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@ ELEEFRYRST-ODOHANAEEMEL-EFKREHEZORELEDE
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D FENBAREN, FOL I BEEEIMDHEICLYRDDZENRTE DD,
BAEETFHRTITHMAMD FHEIBENE . QMMMAFHEIC & BN
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RIEE L FNICES HEBEEP LA XX —ZRODH T LITEYI TR
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WBBERS A E ENTEY . REQRESERMIEY A 7 L E S 25, TNET2EADKG
HBENREINTERY., =234 E—t FU FE&IZA V7 4 A9 % Chalk-Harrod
BETHY MO—212& B — 3 U AVEESIZIEAT 5 modified Chalk-Harrod & TH 5,
A&SEEIIRTEDOHET, VT A, AU VT LERRETIIBEOBBE TEIT T LE
BREICITRE SN TWA D, FEENZREIIEL ., T, HEabHALA TR, Fik
RohETIcBa2OB LI Py AO8EIC L 5T LD Fr v ) BRIGDERE
BFZE %47\, 813 1% Chalk-Harrod #4% T, %% 1% Modified Chalk-Harrod & TETY
BIEFBALINCL, b, TOEBEOMEBAICHMI L THE, L, CpeZe(DZfik
e LBE. 2hb SIERARMICE L S ROGEHE(Scheme IB)MRERE SN TS, 22T
X CpZr(D & L T A xF LDt Fu v U UWERIEOERIFRELITV., RIVERZ
B HMNCT 5 T, Y, A&, eV U ALRISHERER O, ZFOHEBEEHEHL
7o
R

DFT 2 & 0 BERE b 21T, =3 ¥ —21kix DFT, MP2- MP4(SDQ), CCSD(T)
HETHRE L7z, DFT 351213 B3LYP ZR#tERIR%0: AV e, Zr 121X Hay-Wadt DEZIN
BRT U VECP)EER L, BFMEFIT split-valence BIEEKBEH TR L, -,
BoAL i 6-31GDEEEFEA Lz, RISCESBERT 2R FICIT d omBEREZIN Az,
&S

Takahashi 52 &5 F5H#E (AF—2A1B) T, Zr(D-=F L 8EFL e Fr v T
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Cp2Zr(C2eHya) + SiHs = Cp2Zr(SiHs)(CH2CHs)
YDAy TV T
ROt(la RO E
TnTHD, ZD
WRITERGLE L
2498 Oraar THEETH D D,
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X5 LT3, ZrSi FEEEL 2.99A T, ARGRO 28AEV, EWVWHAD & SIIFUTA
72 trigonal-bipyramidal 72 5 E274#%3E T hyper valency 277 LT\ 5, b 9~ O TSB2
TRV IUNERZFLUABELTWEMRN, Zr LFEAELES ELTWD H BEFIE Zr I
1.647TA ETHER L, ¥72. TF LoD CREFIESIIC 2.297A T THEEL TS, ERRT
o Si-C EEHEIT 1.886A T 575 . TSB2 Tik Si-CHEA MR VIR R TWDH LEE XD,
Z OEMBRETO Si b trigonal-bipyramidal 72 5 BLAHEIETH ¥ . hypervalency %7 L
T3, 2LV TRORES I O T OiEEEETEITT 5228, ThiZiE Si O
hypervalency K E < FHELTWA EEX bD, TEMEEEES Table 1ITRLER, W
NOFETHRBEOKESX 525, L, SEUE DFT L TS TR < £k
v . DFT & RS E exothermicity) 2 18/NHiE L T 5, DFT Tp) N GIVE SRS YN
SHTARANEDNIELEZELONS, TOFLWKISHED L S 2HEEAEZEL TE
FLTWAO0, BRAFh 5, BBRETO HOMO 2B 2R LR, Zr £=TF b
v L ORICIERICER ¢ WL R EEANTER SN TR Y . ZOMEERIC Si-H o*#E s
bonding ICE/2>TW5, Z® HOMO TiXZr & H O, =F L & Si OFIZ bonding

~overlap AL TS, Z0fkn, SiHEAOTETE C-SifEa. ZrH AT RPHERMIC

EITLTWB, o T Zr LT F LU ORIV Ft EHEERRFEELTND Z LA,
ZORGEBFICLTWS EEZ LD,
Cp2Zr(H)(SiHs) HIEHEEEHE L T Table 1.1. Activation barrier (Ea) and reaction energy
AE) of eq 1 1/mol
CpeZr L7 SiHy MHAERKT 5, (AE) of eq 1 (kcal/mol unit)

