it L BB K B A HE RS THUERE Y AT L eduDV
HE MRS THILESE S AT A eduDV OREFE (9)

] LIRS R BREEER AR BARIZ R

gsakane@chem.ous.ac.jp

1. IILT®IT

BEM D FHGEFE S AT L eduDV ZBHFE[1], B0 L[2], GUI TOENEZEHI[3,4], S HITHRFE AR
F[5-12], fHhRo 7 v 75 A—K[13], ~== 7 /L[14], #w3C[15], ZEE[16]Z A L TW5. eduDV,
BLORE S, &1 BEREESEO =T —Z it 7 v 7 F & VESTA & & ATZ“DV-XadED 1= D
WA K REREE[4, 16]1X, eduDV[1-16], DV-Xai£[16-30], HHITT 1 Z[31], DV-XaiF:it R R 5E[32],
VESTA[33, 34] AR SN TE Y, HE - RN TIEEET (BT 1 FOHRT =T T xT, 7272
L &SRR L TV D 2AED S (ERNREBEO/NY 2 TRADHMERT 28546 OK) ([Zi3F =
TAXTV—HE (THTIv 77V —BA-THT Iy 77V =Mk BbHD) &TORKEEHEET
HTZENTES.

i LB R S AL o & — DA IS 2 D42 TIT eduDV, DV-Xaik, HHTT 1 4,
DV-XalEat R SEER R, VESTA D A A h—L SN TE Y, i, wE b, Bbs, A,
LR E DR - FETIENTE 2.

INETHEMN S FPUEFHE S AT A eduDV CRIE TE 25 F1%, MMMEEZA L, PG 264 H 5
LHHDDHTHoT=. A, RFED 7251 % eduDV 2B ST 5 HIELZRE L0 THET 5.

2. BARIRE
Windows / — kXY =2 (hp ENVY, CPU: Intel Core i7-4510U, 2.60 GHz, RAM: 16.0 GB, OS:
Windows 10, 64-bit) (Z Open Watcom Fortran77 compiler (V2)[35]% 1 > A b —/)L L7-EBEE & -,

3. XDV DT % eduDV ICRGKT B HiE
CHR[36] & 0 5720y 7 D JF - EERfE - /8 O H S Z175[37]% ERK, Open Babel[38]iZ L ¥ gzmat &
% xyz ERUTEHE, xyz2001 12XV xyz FEXZE 01 ERUCTEH L T, 01 7 7 A V% eduDV ITEELT 5.

3-1. fb{EFI[36]

— R DOREE A1 D & X, Access Structure[39] T CIF[40]% A T35 HiEbH 50, RONnbA
WER, HOWVIERILSFICH L TOE v MIBIZ T ETED CIF ZERTITE D00 ERVEE
WD, Flo—MB7e5FOMEIL, KGO XBREEFIT N ORD LN TND EIFRLT, [T~ A
7 v oyrt, BRRIET, ROV, T o, SRANAIRLOOG, BRERALNS, L— RS, W
MR N B RO LN TN D IGE . FE B TEREFEITRYST 5 — 17250 1% eduDV (288K
HIZIE, FEdmBRO T FHEE, 70, KA LRO T FREED B S LTV oL ER[36]D 47
TG & RG] D TH D
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] LI BEA R 2 B2 L

3-2. Z1715[37]

TR AERE[36]D (16 5 I L REAE ) OF 16.1 T 514 1 A1 R ERRE ro/ A,
#* 163 THERILEHOREE T

R K OMERE 7y 1 O s e 5
FEDORE R Lo STz,
ZATAIBTI T, 1EFREZRRICES,
WET DD

2 JiF HIRE
TR S OFREED 7 2 A HIER V.

HE RS THLERTE Y AT A eduDV

SEPERFE R DHHD 1 DIZE < .
3JEF B 2 )i+ H 2 b DR,

# 162 TH
21X, WEEERE LR IERE - A

2 R+ H DO %
1JH+H—

2FH—3IRFRHOMEEZANNT . 47 BT, Mt Al ’buifgﬁ%@%ﬁi%lﬁﬁé
VER DS, FRIZEFEZES S RWERE, ¥ I—HlFz2EAIC

ZATAVE O, AEAHETE36] DR E R e AT IME & LTT“E%77’/I'/I/7§:1‘%%T% 5.

3-3. Open Babel[38]

DV-XaiEIZIEL Z 178 % Gt A TR RE DN 7o W T D, Z ATH A H
Babel[38]i%, L AHEEDER AL LM TEXLY 7 =TT, BETHE ZLNTEX D,

SRR

FIZR .

B HMEDH 5. Open
BITE Open Babel

(Version2.4.1) % 110 FEE O ERUTx LTE Y, gzmat #F3 (Gaussian Z-Matrix Input, Z 1751) %, xyz

#3 (XYZ Cartesian coordinates format, [E.AZFEIE) |

3-4. xyz2f01[4]

DV-Xaor FHLEFE 7T v 7T ADO AT 7 7 A M 01 EXTH H[16,22].

TG H LN TED.

BREL[41TIE, xyz HX% 01 HERXUCEHT 57 0 7T L xyz2f01.exe DEHEEN TN D.

4. TZINTNATE R (FZulbAfY)

{LAHEE[36] D3 16.3 [ LAY OREE EH
BIFHEHEET, —EHEEEGOLAEDMN N T AKO LS 7
THEEEDOH DN ARD X D el A

CAS[107-02- 8]) Ds—h T2 (=
BlEEZ & AE) & s—V A (YT

BT % HifEE T,

DV-XalED 7280 D#E

ks e, 77U TATe R (TZalb A2, M1,

& O5%E) OREERIL, R1IRTHEHY THD.

