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Annual Research Highlights

(1) “Reactivity Control and Development of
Fluorescent Molecules by Taking Advantage of an
Azobenzene”

Allylsilane 1 and tetrahydrodisiloxane 2 bearing
azobenzene moieties were synthesized. The coordination
numbers of the silicon atom was controlled by
photoisomerization between E- and Z-isomers of the
azobenzenes. Such switching of the coordination numbers
fruited the reactivity control in the presence of KF and
water; intramolecular allylation in 1 and cleavage of the
Si-C bonds in 2 could be controlled by irradiation.
Furthermore, upon the introduction of a highly
electron-accepting boron substituent to an azobenzene,
this derivative glows green with a light-emitting efficiency

30,000 times greater than that of unsubstituted azobenzene.

Thus, we have succeeded in developing the novel
azobenzene 3 with the highest fluorescent quantum yield
and revealed its origin by theoretical calculations.

1. (1)-7) J. Organomet. Chem., 692, 313-325 (2007).
2. (1)-8) Chem. Commun., 2007, 559-561.
3. (1)-10) Tetrahedron Lett., 48, 4033-4036 (2007).

(2) “Syntheses and Optical Properties of Donor- and
Acceptor-containing Hetero-t-Conjugated Molecules”

The hetero-rt-conjugated molecules bearing a group 15
or 16 element as a donor and a boron atom as an acceptor
show good fluorescent properties. We have synthesized
ladder-type fused molecules 4 and 5, which have nitrogen
or sulfur atoms as a donor. These molecules showed
bathochromic shifts in absorption and fluorescent spectra.
Moreover, we have prepared the common synthetic
precursors 6 and 7, which have bromo groups on the
periphery of molecules, and succeeded in tuning their
optical properties by the introduction of donor substituents
instead of Br.

1. (1)-4) Chem. Commun., 2007, 3204-3206.
2. (1)-5) Chem. Eur. J., 13, 8051-8060 (2007).

(3 “Fluoride Ion Transport by Using Cationic
Hetero-n-Conjugated Molecules”

The detection of fluoride ion in water and its removal
from water phase are important research subjects because
of its relationship to dental care and osteoporosis. We have
designed novel hetero-r-conjugated molecules 8a,b based
on the tricoordinated organoboron compounds, which
have a phosphonium moiety as a cationic part. 8a,b
showed an excellent phase transporting ability of fluoride
ion from water to organic phase. Furthermore, 8b could
remove fluoride ion from water phase even by using as a
solid, and thus, the transport of fluoride ion from water to
solid phase was achieved.

1. (1)-6) Chem. Lett., 36,976-977 (2007).
2. (1)-9) Chem. Commun., 2007, 1133-1135.

(4) “Olefin-polymerization Active Zr Complexes
Bearing Bowl-shaped Ligands Based on Group 14
Elements”

The olefin-polymerizations by non-Cp Zr complexes
have been widely investigated. Among them, much
attention has been paid to the Zr complexes bearing
silanolato ligands because they are related with
silica-supported group 4 complexes, which are useful
heterogeneous catalysts for olefin polymerization. We
have prepared novel Zr complexes bearing bowl-shaped
silanolato or germanolato ligands, [Bn,Zr(OR),] (R =
TRMS, or TRMG) and revealed their structures by X-ray
crystallographic analysis. Since these complexes showed
catalytic activities for olefin polymerization, they are
useful for construction of novel homogeneous model
systems of silica-supported catalysts. The reaction of
[Bn,Zr(OTRMS),] with B(C¢Fs); afforded the first
cationic Zr complex bearing silanolato ligands.

1. (1)-11) J. Organomet. Chem., 692, 2115-2119 (2007).
2.(1)-12) Chem. Lett., 36, 776-777 (2007).

