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Palladium Nanoparticle Using Phenylazomethine Dendrimer
As an Atom Number Controlling Template
(Chem. Res. Lab., Tokyo Tech > - ICU %) oKOFUKU, Taku’; KITAZAWA, Hirokazu'; ALBRECHT,
Ken'; CHUN, Wang jae % IMAOKA, Takane'; YAMAMOTO, Kimihisa®
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Synthesis and Properties of Pt - thiolate multi nuclear complexes

(Chemical Resources Laboratory, Tokyo Institute of Technology)
OK. Ishihara, S. Tsuchiya, T. Imaoka, and K. Yamamoto
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Theoretical analysis of the transition-state spectrum of the

cyclooctatetraene unimolecular reaction
(Graduate School of Science and Engineering, Saitama Univ.)
(OChihiro Tokizaki, Takahiko Yoshida, Toshiyuki Takayanagi
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Development of optimal control simulation including

pulse-propagation effects
(Tohoku Univ.) OKaoru Nakashima, Yukiyoshi Ohtsuki, Hirohiko Kono
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VSCF-CI calculation of double well systems using the curvilinear coordinate
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1. (k) ZEnd, BWEIEICRT 2 NH MifEQ, & 2E 5 HsQ, D o> PES K& UMD i

JREh > VSCF., VCI #ERIr, (F) £, HEEICB T 5 NH ifEs, & AEiES, D
® PES JK UMt o J 5 K8 > VSCF., VCI i Eh %%,

NHs 53 I3 2B R IC DO/ N Ff b | BB RIZIB W TR Z O D Ofi/ N2 5 PES @
BARTQ,, Qi ETRE SN - TS, Z DA NH iffi & 2N ERIC K E WE— FEERH
V. VCI #EESEE VSCF BB BRI » TRE S BTy, — ., HFEEICE T
% AE HR DS, X FEVEEIEIZ 31T D PES OB <, ZODOM/NEE E A ES, il 125
%o ZOZNVCIEEEISOEAIT/NEL 72 VSCF TH R WL & 72 5,

NH3 45 7 0 dh# R SR L FLUE RS 2 2 VN 7= VSCF KON VCI OIRENG O RS A2 % 11
R UTn, FEYERERE 2 D & VSCF O R DIEENIT 50%LL EOIEFICRKE WVFREEZ AT
%, HBEEZHAWAFETELLUE L, PR2EIT 10%LLINIZIE > 7, itdE— FOEFR
X VSCF L L THRRZER K2 3N TH Y | HREEROA AMEZ R LT\ 5D,

L e T R A
VSCF VSCF VCI

N VIR 0.793 0.020 0.468 0.567
e vy 932.43 | 1473.84 | 58.1% 997.98 | 7.03% 964.29 3.42%
vy 968.12 | 1475.18 | 52.4% 1021.59 | 5.52% 990.34 2.29%
A vy 1626.28 | 1647.74 | 1.32% 1652.01 | 1.58% 1630.27 0.25%
Vg 1627.37 | 1647.76 | 1.25% 1652.48 | 1.54% 1631.16 0.23%
i vi | 3336.08 | 3207.34 | -3.86% 3388.39 | 1.57% | 3339.72 0.11%
v; | 3337.11 | 3207.36 | -3.89% 3388.86 | 1.556% | 3340.96 0.12%
G vl | 8443.68 | 3555.13 | 3.24% 3547.02 | 3.00% | 3454.12 0.30%
vy | 3443.99 | 3555.15| 3.23% 3547.49 | 3.01% | 3457.01 0.38%

# 1. NH3 2O iE##(cm™1)

(25 3CiK]

[1]Stuart Carter, Susan J. Culik, Joel M. Bowman, J. Chem. Phys. 107(24), 22 (1997)
[2]James K. G. Watson, Mol. Phys. 15(5), 479 (1968)
[3]D. O. Harris, G. G. Engerholm, and W. D. Gwinn, J. Chem. Phys. 43, 1515 (1965)
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Reduced-dynamics optimal control for implementing quantum gates with microwave pulses
(Tohoku Univ.) Kenta Arai, OYukiyoshi Ohtsuki
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v b RBE LS BIEaERXLZ LT 5, EBEOERIL, VAN TTO2=417
B EHEAE - CHERAIND, REHIEE T, FFRERREEE T & BOEEOZEN R/
D LNV AERFEITO, LML, RS ERBITAWIZHAEEH L TR, FrHEFEREEH
BTIIHRS ERBOENIIHET L Z LT &RV, —J7, HEEWs TR SICORMEAT S,
WE DMER T 5 22 DR T OENE D 572012, HERETIXRBICERT A Wy b
[CEAT S, fERE LT, &RICHT 528 W= WQW? (EfE) Z25ET5Z ik, &
Ty MOV RRICHEESEMLCLE 5, Tabb, ERECEAr—7
v U7 4 ICRIED B o T,

AWFETIX, A7 —F 807 4 OREZRT 57201, RS & B ORI R Z ik & A
FIVATRBT DI EERETH, ZHUTEVESR GBRS) OZERNT, Ws DARIZEH
L7272V AREENTIREIC AR, R —F TR EE I 21— a VN TE 2], Bk L
LT, PRI SNTZHBAEIKCs /3 (BERREE) B2 WL R —F 7 v issmtay
Va—XIZ#HAT 5, EBEOD TR TA—FEHNEI VR Y Ial—vaicky, BE
PNV R BHEEOHBENETH D Z & aRT,

[BEia] AZ M HICT 272 0ICR2ETE Y MNIRS+BNLR5 L35, ML
AH IR T D DICHEEFREE XA WS, U U U 0 VERZETR % VTR O R R
BB 7% G0 TKRT, RS, KRBT HAHEAEL LIV D 720121, HEHTLHHE
ZEFE W= WOW® TIIR< TR IMNERDHD, TOOEROKMHBEERE BT,
%B (GRS) OHMEICETS hL—2 (EFN) 2LV, 2SS (GRB) OHMEKIRERFE R
5763 (1.0)=((1a [0 0)| o8 )) ZKD B (|1g) 13V ¥ 7 ¢ VAR R TR LI b L—2), il
ROIE, F S OFIFFHRREE T T L% B OYIHIKE pg>> IKIELTLEY 2L TH D,
Z OEAMEZ B T2 I HeaE, RN R E R OML (6] (t,0)=((1|G(t,0)|mg mg)) } %




AWD Z L& RET 2], 2720, REE|mg) ITRBORTy F OFILAEE RS, R,
i BIZBEY DRI SR R 7 OML { G (1,0)=((15|G(E,0)|mgmg )} HEATE 2,

£S, RBENZNIZKIT 2RHFEEOFLRIENR E 72D T, THEZNOHEE Ws & Wy
BIATT D OV A BRI OR /MU E U CRREHTE 5, 72720, fERkiEEIxRRY o=
LY R EAIO R ) LERS LD THEADHRFE LIy Ialb—rarTAal) X a%
WAL 4],

[FER] Sk HhicHite Sh 7= mH KCs 1 (EHRIREE) [B1&2 Bl iE T 5, KCs %l
REER T CTET MET D, JAs T HICHitE Sz T2 BN ET 5720, ¥ —7efiE
GaEINT 5, §ES T CORMSAE - BB REZRELE|0), 1) &9, 3EFEY
FNe&EZ, PRAERSHIHD 2 &1y &2 RBEALRT, KEFTEIMEFIE LT, £S
(7 F~— VB, RBITABRRIER (L ZOREZFBIICRS) 2RI 5,
B, HEGAMCE MR Ty MEOY 2 2Ly « 7 hEB L OMER Ty
HAEH A ~136 kHz 38 X O"~1k Hz 12725 K 9 k& Bk A=A 72,

