2 1HEMHREFEEXRD T4 F= I AHBOMRHR

MARKEKRE EIFPHRED (EFE)
HOZAT - HEA

1) 7mP=y bOWHE- AK

TR B AL IR A ¥ B B ETE AR ISR B E AN DB TOBRER (—RFESH
Be7e ETOMEM) . B EHSHGEZL DREREER TOMEELE (LRAFT 0L
Ux — G ETOEM) . RBEMECTIEMEOEM OIS ORI AT A (FHEE KO
BB — h R ETOFER), £, A—Atx 2 U T —REBHABER Y X T kY
DAL > — (IR T 4 AR ETOTEM) . 2 1RO R
BERA MDD EZBMBOE D bDIOVT, (K EBTOWE ZBELE T+ b
TLY bR=s AMEREORLKEE ZES L EoTHBE TR, AEEIE, #e
IESMERRIBIZ AT 5 R - MR - WdUSE e K OMBEME R SIICE & . MEROEIRM
BHI BTz 2 AT I IE 2 LG S B 72 AR REVEM B O RAH & 2 DHTBLUR B 2 b o5
ko, ARIEORRE LSRRI T, |

() WrFEER

1) AR OBRRA~FL—2, 27 —EFF7 = (DHBTh) O—FDERMEIZD A
FAT =V (DMA) 5%, MigicEL 7 4 Uy (Por) BA ST EF LU CH
B UTm —WROICEELL R R YL Por-DHBTh-DMA Z & L, 0 DMA oy ~D 7 1
FACBRRIZBIT 2 HFEALT MVELEKE Por B DB HTE~DEEIZ ST
M L7, ABFZRIX, 7o NN T AR AR MVERE ISR T D B -
BHISEMREARORBEEET LOTH S,
IOWMEO—RELT, EWmrBFRETELTEY VY (Py) BE2EALFHEK
1 268 L, 20 Py B~O7 82 b AMLIZ X AR T 4 UV VEROBEFHE~DE
BIZOWTBRICHE LTS, AEE, KEBL LTCOHEINTmEMCTIZIZRELCTH
W (pKa;ca.5.2), Py BHRETORMIKED sp” HETHEDIZH L, sp’ PEDEAMIK
BEEZLYL D DMA OB ALEBERE 2 26422 LIk LT,

CoHia oYY CeHn @
. ==\ SN NS —
\ NM N p, s/ D) M ) y, ( \Sl @_N e
NN S \_s NN s PR
YA © G A Cathy Me

HH isomer HH isomer
N ety X Cats
05 S W o O o et
N N s Y \../ 4 S Neewe
Y~ Csths \Ya CeHy Me
TT isomer TT isomer

1: Por-DHBTh-Py 2: Por-DHBTh-DMA

2) 7xnmt (Fc:CpFe) W EF2MD CpBIIVTEFLUBATERINZARL

AV, WRELBILB I X by TV T2 TRy NTIIRY, 1, 17 —E A



G)

(CTEF VR BEBILELER Fc r%#rﬂ&@/‘fﬁ B LTz, ARSI, U7
T F U BB — R THEIER Por F%"% ¥z Fe D ETF 2o Cp RICEHF S
7-3FEiK 1 &8 L, Fc-Por Fn’i@/T“lZ'?‘l//F‘/\%L LK%’?H’JW,}TW% T
2D Cp BICEB L= TEF LU BBE —KITILERS LT 4 U 4 O 22
R EER, 2L T, £ 0EERMELISRA Ui teE (#7»;&35&‘?{?&%
GEALT R E) AIMEBETLOTH S,

Rz, mF =7ty 2 LEADRE —“Marjz 0);!:1&%7'{2%1//1/!&% =) %

o, B (D T, RN B An Y 7Y RIS EATRDED LIS LD
b@Cpﬁ&/7??V/#A%%AL ﬁm&7fw%r—&AM%%%%%3
DERZRELTND, FHEEK 1 OERITEL 1, 1" —VxF=AT7xzutk

/4#ﬁh&//%/ﬁ% &g&%ﬁf%aﬁ,aﬂ4iw%1$ﬁmfﬁﬁm
SFETRY =—{bL, BHEIZEROVES 2N TERW, —FH, 4 OKET7TEF L
y%%hU}%va»%(m&)f%&bt%%WS@mﬁﬁﬁﬁaﬁwﬁiz
ERTEALAZLTHIONT WS, 22C, ZOFEIK S 2F20FFEhy 7Y 7o
—ky & LTHY, TMS EoBiM# L L bi ﬁ@*%?t%V/%&m@WM7m
ARy TV ITRIGEDE T AR EERETAZ LI L., TORKE, E)///%
R )=, B Y UL BB E R, skn% RG> B iR D 607> D e
D1, 17 —ERX (VTEFLUFEES) IERER Fc BEKE2EDL Z k/b\f%f_g