B1. ZOUYLTFILTFTEFRK (ZyaL4AdY)
(H’I% Chb—H &P R)

© Genta Sakane 2018

£1. ZOULFZLTEER (ZoRLAY) OEEEH

s— hTF VAR s— A

Cr—Ce 1.468 A 1.479 A
Ca=0GCy 1.341 A 1.339 A
C.=0 1.215A 1.213 A
C.—H 1.089 A 1.099 A
C.—H 1.081 A 1.081 A
Cr—H 1.084 A 1.087 A
C.— 1.113 A 1.106 A

L CaCpCe 120.3 ° 121.4°
ZLCpCO 123.9° 124.3°
ZHC:Cp 114.7° 1155°

oo LHCC 120 ° 120°°

Ak




] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

4-1. TZ7INVTATEe K (TrubAy) LT
TIZIUNLTNATE R (TFZ7abAy) Os—hT7 A O ZTH %K 212, s—v AED 217512 X 31T
IR

#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004..
1
acrylic aldehyde (s—trans) #eduDV(Genta Sakane, Okayama Univ. Sci.).
1
0 1.
Gl
ril
r2
ra
r4
rH
ré
r7
14(Variables:.
15(r1= 1.341.
16(r2= 1.468.
17({r3=1.215.
18(rd4= 1.089.
1
1

all
a2
a3
ajd
a3
ad

000 T Wk —

—_
=]
ITITITITTOOOD

abl
a6l
abl
abl
abl

O R — — Oy —
PR = MMM —
= o W L —

19(r5= 1.081.
20|r6=1.084.
21r7= 1. 113)
22|al= 120.3.
23|a2= 123.9.
24|a3= 120.0.
25|ad= 114.7.
26|a5= 180.0.
27|a6= 0.0l

28]

B2. ZO2YILFZILTER (ZYAlLA4Y) Ds-bS5SUAKD 7175

#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. .
&

acrylic aldehyde(s—cis) #eduDV(Genta Sakane, Okayama Univ. Sci.).l
1
0 1L
Gl
ril
r2
r3
r4
rd
ré
ri
14|Variables: .|
15/r1= 1.339.
16|r2=1.479.
17\r3= 1. 2131
18|rd= 1.099.
1
1

all

OO~ W —

—
(=]
TIXTXTT OO

a6l
a6l
abl
abl
abl

ad
a3
ad
a4

IR — — WM —
R — PPN —
B WL —

19|r5= 1.081.
20| r6= 1.087.
21|r7= 1.106.
22|al= 121.4.
23|a2= 124.3.
24|ad= 120.0.
25|ad= 115.5.
26|a5= 180.0.
27| a6= 0.01

28

B3. FVYLFLTEFR (FYOLAY) Ds-VRAEBD 21751
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Rt | LB R S B A L HEMTWIEFE > AT & eduDV

42, TZINVTNATE R (TZ7ulbA4y) Oxyz 774V

Open Babel[38] % L) L, gzmat £ (Gaussian Z-Matrix Input, Z{751) O 7 7 A )V % G iAF, “OUTPUT
FORMAT” % xyz £3\ (XYZ Cartesian coordinates format, [HAZJ#%) |Z L C[CONVERT]HRZ v %27 U v 7
T2 (X4).

& OpenBabelGUI — ] X
File View Plugins Help
---- INPUT FORMAT ---- ---- OUTPUT FORMAT ----
gzmat -- Gaussian Z-Matrix Input vl ? GO XyZ -- XYZ cartesian coordinates format ~|| 2
] Use this format for all input files (ignore file extensions) l:l A eI el e peehied o
C¥dvxa¥calc¥eduDV¥acrylic_aldehyde_s-trans¥ [ | End import at molecule # specified Output file
‘ acrvlic aldehvde s-trans.azmat ‘ =[] Continue with next object after error, if possible
[Tinput below (ignore input file) ] Compress the output with gzip Output below only (no output file) [ Display in firefox
#CSJ, Handbook of Chemistry: Pure Chemistry, Sthed. | ] Decompress the input with gzip 1 molecule converted
maruzen 2004. ] Attempt to translate keywords
R ] Delete hydrogens (make implicit) 8
acrylic aldeh)_fde(s:trans) #eduDV(Genta Sakane, D Add hydrogens (make explicit) C¥dvxa¥calc¥eduDV¥acrylic_aldehyde s-trans
Sl l:| Add hydrogens appropriate for this pH ¥acrylic_aldehyde s-trans.gzmat
R c 0.00000 0.00000 0.00000
01 ] Convert dative bonds e.g.-[N+]([O-])=0 to -N(=0)=0 c 134100 0.00000 0.00000
g . [[] Make dative bonds e.g.-[N+]([0-])=0 from -N(=0)=0 C 2.08165 0.00000 1.26746
! ] Remove all but the largest contiguous fragment o] 329425 -0.00000 1.34376
S22l [ Center Coordinates H 054450 000000 094310
03r32a21as
"] Combine mols in first file with others by name H -054050 0.00000 -083617
] [} 23 E8) B £l i - M 188300 -000000  -0.93877
H17r52a33a5 Convert only if match SMARTS or mols in file: H 144326 0.00000 217918
H2r61a33as [ ]
H3r7 2a44abd §
. . Filter: convert only when tests are true:
Variables: ‘ |
ri= 1341
2= 1468 l:| Add properties from descriptors
r3=1.215 l:| Delete properties in list
r4=1.089 Append properties or descriptors in list to title:
r>= 1.081 ‘ |
:?i 1??;' ] Join all input molecules into a single output molecule
a‘\_: ."20‘3 ] Qutput disconnected fragments separately
a2=1239 [ T 7 addorreplace a property (SDF)
a3= 1200 l:l Add or replace molecule title
a;: 1;;; ] Append text to title
a5= 180.
a6= 00 [] Qutput multiple conformers separately
e v
] Append output index to title v

4. Open Babel

HhEShle xyzEEXDOT7 7 A VEZKSE (s-FT7 U ATB), M6 (- AB) ITZEREIRT.

8.
acrylic aldehyde (s-trans) #eduDV(Genta Sakane, Okayama Univ. Sci.).|
0. 00000 0. 00000 0. 00000.
1. 34100 0. 00000 0. 00000.
2.08165 0. 00000 1.26746.
3. 29425 -0. 00000 1. 34376.
-0. 54450 0. 00000 0.94310.
-0. 54050 0. 00000 -0.93617.
1. 88300 -0. 00000 -0.93877.
1. 44326 0. 00000 2.17918.

E5. Z2ULFILTER (F/ALAY) Os-bSVAEDxyz 774N

OO O ~J & Whay —
T T T X O o oo

—
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] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

181

2|acrylic aldehyde(s—cis) #eduDV(Genta Sakane, Okayama Univ. Sci.) .
3|C 0. 00000 0. 00000 0. 00000.