£ 4]0 . AR & LT 735 ps #IRE LT, ZHIEETEY B
< 2 I MR ELER O S RSN B RERISEVETH 5, =
I DYHREBRSAFI I REL I al—sa T BT
T ] plesa Ao b TA aRREE0 pRRICES L
= " T B IR A AR 72, [0 1 ()l A AR 0D S -
2 0 %, (DA SENND SV A E R LT,
£ AR TGO /L A DS R L O B, S
© e e | BB LRIEEICKS T, WY SHITHS 107
5 T U TFiema s TS, £, RBOSHbIRIFRERIC
g“ BT RICHE > T D (BEEIL SXI0°LLF)
0.0

P Y FEMITY B4 A0, B 2 2 O FRE 350

Time (us) us (295 &, EFWITHEHER SV ARG LN D, 21,
1 7 A~ AMEREFETT 5@ Ry MEREERIC K0 iR A e L gk
Rl L AODHH, O @PERD e LTV BB TS, Tibb, HELEHE

Rl LA, () IMNERRIEE  pim 1003, i A DEIRIE R AR T B BB
56| 0) DG D 53l DRI ZEAL., 5[]
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(2% 3Ciik]
[1]7J. P. Palao and Kosloff, Phys. Rev. Lett. 89, 188301 (2002).
[2] K. Arai and Y. Ohtsuki, submitted.
[3] D. DeMille, Phys. Rev. Lett. 88, 067901 (2002).

[4] Y. Ohtsuki, New J. Phys. 12, 045002 (2010).
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R dependence effect of electronic transition moment on theoretical

band strength distribution for D2 X *—AZ2Tl transition of AIO

(no affiliation) ONobumitsu Honjou

[F] AIO 3 F+? DY v'—A’Il vER CIIMERE R OZLIctbhVWEFEB T
—AUMEAE u (RBEB T D, ZOEBH D—AEBR O/ RIREE 55 A 12 BT 95 8 1L
LTV, D—ABBDOANCRREFSMICBITLIEFEBE—AIND RIKEOR R EIE
% BR A B O RS A LICH 71,
BT I AVIBREERBHITHL, ENH0 DIREEOIRE) & 141X v=0-5 Th
Do A DFFEIZEIVIIANVIRE DR EWVIING 10H DN RDHE 5l 23 K BLHl Th
51,2, #2060 Vid 8,9, 11, 13 DWTNNTHY, D* X D ZH H 7 O = R/LF — [k
L DN THD, ZOTFF —FEEEIX 4.0a, (1T TO F2E D% # A58 AT S([3],
4.0a, 300 T g (R)IE hump &8, BT AN RIEFIF= X —[EEE <D
WCRER T 2NN RONURREICEEEZ KIFLTHWDIONH LR, 20 RIKTF O E
ZHDIZIG R LT,

[FiE] o FREEHE RS EEORELVE SO HE ., EFER T — A MK
n(R), BLO (I T2 DR GREE 5 V) & A IR (REB &% v) D
HOEBATHNESR 1, OFFFAZE, LUAT 4,511 WO &R C G iEE Wiz, B E H

FAHAEMRZEL L (REFEICIT ALCHEMY I 70225 A3 27 A[6]% iV -,

[FEREEBLZ] () NURRESMIIBILETEBE AN RIKFOHNRER D
WGELT, v =7 as Ly a® Franck-Condon [A F (FCF) i K& 5 253K (LT,
FCF M K S REME) 2R AT, ZNHDRURIE FCF 254 LN R I8 BE Ay A &2 L H IR
T2,



ENEND v'-v SRR D RAKAFR RO RESIL FCF NV RRESHITHR KD 0-0
NURZILMEIZEY L ry = A SRR EE/FR 6 FCE= (S,,»/ S0/ (g, / Go) T
W7z, 0-0 NURIZH T2 vi-v 3RO X FCF (X, Condon T fHlIZESWT RIKAFZ
(o (D=TEKEIE VLI XOM A AN REBEICH Y T 5, ZOZENBI ro 4T,
B EBE—AVID RIKFEZE BIZWIT AR AN NBEDR T aEHLZb DL~
TS0 ERT, 2ED u (RO RIKIFDHRI ANURBE~RIETHRORESAET,

bor4%, v=8,9.11-18 @ r,.,>1 (K1) @ FCF MK ANURIZR LT 1.276-1.559
(0.619-0.841)% 5 2%,

(2) W, ZEBITIEZOETNVGIZANTON LI, 2OET L TIEE N RON
VRBREREICE B RIKEZ DN ROD R-centroid TRFET D, TDIZX T, NURDE
BATHN B R XD/ RO R-centroid [ZHBITL5E FEBE—A (R, )EERVFE S
N PETRT i u "= n (R )Xy ZOETIL 0-0 NUREEMELT LA
ro "=y (R )/ 1 (R TH 25, TEFADS AL 72 aL &I, /SR8 E 45 Ah
LB THETFEBE—AID RIKFEROMA LR T,

(%% 3CHR)

[1] N.Honjou, Comput. Theor. Chem. 1054 (2015) 1.

[2] AIRAEE, H5W 0 R R, 2P117 (2011).

[3] N.Honjou, J. Mol. Struct. (Theochem) 939 (2010) 59.

[4] N.Honjou, Comput. Theor. Chem. 978 (2011) 138..

[5] N.Honjou, Comput. Theor. Chem. 1027 (2014) 186.

[6] A.D.McLean, M.Yoshimine, B.H.Lengsfield, P.S.Bagus and B.Liu, Modern Tech-

niques in Computational Chemistry, edited by E. Clementi (ESCOM, 1990) Chap. 11.
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Deciphering timescale hierarchy in reaction networks

(Graduate School of Life Science, Hokkaido Univ., Graduate School of Science, Hokkaido Univ.2, Research Institute for Electronic Science,
Hokkaido Univ.?, Information Technology Center, Saitama Univ.*)

O Yutaka Nagahata®, Satoshi Maeda?, Hiroshi Teramoto3, Chun-Biu Li3, Takashi Horiyama?,

Tetsuya Taketsugu?, Tamiki Komatsuzaki®?