= TR

@P —_r @P—: ™S
Fe (1) Fe (i)
H-E—vé TMS—E—&
4 5

EN I %@#éﬁwi4U/%7lmt/ﬁﬁ%@ﬁMWMM%L%¢5m% ZOoWn
T@EA“%K@%*Tﬁ IBWTERTETHY, RXERLERTPTHL, LTI
W, RO R L AEE ORBRUE L RT,

1) TEHCEERE T OERE) GRRKES O HRE : #H2009-386 5 8),

SR - B |
1) Effect of fused benzene ring on rotational barriers of 2,2’-bifuran, 2-phenylfuran, biphenyl,

and their benzo analogues,
Heterocycles, 2009, 77, 1261-1268.
Abstract: Molecular orbital (MO) calculations of tortional potentials of 2,2'-bifuran (F-F),
2-(2-furyhbenzofuran (F-BF), 2-phenylfuran (Ph-F), 2-(2-naphthyl)furan (Naph-F),
2-phenylbenzofuran (Ph-BF), biphenyl (Ph-Ph), 2-phenylnaphthalene (Ph-Naph),
2-phenylbenzo[1,2-b:4,5-b'ldifuran (Ph-BDF), and 2-phenylbenzo[1,2-b:5,4-b']difuran
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(Ph-BDE"), by using HF/6-31G** and B3LYP/6-31G** methods have revealed that the
rotational barriers are increased by 0.4-0.9 kal/mol by replacement of the aryl moiety on the
furan ring (furyl group of F-F and phenyl of Ph-F) with its benzo analogue. In contrast,
increase of the rotational barriers is slight when the aryl moiety on the benzene ring (phenyl
groups of Ph-F and Ph-Ph) is replaced with its benzo analogue and more extended s moiety.
- 2) Effect of Aryl Substituents on Intramolecular Cyclization of 2,2’-Biphenoquinones, -

Heterocycles, 2009, 79, 865-872.
Abstract: Effect of aryl substituents on intramolecular cyclizations of 3,3',5,5'- tetraaryl-
2,2'-biphenoquinones (Ar=phenyl (1a) and 4-methoxyphenyl (1b)) has been studied. In
benzene, 1a gave 2,4,6,8-tetraphenyl substituents preferred to stabilize the intermediate by
delocalization of the negative charge rather than that of the positive one. In conirast, the
reaction of 1b occurred spontaneously in order to give a complex mixture, which should be
due to 4-methoxyphenyl substituent at the 3 position.

3) Structure and electronic properties of quinone dimers connected with acetylene and -
diacetylene linkages,
Tetrahedron, 2009, 65, 3639-3644.
Abstract: Quinone dimers connected with acetylene (QAQ) and diacetylene linkages
(QAAQ) have been synthesiied and their structure and electronic properties were studied.
X-ray analysis, DFT calculations, and UV-visible measurements showed that, unlike directly
connected quinone dimers, they had planar and thus efficiently extended p conjugation
systems. The respective reduction potentials of QAQ and QAAQ were considerably raised,
and QAQ thereby behaved as a mild oxidizing agent.

4) Comparative studies on electronic spectra and redox behaviors of isomeric benzo[1,2-b:4,5-
b'ldifurans and benzo[1,2-b:5 4-b']difurans,
J. Phys. Chem. A, 2009, 113, 5342-5347.
Abstract: Electronic absorption/emission spectra, absolute fluorescence quantum yield, and
oxidation potentials of isomeric benzo[1,2-b:4,5-b']difurans (1a) and benzo[1 ,2-b:5,4—
b'ldifurans (2a) along with their a,a'-di-n-butyl (1a and 1b) and bis(3,5-dihexyloxyphenyl)
derivatives (1 and 1d) were studied. The longest wavelength absorption maxima were very
close between 1a and 2a and between 1b and 2b; however, the maximum absorption of 1¢
was significantly red-shifted compared to that of 2c, due to cross-conjugation in the latter.
Unlike related compounds, the fluorescence quantum yields of syn (1a-c) and anti (2a-c)
isomers virtually identical. On the other hand, the oxidation potentials of the syn isomers
were significantly lower than those of the anti isomers. Molecular orbital calculations
revealed that this is likely to be characteristic of benzodifurans, because HOMO energy
levels of the [1,2-b:5,4-b'] and [1,2-b:5,4-b"] isomers were estimated to be virtually identical
in the other benzodichalcogenophenes.

5) X/pai Interactions in Aromatic Heterocycles-Fundamental Concepts and Recent Advances,
Topics in Heterocyclic Chemistry, Vol. 18; Supramolecular Chemistry II; K. Matsumoto and
N. Héyashi ed., Springer (Heidelberg), 2009, 1-35.



Contents in The Book;

1. Introduction: Classification of X/pai interactions and Methods

2. pai/pai and CH/pai Interactions

3. Cation/pai Interactions

4. Anion/pai Interactions
5. OH/pai and NH/pai Interactions

6. Lone-pair/pai Interactions

7. Ihterplay of pai/pai Interaction and Hydrogen Bonding
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6) Generation of 1,1’-diethynylferrocene for practical use. One-pot synthesis of 1,1°-

bis(diacetylene-group) connected ferrocene derivative,
Phosphorus, Sulfur, Silicon and the Related Elements, in press.
Abstract: 1,1°-Diethynylferrocene was readily generated for practical use from the
trimethylsilyl-protected precursor under the modified Eglinton conditions. An
oxidative-coupling reaction of this reactive species with phenylacetylene successively took
place to afford the corresponding 1,1°-bis(diacetylene-group) connected ferrocene

derivative.
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