Eq.la Ea.lb
Zr-H B X O Zr-SiHs ~D = F L U4EA Ea AE Ea AE
= o DFT . 0.3 -24.9 5.0 -17.8
R a 1/77—:%] Z 'H ~D e )
B %{Tﬁﬁ S ZrH SORARIS ) 18 364 53 242
DPIFIETEMEEEEE L CEIT T H0ITR  Mmp3 14 325 65 4.4
LC. Zr-SiHs ~OfBARGIXIEMERE MP4DQ 1.2 -333 63 -24.4
. . . M 0.8 -35. . -26.
BEDSKY 40kcal/mol TH Y . modified P4SDQ 359 49 260
=
CpZZr $'H3 C 22; 02"’45'“3
:>cpzz:r<ﬂﬂHs }/_< ' 7

.

CHzCH,SIH; 4= 26.5) =5.0)
AE -6.4) szzr l| (AE =.13.5)
+HyC=CH, _

S + HyC=CHy
e.-12 -50)
(AE -17.8)

13.8)

CpZZr
C2H4S)H 3

4 % d = 0 2 \
&% o 7 ¥ -24. +H-SiH3
° .~ . - .= 18.4)
i %R o SiH,CH,CH,SiH; A{_ s (::AE=-13.82
<sa 5 (zn) 69 Hs
AEL=368 AE,=24.6 - € CpZZr{"'q?Hs CDQZr S"Hj
Fig.1.2 Geometry and energy changes in the metathesi W GiteSits

between Cp,Zr(H)(CH,CH,SiHs) and SiH,
Scheme 1.2
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BB EEE R 2.1 IR L, EARMICERIEEZ
B < FHHELTWA P, Pd-Pd BERER & OV Pd-H HREEIIS D
BRIMEIN TS, ZhiE, BARAT 4 /T T2
PPhs %, F72. VUMY TART == VEZEALL
ERDOBEEBETOLREE ThH o7,
= D4ERD Si NMR chemical shift ZEE L7z & 25,
MEIEG 72 o U UEERD L S0V U LU EERD
FRICYT7 FLTWAETH- T, BLEDRERNL, &
DEEEIT LY LB TR VU NEBTH Y Si-H
EEA 7 Pd, Pt I agostic FBEEA L TW5 & EZHNRE
ThB T LRALMICENT, ;
PA-PA K54 & Agnostic EMEADEE ¥R bMcT < 5
Bz LIZEBEIE S, agostic HE(EM O\ MR (g Tig 22 Geometry of [PA(SiHy)
: (PH5)], witout agostic interaction

LOEBEtER L-2 2 A, K22 TRT LD

PA-Pd-Si E D 2 EADKI 90° 17207, Agostic FHAVERAN Z DEEKDEIEICRERFHZ
LTWBZ ERRENT, ‘
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55T LARESNE. £, OV U NVEBEETOREREN L, I OBOBEITERE
A ELAMAROPEEL LTOHIATRETH L Z LFREND,

2. 2. 4. AV PULADEEERE
LLEYVRR Il L ARV EVDER
R Y ARG

rCI(COD)/bpy (bpy = 2,2’-bipyridine) %
g e LT, YRtk BBV D
EEOR U VLRGN #RE S, Ale
BALE., BRFSHF THEKEZFZNT
WA, ZORIGIE2TEED o EETEME
b, _y¥ro CH EEL YRRy O :
BB i & TEMEILE YA 7 L FICE T o
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Fig.3.1 DFT-optimzied geometry changes and energy changes in the}

reaction of benzene with Ir(Beg)s(bpy) to afford Ph-Beg

7--PhBetg (-5.8)
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T LTz, FREZRIEMRE L LT Ir(Beg)(bpy) S EIT B 5,

N0 CHBERIZZ O I(EERICAE S\ CEB LNz

TN, Bl X #5% . Beg & Ph DB THEEDEITT 5, L L. W
=D TOEER~NT YRR LA LD b A I Tﬁ“
L. Ir(Beg)s(bpy) LM T 2. 1€ T, Ir(Beg)(bpy) &KX

