2G01

HLATABEDSI N EAFRAEDRE : /\NAT UiEE EDLE

(PERRAIT) OGN, IS

Origin of attraction and directionality of chalcogen bond: Comparison with halogen bond

(National Institute of Advanced Industrial Science and Technology)
OSeiji Tsuzuki, Tadafumi Uchimaru

(7]

aud, BRELRLEOaF URA LA ZEEOBIIZZI OB ZEmon Tk e sy
A LMENTWD, OFET LES Lo a7 VR OBERIAMITRNE GV EEZ o0, K11
R KD L OFEA O KFHMANZ o hole & FEEN D IEBM N0 T D585 (FEROE) 2
AU B, Z0 chole DIEEM &NV A AEEOABM OB OB EM AR N 7F U FEEDRNE &
ZHNTWD, —F, TR EDTINaZ VTS ohole RO Z ERMLNATEY, Irays
VIR E A AERERORNZE L BIE I a S UGS EFHINTTWA, LisL, I al UsEE ot
M FEEAERORE, Hmtk, BIDRE) a7 UG & OEWE I STy, £
ZCEKEED abinitio 7y THUEEZ AV, Ll VR OB ESSITERENE, BESD . Do
GIN~DFEET L, ~a T UiEa LR L 2O TZEOR R EHRET D,

(5]
Sy FHEIEFRICIE Gaussian 09 7' 77 A& v, MP2/ce-pVTZ L)L ToFRIFA AR = %
X — (Frota) ZaHE L7z, REEEERQADE#E (BSSE) X counterpoise 15 CHiE L7z, §#&E
TRNF— (Ees) 1XE/ ~—DEIRRED S FHE L7z distributed multipole OFHAAEH & L CRHE
Lz [1l, FESWIZ L D51 10FEThH Lk
TAHR/LFX— (Find) L distributed multipole O1F
B LT OR)HEFR L2 [2], HF 15T
SR SN OBV — (Ear) 1TKES
NEREE S ) L WLEM O EER DT, )
EHOMASEHOFHE (Esot) (X Eshort = Enr —
Ees — Ena & LCEHE LT, F72, BTHBEOR
5- (Eeorr = Erotal — Enw) 1ZKE3 D08 Th 5,

[#E3R & 55]
FE I (CF).X (X =Te, Se, S, 0) &t
Vo Oy RIMEEH T R VX —%2X 2 12K

&1 CF3| & (CF3)2T€ DFBERT vV



T, (CFy),Te B U EDMIZIX 4
MRV BRSBTS, e
FUAES L RARRICAE O T OFET
IELH| RS, 0<S<Se< Te D ol
NETHI D8R 725, (CFy),Te & B

E/ kecal moi’

ULrDHNally G DR S, CF,
CR,1 LBV Dy D m s Uflso 4' Fﬁ—% """" N:;>
S LIEES LE], £72 Me,Te & I “R
i —e— (CF3)2Te-C5H5N

EUYUOMIZE (CFy),Te &~ -6 | —m— (CF3)2Se-C5H5N
B LRI AR, - oo
FE SN (CF)JTe LEY VY 0 T S —
ORI HES) (Bes) . RS R/A

(Eina) . BB OMELER O %5 2 (CF3),X (X=Te, Se, S, 0) LEUZ > DHEEER
(Bsbor) & FETHIEOE L. (Foorr) TRIVF—
& 3R, BIA~DOHFEN Y .
REVDITFHENTH D, £72. Eeorr i
bRE L HHADE H~DEE L 2|
REW, FEDOSJ~DFHIT/ -
s, —F, BEMoREERze w5 Or
weRneroTsy, sheL B0
TIFBOTOARY, Bl KERSH g |
WENESHATHA - LT AnS W 4L
UEEOBE LR TH S, -

F72, CF)X LBV VD E or —a—short (rep + CT)
A5 2 T4y TR E AR o L 8l o
ARG L. 4 TR ER ok 2 3 4 3 6

R/A
K3 (CF3),Te LEUS Y DHEEERIRINF—(Eora)
ERFB N (E) . SR N1 (Eng) « BN (Egorr) « BLIEE
DHEEVER (Egon) DES

FVEA AT Lo, EORER. T < Br
DO g U AES L RIERIC Te R0 Se
DIV FEE S DR 5BV [A]
RIFEZ RO Z & BB A
FFEDERFIKIZ /2> TN D Z LRy,

(CFy) X (X =Te, Se, S, 0) ¥ VUL DOHNal  AEGOMNRERIZ, Bvar B ay
UHEA E U OME EFFOMABERTHDH Z BRI LTV D,

[Sz#R]
[1]A. J. Stone and M. Alderton, Mol. Phys., 56, 1047 (1985).
[2] A. J. Stone, Mol. Phys., 56, 1065 (1985).
[3] S. Tsuzuki, A. Wakisaka, T. Ono, T. Sonoda, Chem. Eur. J. 18,951 (2012).



