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Q 2.5mol% R
[Rh(OAC),] /~Ph
Q \ * PPhst PhCHO————25 o ()
o] DCE, 70 °C
1h
la

4a
77% (E/Z = 90/10)

pph3 PhCHO
R (-OPPh3)
© [Rh] [Rh]
2a

PhCHO, PPh;

[Rh(OAC)zz

mol
—————ph s A N y~pn @
\/ \, \\ DcE70°C 18h /\/9\@/9\/\"

6a 53%

6a-d

Scheme 3
p-RLCeH,CHO

[Rh(OAC),],
KaCO3 PPh,
“MeOH, THF DCE, 70 °C, 18 h
// d \ I o \\ V. \ ]

BS
TMS = Me;Si
TBS =t-BuMe,Si

1 1
pP-RICeH N \ % \\ THF 0"(: RCBHA/\RQ/&

7a(R!=H) 56 %
7b (R*= NMey) 41 %

p-R%CgH,CHO

[Rh(OAC),],

PPhs P-RICEH ! N_s. I N\ s~chHrep
DCE, 70°C, 18 h o N\) O

6b (R = H, R2 = NMe,) 45%
6c (R' = H, R? = NOy) 44%
6d (R = NMe;, R? = NO) 38%

1. Optical properties of 6, 8, and 9.

UV-vis Fluorescence
compounds Mmax [MM] & [Mol LTem™Y]  Amax [nM]
6a 459 3.4x10* 515
6b 412 1.9 x 104 529
6c 508 32x10* 637
6d 524 1.6 x10* 664

i
s B 19x10f —
8
Ph b
P ‘S s — 508
9

aCava, M. P. et al. J. Org. Chem. 1998, 63, 7413.
b Videlot-Ackermann. C. et al. J. Am. Chem. Soc. 2005, 127,
16346.
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1 11b  ORTEP 1(a)

// [RuCIz(CO)g]Z (5 mol%)
toluene, 60 °C 18 h

10a:R=H 11a (58%)
10b: R=Ph 11b (32%)

R \O/ RuL, E—
1(b) 11b
TU
11b
1(c)
11b
380
404 nm 414 440 nm
O = 84%
7 ;
= K( 5 &“l
(= Y £y
ot AR
; x,i_/- o ,\ },:-‘- f-" i‘i*i

) #
(€)
ORTEP drawings of 11b. (a): top view; (b): side
view; (c): packing structure.

2-(

) 12a 2-(
) 12b Grignard
o-
13a,b
13a,b
sp-FIT sp-FIF

Sp-FIT sp-FIF NBS



Scheme 4

X
X_ 1)Mg, THF O \_/ aq. HCI
\/ oH AcOH
Br 2) 9-fluorenone Q.O

bsp-FIF
bsp-FIT HOMO

12a (X =S) 13a (X = ) 58% Sp-FIT (X = S) 96%
12b (X =0) 13b (X = 0) 73% sp-FIF (X = O) 81%
XS -Br X SnBus
(a) NBS, DMF or ‘ / ‘ /
_— 7, or /
) ", u
(b) 1) t-BuLi, THF,-78 °C
2) BuaSnCl

sp-BrFIT 76% sp-SnFIT  92%
sp-BrFIF 83% sp-SnFIF  70%

Sp-SnFIT sp-SnFIF

bsp-FIT

bsp-FIF

bsp-FIT  bsp-FIF l4a-g, 15a-g
Pd(PPh
sP-E{FIT sp-ﬁrrlFlT (Z.é mola")/:) @ compounds Eyj, ox (V) compounds Eip, ox (V)
spBrFIF * sp-SnIF toluene, 110°C bsp-FIT 0.50, 0.96 bsp-FIF 0.39,0.78
14a 0.59, 0.84 15a 0.45,0.71
bsp-FIT (X = S) 77%
bsp-FIF (X = O) 78% 14b 0.68,0.78 15b 0.57, 0.68
l4c 057,0.74 15¢ 0.46, 0.62
Sp-SnFIT sp-SnFIF 14d 0.41,0.72 15d 0.31, 0.61
14e 0.34,0.69 15e 0.30, 0.60
l4a-g 15a-g 14f 082° 15 0.89° 1.09°
l4g 0.93° 159 0.75% 0.89°

2|n DCM containing 0.10 M Bu,NPFg vs. Fc/Fc* at 100 mV s2. P Irreversible.

