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B,pin,
PdCl,(dppf)
Aggo

THF

0Do0O0O00oo

DO0O0O0Bin) 00000 O0O0OODONONDODOODONDODOODONDOO

000000000000 000O00000000000000—000281 mg, 469 m
ol 0000000000000 0O0B,pins; 299 mg, 1.17 mmolD 0 0 1,1' -00000
0000000000000 00000000000 ) O0PdCl,(dppf); 10.1 mg, 14.
1y mold O Ag,00 275.6 mg, 2.81 mmol0 OO O DO THFO S5m0 000000 OOO0O0O
0009005000000 00000000000000000CHCIZ0 10 mLO O 30 0
0000O0000000Na,S0,00000000000000000000000000
0000000000000 O0O000000CHCI,0 000000000000 0000
0000209 mg, 64%0 O

TH NMR (270 MHz, CDCl3) & 1.42 (s, 24H), 3.26 (s, 6H), 6.70 (s, 2H), 7.35-7.47
(m, 6H), 7.57 (dd, J = 8 Hz, J = 7 Hz, 2H), 7.95 (d, J = 7 Hz, 2H), 8.60 (brs, 2
H), 8.81 (dd, J = 8 Hz, J = 1 Hz, 2H)O

0Doo0Oooo

0000000000 o0Oooon

0Dooooo

Doooo

Pd(PPha),
K»COj4

Y

EtOH
H,0

1 toluene

goooogao

O000OPNOOOODOODDEDODODODOOOOOCOOOOODO

D100 MLO 0000000000000 00O0OCOO0O0O0O000000462 mg, 0.72 mmol
001,4-00000000000000; 1.19¢g, 4.17mmol0J 0000000 O 30.6 mL
0000000000000 00K,0;0487 mg, 3.52mmol0 000000000000
000000000000 (0)IPd(PPhy),; 41.9 mg, 5 mol%d 0 0 0 15.3 mLO 0 0 O O
O0OO0OO0OOEtOH; 1.53m0 0000000000000 090021000000000
0000000000000 0000050mO00300000Na,S0,0 00000000
0000000000000 00000000O0O0O00000000000000O0O 20

0000000000000 00000000aO0393 mg, 63%0 O
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14 NMR (600 MHz, CDCl3) & 3.41 (s, 6H), 3.42 (s, 3H), 3.43 (s, 3H), 6.90-6.98 (
m, 4H), 7.16-7.26 (m, 20H), 7.30-7.36 (m, 12H), 7.54-7.57 (m, 8H), 7.82-7.86 (m,
8H), 8.29-8.34 (m, 4H), 8.98-9.02 (m, 4H); LRMS (FAB) m/z calcd for CegoHagBro0,
[M]7: 850.1, found: 849.70

gooobono
oooooo0oooooogooano
gooooao
goooao

Br

Br2

Pd(PPhg),

K;CO4

EtOH

H,0

1 toluene

oooooad
os50ml00000000ODOOOODDODDOOODDDODOOODODDOOO?200 mg, 0-31 mmolO
01,4-00000000000O0O0O0O0O ; 560mg, 1.9 mmolD OO0 OO 0O0OOO14 mLO O
OCOO00OO0O000O0DOD0DOK, 0530225 mg, 1.63mmol0 00 000CO0O0O00OO0ODODOGO
Oo0ODO0O0OO0O0O000D@)dPd(PPhg),; 36.0 mg, Smol®wd 00 06.8mLtO0O0O00O0DOO
OOOEtOH; O.7 mLOO D ODDODODDODODODODODODODODOOOOO0D210 000 0bo0oboobOOoano
ooocooDbObOO0oooooooosomOD3mooooONaSoO,0 0000 0ooboooooOoan
gooooooobobooogooboogobobobooooboooobbooobbo?20: 1™
0ooobobooooboboboooboboodbanbs.7 mg, 23%0 O

'H NMR (600 MHz, CDCl3) & 1.37-1.38 (s, 12H), 3.38 (s, 3H), 3.45 (s, 3H), 6.75-
6.79(m, 1H), 6.94-7.00 (m, 1H), 7.11-7.15 (m, 1H), 7.22-7.43 (m, 7H), 7.43-7.63