2G02
— AR ER T PR FRIE IS etk 2 IO T2 0 DR R BLE D PR R

(FIERILRPES A7 AT FIERILR S A7 A2 SR FERRAFERT °, L RBEEE )
OmMEe &L M ffE s, KRy »~—>1

Exploration of molecular arrangements by using Generalized Scaled Hypersphere
Search method with multiplier method
(!6raduated School of Systems Engineering, Wakayama Univ.,?Faculy of Systems
Engineering, Wakayama Univ.,°Institute for Quantum Chemical Exploration, ‘Graduated

School of Science, Tohoku Univ.)O'Yoshitomo Kodaya, *Hideo Yamakado, **Koichi Ohno

[F] ZhETloixid, MtEE T E2T 57200 R#»0 & LT, —bBERmEERIEN] 2
R, R ZEHE T 5 7o Iy FRREEE L, SRR OWREICAHA F—AE2 AL Z &
THRNLAT LT & RO ZEEER = EROMHELERR 2 A TE 72 [2-4], FFRAVICHE Lt s
FHZET HITHIZ> T, T HEROS T HOEEO RIS A AT 7o R BRI A
TW5b, FL Tk, —MLBERE RIS RIGEAEMA L & 2 A, XM O /AT i i
fRD T B KIBHIRER S HBIRICRBENTE B 2 L 2R LZ[6], £ Z TAFETIE, =
NETRREITH> CEFRLLT LT v R BIROM R E RR R L2 #mA L,
[FHREFE] —MRABEREPRZR (GSHS) IEIE. BB D RIS O EA A O F5AR CEA
R MLERAT—L L, RT3y )V EFERT Y LDEDRKE N I

PREE 2 BSEIZIE S 2 & T, $ < Of/IME & e & BEIICIRR 5 2 ‘w/
LBTEDLHETH D, —RALEBEREERRIEIC AW E8IT, ArLaT v 1]
T R—DFDAFA DO —T VT VS (x, v, 2) Ty 7F 12 ZHTORE
RKeled, BEETIRIET 77 Vo Bk L 2 MV, BB £, #HIFE
B, RERBA EEH o (020) THLS N D, AT, B | mmmsmies Liedr o
FALFFBIC L VA Lz AL AT AT e RO REOMMEIED 747 e FoMlisL 6k
BT RV —EHWEEKE L, RLVATATE R—570 350D

fi A& (Ci-Hy, Ci=Hy, C=01) O ARIZHIIGE 2R LT, B b3 HIZIE Gaussian09 & AV, FHH
JFEEIZ P2, FREEREHEIE 3-21G & LTz, BRIV LT AT b R—4F ol Li-iiEz2 X 112
Y, BB, BB g1 ROMEIET 77 v Y 2 BB L, Z UL RIS T, RBAREIE, &
oD% 3 & LT,

1.2502A

min.  f(Xp1, Yn1, 221, - X01, Vo1, Zo1)
subject to g1 (X1, Yni, Zn1, Xc1) Ve, Zc1) — 1.100 = 0.0
92(Xn2, Yna) Zn2, X1, Yer, Ze1) — 1.100 = 0.0
93(Xc1, Y1, Ze1, Xo1, Vo1, Zo1) — 1.250 = 0.0
Ly =f+ 2191+ 2,9, + 1395 + 1/2 p(9:* + g2° + 95°)



