂu0ro-5-methoxy-4-(4-methy1-lH-imidazol-l-yl)phenyl]vinyl}- W

8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol, VY
(54) 2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-IH-imidazol-I-yl)pheny1 Jvinyl}-8- VY
(4-ﬂuorophcnyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[l ,5-alpyridine, (AR

(55) (-)-2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}- VYo
8-(4-fluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo [1,5-a]pyridin-8-ol, AR
(56) (+)-2-{(Z)-1-fluoro-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yD)phenyl]vinyl}- Yy

8-(4-fluorophenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol, VYA
(57) (-)-2-{(E)—2-[5-methoxy—6-(4-methyl-lH-imidazol-l-yl)pyridin—3 ~-y1]vinyl}-8- VY4
(3,4,5-trifluorophenyl)-5 ,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-alpyridin-8-ol, VY.

(58) (+)-2-{(E)-2-[5-methoxy-6-(4-methyl-1 H-imidazol-1-yl)pyridin-3-yl]vinyl}-8- LR
(3,45 -triﬂuorophenyl)—S,6,7,8-tetrahydro[1,2,4]triazolo[1 ,9-a]pyridin-8-ol, YYY
(59) (-)-2-¢ (E)-2-[3-methoxy-4—(4-methy]-lH-imidazol-l-yl)phenyl]vinyl }-7-(3,4,5- YYY
trifluorophenyl)-6,7-dihydro-5H-pyrrolo[ 1 ,2-b][1,2,4]triazole, AR
(60) (+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl} -7-(3,4,5- VYo
trifluorophenyl)-6,7-dihydro-5H-pyrrolo[ 1 ,2-b][1,2,4]triazole, (AR
(61) (+)-2-{(E)-2-[3 -methoxy-4—(4-methy1-lH-imidazol-l-yl)phenyl]vinyl} -7-(3,4,5- Yy
trifluoro phenyl)-6,7-dihydro-5H-pyrrolo[1 ,2-b][1,2,4]triazol-7-ol, VYA
(62) (-)—2-{(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl}-7-(3,4,5— AR
triﬂuorophenyl)-6,7-dihydro-5H-pyrrolo[1 ,2-b][1,2,4]triazol-7-ol, (AR
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(63) (+)-8-(3,4-difluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1-y]) AR
phenyl]jvinyl}-5,6,7,8-tetrahydro-[1 ,2,4]triazolo[1,5-a]pyridine, \YY
(64) (-)-8-(3 ,4-difluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl) AR

phenyl]vinyl}-5,6,7,8-tetrahydro-[1 ,2,4]triazolo[1,5-a]pyridine, AR
(65) (H)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]Vinyl} -8-(4- \Yo
triﬂuoromethoxyphenyl)—5,6,7,8-tetrahydro [1,2,4]triazolo[1,5-a]pyridine, AN
(66) (-)-2-{(E)-2-[3 -rnethoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl}-8-(4- YV
trifluoro methoxyphenyl)-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-a]pyridine, VYA
(67) (+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazoI-l-yl)phenyl] vinyl}-8- AR
naphthalen-1-yl-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine Ve
(68) (-)-2-{(E)-2-[3 -methoxy-4-(4-methy1-lH-imidazol-l-yl)phenyl]vinyl }-8- Y6
naphthalen-I-yl-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine YEY
(69) (+)-2-{(E)-2-[3 -methoxy—4-(4—methyl—lH-imidazol-l-yl)phenyl]Vinyl }-8-(4- Vey
methoxyphenyl)-5,6,7,8-tetrahydro[ 1,2,4]triazolo[l,5-a]pyridin-8-ol, Vet
(70) (-)-2-{(E)-2- [3-methoxy-4-(4-methy1-IH-imidazol-l-yl)phenyl]vinyl }-8-(4- Yéo
methoxyphenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol, Ve
(71) (+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl}-8-(4- Vey
triﬂuoromethoxyphenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, VEA
(72) (-)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyljvinyl}-8-(4- V€4
triﬂuoromethoxyphenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, You
(73) (-)-2-¢ (E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-1 -yDphenyl]vinyl}-8- Vo)
naphthalen-I-yl-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-a]pyridin-8-ol, Yoy
(74) (+)-2-¢ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8- Yoy
naphthalen-1-yl-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridin-8-ol, Yot

(75) ()-2-{(E)-2-[3 -methoxy—4-(4-methyl-lH-imidazol-l-yl)phenyl]vinyl} -8-p-tolyl- Yoo
5,6-dihydro-8H-[1,2,4]triazolo[5,1 -c][1,4]oxazine, Yol
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(76) (+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-8-p- Vov
tolyl-5,6-dihydro-8H-[1,2,4]triazolo[5,1-c] [1,4]oxazine, VoA
(77) (+)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8- VYoq
(2.4,6-trifluorophenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, Vi

(78) (-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)phenyl]vinyl}-8-(2,4,6- Y

trifluorophenyl)-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, VY
(79) (+)-8-(4-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-IH-imidazol-1-y) vy
phenyl]vinyl}-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, V¢
(80) (-)-8-(4-bromophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-IH-imidazol-1-yl) Vle
phenyl]vinyl}-5,6-dihydro-8H-[1,2,4]triazolo [5,1-c][1,4]oxazine, Vi

