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This research project aims to develop novel metal-containing nanotubes by metal-assisted
self-assembly of macrocyclic ligands with a defined diameter. As a building block, cylindrical and
disc-shaped ligands were designed and the construction of tubular structures by metal-assisted
self-assembly was investigated.

A calix[6]arene-based ligand bearing pyridyl groups at the upper rim was synthesized. The
complexation of the ligand with palladium(II) afforded coordination polymer that presumably has a
tubular structure. When a macrocyclic hexaoxime ligand was reacted with zinc(Il) acetate, a dimeric
hexanuclear complex with a unique structure was formed. The structure of the complex was determined
by X-ray crystallography. Metal-assisted self-aggregation of a dinickel(Il) metallohost obtained from a
disc-shaped bis(saloph) ligand was also studied.

SR TEHR
(BEEHAL - 1)
ELEER I F2 78 2L & &t

2009 F 2,200, 000 660, 000 2, 860, 000
2010 F B 1, 300, 000 390, 000 1,690, 000

R

R

R
ik 3, 500, 000 1,050, 000 4,550, 000

TRISIF © T
BHIFEE 050 F - AE © SEREAL Y - BER( L
FoU— R Fa— T - BT H RS TR



1. WSO 5

WA, W—RoF ) Fa—T%FLET
LHHEEBRT 2 — 7 W+ OWHECHRE N 1E
BT, ZnbHDF =2—7 DONERZEM
I BOSFeA A EFRDIALRE L LT
HRed 57217 T < WEBEHDLE LTH
BRZEV, LWL G, Ko h—AhRoF
Fa—THIIT I HESLL—F—T T L
—yar Rl o TER SN =D, =D
EIXRERBIZEAZDDIEIES TIEAR
W, Fm. BRERLIZOWTHE L OBFZES)
BDHLINTWDN, oL EICEHLDA~T
oo B ItR . R E B AT D
ZEERICREECTH o2, (o T —R
YF ) Fa—TEYVHLEL D REOE
ForMHBRSYFEEALT T Ty
LT, IhadfElL CFa— 7 2HET 5
FFENRD Tz,

2. WHstoHB

AKFGETIL, Fa—TPREEOENLT 4
VA= AR WA 15 AN NI RER <
BN DB EITY, £70. TORN %4
BLESERSELZLICkvEfEL, Fa—
THEEDSEROMEEZ HIET 2 & & LT,

3. MoKk

PERRIC LD Fa—THEE A RIS L&
WwWHrzare7 b (FR) ob b, Fa—T71
BEOEALT 4T ay s birb Lol
TR R EL 1 % AR R L T2,

ZNENOKERIRENL 1%, AEFHT
FEIZE VLT DO X 512G Lz, upper rim |2
YV UNEEL OB Y v A[6]7 L— AL
M+ 11x. REGRDOEG 72 p-tert-7 F V7
U7 A[6]7 L—2005 SEFEDOSISIZ LV
AR LT p-e Raxs bl v s ZA[6]7 L—
VNI A BTN AFUEEEANTHZ EIT
KOAEM LIz, o, RER~FHAF A
BOZF 2 1. 23-PE Ferdo_u¥14-
CHNASNNLTE RE12-E2 (T3 /) 4FY)
T RN, T X AT T L— b
Db ERIGESHEDLZ EICEVEK L, T+
A 7 PRHETE & RO RERIR B A (saloph) Btz 1 3

X, 33-FF T EAQ-E RaFo XU X7 1
FER)E 0-7x= LU PT I UDRIEIC L
DALz, Zib ORI T 1-3 ORI
L F 2 —THEEDOEKIZ DOV THFEA AN
7 RIS RE LT,

‘l

4. WFFERRE

M fAEREIAL 7 & LT upper rim (ZE D UL
HE2Hoh ) v 7 RA[6]7 V—rENAL 1%
W, ZOEML T £ XT T A E OSSR A
1Tolz, TORER. SEA & RIRFZ I E
L., TOFERITN 13 THHLERMD
LT, TORENL, ZORNLT 1 O
CIERBMLAR Y ~—NAERLZEEZLHR
%o BT 1 O 'H NMR I X 2 EEERRAT 9 5 |
COBRN A 1 FERPTIEEALLE
1,2,3-alternate B! DELJE & L CTHIEL TWD 2
EMHALMNE TS TEY, § o ikEIE,
CDOEEER ST E T &R L TR
RE{ETERKR LT T = — 7S 2 FF oW 72
EEZLND,