T2 L Ay I EHHEIZ 3T TR Y U F O Y Th 5,
Agsr =+ P91 Aopsr = +pgz Az = A + P93

(R - BE] xS E 284 S8, EREbE1T 72, TOMREX 2 1277,
B2 ZAIimEE & L, — AR PRRIE CRmRR 21T o 1o it R, 4 HO P (EQ) & 11|

DEBHEE (TS) B E DT, & EQ D& U TN O JRT-HIEEBED ZEH 0. LALIN THIUL
[Fl—HE & U, WS OMNEMEHE 21T - 7258, 4 [0 EQ O 5 BMNZ 22X RLE L 2 FE TH
0. FEATHIFR T LTV D Cs PR L Con EFREDM X ELE [6-8] 2 FHHLCTE /2, 9 —FHD
FARIECE 2 X 312, EQO & EQl Z 5.5 TS0 21 4 1TR$, A OER T, Cs & Cop OHEEA 2 18
T OEME Lfﬁobxoto Cs DIEIZHOWTIL, BEE G X TWD O FREELZEEL TWD
DFONFEIZEES D 556 (X 2) LoFH EIZ CCOBENRFSTLETH Y, Co OIFIE
WZOWTIE, AAVAT AT v RF03650 2 [FlEldREhIC X 5 HEEME CTh o 72,

EE Cs B C

l !
1
i ]
i ]
ﬂ " : 3,1.0957.5. U@ w
1.0985A — 1.0995k 1.0960A\
1.2513A 1.25574 1.0994A

» wgw @ 125521

i

J
L}
!

X2 EEmEbTEon: H3 2EEETELNE X4 =@EEZETELLNE
(H,C0) , MIELE & (EQO) (H,C0) , DIEXFERE (FQ1) (H,C0) , DEBEE(T50)

D=1, IR EEE L. 5 TEIAOWREIZA A T — % FHV T3 % MP2/6-31G O
ARV THRE L, TNEROBRBTHOLNTEQ & TS E 1 a7 Y72 OREFM 2%
LiIZF iz, EHLOBRBHEED EQ 551, 0 5 BINLZEXHECE 1 2 8 THEN
T Lie, BEEZRAOCERTIRAEEEE RN, HEROFIETH LN 27 OJEH
(2 K 2 HEBRZe i A2 PREZ L 22 WMEIN A B 5

K1 EZNENOERTHLNZ EQ & TS OF L BRRINF/

EQ D% (BRAZAE 1E D) TS D PRI ] DI

GSHS ¥+ e 450 4(2) 1 1A 12

GSHS 7% 8(2) 7 78 6

[FEaw] 0 FOMXELERR T, — BB IRRIEISREIEZE L2 245, B 2 H
Eulblt _%%Té EINTE, AT vy Vo F—RKE EORY RPN ATRETH L Z L 2RL
Too oo ZBEICOVWTHIRRZED TEY, FLITYURIZRET LI TETH D,

(1] KREF ~—, RHE AA, #51HE B %4 B0 FRFFEeS 2010 1E15.

(2] [Pq Sepe, = g, KEF A—, 56 Flo R FREaE 2012 3P113.

(3] P9 Jeffe, FH 8B, KE o—, ft%}iﬂ:fiftk?nyﬁ@v—l‘—7m‘/7‘4’7 2012.
(4] #BH #, 9 ErE, KB A—, 5 93 FF4FS 2013 1PA-104.

(6] [P S5k, mHEA HRE. R A 596 FFFL 2016 2PC-071.

[6] H. Khoshkhoo, E. R. Nixon., Spectrochimica Acta, 29A (1973) 603.

[7] G. A. Dolgonos, Chem. Phys. Lett., 585 (2013) 37.

(8] KEF A—, B B, JEHE . UM SHE, 2 94 BFHFS 2014 2E1-20.



2G03
A HE G VEA PR E R DRSS AN E O B Em AT IE
(4 Kb « L', 4K WPL-ITbM?, Univ. of Newcastle®, dbBisesmBhEH i K K% *)
ofk ', £ "7 Page Alister’, 7. HUbk *, Irle Stephan’?
Theoretical analysis of structural diversity in covalent organic frameworks
(Grad. Sci. Nagoya Univ.', WPI-ITbM?, Univ. of Newcastle’, JAIST?)
oTaku Hayashi', Yuh Hijikata" ?, Alister Page’, Donglin Jiang®, Stephan Irle" >

Covalent organic frameworks (COFs) are

crystalline porous materials in which organic oy

monomers are connected via covalent bonds. 5
CuPc

COFs have attracted many researchers because of o

their promising applications, such as gas storage

and separation, catalysis, and optoelectronics,

derived from their assembled framework

structures and organic functional moieties. ZnP CuPc-FPBA-ZnP

Figure 1. Schematic structures of monomers

and CuPC-FPBA-ZnP.

