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O Ooooo
O 0Oo0oooao

O

2,
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»

Q
=

1H NMR (400
61-7.58 (m, 1H), 7.43-7.35 (m, 2H); *3C NMR (100 MHz, CDCl3): & 152.6, 150.1 (J
CC = 3.8 Hz), 140.2 (JCC = 2.9 Hz), 125.7, 124.7, 120.8 (JCC = 6.7 Hz), 111.1 (J

ooooObOO0OO0OO0oDoooocoobbooooooooaob

C;H;0. ~_OCH;

C N.
13~
| — ’C-H
OC,H 5 toluene, reflux, 2h o

[72%] al

Oo0ooooooooo®? 000099 00500 mgd 3.4 mmold 1.00 O O
000000742 mgd 6.8 mmold2.00 000000020000 0001.2
0000000000000 D0000000000000000O0000a0

oogbooooooboboooooan

goobooooobobooooboboodd

O
ooooObODO0OO00DO0O0oooooo0Ob0ODbO0OO0O00o0n0295.0 mgh 720 OO

MHz, CDCl5): & 8.11 (d, 1JCH

232.4 Hz, 1H), 7.81-7.78 (m, 1H), 7.
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CC = 3.8 Hz); HRMS (DART) m/z calcd for C613CH6NO [MH]": 121.04829, found 121.04
8360

gooooao
goodbobuobuobgobobobobobobUobobobobuo
gboooonn
goooaod
H;C NH, MS3A H;C N

\O: + (C,Hs50);CH toluene \@O%H

OH (1.5 equiv) ovl??:i(;ht a2
[73%]

gooooao
0o0o0o0DDDoD0D000oooDoDoDoDoDOoOo346gu2 mmol 00000000 OO0ODODGO
goooDoDDoOOoOoOo2mM000O0O0COCOCODDODOOOOTY.0mLO 42 mmoll 1.50 0 0 0O
OoOOooO0oOobDi1000000000000DODODODODODODODODODOOONH,CIDDODOGO
Uooo0D0DD0OO0O0D0O0OEtCAcO D O O OobooODONaSO, 000000000000 0000=¢0
gooboobobotbotbobgobobobobobobobobobobobobono
Oo0o0o0O0O0O0b0D0D0OECACO 0 2010 000 b 000 0bbbobocobocooobobooOoo
goboboobobobob2.71 gbb 730 0 0O
gboooon
goooooboobooboonod
goooooooobooogoobooobobooooboooobbDoooboboooooboao
goobobobobgobobobobobobOobUobUobUobUobuobuobobono
]
oooooag
oo

BBl ALEWY i} o ERy IR

el = ) (%)

co

H3C0 NH2 H3C0 N
1-3 a3 Tij: T:j:>ﬂ1 8
OH o
t-Bu NH, t-Bu N
1—4 a4 \Q \Qi >H quant
OH o

XEWRPI L —3ITPBNVT, 799 3ah5Aar70RMNTIT7 40— TN RIE
3AFy > /BT F)L (EtOAc) =151 TH 5,
Xt—Buldtert—7FINEHTHS,

0Doo0o0oo

000000000000 00O0O00O00O0O0000O00

00000000000 000O000000000

1H NMR (400 MHz) & 8.06 (s, 1H), 7.46 (d, J = 9.2 Hz, 1H), 7.27 (s, 1H), 6.99 (
dd, J = 9.2, 2.7Hz, 1H), 3.90 (s, 3H).

000000000000 000O0000O0000O0000

1H NMR (400 MHz) & 8.07 (s, 1H), 7.81 (d, J = 2.4 Hz, 1H), 7.52-7.47 (m, 2H), 1
.39 (s, 9H)O

0Doo0Oooo
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0Doo0oooo
0OoooooOo
Do0O0O00O0 1.
00 O 941 mgO
0Doo0o0ooO
000

00O

00

SOCI,, reflux, 1h ¢
' ot
; then NEt;, PhOH PhO
DMAP, CH,Cl,
RT, 1h
[96%]

gooooooooao
ogo9mOOoOOODOOO
oooooooooao
7 mLO 12 mmolO 1.200
10 mmolO 1.00 O O O
oooooooooao

OoOoo0ooodg
OooOoo0ooer O
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-
=N

bla

ugoao

23g0 10 mmolD 2. 000000000 DOODO1
goooooob0DTHFO D D10 mlO O 0D OO
oooobobOoOoooooobDDbDOboOoOoOoo
gogoboboooobboouoobooooobooboad
goobiligooooooobbobobooooooao

OOEOAcO DD OO0Oooooooobobooooboooobooooboogan
oooobOobooOooooooboobbboooooooooobbO0l1.92ggbonbooenn O
ooocooOobOoOoooooooooobbobooooooooooboao

1H NMR (400 MHz, CDClg): & 9.41 (d, J = 1.2 Hz, 1H), 8.86 (dd, J = 5.0, 1.8 Hz,
1H), 8.47-8.44 (m, 1H), 7.49-7.43 (m, 3H), 7.30 (t, J = 7.8 Hz, 1H), 7.26-7.22

(m, 2H); *3C NMR (100 MHz, CDCl3): &

126.4, 125.8,
goooogao
gooooagao

123.6, 121.70

gooodoaogao

164.0, 154.2, 151.6, 150.7, 137.7, 129.8,

ooocooboboboooooooooobobboboooooooobbobobooooooooobooao
ooooobooooooooooboobboooooooooobDbaOo

gooooaad
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0oooao
aRel LEY " I 2
&2  EB R R (%)
0 0)
2-2  blb }—@ F@ 96
HO S PhO S
2-3 b1 O)—@ Ve 61
- (o}
Hg \_§ P“S
2-4 bld }—(j Y—{j 42
HO o) PhO [0)
2-5 b1l O}—@ Ve 59
— (]
H(()) \_0 PhO \_0
N
2—6 b1f >—</:\/N " 99
H% — PhO e
2—7 blg & & 99
HO N= PhO N=
(0) N (6 N
2—-8 blh }—O )—@ 51
HO N= PhO N=
2-9  Dbli NV N\ N’ N 43
HO — PhO =
h
o< B
2—10 blj _ _ 73
HO NJ\Ph PhO N Ph
2—11 blk o 8 o ' 99
HO PhO
XPhid7zZINVETH S, '
oooooao
oo ooooboboouoobuooobobooooan
dodoobooooobooooobobobooobobobooonoan
'H NMR (400 MHz, CDCl3): & 7.98 (dd, J = 4.0, 1.2 Hz, 1H), 7.66 (dd, J = 5.2, 1
.2 Hz, 1H), 7.45-7.39 (m, 2H), 7.29-7.21 (m, 3H), 7.17 (dd, J = 5.2, 4.2 Hz, 1H)

; 3C NMR (100 MHz, CDCl3): & 160.7, 150.7, 134.8, 133.6, 133.1, 129.6, 128.2,
126.1, 121.8.

0ooooo
1H NMR (400
.4 Hz, 1H),
, 7.21-7.19
9.6, 128.4,
0ooo0ooo
1H NMR (400
6.60 (dd, J

000000000000 O00O0O0O00O00O
MHz, CDCIg): & 8.31 (dd, J = 2.8, 1.2 Hz, 1H), 7.67 (dd, J = 5.0, 1
7.44-7.40 (m, 2H), 7.38 (dd, J = 5.0, 3.0 Hz, 1H), 7.29-7.25 (m, 1H)
(m, 2H); *3C NMR (100 MHz, CDClz): & 161.2, 150.8, 134.2, 133.1, 12
126.5, 126.0, 121.8.

000000000000 00O0O00O0

MHz, CDCl5): & 7.68 (m, 1H), 7.45-7.38 (m, 3H), 7.29-7.21 (m, 3H),
= 3.4, 1.8 Hz, 1H); 3C NMR (100 MHz, CDClz): & 157.1, 150.3, 147.3

, 144.2, 129.7, 126.2, 121.7, 119.6, 112.3.
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gooobooooobobooobobooobbooodd

H NMR (400 MHz, CDCl3): & 8.19 (dd, J = 1.4, 0.6 Hz, 1H), 7.50 (t, J = 1.6 Hz,
1H), 7.44-7.39 (m, 2H), 7.28-7.24 (m, 1H), 7.19-7.16 (m, 2H), 6.87 (dd, J = 2.0
, 0.8 Hz, 1H); 3C NMR (100 MHz, CDCl3): & 161.6, 150.6, 148.8, 144.2, 129.6, 1

26.1, 121.8, 119.0, 110.2; HRMS (DART) m/z calcd for C11H903[MH]+: 189.05517, fo

und 189.05517.

gooooooooboooooboooooa

1H NMR (400 MHz, CDCl3): & 8.87 (d, J = 6.0 Hz, 2H), 8.01 (d, J = 6.4 Hz, 2H),

7.46 (t, J = 8.2 Hz, 2H), 7.33-7.22 (m, 3H); 13C NMR (100 MHz, CDCl;): & 163.9,
151.0, 150.6, 137.0, 129.8, 126.5, 123.4, 121.5; HRMS (DART) m/z calcd for C,,H
10NO5[MH] "z 200.07115, found 200.07108.