KEER ATV A% o ABUL T 2 DEETZALIC
L AERBEEDORRIC O W T O RE Lz, K
BRAF VA% o ARALT 2 1E, =D D N0,
RIFNLEAL 2 FF o7, 3 Y EDOERA 4
EDOERRIZ L D Z A X R A hDOER
BFPHEI, AXaF ) Fa—TORKL=
v NELTHIRESND, BI T2 % 3 4&ED
FERRHESN(D) & SO ST 2 A, PRAICK L
T LZns-Zny-HoZn (HeL = 2) DS 2 FF oA %
PR G BT,

MR O B A (saloph)BfL - 3 D= 7 )L
(D) & OEETERL Tl A X m s A R HBUEER
<\ eNZ, TDOAF KRR MIFREIC
6 [HOmEBER - CTHENTLZEILEZRES, 2D
PEERRIC & 5 HEEEIZOWT 'HNMR &%



J ML BRI Lz, TR AL AL
OEETERL TIE, BHEEREO 1:1 OFA TR
NERNAER LIz, —J, XA 4o
RERHVTL, VEVDTL, BT ALF
vl DOEETERETIT. 2:1,3:2 7R Db F B
b O BERDERNEFEAST ML
wmanr,

5. TR ILE

(WFZERFRAE . WFIE T S ONEEERTSE# |

=Y

1.

CdEsERm S0 (B 15 14)

“Nuclearity Control of Trisaloph Zinc
Cluster Complex Dependent on Minute
Structural Difference in Bridging Anions”
Yamamura, M.; Miyazaki, H.; lida, M.;
Akine, S.; Nabeshima, T. Inorg. Chem.
2011, in press EHtdH Y .

“Multi-step Oligometal Complexation of
Macrocyclic Tris(N,O;) Hexaoxime
Ligand” Akine, S.; Sunaga, S.; Nabeshima,
T. Chem. Eur. J. 2011, in press Facd V.
“Highly cooperative double metalation of a
bis(N,0,) ligand based on
bipyridine-phenol framework driven by
intramolecular & -stacking of square planar
nickel(I) complex moieties” Akine, S.;
Shimada, T.; Nagumo, H.; Nabeshima, T.
Dalton Trans. 2011, in press &t 0 .
“Wheel-Shaped Er''zn', Single-Molecule
Magnet: A Macrocyclic Approach to
Designing Magnetic Anisotropy”
Yamashita, A.; Watanabe, A.; Akine, S.;
Nabeshima, T.; Nakano, M.; Yamamura,
T.; Kajiwara, T. Angew. Chem., Int. Ed.
2011, 50, 4016-4019 EFEH U .
“Synthesis of acyclic tetrakis- and
pentakis(N,O,) ligands for single-helical
heterometallic complexes with a greater
number of winding turns” Akine, S.;
Matsumoto, T.; Sairenji, S.; Nabeshima, T.
Supramol. Chem. 2011, 23, 106-112 i
HY.

“Spontaneous enrichment of one-handed
helix by dissolution of quasiracemic
crystals of a tetranuclear single helical

10.

11.

12.

13.

14.

15.

complex” Akine, S.; Hotate, S.; Matsumoto,
T.; Nabeshima, T. Chem. Commun. 2011,
47,2925-2927 EHidH D .

“Dinuclear complexes of the N,O, oxime
chelate ligand with zinc(II)-lanthanide(III)
as a selective sensitization system for
Sm*"” Akine S.; Utsuno, F.; Taniguchi, T.;
Nabeshima, T. Eur. J. Inorg. Chem. 2010,
3143-3152 HHEdH V.

“Synthesis of Ag'-selective dipalladium(II)
metallohost based on  O-alkyloxime
bis(N,SO) ligands” Akine, S.; Akimoto,
A.; Nabeshima, T. Phosphorus Sulfur
Silicon Relat. Elem. 2010, 185, 1000-1007
HHed .