However, COFs often show low crystallinity,
which prevents us from revealing the mechanisms
of their properties. On the other hand, theoretical analysis can provide their structures in atomic level
relating to the functions. In this work, we theoretically investigated various structures of a
double-stage 2-dimensional COF consisting of zinc 5, 10, 15, 20-tetrakis(4'-tetraphenylamino)
porphyrin (ZnP), 2, 3, 9, 10, 16, 17, 23, 24-octahydroxyphthalocyaninato copper (II) (CuPc) and
4-formylphenylboronic acid (FPBA) and named CuPc-FPBA-ZnP, as shown in Fig. 1. The COF
potentially shows a wide structural diversity caused by the connectivity and dynamics of the organic
components resulting in the low crystallinity of COFs.

We used density functional tight binding (DFTB) method, which is an approximated fast
method of density functional theory (DFT), to compare various monolayer and layered structures of
the COF. First we focused on rotation of p-phenylene groups around ZnP in monolayer models.
The energies of optimized rotational isomers distribute within a small range, which suggests that the
local dynamics such as the rotation of the organic components has influence on the assembled
framework structures and various isomers can be formed.

The variety of structures of the COF originates from not only the local conformations of linkers
but also global structures such as layering manners. We optimized various layered structures,
eclipsed (E), staggered (SG), serrated (SR), and inclined (I) for each rotational conformation. The
most stable structure is I type (named 1) with the largest stacking energy, 140.1 kcal/mol. However,
the simulated powder X-ray diffraction (PXRD) pattern of 1 disagrees with the experimental one, as
shown in Fig. 2. On the other hand, some simulated PXRD patterns of E and SR type structures

agree with the experiment. We propose that the disagreement comes from the lack of thermal effects
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To reveal the relationship between the rotational
dynamics and the layering manners, we evaluated the
rotational barrier of the p-phenylene group around ZnP
depending on the rotational dihedral 8 (8 = 0° at the
optimized 1), as shown in Fig. 3a. The obtained
rotational barriers were 12 kcal/mol in the monolayer
model and 25 kcal/mol in the layered model, as shown
in Fig. 3b. The larger energy barrier in the layered
model makes the rotation of the p-phenylene group
more difficult than in the monolayer model. In
addition, the width of the dihedrals possessing lower
energies, namely the dihedral range for vibrational
rotation, is narrower in the layered model. The steric
repulsion between the rotating groups and the adjacent
layers causes the difference in the barriers, preventing
the formation of the most stable crystal structure,
furthermore the diversity of layered structures would
arise.

In conclusion, that

we suppose

20/°

Figure 2. The experimental (light blue) and simulated (orange) XRD

pattern and side view structure of 1.
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Figure 3. (a) Rotating p-phenylene group
(b)

Potential energy curves of the p-phenylene

(orange) and rotational dihedral 6.

group rotation in monolayer model (red) and

3-layered model (blue).

CuPc-FPBA-COF can have a wide structural variety based on the diversity of both local and global
structures, and the thermal fluctuations such as rotation of p-phenylene groups may play some roles on
the diversity of the framework. The structural diversity affected by the connectivity and the
dynamics of the components is possibly one of the reasons of low crystallinity in COFs.
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Automated Large-Scale Exploration of Reaction Network and Conformation by
Quantum Chemical Calculations
(Institute for Quantum Chemical Exploration) Koichi OHNO, Hiromasa Watanabe
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Computational catalysis using density functional theory (DFT) and artificial force-induced
reaction (AFIR) method

(Department of Chemistry, Hokkaido University*, Fukui Institute for Fundamental
Chemistry, Kyoto University**) °W. M. C. Sameera*, Keiji Morokuma**

Transition metal catalysis is an efficient way to perform catalytic reactions in a
controlled and a selective fashion. Quantitative details of the mechanism and selectivity of a
catalytic reaction are very important to develop more efficient catalysis. In this direction,
computational chemistry is very useful.'* We have used density functional theory (DFT) and
artificial force-induced reaction (AFIR) method to rationalize the mechanism and selectivity
of two catalytic reactions,” specifically iron-catalyzed carbon-carbon bond formation
reaction in aqueous media,” and a palladium-catalyzed regioselective borylative ring-opening
reaction of 2-arylaziridines.” The multi-component (MC)-AFIR method was used to probe
conformational complexity in the selectivity-determining step. The energy decomposition
analysis (EDA) was used to establish the origin of the selectivity.

