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Three-dimensional structure of a molecule and its alteration is an important issue, and it is essential problem for
controlling the function of a molecule such as a molecular switch or device. In most cases, molecular switches have rela-
tively high activation energy for interconversion between alternative structures, however in some biological systems,
conformational preference plays an important role in regulation of bioactivity. We have interested in conformational al-
teration of aromatic amides, which have interesting features about conformation. Most of secondary aromatic amides
such as benzanilide tend to prefer trans conformation, whereas N-methylation makes its conformation cis-favored. Re-
cently we found several aromatic amides altered the preferred conformation depending on the external stimuli. Thus, N-
phenyl-N-quinonyl type of amides changed their preferred conformation according to redox state of quinonyl moiety.
N-Methyl pyridylamides showed conformational alteration according to solvent acceptor ability or addition of acid. N-
Methylated pyridylamide oligomer also showed unique conformational folding and unfolding. These properties of the
aromatic amides can be applied to stimuli-responsive molecular switches and functional molecules.
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Fig. 1. Conformational Change Caused by N-Methylation
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Fig. 2. AbD initio Calculations for N-Methylacetanilide
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Fig. 3. Redox-induced Conformational Alteration of N,N-Diaryl Amides and Crystal Structures

ft&mzETo1 > L.
2. NNN-ZTU—LFEEERT7IE
2-1. N-AFIILT 3 RDcis IBxME NN-27F
J—=LT7IRDTFHAL N-AFILITE S
trans BIN S cis BINOEBO—~KEL T, 73K
ANRINBHEEFBERO T ETEOMTOET
MRKFENEZHN5.89 §bb, 7I REHFHT
WCHELEFERIL, N-AFIMEICE>TTY IR
SFEHEMALRUN, TN THERD n ETIZ
ANKRZINVBEFZEOBTFERFKEEAEL, HRELTH
FREIANAZDIVE LA ZMS Z L1282
(Fig. 2). = Z T4%#13 Fig. 3 12,9 & 572 N,N-
PTU=INTIRNEMNTHEEEATZ. TNHD
7R, BERERTFLEIHZ2OOFHFEREDO 1 E
FEEBICENELCTWS, ZL THENS DRIGIZ
&of%ﬁ@géwMéﬁ Hxtr7 n & 1%
BEIZANBADIENTES., JVETEE
@ﬁé%#ﬁw$ﬂw&@ﬁ%EiUé¢%E§%

THIET, #RELTHENS ORIBDHEE &= A
NEZDZ LIS,

22, BREBRTTICEDBEELH BLETOL
DpEFEILI=y FELT, BEROF ) >p-F /0%
RO BT, 7 RERFETF LICEALEZ 0Ok
RoF/ >p-F 7 >RFERNICHRWE IR
%, Hsd CHEHELNDHIENES X <M S N7ziE
TLRTH5. %5—%@N7U~»%ﬁﬁ%7z
TIEETZHIET, HUME rn BETEEDOS
éﬂt%m#//W&p#//%&Tiﬁéio
I272%. ZHUT & o THALE TR E B O NEARIR IR

PRFNSERL K% - #EEI%, 1992 AR
SR IR S 1997 4E[R] K SRR K R
e RHE LR T - Hh %) W
5 (EBESL— %), 1997 £ H A 2414
IREL BRI B, 1997-1998 4E < 4
Fa—tyVITRRZEELHEES R
L. Danheiser ##%), 1998 fEREFIERLA
#BITFE, 2001 £E[RIGERG, 2007 £X DB
W H=MIME AR



No. 12

1497

ThHhd7r7IRFEHERKRISZTTFALE
(Fig. 3).19 ZORTIE, TAEEBETEEDORENE
roF/ CRZBRIEL THESNS p-F/ VRN T
TZIVEE D HAHMICETEEMESRD, IR
BNEZDEDEEZ6ND. £T, Ih5 0k
i kT 5 &, E ROF/ UipEk 3,4 T
EROF )/ N7 I RANKZINOBERT &
trans IICMEL ZHEEE L T\, — 4T, F
J RS T, JxZIVENHIVRZDIVEEE E
trans (273558 %2H L T,

IS OHEEEMIFERPICBVWTHRZNT
B, 3IFCDLLFATEELTIARNFIRY
>IN trans ] (73%, 213K), 413 CD;OD 1 CT¥F
LTk RrOF ) M trans il (77%, 253K) T
HDHDITKL, 513 CD,CLHBTIEFEFEF /) > cis
il (95%, 178K) TdH 5 Z &7 'H-NMR HI5E 7
SHeMNERD .

EROF ) fkd &F ) K5 &3, @BEOARK
M TFETERAETH S, BELSULFENEE R
HlLieEZlA, JORRETHIHRZLFIET
BLZET, +1.40V (vs. Ag/AgCl) T4Mn55
NOZWN, F/=—015V THDSMNS 4 NDE
i, Hi-okalna<i#EfTL7x (Fig. 4). Z
NS ORERMNS, BGETKIGEFHAL TAHABERD
BTEEZEITLIEICLD, BEOKENS
HABMNHFEICTES ZEMNRSINTE.

3. EBEVZILEBBRN-AFILTIE

3. EVSCIREBALLEN-AFIILTIRD
SR RXUECRUANOFEFERZEZAL, AE
BOMMESETFEENNY S EREBBIGE
I, N-AFIVHEEFEBRTY I RELTEDK DAL
KEMEEZRTOTH A D0, HHERREMKITHNEZ
Fi5, =L TR DOERfIEEZFEITHEY P VRES
B N-AF)VT 2 ROISARFEME % BE L7z (Table

o)
o +1.40 V (82%) o Q
N oH N o
HaC ~0.15V (92%) HC
(vs Ag/AgCl)
AcOH, n-Bu,N-CIO,,
HO' 4 CH,CN 5

Fig. 4. Electrochemical Interconversion in a Constant Poten-
tial Manner
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Table 1. Conformational Analysis of Pyridylamides in
CD,(Cl, at 183 K
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Table 2. Sovent-dependent Conformational Change of Pyri-

ylamlde 8at 183K
NE J\Ej/l M‘h
lrans

solvent € u cis . trans
methanol 41.3 19 32.6 1.7 88 : 12
dichloromethane 20.4 9.0 1.6 61 :39
dichloromethane+toluene (50 : 50) 54 : 46
acetone 12.5 17 20.7 2.9 52 : 48
toluene 7.9 0.1 23 0.3 25:75
THF 8.0 20 7.4 1.7 19 : 81
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Fig. 5. Acid-dependent Conformational Alteration of 7 and
8, and Crystal Structures
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Fig. 6. Acid-dependent Stepwise Conformational Folding and Unfolding of 9

*crystal structure.
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