“Modulation of multi-metal complexation
behavior of tetraoxime ligand by covalent
transformation of olefinic functionalities”
Akine, S.; Kagiyama, S.; Nabeshima, T.
Inorg. Chem. 2010, 49, 2141-2152 £
n.

“Metallo-supramolecular ~ Systems  for
Synergistic Functions Based on Unique
Arrangement of Ligation Sites” Nabeshima,
T.; Akine, S.; Tkeda, C.; Yamamura, M.
Chem. Lett. 2010, 39, 10-16 £FidH D .
“Highly efficient regulation of cation
recognition and promotion of self-assembly
by metalation of macrocyclic bis(N,O,)
ligand with nickel(Il)” Akine, S.; Utsuno,
F.; Nabeshima, T. Chem. Commun. 2010,
46,1029-1031 EHEH Y .

“Cyclic and acyclic oligo(N,0,) ligands for
cooperative multi-metal complexation”
Akine, S.; Nabeshima, T. Dalton Trans.
2009, 10395-10408 (Dalton Perspectives)
HHd Y.

“Selective  binding of  benzenediol
derivatives by simultaneous non-covalent
interactions in bis-Pt(II) aza-aromatic
host—guest system” Trokowski, R.; Akine
S.; Nabeshima, T. Dalton Trans. 2009,
10359-10366 ZFtdH 1 .

“Visible and Near-infrared Luminescence
of Helical Zinc(IT)-Lanthanide(III)
Trinuclear Complexes Having Acyclic
Bis(N,O,) Oxime Ligand” Akine, S.;
Utsuno, F.; Nabeshima, T. IOP Conf. Ser.:
Mater. Sci. Eng. 2009, 1, 012009 £t %
n.

“Multiple Folding Structures Mediated by
Metal Coordination of Acyclic
Multidentate Ligand” Akine, S.; Morita,
Y.; Utsuno, F.; Nabeshima, T. Inorg. Chem.
2009, 48, 10670-10678 FFed U .




(%
1.

10.

11.

DHEE) (R34 1)

KA - BKARSRA - s EEys [ U
& RAELK Y Z(saloph)ENL 1 % £ =
BAZORA NOGRRET A NR#I A
AALFEEH 91 BFFE, Mk, 2011 F
3H29H.

FB)IR AT « (LR IEM - BARSEA - $8
EYR [T e ) Uy AN RN S 2R
LEM 7 VT FERA MO E TR
FRAE | H AL 91 B, Mk,
201143 A 28 H.

B R - AR A - TR [ it
HEEETDIHI v 7 A[6]7 L— D
HHEZ A P aBikic X B ECEEZS HA ) A AL
TR 91 REFE, Bk, 201143 A
28 H.

FA 2 A - BKAR A - SIS TR Te 7 Y
—VEEETDHHLEAMART DT N
KSR DAL L+ OfREEHEEDTEAL A
AT 91 BFFE, Mk, 2011 F
3 H26H.

IR EAE - PO 7 - BRIFZEE - FKAR S
I - SR EEDR - R ILE - ILATEIRE TR
A —/VIR LnZn; WUZEEIRIZ I 2 Higy
TREA R B O A TR A
AALFEEH 91 BFFE, Mk, 2011 4F
3H26H (RAH—).

INBZER « FKAR SN - SEETR T~F% 4
peri-~FHh N an R o FKEE SO
BrEl 2B 7 DA R & 85T R B AR L
91 RS, BiE, 2011 423 H 26

H.
AR S T RSB T L K D & Atk
O L BRURERE DA BF L R
N TEALEL HT - ST E & Ak
ORI, Fidt, 2010 4512 A 2 H
(FRAFRETR)
FARSEA « RN &0 « SR [— &
5 ARHEENAD-T v Z = RIS R D
O AR E BN Y T o I
60 [FIFHIAR L FRtames, KBk, 2010 4F 9
H 29 H.
FERINBA « Ik e - BARSEA - 8
BV THH P 7 L7 N R NOARK
EHHFET A RG] 5 20 [ A
b Fatime, 4R, 2010 429 A 9
H.
K NEA - BKARSEA - SmEEIR [ R Y 7
2= VT I VUEKREEBESONIRL R
BXOZ VT H L REAL DA & 8
k) AALFRE 4 RIBH RS,
>< X, 201048 A 30 H.
R B« EIRE N« IR IER - AR
A - YR [Trisaloph EAAL 1% FH
T2 HTR SR AN SEIR D Ak & B 288 |
A AR5 4 RIS RS, > <,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