ggogoobooobobtooobbooao

1H NMR (400 MHz, CDCl3): & 8.86-8.84 (m, 1H), 8.28 (d, J = 8.0 Hz, 1H), 7.92 (t

d, J = 8.0, 2.0 Hz, 1H), 7.57-7.54 (m, 1H), 7.48-7.41 (m, 2H), 7.31-7.25 (m, 3H)
; 13C NMR (100 MHz, CDCl3): & 164.0, 151.0, 150.3, 147.7, 137.4, 129.7, 127.5,
126.3, 126.0, 121.8; HRMS (DART) m/z calcd for C,;,H,oNO,[MH]*: 200.07115, found

200.07113.

gooobooooobooooboobooobboood

1H NMR (400 MHz, CDCl3): & 9.48 (s, 1H), 8.85 (d, J = 1.2 Hz, 1H), 8.82 (d, J =
1.2 Hz, 1H), 7.46 (t, J = 7.8 Hz, 2H), 7.39-7.21 (m, 3H); *3C NMR (100 MHz, CDC
1;): 6 162.7, 150.6, 148.3, 146.9, 144.8, 143.1, 129.8, 126.6, 121.6; HRMS (DAR

T) m/z calcd for C,;HoN,O,[MH]™: 201.06640, found 201.06621.
0OoOo0o0o0Do0oo00oDU0oooDOooo0Do0ooDoooDUOooDoDOooDOoooOoo

1H NMR (400 MHz, CDCl3): & 8.86 (d, J = 8.8 Hz, 1H), 8.65 (s, 1H), 8.29-8.24 (m
, 3H), 7.80 (dd, J = 8.4, 6.8 Hz, 1H), 7.65 (dd, J = 8.6, 7.0 Hz, 1H), 7.56 (t,

J =7.8 Hz, 2H), 7.50 (t, J = 7.6 Hz, 3H), 7.36-7.32 (m, 3H); 13C NMR (100 MHz,
CDCI3): & 164.9, 156.9, 150.7, 149.5, 138.8, 134.8, 130.6, 130.2, 130.0, 129.9,
129.1, 128.3, 127.6, 126.6, 125.4, 124.2, 121.8, 121.0; HRMS (DART) m/z calcd Ff
or C,oH6gNO5[MH] - 326.11810, found 326.11815.
ooooo0oo0oooDUooOoDOooU0ooDUooDUOooDoODOooDUoooDOooDaOo

1H NMR (400 MHz, CDCl3): & 8.35 (s, 1H), 8.06-8.03 (m, 2H), 7.48-7.41 (m, 5H),
7.30-7.25 (m, 3H); *3C NMR (100 MHz, CDCl3): & 169.3, 159.9, 150.7, 147.2, 132.
8, 131.0, 129.6, 129.2, 128.8, 127.1, 126.2, 121.8; HRMS (DART) m/z calcd for C;
sH1oNOo,S [MH]F: 282.05887, found 282.05868.
gogoobbooobbooobobuooobbooonoan

1H NMR (400 MHz, CDCl3): & 8.81 (d, J = 0.8 Hz, 1H), 8.21 (dd, J = 8.8, 1.6 Hz,
1H), 8.02 (dd, J = 8.0, 0.8 Hz, 1H), 7.98-7.91 (m, 2H), 7.67-7.56 (m, 2H), 7.50
-7.44 (m, 2H), 7.33-7.27 (m, 3H); *3C NMR (100 MHz, CDCl3): & 165.5, 151.2, 136
.0, 132.7, 132.1, 129.7, 129.6, 128.8, 128.5, 128.0, 127.0, 126.9, 126.1, 125.6,
121.90

gooooao

gooooooodonoan

Ooo0o00oo0ooDoDO0ooo0DooDU0ooDDoDoooDooDooDOoo

gooooao

goooao

o 0 (C2Hs)3N ~ 0\"/ t-Bu
Z —_—
+ //ﬂ\\ CH,Cl, o
Cl t-Bu  rt, overnight
b2a
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ooooOooao

0o0o0o0Do0O0o0ooDoDoDOo0ooDi1.81gOl5mmolD 000000 O0O00ODOO30mLOO0OAO
ODODO0OO0OO0DOO0OO0OELNODO3.6mO025 mmold 1.700000000000O000O2.4 g0 20
mmold 1.30 0 000000000000 000C000000COO0OO00OO0OO0O0CUONH.CIOO
OCoOO0O0O0O0O0O0O0DOooOocCcHCIL,ODODOO0DODOO0OO0OO0OD0ODONaSO,0 000000000
godooobobooooboboooooboooboboo oo oDboo o bobboboooooooao
000D 0OD0OD0OO0OECACO U 201000000000 b 000 ooobooooooood
000000 o0ooDoO0oOO0goaons3.04 g quantd E/Z =1:10 O

14 NMR (CDCl5, 400 MHz) & 7.84 (d, J = 13.0 Hz, 1H, (E)), 7.59 (dd, J = 8.7, 1.
3 Hz, 2H, (2)) 7.34-7.26 (m, 9H, (E and Z)), 6.41 (d, J = 13.0 Hz, 1H), 5.71 (d,
J =7.3 Hz, 1H, (@), 1.34 (s, 9H, (@), 1.29(s, 9H, (E))O

oooooao

oodoobooooboooobobobooooboboooooooodad

Ooo0o0ooOooao

Ooo0o0ooao

CH,4
(C2oHs)3N

0
~._0._ N
0 HC /u\ cat. DMAP \[r \CH3
©/\/ + T a CloH,CHyC! 0
80°C, overnight
CH, [quant] b2b

oooooao
0000000000000 01.81¢g015mmol0 0000000000030 mLO 000
O0O0D0DO00O00EeNDOO3.6m025 mmold 1.70000NONDO OO DOODOOODOOODO
0 DMAPO 457 mgd 3.7 mmold 25 mol%0 O ONONO OO DO DODOODOOOOOOOOO?2.14

gd20mmol0 1.30 00 0000000000000 D0OO0ONDODOOO0DODOOODODOO
ONH,CID OO ODODDODO0OO0O0DDODO0OO0O0OCHCIL,LO0ODODDODOODODOOONa,S0,00 00
J000000000000000000000000O00O0O0O0O0O0O0O0Oo0OOoOOoOOao
000000000000 0EOACO 05:10 00 0000000000000 00O00O0
000000000000 0000000000002.86 gl quantd E/Z =1:30 O

1H NMR (CDCls, 400MHz) & 7.78 (d, J = 13.1 Hz, 1H (E)), 7.53 (d, J = 7.8 Hz, 6H
@), 7-34-7.15 (m, 17H, (E and Z)), 6.30 (d, J = 13.1 Hz, 1H, (E)), 5.61 (d, J
= 7.3 Hz, 3H, (2)), 3.07 (s, 9H, (@), 2.99 (s, 12H, (E and Z2)), 2.97 (s, 3H);
13C NMR (CDCl;, 100 MHz) & 153.6, 153.4, 137.9, 135.5, 134.7, 134.5, 128.63, 12

8.56, 128.3, 126.8, 126.7, 125.9, 112.8, 109.6, 36.7, 36.6, 36.2, 35.9; HRMS cal

cd for C,,H;,NO,[M+H]": 192.1025, found: 192.10240
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OlLi

(::] reflux
X Cl
N, OPn Ol
-
g\, — g\/

goonoao
goooboobobobobobobobgobobgobUobobobobobuobobo
gbobobobobobobobonb

2,2,6,60 0 0 00 000C0OODDODOG78 mgd 4.8 mmolDd 2.20 000 THFO O O 6.0 mL
ooodUOn00O0OOO0DODDODDODDODODODODODOOl1.6MO4.8 mmold2.20 0000000
Oo0ooO0oooD-900000000D00OO0DOODO0OODRDOCH,Br,0 383 mgh 2.2 mmolD 1.1
OOO0OTHFO O DOemlOOOOOOSOO00O0ODO0OO0OO0ODODODOOODODOOOS300 mg 2.0 mm

ol OTHFO OO 4.0m00000OO0O0DDOSO0000ONO0D00DDOOOODDOOODODRDO
g1o.o0mmold0 5. 00000 000D0DOO0O000O0OOOODODDODO30O000OoooOooDOOO
1,30 00000 boobbb1.e0gd20-0mold 100 00D0DOO0OO0OO0OOOOSBOODOO
ooooODbDDbOOoOooobbOoOoOouOoOooOoDs3.e2gd030mmolD 1500000 0ODODDOO
osoco0oboO0ooboDO0oboDbOOO0ONaHCO;0ODOOODOODODODODODODOOODOODODODO
oooooboobOoOoO0oDooooooMmgSO,0b0DbObbOb0oOoOoooooobDbbOoOooooon
goooooooboobooooboogobbobooooboooobboDoooboooobao
0000000000000 DODD0OO0O00ODbsS2 mgh 130 0 E/ZO 20710 O

TH NMR (CDClg, 400 MHz) & 7.84 (d, J = 13.0 Hz, 1H), 7.34-7.26 (m, 4H), 7.25-7.

