SHfE—1
TR 17 EEREHERENS (EBFE (S) FERAREE

SRR (a—<F) SHINKAI SEIJI

. ®FEEE)}%%F£' i 2, Rpf T AT sy | A
@g%{tﬁz %ﬁ{/ﬂ'_‘i ?J‘_E{]% mE . JUM RS « REFERE T 9ERe - 2%
QHH

oo | FIX | YV — NG AT b2 iG] LT REREMEAHE - R A B REO A

EAH
| ®x Creation of functional organic/inorganic materials utilizing sol-gel transcription
2 * systems

@WERE | FRISFE | SR L16FE | SERLTHEE | SERR18FE | Ak 194 woa &t
VTR
s 26,900 24,500 11,600 11,600 11,600 86,200

O EHEE (Focrok® R OBENHE)

K 4 FrE s - s - Wk | BAE O HFY BBy P (W78 3206 7+ 12 )E 3 % 4y 48 TR

B ARE | JUNKE: - RERE L0F5E | #5115 TEM/SEM % i\ 7= B B8 52 & fE— iR
e - #d% RIS  WFFEDHEHE

el Fc JUN KT« KPP LAirge | i imib s XHRFEIE AT I DN RXHR BT K 5 A
Bt - Hd% PERUAE G O RTAM

W IEZ FUM KR« KEFBE L2258 | AL B D4y R EHE NS AR - W PESEAm
Bt - Bz

FEE #LE UK - KR T2 TE | S5 AL BRI E A BN LT 7 Ak A DGR v
e - #d% — VIS & B RERTAR

Brdk w2 ALK « REFEBEIE 7 15 | A by G A FEAA BRI O Y6 R AT
WAARFTES - SN

OUVDHEEM CeftmadEicailLEMEAmE2MZcoA LT a0, )

Fx IZRER T NMACHIBRE D — e LTa L 2T o — L EEkey 7 a~xH 0 U7 3 Nk %
IR E LA VLRI OBR® L, Y- FARIEDE ) ~—IZHY% T 25T F 7 hF 227 2 (TEOS)
AT DA REDN T D 2 L 2R A LT S . J Am. Chem. Soc., 116, 6664 (1994)] .

HREZ MALERGI T, R TICRE L ZRT Ry MU — 7 B FREENAERT 2 2 LICERT 5, o
T, ZORIIEEI MR O THEES T8I & L TY - VRISEIT AR, AT 5200
\ZHT ALK OBy fHEED TFLE) 2035%5 Z & Z2mme LTz,

Fox ik, ZORBEFEY OO SHENEE B IG5 7 a2 L L 52, FEMIFEILSEE RS
777 A(COE), WONTHAIEMFFEIC B W CTHEF R 2 D TR, FVBRET 2371~ v 7
ANEE A REBIC M U= o U ISR ORI pksh Uiz, [GBiES . Chem. Commun., 1998, 1477)],

F TR TIL, Bk @# O B2 S SICHEE L T, EEY - A OE CHERTE X X
Uy MER L LB X YT NRGEER- ) OB AIRAERICEB L CRITTEDTER ERA, HILWE
- IERE T MBI R ORGHES 2B 2 F A B E 95, BEEmICiE, (D—%ot : EEMEE ST H L
EEMESTHEAEROFRERING 72> Y IR X DB 17 A ¥ — OREEE(2) kT « Bl
bEWDNRE - RECTHRBRMICIERT 2 )AL EMELZSHME LK E7 Y > MEROEEG) =K
It BEARTY B ORKFMEEE L COIEHEZRAR S,

VL EOBEESSRZIIEHEY DI - HRE O AR & JEREY) O 5 B 7o BV B A LA G b D5 R ATRETH D
LDOTHY . WILOZMEZ 5925 2 & TEARBRMHIN THEIR 2R T 22 REEIE L 35,




Sthfg —2

DINETOHAEZEIBE WFREOMEBRIICONT, LEC

ARFIET, B L 22 D ARREC IR DTV A v & | B&A

ﬁn%%ﬁ?é5ﬁ$ﬁﬁ®m#f%éﬂﬁrkﬁﬁri Fl

JECTHREFEZMVWRE S, BAEMICREALTIEEY, )

