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ERNT 2 fE S THHONNITHZENTET, BB AA 2 TEREL ., BN 230 8 U CHHREICEFR T
XD B L RO E AR OS5 IRy 113, MEEDEMECH LTI H S B 23 e BN 1D
W T 1 » i 29 A 2 & TR TR ISR B L=,

(i) PtieLes $EIADA R : TV bAF L EA&EAA L, EBOE Wi AL DR A &
D128, Pdisloa $EIREAERE T AR FEHWTHEAA L B SR T UL Ptialea 51K
BONLEMFFTED, LIdL, AEA A NIRRTV LA KGR E RN A A 2 TR T 57
DI, I AA L F 2R A 77200 TR B SRR IZ 381 DEAALAE & DT A & BT o w] i i
B ERIETE T REROA VT~ —F 23R~ =R S5 TLE), T T IREELT
KEFEAZBUE T A2 ENMBINTND 2,2,2- N7 VA umy ) — )L 2RI, BUALERALOE
VNIRRT LT, BN FE B DA E KB A DAREZFH S LI LT, BNHE A % & HaE M
bz lEnboT-, ZOEBSIETIR, B OB L2 EZEITL T, JHV B O PtisLad 8
REAFHZENTET, BfEG X BEE AT ORE SR Pdioles $ER AL ONLAEIE CTHHZ L%
TR LT, BN F-OREE N CRZ R CTH O AITIE, BERANCER LZEE 25D PteLas 85
RBEFEOLNDGELHY ., SN & ORI Z M) Z L TERD O EEHIE TEL2 03D
DaoTle, IHIT, Ptizles SEREREEE L7214 T 5N (WA 78 °C) D 2,2,2- )7 VA uxk ) —)L
ERWEEET DL, ASAA U BETIOT OB B D30T T, AT RIS THEE
THHZENDD T, %, SESERISHZRET LIS 7-- T, @ H TES pH S0 B
NYINpR=E =Fa i E 15y gl

a) s

W

4. ) “EIRIBE DK b) ALH/\EROBRAKRZERZBLTERL-ERL S EAEE

FFFERL R DA B HFFSND IR

WERDABFRIEITB O TIE, 2 FON AR R LB RIS L > TSRS S C& Tz, —
7. 215y B BRI LICEDE RS FOARRICB O T, OO RITINZ T, S50
FAC KD ERIE N EE LTI EE LML TE Tz, R RS 72 Ry B kb2 X
U, THEEESCE LSRG FROFHE Y A2 o B ek iz ko
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TEERMLTETEY, HAMICATHEEO A CHEB(EE RO EIZIB W Thy 7O R EZ L
T&T=, A1k WERCR S EAE R O $m PRI Z IR L7243 FRXEH A TH & T, JWE R)»D
FEE oy I SN TSR I fr S LD, TERIE TIRHIESE LW+ ~5+ T/ A— L iE
WOy AR, —FhEEZ B (CHIEIL CTEDIDT UL, ARG DA XEIROY)
B ORI N TR ATRRIC D EFIFF SIS,

4.2 HOMBME AR /£imofbs R KT EHZ LV—7)

(DAFFEIEHEN A K OV R
RIFRT7 7 o~—%F AU ERERE T~ OSSR E E
(B3 Chem. Sci. 2010, 1, 68-71.)

SERERERL T DENL 1% HOLUDILFAEM L CRITIX, B REE AR DR m AL 1 E[RI T
P oEIEE A EEAFIEL CEATIZENTED, ZOFIEICE- T, AR T /R HAFE
AL, BRI R G A BB ST L2 LRI LT,