[F] (LFRISIE 0 FAEE DA LR A Telf, BB IR A LA mL CHMIN TEIz, 7o 1
EDOBAIIRT L TR F—_A A (PLTFAR_A 2 L) [ OB LT 5D BB R HE P
FZIE DRI Th D, IR SN BUGREIE B BN ERR T VTV A, ZOMEE A G
ELTEHER VAL RS Ry N — 7 O — R B R L &2 FTREE L 72 [1], L7223,
&2 BURA- 0 F ThoTHEEA D FHE, B EH OFRPUSE LTSy T — 7 B3G50 T
HEMEDEE SN TRBY[2], SO TRy N — DB E SR E AT 5O R E#E N EShS,
fth 5 C, R AL CEMER BVELUGE Ry N — 2 %85 2 LiIF LA T, FI 20, BUVEUES
X R Z 720D RA AL NI OOARFEL L CTRZ TODEIRIEL R DRI B 2 bivd, Frx
VL B ORAGE IS UT WA T7 DS RE 81 Al b 322825 55 — R BREFRE & F2 IS R 4G
LU, 5 TR DIVEZRIIR IR IR ED D TIZRNEE 2 T-, ARFZETlL, SRR I 31T 58
WREM Ok e/ NV &7 D1y N — 7 EOERBIKEBZ E L . Z OSBRI BRA T LT,

[ 2 BB CRRMICOG DN E DS A, Aol (@) R R}

23 BT HZERE, ZHUIEE ZITIESE Krivoy, Sk 4 B
Karplus[4]iZ 5 h7—27 E ORI B AR HE - #KIR B 17;:
FRE LTBRO T SUSH EE OFFN ) 3 e/ N e 72 % oy R D — 52;:{1
2Dy EIR T AL T S FIERRR U, ULk V.
MHZOFIETIE, EILT-BR OB L0 SO FE D A

12 BL QWD | BIRRED A X NE EI TR

o7, Frox X TROGEE 120 | SEERRRBIZ RIS
FRRFER] DTN e/ N 70D %y NT — 2 DIER IR TE
I WSO RS E ER LV ER L,

=1y

Ak,
1/ky,

d argmin[max{k[S|S¢], k[S€|S1}]

sev 1 FERIREHEE DA
VIZAREE . SITZDEREE S TR BEMEAE 1235 91TAIREE, P, Py, Py, R, Ry, Ry RIFENLE 1A

Bk () BRIV BUS R T — 2 b AR
K[SISC] = Yies jesc kij[Xi]/Z jese[X] ([X; [IFARAE DM |opsimronaes, wins@ikienom oy —

kD ISR B TR [ 1S (SE QY Dt [FU/REET. () S BRI S MR B4R,
H ki OIS DRI HFERER) IS SERRV DR el it s r— v, i

B D SR SR K i FOSYLF(S) SR [EHE S Bl E WS DA B
)5 BURLEE arsgé?,mf( I (S)Am 511 2D A — L B85, R TIE DA
T 27N TS, FOBEE L35 8N V=L 4
INETRDS ., 0SIZSESCEDIZHD TS DEAITHY, R R — LA VTS, T (a) D AR,
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Theoretical study of the rare gas matrix effects
in vibrational spectroscopy of transition metal complexes (2)
(Hokkaido Univ., RIKEN) Yuriko Ono, Kiyoshi Yagi, Tetsuya Taketsugu

[F#H] e x T2 E T, M-CO (M =Ni, Pd, Pt) 2O\ TEKSEE ab initio F15 & JEFHFIREN
FUCE SR T v v Vi ORI 2 B8 LI IREVEN 25RO, ~ R U w7 ZFRIMpN
B X DRERR L O EIT > CE o, TORE, MEED T — FOEDHZVM-C), C-0)
DFPFEAEITERE L RO —E 2R/ T2 ZARIE— FORBHEVM-C-O)DFHHEEIT NiCO
THI 10%., PACO, PtCO THJ 55% FEERfE Z it/ il L7z, 2 DA —EDJRK 28R T 5 iz
T Ar-NiCO 12T 2 B LFEi R 21T o772 & Z A, Ar 23 NiCO 1259 9 keal/mol D = /L F —
THEA L. Ni-C-O ZAIRIED K 10%F 71EE L TEREL RVW—Hz Ry a it
[1], PACO, PtCO & [AARIC Ar ELEWM AL L CTEABIRENE D 10%RE S 7 528, KK
&L CERMEITFREMEORN 2 5 & 2 5 RAHE Oz [2], — 5., WA S 1T 2011 412 mmW O
TR~ A 7 vl 53 J68%) 12X Y NiCO, PACO, PtCO DA fAIRE O #EEN S 4 JIE L. PACO,
PtCO (DWW TIXZ4LE4 270,412 em™ & i LT 5 [3], WFEEE ab initio #HHIC & 2 A E
R D O FEBRAEICHED TELS . A A bV v 7 AR TOREMHRAZ ] > TND DD %
AODCTDUERD D, ZOBREBMT D720, EFEE ab initio FHHRICL VB LD
RT3y vl b, #KE) SCF (VSCF) 14K UMKE) Configuration Interaction (VCD) 4% H
WTCHEB R L REZRD D Z LI Lz, FEFEORRGRICE VT, VCI OfREZHEL T D
D, RERFOBHRZICOWTEIZHTZED DT, Z2ITWmET 2,

[Et&] PtCO, PdCO, Ar-PtCO, Ar-PdCO %3 112 %} L C CCSD(T)/aug-cc-pVTZ L L CTHEE i
WAL R OFEHEIRBNRAT 21T\, BV TR T v vovihim 2 Bk L. FEfME - & — R
v 7 7 &FBRE LT VSCF/VCI 3R ZAT o7z, IRENAY ML O EER I B L T
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Electronic excited states of or-phenylene molecul
(Japan Women’s Univ.ONao Fukabori, Kaho Mineki, Chiaki Hiraiw Azusa Muraok

[FF] B8hE5 7 03A 3 2 AEEE — FOREBEREZ A LICHT 5222 T, 97 AA vF
R TF~ T — i EORERBUCWIT T, e E O TR O A 7 — L 2 il T & 585
FEEANER S TW5D. AIFZETIE, abinitio MO FHEZ AW T, WIEn 21N A T D% 72
FEREE CEFEEET—R) 2B oL, 6100 FimbBmn HIREE RS Z A T
JAEFERTHZLIZEY, iA=L tr=s 2A~DOREMEZBENE T 5.

FaxNEBLTWDAN N7 ==L FEIRS T (LLF OP4rF) 1% pust-pull B3+ Th
HZEND, KEEICEV SO THNENMBEIZEZ T2 ENEILND. ZFI T, FftL
BEREREMELE L CORREMEZ B 2, BhEREOMWEZFH~L2 L2 BN ET 5.

A& LED 1%, MWEHHETZRXLVX—2 LB ET 5720, BEFIREEHDDHTOICIE,
EWSEHET R L —E2EORA ST U T LVORENEETH L. 2L 21, Iy —
v, DRV TT DR F AT b0 ot BWSEEHI XL —E2 OB N
HEXNTEY, TE, OPHTFEIRIM LI AN —)LH3=25eVIC 3EIEREEAFFHZ &2
5, AHYET G LED OFR A NMEOHHWE, SRR E ~DEBR - BRI THiL T
WB[1-3]. Z I TAMETIE, AR M T UTADOBELAKL, AV F 7= LUy TO
bR BE D WP R B LTz,

(AN b7 ==V BEEST]

IREREIE & FF0 OP 43 7-1%, UV-Vis ¥5, Pt —atEsryeik, ab initio 5[4, 5 62X -
T, BfinfERE T 3L 2 — Ml OWRFESY F 235 keal/mol (2% L= 15 kcal/mold K& Wl b
N bT, XA NRTEREIE A TR LR Calul 72 8 e I S
ZH#R0IY. DFT 35 %2 VT OP 45 OB BERS i D FEA fi
W1ETH D 4 8K (LLT 4-OP) OWRHE S s SO FR ORI L=,
FN MEDEE DR B VBRD nn FHEAERIC XY SREE %
ME L, ¥ A N7RREREE 2 TEAK L 72 0s B EUE o Ja riis KON
EREE A RET 52 & T, EE =L X — IS RS &

Expt.

Abs. (a.u.)