EME OISR A2 i) & OB AIICRD D Z Eick Y
(8 L 7p DRRBEME A RE SR OB 2

oo —HEBIZOWTITIERY) & OEALIZHRREI L, B &I &2 /& LTz,

J-aggregate 03" /////// <
@;ﬁ ; f
*Ei. Hm m.[m% '
/ ° H-aggregate

ﬁﬂ&ﬁé%%ﬁﬁ%%ﬁ%oﬁ%:ﬁ%-ﬁ%@
BRIERICTIT 2 5 D RERARBIEEREZ 52 5854 L
T, BT NAVERFHIER LTz, A7 4 ) id3RZEL
Pz fa L, TOSAEKIZEY J-HEA I
ENb, FRZED I EEEIE. ERELFEMEE LTH
YUThbd, KEMARKET VAL LERLT ) U %
ﬁﬁéﬁ‘J HA&8RoERERZ 2 be—L LTz,
Z Do FEREHREHILZ O SE IR X e 8% 5 2
toJé X ERTHELT 4 U %, 607 F7—L v
EBSHAEEAL, —oiREGREE X SV Lo T,
F7-. HEAKERTHRLT 0 VoKL LT, zE
WCEAMEYTEF L ZEAL, ORI ANBIE,
FERIZB W CTH IR TR S 8tum 126 M SR
A A 5 272, REABIPEENZ RTRY) OTF
Vo aRER LT, BBREWZ LT, 2o VEFE Y b

—MEZRT, R—AR DA T YL FRIEED 1%
WWEMEERI ARV AT, FI L AR—NTF
HEL I, F YA X TR A E LIRS A (RS
i ~FIH$ 2 Z LN ARETH D, RNRISENEZ TR
% LBk IR RSREMEM BIBA R I BB S RIRE T H B, me
IS 2SI RRE % = VA S0 g & I B Rl 2K 12 | B e A L
ATHZ LIk, redox JEM Y V- VIR Z
¢y7k7?U7w%ﬁﬁbto:n%@ﬁﬂﬁﬁﬂ&
MM LAWY LA T D 2 & BibBHAI R~ D R BR A W14
b,

5 - MBESHEA~OREB: LW EIC /A U
T, —EROMEEMEAEAIRIZONWT, B & 0B E
BICERE L. i S nfIHIic >R > TnWg, 79—
VRN =R T ) Fa—T R EDRET T AKX —IT,
WH R A MO T O E B AL 23RO ST
77o PVP "2 bh—Ro 7 5 2% —FKifi & HAEEH
[P/ bl N sl N SR A0 = LAY DV 2ty oV 9 - VS 7))
HRZ R WETDHZ L2 RWE L, SEEE247
HH—RF )T 2—T7 ORI E BV D TIET
b5, LIKIERAZE D DNA 13T MBS L TolEHmE
FE L THEASNTWDD, MEHEBICIXEE 22 ENE
DL CTH -T2, Fexld, WYIRIEE % Hv., DNA 270
FA BT D HTEZ B L, BB Y L—
FNRORERTZ & T, YU AFMICNE ST DNA
ORI R LTz, F7E LT-nRICH kT 5 2 2k RE M
EHTDHHRNLT 4 U0 I 2EMEREE L,
FEA R %ALK%JTWZ%//)»%@/ﬂ/#w
B &0 2O EEAICRE Lz, RFMICHER R v m
FHoEHWDZ LT, IEREAFEMEIE LTHEETH
DdE2EMERNT 4 D, REICZERAHE - EHEE
MBI EED Z LTI L, Ehic, HE/AMRL T
4 VBB V= NVRISIZ LY erasticity ZH T
DA - MR AMEIOBRRITAE) LTz,

W
H H %R Thermal stimuli Chemical stimuli
H
e -
N <
cu' Coolint Oxidation
Gel
H Reduction
~NH >

LS =

Sol

Sol-gel
Polycondensation

L

Low molecular-weight gel

self-assembly

photopo

lymerization

:_‘_

[ ﬁ High
. “®  Thermal

Stability

L ]
= + Unique
. Mechanical
< Strength

Polymeric gel




Sthfg —3

O FLEIE (CNETORICI TEOIT, AN - FTHUIEA B CRIR S D RERD DU NLATAENE, BT 7oL, SR - 2ftre ot v o3y
MERFL T RE FEADIUTLA L T IESLY, )