BERDF F A AR E BN T D L0IZERET L, RIS E E(L T2 22 MET LT, Alal,
(b F 2 AE M E IR T T FRT 7 H~—% R EEM L T- MioLaa BRIREE A Z SRR L, BRI L7
F L FERADERIREE RO E EALE R T LT, B LT Z U #E G RED DIV T % RKLPDA Ofid
FND 6 FeFa_TFREHEAE LB 2 H O DAL . ZOBNIF LR T A(ID% 2:1
DENETIRAL., DMSO B -4 2 2 L TERIRSE R ZAELE L7, #8h AFM (2X0, BRIk
BEAR SR ALER 7= Bk S T 2 BRI U TR L TR B T AR F2 B2 L 7-(1 5), 7=,
TENT 7 AT X% Tz QCM IZL55E S TIEND, BRIREE R AR EAR vl WA A&
THZELEMGB LT, T FRT T H~— IR TOME 13559, T2, BB ENROEAICIT
AR S LMEDNR N, T FRT T E~—RNEIRE DO BEL T SARRT /R4 H]
M3 25Z8T EEOSTTFREOILFERI DR FEBLL | B G 482 50 [ (2 MR [ 48 3R i 120
FFCeEnzla L,

2 B, 250.0 nm

7 250.0 nm

T & 250.0 nm 90

B 5 RIFR7TAT—REEHFDEAOERETE D AFM FHEE

AR /R EEHFELTHT /P VABRORABLEEPI0), BEW P, 7 TAZ—DE L
(5254 C Angew. Chem. Int. Ed. 2012, 51, 5893—5896.)

PEARR I SOIEERR B REIRZE AL, ZOFRT /R &AL VA7 VO EE KRG
LT B IV A XD ik B LT, SHIT, BERRER TCEERITHOZE T, @ A4
COEDPHE SN SEARE RN S B EEICRES NSRBI B LB DI T AL —
DERRA~ERBALZ (X 6),



Si(OMe)s+ calcination reduction
_— —— —
sol-gel
Pd1zlo4 Pdi2L24c(SiO2)m (PAO)ac(SiO2)m Pdnc(SiO2)m

6. Pd L, BRIREERE T TL—RELTRIALE-2BRILY - EB IS RFIEH DR F— L

SERZAHERL T AR 12, HOLUD EASTEMOH AN T ILadx I HAE AL C Misled
BEAAE B QAL G AR LT, D285 A E 1T, 24 B FE A BAAS BB BRI,
SUBFNVRIBME CHLT NI AN VT ZINZ TN -V EA T2 24, 5RO A RS
VR EFHFREL TR zEfEED T /o) ke E RIS DI LN TR, MG ik
THIET, MDA T NRIERERIL T R CEARR I COEA USIIEDIL, ZDOEIZIGL T
SVIFROIREENERNEAL LT, T7205, 7200 Y4 EORIERAZ AW HE4121E, R 2.6
nm. [E£E 8.8 nm DRI A3, F7= 2000 Y EE AW HEI2IE, FEE 2.1 nm., [BEAE 7.8 nm O
DFEEHE SN THEONZZE0 TEM BB OfENTIZ L > THLMNZ 272 (K 7)),

ZDOHFZEY IR A DONEBIZIE, S L L THWZ PdisLles $5KN—2 1720 & N T0D, &
ZC, VU IEE ARSI WIRFZR S CRERR L e W CRITTHZEICE - T(PAO), BEW Pda
IIAS—Z BT (¥ 8) , Xe B —AIZ&» TElER I A HI0 72030 XPS JIEEITV, Pd JF 1
L Si R FDOLRENTELIZEZA, %12 Pd RO/ EHL TS —EIllla-T-280b
D30 U BFRNTRN T T AZ—IMEFRF S T ERHBMNIC R T, EHIT, XAFS HIEATTHZ
T, VU A L COKENHADL TR T TLIZZ N, Fi2, V7TAZ—H n 13,
BERICH RS S n = 12 FRETHAHZENHALNIT o T-, AFER., $ERICEENIEBAT
ORI L THIESN -, BRI BL 0GR T ) 7T AX — D FHUWIHIEL LT

i e
[— - o

7. BZELUAD TEM EBE(E 8. LUNBITRBLI/ 5T LS5 RE—

ARG CREL-ART /EEICEDTInARRFFREEROZR (FEH - g (R) 7 v
—7)