21 (m, 1H), 6.41 (d, J = 13.0 Hz, 1H), 1.29 (s, 9H); 3C NMR (CDCl;, 100 MHz) 3
175.6, 136.7, 134.3, 128.7, 127.3, 126.2, 115.0, 38.8, 27.0; HRMS calcd for C, 4
H,,O0,[M+H]": 205.1229, found: 205.12300

gogoad
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Ooo000ao
PhOH
o EDC-HCI
\ DMAP (cat.) o
—- \
oo0oo0ogad

0000000000000 000000000000000000000000000
0000000000000 0000D0DD000O0D0DD00O0O0o0oDoOoOo0an
0000002.22g015 mmol0 0100 MO0 DD 0D O0O0DDOO0O0DDOOODODA1.559g01

6.5mmol0 1.10 0 0010030 00000000000003000000000000
0 0 O EDCO HCIO 3.16 g 16.5 mmold 1. 10 O O ONONDO OO DO OO O DO OO DO D DMAP
0 458 mg 565 mmol 0.250 0 O O OCHCIL,LO30 MmO OO O00090000000O0OO
O0D0O000NaHCO,0 O D D0 00D 0OOCHSClLLO0O0ODODOOODODOOdNa,S0,0 00
0000000000000 000000000000000000000000000a0
0000000000000 00000002.47 g073000

1H NMR (CDCl5, 400 MHz) & 7.88 (d, J = 16.2 Hz, 1H), 7.63-7.56 (m, 2H), 7.45-7.

38 (m, 5H), 7.25 (t, J = 7.6 Hz, 1H), 7.18 (d, J = 7.6 Hz, 2H), 6.64 (d, J = 16.

2 Hz, 1H); *3C NMR (CDCl;, 100 MHz) & 165.3, 150.7, 146.5, 134.1, 130.6, 129.4,
128.9, 128.2, 125.7, 121.6, 117.2; HRMS calcd for C, - H,50, [M+H]*: 225.0916, fo
und: 225.09150
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000000000000 O00a0

0000000000000 000000000000000000000000000A0
000000000 0O0O0o0ooooao

0ooooo

10

20



(41) JP W02014/122811 Al 2014.8.14

Oo0oao
%g; o < < <t ~
~ o~ 0 00] o0 Ye]
[l
)
x| & 5 B E| G
2l e ¢ € £ &
0 =4 B =4 =
AN
E 0
3 . gé ~
s o S o € 2
= =) 7z 7 2|
H 7 :‘:\V,\
7 o) Qo o 'H—I\S(J
) = =2 <No
o= [-™ v"b“
o” o A e,
= N
Ny =
o N O
5 ™ H
o - o L~
5 =M N B
% 9 TIENIN
) = 7 /
) PodE
7 =) N2
e 2 8 rn< .
O o OQI\V")Q
m }Of{ M :—J
Q 9 o ) e 8
ﬁ% ™ ™ ™ ap ?ﬁ“\’o ﬁ
AJ '-\.-f
RS Q Q Q Q 1}_11073 ;%
[ap BN pl
= © o~ o0 o |IN.Q.a 3
‘P.Q{HIP — — — — TR o
4o e I I | | |adodn 4
N N a\ N MMy
XX

0Doo0ooo
000000000000 00O0O00O00O0O0000O00

000000000000 000000000000000O000000000

TH NMR (CDClg, 400 MHz) & 7.83 (d, J = 16.2 Hz, 1H), 7.54 (d, J = 8.7 Hz, 2H),
7.40 (t, J = 8.5, 7.6 Hz, 2H), 7.24 (t, J = 7.6 Hz, 1H), 7.16 (d, J = 8.5 Hz, 1H
), 6.94 (d, J = 8.7 Hz, 2H), 6.50 (d, J = 16.2 Hz, 1H), 3.85 (s, 3H): 23C NMR (C
DCl;, 100 MHz) & 165.7, 161.7, 150.9, 146.2, 130.0, 129.4, 126.9, 125.6,

121.7, 114.6, 114.4, 55.4; HRMS calcd for C,gH,<05 [M+H]™: 255.1021, found: 255.
1022.
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1H NMR (CDCl5, 400 MHz) & 8.16 (d, J = 16.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H),
7.41 (t, J = 8.4 Hz, 2H), 7.34-7.22 (m, 4H), 7.18 (d, J = 8.4 Hz, 1H), 6.56 (d,
J = 16.0 Hz, 1H), 2.47 (s, 3H); 13C NMR (CDCl;, 100 MHz) & 165.4, 150.8, 144.2,
137.9, 133.1, 130.9, 130.4, 129.4, 126.6, 126.4, 125.7, 121.6, 118.3, 19.8; HRM
S calcd for C,gH,505[M+H] : 239.1072, found: 239.1071.
goobooooooboooooboboooobooooobobooo
TH NMR (CDClg, 400 MHz) & 7.38 (t, J = 8.0 Hz, 2H), 7.26-7.14 (m, 2H), 7.11 (d,
J = 8.2 Hz, 2H), 6.05 (dd, J = 15.8, 0.7 Hz, 1H), 1.97 (dd, J = 6.9, 0.7 Hz, 3H
); *3C NMR (CDCl;, 100 MHz) & 164.8, 150.7, 146.9, 129.3, 125.6, 122.0, 121.6,
18.2; HRMS calcd for C,oH,,0, [M+H]*: 163.0759, found: 163.0758.
goobobuobobobuobuobobuobuobobuoboo

TH NMR (CDCl5, 400 MHz) & 7.43-7.35 (m, 2H), 7.27-7.18 (m, 2H), 7.12 (d, J = 8.
2 Hz, 2H), 6.02 (dt, J = 15.8, 1.8 Hz, 1H), 2.38-2.26 (m, 2H), 1.13 (t, J = 7.3
Hz, 3H); 3C NMR (CDCl;, 100 MHz) & 165.1, 153.0, 150.8, 129.4, 125.6, 121.6, 1

19.7, 25.5, 12.1; HRMS calcd for C,;,;H;50, [M+H]": 177.0916, found: 177.09130
Ooo0o0ooano

0000000000000 000000000000000000000000000
000000
Ooo0o0QoO
ooooo
Wittig reaction Hydrolysis
- O -

Om . OH Conditions A or B» \ s Conditions Cor D

H % EO  PPhy  A) CHyCly, rt. EtO A ©) LIOH-H,0

35 mmeol 1.1 equiv B) benzene, reflux TH;/)}:fg ‘-('1 ;’:2)(,;(.

Condensation THF/H,0 (3/1), 70 °C
PhOH
EDC-HCI
Q ] DMAP (cat.) Q .
N N = CH,Cly, ed. Ho N A

000000
0000000000000 000O0O0O00O0O0000000000000000000
0000000000000 00000000000000000000
0000000000100 mO000000000000000000000O0O0 561 mgd
5.0 mmol0 O CH,Cl,LO0 20 MLO 0 D000 O00O0O0O00O01.92 gd 5.5 mmold 1.10 0 O O
O000000TLC00O00D00DO0OO0O0D0O0O0O0000000000000000000
0000000000000 000000000000000000000
000000
0000000000000 0000000000100mO000000000THFD 12 mL
00004 mO O LiOHD H,00 629.4 mgd 15 mmold 3.00 0 0 0000000010000
0000000000000 0000000000000pHO1IMHCIOOO OO O 200
000000000 OCHL,CI,03000000000Na,S0,0 000000000000
0000000000000 000000000000000000000000000
0000
000000
0000000000000 00000635 mgd 4.1 mmold 000 D100 mtO0O 0000
000000000427 mgd 4.5 mmol0 1.10 00010030 000000000000

O3 0000000000000 AO0EDCHHCIO 869 mgd 4.5 mmold 1.10 0 O O NO NO O
OD0ODO0O0OO0O0000O0DODMAPO 126 mgh 1.0 mmolD 0.250 0O O O O O CH,CI,O 10mLO O O
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0000009000000 000000000NaHCO,0 00000 0000CH,CL,O3
x30mL00000000000NaS0,0000000000000000000000
000000000000 000O0000O0000O0000000O0O0EtoAch =5:10 0
0000000000000 0O00000O0O00O0O0O0DO0DO0DNONDOoODONOoOoOoooooaO
00000000000 0830.6mgd 000072000

TH NMR (CDClg, 400 MHz) & 7.97 (d, J = 15.8 Hz, 1H), 7.43 (d, J = 5.5 Hz, 1H),
7.40 (t, J = 7.8 Hz, 2H), 7.33 (d, J = 3.6 Hz, 1H), 7.24 (t, J = 7.8 Hz, 1H), 7.
16 (d, J = 7.8 Hz, 2H), 7.09 (dd, J = 5.5, 3.6 Hz, 2H), 6.43 (d, J = 15.8 Hz, 1H
); 3C NMR (CDCl;, 100 MHz) & 165.2, 150.7, 139.3, 138.9, 131.6, 129.4, 129.1,
128.2, 125.7, 121.6, 115.9; HRMS calcd for C,5H,,0,S [M+H]™: 231.0480, found: 23
1.04770
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000000000000 00O00O00O0O000O0O00O0O0O0O0D0DO0O0O0OOO0O0OoGooaO
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TH NMR (CDClg, 400 MHz) & 7.82 (d, J = 16.0 Hz, 1H), 7.41 (t, J = 7.6 Hz, 2H),
7.24 (t, J = 7.6 Hz, 1H), 7.20-7.14 (m, 3H), 7.11 (d, J = 2.0 Hz, 1H), 6.89 (d,
J = 8.4 Hz, 1H), 6.51 (d, J = 16.0 Hz, 1H), 3.931 (s, 3H), 3.928 (s, 3H); 3C NM
R (CDCl5, 100 MHz) & 165.6, 151.4, 150.8, 149.2, 146.4, 129.4, 127.1, 125.6, 12
3.0, 121.6, 114.8, 111.0, 109.6, 55.9, 55.8; HRMS calcd for C,,H,,0,[M+H]*: 285.
1127 , found: 285.1127.