ISR FTIIEZEBICEELTE LT, Ii(Beg)s(bpy) DM EMHERE &

% b5, Fig 3.1LIRT L5102 0 RAMEEEIZ ¥ D CHEADBEMLAIML (V)
$EMR, Ir(H)(Ph)(Beg)s(bpy), AR L. ¥IZ, Rh & Beg BETBBET 5 UGB E S IZEATT 5,
AR B Ir(H)(Beg),bpy)iZFUGRF DO PR v | By(eg), & Kt L. Scheme 1 1Z7RT & 512, In(V)
SERA R T, EMRE, I(Beg)sbpy)2BET S, VAV RHET S E HBeg LG L, b 24
LoD, EHELEET S, INObE&TOBRBLERVICHALIC L., EHEE L MEY 1 71
R LT,

Scheme 3.1

2. 2. 5 NSTVLM)-T o LNEREDSRS VO FSURAZERIE
Al - BEELICLVBERENLAT VY LAEMEL Lo BB EVRT U RLEDT x
=NRT DERRKIE T, /37

VU LI)-T = =NEEEE VRT

YD NTURAZNMERIS R EE

NTWsEEZLNTND, D

A RS TR R R TES I

EITT BN, TOEHEDO—DIZH

T VAR AZ NMALEOS @ PA(D)-OH

AL DRENEESI N TS,

UL, EBIZZ S70n, i

FOBEBTREDN, HHITRS

TWARY, ZIZTiE, YRI e

D rF R AENLA ﬁ s & Fig. 4.1 Geometry and energy changes in the trans-metallation of

Pd(OH)(Ph)(PH,), with diboron. In parentheses are energy changes
(kecal/mol)

Pd(OH)(Ph)(PH;), & PdCI(Ph)(PHs),
LTHEL, T URAZVER
RO EFINEELHA LTS L, HENFRKOLERBEAOHEFRLRAT, Fig 4112
PA(OH)(Ph)(PH:), & ¥R T > Bypin, (pin = £ F I—/LDEF /N, -OCH,CH0-), DFISIZIT
DEEEELETR Lz, YR T VIEPdHLICESE L, OHENLFD OJRTF &L VAR T D BREFH
A LIREREERE 52 RIC, b9 —F DRI ANOFEFTPd FLIEELAR L, SEMIZ
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RRAT 4 v BERT B, 0%, BBRESHKEITENRN L, OHENLT & —H DR Y VEDFE
AU, AZ+E R L FHEIC PdBpin)(Ph)(PH;)HOBpin) % £k %, HOBpin iX O J&F T Pd H.L»
ICERAT LTV D, b 5 — DO TFREMEII PH, MEEEL T B VRT UREEE L, A X BV RELTH

A THD, TOBALYRT IE Pd LI O BFTEMLTRY, bH—FHOR Y VER
OH B ISR LTIT<, # LT, BBEANEINT &4, PdBpin)(Ph)(PHs) (HOBpin)Z ALY
B, By aMICE= R X —E{bER LR, EAENARKISTEYR T ICL D PH; OBERIC
14 4kcal/mol. B-B DEIWTIZ I 8.3keal/mol DIEMEFEBENLE & S D, BIBERI72 UG TIE PH; D
FEEELZ 13 3kcal/mol D TR LF—REZEN, £ DHD B-B fEEDYINTIZ 8.3keal/mol DIEMERE
BENMEL SRS, RFELRBEOEEEERNEL SNDHHB, VRT 0O OH ~OFITIX
18.6kcal/mol b DT RN F—EE(LEBI FBITI Ehb, RAMRKETETT 5 HNERHT
5, PACIPh)PHy), & VR T » DEUSZRICIEET L. MIEZE/L % Fig 43 1m L7, OH BT
DEL L RERFEENN OPR BN, — DX CLEMFITARY VvELIZE A EHEERZ L
TR, Gt T, HIEERDREMEI/N SV, Tz, BBREETD Cl &R U VO 3.44A
HEEN TV C, OHEEEDEA D L 5 REEITE & TWieLy, ZORR, BBREGZIET 5
ESREIT PAAD)~DEMERIRIND & 5 22 Y . TEMEREEE S 22.2keal/mol & FEFIZE, M
BERS RS DA b BRI TEMERERE 1T 29.4keal/mol b DIEIZ72 D, Z DEWEMEREEEDOERIT, <
Y. Cl BATFERYNVOREERNENZD TS, I OMBERFHREHEILORMERET
RY N7 2= VOBRTHEETH 528, ZOBREIPLEBBPATHY ., T OFNOTEERE
B£(1.8kcal/mol) THEATT B, HE- T, BEBRITI TV AAINMETH D,