HIRF /7 FEZ2ERERITE T2 R0\, EBEEE A T2 REHZ IR E w25
il ZOEH T T AR — BT DT InARXTFREDOMH EAERA OB Z et L=, BARHIC
%, AEPEMEREE LT GM1 HU 7 U4V RO 2 7InA KT FRELT, 40 7%
MBIRD ABNT T REffio>TRRETLT,

AR Bl VWT, GM1 A7 VAT ROPESIZI 7 AZ— b L T AT T REBINITERE
FTHIEIZEY, TV NA~—IRDJFRIK WG L7025 T I0ARHENIE RS ND ZEN B TND,
UL, SO IRAZRIA Oy DL BEHI T A —DET N E ST Mgt R E e S
TWD, MFES V—7"TIL, lyso-GM1 H 7 VAT RSB PEDBE ST 70 EBOK PO B 8458

- 13 -



Gy EINOIR A RBIENE S CTHHZEICE B LTI B A EEE LT, ZOIB VI ADEERSES L,
O-~UwZ A5 2 & AT AR L . BRAKPEDI 2L NIZHER U TR B L ST A S D6 i S DR 2
BHSNZL TS, LdL, GM1 B 7 VAT ROBEEE 5 B E DI ADLT F R T
BHDN>, Z DOHEREITBIAITE 22D -T2,

AWFFRCIBN T, BEM L — 7 LN () 7 v —7 CHFEIL TR A HEEL, GM1 27
TR ONEREEEES 25 A VI L C . BESHEL /072 1 8RR I L HERT T2 28T BEEHA TR T/
FlE OV LIz, B 1TET VT HESTERETV., BEEICHEHENERIN I TAX—T
bo—05 , MR HEH OB E AR FF CED 0 TXFH ChD 2 MR LT, BRI =8
(2, O AU 7 2N ELS VD ERBE 372 | FRRIAEIE O I A D Be AT AR Y 5%, BESHE 0 & AD
RTFREOHANER B CEDEHIHFEIND,

GM1 o7 UA T ROy 28 ANUT2BeNL -1, B o7 I beAd Y U biz &Rk L
7o ZERH KPS THDT-0IT, MG EN RO TLEIN, A AT — VxR /IMEL, D> O%h3R
72 OS2 B T A CRDO B AR LT, ZORNL /3T A % DMSO H
(DR SH B M E S DR AT 21T o 72, RIERFTORE R, WL T AAF L DIFE T T
70 °C IZINEAL T 10 B 5 2 L CEBIITSHAN DN L2 RWVELZ (K 9), 550
TSR B A KICEIL THRE THHZEN DT, PREIBEICB N T, ADXRTFR
ZEMSELHE N RIMIZRFT 2o TET, 5%, 2B B ONICT ~<0R
PAEERD,

12 P2+

24 >
Caz2+, DMSO

S
oS o
o - ¢
e 2 v - N €
- & R LA
N7 Z N - .
OH OH | ) " <
H OH S S
X Ho o a8 Y
H H ; 3
HO, S NHI—O0_  oH o
H H H AH A y OH 3
HO- 0\/Y\OH
OH| OH
wo_ ™, coon /' H H H H OH
o> 0
0 LA

H. N
KN fRO )

9. £IEEMMEH S/ REDEE

BRIRGEAR A E5R L LT — BB & D DNA £ A E 2 - I A s r i A xt o388k

(R &5 C J. Am. Chem. Soc. 2010, 132, 15930-15932.)
SERDF RIENAEM LT B REHIX

BEEICEEINDZEICEEL,

DNA $HABEIREA R S22 — 765

WEaFfolz DNA & LR/ fm

DOAEEEE T LT, AFRIZEB VT,

1~=3HEDEXD DNA HEFNEH 24 _“2.

