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0 TH-NMR(400MHz, DMSO-d6, & ppm): 7.61-7.56(6H, m), 7.02-6.99(2H, m), 6.02-6.01(

1H, m), 5.67-5.62(1H,m), 4.09(2H, t), 4.00(2H, t), 1.99-1.85(3H, m), 1.77-1.32(8
H, m).
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O *H-NMR(400MHz, DMSO-d6, & ppm): 8.08(2H, d), 7.74(4H, m), 7.37-7.29(4H, m), 7.

12(2H, d), 6.03-6.02(1H, m), 5.68-5.66(1H, m), 4.11(2H, t), 4.09(2H, t), 1.88(3H
, s), 1.79-1.73(2H, m), 1.69-1.62(2H, m), 1.49-1.40(4H, m)
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0 TH-NMR(400MHz, DMSO-d6, & ppm): 8.21-8.18(2H, m), 7.87(1H, d), 7.77(1H, d), 7.
46-7.43(2H, m), 7.23-7.20(2H, m), 7.03-7.00(4H, m), 6.74(1H, m), 6.02-6.01(1H, m
), 5.68-5.66(1H, m), 4.11(2H, t), 4.06(2H, t), 4.03(3H, s), 1.88-1.87(3H, m), 1.
76-1.40(8H, m).
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1H-NMR(400MHz, CDCI3, & ppm):7.56(1H, d), 7.45-7.43(2H, m), 7.22-7.19(2H, m),
6.32(1H, d), 3.78-3.65(1H, m), 2.58-2.44(1H, m), 2.13-2_.09(2H, m), 1.96-1.91(2H,
m), 1.60-1.41(13H, m).
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1H-NMR(400MHz, CDCI3, & ppm):7.64(1H, d), 7.56(1H, d), 7.51-7.48(2H, m), 7.46-
7.44(2H, m), 7.23-7.21(2H, m), 6.92-6.90(2H, m), 6.34(1H, d), 6.30(1H, d), 4.95-
4.89(1H, m), 3.84(3H, s), 2.59-2.54(1H, m), 2.20-2.18(2H, m), 2.00-1.97(2H, m),
1.69-1.37(13H, m).

(9H, m), 6.87-6.85(2H, m), 1.44(9H, s).

0ooooo

OO Ooooo

OO0 oo oooo
O O0oo0oooodg

0O000C00000000000000000000000000000oao
0000000000000 0000000O000000000000000
0000000000000 0000000O0O00000000000000
0000000000000 000O0O00O0OO00O0O00O000NONONDoOooooO
000000000 0000000000

1H-NMR(400MHz, DMSO-d6, & ppm):7.70-7.68(2H, m), 7.62(1H, d), 7.60(2H, s), 7.5
6(2H, d), 7.31(2H, d), 7.00-6.97(2H, m), 6.50(1H, d), 6.46(1H, d), 4.91-4.82(1H,
m), 3.80(3H, s), 2.62-2.48(1H, m), 2.10-2.07(2H, m), 1.87-1.84(2H, m), 1.65-1.4
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U 1H_NMR(400MHz, DMSO-d6, & ppm):7.70-7.68(2H, m), 7.7.67(2H, s), 7.65-7.63(1H,