2010 4 8 H 30 H.
ARER « AR - PARSEA - 30 B 2R
MEHOT I FEEAT28ADHE 2 Y
TS ROBRBA A 5785 % 20
[ RO B R e, A4, 2009 4R 9
H 28 H.
R BEAE - PO - )Rl - BKARSE
A - SR RS - T B T - [LAS 11 T ErZng
A — /AR DIRZEE IR D& Rl A & B
BERAE ] B AR 900 BRFFER,
HOKBR, 201043 A 27 H.
P 22 IR - BKARGSEA - SR TR DBl
FVa (e vr-7= /=) BUL
F ORI 72 “RESER DL B ALY
R 90 BFFEL, BRI, 2010 43 A
26 H.
P 22 IR - R FECE - BRARSEN - S i
PRI Vv Tz —Ahbid%
JEBLNL - DG R & O 1 R I BE T il 2
B 5 59 Mg LRt =, Kk, 2009
F9H 26 H.
FRAR SN - P S0Z - kb RS - SRS
EWR KB = 7V A Z a R A b
DER & A A BRRAE] 2 59 IS AL
Fafime, R, 2009 4E9 A 25 H.
P 22 AR - BRARUREAN - SR T4 ) =
(BB Y V-7 = — B2 W
bR AMEERO G AAREES
3 [RIBIHCGI R, #OL, 2009 429 H 5
H.
BARSEA - FHEEF 302 - SIS N [REBR
R E A salen BB 2 T2 ZRE A Z
BARANDERE A A R S AR
A BT A MU URD T L, FHE,
2009 45 H 30 H.
Hiroki Nagumo, Shigehisa Akine, Tatsuya
Nabeshima, “Synthesis and formation of
helically twisted stacking structure of
helical dinuclear complexes” The Third
International Symposium on
Interdisciplinary Materials Science
(ISIMS-2011), Tsukuba, Japan, 2011.3.9.
Yuki Hasegawa, Masaki Yamamura,
Shigehisa _Akine, Tatsuya Nabeshima,
“Molecular Recognition of a Novel Cleft
Host Bearing Terpyridine Platinum(II)
Complexes” The Third International
Symposium on Interdisciplinary Materials
Science (ISIMS-2011), Tsukuba, Japan,
2011.3.9.
Daisuke Kusama, Shigehisa Akine, Tatsuya
Nabeshima, “Conformational Conversion
of Calix[6]arenes Having
Electron-donating Groups by Recognition
of Electron Deficient Organic Guest” The
Third  International =~ Symposium on
Interdisciplinary Materials Science




22.

23.

24.

25.

26.

27.

28.

29.

(ISIMS-2011), Tsukuba, Japan, 2011.3.9.
Aika Yamashita, Akiko Watanabe, Takashi
Kajiwara, Shigehisa Akine, Tatsuya
Nabeshima, Motohiro Nakano, Tomoo
Yamamura, “Magnetic anisotropy designed
SMM  including Er(Ill) ion” The
International Chemical Congress of Pacific
Basin  Societies  (Pacifichem 2010),
Honolulu, Hawaii, USA, 2010.12.19.
Shigehisa Akine, Tatsuya Nabeshima,
“Helix inversion and helicity control of
single-helical zinc(II)-lanthanum(IIT)
oligonuclear complexes”, The International
Chemical Congress of Pacific Basin
Societies (Pacifichem 2010), Honolulu,
Hawaii, USA, 2010.12.15.