BOhr FIC S R A & A L CIE/L , = ﬁi 12hd

DOENLA-ENTOTBAF L 2:1 O o

E/VEETIRA LT DMSO 8 ZENEY  oligonucleotide Ligand

R T HZECERREE R A ELT-

(¥ 10), 1§57~ DNA F ki~ D

EX—ROITEEY, KD DNA %

F(0.59 chains nm=2)IINEREDET Jhif%T 7L —he L THESE ST DNA F ki D%

J4(0.23 chains nm2)J0% 3 (FFEL EWIENDI-T2, B4 72 DNA LD MHILT-EZ

; SAR N

10. B DNA £ F/ REDEE

- 14 -



5 FRAREOHE R 6 D3RR S AL, FRIC L D72 AR ) DNA 212 72561213, 50 DNA
BRI L THAERAL TREEOESERD LR T D2 03T,

DFFFERE R DA % IAFFS D SR B

HEARE A RDREE R E 2 A TET=Z 8T, ERY F 7 TR —F R AL CTAREERE
\EDF LN — L E FICTHIENTET, BRI T OARFO ZMi % b TITE B E L T
IFGAR A TEDLELFTLVWTIETHY, TN FETITHEED RN SOOI 2 5 E HE 7
TR T DAL LD E S T-5 T EHIFF L T D,

4.3 H MBI AR Nm oS 2o 37 el i
(HEREKRT: BRI NV—T [GHTE A AF A A2 — NMER—7—7)

(DAFFE S0t N A e OVl R
BESH T/ NEIZFV B ETHS
(R 3L Nature Commun. 2012, 3, 1093. Chem. Lett. 2012, 41, 313-315.)

HARR CTIEH L I ECDNARE DRSS 103, UANVADZRIRE DE KA 7 2 VIR E I
FACIADDNAZE T, G -CAEBIE SRS N, HELINDREETFMINDT5H2L
DHBITNWD, —FH, N TR T, MEMEEZL O 7B RS FOREZIZRARSHHT-0
ZRTEDEHTR 3~10 T /A=Y AXDE Ry F a2 ACIAD HZ LT TE o7,

AHFFECIBNT, BRIV —T7 LN (52) 7 v —7 CH[E L CHFZE 2 HEEL . MasLosa FHER D
HRZZERIRGE RN I 2 R O CEDIIEE R THHZEND, $EAO NI Z I L~ T
BKEL, = DX R E @A AL I E TR EICBHET LI MF LIz, 28 %TF D C
KISV AT AL B BIZESTEAL, X\ ED 1 FiCHHIEFTTF D 3 IRTetkiE & REF
TEDLRRRDTR UG SR TR FICHE A2 AW CEE T 22 LI LT, HOM U FEH
ALFHEMI LT BUAL &, 2B T U AL B U7 BNL - 8% 2311 OFE/VEETIRAL, /N\T VY
DA HEASEDZET, Migles $5823 B CAREL . ZONTIC2E X T U ZATIAD T
(¥ 11),

B 1. BETBELL-T/NEICIEXRFUEAHAALTZEADER

NMR ZMWTHEER B EREL, o BiE Lotre DTy FBE2RETHILT. 1 4F
O X F U PRSIV R ORI S Z AN LT, SBI, idHté MEM /L
T B SRS AT (2 &0 AP D T AMESEZ T EFCIAD T A LA 72V 53 VTR
BHIFL T 100% D)= TAEAHSNIZZEZHOMNI LT, FEH TH SN OBUKIEDF RT/
S, PACIAD T - E e LR SRR P RIS IR B S DB 2R o To 8B 2 b5,

- 15 -



(QWFFERLR D4 % FFS 1L B

ARRERIT N TR THNO TH B REERE DI 7 VIR F ISP CAD 12 Efi ] TH
Do BRICEDHTRNG3F D3, LORKAERBE RS FICIEHT D RESICETERETE, SbiC
KGRI FAER DS TE T2 2L THID TEMSIZR TH D, 4% RFELIGHTHIE T
LWERSF ORE AR AT IE-CHERE R A ISP TE D LI L TUD,

5.4 HOEMBALAIRF /NEO{bs  (HEKS EHIV—7)

(DIFFEFREN TS K OV R
HZESERDONE I T FRREEZ R T HIE T IVER 2%

(535330 J. Am. Chem. Soc. 2007, 129, 10652-10653.)