(m, 7H), 7.79-7.81 (m, 1H), 7.84-7.89 (m, 2H), 8.32-8.36 (d, 1H), 8.75-8.81 (m,

2H) 9.01-9.04 (d, 1H); LRMS (FAB) m/z calcd for C,gH,-BBrO,[M]": 772.2, found: 7
72.00
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0000000000000 000000000000000a0

Oooooo




goooano

goooooaon

(29) JP 2017-1962 A 2017.1.5

R

JX__ /! \\.J .
Ni(cod), MmA L S=(
2,2" bpy Li (granular) \ [~ &
f
DMF THF ).

10

cyclic trimer [15]CN

without isolation

O00O0Ocodd 1,5-0000000000CbpyD 00 O0O0O0ODMFODDOCDODODOOODO

0 THFO O O
040 00O
mold O O O
oadz2,2

OoOoo0oogogDo

O o0

Ooooooo0ooooogoQgooao
O Ooo0oooao

OOo0o0oooggogao

O Ooooo

OOoo0ooodg

OoOoooogoogoodg

000
1H NMR (600

00
8.8
oo
OO0
00
o0

MHz, CD,

00
mgU
480
00
00
00

00000000 000000000
0000000000000000000000000000100 mg, 117y
01,5-00000000000000 (0)0Ni(cod),; 161.3 mg, 5854 molD 20
-0000002,2 -bpy; 91.6 mg, 585y mol0 0 0 00000000000
00000000 ODMFO20mMOOOOCOCOO0O0O000000000000OO000O
000000000000 0000000O00000000009006000000
A0 0000000000000 00000000000000000000100 mL
000000000000000100mO00300000Na,S0,0 00000000
00000000000 000000000O000000000000O0GOGOCHC,
OO0O0OODOOPTLCOCH,CI,LOODOOOO2: 100 0000000000000000
22.8mg0 00000000000

somlDOO0OO0OooOOO0oO0oOobObOOoOooobobOoooboboboooobobooooDbnob 30

0000000000000 0000000000000000
00000036.8mg0 00 O0O0OTHFO3 mOO OO OO OO
0000000000000 0000000000000000
0000000000000 000000CHCI,0ODO0000O
OPTLCOCH.CIL,LOOOODODO1: 10 000000000000
.4 mg, 00O 0.35%0 O

Cl,) & 7.36-7.38 (s, 30H), 7.60-7.62 (s, 30H), 8.40-8.45 (s

[ i [ [ A |
O OooOooo

, 30H); HRMS (MALDI) m/z calcd for C,g5oHgo [M]17:1890.7, found: 1890.00
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goooano

Ni(cod),
2,2 bpy

DMF

10

cyclic dimer [10]CN

without isolation

Dooo00oo

040 000000000000 000000000000000000O00100 mg, 117y
mol0 00001,5-00000000000000(0)30Ni(cod),; 71.0 mg, 258u mol0
0002,2 -0000002,2 -bpy; 40.3 mg, 258y mol0 0 00O 000000000
0000000000 ODMFO100mMOCOO0O0O00OO0O000OCOO0O0DOCOODO0DOOOO0O0O
000000000000 00O00O00O0O0000O0000O0000D0900600000 20
0004000000000000000000000000O0000O000000O0100m
I00000000000000000100mO00300000Na,S0,0 00000000
0000000000000 0D000000000000000000O00000CHCI,
O000O0O0OO0OOPTLICOCH,ClLLOOOOODO?2: 100000000000000000
D19mg0 00000000000

goooogao
oooosomOOooObODbOOO0OO0OO0OO0OOOCODODDOODODOO0OOOODODDDbODOODODOOOO
ooocooboboboooooooooobobboboooooooobbobobooooooooobooao
goobooo0oi19mg 000 000D0DO03 I mgUOO0D000OTHFO 3 MO OO OODODOOAO
oooooboobboecODbODbOOOOOOOODDODODODODUOOOODDDODODODODOOOO 30
ocoooooo0oooDOoooOobOO0oOoDbDOooDbDO0obOO0ODOooODO0DOoODOCHCIzZDODODO0OO0ODO
ODODO0O0OO0O00O0O0ODOD0OPTLCOCHCIL,ODODODOODDO1: 10000000000 DODOO
ooooODDDbOO0O0DO0O0.28mg, OO0O0.38%0 0