B LBoBIERIERE L R ko, oZeicky, 0Py 1 [ 2
T3 en FAEMERIC L > TREEICHMEL, SFn22%0 5 o ‘ﬁ}‘
EFOFREERYELANOMELET S, o GOl £ LI 5
LIS &> CHIBIFTRE Clo 5 TIES T T 5 L3RR L. o ||| °
[FV b7 ==V B8k TRIEIREER] Ow@4w~fﬁﬁ"
[ 113 4 51k 4OF-H 4570 BLYP/6-31G(d L~ /L Tl L 7= “ Waveengin am)

W A~ "L ToH 5. Hartley 70— 712k 2 35mE (M1 K1

BB Lt s, X HTXTWAZ L LAEZ-p 4EETVIT==10
B) [iern HHITE ] S o (Lt

B CRERm 2 58T 5. O BRfE[4], FE R
B 2 IZERREA L b 7 = = L T ORIN AR By &5 B3LYPIE-31G(d)L <L)



THLEZ R Y. Kina B RIZELTH D NO, T s
L72 40F-NO, 77 FIZEH T 5. 40PNO, 4311,
(4A) — (TS1) —» (4B) — (TSz) —» (40 — (TS3 —
(4R) &, TExE 2 THEEOEBE S & JRPTEsE 2 ik
THRESEOGT H[6]. 2 ORRBEIZTHE, BA8E O FhiE
WREZFE Lo, B, Bkl cEoRE v
FIRITR OGN, GTEuEE A THD L, RTR
EREED HOMO 1%, L0 2 55112, ERREED
HOMO (%, BET 2 5 FERFE LR U T 2
BFIRE LTS, WTFhoEICB TS,
LUMO IR RTIEL LTS,

BREE DRI AT S L DOTIRICE VT, = 200
~ 350 NMIZWIR A7 ML EFED, 253 TIZRTE
L 72838 5 B RIS 7 I JRTE L 72 80E ~ bt 28 i
Hivle. HTH T2 TH L. £, bR
REN TR OWTHRNT T 5 &, TS24 - INE
TN HR TE . TS20 R LX—1%, BB
EOHRCT—FBLETHD. KIZINLOLEIRGE,
JIhELIRE D = L X —HENGL 2R3 (K] 3) . bl ikfE
DTV F WAL, FEERREL 20, 4C LA
UV HED R L EME THDH Z &, KHEkk
BRI THD. DF 0, KEIRRE & EhiElIkRe &
Tl N 70 5 = &, FERIFRIC RS 5 2 &
DTREIND.

I

i

ited States (kcal/mol)
1t | 2nd | 3rd [ ath | sth
4A 79.260 80.25 84.84 8498 88.20
TS1 76.14 81.25 84.29 8532 86.49
48 79.5: 81.41) 8400 87.14 87.73
52 7719 77.36) 85.46 85.47] 93.4
4C 81.4: 81.68| 84.87 85.5 88.0:
1S3 76.15 77.92| 80.97] 83.02 85.92
4A" 79.27) 80.24) 84.84 8498 88.2

4A 4B 4c 4N
B3 JJEARAE & hER AR D = L —HEAL

[1] D. R. Lee, C. W. Lee, J. Y. LeJ. Mater. Chem., 2014,
2, 7256[2]C. W. Lee, Y. Im, -A.Seo, J. Y. Lee, Cher
Comm., 2013, 49, 98([3] Y. Agata, H. Shimizu, J. ido,
Chem. Lett., 2007, 36, 3]4] S. M. Mathew, C. S Hartle
Macromolecule, 2011, 44, 8425[5] E. Ohta, H. Sato, !
Ando, A. Kosaka, T. Fukushima, D. Hashizume,
Yamasaki, K. Hasegawa, A. Muraoka, H. Ushiyama
Yamashita, T. AidaNature Chem., 2010, 3, 68 [6] A.
Muraoka,Chem. Phys. Lett., 2013, 582, 44.
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Theoretical analysis of g+, combination bands of polyynes using local-mode model
(Keio Univ.', Tokyo Tech.?) OMasafumi Tsuyuki®, Hideto Kanamori?, Satoshi Yabushita®

[F] B FHRY A HC=Cl-H T T % 107
BUBEE A RARMONBEAETHSNANEEE o8] | Vi
BOSEROTD, ZOBMOLOIRDEBICHE 4 ] Yo
FHERITEE DD, BRI D nn, 565 3
PRILRIE, oKL RREOERL, 55 § ][ O
(CHRFEHR n IS T DL EBRIIC ST 021 | v,
|

WBAS, Z ORI BRI TR, AR 0.0 liltnentihic .
500 1000 1500 2000 2500 3000 3800 4000
ZETIEr—A - E—RH#ifgD CCH ZMAKENE H] Wavenumber (cm™)

N, S OREA B OWIRED n KA S, 1LH-[C=ClsH M 293K, [2H1F5 IR ZA_TR LY
i ! Ve:CH #E§BIRE), vio'my ZAIRE, vim, ZARD

(EimLETEAR] o
ngHm FE A TR, EARY T (Doop R RUAL O ny B REIE , 25 IRBY O [FI R T bk ic LB, =
DFES U 38 FE [km/mol BAAZ1EA, iy = 2510 4 |< ¢;gl¢};u1|u|¢;;°¢g;° > 2(“8@@ Tty O B
BB T 47, [em™ Bf7] LB T — AL h< O¥ > by uldy O dr,® > [Debye HAL]ZFHE AT R,
HEMEIRBVENT ClETy 4y, = Uy + Ty, EBE *7‘/]\ ing&nu@%ﬁwﬁ%ﬁfﬁi}i@*aﬁ‘%ﬁ HT&5, W
B O I, @ my = 2o 4+ 2y + 4, THY, SAEVERETIEz(5r F T % 53) D88 T 2D T,
p DHINERGE— A NITFE D, 2T, MR Q, £ Qy, Cu, BRI 2L

2 2

Oy, ou, 10%u,
Qg Oy + 1 = 5
aQngaQnu

#z(Qng'Qnu)*aQngQ”ﬁanQ T2902, 0, * 2602 agz, %t aQ,,gaQ,,u

Qry @, +

EQr,EQn, PRZEEBHOAIFL R TH DI, BAEIEHETIL 2 IRTTLL EORT 23/ — B EL (PEF)
ERUN-E— A NEECCHIRBMR B AT LN B D, RIS TIL GAMESS 7'n/' 7 A CE - IREEF
|Z B3LYP/6-311++G(3df,3pd), fEENIRRERT 2 PT2-VSCF (Vibrational Self-Consistent Field) 5% v 7=,

— 77, IR A 2 = VL, IRBHO SRS SO — 71V CCH Z iR S)q,, q, 2 RENEREETHE

(0 q) = Lo 107y, +162uz 0%, _10%u, , 10%, ,
Uz\4qy, q aq aq ql 2 aqz -7 4r 2 aqz ql aqran qrql 2 aqz qr 2 aql