H OB EA R LRI B E 2/ 720008 %< FiCEkm 2 B ekt Lz
MisLos $ERITIMEN IS/ A—MVE Z | ZONEH NN 3 T/ A— VAR Z 5B K72 ZEH
ThD, SERERER T DIV N> Tz RN O E A B BT 5L Jravth B0ERAL O NN
HHEREE AT DT OB IRAICEHAN I B REREZ
BLiE T HZENTED, W ZEROREIN 31257
O, 24 HHOF RSN ICHERE S TH, (LA EME
NIEBERER I+ 07 E@ME 2 IR CE 5720 Ak
BHamnT EWFF &,

FiRDOFEEMM ST, T I BRHERORFEREE A5 Boc
RINEBICARE T D 2 L 2 RaT LT, 7 2 B A
B INOREB I ER S N 22T, B R DRSS D X
INTEWVERIRMEZ BT 54K 2EM & L CORIH N
IR, KFET X o7 F REHAE A L7l 1
AL, NT VT AA T DR EISNTE 5
ZEERWE LT,

D-7 7= FERE LT T = A EM LR A
W TAR L7z h AR RS X SR S ES AT i
Z. Bt AR MV EHIETHZ LT, 7
WIRT X VBN ERBIN-Z LI LY AR AR
T2 WERIREEIR O B AR 2R &2 &
NRhhotz (K12), O

Fo. T BBEEOKRAECL, BEA45mm O B/ 12 PI/BEESL. XS5
BRIRSERDONTBICER N T 96 FREED T 2 VeI A2 . F/NEEEE
T X BIRIE OB L B AR CHIE L CEMRTE
HZEERWE LR, ZOMRETIC, BERRPEERRIERONTICIT Y v B & al i
TEHEEZT,

VU BRI DT ) NEZHEL L LTES AR
(JF 233 Nature. Chem. 2010, 2, 25-29. Angew. Chem. Int. Ed. 2011, 50, 4858—4861.)

PESCREEE L= NiIEE, ZROKBENER LA CZRETHY . FUSH L LT
OFAD TR ABFFEIZIBNTE, MO FETIEEKT D2 2 LMLV 5nm LT D4
B L) DR DA R A IR Lz,

VU EE ORE T A Z2BERE 2R BT 5720, Rt P\ TR b EERMELO—
DTHD, FrZ, YU AT/ RFORE SRBIROFEEHIEIL, £ OMECHEED HIEIC
BOWTEETH LM, FEOR > 72 5nm L FOR T2 4K T 5 2 LIIWEETH D, v U7
R B RIS I U D FEMAITBUKER I 2 A4 2720 BEHA S < 2 BUKIESR i 2 #329
T, BEROREIE NG SRR 20 O > U WBHR 23/ 5% LI s h

- 16 -



Do
24 B D7 Na—A%EELE LT BUKED T /Nl 2B T HERIREE A% | BikMED7aarv i+
%oy & T DIRBECIAE L U BIHIBEIA TH DT T AN T (TMOS) & N2 CHE A S EA T
STEZA BERONE T Y V-V G EIT LT Z &R b o7z, B ESHT R L OVE 781
B R A AT L7 AE B, BAE 3 nm T, 20 HUE DY 1.01 LU T 4D TR BIER s WU BT
R NE R CEIEN DI
7o Flz, BRIREERDO REEZR
TMOS O&EAEZHIEITID,
FER T BT kLA DRI
ZHIEICHIE T RE ChD L%
U,