(81) (+)-8-(6-chloropyridin-3-yl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1- iy

y1) phenyl]vinyl}-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, VIA
(82) (-)-8-(6-chloropyridin-3-yl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1- Y14
y1) phenyl]vinyl}-5,6-dihydro-8H-[1 ,2,4]triazolo[5,1-c][1,4]oxazine, ‘v
(83) (+)-4-(2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5,6- ¥
dihydro-8H-[1,2,4]triazolo[5,1-c][1,4] oxazin-8-yl)benzonitrile, Yy
(84) (-)-4-(2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl}-5,6- YvY
dihydro-8H-[1,2,4]triazolo[5,1-c][1 ;4]oxazin-8-yl)benzonitrile, YV
(85) (+)-8-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-1- Vve
yDphenyl]vinyl}-5,6,7,8-tetrahydro[1 ,2,4]triazolo[l,5-a]pyridine, v
(86) (-)-8-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-1 -yl) vy
phenyl]vinyl}-5,6,7,8-tetrahydro[ ,2,4]triazolo[1,5-a]pyridine, VYA
(87) (+)-2-{(E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-1 -yDphenyl]vinyl}-8-p- YvA
tolyl-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine, YA

(88) (-)—2-{(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]viny1 }-8-p-tolyl- AN
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5 -a]pyridine, YAY

YEVA



YEYA

¥4,

(89) (+)-8-(4-chlorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-l-y)
phenyl]vinyl}-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridin -8-ol,

(90) (-)-8-(4-chlorophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-1-
yDphenyl] vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,5-a]pyridin-8-ol,

91) (+)-2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-l-yl)phenyl]vinyl} -8-p-tolyl-
5,6,7,8-tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-ol,

(92) (-)-2-{(E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-1 -yDphenyl]vinyl}-8-p-tolyl-
5,6,7,8-tetrahydro[l,2,4]triazolo[1,5-a]pyridin-8-ol,

(93) (+)-4-{2-{(E)-2-[3 -methoxy-4-(4-methy1-lH-imidazol-l-yl)phenyl]vinyl }-
5,6,7,8-tetrahydro[1,2,4]triazolo[ 1 ,5-a]pyridin-8-y1} benzonitrile,

(94) (-)-4-{2-{(E)-2-[3 -methoxy-4-(4-methyl-1H-imidazol-I-yl)phenyl]vinyl } -
5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5-a]pyridin-8-yl} benzonitrile,

(95) (+)-4-{8-hydroxy-2-{ (E)—2-[3—methoxy-4-(4-methyl—lH—imidazol-l-yl)phenyl]
vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1,5 -a]pyridin-8-yl}benzonitrile,

(96) (-)-4-{8-hydroxy-2-{(E)-2-[3 -methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]
vinyl}-5,6,7,8-tetrahydro[ 1,2,4]triazolo[ 1 ,o-a]pyridin-8-yl} benzonitrile,

97) {4-{2-{(E)-2-[3 -methoxy—4-(4-methyl-lH-imidazol-l-yl)phenyl]Vinyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[1,5-a]pyridin-8-y1} phenyl}dimethylamine,

(98) (+)-2-{(E)-2-[3 —methoxy-4-(4-methyl-lH-imidazol-l-yl)phenyl]Vinyl }-9-(3.4,5-
triﬂuorophenyl)-6,7,8,9-tetrahydro-5H-[1 ,2,4]triazolo[1,5-a)azepine,

(99) (-)-2-{(E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yDphenyl]vinyl }-9-(3,4,5-
trifluorophenyl)-6,7,8,9-tetrahydro-SH-[1 ,2,4]triazolo[1,5-a]azepine,

(100) (-)-2-{(E)-2-[3 -methoxy—4-(4-methy1-lH—imidazol-l-yl)phenyl]vinyl}-8-
phenyl-5,6,7,8-tetrahydro[1,2,4]triazolo[ 1,5 -a|pyridine,

(101) (H)-2-{(E)-2-[3 -methoxy-4—(4-methyl-lH-imidazol-l-yl)phenyl] vinyl}-8-
phenyl-5,6,7 8-tetrahydro[1,2,4]triazolo[1,5 -a]pyridine,
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Yay
(102) (-)-8-(2-bromophenyl)-2-{(E)-2-[3 -methoxy-4—(4-methyl-lH-imidazol-l-yl)
phenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine
(103) (+)-8-(2-bromophenyl)-2-{ (E)-2-[3-methoxy-4-(4-methyl-1H-imidazol-1 -yl)
phenyl}vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine
(104) 8-(2-bromo-4-fluorophenyl)-2- {(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-1-
yDphenyl]vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,
(105) 8-(2-fluorophenyl)-2-{(E)-2-[3 -methoxy-4-(4-methyl-IH-imidazol-1-
yDphenyl] vinyl}-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-a]pyridine,
(106) 2-{(E)-2-[3-methoxy-4-(4-methyl-IH-imidazol-1 -yl)phenyl]vinyl}-8-(2-
methoxyphenyl)-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine,
(107) 8-(3-bromophenyl)-2-{(E)-2-[3-methoxy-4-(4-methyl-lH-imidazol-l-
yDphenyl] vinyl}-5,6,7,8-tetrahydro[ 1 ,2,4]triazolo[1,5-a]pyridine
3
(108) 2-{ (E)—2-[3—methoxy-4-(4-methyl-lH-imidazol-1-yl)phenyl]vinyl}-8-(2-nitro
phenyl)-5,6,7,8-tetrahydro[1 ,2,4]triazolo[1,5-alpyridine.
430 152 il (salt) el i (compound) S ,al e iy (medicine) 51 52— ¢
b Sias S&VY YY) ALl ——alie g aa by YL 5L
-(active ingredient)
Bal At gy e z3e 4 qial V¢ Llaall jeainl Wk (medicine) ol sl =) 0
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Bl 4wl (53 el (565 Cua (Y0 Aglaall aial Wik (medicine) ) sall ~V %
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