4|C 1. 33900 0. 00000 0. 00000.

51C 2. 10957 0. 00000 1.26240.

6|0 1. 61041 0. 00000 2.36793.

T|H -0. 54950 0. 00000 0.95176.

8|H -0. 54050 0. 00000 -0.93617.

9/H 1. 88250 -0. 00000 -0.94137.

10{H 3. 20971 -0. 00000 1.14871.

6. FZYILTFILTEER (FZALALY) Os-VABDxyz 774 IL

43. TZ7INTNATEe R (Tr/mrbAy) OO17 74V
DV-Xailk: D72 O & AR B[4, 16] %2 EHE) L, xyz F3 (XYZ Cartesian coordinates format, [EL A2 JFEFE)
DT 7 A NEFidriridr, [XYZ2FOLIRZ %227 U v o745 (K7).

C¥dvxa¥calc¥eduDV¥acrylic_aldehyde s-trans¥acrylic_aldehyde_s-transxyz [Shift-JIS] [LF] - 3L — O >
J74UF) #|EE) TRV EERS) TAYFIW) TIOM) 2O04HM(0) 11:1

W X OF D€ [¢] 2¢ (2 B Q0 B BB XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
= acrylic_aldehyde_s-trans.xyz 77O 1XYZ2F01 x

0 § 1 [i, 1 [20 1 [0 1 JEi] 1 | il 1 [t 1 [t 1 | &l |

181 =

2|acrylic aldehyde (s—trans) #eduDV(Genta Sakane, Okayama Univ. Sci.).

3|C 0. 00000 0. 00000 0.00000.

4|C 1. 34100 0. 00000 0. 00000

5/C 2.08165 0. 00000 1.26746..

6|0 3. 29425 -0. 00000 1.34376.

7\H -0. 54450 0. 00000 0.943104

8|H -0. 54050 0. 00000 -0.93617.

9|H 1. 88300 -0. 00000 -0.93877.

10(H 1. 44326 0. 00000 2.179181

11| [EOF]
< >
MAKELO4.. LVLSHM  DVPLOT.. MAKEC04...| CONTRD  CONTRD  VESTA 1977 0-7 | awrk 77 0.

7. DV-XaiEZD = DA KIEEE

Hoh &z 01 X OV-XdEDO— AT —%) OT7 7 A NV%EK8 (s—hT7AE), K9 (s— A
) [N Eihord.
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] | L BB K 2 B A L A

HE RS THLERTE Y AT A eduDV

C¥dwxa¥calc¥eduDV¥acrylic_aldehyde s-trans¥F01 [Shift-JIS] [CR+LF] - FiL — O X
J74UF) #|EE) TRV EERS) TAYFIW) TIOM) 2O04HM(0) 17:1

e X OF D€ [¢] 2¢ (2 B Q0 B BE XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
® acrylic_aldehyde s-transxyz [® FO1 ®
& 0§ 1 Tiii 1 [0 1 [30 1 JEL] 1 1] 1 151} 1 1] 1 0] El] |

trZ [INeall x [ Yy I 2 | §

2 6 1 0.00000 0.00000 0.00000.

3 6 2 1.34100 0.00000 0.00000.

4 6 3 2.08165 0.00000 1.26746.

5 8 4 3.29425 0.00000 1.34376.

6 1 5 -0.54450 0.00000 0.94310.

7 1 6 -0.54050 0.00000 -0.93617.

8 1 7 1.88300 0.00000 -0.93877.

9 1 8 1.44326 0.00000 2.17918.

10 L

11| INEQ]| CHG [Ju/D]] RD || VD | 1l

12 L

13 0 Unit (0: Angstrom 1: Atomic)!

14 0 Spin (0: Non-spin 1: Spin ).

15 0 M. P. (0: No 1: Yes )l

16 0 Sample point (<100000, = 0 Autoset).

17| [EOF]
< >
MAKELO4.. LVLSHM  DVPLOT.. MAKEC04...| CONTRD  CONTRD  VESTA 1527 0-7 | w7 0.

B8. ZFVYLFLTFEER (F/ALALY) Os—-FS2VRED01 77AIL
C¥dwxa¥calc¥eduDV¥acrylic_aldehyde s-cis¥F01 [Shift-JIS] [CR+LF] - F#L — O X
J74UF) #|EE) TRV EERS) TAYFIW) TIOM) 2O04HM(0) 17:1

e X OF D€ [¢] 2¢ (2 B Q0 B BE XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
® acrylic_aldehyde s-cisxyz [® FO1 x
& 0§ 1 Tiii 1 [0 1 [30 1 JEL] 1 1] 1 151} 1 1] 1 0] El] |

trZ [INeall x [ Yy I 2 | §

2 6 1 0.00000 0.00000 0.00000.

3 6 2 1.33900 0.00000 0.00000.

4 6 3 2.10957 0.00000 1.26240.

5 8 4 1.61041 0.00000 2.36793.

6 1 5 -0.54950 0.00000 0.95176.

7 1 6 -0.54050 0.00000 -0.93617.

8 1 7 1.88250 0.00000 -0.94137.

9 1 8 3.20971 0.00000 1.14871.

10 L

11| INEQ]| CHG [Ju/D]] RD || VD | 1l

12 L

13 0 Unit (0: Angstrom 1: Atomic)!

14 0 Spin (0: Non-spin 1: Spin ).

15 0 M. P. (0: No 1: Yes )l

16 0 Sample point (<100000, = 0 Autoset).

17| [EOF]
< >
MAKELO4.. LVLSHM  DVPLOT.. MAKEC04...| CONTRD  CONTRD  VESTA 1527 0-7 | w7 0.