ENAASSY IV Aoy Ve
EA R UTE RS TEIRIZ )L T,
ibF 2o ity va=y
LD HTERAZ NN Z THE S BOG
2I1ok. VA R OFRE
IO R BB T
WwECTE, ar-va VgL
Fo& Bt ki a6 e HOMQ\/\O_E
RTEHZEL RWE LT, F2,

VIV RO D RO IR B %

YN KD LT, HrHk 13. YUDF/HFDERRAF—L
PERE LT 2T 2R

ERBCELZENboTE,

Si(OCH3)s
(TMOS)

F/NE O B FERFHLB8ERPN/S OFE 5B
(FZEGm L J. Am. Chem. Soc. 2010, 132, 2544-2545. Angew. Chem. Int. Ed. 2008, 47,
5780-5782.)

ELRZ2 22 GE R DN 22 RIE, bk & 2R FED HREFE DB AZ BIEICATHOZEN TED, Fo, &
ASNICE R IT Mm% EICERIN T, IBEMEI IR FFESNDDO T, $5RINEBIAR/ D5y
T TSI A TG TEDLE Z DILD, SR Z T IR AE ORI 228 T, $5ADIN,/
SATHBEEN B2, BTy A &2 S T IR VED IO IR BEE RN O T a1
~E BT TR CEA LRSS, ZOXH7, iy FEREHCEDS T mEEEL, D
o PR RE A PR ER LT,

TNV S E GG Lo TEAE LB T LTV T A d v Lo B CHLERMBIZED . Bk
72 F JNEZFD Misles ERIREE (K%

= (M 14), 85 S OFRSTBEDT-
DA, SRR EITEKEDO B REHEL IR
IRIALIE A L BUK PRSI~ D VA i

24

Ea i CEDLy kit e T o7, B
fin X ARAE A S AR ICE, 24 AL DR
BT VBB NEE ST | B y
BAg S ) A=V Dl B 72 BRIR A A% A3
O boTz, ZOEKMEF
WL, BiKMES T-CThHD T AN v E

=
\_¢
A\
os]
=
V4
84

BERPIBICH I B Lvb) 20y i
JLSRT IR LRENG  IEHA 3 c:R= -O(CHE):;CHZ

DLETIVEMIEOZEMABONTZE g 14 Bgh7 L% )L % ERMUI-BKIES /51
T RNTE LT, FelR7R T V2 L H i R ]
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HITHERI T 52 Lo k) | SRR O T35 T oo T R FTHI TR ASME T/ Fl
RE AT B 2% R,

LR TEL L CL ASRIZE R THY IR E L TR 2 7V R & A b A i A > 5 I
PES FALSHERL . /L2 CIEEBL RSB T IR IO RS A R Ui, Bl 438 °C
DAT R AR TR T 28T A A D E ORI > TERLT MisLas 5K
NMR AT %4572 L 25 SERNTEIC
AL 24 [HOamxt, FEFMEL
UL e =N (A UK RN ANE
BISH . EBEZ RS> TV LD
7= (X 15) . ZOFERIEHRIZ Coo 77—
LB H% T NMR (LN 247 7= &0
2. 77—V N EE RO T NI
VAR DT L TR T MM RS
BERINIZISIT 57 T — L D R TR
X 128 mM ([ZHAZERb) T, =
DYRFEFE T ML= D 30 (%L1 ECThHY. *
FONETORMETEL R s 12PANG): X
BEARD VRS IR Z RN E 28 15. AOR &R F B Rt/ B
NTET,

T /NEEER U R2EEL R RDEOTHE
HREFAUICED T /N O EL FIRL TE2), SRS Z Db O OWVEZTEL , 225,
ROWNEZFT /NEEL TEHTHZEL RN, ) 0-0AZ 9 ZIZELEENR TEHET—HIGE
K | Gi) AR =R -2 S 7o TREER, (i) R 7 (YRl 727 Y X
RUGEAR72E | SESEMEE LD ST ESHRO B K2 ZEK L TETRY, TNOORNLFLEB &
BAA AN Lo THENTEERNENIL, AIRMED T /Wi &L TETBL, T AN F3, T /W
I TE 2 DGV AAENCE S THA T 4y T4 7 HZET MO FIETIIEIR TSR IE
FE A FIRTELEWIFIND, /o, TOMEIZHRTDBIRIR D B WIS D,

1) vo—RIgEKOT JNHEICBITA0-0AZ 7 X HER
EHEBERT ) NEICIITS DNA BHESS O AL
(R 3L Nature Chem. 2009, 1, 53-56.)