10C1

TSi0300
Fig. 4.2 Geometry changes in the transmetallation of the
PACI(Ph)(PHs)(B2ping)
WO E LT A2 OHBRMAFIE b7 VA RA ZMERES T R FIIRERDES 5,
S ORREATIAF—F BB LEMETE 5, X-Bpin DA T ¥ —F X=F (163) > OH (147)




> Cl (120) > I (O2)DIBIZ/NEL %25 (I y aRNiTEE=x1F— (kcal/mol)), #E->T, CIX1
M Pd FOICEMLTHTS TV AR NMUITERETH S5, OH X F BPEALLTWD &,
X-Bpin WEFEIZRD . T VRAZIALHESITETT S, BE AUV EBRVESZF R
SEAESRMEOREREMFV N TV AAZ BRI THD ZLBALNRERoT,

2. 2. 6. MySiH,),(PHs); M = Rh, Pd, or P)DOHEE &L fEEME

Mo (SiHy),(PHs), DAL TH S5 2 £ Rh(0), PA(), PHOERIT. ZHEHAN YD L RDINY
VLU, 2B OBERTRETHY  BELHEMEL dEFOTRAF— L OBEP DR
ARG, T bDEEOEELZRD, BAMERFLIZE ZA, Pd TRV VL RIEHE

. RhLPLTIEV Y LUVBBEBETH D Z LW REN, EBICFig 5.1 IR T X I IZRhEFET

QEFTBTTAILICEN VI LUEBRBEND UV LV VEBREEICR D ZERHALRE RS
P TRAE—ZRITHER/NE < | £ 60keal/mol DTEAT H - 7=(CCSD(T)FHE), F7z. ik
VI TR G 20keal/mol DB L 72 B 2 L 48, PCM SHEM LIRS, Bb, BEIZEY . 2
DI % I SR 2 FTREMEDYE W Pd, PHEER CIX 2 EFEMLIC L 0 ) VU BEBEEIZR2 5 D5,
T DEAIR. EEICKREXABEETHo7 (89 320kcal/mol; CCSD(T)), LU, XfA A &R
T AHEEIIREANEZ 5.4 21F.CLIC & AE{L TiX Pd TIiZ#J 30kcal/mol, Pt TIX 20kcal/mol
DEEINT SN, 65T, RUEETITBERILFMID U L -2 ) LV EIBREER OBEE
{bA3, F-Pd PLEERTIIRER T CIOBOEMMBARETH D Z LA THIEND,

\ .6
2.454’“&%‘?\\“’”

R{Si-Si) = 3.672 R(Si-Si) = 2.541
R(Rh-Rh) = 2.941 , R(Rh-Rh) = 4.200
(A) Rhy(SiHy),(PH;)s : (B) [Rhy(SiHo),(PH;)L 1>

@
R(Si-5i) = 2.387 » ~ R(Si-Si) = 3.743
R(Pd-Pd) = 4.271 R(Pd-Pd) = 2.910

(C) Pdy{SiHo)(PHa)y (D) [Pd(SiH ), {PH3)I**

Fig. 5.1 Two-electron reduction of Rhy(u-SiH;),(PHs;)s and
two-electron oxidation of Pd,(p-SiH,),(PHs)4
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2. 2. 7 LF=YHLOMBRICESBIEREOKFILERICOERNUTIE: RICBEOBRELE

KAFDOEE

LA, 3 O — A cis-Ru(Hy)(PHs)s 12 & B CO, D/KRL S D ERFGHIFFFE 21TV KL 2 Ru-H
FEA~D CO, DIEAFS, 1'-OCOH DEMAL, H, DB L A X B AR VETTHZ L2
Bz Lz, LasL, BEGEN COBABBETHY ., [RIGIEHKRSEOERIZLVIEESH
5] LEHEBRIIHRE L consistent TIEAR, iz, MEOKSTFOFEICLY GEENRE L
SEMTHELEIEREEZEQOHALHELNIZESNTWVARY, AHFR TITEEME,
cis-Ru(HL)(PMes)s 2328 L. BBHIBIEZIT o7z, ABFEELRWES, UHOBERHE LR T
X 912 Ru-H EEA~D CO, DIEARIE (Fig. 6.1 2fR). n'-OCOH D &EMAL, H, DEfL L A FE
SR EDETT B &, Fig 62 I0RT & 5 [CEEBRIE CO, DEARSBETHSBZ L& H
B, LAL, CO, PEARIGREREHAMNTHY, Z0BBTERLTZ
cis-Ru(H)(n'-OCOH)(PMes)s ~D H, DEALAEE & 72\ & WRUEHAHET LT LE W, ARG I8
ITLARW, fEoT, COBANEECTHAHH, MBEFURNIT H ITIKFET 2 Z LR ST,