000000000000 000O0000O000000000000000

10

20

30

40

50



(45) JP W02014/122811 Al 2014.8.14

'H NMR (CDCl;, 400 MHz) & 7.77 (d, J = 16.0 Hz, 1H), 7.71 (s, 1H), 7.47 (d, J =
1.6 Hz, 1H), 7.40 (¢, J =8.7, 7.5 Hz, 2H), 7.25 (t, J = 7.5 Hz, 1H), 7.15 (d,
J =8.7 Hz, 2H), 6.66 (d, J = 1.0 Hz, 1H), 6.35 (d, J = 16.0 Hz, 1H); 3C NMR (C
DCl;, 100 MHz) & 165.3, 150.7, 145.0, 144.6, 136.5, 129.4, 125.7, 122.5, 121.6,

117.0, 107.4; HRMS calcd for C;5H;,05 [M+H]": 215.0708, found: 215.07100
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o . soc’:
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9 —_—

5 mmol 3 equiv

CH,Cly, rt.
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-«
@ CH,Cly, rt. Q THF/H,0 (3/1), 90 °C

gooao

gooboboooobobbooooboboooobboo

ooocooDobOObObo1oomD 000 O0O0O0oOoOODDOO0OO0DO0OO0OO0ODDOG®eI5.8 mgd 15 mm
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OCH,CI,030 0 ODO0O00DD0D000000000D00ONa,S0,0 000000000000
000000000000 00000000000000000030300000000
000000000000 0000000D0S838.7 mgD 40 0 0560 00

'H NMR (CDCl;, 400 MHz) & 7.43-7.35 (m, 8H), 7.34-7.27 (m, 4H), 7.16 (t, J = 7.
3 Hz, 1H), 6.99 (d, J = 7.3 Hz, 2H), 6.58 (s, 1H); *3C NMR (CDCl;, 100 MHz) & 1
64.3, 158.7, 150.6, 140.6, 138.6, 129.8, 129.2, 128.5, 128.4, 128.0, 125.5, 121.
5, 116.3; HRMS calcd for C,,H,,0,[M+H]*: 301.1229, found: 301.12210
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00000000 ONi(deype)(CO);, D0 DO 00D 10
0000000000000 0000D0D0ONI(CO),; (PPhy ), OPNOOODODODOOL1.92
gd3.0mmold 1.00 0000000000 O0DDODOODDOOODDOOODODdeyped 1
.39 g03.3mmol0 1.10 00 0000000000000 D0D0DDO0O0O0DOO0O0ODODOO0
OTHFO O mlO 0D ODODOO0ODO0OD040002000000000000000000000
000000000000 THFOOODDOOODODDOOODDOOODODODOOONi(deype)(C
0, 000

0ooooo

00000

N |

oooooao

Ooooo0oOoooooboO1.559g09 000

'H NMR (400 MHz, CgDg): & 1.95 (br, 2H), 1.92 (br, 2H), 1.72-1.59 (m, 20H), 1.3
6-1.13 (m, 24H); *3C NMR (100 MHz, CgDg): & 205.0, 35.8 (t, JPC = 8.2 Hz), 29.3 30
, 28.5, 27.6, 27.53, 27.47, 27.41, 26.7, 23.2 (t, JPC = 19.7 Hz); 3P NMR (160 M

Hz, CgDg): & 64.0; IR (KBr): 1979, 1922, 1912 cm™*; anal calcd for C,gHgoOoPoNi
62.35, H 9.34, found C 62.47, H 8.970
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K3PO, (2.0 equiv)
N, Q J/ ) N, /
C-H + | ———— C |
4 PhO 1
(4] S 1,4-dioxane (0] S
bib 150°C 24h 1a
[96 %]
0Oooooao
00000000, 0000000000000 D00DDO0OO0O0OD0DDOO0OOO0ODOOO0D
0000000000000 0O0O0O0O0OOo0OoDO0DOooooooOaQ
0J. Young OO ODODOO0ODODODOO0O20mO000000000D0O0DO0O00O0OKzPO,0170.0 mg
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1H NMR (400 MHz, CDCl3): & 7.89 (dd, J = 3.8, 1.4 Hz, 1H), 7.76-7.70 (m, 1H), 7
.56-7.50 (m, 2H), 7.36-7.29 (m, 2H), 7.16 (dd, J = 5.0, 3.8 Hz, 1H); 13C NMR (10

0 MHz, CDCl3): & 159.1, 150.5, 142.1, 130.3, 130.0, 129.7, 128.3, 125.2, 124.8,
119.9, 110.5; HRMS (DART) m/z calcd for C,,HgNOS [MH]*: 202.03266, found 202.03

2790
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0oo0oo0oo0oDOooo0Do0oo0DooDoooDO0oDo0DOoDU0ooDDO0ooDOoDOooODOoDoODOoOoaO
Ooooo0oooUoooDoooDooooao

OoDoooao

ocooooooOooUoooUoooUooODUO0Dob0D, 00, 0000000 0ODDODODO0DDUODODO
coood,4o0o,oooooooooooo,00y,00y,0o0,00L0,00, 000
oooooooooooo,000o0ooo0o0DU0ooo0oo0D,00, 0000000000
000000000 D0ooDo0Do0oD0DooDooDoDOooDoDooDoooao

oooooo
ooooooo0oooDOoooDooO0oooDoooDO0oDo0oooDUooDoDOoooDooODOooDoOooaOo
000000000 DO0ooo0Do0oDU0ooDo0ooDo0DO0o0DO0DooDU0ooODOooDOoDOooDoDoOooDoOooOaOo
0Ooo0oo0oo0ooDOooo0Doo0DooDoooDo0oDo0DooDooDoDOooDOoDooODoDooDOooaOo
ooooo0ooo0ooDOooo0DOooU0oooDUoooDO0oDo0DooDUooDDUooDoDooODOooDDOooOaO
Oo0O0o0oo0ooooDoDoooooooao

Oooooo

OO0O00O00OO00O0OO0OO0O0ONi(cod); OO0Odeypel OO OO ODODOOOOODOODODOO
oooooooooao

Ni(cod); O O O 40 mol%d dcypell O O 0O 80 mol%d O O O O

ooocoooooodod

Ni(cod); O 0O O 20 mol%d dcyped O O O 40 mol%d O O O O
oooooDooooao

Ni(cod); O 0O O 10 mol%d decype O O O 20 mol%d O O O O
ooooODbDDbOoOooooao

Ni(cod); O 0O O 10 mol%O dcyped O O O 10 mol%O
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1H NMR (400 MHz, CDCI3): & 8.19 (dd, J 2.6, 1.0 Hz, 1H), 7.79 (dd, J = 5.0, 1
.0 Hz, 1H), 7.77-7.71 (m, 1H), 7.58-7.50 (m, 1H), 7.48-7.42 (m, 1H), 7.38-7.32 (
m, 2H); *3C NMR (100 MHz, CDCl3): & 159.8, 150.4, 142.0, 129.4, 128.2, 127.1, 1
26.7, 125.1, 124.7, 120.0, 110.6; HRMS (DART) m/z calcd for C,,HgNOS [MH]": 202.
03266, found 202.03249.