HRLETOIBENERESEORS

T BV TE, EESCTIROENRIX O DX PP KR E L 52 57212, KT, & CTH—
RS A FFOM B ORI CTEHE L /25, TOEOIE, RERLONLEIVHT (Fy 7 Fy) LD
W, NERBOPLIA LT D REAT ) ZIDBEMRFETH D Z LITHEBICE v, 20X 57
BRSSO ANATOIV TN D, RS 77V E 137 AR & FEEN B85 LA 753,
BWRFIZBWT—RICICHCEA L TR eEs T BT 7 74 3—) 2L, SHICENLRHKEED
GO ETERMICBEZED - OEET, ZOBBRTERINDI@BY 7 74 /N\—%, F /7 EE LTH|
AT 57 47 7R FE LR TN,

Foxix, Ko7 AERAL, 7/ A XA CH—7eiiE e R oEEE S T 25D TIEERR Lz, K&k
B EH AT HHRNLT 4 U BT ALRNC, BEAEMTHL T EF L ZEALIALAEMIE, W O0
OFEIEBA C—TRICHCEAR L, BHEOE WS LV EBKRT 5, 2O MTEIEERETT 5 &, ki
T F L OBEEMIOHEITLRY 7 F L UNERT 5, ZOEER EIzBWTH RIEEICEST
L. AFM BIiEIC L 0 BEA B OBIERAZBIET 5 & . 1T TOMKEDR, — D FIBROBY T 7 7 A4 "—NITE
R LT — oG DR ) CT v F L THD I ENHALNE T,

FEFICHBRRNZ Lo, EERIOT Y VL, @l Eo e fiiiic Lo SR fRESE Y L
WEELE LTH, FFETIVIES CHANEHETIMEEZ T, 20X ) EiX, “F¥/ bbb —
(thixotropy)” EFHEND HDTHY . FIETIER—1AL DA 7R~ F R SIUSHENTWS, A
VRN UFILIEE TVIREETH DM, NFNTHIE S D R UERIXT R 7ZTHIE Y WRRE L 72 0 A A — X
T, S5, Vot AW RIZFOT VIRIBICR 572012, BARRENEZRL Z 32 LR,

Fox OB LT=7 M3 TF Y ba—Ma2H3 57217 Tl iSRRI 2 L TEOF FHEE
MEPTELTRERETED LWV 2=—7 RFMERS, 2O X 57/ & BRI LT3 "Dip
Pen Nanolithography”°{ > 7 Y= v N EDF ) X8 —= FFiE L e bEIE, S LIAR—L
R TTFEESIIE, T/ YA X CEBR it LR 2 ERT 2 5l ~FIH T2 Z E X AHRETH D,

B - BEESAEA~DOER :

BRALAEWIIBEVAEH CHEMBINCEST 2L TH ) A= MY A A0 FHEAEEREZAIR L, TOEAF
REICHRT 20 OMREZEBLT 5, LU, S T2 RN L LTV DR Y 2 OREECHERE & K AR
WRFT D Z I TERY, —F, B EEWITITAR LAY O B CARMERE IS, — R S e
BEE IR S D Z & 70 ERKAMICREE SN D, MbEWOEFT%Z 5 £ < FIH L7oEER? B RFUAFET
b, ILATHD, EZDILALD 7o A2 NLIICHETEX 5 Z ERWALNE RS TEX T, BTFF UMD
DTEEEREHFERIZLCT b7 = bXx v 27 V(TEOS) D FEMEA KIS EAT 5 EFFAIZIN - T U I 7 IViN AR
L. B OREENR ) BT NVICEIEETE 5D TH D, AN LD WIERIROHEERO T, Kb DI
il noThH DNA ThAHH, DNA [TAEMOEFHTHY . AMFIIC bk b EEREREG T T THHZ
EIFEIETHRV, o, Bl TILEEERHRE T-OHEWME R ST 2 T 7ML E LTHERZHEDTWH
%, Bz ix, DNA 2GR CTHF A U PEICE# T 5 FEZBRE L, DNA BZHNE SNV Y 77 v of)E
WIZUOTHEI LTZ, DNA & LTIEA— R—af ANnBLERIR~ LS T 52 LN TS F T 23
K DNA ZHWic, ZAUdfGEons > U A7 VvoRR 5 DNA 238 & U TERT 5 2 & OMEERNRE S 21T
ZDTEOTHD,