KSFNEET BHHEE. KOFH Ru FOIZEAM L, CO, DEERAM ZHIH L, CO i HO &
H(hydride)B A1 7 & 55 < fHE
YER L7e Atk & R L7z
% H B F O BB i3
47 L. Ru-(n'-OCOH) "4 &
T 5 . Z O %X
Ru-(n'-OCOH) » B4k, H,
DENL, A X Z I AERTK
JERFERET B Fg2 IR T &

942 H BT ORAZ BT
COo, DALV LEES 3 (-8.9) TSy4 (-2.8) 4 (5.1)

Ru-0-C=147.4

y 2
580 &
=<3 .

PRu-0-C=176.7 (=

1 {0.0) 2 (3.4) TS,4 (3.5)

P-Ru~O-C=180.0

P-Ru-0-C=145.1

P-Ru~-0—-C=179.5

AT L, BERRIT H, & Fig. 6.1. Geometry changes in CO, insertion into the Ru-H bond

DAZEIRELID, ZORE
R, FSREESRE, Mk
DX Hiz, Ru I 1+HCOOH
k5 €O, DKRFEIK
JEORISHEBORE 0
RN LTz,

=20

.30 L
(-32.3) {-31.9)

-40 | CO; Insertion

-— o-Bond Metathesis —
Hydride Migration == o-Bond Me

Fig. 6.2 Energy Changes along CO, hydrogenation

12

SRR s
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FEMERE PY0), Rh(D) & IR Z TR 5, BRIE W Z & 12, PHOYBIR CTIT 7 & F L B SipH, 13 2H- %
BFEAL L D L RRETH BN, free DT BF LA SipH, & 2H-ZEER & D= X /F —ZEITHA~ §
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%@ 101 <(£ (;‘CE\ 078 : j ° %
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T
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-
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.

Fig. 7.1 Optimized geometries of Fig. 7.2 Isomerization of Pt(PH;),(Si,Hy,) g
Pt(PH;),(S12Hz). %

g

E

-7, ﬁ'@ﬁ'ﬂﬁi@%_‘% %)Tﬁ%‘:f L. 7TEF L VIR TH %%i—@. Si,H, Zj) ) gi/’/‘éi’% Iz =158 SiH, %
I

O Rh(DEEIRA~ L BMEAET 5, PUOEEETS =1 T V8! SiH, 115 b 2872 2H-22E1Y Si,H, D
SR L RIRBREDREE ThoT, ULORERNDL, ZThbD&BEFREFIATI =T U8
Si,H, NEBERIRE/2 = & BERBAII N STz,

2.2.9 a35=aly, AYRY, Cep D EE(0)EEEDERMTIR

a5=aly, ATRY, Ceo® Pt(PHy), & DEEEDOEE LA XN X — 2B Lz, HBiE
I3 DFTBILYPHE CREIL L7=23, #EE = RNV ¥ —@BE)iT DFT, MP2-MP4(SDQ)E TR 7z, =
Soaly, ARRUDEBEEARTIE, DFT i BE 23 EEICB/FMELTWE Z &
MP2-MP4(SDQ)IE CIEit 5 222K & 72 BE 285 b1 T B, Pt(PHs).(Cor)® BE Z R L7223, [
#E1Z. B3LYP 3£ Tl BE %@/ & v, MP2 35 T3 40kcal/mol ® BE 23MEFbiiz, LArL,
MP2 IETIEE 7. IR L TR ST, MP4(SDQ)E TR 5 LED B 5 13, split-valence+polarization
EJET MPASDQ)EHE 1T 5 Z L IZHER LV, £ Z T ONIOM EMP4(SDQ):UFF) ¥ & U}
(MP4(SDQ):B3LYP){ET BE # K7z, 3 8.1 IZ/RT L 912, BE (34 37kcal/mol LFHE =,
DFTB3LYPHED 2 5Ll EDE & 72> 7, OINOM O high level & low level DFAE O IT(TEY
DMEE L. 2BEEAED HOMO IZKE 2F 52T 5 RERZUM LR WHEEICBVERIELNLD
ZEEFERLTWA,
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Table 8.1. Binding energies (kcal/mol) of Pt(PH3)2(C20Hw), Pt(PH3),(C,1H;,), and