Bolm's ligand L1 (9 mol%)

2\ -
\¥
=N N Y
Bu =
OH HO
OSiMes . OH O
+ Mew 2 Fe(OTf (3 mol%) 70% yield
)k Ph Ph syn: anti=97:3
Ph DME/HQO M 75 % ee (syn)
0°C, 24h © Hd
syn (S,S)

Figure 1. Carbon-carbon bond formation between silyl enol ethers and aldehyde catalyzed by
iron(II) with the Bolm’s ligand (L.1)

Development of transition metal catalysts for efficient and highly selective carbon-
carbon bond formation reactions is very important in synthetic organic chemistry. Figure 1
shows the iron-catalyzed enantioselective carbon-carbon reaction that works in aqueous
media under mild conditions. Thermodynamically stable six- or seven-coordinate complexes
in the solution were rationalized by DFT. The active intermediates for the selectivity-
determining outer-sphere carbon-carbon bond formation were proposed, and transition states
(TSs) for this step was systematically determined by MC-AFIR. The calculated
diastereomeric ratio and enantiomeric excess are in good agreement with the experimental
data. The overall mechanism consists of (a) coordination of the aldehyde, (b) selectivity
determining carbon-carbon bond formation, (c) rate-determining proton transfer from water to
aldehyde, and (e) dissociation of trimethylsilyl group. According to EDA, deformation (DEF)
of the substrates (i.e. aldehyde and silyl enol ether) is responsible for the origin of the
selectivity. The selectivity of the reaction can be improved by modifying the bulky
substituents in L1 and the substrates or by modifying the tetradentate ligand. Our study
provides important mechanistic insights for the development of Fe-based catalysts for
carbon—carbon bond formation reactions.



Cp(ally)Pd (2 mol%)
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1 (1.2 equiv) 60°C, 3h 3

Figure 2. Palladium-catalyzed regioselective ring-opening reaction of 2-arylaziridines.

Aziridine rings can be opened in a stereo- and regioselective fashion to synthesize
chemically or biologically important organic compounds. Low-valent late-transition-metal
complexes can be used as the catalysts for this purpose. We have developed a palladium-
catalyzed regioselective ring-opening reaction of 2-arylaziridines (Figure 2). Our NMR and
DFT studies suggested that the active form of the catalyst is a PdL, complex, where L = P(¢-
Bu),Me. The regioselectivity-determining aziridine ring-opening step was systematically
determined by MC-AFIR. The -calculated regioselectivity is in agreement with the
experimental results, where the ring-opening is favorable at the less-hindered carbon in the
Sn2 fashion. According to EDA, origin of the selectivity comes from the interactions (INT)
between the catalyst and the substrate. The subsequent steps of the full catalytic cycle consist
of (a) proton transfer, (b) phosphine ligand dissociation from the catalyst, (c) rate-determining
boron-boron bond cleavage, and reductive elimination. Our study guides the design of
catalytically novel and chemically significant regioselective ring-opening reactions of
aziridines.
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Solving the BO and Non-BO Schrddinger equations of small molecules by the free complement method

(Quantum Chemistry Research Institute) Hiroyuki Nakashima and Hiroshi Nakatsuji
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Accurately predictive quantum chemistry that combines quantum principles and
chemical formulas

(QCRI) Hiroshi Nakatsuji
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%, BB, S FHoBEn R RT 5 EFH CTIERFRMEIZAR A LETH S Z L0 inter
Exchange (iExg) theory & & > TREI & 41, FOHFMERIZE D & O EF S 4L 5H[8], EBRDOFHE T
determinant H1 3k o = #E R Nk #E5&[9] & @ optimal use XA H TH 5,

Z O EEREM ORI T EZBO D & fLFHROFUTL o700 EIRS ULFDIREE XX T
T e mm DL TR Th 5 0 FE A B S8 & chemical formula (24 872723 6 O HEEEM:
R S35, chemical formula 1L T D J/pTtk & B F#E&E O transferability (2S5 W TRV | b5