000000000000 oooDo0DO0oDo0DO0oOoUooooDooDOao

'H NMR (400 MHz, CDCl3): & 7.82-7.73 (m, 1H), 7.72-7.65 (m, 1H), 7.62-7.55 (m,
1H), 7.43-7.34 (m, 2H), 7.28 (d, J = 3.6 Hz, 1H), 6.62 (dd, J = 3.6, 2.0 Hz, 1H)
; 3C NMR (100 MHz, CDCl3): & 155.4, 150.2, 145.8, 142.7, 141.7, 125.4, 124.9,
120.2, 114.4, 112.4, 110.7; HRMS (DART) m/z calcd for C,,HgNO,[MH]": 186.05550,
found 186.05563.
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1H NMR (400 MHz, CDCl3): & 8.22 (d, J = 0.8 Hz, 1H), 7.74-7.68 (m, 1H), 7.56-7.
48 (m, 2H), 7.35-7.28 (m, 2H), 7.03 (d, J = 1.6 Hz, 1H); *3C NMR (100 MHz, CDCI3
): 6 158.4, 150.3, 144.5, 144.4, 141.9, 125.0, 124.6, 119.8, 115.5, 110.5, 109.
0; HRMS (DART) m/z calcd for C;,HgNO,[MH]": 186.05550, found 186.05544.
gogoobbobooobbouooobbuouoobbboooobboodd
1H NMR (400 MHz, CDCl3): & 9.45 (d, J = 1.6 Hz, 1H), 8.74 (dd, J = 5.0, 1.4 Hz
1H), 8.51-8.45 (m, 1H), 7.83-7.72 (m, 1H), 7.61-7.55 (m, 1H), 7.47 (dd, J = 8.2,
5.0 Hz, 1H), 7.40-7.34 (m, 2H); 13C NMR (100 MHz, CDCl3): & 160.8, 152.2, 150.
9, 148.9, 141.9, 134.8, 125.8, 125.0, 123.8, 123.6, 120.4, 110.9; HRMS (DART) m/
z calcd for C,,HoN,O [MH]*: 197.07149, found 197.07148.
goooboooobooooobboooboDbooooboboodd
1H NMR (400 MHz, CDCl3): & 8.81 (dd, J = 4.4, 1.6 Hz, 2H), 8.06 (dd, J = 4.6, 1
.8 Hz, 2H), 7.87-7.78 (m, 1H), 7.65-7.58 (m, 1H), 7.48-7.38 (m, 2H); 13C NMR (10
0O MHz, CDCI3): 6 160.6, 150.9, 150.8, 141.8, 134.3, 126.4, 125.2, 121.0, 120.7,
111.0; HRMS (DART) m/z calcd for C,,HgN,O [MH]": 197.07149, found 197.07132.
Ooo0o00oo0ooDO0oooDOooU0oooDoooDOooDoooDoooDO
1H NMR (400 MHz, CDCl3): & 8.82 (d, J = 4.4 Hz, 1H), 8.36 (d, J = 8.0 Hz, 1H),
7.95-7.80 (m, 2H), 7.67 (d, J = 7.2 Hz, 1H), 7.60-7.35 (m, 3H); *3C NMR (100 MHz
, CDCI3): 6 161.5, 151.1, 150.4, 146.2, 141.9, 137.2, 126.1, 125.6, 125.0, 123.
5, 120.7, 111.3; HRMS (DART) m/z calcd for C,,HgN,O [MH]": 197.07149, found 197.
07148.
gogoobbobooobbouooobbuouoobbboooobboodd
1H NMR (400 MHz, CDCI3): & 9.58 (d, J = 1.2 Hz, 1H), 8.82-8.68 (m, 2H), 7.86 (d
d, J =6.6, 2.2 Hz, 1H), 7.68 (dd, J = 7.0, 1.8 Hz, 1H), 7.48-7.38 (m, 2H); 13C
NMR (100 MHz, CDCl3): & 159.4, 151.0, 146.2, 144.71, 144.65, 142.0, 141.6, 126.
7, 125.3, 121.0, 111.3; HRMS (DART) m/z calcd for C;,HgN;0 [MH]": 198.06674, fou
nd 198.06687.
I I e I I I 6 A R B O B N O A W B B R R O
1H NMR (400 MHz, CDCl3): & 9.44 (d, J = 8.8 Hz, 1H), 8.73 (s, 1H), 8.28 (t, J =
7.2 Hz, 1H), 7.94-7.92 (m, 1H), 7.82 (t, J = 7.2 Hz, 1H), 7.74-7.70 (m, 2H), 7.
58 (t, J = 7.6 Hz, 2H), 7.53-7.44 (m, 3H); *3C NMR (100 MHz, CDCI3): & 161.0, 1
56.9, 150.4, 149.5, 142.2, 139.1, 131.9, 130.6, 130.2, 129.9, 129.1, 128.1, 127.
7, 126.5, 126.3, 125.2, 123.7, 121.0, 119.6, 111.0; HRMS (DART) m/z calcd for C,
SH NS0 [MH]™: 323.11844, found 323.11834.

0000000000000 000000000000000000000000OYH NMR
(400 MHz, CDCl3): & 8.22-8.21 (m, 1H), 8.11-8.09 (m, 2H), 7.84-7.82 (m, 1H), 7
.64-7.62 (m, 1H), 7.48-7.47 (m, 3H), 7.40-7.37 (m, 2H); *3C NMR (100 MHz, CDCl3)
: & 170.0, 158.4, 150.6, 144.5, 141.9, 132.8, 130.9, 129.1, 127.2, 125.7, 125.0
, 122.3, 120.6, 111.0; HRMS (DART) m/z calcd for C,gH;,N,0S [MH]": 279.05921, fo

und 279.059070
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AN %4
Sn ww e o
N N
1-11 1k | Jcn (= Y 96
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1-12 11 | Yc-n | c /N 7
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N N/
1-13 1m @:gc—n @:3c 72
o o —N

XPhiZ7 VA TH S,

gooocooao
gooobooooobooooobooooboooobboo

0000000000000 0000000000000D00000D0O00H NMR (400
MHz, CDCIg): & 9.35 (d, J = 1.2 Hz, 1H), 8.70 (dd, J = 5.0, 1.4 Hz, 1H), 8.40-8
.32 (m, 1H), 7.78-7.70 (m, 2H), 7.51-7.35 (m, 5H); *3C NMR (100 MHz, CDCl3): &
158.9, 152.2, 151.1, 147.7, 133.5, 129.2, 129.0, 127.7, 124.5, 123.8, 123.8, 123
.7; HRMS (DART) m/z calcd for C,,H,,N,0 [MH]": 223.08715, found 223.08715.
0o0ooo0oooooooooooooooooooooooDoooooao

'H NMR (400 MHz, CDCl3): & 9.18 (d, J = 1.6 Hz, 1H), 8.66-8.62 (m, 1H), 8.25-8.
19 (m, 1H), 8.05 (s, 1H), 7.61-7.56 (m, 2H), 7.44-7.31 (m, 4H); *3C NMR (100 MHz
, CDCl3): & 163.5, 150.7, 147.6, 140.3, 139.5, 133.3, 130.9, 129.7, 129.2, 128.

7, 126.8, 123.8; HRMS (DART) m/z calcd for C,,H,,N5>S [MH]": 239.06429, found 239
-06437.

00000000 oooooooo??000000000000000A0

'H NMR (400 MHz, CDCl3): & 9.49 (t, J = 1.8 Hz, 1H), 8.78 (dd, J = 4.8, 0.8 Hz,
1H), 8.55-8.49 (m, 1H), 7.88-7.84 (m, 1H), 7.65-7.59 (m, 1H), 7.48 (dd, J = 8.2
, 5.0 Hz, 1H), 7.44-7.37 (m, 2H); *3C NMR (100 MHz, CDCl3): & 160.7, 152.1, 150
.8 (JCC = 3.8 Hz), 148.9 (JCC = 2.8 Hz), 141.9 (ICC = 1.9 Hz), 134.8, 125.8, 125
.0, 123.7 (JCC = 4.8 Hz), 123.4 (JCC = 52.2 Hz), 120.4 (ICC = 7.7 Hz), 110.8 (JC

C = 3.9 Hz); HRMS (DART) m/z calcd for C,,;13CHgN,O [MH]*: 198.07484, found 198.0

75000
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BocN PhOH
. EDC-HCI
(o) N -H LiOH-H,O o) cat. DMAP
— —_—
Me(?—s\/o THFH,0 (1:1) HO CH,Cl,
M
® [84%, 2 steps]
methyl ester 11 carboxylic acid 12 phenyl ester 8
oooooao

giooml0 00 000000000000 O0O0O0O00O0000O0O0R2.17 gd 7.0 mmold OO
00000 THFO 20mL0 O O O LiOHO H; 00 590.0 mgd 2.00 0 00 D0 OO OO ODOO 10
O0D0DO0DO0OO0OO0OTHFOOOOODODODO0ODODOODODODODOODODODPpPHO O IM HCIO O O
020000000000000000CH, Cl; 03x30mOd000000000O00O0Na, S
0, 000D0D0D0DD0DDDDDDODDODDODDOODODOODDODDODDODDDDDDODOD
0000000000000 D0DO0DO0ODOoOooOaon

oooooao

0000000000000 00O0oOooi10omM0 000000000 0000OO0.724 g0
1.100000000000000000000000000D00D000D00D00000E
DCOHCIO1.48 g0 1.10 000000000 D0O0DO0ODODDOODODODMAPO 0.214 gOd 0.25
O0000O0OCH; Cl;j060ml0 0000090 0000000000 D0DODODODODODONaHC
0, 0000000000 D0ODDODOCH, Cl; O03x30mO00000000O0OONa, SO,
0000000000000 0D0D0D0D00D0D0D0D00D00D0o0D0DO0o0D0o0Do0ooDoOoGoOaDn
0000000000000 00000Et0ACc0 000000000000 DO0ODOOn
0000002.18g0 00000084 %JOODODOODO0OD0ODO0DO0ODO0OO0OOOO

1H NMR (600 MHz, DMSO-d®, 373 K): & 7.46 (t, J = 7.6 Hz, 2H), 7.30 (t, J = 7.6
Hz, 1H), 7.23 (d, J = 7.6 Hz, 2H), 4.88 (dd, J = 7.6, 3.5 Hz, 1H), 3.52-3.41 (m,
2H), 2.64 (s, 3H), 2.37-2.26 (m, 1H), 2.10-1.97 (m, 2H), 1.96-1.88 (m, 1H), 1.3

10

20

30

40

50



(53) JP W02014/122811 Al 2014.8.14

5 (s, 9H); 3C NMR (150 MHz, DMSO-d®, 373 K): & 162.6, 159.5, 156.3, 152.8, 149
.8, 128.9, 126.0, 125.3, 121.1, 78.6, 53.7, 45.8, 30.9, 27.5, 22.8, 11.3; HRMS (
DART) m/z calcd for C,gH,sN,O5[MH]*: 373.17635, found 373.17613. [a ]52° = -62 (

c = 1.0, CHClZ)O
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Ooooooao
Oooooao
Me 0

O O OMe DBU

J I+ AN - oA
Me” "O° 'Me 0] THF, 0 °C ->r.t.