BT —RIGE R T R H ERITHE Y T 2855 AW D SEm 380 . FDF /N Tk, FElCHE
W HE D ESICE S T FENHIEESN 2 0-0AZ 7 I K55 TN SN D, AR5
TIEZOF /NmZEEHAL T, T 01 E2IT 25N/ O X7V AT R T HEMEZ L
Efb LT,

SHEFERILL FOBNXIL A F R 1%, = bt —a ARD 7= M Tlrdk ¢ Z EHMAE
WEa DT ENH RN ENEDILTND, LINLZRBBAERNTIL, TORER XV AT Rl %,
LS EDOBIKMEDZEFLNITEEET HTE T, /NS ZHESEIEZFFRAIZ/EV L, AT
BT ROIGE - RIFE FZBL TWD, AFFECIE, B 7 —RISEHANO T /NHEIZBW T, £/ X
JUATFR A LU ORI 2R B 2 B b LTz, &5 NMR & & BLRS S XA AT 2>
5. A & U IR DBk MEZE RN T anti-Hoogsteen B K FE G A xf 2T+ 52 L% M
HNTLTZ (K 16) . ST, S DO RSZMMRETHIE T, T-A ORSNDOTY XTIV FFRE25 1
ST, FOREL . A LT @ anti-Hoogsteen UK FE A RHZID | R — EEWEEE
L7 (1% 17)
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B 16. ES5— if’*%@*ﬁa_d'oé:vd'/lﬂﬁl BOTRELSNIB/ND RNA Z B34

= 2
= N I

T N?\C o—P—0H
F:‘/Ng/\ —N~p¢ { rllr 7N |
N r& T!I ~w _ SA 7
S A N
N N HO. N .o HoN /)
L l = | Y 0. o o "
o i L oyu o
Pt > - .HN |
| N = (I) A (\N}N,- T
N—/=N N HO—P—O, o
I} N
o

» 2 He
S N
I e W
Pt N> N g P [
12N05¢

B 17. fitHFRIcEBRERLIZES— if’*ﬁst %GDW*B’C Elesh =25 Ex D _FH

FERERT /NEICEITS D-A 7RI ALEE
(J? S J. Am. Chem. Soc. 2010, 132, 7864-7865.)

BN —Mo1 (D) EEFT7 787 % — M1 (A) ORNIE< Emi B #8hAE A AL, /E'Joté
FEE D A DI DEFEROEETIELLTH I THHD, — AN A LS| D-A-D-A- 2[R
EESNTLE), BT —RIGERNED T JNEIT, D-DAX Y| _oto‘f%ﬁﬁ‘éf\%%t%ﬁ%ﬁﬁ%%ﬂ
TEDHID BREFE ST (D) T T7XL VAR (A) BT IBINACERL ., o F1ETIE
T HZENHELWIERFRELSY A-D-A-A 2 H 55 4 HEMAKZEEIITHELELZ (4 18), =
ODEKEMS@LT#iﬁ/FT%@‘:&b\ 1TH NMR % 28l AND AR FE 23RO H AL, ZDAE
L7 ARG T DO EIARA T T D2 D3 Do T2, RO ETF O35 ERIURFPED R 7
T UL EET, N 72=L <YL <EL U DJRIHEL T,

Pd e

ror Ng/\M’.\CN - ' *a'LA
;’1812 - C =

O N=—N a I

o NO/\ e = v B 18. IEXFREESH D
12N07 o (X-ray) ' FERBEEER

Wiz S OF FE S T OB BRER
(&3 3 Proc. Nat. Acad. Sci. USA. 2009, 106, 10435-10437.)