m), 7.60(1H, d), 7.32(2H, d), 7.00-6.97(2H, m), 6.62(1H, d), 6.50(1H, d), 6.05-6
.04(1H, m), 5.71-5.70(1H, m), 4.87-4.81(1H, m), 4.43-4.36(4H, m), 3.80(3H, s), 2
.62-2.58(1H, m), 2.10-2.06(2H, m), 1.89-1.88(5H, m), 1.66-1.48(4H, m).
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O 1H_NMR(400MHz, CDCI3, & ppm):8.13(2H, d), 7.74(1H, d), 7.60(2H, d), 7.25(2H, d
). 7.00-6.96(2H, m), 6.43(2H, d), 6.11-6.10(1H, m), 5.96-5.54(1H, m), 5.44(2H, s
). 4.17(2H, t), 4.06(2H, t), 3.79-3.73(2H, m), 1.95-1.94(3H, m), 1.85-1.43(8H, m
), 1.25(3H, t).
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0 TH-NMR(400MHz, CDCI3, & ppm):8.14 (2H, d), 7.79(1H, d), 7.61(2H, d), 7.26(2H,
d), 6.97(2H, d), 6.43(1H, d), 6.11-6.09(1H, m), 5.56-5.55(1H, m), 4.16(2H, t), 4
.06(2H, t), 1.95(3H, s), 1.88-1.43(8H, m).
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1H-NMR(400MHz, CDCI3, & ppm):8.14(2H, d), 7.84(1H, d), 7.55-7.53(2H, m), 7.28-
.26(2H, m), 6.95-6.92(2H, m), 6.48(1H, d), 6.11-6.10(1H, m), 5.56-5.55(3H, m),
.18-4.10(2H, m), 4.01(2H, t), 3.82-3.74(2H, m), 1.95(3H, s), 1.86-1.43(8H, m),
.26(3H, t).
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1H-NMR(400MHz, CDCI3, & ppm):8.18 (2H, d), 7.84(1H, d), 7.54(2H, d), 7.29(2H,
d), 6.93(2H, d), 6.49(1H, d), 6.11-6.10(1H, m), 5.56-5.55(1H, m), 4.17(2H, t), 4
.01(2H, t), 1.95-1.94(3H, m), 1.88-1.43(8H, m).
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P 1H_NMR(400MHz, DMSO-d6, & ppm):10.01(1H, s), 12.49(1H, brs), 7.92-7.90(2H, m),

7.82-7.80(2H, m), 7.63(1H, d), 6.65(1H, d), 1.55(9H, s).
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Y 1H-NMR(400MHz, DMSO-d6, & ppm):7.92-7.90(2H, m), 7.86-7.84(2H, d), 7.68(1H, d)
, 6.76(1H, d), 4.16(2H, t), 3.39(2H, t), 1.65-1.28(15H, d).
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P 1H_NMR(400MHz, DMSO-d6, & ppm): 7.92-7.90(2H, m), 7.87-7.84(2H, m), 7.68(2H, d
), 6.75(1H,d), 6.02-6.01(1H, m), 5.67-5.65(1H, m), 4.16(2H, t), 4.06-4_.00(2H, m)
, 1.88-1.87(3H, m), 1.66-1.36(15H, m).
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O 14_NMR(400MHz, DMSO-d6, & ppm):13.1(1H, brs), 7.97-7.95(2H, m), 7.86-7.84(2H,
m), 7.69(1H, d), 6.75(1H, d), 6.02-6.01(1H, m), 5.68-5.65(1H, m), 4.16-4_03(4H,
m), 1.88-1.87(3H, m), 1.68-1.32(8H, m).
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O 1H_NMR(400MHz, CDCI3, & ppm):8.10(2H,d), 7.56(1H, d), 7.45-7.43(2H, d), 7.22-7
.19(2H, m), 7.00-6.97(2H, m), 6.33(1H, d), 3.90(3H, s), 3.73-3.66(1H, m), 2.58-2
.42(AH, m), 2.12-1.43(17H, m).
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O 1H_NMR(400MHz, DMSO-d6, & ppm):7.94-7.88(2H, m), 7.62-7.54(3H, m), 7.33-7.79(2
H, m), 7.07-7.01(2H, m), 6.48(1H, d), 4.95-4.92(1H, m), 4.84-4.77(1H, m), 3.83(3
H, s), 2.65-1.48(8H).
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U 1H_NMR(400MHz, DMSO-d6, & ppm):8.08-8.02(2H, m), 7.68(1H, d), 7.48-7_.46(2H, m)
, 7.24-7_.22(2H, m), 6.92(2H, d), 6.42(1H, d), 6.16(1H, s), 5.61-5.60(1H, m), 5.1
2-4_93(2H, m), 4.47-4.22(4H, m), 3.86(3H, s), 2.60-1.43(11H).
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O 14_NMR(400MHz, DMSO-d6, & ppm):10.01(1H, s), 8.04(1lH, S), 7.81-7.74(2H, m), 7