4, qE B TELHDOAPIECOMEL/ 2D, e, IREEBBBILOT ¢rt = Yr=29) =" — 7=y ™?
LEE T — NV EARE T TES, REHT RO — /L7 CCH 2 (q,&q,) ITFEEL TWDH72D, 1
—AVE—RHG T 1 ROTIRENELE L T ngtn, # G B 2R R D IRENEIEDY 2 ot VSCF 40 1
WD r—I1VE—REROIZINEFH R AANB LU E O E CHF Th D, AUFSETIXEFIREFHRIC
Gaussian09 RevD.01 @ B3LYP/6-311++G(3df,3pd)% V>, =—H /v E—REHHE % Grid {5 TITo7-,
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12— E—RERORERILFIEZFREOME M2 LHE(K 2 2L, PT2-VSCF J0H BWEREWZ 5, 1
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2 H-[C=C],-H O B3LYP/6-311++G(3df,3pd)|Z& B g+, $E & EDEERIE "L AT HE R

WS n ISR L U A2 H D D1E, qi2BE95 PEF 3 CCH J&34 O BRI 7e i & 72 R F 457280
Thb, —J7, n 1T DI E ORI 1T, (I35, u (@) IXIEIE 2 B CIEPLT& (X 3 2 /R),
ZD 2 WOIREL M 1 Z—nlZ e 3% (K 4 Z08) . 2SI TR E DR IENED JRIK T D,

e [bv LCCH M;-[debye{radian"]

[degree] g i F B fpemssm,

-05fF 12345678 910 n M
-1.0f - My
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-20} ; -8t
-25p on= '

o= s _ -0.305765-2.55239/ nn

3 1, (@)D n i&kFFIE 4 1, (q) = Mpq® + Muq* + Meq® D n tRFHE

A ZFHT 5728, AIMAI 71275 15BC Bader © AIM (Atoms in Molecules) 1#:2% 2 k% Atomic Dipole
Hzq(q)& Atomic Charge Dipole (@) ~D73E] 1,(q) = tya(q) + pyc(q) ZAT-T (X 5) 0 u, D nAKLFE
VHR A BT DU AE— A N ThDp, JCFEITH KT D, 2, n OHEINIZEE THOMO-LUMO =
FNX =N L, BEEECA~DISE L TEFHBENEALRTIDTE, FRBIRFHOHEMIC
FENE B P REZRE T O INE KL R EE 25D,

ek, m— B —RHRIE I XH OfEEFHAERENCH WG TEZA, UL EOISIEEE A IRENIC
YA ARG RE G2 DI ENARIFFETor o7,

Hz.2 [DEDYE] Atomic Dipole {iz. [Debye] Atomic Charge Dipole
A 1 . . <CCH -8 =1 =2 h=3 -k h=4
0  [degreg] Lol n=h “=-n=hb -o- p=¥
-0} e n=l aen=8 - n=10
—1of 0at
# cCH
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[ZZ3aR] [1]F Shindo, et al, J. Mol. Spectrosc., 210 (2001) 191. [2] K. Matsurmura, T. Tanaka,J. Mol. Spectrosc., 116 (1986) 320.
[3] K. Matsumura, T Tanaka,). Mol. Spectrosc, 116 (1986) 334, [4] K. Matsurmura, T, Tanaka,J. Mol. Spectrosc,, 118 (1986) 530.
[5]A Jolly, et al, Planet. Space Sci., 97 (2014) 60. [6] F- Shindo, et al, Planet. Space Sci., 51 (2003)9.
[7] T.Wakabayashi, et al, Chem. Phys. Lett, 541 (2012)54.  [8] Visseret.al, J. Mol. Spectrosc, 112 (1984) 285.
[9] AIMANI (Version 15.05.18), Todd A Keith, TK Gristmill Software, Overland Park KS, USA, 2015 (aimtkgristrmill.com)
[10]"Atoms in Molecules - AQuantum Theory”', R FW. Bader, Oxford University Press, Oxford, 1990,
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Theoretical Study of Thermal Degradation of Glucoside in Water
(Chiba Institute of Technology)
oYoshiki Ando, Kaoru Onoe, Norifumi Yamamoto

CI=1
AR

LAY RER, BYENAATIADERD THH I O—RXZ2E5E2THNMELTESH
2EBRYTH D, I AV REZSISICADBEIZELRTILIY UDNER NS !

OH
O
O o O
CHs —> +  CHOH
HO OH HO OH 3
OH OH
Methylglucoside Levoglucosan

LRIV IIMEPECNA AT ZRAF Yy VORMGEICAVWSNZERLBYMETH S
fo8, ZOEBBERERAERANAICKITZ2EELRFEE LV TEEINTED, 2HOMAE
BENMREINTWD, & Z(E Hosoya 51F, NI RICHITDEFLEFTER L O
PUZEDZE, LARZIL AT YOERICHES TXILF—ZEz@ETLTWS [1] » LAL,
KBRFPICEFZDVIILAY RORIGBERICDOWVWTIE, ThETODET S, FHFHEBEXHZXLA
DA S DM IR > TUVERLY,

AR TIE QUMM BT ®/L+—1EF) (Free Energy Perturbation; FEP) % [2] [c&D
=, MENBAESDREZEITIEMFLFERAVEIET, KBRPICKITZLARIILOY Y
DERRISIC D WTOEHFNEFEITICEND BA T,

&

EFEEHERSIOCARNYVIE B8] ZBWT, XFILZILAY RS LARZILOAT VA
AT BRIEEICDOWT, R/NIRILF—&E (Minimum Energy Path; MEP) %ZREU
feo EFELFETEICIE DFT-B3LYP/6-31G(d,p) iEZ AL o, HRIRE S IRIREDRBEEE %
nznkeork mMEZECREZ 1 6DHBRTERL, ANUYTERICUEDN > TROF
IEZ# DRI ZETMEPZRRE U 1) BERTIXRILF—HEEzKD, force DAMERKR
EIC LN > TEEICENT, 2) BRZzERERICHIZA S, EFLFEEEICIE Gaussian
09 ZRWco AMNY YTEICIE in-house TRELZ 7OV S LAERB W,

MEP (CA->7cBHAIXILF—ZIEQM/MM-FEP F2BWTER U, BRPICHEITS
KIitHkE LT, 1EDAESF% QM 81, 2863ED KD F% MM 18E1% (Amber 7135) &
95 QUWMM EFILZEEL Tz, MEP DERICEWVWT QM B ZREL fz 20 ns MD 5t &
(T=300K) Z#%£fTL, QM/MM-FEP JZOFHEE TERIRILF—Z{bZz kT,



HER

MEP (8> TcBHI RILF—Z (For=Eau + Find) ICDWVWT, QM HADHTRES -
FeIxILF—Z1 (Eaw) EHHLE T (@) ICRT. =5IC, QM BFEE MM BEDHF
BEHEEERANSRESSNDZBEHIRILF—ZNL (AFn) ICDWT, BEZE (AFsei) &
KOEBMZEIL (AFcharge) ICABIUIEHERZR T (b) ICRT,

501 1.0

— Fiot e (a) * AFgteric (b)
— 40 Eam // \ —
o J o)
£ E
= 304 ©
g g
& 20 &
o o
c LIC_I -
*10+
0 i T T T T '1-O_| T T T T T
0.0 0.2 04 06 08 1.0 00 0.2 04 06 08 1.0
Reaction Coordinate Reaction Coordinate

®1. RANTRILF—EBICH S 12 (@) BRI RILF—Z(, (b) BRIRLF—HSH

B2IclE, XAFILTINAY RZEHERET B LRI AT VERKRBICDOWT, MEP Lk
DERICE T BBERZERT,

M2, RNITRILF—REICH > EEZ (RC=0.0,0.2,0.5(TS),0.7,1.0)