[93%] OMe
7
Oo00o0ooOoao
0000000000 O0Ooo0ono?2.41 g 25 mmolD O THFO O 25mLO DBUO O O OO O O O
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Ni(cod); O 16.5 mgd 0.06 m
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1H NMR (600 MHz, DMSO-d®, 373 K): & 4.86 (dd, J = 7.2, 3.0 Hz, 1H), 3.85 (s, 3H
), 3.53-3.40 (m, 2H), 2.64 (s, 3H), 2.61 (s, 3H), 2.35-2.26 (m, 1H), 2.08-1.97 (
m, 2H), 1.96-1.88 (m, 1H), 1.32 (s, 9H); 13C NMR (150 MHz, DMS0-d®, 373 K): & 1
63.3, 161.4, 155.0, 153.0, 152.7, 149.2, 127.3, 123.5, 78.5, 53.7, 50.8, 45.8, 3
0.9, 27.5, 22.8, 11.0, 10.5; HRMS (DART) m/z calcd for 019H25N306[MH]+: 392.1821
6, found 392.18213. [a ],®*= -53 (c = 1.1, CHCIL)O

0oooooaQd

000000000000 00a0

0000000000 Wipf0DOODOODDDOOODDOOOWipf, P.; Venkatraman, S. J.
Org. Chem. 1996, 61, 6517-65220 0 0 0 0 000000000 DO0OODOODOOOOO
000000000000 00000O0RF=0.42 (hexane/EtOAc = 1:1)0

1H NMR (600 MHz, d®-DMSO, 373 K): & 5.43 (t, J = 6.9 Hz, 1H), 4.89-4.84 (m, 1H)
, 4.78 (d, J = 6.9 Hz, 2H), 3.45 (m, 2H), 2.63 (s, 3H), 2.61 (s, 3H), 2.35-2.26
(m, 1H), 2.08-1.96 (m, 2H), 1.95-1.88 (m, 1H), 1.77 (s, 3H), 1.75 (s, 3H), 1.32
(s, 9H); *3C NMR (150 MHz, d®-DMSO, 373 K): & 162.3, 160.9, 155.0, 153.0, 152.7
, 149.2, 138.0, 127.5, 123.6, 118.2, 78.5, 60.5, 53.7, 45.8, 31.0, 27.5, 24.7, 2
2.8, 17.3, 11.1, 10.6; *H NMR (600 MHz, CDCl;, 333 K): & 5.46 (t, J = 7.6 Hz, 1
H), 5.00-4.86 (br, 1H), 4.82 (d, J = 6.9 Hz, 2H), 3.66-3.41 (br, 2H), 2.662 (s,
3H), 2.657 (s, 3H), 2.36-2.19 (br, 1H), 2.18-2.01 (m, 2H), 1.96-1.88 (m, 1H), 1.
77 (s, 3H), 1.76 (s, 3H), 1.33 (s, 9H); *3C NMR (150 MHz, CDCl;, 333 K): & 164.
0, 162.3, 155.5, 154.2, 150.0, 138.9, 128.8, 124.8, 118.8, 80.0, 61.8, 54.8, 46.
6, 32.4, 28.3, 25.6, 23.9, 19.0, 17.1, 12.1, 11.7; HRMS (DART) m/z calcd for C,4
Hs N3Og[MHI "z 446.22911, found 446.22896. [a ]p°'= -49 (c = 0.95, CHCIl3)O
oooooaQd
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0

H NMR (CDCl;, 400 MHz) & 7.81 (d, J = 16.5 Hz, 1H), 7.75-7.69 (m, 1H), 7.61 (d
, J=7.8 Hz, 2H), 7.56-7.50 (m, 1H), 7.46-7.38 (m, 3H), 7.36-7.31 (m, 2H), 7.09
(d, J = 16.5 Hz, 1H); 13C NMR (CDCl;, 100 MHz) & 162.8, 150.4, 142.2, 139.5, 1

35.1, 129.8, 129.0, 127.6, 125.2, 124.5, 119.9, 114.0, 110.3; HRMS calcd for C;g

HioNO [M+H]': 222.0919, found: 222.0917.

0 e e I A I o 0 0 O N N O I A B R B R A N N R A

1H NMR (CDCl5, 400 MHz) & 7.77 (d, J = 16.7 Hz, 1H), 7.60 (d, J = 6.9 Hz, 2H),

7.50 (s, 1H), 7.46-7.35 (m, 4H), 7.15 (dd, J = 8.5, 1.6 Hz, 1H), 7.07 (d, J

= 16.7 Hz, 1H), 2.48 (s, 3H); 13C NMR (CDCl5, 100 MHZz) & 162.8, 148.6, 142.3, 1

39.0, 135.1, 134.3, 129.6, 128.9, 127.4, 126.3, 119.7, 114.0, 109.6, 21.4; HRMS

calcd for C,gH,,NO [M+H]": 236.1075, found: 236.1075.

ooooooo0oooDOoooDooO0oooDoooDO0oDo0oooDUooDoDOoooDooODOooDoOooaOo

goooooad

1H NMR (CDCl5, 400 MHz) & 7.76 (d, J = 16.5 Hz), 7.59 (d, J = 8.4 Hz, 2H), 7.43

-7.39 (m, 4H), 7.19 (d, J = 2.5 Hz, 1H), 7.05 (d, J = 16.5 Hz, 1H), 6.93 (dd, J

= 8.9, 2.5 Hz, 1H), 3.86 (s, 3H); *3C NMR (CDCl;, 100 MHz) & 163.6, 157.3, 145.0
, 143.0, 139.1, 135.2, 129.7, 128.9, 127.5, 114.0, 113.8, 110.4, 102.7, 55.9; HR

MS calcd for C,gH;,NO,[M+H]": 252.1025, found: 252.1024.
ooooooo0oooDOooo0DOooU0ooDUoooDO0oDO0ooDUooDDO0ooDOoDooODUooDUOoLoOaO
goooDoooooooodd

1H NMR (CDCl5, 400 MHz) & 7.77 (d, J = 16.5 Hz, 1H), 7.73 (d, J = 1.8 Hz, 1H),

7.60 (d, J = 6.8 Hz, 2H), 7.46-7.39 (m, 5H), 7.07 (d, J = 16.5 Hz, 1H), 1.39 (s,
9H); 13C NMR (CDCl5, 100 MHZz) & 162.9, 148.4, 148.0, 142.1, 138.9, 135.2, 129.

6, 128.9, 127.4, 122.9, 116.3, 114.1, 109.4, 34.8, 31.7; HRMS calcd for C;gH,oNO
[M+H]": 278.1545, found: 278.1541.

godooboooooboooooooodo o bbb oo oDbooooDboObooooobooodad
gooooao

1H NMR (CDCl5, 400 MHz) & 7.53 (d, J = 16.7 Hz, 1H), 7.51 (d, J = 6.9 Hz, 2H),

7.41-7.34 (m, 3H), 6.89 (d, J = 16.7 Hz, 1H), 3.93 (s, 3H), 2.68 (s, 3H); 13C WM
R (CDCl3, 100 MHz) & 162.7, 159.3, 156.0, 137.0, 135.1, 129.4, 128.9, 128.4, 12

7.2, 113.0, 51.9, 12.0; HRMS calcd for C14H14NO3[M+H]+: 244 .0974, found: 244.097

0.

godoobobooooboboooobobooo bbb oo oDboboo oD bboboooooooad
goooan

1H NMR (CDCl;, 400 MHz) & 7.38 (s, 1H), 7.23-7.13 (m, 4H), 3.93 (s, 3H), 2.93-2
.91 (m, 2H), 2.89-2.82 (m, 2H), 2.68 (s, 3H); 13C NMR (CDCl;, 100 MHz) & 162.7,
160.0, 156.1, 135.8, 129.6, 128.5, 127.5, 126.6, 51.8, 27.2, 22.7,

12.0; HRMS calcd for C,gH,gNO5; [M+H]": 270.1130, found: 270.1133.
ooooooo0oooDOooOoDooO0ooDoooODO0oDOoooDU0ooDDOooDOoDooODOooDOooaO
goooooooobobbooooobooodd

'H NMR (CDCl;, 400 MHz) & 7.38 (s, 1H), 7.23-7.13 (m, 4H), 3.93 (s, 3H), 2.93-2
.91 (m, 2H), 2.89-2.82 (m, 2H), 2.68 (s, 3H); *3C NMR (CDCl5, 100 MHz) & 162.7,
160.0, 156.1, 135.8, 129.6, 128.5, 127.5, 126.6, 51.8, 27.2, 22.7, 12.0; HRMS c
alcd for C,gH;gNOz[M+H]": 270.1130, found: 270.11330
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00120000000 00000O0OO0ODCDODODO0ODO0OODOODOODOODODODODODOaO
gooobono