70-7.63(2H, m), 7.14-7.10(2H, m), 6.54(1H, d), 1.51-1.48(9H, m).
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0

1H-NMR(400MHz, DMSO-d6, & ppm):8.06(1H, s), 7.80(1H, d), 7.77-7.76(2H, m), 7.6
2(1H, d), 7.34(1H, d), 7.15(1H, dd), 6.53(1H, d), 4.34(1H, t), 4.05(2H, t), 3.39
-3.33(2H, m), 1.73(2H, t), 1.46-1.31(15H, m).
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1H-NMR(400MHz, DMSO-d6, & ppm): 8.09(1H, s), 7.83(1H, d), 7.80-7.79(2H, m), 7.
66(1H,d), 7.33(1H, d), 7.18(1H, dd), 6.57(1H, d), 6.02-6_.01(1H, m), 5.66-5.65(1H
m), 4.12-4.06(4H, m), 1.88-1.87(3H, m), 1.84-1.42(15H, m).
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1H-NMR(400MHz, DMSO-d6, & ppm):12.4(1H, brs), 8.10(1H, s), 7.84(1H, d), 7.81-7
.80(2H, m), 7.70(1H, d), 7.35(1H, d), 7.19(1H, dd), 6.59(1H, d), 6.03-6.02(1H, m
). 5.67-5.65(1H, m), 4.13-4.07(4H, m), 1.88-1.87(3H, m), 1.83-1.41(8H, m).
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Y 1H-NMR(400MHz, DMSO-d6, & ppm):8.53-8.52(1H, m), 8.06-7.87(3H, m), 7.40(1H, d)
, 7.27-7.23(1H, m), 4.32(1H, t), 4.12(2H, m), 3.44-3.33(2H, m), 1.82-1.76(2H, m)
, 1.51-1_.3(6H).
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P 1H_NMR(400MHz, DMSO-d6, & ppm): 8.63(1H, s), 8.08(1H, dd), 7.87(1H, d), 7.76(1

H,d), 7.22-7.19(1H, m), 7.16-7.15(dH,
20-4.10(4H, m), 1.97-1.95(3H, m), 1.92-1.85(2H,
AHH, m).
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7.53(2H, m), 7.23-7.21(2H, m), 6.94-6.92(2H, m), 6.48(1H, d), 6.42(1H, d), 6.11-
6.10(1H, m), 5.57-5.55(1H, m), 5.43(2H, s), 4.17(2H, t), 4.01(2H, t), 3.76(2H, g
), 1.95(3H, s), 1.85-1.43(6H, m), 1.26(3H, t).
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TH-NMR(400MHz, CDCI3,
.00-6.96(2H, m), 6.10-6.11(1H, m), 5.57-5.56(1H, m), 4.19-4_.16(2H, m), 4.06(2H,
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ppm) :8.66(2H, d), 8.15-8_.11(2H, m), 7.24-7.23(2H, m),

t), 1.96-1.95(3H, m), 1.90-1.46(8H, m).
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1H-NMR(400MHz, DMSO-d6, & ppm):7.64-7.70(3H, m), 6.95-6.99(2H, d), 6.48-6.52(1
d), 5.34(2H, s), 4.34-4.37(1H, t), 3.99-4.03(2H, t), 3.64-3.69(2H, t), 3.37-3

.41(2H, m), 1.68-1.73(2H, m), 1.31-1.45(6H, m), 1.11-1.17(3H, t).
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MAT MA2 MA6 AIBN NP
MAT MA2 MAT AIBN NHP