Aika Yamashita, Akiko Watanabe, Takashi

Kajiwara, Shigehisa Akine, Tatsuya
Nabeshima, Motohiro Nakano, Tomoo
Yamamura, “Magnetic Anisotropy

Designed SMM Including Er(III) Ion” 60th
Anniversary Conference on Coordination
Chemistry in OSAKA, Osaka, Japan,
2010.9.28.

Shigehisa Akine, Sayaka Hotate, Tatsuya

Nabeshima, “Helicity Control of
Single-Helical Tri- and Tetranuclear
Complexes  Derived from  Acyclic

Oligooxime Ligands” Joint Symposium of
Post 5th International Symposium on
Macrocyclic and Supramolecular
Chemistry and The 6th Symposium on
Host-Guest Chemistry, Osaka, Japan,
2010.6.11.

Shigehisa Akine, Tatsuya Nabeshima,
“Synthesis and Dynamic Helicity Control
of Single-helical Tri- and Tetranuclear
Complexes Derived from a Series of
Acyclic  Oligooxime  Ligands”  5th
International Symposium on Macrocyclic
and Supramolecular Chemistry, Nara,
Japan, 2010.6.7.

Daisuke Kusama, Shigehisa Akine, Tatsuya
Nabeshima, “Induced-fit Recognition of
Electron-poor Organic Guest by
Conformationally Flexible Calix[6]arene
Having Electron-donating Groups” 5th
International Symposium on Macrocyclic
and Supramolecular Chemistry, Nara,
Japan, 2010.6.9.

Shunjin Piao, Fumihiko Utsuno, Shigehisa
Akine, Tatsuya Nabeshima, “Synthesis and
Cation Recognition of Macrocyclic
Salen-type Complex” Symposium on
Creation of Functional Materials, Tsukuba,
Japan, 2009.12.3.

Sayaka Hotate, Shigehisa Akine, Tatsuya

30.

31.

32.

33.

34.

Nabeshima, “Spontaneous Enrichment of
One-handed Helix by Dissolution of
Pseudoracemic Crystal of a Helical Metal

Complex” Symposium on Creation of
Functional Materials, Tsukuba, Japan,
2009.12.3.

Hiroki Nagumo, Shigehisa Akine, Tatsuya
Nabeshima, “Synthesis of Helical Metal
Complex Using Oligo(bipyridine-phenol)

Ligands” Symposium on Creation of
Functional Materials, Tsukuba, Japan,
2009.12.3.

Shigehisa _Akine “Helical Oligooxime

Metal Complexes for Ion Recognition” The
4th International Symposium on Atomic
Technology (ISAT-4), Kobe, Japan,
2009.11.19, (Invited).

Hiroki Nagumo, Shigehisa Akine, Tatsuya
Nabeshima “Synthesis and Complexation
of  Oligo(bipyridine-phenol)  Ligand”
Tsukuba-Hsinchu Bilateral Symposium on
Advanced  Materials Science and
Technology (TSAMS2009), Tsukuba,
Japan, 2009.10.11.

Sayaka Hotate, Shigehisa Akine, Tatsuya
Nabeshima “Spontaneous Enrichment of
One-handed Helix by Dissolution of
Pseudoracemic Crystals of a Tetranuclear
Helical ~ Complex”  Tsukuba-Hsinchu
Bilateral ~Symposium on  Advanced
Materials  Science and  Technology
(TSAMS2009), Tsukuba, Japan,
2009.10.11.

Piao Shunjin, Shigehisa Akine, Tatsuya
Nabeshima, “Synthesis and  Cation
Recognition of Macrocyclic Metallohost
Bearing Two  Nickel(I)  Complex
Moieties”  Tsukuba-Hsinchu  Bilateral
Symposium on Advanced Materials
Science and Technology (TSAMS2009),
Tsukuba, Japan, 2009.10.11.

(XE) Gt 140

1

BAR A - SRS, [ A X T+ &
WEHE, B A= R&T 7/
ay— NS A ) RXR—T 3 FT-
(13 E3E 13)  EE [EHE
. NTS 2009, pp 202-210.

6. HFITHELRE

(D FgefsRaE

FKHE %K (AKINE SHIGEHISA)

B KT - KPR E B A ge R - e
iz

FgesE &5 : 30323265