DEFEEDAN—ALXZAERILTND, Zhbid, Yalb—F 4 U T—FHEALMHE ETK

EREHEAZ L0 THEFRTHY ., ZOFRZEHIZANTHHLFOEFEHZE> T, Ya b



—7 4 = HRAMEFORBEHRRm TH LU L, o RICKT 22 OMOREEIX, chemical
formula (25T 2 BFAHIEE 2 Fi > TV D E T D LHEI SN D, BEL L b T\ MO %
OPREmAEIE X chemical formula IZ L H N5 EFHEE L FET 57 b BA S D,

Z 2T, =BT, B ORI ZRiEE & L7 Valence Bond(VB)EEFRIC L 2 D
Bz vz & & & B oHERFTE(delocalize) & #iH9 2 MO Him O BN E A W 7= %
RCHTe, T OFEFI S 202 VB IS oEE D 528 MO BIZt % L 0§ exact I BIRE%L & L Gl
LTCWAZ ENREINTZ[10], BIE. chemical formula @ X 9 7241573 exact i B BIEL DO AEIE 2TV
LB END, ZOFET, BEBFORIAFMED IExg theory IZ LV RENTZEDHINRLDOTHY
EWEFHCIIRBmOEHR T2 HLLFHEB LA ET 5, (P e L TCOERR TEHIE
FALF ORI BV THE T N & IEM R0 FIREI BB O E DML, &7 7R &b ilE
DREE . 5 WIEEHEFRIRET R S FHIEBOMAICH D B2 BND,

ZITETIREZLE, BEBEAEEEROMWIREE S LT VB R EI RS A £k 5 FC-VB Hlind
ERCoH 5, WIIBIECIX, LR A ISR A+ A A4 M (right-left #HBE), PI#%IZ in-out fH
BA72 &2 E L. chemical formula AL FRYIEE 25 0 iATe, Z OFIMIBEIHIC FC #iFR 2o LT
exact JFENRAE AT 5, TOflE L TBRS/ NS G AWM DR R 2 %55 L7-[11], FC-VB %
OffiSHEwmE LT, MO TX 28O EME S ENoMHimEME T 52 LN TE, FC-VB-V
(variational) & %\ % Contemporary VB (CVB) £ &4 fHT72[12], Z D J51EIT exact 72 B atEE O
PHOFENEBROAREHE S OT, FELHEXOLNTHY . BEERAIC S EEEMIC L R BLGERN
BT 5 RTREMED E,

ZOMERAE LD RERGFIIENT DL LEIRDLTHAI M2V LRERGFITRD L B
b2 \E TE DB A OEITEAMT 5, ZORREAARITOW TIELHEMAERIZ A<
Coulomb fHA/EH & van der Waals fH AAEH DA T, LRI TREDY 5, ZHIFHE EL Kx 2
b TH D, BIZIENY T LORNLED 7 T — L2 BET D, 200 T1E 120 ET15H7%
v exact theory T#< Z L IXRA[RETH 523, iExgtheory Z 5 & FhA EDBE AT ARE
IZR DD TEGIHRETE T, TOBEERCLERENHTOLND[7]. S HIZKRERERS Ik
LE, XL EENTZE xR L, Coulomb A AVEFH MUK E N T RBM M AERICEE
Bz 5D, B DZEEIBIEIN Y NEBEEED 72O MICR 2 DD TH D, T DOFEF, FAEAE I gross
charge IO AAE TE L, KRERRHEMAL - M ABoND, ZORRRBIIBEFOL D
ERREGG MM IEIZ R S50, RIEEO i HA LD exact Biii CTd 5 FC theory D CTH A[HETH
5, ZDOXHIZ, exact 72 BlFH Td H FC-VB theory I%, iExgtheory DB 15 T, theory 23R DY
AR EDOHBHEEE DL DOEEEH L, RERHGFFR, ERZTIZARIZZEDRGITS U
R b2 RELT H2HEITIEONICEE L, Bk LR OIMEZ BT 5, 2 OfR7eifi) /22
LIZBEF DL < OEALFHERICITA OGN VRS TH Y | KEGmMETFE2HV OF FITH LT
HEIZR o TS ZEEZRLTNDONE LW, o, Fx O ITEIEFFHEEIC b mE
(X Isd 2 ZRak A Bl G 2 Ff > TV D,

AW OF R AR L, BARB RO - SRR R % — TR Tsubame Grand
Challenge, 51 OFIBIZLVELNTZ LD THY | EEHWZLET,
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