A—_—aA WV DNAEHARIZTEOS #Mx b & REBM 1~ 7 a A —broay Rk 5L
NELNT-, ZOT Y BFLOBRIIFHFME LTHW= DNA oD L L<—8T5 9 2. DNA NEAHOR
V~—ThHhdHIEENMLTEILIZEFEH -THD, XI5, BRMEFHMBETEMIZE Y > U BT LON
AT S L, Lo DNA DT> X VR TE 72, ZORMEIXT U 7 VNERTH DNA 2 KR
EEEFELTWDEZ EEZRLTWVD,

A —s3—aA VB DNA [3EEEIC K D LBL TR BRI~ L REZE LT 5, 2D DNA #88l & 32 L B
$1800F ) A—F"NDY U TIROL I BFNANELNDLZEbbholz, NIOFEAREHLE LTHWD
BE. RO ) B A NVEEL-OIIZF 0B TN EZHETLILNEND Y, B s TFieEt & ARk
WCERBRTZRNXF =BT HERND STz, RIRE D TIOIAKREGT HESEEZFATL 2 LI2L0, F—
OIS B AREED L Y I A ANREH B LD Z LRI,

P EDOHFIZDNA NS U BT NVOFFR L 720 | OAKESF LRI TE D 2 L 2D TR LT
T 5, DNA [EAOHIEILS U A7 VRS S, £ OBEITEKARICRFEE SIS Z L1225, TVF
Sk, HEE S TR KHEIEESI O F 0 AEMOIERE & THICH A THERAMIRGETHZ L L AREL 25 b
FAWASAN




SthfE —4-1

OMEREDRERIKRT (ZoBFEIICE2REORRICIRY | HHESECEE LR L BRAEEL TS 08T, ) Of
WEL | WL, EHEIEL, K () | ROERBOS—T KEE (N8 | ROEBESH. o
B BREFRIUCHOVTHRALTL &V, 25, REMARRTIHICO®, E-MRRREIC FREML
TR, )

"Quarter, Quinque, and Sexi Thiophene Organogelators: Structure, Thermochromism, and Heating-Free
Sol-Gel Phase Control Triggered by Redox-Stimuli "

Shin-ichiro Kawano, Norifumi Fujita, Seiji Shinkai

Chem. Fur. J. accepted.

O"Sol-Gel Reaction of Porphyrin-Based Superstructures in the Organogel Phase: Creation of
Mechanically Reinforced Porphyrin Hybrids "

Takahiro Kishida, Norifumi Fujita, Kazuki Sada, Seiji Shinkai

J. Am. Chem. Soc. accepted.

"Fluorescent Organogels as Templates for Sol-Gel Transcription toward Creation of Optical Nano-Fibers"
Kazunori Sugiyasu, Norifumi Fujita, and Seiji Shinkai

J. Mater. Chem. 2005, in press.

O"A Stable Single Piece of Unimolecularly Pi-Stacked Porphyrin Aggregate in a Thixotropic Low
Molecular-Weight Gel: A One-Dimensional Molecular Template for Polydiacetylene Wiring up to Several
Tens of Micronmeters in Length"

Michihiro Shirakawa, Norifumi Fujita, and Seiji Shinkai

J. Am. Chem. Soc. 2005, 127, 4164-4165.

"Formation of Novel [60]Fullerene Nanoclusters with the Controlled Size and Morphology with the Aid of
Supramolecular Rod-Coil Diblock Copolymers "

Norifumi Fujita, Taketomo Yamashita, Masayoshi Asai, Seiji Shinkai

Angew. Chem. Int. Ed. 2005, 44, 1257-1261.