R 7 13 1.99g 6. 89g 0.46 0.15g | 85.46g
WA MA2 MAS AIBN NMP

S5l 8 T4 "y 6. 89g 0. 35¢ 0.15g | 84.49g
MAT MA AIBN NP
MAI MA10 AIBN NP

SEHEH 10 16 4. 98¢ 5.73¢ 0.15¢ | 97.83g
MAT MATO MA2 AIBN NP

RIEH 11 I 2.99g 5. 73¢ 1.84g | 0.15g | 96.43¢
MA1 MATT AIBN NMP

=@z ) T8 7. 80¢ 2. 18g 0.15g | 92 75g
MAT MAT2 AIBN NHP

s fhl 13 T9 7. 80 2. 50 0.155 | 95.66g
MAT MA13 AIBN NMP
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MAT4 MATS AIBN THF
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MAT6 MA2 AIBN THF
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MAT4 MA2 AIBN THF

=g | T 1,82 7. 358 0.15¢ | 83, 94g
MATS MA2 AIBN THF

RIEH19 | TI5 1.91g 7. 35g 0.15g | 84.96¢
MAT9 MA2 AIBN NNP

RMEF20 | TI6 3. 35¢ 7. 35g 0.15g | 97.67g
MA19 MA2 AIBN NP

EHEH 21 T17 8. 38¢ 4.59g 0.15g 118.10g
MA20 MA2 AIBN NP
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MA21 MA2 AIBN NP
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MA23 AIBN NMP
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RiEfI 30 | 126 5. 40¢ 4. 59 . 0.15¢ | 91.34g
n MAT MAZ6 AIBN NP
| B}
S5 31 127 . 98g 2. 47g 0.15¢ | 95.4g
MAT1 MA27 AIBN NMP
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= M5 33 129 5. 74g 5. 35g 0. 26g 100. 00g
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| i}
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ET I T1 140~ 182 20 150 0.05° BT

I T2 140~ 180 30 140 0.1° UF

= Hifl 7 T3 140~ 180 20 140 0.1° UF

= i fjl 8 T4 140~ 180 20 140 0.1° UTF

ET R 15 160~ 230 20 180 0.1° UTF

R T6 160~ 250 20 200 0.1° UTF 10

= a5 11 T7 160~ 250 40 220 0.1° UTF

= sl 12 T8 120~ 184 5 150 0.1° UF

ETTRE T9 100~ 162 5 130 0.1° BIF

ET YR T10 120~191 5 140 0.1° LUF

= HEf 15 T11 140~190 5 140 0.05° WTF

= Hafl 16 T12 140~ 180 5 140 0.05° WTF

EHaf 17 T13 130~170 5 140 0.05 WTF

= Haf 18 T14 140~190 5 140 0.05° LT

=t 19 T15 130~170 5 140 0.05° BIF 2

= a5 20 T16 110~170 50 160 0.1° UF

= el 21 T17 110~ 201 50 160 0.1° BIF

= i fl 22 T18 150~ 260 100 210 0.1° UF
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=i 29 T25 140~ 180 20 150 0.1° LT 30

= i f5l 30 T26 140~ 180 20 140 0.1° BIF

= i fl 31 T27 110~ 168 5 130 0.1° UF
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International application No.
PCT/JP2013/077099

INTERNATIONAL SEARCH REPORT

A, CLASSIFICATION OF SUBJECT MATTER
See extra sheet.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Mininmm documentation searched (classification system followed by classification symbols)

GO2F1/1337, CQ7C69/54, COTC69/593, CO7C69/734, COTCE9/738, COTCE9/76,
cQ7ce9/92, C0OTD207/452, COTDZ213/63, CO7D307/58, CO7D311/16, C08F12/30,
COBF20/38, CO08F22/40, CO09K1%9/56

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuye Shinan Koho 1922-1996
Kokai Jitsuyo Shinan Koho 1971-2014

Jitsuye Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2014
1994-2014

Electronic data base consulted during the inemational search (name of data base and, where practicable, search termns used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2007-304215 A (Hayashi Telempu Co., Ltd.), 15
A 22 November 2007 (22.11.2007%), 1-14

entire text; all drawings
(Family: none)
b4 JP 2008-276149 A (Hayashi Telempu Co., Ltd.), 15
A 13 November 2008 (13.11.2008), 1-14
entire text: all drawings
(Family: ncne)
X WO 2012/14915% Al (Osaka Organic Chemical Ind. 15
Y Co., Ltd.), 1-14
02 February 2012 {(02.02.2012),
paragraphs [0061] to [0021]
& TW 201206964 A