B9. ZFHUYILTFILTER (ZHAaLAY) Os-AEED01 77

DV-XdED 728 DA HREREE[4, 16]T [VESTAIRZ v %227 U v 795 L, H5FDOBEERET L% TR
TX5. s— IV ATBOBEKET AL A1 012, sV ABOBKESLEZM1 112, FRENRT.
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Rt | LB R S B A L E M THIER AT 2 eduDV

4 FO1 = O X
File Edit View Objects Utilities Help

a b ¢ a* b* ¢* r:b. t ‘ - ~» t J Step (°):| 1.0 g ; @ u Step (px):| 1 + — :EJ: Step(%):EI
R Tools  Style  Objects Fo1
Structural models

M Show models

[] Show dot surface

Style

(® Ball-and-stick

O Space-filling

O Polyhedral

O Wireframe

Q stick

Volumetric data

PSSO+

Crystal shapes X

Sho pes
Style z

Unicolor

OpenGL version: 4.3.0 - Build 20.19.15.4835 )
Properties. Video configuration: Intel(R) HD Graphics 4400
- Maximum supported width and height of the viewport: 16384 x 163384
T E nGL depth buffer bit: 24
Boundary... Orientation... Ope £

Output | Summary | Comment

B10. ZOULFZILTEFR (ZY2AOLAY) Ds—- bS5 URABDBRETIL

«a° FO1 - VESTA

= ] X
File Edit View Objects Utilities Help

abcabcdBt &AL P[0t § e sepp[1 g = 0] sepmr[1 |

Tools  Style  Objects Fo1

Structural models

[ Show models

[[] Show dot surface

Style

(@ Ball-and-stick
O Space-filling

O Polyhedral

O Wireframe

O Stick

Volumetric data

PERSNO ¥

Dot surface

Crystal shapes

x
Show shapes
Style b Z

Wireframe
OpenGL version: 4.3.0 - Build 20.19.15.4835 ~
e Video configuration: Intel(R) HD Graphics 4400
¥ - Maximum supported width and height of the viewport: 16324 x 16324
g 5 nGL depth buffer bit: 24 N
Boundary... Orientation... e i =
Output | Summary | Comment

B11. POULFILTER (FHalLq4y) Os-VRAEDOEERETIL
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R | L BB A B L HERS TMEHE S 25 4 eduDV
44, TZINTNLTER (T7ulbAYy) OXTFHEHE

DV-XalED T2 DA TR (FhoT «#) ZEEL, Fol #B<. 161THDOY T mdi% 0
N5 20000 ICEFT S (X1 2).

C¥dwxa¥calc¥eduDV¥acrylic_aldehyde_s-trans¥F01 [Shift-JIS] [CR+LF] - F3L — O X
J74IAF) $BEE) FTmV) BFES) D4UEIW) IZ0OM) Z0M(0) 17:1

i X O0F O ] 2¢ (R B G0 B B8 XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
& FO1 %
B |0 T A R - R R - R R [ A P T R P P P I T R

1tz IINeafl x 1Y I 2 [

2 6 1 0.00000 0.00000 0.00000.

3 6 2 1.34100 0.00000 0.00000.

4 6 3 2.08165 0.00000 1.26746.

5 8 4 3.29425 0.00000 1.34376.

6 1 5 -0.54450 0.00000 0.94310.

) 1 6 -0.54050 0.00000 -0.93617.

8 1 7 1.88300 0.00000 -0.93877.

9 1 8 1.44326 0.00000 2.17918.

10 J

11/|NEQ]| CHG ||u/Dll RD || VD | 1.

12 d

13 0 Unit (0: Angstrom 1: Atomic).l

14 0 Spin (0: Non-spin 1: Spin )l

15 0 M. P. (0: No 1: Yes )l

1620000 Sample point (<100000, = 0 Autoset).

17| [EOF]
£ >

MAKELO4... LVLSHM DVPLOT... MAKECM...| CONTRD

12. FOLDY U TILiasiE 0 mh S 20000 ICEET B

CONTRD ~ VESTA  17a7° 85 | awb 7 m.

H A RV —D~ 7 1 (M)— % Ofth— [MAKEFO5SSCFS][2] 4 3R L, 05 Z{Ek+ 2% (K1 3).

C¥dwxa¥calc¥eduDV¥acrylic_aldehyde_s-trans¥f05 [Shift-1IS] [CR+LF] - F3L — O X
J74IAF) $BEE) FTmV) BFES) D4UEIW) IZ0OM) Z0M(0) 1:1

i X O0F O ] 2¢ (R B G0 B B8 XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
= FO1 [ f05 %
2 | I T N N R I P T R P P P I T R

1 8l -

2| MOLECULAR CALCULATION OF serssok 3.50000 -1.00000 11

3| SCFSQGRN 10 30020000 099999 0 0 -3 0 0. 1000000000D-05.

4 8 8 16 8 8 0l

5 1 6.0 2 6.0 3 6.0 4 8.0 5 1.0 6 1.0 7 1.0 8 1.0J

6| 30.00000 0 0 0.00000 0 0 0.00000 0 0 0.00000.

7 0l

8| C HFS ATOM CALC. Carbon L

9 1 300 3L

10 6.00000 0.70000 20.00000 32.00000 0.00000.

11 1.0 0.0 -10. 084295 2.00000.

12 2.0 0.0 -0. 494700 2. 00000..

13) 2.0 1.0 -0. 188868 2.00000.

14| 000.

15| G HFS ATOM CALC. Carbon &

16 2 300 KA

17 6.00000 0.70000 20.00000 32.00000 0.00000. v
£ >
MAKELO4.. LVLSHM  DVPLOT.  MAKECO4.. | CONTRD  CONTRD  VESTA 1437 0-3 | eyt 7 0.

B 1 3. MAKEF05SCFS T 105 /e 9 %
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] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

Y —)LX— ED[DVSCAT|RZ > % 7 U v 79 1UE DV-XadElZ K D FELERE MG E 5. A a1 H
L7ZBARERBECIL, NS THEIKTLE (K1 4).

C¥dwxa¥calc¥eduDV¥acrylic_aldehyde_s-trans¥f26 [Shift-1IS] [CR+LF] - F3L — O X
J74IAF) $BEE) FTmV) BFES) D4UEIW) IZ0OM) Z0M(0) 1:1

i X O0F O ] 2¢ (R B G0 B B8 XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
® FO1 ® f05 @ f06z ® f08 [ f08e B 26 %
B |0 T A R - R R - R R [ A P T R P P P I T R

1 8l -

2| MOLECULAR CALCULATION OF serssok 3.50000 -1.00000 11

3| SCFSQGRN 10 30020000 099999 0 0 -3 0 0. 1000000000D-05.