U EDRERMNS, XFILTILIY RODERIGIF, 44 kcal/mol OEMEBEHIXRILF—
ERTCETL, PMBERYTHZ LRI A VELOXY/ —ILEERT DI ENESH
ERRofce, CDEE, EFHBEBRIXRILF—IE 7 kcal/mol THoTco T5IC, KABRFICH
F2EFECBERIRILEF—DEIK, QM BROH TREBE LI RILF T EHERT S
&, BE-AFEBEMEEERICK > T 3 keal/mol BE/NS K B>TWBZ &>/, BEH
IXINF—ZBEZ MBI OEFENICHRT 2EAICHEILTHITT 52 & T, BEBRRE
MHEICEWTCAE-REEORENEEERANL D RELLRIIEHRCLBEHIRILF—DE
BICESULTWS I ENBESNER ST,

2530

[1] Hosoya, T, et al., J. Org. Chem., Vol. 74, p. 6891 (2009)
[2] Zhang, Y., et al., J. Chem. Phys., Vol. 112, p. 3483 (2000)
[B8] E, W. et al., Phys. Rev. B, Vol. 66, p. 052301 (2002)
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HERRAKTBIE > B G BN XBRIEIE AT b LD pH ARIFVEIZ DN TOHFSE
(RS RBE « B4, L0 KBz - 8 2, BRF SPring-8 &> 4 —3, JK K - ISSDY)
O 1, )0 2, T8 3, miFEE 4

pH dependence analysis of X-ray emission spectra for aqueous acetic acid
(Hiroshima Univ.!, Yamaguchi Univ.2, RIKEN SPring-8 Center3, Hiroshima Univ. ISSD4)
ONaohiro Nishidal, Yuka Horikawa2, Takashi Tokushima3, Osamu Takahashi4

(7] 50 5172 FHEIC K 2 WE OME T ORSE OMIIT FEICER, KRR 5T E 72 EHFET
IR X B HEIE DTSRI VRIRIRIEIZ BT 2 0 FOMEFIREBOBIAI G flRe L 7e o T&E T2, £
DORFEF L LT RIBBUER % SPring-8 Tk X #7865 EXESIZ K D IRIRIRAE T DRk X ##
HEHART MUWEXES A7 MV)BEF LTV D, 8 X BRRE T, 0 ORER T FIZRERT
% N B % L L 72 1 OFBFIRFERF I L o ThiH S a8k X BEIROFB A TH D , 2 DAY

R VINGS Gy O FEFIRBEBRE S A M5 Z LIV TE D, B X BRI L DB IRREOBIH 21K
R D5y O EBEOBLINC W & U CHERR OB & 5, Z OB RIS ICH T 5
2 SDEFE(0c—g, Oon) DIERBIFIALIC & % XES 227 hLDEWZISH L2 b O T Kk
B TEpH DENSKE W & I TEHESE Z 0 HEiEA A2 7257200 S5 55
XES A7 MVOIIRB K E K B7p b 2 &t ST 5 (2], AWFFE CIEEBR K IRIR 2 X5 L
L 7= BB 2 5 — R PR Ay - 8h )3 5 (ab initio MD %) 7> 5 81 L ,ab initio MD & 515
SNT-EEERT LB D AT v T ay FEITEIC XES 247 MVOREHZITH 2 & THGHMICH =
DOHREHERT D Z EITKB LTz,

[GHARFIE] E 3 FHRRIEIC 31T 2 BEE KIS IR OIS 2 15 5 72 9 12,0PLS-AA 1135 % FV 7= NVT-
MD #tH%E % A LAT 27 0.1fs & LT 100 ps EiT>72, Z @ MD 51T 1.0 mol/L OFFEEKEE
RET DD, ELORESE 130 11.82 AL LTHTHZERE 1 01K 52 0L Lz, 20O
MD FHEREIIZSFE Y 7 b =T 8y — GROMACS % V7=, %l T2 o MD FHEIC
Ko THRONIEREEGED AT v TV ay Nyt s LT abinitio MD 3t EA I HITH A A AT
v 7 0.2fs &£ LT20 pslllfr>7-, Z® ab initio MD & |Zi% VASP ZH\ /=, 20 ps [E1D ab
initio MD FHE DO FICHEEE N EBESOL 2L Z 3 2 L IIEF I Ch 5, £ 2 C,Z? ab initio MD
FHREICIEA X XA F I 7 AL EAT 5 F CEHRISZE L S, WICEHZEZTRIEHZD
ENENDAT T ay MPOREERD 1% TR 40 T OfES 70 U 7k iTo02, &
LTI TAZDOFNS DEEE 1 551 DO o UTEEEE A A 2 DO o- Sl NERIEFLIRRE 2 A2 Rk
L,ZA LAT 7% 0.256fs & L7z 20 fs OB IEAB )P RE AT o7z, ZOHRIZE > TS
ALz 0—20 fs M OREEZ TS L THRAREZ RDTZ, T b OFRICITEENEE T = 7
7 I deMon2k i L7=, XES A7 MV OFEICIZ IO =R NAFXF—I2ITHFONTIHAY
ML e LTORIETFNF—% TN, ZDORENAAI DN TUIERARY ML 2 L CHER %
02eV & L7z Gauss BB CENZEN LAY a—2a Y E(TH T ETHENEANNT MLVEHK LT
BRBEDO TRV — DAz RODHZENTEDL LT LT, HW CTHRIESLEN )5 S 15



BNTHA LAT v 7 T & OIEICHRIE % W b D N IEFLFF Al T(= 4.1 )12 55 < Fe BB %
Btz O TRBIZOWTOELZ DT AT MVOERZITV, KK 12D 7 7 X
KT DB AT MIVERTZ, ZOBREZK 20 @Y OFEER FHRA A2 DKGF 7 T ALK
EZHEA LE A D7 7 AZTHLNTZANRT MVOVEER -T2 O 2wt HEIC XL 5 XES &
N7 M ELTERRANT ez,

[FER & 528 1 ICAXFAF 7 AEZE V- ab initio MD #5720 545 5 0 7- HERE, HEfE A
T DIKGYA T T A Z MG & VI E & L CHERE DO o b, HEE A A2 DOc_o- I 2> H 15 H
TeHER AT hv & pH % 1.04,13.2 & U7 FEREKIEIKIC BV TbL = 1L % —73 532.1 eV DIFf
WG DN ER AR MV ERT, X7 T RAZRORNEY A ~&2Fo0+ & R EERZE
B L CWAKGFD 0 fs & 20 fs RFIZIB T DED—F1 &K 1 FIRT, EBRALT LTk
FEN DA BV D O BIEE D AT M WT Y v — T 724ME L 72 D — 5 C B A Ao o Bohd
Oc_o-ShE D A M UET B — R ER L TV D, HiRANT NI b OF A X
SZTWDID, AR ZAF 7 AjEH VW ab initio MD §H8E2 H85 5 7= EEERT% D A5
v 7y MIEBREOFRAKERORELZ B BB L THY 2 OWNEIEFLE) /)75 H TN IE
FLIREED D DREFIBREIC L D2 F DX A F 27 A BEICHE L TS Z R0 hoT, EilgO
BETD 20 fsKED Y FALZHFD 3 pfHEiELE D &7 m M OEMREE TEBY,Z0B4I3%
KDY T AZHEETHER SN2, T OWNFEFLIREED & OREFINEBRRIRHIE Z 5 7 1 b OfE7IX
BEICEBEN & TV DERA 40 TIIRE Z 57202, ZOBRIZE Y Ol d A7 hLix
V=TI ERD I ENEZLND, ZOHEGRFEN O NERIEILIRIED & OEFIBERIZ B
T hrDXEAF I AN XES AT MIVONEERD D RERERE/RD 2 ERHRSN
Too MHOBHTIIA X Z A F 7 ZIRIZOWTOFM &, Z OFRREHHEIC L 0 155 N A me R
N BEC D0 T DL AT 7 ARLARY MVORFHZELIZ OV TOREMZ B3 5,