Further documents are listed in the continuation of Box C.

|:| See patent family annex,

* Special categories of cited documents:

‘A" document defining the peneral state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the intemational
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other means
document published prior to the international filing date but later than
the priority date claimed

“g"

s

o
ap

“T"  later document published afier the international filing date or priotity
date and not in conflict with the application but cited to understand

the principle or theory undertying the invention
document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with ane or more other such documents, such combination
being obvicus to a person skilled in the art

document member of the same patent family

'

y

[

Date of the actnal completion of the international search

Date of mailing of the international search report

25 February, 2014 (25.02.14) 04 March, 2014 {04.03.14)
Namg and mailing address of the ISA/ Authorized officer
Japanese Patent Office
| Facsimile No Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)
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Continuation of A. CLASSIFICATION OF SUBJECT MATTER
{International Patent Classification (IPC))

G02F1/1337(2006.01)i, CO7CE9/54(2006.01)i, CO7CE9/553(2006.01)1,
CO7C69/734(2006.01)1, CO7C69/738(2006.01)i, CO7C69/76(2006.01)1,
CO7CE9/92(2006.01)1, CO7D207/452({2006.01)i, CO7DZI13/63(2006.01)4,
CO7D307/58(2006.01)1, CO7D311/16(2006.01)i, COBF1Z/30(2006.01)1,
COBF20/38(2006.01)1, CO8F22/40(2006.01)i, CO9KIS/56(2006.01)1

(According to International Patent Classification (IFC) or tobothnational
classification and IEC)

Form PCT/ISA/210 (extra sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No,
PCT/JP2013/077099
Box No, IT Ohservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons;

1. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2 D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful intemnational search can be carred out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third semtences of Rule 6.4(a).

Box No. III (Ohservations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
({See extra sheet.)

L. |:| As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims,

1. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:l As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-15

Remark on Protest L' The additionat search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional scarch fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No proiest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No,
PCT/JP2013/077099
Continuation of Box No.III of continuation of first sheet(2)

The inventicon of claim 1 and respective inventions of claims 16-32
have ne same or corresponding special technical feature.
Acecordingly, claims are classified into eighteen inventions each of
which has a special technical feature indicated below.
(Invention 1) claims 1-15: The matter set forth in claim 1.
(Invention 2) claim 16: The compound represented by formula
(Invention 3) claim 17: The compound represented by formula
(Invention 4) c¢laim 18: The compound represented by formula
(Invention 5) claim 19: The compound represented by formula
(Invention 6) claim 20: The compound represented by formula
(Invention 7) claim 21: The compound represented by formula
(Invention 8) claim 22: The compound repressented by formula
(Invention 9) claim 23: The compound represented by formula
(
(
(
(
(

PRPPRPEP~0~00d8 =
s W D) P O WD e i e e e e e

Invention 10) claim 24: The compound represented by formula
Inventicon 11) claim 25: The compound represented by formula
Invention 12) claim 26: The compound represented by formula
Invention 13) claim 27: The compound represented by formula
Invention 14) ¢laim 28: The compound represented by formula
(Invention 15) claim 29: The compound represented by formula
(Invention 16} claim 30: The compound represented by formula
(Invention 17) ¢laim 31: The compound represented by formula
(Invention 18) claim 32: The compound represented by formula (17).
Claims 16-32 are not relevant to inventions which invelwve all of the
matters to define the invention in ¢laim 1 and which have a same category.
Further, as a result of the search which has been carried out with
respect toclaims classifiedinto Inventionl, claims 16=-32arenct relevant
to inventions on which it is substantially possible to carry out a search
without an additional pricr-art search and judgment, and there is no
other reason for that it can be considered that it is efficient to carry
out a search on claims 16-32 together with claims 1-15, and consequently,
it is impossible to classify claims 16-32 into Invention 1.
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