4 8 8 16 8 8 0l

5 1 6.0 2 6.0 3 6.0 4 8.0 5 1.0 6 1.0 7 1.0 8 1.0J

6| 30.00000 0 0 0.00000 0 0 0.00000 0 0 0.00000.

7 0l

8| C HFS ATOM CALC. Carbon L

9 1 300 3L

10|  6.00000 0.70000 20.00000 32.00000 0.00000 0.00000.

11 1.0 0.0 -10. 08429 2.00046.

12) 2.0 0.0 -0. 49470 1. 09541

13) 2.0 1.0 -0. 18887 2.90614.1

14/000.

16| G HFS ATOM CALC. Carbon 1

16 2 300 3L

17| 6.00000 0.70000 20.00000 32.00000 0.00000 0.00000. v
< >
MAKELO4.. LVISHM  DVPLOT. MAKECO4..| CONTRD CONTRD  VESTA 37 0-5 | 90 7 o

14. DV-XaiEIT & B FIEFENKh - =R RE

2 TM08e]x 7 Vw7 T 5L, FTHUED =R —HENEKR (=R VX —OHTY 2 — R (rydberg,
Ry), /~— I U —(hartree, Ev), BT AR/L MeV)) BDRRSND. s— F T ABB IO s - ATBOHENLER (B
MIXE TRV MeV) 2 2177, {FLERS) 2/ > TR WD T, S HLESA ITE LE IR D.

£2. PFREOIRILF—ELAR
5 FiLES ETH  s-FFURABEV) s-TRZF(eV)

1 2 —497.06128 —497.21913
2 2 —262.25882 —262.19202
3 2 —260.48126 —260.45808
4 2 —260.45761 —260.39671
5 2 —20.83324 —20.92069
6 2 —16.27943 —16.03600
7 2 —12.27508 —12.66458
8 2 —10.93425 —9.94723
9 2 —8.34519 —9.35238
10 2 —7.72268 —6.96137
11 2 —6.30386 —6.53014
12 2 —5.47148 —5.47456
13 2 —5.34806 —5.30373
14 2 —2.83957 —2.78485
15(HOMO) 2 —0.83342 —0.89773
16(LUMO) 0 2.49765 2.45813
17 0 5.94994 6.00211
18 0 11.35044 10.88890
19 0 11.93983 12.10324
20 0 12.21596 12.72367
21 0 14.37654 13.89966
22 0 17.56687 18.02496
23 0 18.82074 18.40122
24 0 21.76240 21.78212

e
© Genta Sakane 2018 9



] L B K 2 B L B RS FIGEF Y AT A eduDV

B A IR —D< 7 1 (M)— % D — [HLGAP][14, 16]%3E4R L, FOSE.hlgap % {E 95 . HOMO (Highest
Occupied Molecular Orbital, 8% 5#5E) & LUMO (Lowest Unoccupied Molecular Orbital, K285 )
DEZFNVF—FEX, s —h T U A TIE 3331 eV(= 26860 cm™! = 372.2 nm), s -2 A TIE 3.356 eV
(=27070 cm™ =369.5nm) ThH ~ 7=.

AT —H A= EDO[CONTRDALLIAR ¥ %27 VU w7 L, ZT[FONNBT 77 4 TIIREETAT — & A
N— ED[VESTAIR X %27 U w7325 &, VESTA[33, 34 EE T 5.s— F 7 > AEOHOMO (K1 5),
LUMO (K16), s—AFEOHOMO (X1 7), LUMO (K1 8) %77

a a
I—’C l—’c
®15. s— 7 2AFD HOMO K16. s— 3 2AFD LUMO

®17. s—>AFDO HOMO 18. s—AfD LUMO

s—F 7 AED HOMO & s— AJE0D HOMO # i35 &, 4 FHuEIC BT 28 FiE O S A RI3E
EAERUER, 2FHEDSNARBRERERD [53FDF] OFENIELT, SFHuBEORR S #2-T
WD ZEDNSMND. s— T ABD LUMO & s -3 ATEO LUMO ZHE: LT, 0030 iz
HFEFHED EARITIEEALERUER, 2FEDOSAREREILD (53T D] OFNMIISTT, 4
THUEDOR G B2 o TWD Z LR35,

© Genta Sakane 2018



Rt | LB R S B A L E M THIER AT 2 eduDV

S—hITUVARABEOHERT Uy vy T ERXL 9T, s—-VABOEBERT v~y TEX2 01Z
FNEIVURT. BROEIEEFDENCESOETNGS), FWIEOIEE T MENID R WEFIEHTH 5.

5

K19. s—-FSVREBOBEBERTUIYILTYT E20. s-LRAEBOBERTUIOvYILRY TS

5, 77 Vuv=rJ v
{LFEE[36]DF 16.3 AL EHOMEETES (kb L, 77 Vu=K U/, X2 1, CAS[107-13-1])
DOEETENL, £ 3ITRTEY ThHD.

F{ £3. 7oUO= RYIILOEEER
| Ca=0Cp 1.343 A
H - C Cr—C. 1.438 A
\:{ C.=N 1.167 A
C L C C.—H 1.114 A
b C Z CaCpCe 121.7°
/ N Z CpCN 178.2°
H N comn/HCC| 120°

M21. 729R=FYI
(N[E Gl LT7 >F)

51. 72 IUNATIATE K (Tr7ualbAY) O LZITH)
T Va=hU LD ZiTH R 2 217

© Genta Sakane 2018 11



] | L BB K 2 B A L A

HE RS THLERTE Y AT A eduDV

\:

1

0 1.

Cl

ril
r2
r3
rd4
rd
r4
Variables:
ri= 1.4381
r2= 1.167.
r3= 1.3431
r4= 1.1141
al= 178.2.
a2= 121.7.
a3= 120.0.
ad= 0.00
ab= 180.0.
1

—
O WO~ & Wkh —

—
—
L I IXT o= O

P = O WO 00 -1 S O & O
SO S g

™o
(%)

all
a2
ad
ad
ad

—_—— e D =

A

3 abl
3 abl
2 a4l
2 abl

#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |

acrylonitrile #eduDV(Genta Sakane, Okayama Univ. Sci.) /.