BE . B EERRYE S CHOHE L -4,5-T A 13k P CEE 925200 703 MR - E— A e
MR+ 5E91C 180 EFORIEELANSO-0AZ Y7 U TRAIL , HEREME G L5, AF5EI
BDTIL, ZORUGA-E— A FOFHEZN RN | BRI A& B D D56 TH A N8 <
ﬁ**ﬁuﬁu‘_o ESNEI2 AT —RIGE KD ) NEZ HWAZET, FNEN 2 555 5 431D
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B 19. ES—REEARRNTOEL U -45-CA2 D3 ERLV 5 TEFRE

FEHRERT /NEICBTHEREEED 3 EEM (B -k (L) 7 —7)
(FU&7# 3L Chem. Commun. 2008, 2328-2330.)
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THEEEE T 5L T, [A— D& Rk RE 3 0172 BRI 1D (2a)s & E&AINHDHZEITK
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C n n ]
N 7 L Cu" o
= 0u
1>{2a); 3 2(3'2b-3)  273.3-2¢-3)

® 20. REFIIATOLEHADERETR

EBRBRER T/ NEIZBI DAL 74— \—35iE (B H - Ik (L) 7 v—7)
(B30 J. Am. Chem. Soc. 2009, 131, 2782-2783.)
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PESy 1T D, —J7. B 7RISR 1a WEBIC 14y T BB SN 7= a5 1A 1ao2 1Tkt R LTz,
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DFERIEE

FEBEE T / NEEEALLERAT 7725 —0lm X nfT5IE Rk
(J. Am. Chem. Soc. 2010, 132, 15553-15555.)
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o 22. F/AHAETERLT-
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Trigonal Prism

(1) AR SR 2 S 7o TR EE AR
NT =05 2 B B— RGO
(FE# 3L J. Am. Chem. Soc. 2011, 133, 12445-12447.)
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cis-bridged isomer

@’?R'{co thu’:va @ \‘co { Xray *LT:)I/%:'-;-L\ 2 *y(%{$

(i) AT AV B F-ZAl o 7o 7Y X LR GEAR
FRNEICKVBEINI=RTIFROTH—NT 4T
(5250 ¢ Angew. Chem. Int. Ed. 2009, 48, 8695-8698.)
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figf B> F /N 23 3-% Knoevenagel i 6 its
(FE# 3 J. Am. Chem. Soc. 2012, 134, 162-164.)
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WIAREEAR DT N DS AR A IS
(E E5w 3L Chem. Commun. 2010, 46, 3460-3462.)
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N

B 26. WREBEARDFT/HRETTETZURILUD2 + 2]FE=1[4 + 2] BB IS LT=

F7NETOHETTEI 707 7SR
(256 3C Chem. Commun. 2010, 46, 5897-5899. Chem. Soc. Rev. 2009, 38, 1714-1725.)
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INEINC B AE T, 2ROV T VT A MmO R A 26T T2, ARS8 B IR0 24 IS0
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T =V RN TR T DA RPERR Y
(F %3¢ Nature Chem. 2010, 2, 780-783.)
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(5% ¢ Angew. Chem.Int. Ed. 2010, 49,
8912-8914.)
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(523 3C Angew. Chem.Int. Ed. 2010, 49, 8912-8914.)
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EREREE LB IO BMELTZT /221

(R Angew. Chem. Int. Ed. 2012, 51, 2379-2381.)
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RIENZERF TREIRZDHLIIC
oty ZOH T B NAALRIEDORS i
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(R %% X J Am. Chem. Soc. 2007, 129,
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HFLMER Y RT — 785 AN TO~ITIF —/L RO B
(JF&74 30 Nature 2009, 461, 633-635.)
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(3 3C Chem. Asian J. 2009, 4, 1524-1526.)
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