10

20

30

40



(58) JP W02014/122811 Al 2014.8.14

ooono
Ehip| &5 A IR (%)
2—12 K,CO, 36
2—13 K,PO, 38
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gooboilis0o0o00ooboboooobooooboboooobboooobooobooobboo
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'H NMR (CDCl;, 400 MHz) & 7.71 (d, J = 7.3 Hz, 2H), 7.61-7.54 (m, 3H), 7.46-7.3
2 (m, 7H), 7.00 (d, J = 16.5 Hz, 1H); *3C NMR (CDCl;, 100 MHz) & 161.1, 150.9,
135.8, 135.6, 129.1, 128.91, 128.87, 128.4, 127.9, 127.2, 124.2, 123.7, 113.9; H
RMS calcd for C,,H;,NO [M+H]": 248.1075, found: 248.1074.
0000000000000 D0D0O0D0O0OO0DO0DO0DO0ODO0DO0DODODOODOoDOoODOoOoGOan
0o0oO0DoDOooDOooDooao
H NMR (CDCl;, 400 MHz) & 7.64 (d, J = 8.9 Hz, 2H), 7.60-7.48 (m, 3H), 7.40 (t,
J =7.8 Hz, 2H), 7.37-7.32 (m, 1H), 7.29 (s, 1H), 6.99 (d, J = 15.8 Hz, 1H), 6.
97 (d, J = 8.9 Hz, 2H), 3.86 (s, 3H); *3C NMR (CDCl;, 100 MHz) & 160.5, 159.8,
151.0, 135.7, 135.2, 129.0, 128.9, 127.1, 125.8, 122.2, 120.8, 114.4, 114.0, 55.
4; HRMS calcd for C,gH,gNO,[M+H]": 278.1181, found: 278.1185.
0000000000000 D0D0O0D0O0OO0DO0DO0DO0ODO0DO0DODODOODOoDOoODOoOoGOan
0000000000 O0DO0OO0DO0OO0OoOoOoDag
'H NMR (CDCl;, 400 MHz) & 7.56-7.51 (m, 3H), 7.39 (t, J = 7.9 Hz, 2H), 7.34-7.3
1 (m, 1H), 7.27 (s, 1H), 7.21 (dd, J = 8.0, 1.6 Hz, 1H), 7.15 (d, J = 1.8 Hz, 1H
), 6.97 (d, J = 16.7 Hz, 1H), 6.88 (d, J = 8.2 Hz, 1H), 6.00 (s, 2H); 13C NMR (C
DCl;, 100 MHz) & 160.6, 150.8, 148.2, 147.9, 135.6, 135.5, 129.1, 128.9, 127.1,
122.6, 122.1, 118.4, 113.9, 108.9, 104.8, 101.4; HRMS calcd
for C,gH, 4 NOS[M+H]": 292.0974, found: 292.0972.
0000000000000 0D0DO0DO0OO0DO0DO0DO0ODO0DO0DODODO0OOoDOoDOoODOoOoGOan
oooo0ooooao
'H NMR (CDCl;, 400 MHz) & 7.75 (d, J = 16.5 Hz, 1H), 7.71-7.68 (m, 1H), 7.54 (d
, J =9.0 Hz, 2H), 7.52-7.50 (m, 1H), 7.34-7.30 (m, 2H), 6.95 (d, J = 9.0 Hz, 2H
), 6.93 (d, J = 16.5 Hz, 1H), 3.84 (s, 3H); *3C NMR (CDCl;, 100 MHz) & 163.2, 1
61.0, 150.4, 142.3, 139.1, 129.1, 127.9, 124.9, 124.4, 119.6, 114.4, 111.5, 110.
2, 55.4; HRMS calcd for C,;gH,4NO,[M+H]*: 252.1025, found: 252.1023.
0000000000000 0000000O0000000000000000DO00G0an
0oo0o0O00oDO0oD0DOoDO0DaOo
H NMR (CDCl;, 400 MHz) & 7.69 (d, J = 16.5 Hz, 1H), 7.70-7.65 (m, 2H), 7.51-7.
46 (m, 2H), 7.33-7.25 (m, 2H), 7.13 (dd, J = 8.4, 2.0 Hz, 1H), 7.09 (d, J = 2.0
Hz, 1H), 6.92 (d, J = 16.5 Hz, 1H), 6.85 (d, J = 8.4 Hz, 1H), 3.92 (s, 3H), 3.89
(s, 3H); *3C NMR (CDCl;, 100 MHz) & 162.9, 150.5, 150.2, 149.1, 142.1, 139.1,
128.0, 124.8, 124.2, 121.7, 119.5, 111.5, 111.0, 110.0, 109.0, 55.8, 55.7; HRMS
calcd for C - H;gNO5 [M+H]+: 282.1130, found: 282.1131.
0000000000000 D00O0D0DO0O0O0D0DO0DO0D0O0DO0DO0DO0ODO0OODODODOoOoGOan
ooooooao
H NMR (CDCl;, 400 MHz) & 8.05 (d, J = 16.2 Hz, 1H), 7.76-7.70 (m, 1H), 7.65 (d
, J=7.1Hz, 1H), 7.57-7.50 (m, 1H), 7.37-7.20 (m, 5H), 7.00 (d, J = 16.2 Hz, 1
H), 2.51 (s, 3H); *3C NMR (CDCl;, 100 MHz) & 162.9, 150.4, 142.2, 137.1, 137.0,
134.0, 130.8, 129.5, 126.4, 125.8, 125.2, 124.5, 119.8, 114.9, 110.3, 19.9; HRM
S calcd for C,gH,4NO [M+H]™: 236.1075, found: 236.1070.
0000000000000 D00O0D0DO0O0O0D0DO0DO0D0O0DO0DO0DO0ODO0OODODODOoOoGOan
oooag
H NMR (CDCl;, 400 MHz) & 7.89 (d, J = 16.2 Hz, 1H), 7.71-7.69 (m, 1H), 7.52-7.
50 (m, 1H), 7.38 (d, J = 5.0 Hz, 1H), 7.35-7.23 (m, 2H), 7.28 (d, J = 3.6 Hz, 1H
), 7.08 (dd, J = 5.0, 3.6 Hz, 1H), 6.87 (d, J = 16.2 Hz, 1H); *3C NMR (CDCl;, 10
0 MHz) & 162.5, 150.4, 142.2, 140.5, 132.0, 129.6, 128.1, 127.7, 125.1, 124.5,
119.8, 112.9, 110.2; HRMS calcd for C,5H,oNOS [M+H]": 228.0483, found: 228.0484.
0000000000000 D0D0O0D0O0OO0DO0DO0DO0ODO0DO0DODODOODOoDOoODOoOoGOan
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1H NMR (CDCl5, 400 MHz) & 7.71-7.64 (m, 3H), 7.52-7.48 (m, 1H), 7.47 (s, 1H), 7
.34-7.30 (m, 2H), 6.78 (d, J = 16.2 Hz, 1H), 6.69 (d, J = 1.8 Hz, 1H); 13C NMR (
CDCl5, 100 MHz) & 162.7, 150.3, 144.4, 143.6, 142.1, 129.4, 125.0, 124.4, 123.3
, 119.8, 113.7, 110.2, 107.2; HRMS calcd for C;5H,oNO, [M+H]*: 212.0712, found:
212.0712.
ooooo0ooo0ooDOooo0DOooU0oooDUoooDO0oDo0DooDUooDDUooDoDooODOooDDOooOaO
oo

1H NMR (CDCl5, 400 MHz) & 7.64 (d, J = 7.3 Hz, 1H), 7.42-7.16 (m, 13H), 7.04 (s
, 1H); *3C NMR (CDCl;, 100 MHz) & 162.3, 152.4, 150.1, 141.7, 141.3, 139.0 129.
9, 129.2, 128.4, 128.3, 128.2, 128.0, 125.0, 124.3, 119.8, 113.1, 110.3; HRMS ca
Icd for C,,H,gNO [M+H]": 298.1232, found: 298.1231.
gogoobooooobtboooobboo bbb buoUooDbbouoobbooo
00

1H NMR (CDCl5, 400 MHZ) & 7.70-7.64 (m, 1H), 7.50-7.44 (m , 1H), 7.32-7.27 (m,
2H), 7.04 (dg, J = 16.0, 7.1 Hz, 1H), 6.46 (dg, J = 16.0, 1.8 Hz, 1H), 2.01 (dq,
J=7.1, 1.8 Hz, 3H); *3C NMR (CDCl;, 100 MHz) & 162.4, 150.2, 141.9, 139.1, 1
24.8, 124.2, 119.7, 118.2, 110.2, 18.7; HRMS calcd for C,oH;oNO [M+H]": 160.0762
, Found: 160.0764.
0oo0oo0oo0oooDOooo0Doo0ooDUoooDO0oDO0DooDU0ooDDOooDOoDooODOoDoOoDOooOaO
O

1H NMR (CDCl5, 400 MHz) & 7.70-7.64 (m, 1H), 7.50-7.45 (m, 1H), 7.32-7.27 (m, 2
H), 7.09 (dt, J = 16.3, 6.9 Hz, 1H), 6.44 (dt, J = 16.3, 1.6 Hz, 1H), 2.41-2.31
(m, 2H), 1.16 (t, J = 7.6 Hz, 3H); *3C NMR (CDCl;, 100 MHz) & 162.7, 150.2, 145
.5, 141.9, 124.8, 124.3, 119.7, 115.9, 110.2, 26.0, 12.5; HRMS calcd for C,;,;H;5N
O [M+H]": 174.0919, found: 174.09170
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OoooooODO0ODOOO0OOO0ODODO0ODODODODO?2.96 mLO 31.2 mmolD 1.10 0000000
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OAcl O 2:1-1:10 000000000 DODDODOO0O0ODOOO0OO0ODDOOODDOOI1ED D
oooobODbDO0O0038.54 g8 nn

ooocooao
gioonm00ooooooobogogobbbooobboooobbooobobooooobno
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BAL-HO O ODOODOO24 mlO23.3mmol0 2.30 000000000000 030000