"TICT Induced Fluorescence Color Change Actualized in an Organogel System"

Yuya Iwashita, Kazunori Sugiyasu, Masato Ikeda, Norifumi Fujita, Seiji Shinkai

Chem. Lett. 2004, 33, 1124-1125.

"Immobilization of a Two-Dimensional Porphyrin Assembly by Sol-Gel Polycondensation in the Gel
Phase"

Takanori Kishida, Norifumi Fujita, Kazuki Sada, Seiji Shinkai

Chem. Lett. 2004, 33, 1002-1003.

"Complementary Hydrogen-Bonding between Thymidine-Based Low Molecular-Weight Gelator and
Polynucleotide in Organic Media"

Kazunori Sugiyasu, Munenori Numata, Norifumi Fujita, Sun Min Park, Young Ji Yun, Byeang Hyean
Kim, Seiji Shinkai

Chem. Commun. 2004, 1996-1997.

"A Coordination Gelator that Shows a Reversible Chromatic Change and Sol-Gel Phase Transition
Behavior upon Oxidative / Reductive Stimuli"

Shin-ichro Kawano, Norifumi Fujita, and Seiji Shinkai

J. Am. Chem. Soc. 2004, 126, 8592-8593.

"Sol-gel Transcription of Silica-Based Hybrid Nanostructures Using Poly(N-vinylpyrrolidone)-coated
[60]Fullerene, Single-walled Carbon Nanotube and Block Copolymer Templates"

Norifumi Fujita, Masayoshi Asai, Taketomo Yamashita, and Seiji Shinkai

J. Mater. Chem. 2004, 14, 2106-2114.

"X-Ray Crystallographic Study of Alkylammonium Anthracene-9-Carboxylates as a Model for Fibrous
Structure of Binary Anthracene Salt Gels"

Takahiro Tani, Kazuki Sada, Masatsugu Ayabe, Yuya Iwashita, Takanori Kishida, Michihiro Shirakawa,
Norifumi Fujita, Seiji Shinkai

Collect. Czech. Chem. Commun. 2004, 69, 1292-1300.

"Visible Light Harvesting Organogels Composed of Cholesterol-Based Perylene Derivatives"

Kazunori Sugiyasu, Norifumi Fujita, and Seiji Shinkai

Angew. Chem. Int. Fd. 2004, 45, 1229-1233.

"Facile and Stable Dispersion of Carbon Nanotubes into a Hydrogel Composed of a Low Molecular-Weight
Gelator Bearing a Tautomeric Dye Group"

Masayoshi Asai, Kazunori Sugiyasu, Norifumi Fujita, and Seiji Shinkai

Chem. Lett. 2004, 33, 120-121.




SthfE —4-2

"Sol-Gel Polycondensation of Tetraethyl Orthosilicate (TEOS) in Sugar-Based Porphyrin Organogels:
Inorganic Conversion of Sugar-Directed Porphyrinic Fiber Library through Sol-Gel Transcription
Processes"

Shin-ichiro Kawano, Shun-ichi Tamaru, Norifumi Fujita, and Seiji Shinkai

Chem. Eur. J. 2004, 10, 343-351. (highlighted in frontispiece)

"Silica Gel Fabrication of [60]Fullerene Aggregates and Carbon Nanotubes Utilizing the Amphiphilic
Nature of Poly(N-vinylpyrrolidone) as a 'Glue™

Masayoshi Asai, Norifumi Fujita, Masahito Sano, and Seiji Shinkai

J. Mater. Chem. 2003, 13, 2145-2149.

"[60]Fullerene-Motivated Organogel Formation in a Porphyrin Derivative Bearing Programmed
Hydrogen-Bonding Site"

Michihiro Shirakawa, Norifumi Fujita, and Seiji Shinkai

J. Am. Chem. Soc. 2003, 125, 9902-9903 .

"Binary Organogelators which Show Light and Temperature Responsiveness"

Masatsugu Ayabe, Takanori Kishida, Norifumi Fujita, Kazuki Sada, and Seiji Shinkai

Org. Biomol. Chem. 2003, 1, 2744-27417.

"Unusual Emission Properties of a Triphenylene-Based Organogel System"

Masato Ikeda, Masayuki Takeuchi, and Seiji Shinkai

Chem. Commun. 2003, 1354-1355.