Pt(PH3)2(Ce0)
(A) Pt(PH;s),(CyoHio)
DFT MP2 MP3 MP4(DQ) MP4(SDQ)
5.8 36.6 16.0 22.9 24.9
(B) Pt(PH;),(C,Hy,) B1-B4 (BN E
Bl 2.6 36.5 12.0 23.0 26.1
B2 k 5.1 33.7 8.0 18.6 232
B4 0.2 31.7 10.5 17.9 20.6

(C) Pt(PH;)»(Cs)  ONIOM(cut 2: MP4(SDQ)/BS-3->BS-5:UFF)® 448
ONIOM(cut 2: MP4(SDQ)/BS-3->BS-5:B3LYP) 44.5

DFT(B3LYP)/BS-5 14.9

DFT(BPW91)/BS-5 19.7
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Theoretical Study of C-H o-Bond Activation and Related Reaction
Shigeyoshi Sakaki, Bull. Korean Chem. Soc., 24, 829-831 (2003).

Electronic Structures of unoccupied states in lithium phthalocyanine thin films of

different polymorphs studied by IPES
Naoki Sato, Hiroyuki Yoshida, Kiyohiko Tsutsumi, Michinori Sumimoto, Hitoshi
Fujimoto, and Shigeyoshi Sakaki, Appl. Surf. Sci., 212-213, 438-440 (2003).

Iridium-Catalyzed Borylation of Benzene with Diboron. Theoretical Elucidation
of Catalytic Cycle Including Unusual Iridium(V) Intermediates

Hitoshi Tamura, Hideki Yamazaki, Hirofumi Sato, and Sh1geyosh1 Sakak1 J. Am.
Chem. Soc., 125, 16114-16126 (2003)

Comparison of Electronic Structure Theories for Solvated Molecule: RISM-SCF

versus PCM
Hirofumi Sato and Shigeyoshi Sakaki, J. Phys. Chem. A, 108, 1629-1634 (2004).

Distortion of Electronic Structure in Solvated Molecules: Tautomeric Equilibrium
of 2-Pyridone and 2-Hydroxupridine in Water Studies by the RISM-SCF Method
Hirofumi Sato, and Shigeyoshi Sakaki. J. Phys. Chem. A, 108, 2097-2102 (2004).

Theoretical Study of Cp,Zr-Catalyzed Hydrosilylation of Ethylene. Reaction

Mechanism Iriéluding New o-Bond Activation
Shigeyoshi Sakaki, Tatsunori Takayama, Michinori Sumimoto, and Manabu

Sugimoto, J. Am. Chem. Soc., 126, 3332-3348 (2004).
Theoretical Study of Trans-metallation Process in Palladium-Catalyzed Borylation

of Iodobenzene with Diboron,
Michinori Sumimoto, Naoki Iwane, Tomohiko Takahama, and Shigeyoshi Sakaki,
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J. Am. Chem. Soc., 126, 10457-10471 (2004).

Bis(u-silylene)-bridged Dinuclear Rhodium(0) Complex and Its Palladium(0) and
Platinum(0) Analogues. Theoretical Study of Their Electronic Structure, Bonding
Nature, and Interconversion between u-Disilene-Bridged Form and
Bis(u-silylene)-Bridged Form

Shingo Nakajima, Daisuke Yokogawa, Yoshihide Nakao, Hirofumi Sato, and
Shigeyoshi Sakaki, Organometallics, 23, 4672-4681 (2004).

Theoretical Study of CpZr-, (MeO),Zr-, and M(PHs)-Mediated Coupling
Reactions of Acetylenes (M = Ni, Pt), Significant Differences between Early- and
Late-Transition-Metal Complexes

Tomonari Imabayashi, Yusuke Fujiwara, Yoshihide Nakao, Hirofumi Sato, and
Shigeyoshi Sakaki, Organometallics, 24, 2129-2140 (2005).