Q h h
O, O fj”

S olign,

N=N
g" 4a(E=S,n=1)
v CeFs 4b (E =NR, n_1)
CeFs 5a(E=S,n=2)
3 5b (E=NR,n=2)
A:r Alr
Br B Br @BD
N P
) " 8a (R RPhMAe IM )
a(R= r = Mes
6 (n =1, Ar=Mes or Tip) — Mo Ar—Ti
7(h=2 Ar= 8b (R = Me, Ar=Tip)

Mes = 2,4,6'M93C6H2‘
Tip = 2,4,6-Pr'3CgH»-

TRMS (E = Si)
TRMG (E = Ge)




AT R {LFEHREE

BFge A 54 b

(1) ZFIYRNVEVERAVWERIGHIEES L VRS
FORF

TIRCBUENERET AT IATY T 1 BIY
ThI7eRuviuaxihr 2 2A L7, JEHREHC
£ % ERE ZEROB TONEMEITHEN, FAFED
BN DAL v F o Tk Uiz, B AA T
WZEEWNT b U 7 A L KOIELE T TORSMEDR %
NZENHIETRETH Y . 1 TIEHT+HT U IUbREG
DHEITOF Y « 7%, 2 TIEIT A B-RFEFEE DY)
WroA > « &7 & RBEHNC X > THIET 2 2 L8 T

&, SHIC, BARAEMEORWA TR EHRIL 2
Aéﬁt HRRARTIE, JEE IR 5 & B b ib

WZHRWEE AT H Z R R LT, 7/A/%
‘/li%ﬁ’ﬁ[ﬁ%%\ébﬁb‘ W) EERE TR L. S A
DOENEAIEERTT I XB L 3 OR%I ﬁ%
L. %@'Eé%%\é%@ﬁ%ﬁnﬂﬂn{'ﬁ IQUE A APy

1. (1)-7) J. Organomet. Chem., 692,313-325 (2007).
2. (1)-8) Chem. Commun., 2007,559-561.
3. (1)-10) Tetrahedron Lett., 48, 4033-4036 (2007).

2 FFr—-70€T2—BATOTHELSTFEHD
B AL & ST

KFP—& L T15 R, 16 fRckxzA L, 7787
Z—L LTCHRUERRTERTL~7T v g &5 71X
ﬁ%%‘lﬁ%ﬁj«é E[ FF—& Lf‘jﬁ%ifp R
ﬁ%ﬁ#éké%%?ﬁ%ﬂ CHERE LT=y1#E 4, 5
AL, IO DLEYMOWRIL, A RITS
FROMEIZ - TRaBE) Lz, o TAEK%IC
TueiEATHILBEORIEEK 6, 7 2T, o
TR @b@b% MERREZEAL, K E
BT a—=0 7T B2 LT L,

1. (1)-4) Chem. Commun., 2007, 3204-3206.
2.(1)-5) Chem. Eur. J., 13, 8051-8060 (2007).

Q) AFAMEATOTHERIFERN =T vIEY

A # EE

7 AEA T T D BB HLERIE DIRIR & 7R BT
w\%®@m‘x;wmm#g@@figg@ﬁﬂ
METH D, A 3ENARTEFE 2L L,
TR TF AW M EEAN L Te~T 2 i‘s&“%%
8a,b Ak L. KM OLHEW~D 7 v (b A A4
k2 Rat Lz & 2 A, M T O S RE & R
FTZEEHLNCI L, 51T, 8b TiHERE LT
W35G THRBEO 7 oAb A 4 v % DRI FR
ETELZ DD EH-KETOT b1 A

Vg% A R LT,

1. (1)-6) Chem. Lett., 36,976-977 (2007).
2.(1)-9) Chem. Commun., 2007, 1133-1135.

(4) bowl & 14 IR HREUFZRAWN AL T4 VE
RIEN Zr SBRDER

FECpBINLF2AT D Zr ik =41V ~7 1 v
EAITITERANIHFIEINTWDEN, TOFTH v
7 7 7 MR E WSROV, YU B
NABFRSER & OBEME N S RFICER 218 VTV 5,
Al bowl BIDIIREFGTHL T ) — T~ ) —
JL % T [Bn,Zr(OR),] (R = TRMS or TRMG) % & hk
U X BENTIC L 0 2 ofEE 2B 52z Lz, £7-.
I B OEKITERICA LT 4 VEATEEEZR L,
F V7 g CEEOBREMIICS T 58T T b
A0 DB EEIRLIZ, S BHIT B(CFy), & X
EEDLZ ik, VI T NN EAT DOl
F A NED Zr AR DB AW D TRE L7z,

1.(1)-11) J. Organomet. Chem., 692, 2115-2119 (2007).
2.(1)-12) Chem. Lett., 36, 776-777 (2007).