Calc. 0 Calc. 0o
|- Exp. (pH 1.04) c=0 o Exp. (pH 13.2) eo
= i =
2ok, 203 3| 0fs 20fs
5 ALe, . =
E 2 ‘e, T3 8 xir’ e 0 :' ‘92
D > R4
@ = ® %

B g S
= =

. . . :
515 520 525 530 515 520 525 530
Emission energy (eV) Emission energy (eV)

X 1 : Oceg, Oc_o-SMIENEEIC & B FHEBR FGH AT b L 7 T A Z P ORNEY A &SN T &40
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Theoretical study on the intramolecular charge density migration caused by the OH
stretching vibrations of some acids and alcohols
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AIMD simulation of IR spectra of trifuoromethanesulfonic acid hydrates
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Theoretical Study of Co-catalyzed conversion of dinitrogen into silylamine
(IMCE, Kyushu Univ."; ESICB, Kyoto Univ.”"; School of engineering, The University of Tokyo***)
oYuki Matsuo’, Hiromasa Tanaka™ ", Ryuji Imayoshi , Kazunari Nakajima™ , Yoshiaki

. . KKK . . *
Nishibayashi , Kazunari Yoshizawa

[FF]

EHR-T RS TER(EREE)NIEENBD TEER 7oA THY | =3 /L F—Hi
KIOBLE D DI F OIS EHED D 12D OMBEDBIR B’ RO LT\ 5, BEBBEIELE
RE AW B R EEIEOFIE TSRO TEY[1], WTIhLbE Y 77 VR
ENTWD, Fxid, SEEREMEBEE Lz, 7o =T %Mk THHT I LT I
N(SiMes); DERRIEZB% L, BRERHR %2 b &I OSTHMERE RS X OIS 2 42 %8 L 7-[2].
SRS I, 290 hereasr b VR =V EO MR 20 REEIRAY, 1R
2T, YA MR =HZ Y (DME) HCEHRS T2V U NT I AT 2 s LT
B2 RE L, £/2, WINAIE LT 22-EE U P (bpy) Z2MZ 5 2 & TEiEME
L EL, 2V NERTFHTEVERK 48 YEOVI AT I VEAERTLZENSN>TnD, =
AT =700 BRI K DAY 22 S8 [ E DI OB TH D, SOSHARHEE (25N D TR IF
WHRIZLE AL/ TN RWZ &b RIFFE TIISUSTEMERE R X O 1 7 L % BEER )
\ZHREE L 7= [3],

Cat. = (_3?

N, + 6Me;SiCl t 6Na 2N(SiMe;); + 6NaCl
DME, bpy (additive), rt

EHE: %273

R e 7T AT Gaussian09 ZF|H L7, F/o, B AV REMO= LY —%%
HWUNZ RS S 5728 FHEBRIC B3LYP O/3T A —& 2% Lz BILYP* &M\ iz, 7=,
FEBECRIC 6-31G* & WIS Fi b 36 X OMRBIENT 21T o 72, FeL T. 6-311+G** HLJE
EHOV AN F —— SHREIC LV XX —T a7 7 A VEER LTz, 2 TOMRGEE X
WEMAL =R L F— I FE AR F —IZ LD MIEZ N Z T,

[ Reds L B £



TEPE = S0 MEEROHEE B L, EBRIIZLLTO 3 880 0h> Tnd, (1) s
2B D USTEEREITY) RO TH 5, (2) Brr D a0 NERD RO B % filit L
FrPcdm U CEET DLFFEIL Na, Me;SiCl, DME (IA#) OATH 5, (3) bpy DI X
O R ETEPE S A B S, BLEX Y, U AF LT UL SiMes, DME, bpy % EAL T DR & L,
a9V R EBHBNTORET RNV — 2 RUEIEMEOMEZ R Lz, TORE, X 2 12
R0 b Z AR [Co(SiMes)s(bpy)(Na)] (I) 23 KD Co-N, &= F/LF — 13.2 keal/mol
AL, OSEHEFE L LTHEIDbLWZ ERghoTe, FEWT, 1T ZRSTEEREE L7-EHRE
—V UV X B 2 GRER LT, MRS IR, B IE MR O R EE R e LT — 1
HOT U NG ZANABMMT 5, it T RKIGER~D T Y ILT IHNOS B D IKISE
TR L 60V AVEOEBKISIZE Y I NAEL, 290 MIEM LTSV YL
HNEBRAEBET 5 EFRFFICE R VL5 (SiMes),NN(SiMes), 23l L T V 24K T
%o B RT UALFRITIEW R SERIERT T INT IV ERIGLY Y LT I e b,
ZOH% VIV VLT UANEERSTRAINLT T BSEET D, 2 ORISR O HE B
XEZE~O B OV Y NVEOEBKIETHY . 20L& ZDIEHEIL=RLF—IX 122
kecal/mol &< | HIRICBWTHHSEITRRETH D Z &N mhole,

=
[Coy(CO)g] OF <

Si = SiMe3 N, lu SiCl, Na and bpy in DME
,Z') = bpy
Si., §| Si
NEN'CAO‘::D
2si, h% si

I .

Si

Si. T

Si—Cof:\\:) Si/N:N'Cg_'m)
1

Si,  _Si Si
/N‘N\
Si Si Si migration

2s|\i $i si si s
SI\N,N\*CEOLKD Si\/N/N’C‘SO."::::)
1

/7 Si

NSi; | gf <
v Si migration i
X 2. ROSTEMERE 1T O i b, K 4 3. [Co(SiMes)s(bpy)] & IEPERE & L 7= fisk
I BEE) N(SiMes), W O B,

(51 M TR

1. (a) D. V. Yandulov, R. R. Schrock, Science, 301, 76 (2003). (b) K. Arashiba, Y. Miyake, Y.
Nishibayashi, Nat. Chem., 3, 120 (2011). (c) J. S. Anderson, J. Rittle, J. C. Peters, Nature, 501, 84 (2013).
2. M. Yuki, H. Tanaka, K. Sasaki, Y. Miyake, K. Yoshizawa, Y. Nishibayashi, Nat. Commun., 3, 1254 (2012).
3. R. Imayoshi, H. Tanaka, Y. Matsuo, M. Yuki, K. Nakajima, K. Yoshizawa, Y. Nishibayashi, Chem.
Eur. J., 21, 8905 (2015).



1P098
PRBEAR ST e TV 1505 Tz
R a—F =0 M7 & N OfET
(BT SL R, 43 FAF) ORSGEA", IRy, S2)1{-8
Path integral molecular dynamics study

on muoniated acetone radical.