Ruthenium(Il)-Catalyzed Hydrogenation of Carbon Dioxide to Formic Acid.
Theoretical Study of Real Catalyst, Ligand Effects, and Solvation Effects

Yu-ya Ohnishi, Tadashi Matsunaga, Yoshihide Nakao, Hirofumi Sato, and
Shigeyoshi Sakaki, J. Am. Chem. Soc., 127, 4021-4032 (2005).

Stabilization of Vinylidene-type and Acetylene-type Si;H, Species by
Coordination with Rhodium(I) and Platinum(0) Complexes. Theoretical Proposals
Yuki Kuramoto, Noriyuki Sawai, Yusuke Fujiwara, Michinori Sumimoto,

Yoshihide Nakao, Hirofumi Sato, and Shigeyoshi Sakaki, Organometallics, 24,
3655-3663 (2005).

Theoretical Study of Silyl-Bridged Dinuclear Palladium(I) and Platinum(I)

Complexes, Mz(ﬂ-?]z—H"'Sin)z(PH3)2 (M = Pd or Pt). New Insight into the
Bonding Nature -

Shingo Nakajima, Michinori Sumimoto, Yoshihide Nakao, Hirofumi Sato,
Shigeyoshi Sakaki, and Kotaro Osakada, Organometallics, 24, 4029-4038 (2005).

Theoretical Study of M(PHj), Complexes of Cep, Corannulene (CzoHjo), and
Sumanene (Cz;Hj2) (M = Pd or Pt). Unexpectedly Large Binding Energy of
M(PHs)2(Ceo)

Yuu Kameno, A. Ikeda, Yoshihide Nakao, Hirofumi Sato, and Shigeyoshi Sakaki,
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J. Phys. Chem. A, 109, 8055-8063 (2005).

14. A new method to reconstruct three-dimensional spatial distribution function from
radial distribution function in salvation structure.
Daisuke Yokogawa, Hirofumi Sato, and Shigeyoshi Sakak, J. Chem. Phys., 123,
211102(1-5) (2005).
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1.  Synthesis of methylviologen-pendent iron porphyrins as functional model of
reduction enzeime and its application to six electron reduction of nitrobenzene to
aniline
Hiroaki Koga, Taisuke Hamada, and Shigeyoshi Sakaki, J. Chem. Soc., Dalton
Trans., 1153-1160 (2003).

2. Application of metalloporphyrins and methylviologen-pendant iron porphyrin to
reduction of diphenylsulfoxide
Hiroaki Koga, Takeyuki Arai, Taisuke Hamada, Shigeyoshi Sakaki, J. Mol. Cat. A,
200, 223-228 (2003).

AY A

3.2 #WH-EF

e S U B A SN
r.E-ﬂh

1. HHEAEBKISEINY F7 v 7 (ERIER, {LFRA, 2003)
ERAERBCEORE (pp 11-23)
bR

S B AN

2. Chiral Photochemistry (ed. by Y. Inoue, Marcel Dekker, Inc. 2004.)
Chapter 7. Chiral Photochemistry with Transition-metal Complexes

Shigeyoshi Sakaki and Taisuke Hamada
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Theoretical Studies of C-H o-Bond Activation and Related Reactions by
Transition-metal Complexes

Shigeyoshi Sakaki, in Topics Organomet. Chemistry, 12, 31-78 (2005).
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1. C-H o-Bond Activation and Related Reaction by Transition Metal Complexes:
Theoretical Study = (Invited)
Shigeyoshi Sakaki, 10th Korea-Japan Joint Symposium on Theoretical/
Computational Chemistry, January 12-15 (2003), Pohang, Korea.

2. Theoretical Study of Complicated Reactions: From Detailed Calculations to
Essence (Plenary)
Shigeyoshi Sakaki, Gratama Workshop 2003, May 12-15 (2003), Utrecht,
Netherlands.

R |
1. Unusual Reaction of Cp,Zr(C,Hs) with SiH, and Its Participation to Catalytic
Reaction Mechanism

Shigeyoshi Sakaki, Tatsunori Takayama, Manabu Sugimoto, and Hirofumi Sato,
XIth International Congress of Quantum Chemistry, July 20-26 (2003), Univ. of

Bonn, Germany.

2. Unusual Ir(V) Complex and Its Participation to C-H o-Bond Activation of
Benzene
Hitoshi Tamura, Hideki Yamazaki, Hirofumi Sato, and Shigeyoshi Sakaki, XIth
International Congress of Quantum Chemistry, July 20-26 (2003), Univ. of Bonn,

Germany.