Np SWERLNe
pejoy

@ ol

Mes
da (E= S n= 1
er 5a (E = S n= 2)
5b (E=NR,n=2)
Pl\r Alr
Br B Br : B@
N N
R n R Me I

8a (R = Ph, Ar = Mes)
8b (R = Me, Ar =Tip)

6 (n=1, Ar=Mes or Tip)
7 (n =2, Ar = Mes)

Mes = 2,4,6'M€3CGH2'
Tlp = 2,4,6'Pf’3C6H2'

TRMS (E = Si)
TRMG (E = Ge)




1. FERX

(1) Refereed Journals

1)  N.Kano, H. Miyake, and T. Kawashima, "Hypervalent Silicon and Phosphorus Atoms in Single Molecules:
Synthesis and Properties of Phosphoranylalkoxysilicates and a Phosphoranyloxysilicate", Chem. Lett., 36,
1260-1261 (2007).

2) K. Iwanaga, J. Kobayashi, and T. Kawashima, "Study on the Electronic Effect on Coordinating Donors in
Heptacoordinate Trichlorogermanes", Tetrahedron, 63, 10127-10132 (2007).

3)  W. Su, J. Kobayashi, A. Ellern, T. Kawashima, and J. G. Verkade, "Steric Stabilization of a Monomeric
Proalumatrane: Experimental and Theoretical Studies", Inorg. Chem., 46, 7953-7959 (2007).

4) T. Agou, J. Kobayashi, and T. Kawashima, "Development of a General Route to Periphery-Functionalized
Azaborines and Ladder-Type Azaborines by Using Common Intermediates", Chem. Commun., 2007,
3204-3206.

5)  T.Agou,]J. Kobayashi, and T. Kawashima, "Electronic and Optical Properties of Ladder-Type Heteraborins",
Chem. Eur. J., 13, 8051-8060 (2007).

6) T. Agou, J. Kobayashi, Y. Kim, F. P. Gabbai, and T. Kawashima, "Phase Transfer of Fluoride Ion by
Phosphonioborins", Chem. Lett., 36,976-977 (2007).

7) M. Yamamura, N. Kano, and T. Kawashima, "Intramolecular Allylation of the Azo Group of
2-(Allylsilyl)azobenzenes and Its Photocontrol", J. Organomet. Chem., 692, 313-325 (2007).

8) J. Yoshino, N. Kano, and T. Kawashima, "Synthesis of the Most Intensely Fluorescent Azobenzene by
Utilizing the B-N Interaction", Chem. Commun., 2007,559-561. (Inside Front Cover Page)

9) M. H. Lee, T. Agou, J. Kobayashi, T. Kawashima, and F. P. Gabbai, "Fluoride Ion Complexation by a
Cationic Borane in Aqueous Solution", Chem. Commun., 2007, 1133-1135.

10) M. Yamamura, N. Kano, and T. Kawashima, "Photoswitching of the Reactivity Involving Hydrosilylation of
a 1,1,3,3-Tetrahydrodisiloxane Bearing Two Azo Groups", Tetrahedron Lett., 48, 4033-4036 (2007).

11) 1. Shimo, K. Goto, and T. Kawashima, "Syntheses and Characterization of Alkylzirconium Complexes
Containing Two Silanolato Ligands with a Bowl-shaped Framework", J. Organomet. Chem., 692,
2115-2119 (2007).

12) K. Goto, I. Shimo, T. Okumura, and T. Kawashima, "Synthesis and Crystal Structure of a Zirconium
Complex Containing Germanolato Ligands and Its Catalytic Activity for Ethylene Polymerization", Chem.
Lett.,36,776-777 (2007).

(2) ZDft
R - R

1) FFEFEA, NS, THADGRE OB O JEHIE « MADGREIISE 2 H T2 7V NV OtE
EIBH, TCI X —11,136,2-13 (2007).

2)  JIEEsE, ThEREOHEETINEEZRT 7Y XXy 28K, FHIE NEWS, 1,6 (2007).

3. F&



