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Theoretical Study of Dixanthylene Derivatives. Effect of Chemical Modification on Energy

Difference between Two Steric Structures Related to Thermochromism

YASHIRO Morio ' and ONO Yusuke
Abstract: Energy difference between two steric structures of various dixanthylene derivatives
was calculated by Density Functional Theory. A dixanthylene derivative involving Mgt complex

moieties by introducing aminomethyl groups at C4, C5, C4', and C5' positions of dixanthylene was

found to show low energy difference between two steric structures related to thermochromism.

XL I

P—F 7 1 I XLFREIKTE L TERRAIHRICE
LT BBH T, T EO AR GICRERNT 5, &
DT E S NBIERZHE D o FE R BRT 2
DT —~ & LTRAMCHIR S C& 2, 'Y $—%
7 IAXLORHE LTI F LUV TOREHH S
IR TR A L CTEBE(LT 2R TRHMEENRE 25
N2, Fiz, FIR S FREEOEBICER LT, &F
2L v F oo WINFHEFEDISHBHREE N TN D,
Ebl, YR CFLY () EZOERIKOES.
PUFIZR A~ DRI R DR F-IRSE Efe Al oy 2 dh &
L O RHEE N LT D, ZRM D IRS DT, 4y
F O N E—HF AN EE) LTI BREAE L 5 2
L%, ZORIEBRBLT, G FE—F—& LTOH
REMES AT SN TV D, 7

EFCFLY (1) O, KRR TIIRITEA
ThHDHN MY D & HRAILR LI —FEI/r I XA
ZRY, VxHrFLrry ) H2EoxtrT

(2) (3D 6 BEN O D) o RFEH
T (C9) &9 LT EHMAIT LY ERE LG 2 Ff

S>TW5S, nBFOLERNGFRIRIZIRN>TEY
VHEAE LR D DOP IR B LETH D, Lo, 21
DXV T UETE D LICNRRENAE T DO T, BT
DD THNOE I PEEER D250, KK
B % [AIRE D AEEIZTIE Y 22d 0 bR LT —
WEIRD,

FT X T UG NET S Z LI K o TR
FEMET HHE (fold) BNBZ LD, 2HOER L
T T Gy OFR X AR BAERIT K0 | 37 1 7
(anti-fold) &, [RUHFMOER (syn—fold) &35,
—Ji. 2D FY T T ERE T, RO KR
~RFECEKES (C9=C9") M TRUNDHEE (twist)

bEZLND, (H1)

ORI ERF TR AEMRE AR R 7 O SR R T EAEMBRE LR 4 AR

201449 A 30 H=#E


https://core.ac.uk/display/234015561?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.t-kougei.ac.jp/research/bulletin_e/vol37-1/

PR TSR T AR Vol. 37 No. 1 (2014)

pog

anti-fold twist syn-fold

M1 UXHrF L oI OFHEROATREZR LIRS
i, BTV R A ORI S A A —
THaF L, ML CI=C KA thE FT,
INFETOMIICLY, U rFLr e (1) Tk
anti-fold BT R /L F—fx/N, twist BN 2HFHITL
ET. syn—fold WA & =R X =@ ERHH
MC72o TG, YT b s, WiR TIZIEEADREN
anti-fold BUZJf)@ S 4L, MNEAL THFK & 72 HikEEDN
twist BITIRB &N 5, syn—fold MIIHFE FELIN
PRNWRLERIESE TH 5, Z OSLIEREER O R ¥F —
ZEHREHPIEOPRIZ L > TEZ DT ENTEIUL, Fix
DISHABIEN %,

< DRI L > TOFH o F L U HERIR O 5 11
T L NTRREE R O = 3L X —EOBMR SRR LN TE
oo BHAELZBALZV, HDH VT, HDREFR 1% 5
DFFIEHRT D L SRREER O RV F =N E S
BALT 2O TRNIRTZHEE L < | EERIZA LT~
TR B0, Balt, BRRRFHRIC K DL REM o =
RNF = AE PILRREEZEAL D 3L X — FE R E
AH EDRVBELISEBRT 2N RENTE (VX
FrFrr (D) (BT 2GR 24. 4 kJ/mol (2%t
2R, BRRETIC
AL B a2 —# ETORMITEERRIC LV i x OIS & Sk
HEROTZ XL X —ZDOHBEZRIOND LI ITR-o
7=
ZITARMZETIE, X rTFLry (1) ICHxOE
B AGAN LTS8 OMBHEER O X V¥ —7 AF
% B R RIS Ko THRES LT, @8 A A4 v NG AT
RRERELZEALTE®BA L 2R DE AF
MREL BT D EH RN LT,

L CHEMME 23.4 kJ/mol), ¥ =

71

TR rFLrr (1) ([ZHx OBEREZEALZST
IZ2WT, & &anti-fold BB LW twist WOy FET
IV ZAVERE L | 5 BB SOE O i 2 4TV = R L
— &R,