B22. 7o2ya=ryJjomzZ75

5-2. 77 Vu=rINADxyz 7 74V

Open Babel[38] Z L) L, gzmat 3 (Gaussian Z-Matrix Input, Z{751) O 7 7 A )V & G~ iA#, “OUTPUT
FORMAT” % xyz #3\ (XYZ Cartesian coordinates format, [F.AZJ#E4%) |2 L C[CONVERT|ARZ > %27 U v 7
T5. HhahiexyzEXO7 7 A V%K 2 3I1TRT.

1l

W oo - O N & Lo o —
LT T T o= o O

0. 00000
1. 43800
2. 60442
-0. 70571
-0. 52813
-0. 17757
-1.81922

acrylonitrile #eduDV(Genta Sakane, Okayama Univ. Sci.) .|

0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
-0. 00000

0. 00000
0. 00000.
0. 03666
-1. 14264
0.98085.
-2.12349.
-1. 109591

B23. Z72UR=rIDxyzT77AIL

53. TZIUNTNATE R (T7ZrbAY) D01 774V
DV-Xalk D72 Offi & X2 5[4, 16] % iEEh L, xyz L (XYZ Cartesian coordinates format, [ELA2 JE 1)
D7 7 A NEFidirdr, [XYZ2FOURZ %227V v 735, HAhsii 01 X OV-XakDo— AT
T—H) DTy ANEHR2 4ITRT.

© Genta Sakane 2018
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Rt | LB R S B A L HE M THuER

1z IINeafl x 11y [l 2 |

2 6 1 0.00000 0.00000 0.00000/)

3 6 2 1.43800 0.00000 0.00000.

4 i 3 2.60442 0.00000 0.03666.

5 6 4 -0.70571 0.00000 -1.14264.

6 1 5 -0.52813 0.00000 0.98085.

7 1 6 -0.17757 0.00000 -2.12349.

8 1 7 -1.81922 0.00000 -1.10959.

9 1
10| INEQ|| CHG ||u/DI] RD || VD | 1.
11 1
12 0 Unit (0: Angstrom 1: Atomic).
13 0 Spin (0: Non-spin 1: Spin ).
14 0 M. P. (0: No 1: Yes )l
15 0 Sample point (<100000, = 0 Autoset) .

24, ZoYaO=ryYy)pofo1 274JL

AT A eduDV

DV-XdED 728 DA HEERE[4, 16]T [VESTAIRZ v %227 U v 795 L, 55FDOKEERET LA iR

Tx5. BMERET VAKX 2 512777

«4» FO1- VESTA
File Edit View Objects Utilities Help

Tools  Style  Objects Fo1
Structural models
Show models
[[] Show dot surface
Style
@ Ball-and-stick
O Space-filling
O Polyhedral
O Wireframe

Q stick

Volumetric data

PCRSND# >

Style

Crystal shapes
ow shapes

Style y—> X
z
Number of polygons and unique vertices on isosurface = 0 (0)
Properbes. 7 atoms, €& bonds, 0 polyhedra; CPU time = 23 ms

O

X

abcabccDt s O 2o § €@ seppaif[1 | = 0] stepr|

Boundary... Orientation...
B Output | Summary | Comment

E25. Z2UO=kYIDEERETIL

© Genta Sakane 2018
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Rt | LB R S B A L HEMTWIEFE > AT & eduDV

54. 77 V=IO FEEHE

DV-XadED T DA FTEEE (FhoT «¥) ZEEL, Fol ZB<. 151THDOY T m%E 0

NH 17500 1ICEET 5 (X26).

C¥dvxa¥calc¥eduDV¥acrylonitrile¥F01 [Shift-JIS] [CR+LF] - F3L — O e
J74IUF) w|EE) For(Y) @BFRS) DAYEIW) YI0M) ZO0HM(0) 16: 1

W X OF 2 ¢ 2¢ (R ¥ T0 £ BF XYZ2F01 MAKEF25 MAKEFO5 DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
= FO1 x
> o0 | I [io, 1 [0 1 1K} 1 [en 1 1] 1 I 1 [ 1 0] 1 o 1

i ZTmeer X 11 ¥ 12 T =

2 6 1 0.00000 0.00000 0.00000.

3 6 2 1.43800 0.00000 0.00000.

4 1 3 2.60442 0.00000 0.03666.

5 6 4 -0.70571 0.00000 -1.14264.

6 1 5 -0.52813 0.00000 0.98085.

7 1 6 -0.17757 0.00000 -2.12349.

8 1 7 -1.81922 0.00000 -1.10959.

9 i

10/ INEQ]| CHG ||u/D|]| RD || VD | 1l

1 1

12 0 Unit (0: Angstrom 1: Atomic).

13 0 Spin (0: Non-spin 1: Spin ).

14 0 M. P. (0: No 10 Yes )l

15|17500 Sample point (<100000, = O Autoset) .

16| [EOF]
< >
MAKELO4. LVISHM ~ DVPLOT. MAKECO4. | CONTRD ~ CONTRD.. VESTA U7 05 | 3wk 7o

H26. FOlDY U TILE#E 0D 17500 ICEET S

H A R —D~ 7 1 (M)— % Ofth— [MAKEFO5SSCFS][2] 4 3R L, 05 Z{Ek+ 2% (K1 3).

C¥dvxa¥calc¥eduDV¥acrylonitrile¥f05 [Shift-1IS] [CR+LF) - i, — O X
IrAUF) BEE) FRV) #BFES) D4VEIW) IZOM) Z04(0) 1:1
W X OF D ] 2 (R B 4 B B8 XYZ2F01 MAKEF25 MAKEFOS DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..
® FO1 [ f05 x
= 0} 1 Tit 1 Tz 1 [ 1 [ar 1 [5ir 1 [60 [70 5 [30
1| 8l =
2| MOLECULAR CALCULATION OF sk 3.50000 -1.00000 10
3| SCFSQGRN 10 30017500 099999 0 0 -3 0 0. 1000000000D-05..
4 7 7 16 7 7 0l
5 1 6.0 2 6.0 3 1.0 4 6.0 5 1.0 6 1.0 T 1.0l
6| 28.00000 0 0 0.00000 0 0 0.00000 0 0  0.00000.
7 0l
8 C HFS ATOM CALC. Carbon )
9 1 300 3
10 6.00000 0.70000 20.00000 32.00000 0.00000.
11 1.0 0.0 -10. 084295 2.00000.
12/ 2.0 0.0 -0. 494700 2.00000.
13] 2.0 1.0 -0. 188868 2.00000.
14| 0001
15| G HFS ATOM CALC. Carbon )
16 2 300 3
17 6.00000 0.70000 20.00000 32.00000 0.00000.
18| 1.0 0.0 -10. 084295 2.00000..
19 2.0 0.0 -0. 494700 2.00000.
200 2.0 1.0 -0. 188868 2.00000.
21| 000. v
< >
MAKELO4... LVLSHM DVPLOT... MAKECO4... | CONTRD CONTRD... VESTA 1727 A-7 | Iy 7 0.
E 2 7. MAKEF05SCFS T f05 {9 %
© Genta Sakane 2018 14



] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

Y —)LX— ED[DVSCAT|RZ > % 7 U v 79 1UE DV-XadElZ K D FELERE MG E 5. A a1 H
L7ZBARERBECIE, NS THEIIKTLE (K2 8).

C¥dwxa¥calc¥eduDV¥acrylonitrile¥f26 [Shift-IS] [CR+LF] - F3L — O e
Jr1{F) #BEE) FTm(V) #®F(S) D4vFIW) IZO0M) ZOH(0) 11
R X OF € [ 2¢ (2 B T B BE XYZ2F01 MAKEF25 MAKEF0S DVSCAT POPANL POPANLS NETC BNDODR WAVNUM.. eduDV..

® FO1 M f05 ® f06z ™ f08 ® f08e M 26 ]
B | A R P R R R - P RPN A R - A PR PR R i PRI R - R SR - PR R ([
D =
2| MOLECULAR CALCULATION OF seioiokx 3.50000 -1.00000 1l
3| SCFSQGRN 10 30017500 099999 0 0 -3 0 0. 1000000000D-05.1
4 7 7 15 7 1 0l
5 1 6.0 2 6.0 3 7.0 4 6.0 5 1.0 6 1.0 7 1.0l
6| 28.00000 0 0 0.00000 0 0 0.00000 0 0 0.00000L
7 0l
8| C HFS ATOM CALC. Carbon 1
9 1 300 3L

10|  6.00000 0.70000 20.00000 32.00000 0.00000 0.00000.

11 1.0 0.0 -10. 08429 1.99974.
12| 2.0 0.0 -0. 49470 1.07533.
13] 2.0 1.0 -0. 18887 2.88891.
14{0001

15 G HFS ATOM CALC. Carbon \:

16 2 300 3
17| 6.00000 0.70000 20.00000 32.00000 0.00000 0.00000.

18 1.0 0.0 -10. 08429 2.00006.

19 2.0 0.0 -0. 49470 1.08788.

200 2.0 1.0 -0. 18887 2.86461.

211000 v
< >
MAKELO4.. LVLSHM  DVPLOT. MAKECO4..| CONTRD  CONTRD.. VESTA Y27 0-5 | 3wk 7 n.

2 8. DV-XaikIZ X B9 FEEFEN KL - -KE

2708z 7 Vv T 5L, FTHUED =R —HEMNEKR (2R VX —OHTY 2 — R (rydberg,
Ry), />— b U —(hartree, Ev), T 1AL KeV) BERIND. 727V a= kU LOs DN E (H
MITE SRV BeV) 2R AITRT. IFHLUEZFE > TWRWO T, a4 I3l LEFIZRD.

£4. DFREOIRILF—ELAR
5 THLEA BT T RILX —HEfL(eV)

1 2 —368.73613
2 2 —261.01180
3 2 ~260.66460
4 2 ~260.50918
5 2 ~17.68953
6 2 ~16.10071
7 2 ~11.95902
8 2 -9.57503
9 2 ~7.74004
10 2 —6.43855
1 2 -5.03972
12 2 ~3.86203
13 2 -3.63025

14(HOMO) 2 —2.59017

15(LUMO) 0 3.08385
16 0 5.64113
17 0 7.55907
18 0 10.88453
19 0 11.48605

© Genta Sakane 2018 15



Rt | LB R S B A L E M THIER AT 2 eduDV

20 0 11.77662
21 0 16.85586
22 0 19.54353
23 0 29.44363

A A RN —D~ 7 1 (M)— - Ofth— [HLGAP][14, 16] % 734K L, FOSE.hlgap % {EA9" % . HOMO (Highest
Occupied Molecular Orbital, 8% 5#5E) & LUMO (Lowest Unoccupied Molecular Orbital, f K285 )
DT FILX =L, 5.674eV(=45764 cm™' =218.5n1m) ThH > 7.

AT —H A= EDO[CONTRDALLIAR ¥ %27 VU w7 L, ZT[FONNBT 77 4 TIIREETAT — & A
N— ED[VESTAIR X > %27 V) v 79 % &, VESTA[33,34]2% &4 %. HOMO (X2 9), LUMO (X3
0) #mxRT7.

B29. Z/%1)a=FJL) HOMO E30. Z77yA=FrYJLD LUMO

HERT Yy ey T ER S LITRT. FROEDIEEFIMEDITEWERTNE), F WV IEE M
T IR NEFTGH TH D.

E31. 7oyOa=brYILDBEBERTFVYILTYS

© Genta Sakane 2018 16



i LB B L R HEM Y TS 27 4 eduDV
6. BPHIZ

I ETeduDV[I-16] CRIAETE 2011, ESIRTHRBEZBET2LOOHRTH 72, T eduDV
INTC &, SRPEE & R A2 YT 5 AT LRI EELEZLDTHSH Z LICHET 5.