Pd(PPhy),
sp-SnFIT (5 mol%)
or )
SP-SnFIF toluene, 110 °C, 12 h

(2 equiv)
l4a-g (X=S) F I T
15a—g (X = 0) 20nm

FIF

FIF
15a, b: 89%
e DSC

products (yield) TGA

14a (65%)
15a (33%)
FIT 390

14b (76%
15b E40%; 160

2

FIF
Me_ Me

14c (68%)
15c¢ (53%)

J\ 14d (74%) bsp-FIT  bsp-FIF 14a-g, 15a-g UV-vis
—( >— 15d 9
S (37 /o) compounds abs? PLb D abs? PLb D
o Ao (M) Aema (1) COMPOUNGS 1 (M) ma ()
-FIT -FIF
_@_ 14e (82%) bsp 405 444,471 029 bsp 382,407 412,438 0.79
(o) 15e (39%) 14a 403 441,469 078 | 15a 306,420 429,456 087
14b 389 436,462 083 15b 390 432,459 0.89
B 14c 404 440,468 084 15¢ 401,425 434,462 089
9
| P 14f (83%) 14d 434 485,519 029 15d 426 468,500 043
15f (27%)
N 14e 425 465,498 057 15¢ 406,432 440,470 080
14f 352,382 412,433 061 15f 348, 369 400 061
| N | 149 (85%) 149 365,379 411,431 055 159 354,370 404 058
J2— 159 (88%)
N N a¢=1.00x10°mol L. ®c=1.00x 107 mol L'\ Excited at the absorption maximum.

¢ Determined by the calibrated integrating sphere system.




bsp-FIT, bsp-FIF 14, 15
compounds Tg Tg? (°C) i compounds Tg T4 (°C)

bsp-FIT 186, —b bsp-FIF —b 380
14a 201, 438 15a —0b

14b 209, —b 15b 182, 407
14c 202, 398 15c —b 352
14d 179, 435 15d —b, 383
1l4e 160, —b 15e 181, 380
14f 214,442 15f —b 414
149 —b 159 —b, 450

@ Decomposition temperature at 5% weight loss mesured by TGA
under N, atmosphere. ® Not determined.

Ph Ar= Ty(C) Ty ()
[\

O o o \o/ O —@— 88 308

PH 96 434

Luh, T.-Y. et al. Chem. Commun. 2002, 2336.

350
180 Luh (Chem. Commun.
2002, 2336)
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Platinum and Palladium-Catalyzed Sequential
Reactions: Regioselective  Synthesis  of
9-Fluorenylidenes from  9-Ethynylfluore-9-yl
Carboxylates and Furans
K. Miki, Y. Senda, T. Kowada, and K. Ohe,
Synlett, in press (2009)[ ]

A New Entry to 3-Acyl-2-aminobenzofurans:
Palladium-Catalysed = Cycloisomerisation  of
2-(Cyanomethyl)phenyl Esters, M. Murai, K.
Miki, and K. Ohe, Chem. Commun., in press
(2009) [ ]

Ring-opening Metathesis Polymerization-
based Synthesis of ICG-containing Amphiphilic
Triblock Copolymers for in vivo Tumor Imaging,
K. Miki, Y. Kuramochi, K. Oride, H. Harada, M.
Hiraoka, and K. Ohe, Bioconjugate Chem., 20,

511-517 (2009) [ ]

Copper-Catalyzed Addition Reactions of
Aromatics and Ketones to
2-Aza-2,4-cyclopentadienone: Facile and

Efficient Transformation of Carbonyl-ene-

nitriles to 1H-Pyrrolin-2(5H)-ones, M. Murai, K.
Miki, and K. Ohe, J. Org. Chem., 73, 9174-9176

(2008) [ 1.

Synthesis, Characterization, and
Photoluminescence of Thiophene-Containing
Spiro Compounds, T. Kowada, Y. Matsuyama,
and K. Ohe, Synlett, 1902-1906 (2008) [ ]

Catalytic Nucleophilic Addition Reaction to
(2-Furyl)carbene Intermediates Generated from
Carbonyl-Eene-Ynes, K. Miki, Y. Kato, S.
Uemura, and K. Ohe, Bull. Chem. Soc. Jpn., 81,
1158-1165 (2008) [ ]

Transition Metal-induced Activation of
Alkynes Leading to Metal Carbene Species:
Synthetic Application to New =n-Conjugated
Molecules, T. Abo and K. Ohe, J. Phys.: Conf.
Ser., 106, 012004-1-5 (2008) [ ]

Transition Metal-Catalyzed Pentannulation
of Propargyl Acetates via Styrylcarbene
Intermediates, Y. Nakanishi, K. Miki, and K. Ohe,
Tetrahedron, 63 (49), 12138-12148 (2007) [

1

Transition Metal-catalyzed Ring-opening,
Substitution, and Cyclopropanation Reactions via
Vinylcarbene  Complexes Generated from
O-Propargyl Thiocarbamates, Y. Ikeda, M. Murali,
T. Abo, K. Miki, and K. Ohe, Tetrahedron Lett.,
48 (38), 6651-6654 (2007) [ ]

Transition Metal-catalyzed and -Promoted
Reactions via Carbene and Vinylidene
Complexes Generated from Alkynes, K. Ohe,
Bull. Korean Chem. Soc., 28, 2153-2161 (2007)
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