AL Gaussian03W Z ] L, KB4 6-31G(d) %
P25 FEPLBA %L B3LYP TR L72.Y Rt L= 1
RIS R TUZ DWW TR S 2 0 7o 3 i LA 315
T, RE{bEEICE L TN R VX — %
kJ/mol IZHABE L CTHVY, AT R/LF — i IEI3HF I
fToleholz, BTETAER, BLOTERIT
GaussView 3.0 Z W T{To 7,

BEt LB XY o F Lo oiEE2R 212R L
2o WPRBEUFHF LY (1) D04, C5 4, B
FOCE DADFTICEBEZEALIEETH D,
(3). @, BLOG) IXENTh =k KiEEk,
BLEOAFNVEZEALTME, 6) X7/ ATV
RKEEALIMETH S, (6H) (T (6) O4EOT
JIEED L2 H BREE LIEHIET H 28k
THET 27 I 79 LBKEFELTND, I
LEBRICRRP TEERB L EZA LN OMETH D,
(6Mg) 1% (6H) @ H ORbDYIZ Mg” ZEfrSET-
WiETH D, ®EA A L ARMNIEEEEL T, ¥
FY T U UHBEKOBET 57 X L ORLES
B2ARICMAZT, 2O T =T 45 F 2B SE 72,
(6Ca) F XV (6Zn) IX[FEIERIC Ca® 721 In” %
LS ETMETH D,

(TH) 13N Ax VHEAEALEETH Y BT
% -COOH & -COO 7% H* ZHkA TAFERHALT
W5, (TMg) 1% (TH) @ H* oftb v ic Mg %
NIETEETH D, ®BA A 13 4 BNIAEE 2 5UE
LT, PF o F L UBEROBET 2 -COO0 Lo
BAZAE G 2 Rz T, 2 DK+ & B S H 7o
ETHD,



72

NO, NO,
COC
L
NO, NO,

URPLF LU OF—F S B L A LCBI BHEMHROERAFLIC L 5 RS

OH OH
OO0 OO
| I

o0 e

OH OH
(4) ()
HaN ., _-NH3
H\ _H.. /H ;Mgf"
H—N+" N-H HN' NHp

X
I |

L

— +
H /N~~~. ,N\ H HZN‘ ‘,NH2
“M'g'2+

2 HHEFHEICEIVRFLEUI Y T LU RO,
(6H) & (TH) OEHMRIFI KB EET, 6Mg) & (Mg) DOHGFMIIRNIE G Z= KT,



PR TSR T AR Vol. 37 No. 1 (2014)

#£1 HimstHE B3LYP/6-316(d) 12X B VXV F L U FHERONARFESER O = 3L X — 2238 LT ORE N 4%
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anti—fold twist
no. -R AEkJ/mol  C9-C9' /A  w/° C9-C9 /A w/
(1) —H 24. 17 1.37 2.7 1.41 49.7
3) -NO, 30. 1 1.36 2.4 1.41 49.5
(4) —OH 27.3 1.37 2.2 1.41 50. 5
(5) —CH, 26. 6 1.37 2.5 1.41 50. 2
(6) —CH,~NH, 26. 3 1.37 2.5 1.41 50. 1
(6H)  —CH,~NH," --- NH,~CH,~ 27.7 1.37 1.8 1.41 48.3
(6Mg)  —CH,~NH, —— Mg* (NH,), —— NH,~CH,— 15.5 1.37 1.6 1.42 47.7
(6Ca)  —CH,~NH, —— Ca* (NH,), —— NH,~CH,~ 15.7 1.37 1.7 1.42 48.2
(6Zn)  —CH,~NH, —— Zn* (NH,), —— NH,~CH,~ 15.8 1.37 1.6 1.41 47.3
(TH) ~ —C00-H --- ~0C0- 36.5 1.37 1.4 1.42 50. 1
(TMg)  —C00~ ——— Mg* (H,0), —— ~0C0~ 73.2 1.37 2.8 1.41 50. 2
C9-CO I LAEAFEME, X C9a—C9-CY —C9a’ D [H (A ff
R R

£ 2 HERFHE B3LYP/6-3116(d) ICXBUFHV o F L U iFERONAREE R O = 3L ¥ —758 L ORI 226

WNTA—=H

anti—fold twist
no. -R A E kJ/mol 9-C9' /A o/ C9-C9" /A w/
(1) -H 29. 2 1.36 3.3 1.41 49.7
(6Mg) —CH,~NH, ——— Mg® (NH,), ——— NH,~CH,— 19.5 1.37 2.0 1.41 AT. T
(6Ca) —CH,~NH, —— Ca®"(NH,), —— NH,~CH,~ 19.7 1.37 2.1 1.41 48.1

(6Zn) —CH,~NH, —— Zn* (NH,), —— NH,~CH,~ 19.5 1.37 2.0 1. 41 47.5
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(6H) anti-fold (6H) twist

(6Mg) anti—fold (6Mg) twist

(TH) anti-fold (TH) twist

(TMg) anti-fold (TMg) twist

X3 (6H), (6Mg). (TH), IO (Mg) DicifbaidE, TN ZENDLTIZ-OWT anti-fold BZA AT, twist &Y
IR LT,
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