5. eduV CHETZI3HDFDET 58

No. | #iff G Bl
1 | Don EE IR (AR T) Hi, O, No 72 &
2 | Coy BRI (ABRSy 1) — LR FHEALAKFE R E
3 | Do Bt AB T3+ (B-A-B H531-) bR FEAR L
4 | Don ELHR AoBo 53 F (B-A-A-B H4F) TeFLURE
5 | Coy E# ABC 253+ (A-B-C H45+) T AbKRFERE
6 | Coy Bt ABCD #4531 (A-B-C-D #/45+) HCNO 72 &
7 | Cyy Pravkt AB 1 (AB2 4 1) KRR 72 &
8 | Cay —fAdE AB 31 (AB L)) TroER=TIRE
9 | Dy TF LA CFE) rF (ABa 53 F) TF LRy
10 | Dsq TR (RUNE) o (ABsH 4 1) TH U Y
11 | D3y W E =M (ABs A1) =7 bR U FER L
12 | Dgy W EMATER A A (ABJ B A A 2) [PICL> 72 &
13 | Dgn W E AR (AsBe 1) NPl
14 | Ty IEM AR (ABa Sy F) AL RN LR F e &
15 | Oy ENEAEARF (ABe 53 +F) N7 oAbk &
16 | Ty IEP AR ([ABC)L B EEA) [Ni(CO)4] 72 &
17 | Oy ENERRL S ([ABC)sFLEEA) [Cr(CO)e] 72 &
18 | Doy | ENEAEE LA A2 (MH0)6]™ T 7 7 8EA 4 2) [Co(H,0)6]? 72 &
19 | Ty | EMmEERA A ((ML)]™ or [M(L)s]™ 881 A 2) [CoCly)> 7 &
20 | Oy | ENmEEELA A2 (M(L)s]™ or [M(L)6]™ $£A1 A >) [CrCl 72 &

LU, A OHREBESG T 2 5T 72551 C, 5OWTHO RIS B L TOZRWSF1EE ) [41].
72, DFORPIELFERICOVTIE, RFEOIFRFROYFERGEMHAE CTHEETLONETHY, &
AL AR & LRWKRFPAEIZE > TE, DT OBT 28828 L TV BIED eduDV[1-16]D A
Za—IaNn LT NEDOTIER. eduDV O —H—|Z%F LT, 4 FOxiFRME & BEmIZ OV T O
VR EEiE LT, [CEOHBRFRE T 25T - $5REZ BHRICGRIR L CEHIREZFHE T 5
LT RETHDH. 1 $ERS ZRIRT UL, HEF2ATT, FTEBE (BXY, 1o
W& DA TR FEIGE) AU S, H—JREFHE Ch 5 DV-XadE[16-30)12 L 0 B IREEFH R T D
%, eduDV O —H — 355 FlE DO T 1)L F—HE R (f08e) Z W T, o FillE DT )L —HEA[X %
& (MAKEL04-LVLSHM), HOMO X° LUMO 72 £ D4y FHLECFFER T > v v L~ v 7% =Rt
{t.L (MAKEC04D—CONTRD-VESTA), ~ U % > OB ERATIC X 5 &7 TR (NETC) 2 /T,
A AREGERM (BNDODR) THFHMEG ORI Z/E S22 LN TE 5.

© Genta Sakane 2018 17



] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

Z Z TRk, eduDV[I-16]D kv S A =a—{F, X6IRITHE LTI EE2MFL TV,

£6. eduDV D by TA = 21—DIFKER

No. HH

fb&ws (BFX) ThH 28R (CHRT21)
fbas ((BFER) TH 28R GRIRE X OERS1)
et (BFER) TH1a8R (R EAEw)
et (BFER) TH1aiER (EELAY)
baws ((LFEX) TH1FEER (FieRLEY)
ARECH 2RI (s EH B EIAT)

SRECH 2RI (S EHTAT)

INEJR7 (EREEAT)

MR (FFEHFEAD)

NEA A (EREEIAT)

INEA A (ERFAT)

[un—

O | 0 | ||| W[

—_
(]

—_—
—_

T T T ORI L FERICOWTHR T2 d & DIRZFET eduDV[1-16] 2+ 2 561%, 1RO R
THTERIRT DA =a2—1F, Ho7HTNRRV. B FORTLRBEOER LRV, ZELRELST
V. ETe, BT - SEROE - HBRREC A A BRI E LS CEFIREBOZE A RO GG, Wi
EE URFHEERE - AERE) Z2FANTHA=2—bUEBETHDH. AHLERLIED & ITHEETERE
FANT LRI, DV-Xal£[16-30] 2 MR HEIZH WA EE IO A TH S.

—7, REFRORTOHER A7 ECeduDV[I-16]2 M HT 52561, S FOBET 2 REICOVNTE
T DLl kA MA (BFER) THTFZRIRT 72O, BIR U770 IS RRRE A
& 51X, DV-Xal£[16-30)D 3R CxiFrPEfLE2ME H Sy, FHREFER O T LB SO R I
SLAHIBOT b, FrFiuEs ZEE, ZERET 2GS IIMIEA R Fbh o0, RETITEN
77w Ry 7 ZAMELTLE - TRV, BRI 720 FICRTRER 2 WA, 72708 LEE R
STETEOARTE LTHOT b5,

AEl, SHFRIED 2253 F- % eduDV[1-16112 8 8% 5 HiEZ Bith L 7=, (L FEREB6lICHEf ST\ 5D 14
THEIE & RS DR 16.1 (ZJR1-5r 1 O R - RIEERE) , & 16.2 (HRI KX OMER Sy 7 O REE EX0
# 163 (FHEALEWORIETER), £ 164 (EE(LEY, 351 4 OREEDOR), £ 165 (LS
WE L OEEATEHL A DO FREE DR, £ 16.6 (A RBILAMORRE), £ 167 (B¥ILAMD
&) 121E, EFROER BB T 55 RSFDIEEALEITHONT, 26 0OHEICET RN
STV D, Access Structure[39]72 E DT —H X—ATAFTE L0 TOXBMEET — XX, D01
DI IR DFEROMET — & LIXR O T, MO{LFEEBZATEROMET —2 ThbH I ERE.
Z 90D L, RO XBHEET — 2 0D E DR HEIE A eduDV[1-16[12 88T~ & 2, FIM S NEE L 72 5.
Z DR, {LFEEROOET — 1L, TOHFOMEE L TRbEYRHONRITNTEY, HEHD
THWAIZITMmO T4 TH 5. SH%ITHHIED /2y F% eduDV[I-16[I128Ek L TV &, RETHEN
FRELOT L, A - FAEPNMEWST K, OoHIERSFOIZE A ERFHATE HBREOME L HiET.
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