(Ykohama City Univ.*, IMS*)OYuki Oba*, Tsutomu Kawatsu ***,
Masanori Tachikawa*

[F1ES 2 —F L @HOBEEIZ 72 rDfI1/9
ThY, TOEFROLI I e b I HRE M»
W, F7. S a—F4 =T AMu)lTEOu E 1E

DEAF PO D R T ARBERITH Y, 5T & H
EOLTIa—d = M FaRmT 2 @ @ﬁ‘
PHIBEN TS, I 2—F = MBS FOu % 7 i O
7 L LT, RRERLFFEDL TR )
EEDH I EINTE S, Percival 512 X HHIET 1: S a—F=v 2k
X, Mus7 & b AZHEE LTI 2 —F =7 A1k 7 N DS

T N7 UAAMUBER, 1O, MullxtT 5
BrEIRTIEEDD v 7Y T ERTBHES ERO T 1 N B EAY 1T
365 KIZFU 1 T10.27 MHz & i STV 5 [2], ABFFE TITEYE H T O ECu™ @
WSICKDEFREEZRMY AND Z LN T HREHES D81 /11% (PIMD) 5%
AT, Ay ZHBTHZ L, ZLTERTIION > TWARNWI 2 —F =7 A1k
TE RN OMEZRETDHZEXHE LT,

[GHEFEM] Mufbfk & HILIRDOPIMDEH A 217 - 72, ARFHE TldMuibikis L OH
fBIRICHR L TE—= X364 L6 & LTz, RirMART ¥ VOFEL~LZ
IXO3LYP/6-314G% V>, 300K & L7z, steptds L OSHFREIZI A i XMufb A,
HALAKR CTZ 412 4195,000 steps (0.04 fs/step). 95,000 steps (0.1 fs/step) & L 7=,



[0 & SRR USRI TE TR LA, OfEE 7R L, AT OBRAFIE TIE-5.8
MHz & S5 SN TV DB, ZOFHE TG E O Rou+ DR S| L 58+
IREZBELTELT, MubREHIBIRD KR Z D1 TZewy, —F THx Off
RiIMubEDOMuts L OH {RIEDOHIZ T 5 Ap" OEIFHEL £ 112 4132.1 MHz3E
F U397 MHzE 720 FEERE O R/NEER 2 EHERICHET 5 2 23 TE 72, Mu
fetEDA BHEEDAY LD b RELS RS THBZMAT 572012, MuDE
W34 & Mu & IR 7 & OfE &R OMBEBERZ T L7z, K20 X 572, fitfhia
BTONA, B A RONMME LT2 7T 7006, MuDREREFHIRICL -
TMuNT & b OBEFRFE 0D EREN R PEREEE L. MuE V) OFE -5 AN
KLU THDLZ ENphoT,

PLEIZ XY, MuDBIHGE A EROBFRIZIE, )D& TR EBRRL E DRIz
K OMEDR D EOR Y IABDBUNEEILRIGEND D 2 E N yho T,

0.6

- Muf{tiF o

£ 1 AWRBLIOERTELNE A7 3 ol 'QQ\ 2
::E% -.._-.; g

Muﬂﬁﬁi H'ﬂﬁﬁg e 02 g

3 ~

EBE 10272 1510 = | 'K
zfg}ﬁﬂ:g% 32.1 3.97 00‘6 0.8 1.0 1.5 1.4 1.6 1.8 g
Romu A =

2: Mu @ Mulliken E 7 L
Mu & BEE R A OB OfESEITk
42 2 WRILA A

[1] P. W. Percival, Radiochemica Acta, 26 1 (1979). [2] P. W. Percival, J.
Brodovitch, and K. Ghandi, B. M. McCollum, and I. McKenzie, J. Am. Chem.
Soc., 127 13715 (2005). [3] R. M. Macrae, I. Carmichael, Physica B, 326 81
(2003). [4] H. Zeldes, and R. Livingston, J. Chem. Phys., 45 1946 (1966).



1P099

Mechanistic Studies of Co-polymerization via ZnR2-mediated
Chain shuttling between Zr and Hf Catalysts
K. S. Sandhya*'2, N. Kogal?, M. Nagaoka'*
!Department of Complex Systems Science, Graduate School of Information Science,
Nagoya University, 2JST-CREST
*kssandhyap@gmail.com
Introduction

Chain shuttling co-polymerization is a method of producing olefin block co-polymers with
desired properties using dual catalysts via a chain shuttling agent. Arriola® et al. reported the
first olefin block co-polymers with alternative semicryatalline and amorphous segments having
precisely adjusted architecture prepared by the changing concentration ratio of 1-alkene and
ethylene. The role of chain shuttling agent (CSA) , ZnEt: in this reaction, is to transfer the
polymer chains between two catalysts which generate hard or soft polymers. These high
performance polymers show excellent elastomeric properties due to low glass transition
temperature and high melting temperature and they can be used as commercial thermoplastic
polymers. The overall mechanism of the reaction is shown below.

Catt Cat1 bearing Cat1 bearing
poor incorporator "HARD" polymer "SOFT" polymer

chain chain shuttling ' chain . —
. growth . ; : growth
* +

Hf complex

CSA bearing
SOFT" palymer N . I .
HARD/SOFT
Olefin Block Copolymers
CSA bearing
"HARD" polymer — . vl .
+ +
A chain ‘/\_ ~~ - ' chain '
growth chain shuttling growth
Cat2 Cat2 bearing Cat2 bearing
good incorporator "SOFT" polymer 'HARD" polymer

Zr complex

Figure 1. The proposed mechanism of chain shuttling reaction reported by Arriola et al. Blue
circle and red triangle represent two catalysts. Green square represents ZnEt,. Hard and soft
polymers are indicated by the blue and pink tails of the catalysts and CSA, respectively.

Up to our knowledge, no complete reaction profile has been proposed except the reaction
mechanism of the propagation step of Hf complex by the same group.? In this regard, we have
studied the complete reaction mechanism of propagation by Zr catalyst and Hf catalyst
including the ligand exchange or transmetallations. We proposed a general pathway for the
reaction which is given below using DFT (M06/LANL2DZ and 6-31G(d)) methods.
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Scheme 1. Proposed mechanism in this study.
Results and Discussion

We observed that the insertion of ethylene with the Zr catalyst as a model propagation step is
thermodynamically more favorable compared to that of 1-octene with the Hf catalyst. There
are four reaction pathways for the ethylene insertion with the Zr catalyst dependent on the
structure of the Zr complex. We also investigated four reaction pathways for the 1-octene
insertion with the Hf catalyst in which 1-octene attacks to the Hf complex from different
directions. Though the corresponding activation barriers are between 7 and 12 kcal/mol for the
ethylene insertion with the Zr catalyst, those of 1-ocetene insertion with the Hf catalyst, are
between 19 to 28 kcal/mol. The current studies also indicate that Hf catalyst can rearrange to
another catalyst by insertion of ethylene into the Hf-C(naphthyl moiety in the pincer ligand)
bond with an activation barrier of 1 kcal/mol which can much more effectively catalyze the
propagations. During the transmetallation process between the catalyst and ZnEt; it is also
suggested that a four-membered intermediate exists with high stability. All the other
possibilities of the reaction can be seen in the poster.

Conclusions

In the chain shuttling reaction mechanism, we have proposed all possibilities for the
propagations of catalysts as well as the selectivity of monomers using DFT method. We
observed that in situ formed Hf complex can also catalyze the propagation process. Moreover,
the four-membered ring intermediates between catalyst and ZnEt> via transmetallation process
are also studied. We believe that our work could understand the possibilities of reaction
mechanism in depth insight.
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