OoooooQgoooao
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TH NMR (CDCl5, 400 MHz) & 7.73 (s, 1H), 7.28 (d, J = 8.7 Hz, 2H), 6.88 (d, J =
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8.7 Hz, 2H), 4.53 (s, 2H), 4.40 (s, 2H), 3.81, (s, 3H), 2.31 (s, 3H); *3C NMR (C
DCl5, 100 MHz) & 159.2, 149.1, 146.8, 131.4, 130.1, 129.5, 113.8, 72.0, 63.0, 5
5.3, 10.1; HRMS calcd for CjgH,oNOS[M+H]™: 234.1130, found: 234.11260
Dooooan

0000000000000 D0000000000000000000000000

gooocooao
ooooDao
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Ooooogogaog
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TH NMR (CDClg, 400 MHz) & 7.69 (d, J = 13.0 Hz, 1H), 6.90-6.78 (m, 3H), 6.27 (d
, J =13.0 Hz, 1H), 3.91 (s, 3H), 3.87 (s, 3H), 3.02 (s, 3H), 2.99 (s, 3H); 3C N
MR (CDCls, 100 MHz) & 153.8, 149.1, 148.3, 136.7, 127.6, 119.1, 112.8, 111.3, 1
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08.3, 55.9, 55.8, 36.6, 36.0; HRMS calcd for C,5H;gNO,[M+H]*: 252.1236, found: 2
52.123300
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1H), 7.04 (s, 1H), 6.88 (d, J = 8.2 Hz, 1H), 6.76 (d, J = 16.7 Hz, 1H), 4.00-3.
85 (m, 9H), 2.67 (s, 3H); 13C NMR (CDCl;, 100 MHz) & 162.8, 159.6, 155.8, 150.4,

149.2, 136.8, 128.3, 128.2, 121.2, 111.1, 111.0, 109.0, 55.9,
HRMS calcd for C;gH,gNOg[M+H] : 304.1185, found: 304.11870
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OJ. YoungOUOODODOOoOOOOOzomOOOOOOOOOODODOADOKZzPO,0 170.0 mg
go.sommol 2.00000CO0O0D0OO0OO0ODOOODOOODODDODODOODODOODODOGO
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
O b3g0 O 170.6 mgd 0.60 mmolD 1.50 0 000 O0DO00O0DO0DDODODOOCODOODOODO

ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ODODO0O0OO0O0O0O0O0DODDONiICeod),0 0 11.2 mgd 0.04 mmolD 10 mol%D O OO O DO O

Ooo0o0oDDOO0O0DO0O0O0oOooo0Oo0ODbDDbD0OO0O0ddeyped O 33.4 mgh 0.08 mmold 20 mol%O O
goobobooooobooooobooobobobooobbooooboboooobobooooonan
OoOO0O0OO0O0o0O00DO0OO0O0DO0ODb0O0OO0OD0O0OD0D130093.2 mgd 0.40 mmolD O O O 10 40
goooood1.5mO000d00O0Jd. YoungOUOODODOOOOOOOO1voouoboOoO

oooobDDbbO0D24000000bDbb0000oo0oooooDbbob0ob0O0O0oo0oo0obO0DDEROA

c0 0000000000000 00000000000000PTLCOO0O0O000000
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formula

fw

T(K)

A (A)

cryst syst
space group

a, (A)

b, (A)

c, (A)

a, (deg)

B, (deg)

7, (deg)

Vv, (AY

z

Deaies (g / cm°)

m (mm™)

F(000)

cryst size (mm)
20 range, (deg)
refins collected
indep refins/Riny
Params

GOF on F?

Ri, wR; [I>20 ()]
Ri, wR; (all data)

abs struct param

CesH104Ni204P,
1165.75

123(2)
0.71070
Monoclinic
P21/n
10.497(3)
18.260(4)
17.011(4)

90

107.278(3)

90

3113.7(13)

2

1.243

0.751

1258

0.15x 0.10 x 0.01
3.02-25.00
20681
5466/0.0574
352

1.138

0.0672, 0.1448
0.0810, 0.1539
-0.1(2)
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According to Intemational Patent Classification {TPC} or to both national classification and IPC
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where approptiate, of the relevant passages Relevant to claim No.

X BMAIKE, Kazuma et al., Decarbonylative C-H 1-3,5,8-19
coupling of azoles and aryl esters:
Unprecedented nickel catalysis and applicaticn
to the synthesis of Muscoride A, Journal of the
American Chemical Soclety, 2012, Vol.l134, No.33,
pp.13573-13576

X KERR, V. N. et al., Liguid scintillaters. VII. 12
2,5-Diaryl substituted thiazoles as liquid
scintillater solutes, Journal of Organic
Chemistry, 1959, Vcl.24, pp.1861-1864

X SONDEI, Sham M. et al., Microwave-assisted 19
conversion of aromatic heterocyclic nitriles to
various heterocyclic molecules, Green Chemistry
Letters and Reviews, 2012, vol.5, No.3, pp.409-
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Further documents are lisied in the continuation of Box C. I:l See patent family annex.
* Special categories of cited documents: “T*  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invenfion
“E” carlier application or patent but published on or after the intemational “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannat be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannol be
special reason (as specified) considered to involve an inventive siep when the document is
0" document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
‘P’ document published prior o the international filing date but later than being obvious to a person skilled in ths art
the priority date claimed “&"  document member of the same patent family
Date of the actnal completion of the intemational search Date of mailing of the international search report
18 October, 2013 {(18.10.13) 29 October, 2013 (22.10.13)
Name and mailing address of the ISA/S Authorized officer
Japanese Patent OIfice
imile No Telephone No.
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Abstract No.53215

A MUTO, Kei et al., Nickel-Catalyzed C-H/C-0O 1-3,5,8-1¢
Coupling of Azoles with Phenol Derivatives,
Journal of the Bmerican Chemical Scciety, 2012,
Vvol.134, No.l, pp.l69-172

A YAMAMOTO, Takuya et al., Nickel-Catalyzed C-H 1-3,5,8-19
Arylation of Azcles with Haloarenes: Scope,
Mechanism, and Applications to the Synthesis of
Bicactive Meclecules, Chemistry - A European
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Box No. II Observations 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;

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

2 |:| 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 international search can be carried out, specifically:

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

Box No. IIL Observations where unity of invention i3 lacking (Continmation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows;
See extra sheet.

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

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

3 |:| As only some of the required additional search fees were timely paid by the applicant, this international 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 repart is
restricted to the invention first mentioned in the clairs; it is covered by claims Nos.:

Partsof claims 1, 2 and 8-18 related to an inventionof amethod for producing
acompound representedbygeneral formula (1), saldmethod comprisingareaction
step for reacting a compound (A) and a compound (Bl) in the presence of a
nickel compound; and claims 2, 5 and 19

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

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the imvitation.

D No protest accompanied the payment of additional search fees.
Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box No.IIT of continuation of first sheet (2)

The technical feature common to claims 1-19 is a coupling reaction
using a nickel catalyst.

However, tThe above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributiconover thepriorart inthe 1ight of the contents disclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature among these inventions.

Accordingly, clalms are classified into two inventions each of which
has a special technical feature indicated below.

(Inventiongroup 1) Partsof claims 1, 2 and 8-18 related toc an invention
of a method for producing a compound represented by general formula (1),
sald method comprising a reaction step for reacting a compound () and
a compound (Bl) in the presence cof a nickel compound; and claims 3, 5
and 19

An invention related to a coupling method wherein a compound (A) and
a compound (Bl) are reacted with each other in the presence of a nickel
compound

(Inventiongroup 2) Partsof claims 1, 2 and 8-18 related to an invention
of a method for producing a compound represented by general formula (2),
sald method comprising a reaction step for reacting a compound (&) and
a compound (B2) or a compound (B3) in the presence of a nickel compound;
and claims 4, 6 and 7

An inventicn related to a coupling method wherein a compound (A) and
a compound {(B2) or a compound {(B3) are reacted with each other in the
presence of a nickel compound

Meanwhile, the invention2 isnotrelevant toaninventionwhichinvolves
all of the matters to define the invention 1 and which has a same category.

Further, as a result of carrying out a search with respect to the
invention 1, the invention 2 1s not relevant to an inventicn on which
it is substantially possible to carry cut a search without necessity
for an additional prior-art search and judgment, and there is no other
reason for that it can be considered that it is efficient toc carry out
a search on the invention 2 together with the invention 1, and therefore,
it is impossible to classify the invention 2 into the invention 1.

Document 1: AMATIKE, Kazuma et al., Decarbeonylative C-H coupling of
azoles and aryl esters: Unprecedented nickel catalysis and application
to the synthesis of Muscoride A, Journal of the American Chemical Society,
2012, Vol.134, No.33, pp.13573-13576

Form PCTASA/210 (extra sheet) (July 2009)
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Int.CL  CO7D263/56(2006, 01)i, COTD413/04 (2006, 01)1, COTD413/14 (2006, 01)1, COTD417/04 (2006, 01)1
CO7B61/00(2006. 01)n
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CAplus (STN), CASREACT(SIN), REGISTRY (STN)

C. #4538 bhsXm

IR 32 HES 5
frFF) —% SIATEMGE RU—HOESEETS L &3, TOETIETORTD FERE OB
X AMATKE, Kazuma et al., Decarbonylative C-H coupling of azoles| 1-3, 5, 8-19

and aryl esters: Unprecedented nickel catalysis and application
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