"Novel Host-Guest Organogels as Stabilized by the Formation of Crown-ammonium Pseudo-Rotaxane
Complexes"

Shin-ichiro Kawano, Norifumi Fujita, and Seiji Shinkai

Chem. Commun. 2003, 1352-1353.

"Hydrogen-Bond-Assisted Control of H versus J Aggregation Mode of Porphyrins Stacks in an Organogel
System"

Michihiro Shirakawa, Shin-ichiro Kawano, Norifumi Fujita, Kazuki Sada, and Seiji Shinkai

J. Org. Chem. 2003, 68, 5037-5044.

"Proton-Sensitive Fluorescent Organogels"

Kazunori Sugiyasu, Norifumi Fujita, Masayuki Takeuchi, Sunao Yamada, and Seiji Shinkai

Org. Biomol. Chem. 2003, 1, 895-899. (selected as a cover picture).

"Gels as Trmplates for Nanotubes"

Jong Hwa JUNG and Seiji Shinkai

Top. Curr. Chem., 2004, 248, 223-260.

"Nano-Hybridization Technique between Inorganic and Organic Materials"

GO F A7)y Ml A e F R TV T2 2 mY—, pp.21-27, 2004 4F 8 H

Seiji Shinkai and Norifumi FUJITA

BIEAETS, R s

“Inorganic” ‘Combinatorial Chemistry Utilizing Sol-Gel Transctiption of Gelatinous Organic
Superstructures (Chapter 2.3)

Oliver GRONWALD and Seiji Shinkai Ed. By N. Ueyama, A. Harada in Macromolecular Nanostructured
Materials, pp.101-107, Kodansya/Springer, Heidelberg, October, 2004

"Sol-Gel Transcription of Silica-Based Hybrid Nanostructures Using Poly(N-Vinylpyrrolidone)-Coated
[60]Fullerene, Single-Walled Carbon Nanotube and Block Copolymer Templates"

Norifumi FUJITA, Masayoshi ASAI, Taketomo YAMASHITA and Seiji Shinkai

J. Mater. Chem., 2004, 14, 2106-2114.

"Sol-Gel Reaction Using DNA as a Template: An Attempt Toward Transcription of DNA into Inorganic
Materials"

OMunenori NUMATA, Kazunori SUGIYASU, Teruaki HASEGAWA and Seiji Shinkai

Angew. Chem. Int. Ed., 2004, 43, 3279-3283.

Masayoshi Asai, Norifumi Fujita, Masahito Sano, and Seiji Shinkai

J. Mater. Chem. 2003, 13, 2145-2149.

"[60]Fullerene-Motivated Organogel Formation in a Porphyrin Derivative Bearing Programmed
Hydrogen-Bonding Site"

Michihiro Shirakawa, Norifumi Fujita, and Seiji Shinkai

J. Am. Chem. Soc. 2003, 125, 9902-9903 .




SthfE —4-3

"Binary Organogelators which Show Light and Temperature Responsiveness"

Masatsugu Ayabe, Takanori Kishida, Norifumi Fujita, Kazuki Sada, and Seiji Shinkai

Org. Biomol. Chem. 2003, 1, 2744-27417.

"Unusual Emission Properties of a Triphenylene-Based Organogel System"

Masato Ikeda, Masayuki Takeuchi, and Seiji Shinkai

Chem. Commun. 2003, 1354-1355.

"Novel Host-Guest Organogels as Stabilized by the Formation of Crown-ammonium Pseudo-Rotaxane
Complexes"

Shin-ichiro Kawano, Norifumi Fujita, and Seiji Shinkai

Chem. Commun. 2003, 1352-1353.

"Hydrogen-Bond-Assisted Control of H versus J Aggregation Mode of Porphyrins Stacks in an Organogel
System"

Michihiro Shirakawa, Shin-ichiro Kawano, Norifumi Fujita, Kazuki Sada, and Seiji Shinkai

J. Org. Chem. 2003, 68, 5037-5044.

FRFR

EWNHE : AR FPREFES - B0 FFRERKRES - @oFalims - SRS - MEA B H5R
ST T30

FresiERs 3% - International Symposium on Supramolecular Chemistry 2812 T 6 {4