3. Ab initio Theoretical Study, of Chemical Reaction in Solution:
RISM-SCF/MCSCF Approach
Hirofumi Sato and Shigeyoshi Sakaki, XIth International Congress of Quantum
Chemistry, July 20-26 (2003), Univ. of Bonn, Germany.

4. Theoretical Understanding of Cp,Ti-Catalyzed Polymerization of Ethylene in
Mesoporous Silica
Yasuhiro Murakami, Hirofumi Sato, Shigeyoshi Sakaki, The 15th International




Symposium on Olefin Metathesis and Related Chemistry, July 28-August 1
(2003), Kyoto, Japan.

Correlation between polymorphism and electronic properties of lithium
phthalocyanine studied on the basis of electronic structures observed for the
unoccupied states

Naoki Sato, Kiyohiko Tsutsumi, Hiroyuki Yoshida, Michinori Sumimoto, Hitoshi
Fujimoto, and Shigeyoshi Sakaki, European Conference on Organic Electronics
and Related Phenomena 2003 (ECOER’03), September 22-26 (2003), Wye, U.K.

Polymorphism and electronic structures of unoccupied states in lithium

phthalocyanine thin films studied using inverse photoemission spectroscopy
Naoki Sato, Kiyohiko Tsutsumi, Hiroyuki Yoshida, Hitoshi Fujimoto, Michinori
Sumimoto, and Shigeyoshi Sakaki, The 2nd Workshop on Advanced Spectroscopy
of Organic Materials for Electronic Applications (ASOMEA-II), October 21-25
(2003), Hayama, Japan.
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1. A Comparison of Electronic Structure Theories for Solvated Molecule: RISM-SCF
versus PCM
Hirofumi Sato and Shigeyoshi Sakaki, 1st Asian Pacific Conference on
Theoretical & Computational Chemistry, May 12~15 (2004), Okazaki, Japan.
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Electronic Structure and Flexible Geometry of Silylene-Bridged Dinuclear
Rhodium Complexes. A Theoretical Study

Michinori Sumimoto, Yoshihide Nakao, Hirofumi Sato, Shigeyoshi Sakaki, 1st
Asian Pacific Conference on Theoretical & Computational Chemistry, May 12-15
(2004), Okazaki, Japan.

Ru-Catalyzed hydrogenation of carbon dioxide. Theoretical Study of reaction
mechanism

Shigeyoshi Sakaki, Yuya Ohnishi, Yoshihide Nakao, Hirofumi Sato, 36th
International Conference on Coordination Chemistry (36th ICCC), July 18-23
(2004), Merida, Mexico.

Control of Electronic Structure of Creutz-Taube type Mixed Valence Complexes.
Theoretical Study

Shigeyoshi Sakaki, Daisuke Yokogawa, Yoshihide Nakao, and Hirofumi Sato,
36th International Conference on Coordination Chemistry (36th ICCC), July
18-23 (2004), Merida, Mexico.

PCM versus RISM-SCF: Electronic Structure of Solvated Molecule
Hirofumi Sato and Sakaki Shigeyoshi, U-theochem, OC1, August 1-4 (2004),

“Lucca, Italy.

Direct observation of electronic structure of unoccupied states in metal
phthalocyanine thin films

Naoki Sato, Hiroyuki Yoshida and Kiyohiko Tsutsumi, Third International
Conference on Porphyrins and Phthalocyanines (ICPP-3), July 11-16 (2004), New
Orleans, U.S.A.

Theoretical Study of Catalytic, Reactions by Cp.Zr Species. Significant
Differences from Late Transition Metal Complexes. (Invited)

Shigeyoshi Sakaki, Seventh Congress of the World Association of Theoretically
Oriented Chemists (WATOC), January 17-21 (2005), Cape Town, Republic of
South Africa.

Ru-Catalyzed Hydrogenation of Carbon Dioxide to Formic Acid. Theoretical
Study of New Reaction Mechanism Including Hydride Transfer from the Ru




center to Carbon Dioxide

- Yu-ya Ohnishi, Yoshihide Nakao, Hirofumi Sato, and Shigeyoshi Sakaki, Seventh
Congress of the World Association of Theoretically Oriented Chemists (WATOC),
January 17-21 (2005), Cape Town, Republic of South Africa.
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