TH NMR (600 MHz, CD,CI,) & 7.08 (s, 20H), 7.54-7.55 (dd, 20H), 8.44-8.46 (dd, 2
OH); HRMS (MALDI) m/z calcd for C,ooHeo [M]1¥:1260.5, found: 1260.50
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Pd(PPhg)s
K,CO4
—’;

toluene
H,0
EtOH

n=2 cyclic dimer of V4
n=3 cyclic trimer of V4

n=4 cyclic tetramer of V4

osom0oooooODDbOO0O0OO0O0OO0oOOoOOoODODDbDOO0OO0DO0DO0ooOooOoOO0OD?250-8 mg, 0.32 mm

0000183 mO00000000000000K,C050224 mg, 1.62 mmol
0000000000000 000000(0)IPd(PPhy),; 44 mg, 12 mol%

mtOOOOODD0ODOOOOEOH; 1 mlODOO0O0OO0DODDOO0OO0OO0DODOOOOoeon d4o

ooooOobobOoOoo0ooooooboobobboO0oO0o0odgs0mld O300000NayS
ooobObODOO0OO0oDoooocoobbooooooooobOboboooooooboao
OCHCI;UOOODODODOPTLCOCHCIL,LDO OO DODODOZ2: 100000000
ooooDbD122mg OO0 O0OO0O0O0OO0OOOODODOOOOOOOOODDODGO

2 mg00000000CODODODOOS.6mgubO0O0On0O

somODODOOO0ODO0O0O0OO0OO0OOODDODDODOODODOOODOODDDDOOODOOOOD

uogobooooobbooooobooooobobboooobobooooobobooado
ooobODbOO0OO0O0oooooobobDi1emgOD0OOOOTHFO 3 MLO OO OODOO
goobobi12z0000000o0ooooooobobboooboboogoobobogao
ooooO0oo0ooOooOoO0oO0ooO0ooOOoOooOO0oOoOOoO0OOOoOoOOO0OCcCHCIzODODODO
OCOO0O0O0O0OD0D0O0OPTLCOCHCILOODOOD1: 100000000 DOOO
mg, O 0O 0O 0.41%0 O

ugugoboboouoobboooooobooooobboouoobooo4oobbooada

oooobOobobooooooooobboooooooobDbbOO0i1.0mg, OO

os8swb oo oooooobooooobobooooboboooooboooobboogan

gogobobooooobooooboooobobbooobbooobboooobboooooan

OoDoooad
ol DO ODO
Oooooo
ooooo9
SO0o0ooo
o,00000
Oooooao
Ooooooo
O
oOooooo
Oo0oao
Oooooo
ooDoooo
OoDoooao
Oooooo
ooDoooo
Oooooo.7
OoDoooo
OoDoooo
oOooooo
O

1.4 mg, 00O
OoDoooao

0 0.81%0 O

'H NMR (600 MHz, CD,Cl,) & 7.00 (s, 16H), 7.57-7.58 (dd, 16H), 8.50-8.52 (dd, 1
6H); HRMS (MALDI) m/z calcd for CgoH,g [M]17:1008.4, found: 1008.3.

ooooooao

'H NMR (600 MHz, CD,ClL,) & 7.26 (s, 24H), 7.60-7.61 (dd, 24H), 8.46-8.47 (dd, 2
4H); HRMS (MALDI) m/z calcd for C,,oH,-> [M]':1512.6, found: 1512.60

ooDoooo
'H NMR (600 MHz, CD,Cl,) & 7.40 (s, 32H), 7.59-7.61 (dd, 32H), 8.32-8.34 (dd, 3
2H); HRMS (MALDI) m/z calcd for C,goHge [M17:2016.8, found: 2016.90
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