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FFER R OMEE (3£30) : This work aimed at understanding the mechanistic aspect in the novel
binding mode of cryptand-like porphyrinoids and also the structural factors that enables allosteric
binding. A number of the cryptand-like porphyrinoids made of six pyrroles and three six-membered
(hetero)aromatics were prepared and their multiple binding behavior of guest molecules was
investigated. The cryptands containing three and two pyridines bind three and two carboxylic acids,
respectively, where ideal positive homotropic allosteric binding behavior was observed through the
titration experiments in CH,Cl,. The intermediate complexes of a one-to-one or a one-to-two
host-guest ratio were observed in acetonitrile to show that allosteric binding based on multiple
hydrogen bondings is unfavorable in polar solvents. Three cryptands containing alkyl substituents
of a different steric bulk at the pyrrole B-positions were used to study binding behavior of alcohols.
VT-NMR experiments on the dry CDCI; solution of a mixture of cryptand and alcohol revealed
positive allosteric binding behavior. A bulky iso-butyl substituent next to the pyridine increased
equilibrium constants. Cryptand with the cyano substituents at the bridgehead greatly improved the
stability of the cryptand-like porphyrinoid, which expands the scope of allosteric binding.

AAFRTEHA
(SHEEANL - 1)
B R g a  &F
200 94 1, 500, 000 450, 000 1, 950, 000
201 04 1, 300, 000 390, 000 1, 690, 000
201 14E 900, 000 270, 000 1. 170, 000
o Er 3, 700, 000 1, 110, 000 4, 810, 000

BRAB : L%
FIBFE D4R - M : IERB(LY: - AR
XU} ARG



1. WFIERHAR S D1 5

NET BB OREWILE E O E KRR
WCEBEAICR N T r AT U v 7RI
— WRAE WA % T D FERRTE I B ORI &
ZAREICT 2 EELMEEZNE L TV DA
TIRIAWDENLER SN TWD, ERRT
WTBEMEHOEER A=A LZL DT R
TV T 4 —MER L, AERKISED ON-OFF
RT 4 =Ry 7 EA[FELE LTWDEN, AL
MERTZDOX D R RE RT3
AT DEMERT D FIIR S TIE v, FRic,
—FEE O VU > RMBNAR Z OB -1 % 1
RKEFEDLHRE IR Y 7 RIEEOT B AT Y
v VRN RAFERTHZ LIS ENEL ., b
FIZRWTHRR T _RERERAEDO—D L
RoTE, Vo INARANTHTFRTIDOL
YT aRT Y UT 4 — B ERTENITHE
BMIBISENFFFL LTEL T E~D RN
WrRES N5, RFFETIE, By LZEDA
F=TTHY ., ) —IVEZEETHD ] M
Lehn IZX» TR EN/=27 ) 7 X K (FEH#
1) OFLUWENIEERARE L, TuxT
Vo 705 AT AELTHRET DH L7
TREEEFEDOEEA T = X L& 5T
THFEEHNE LT,

2. WHEDOHBY

MIE 7 2,6-C U ALY U A hEpk B
T BEH Y S E U RIE, TAa—ARh
IRV EDOY B KNN3 >D7 L7 K
\CHERAL L, VR VB ORI IED T
AT v VRN OEND Z EEREL
7= (J. Setsune, et al. J. Am Chem. Soc.
2008, 130, 2404-2405), Z DV Y FH K
iz ILIC LT, Mix OFBEREER L, £
DNRA VT 4V TREIC B 2 5 2 HiEER
FTEHLMNCT D Z &, i e BR %
AL TAZ L2 EAE LT,

3. WrED kL

EBART 7Y T EOERRSNE VT,
2 OEBILEZHET IRV U A RAL
7 VTR RFEREFRHRICARK L, LAY
DRIEEIT T2, TNED/NRA T 4 VT HE
X UV-vis i EFEBR, VI-NMR AR 1o
FVHAGMNZ LT,

4. WFFCRRE

(1) W'EE R

3ODEV VU ERATHY VT H Y Réald
la & 2a ORISR, 1 OBV V%
32527 1) 7 X K 6b it 1b & 2a O
ISTCTRRILEONDD, 22508 V%
H+TH270VFE L R6blEla & 2b OKIGT
BAHZLITFTER)oTz, —F, la LR A
TAFE FEDKIGICE VAR LY E Y

AEYT U 3a DA VRS TEVK
IEMER TR L, T a— VEOAIY 4a 2 ba
ERBIGZDHEERWE L, ZORER
ZHIT LT, 83al 1b EDRIEEITV, 6b &
BT D2 LN TE T, 3ald TMSCN & DU
LDV T AR Ta &5 %, @ DDQ
Wiz LY 8a 157, 8ald la & DISKIZ K
DINVREL 9a #5277, 6a 7 AT U v
INRA VT 4 T EOBNT-BEEH L
TWAMN, 7 U ¥ ROWEIEMIBRLE =
FRT W R T Y — LA X U EEEA LT
BY . FFICEMESRM T TIOEMRE - 0
TVENHSATH o7, 9a X2 0N Z R
L7z7 VT H RTHY, HipHHEEERR M
MEEns,

(2) HIVIR Bk OB

6alliZy 7 L A X P TIE3I OO IR
Vg (NY A alig, 7 aaliig, 7
E) BRI DH, ZORRIZ, IEOT e AT

6a (X =N) 6d (R = Me, R? = i-Bu)
6c (X =CH) 6e (R! =i-Bu, R? = Me)
N R
[ 1) HCHO
= X YF acid
NNH HN-¢ 2) DDQ
Y Y la —»

1a (X = N, Y=H)

1b (X = CH, Y=H)
2a (X =N, Y=CHO)
2b (X = CH, Y=CHO)

TMSCN
CN

A N

CN
7a

v ZNBENESND Z LI CDCL, T NMR
WENLH LN ERS> T WD, CHCL, H
(8.9%10°M) T UV-vis JHE TILEMIT
g 1 BEEO AT NOVEEBLIEI S .
3 M ED TFA DI T ALY MV
L7z (K 1a), 4Rk L7z 6a- (TFA), 1% 340 nm
& 416 nm (2R K & 8>, Z Tk LT,
TR A MeCON-CH,C1, 9:1 (8.8x10° M) (24 %
D&, BRI EET D F TIZ 30 Y EFEE D TFA
ZE L LTe (K 1c), L2, HEDOHH
BERECHLALTZ 460 nm AT O WRIAR K 1L 440 nm
fHEICBEN L, HEDOHRBITIE 6a- (TFA), IC
JFHE I AWIE D 411 nm (2N, ULE
DX, WBEDOKE 72 MeCN HCIXBE 72
TuaAT Y v 7 hRITRO 5T, 6a- (TFA)
X 6a- (TFA) , DB S NT=b D EBEZBND,
6clX 1 YEDTFA LFEAT D EBZBNDH,
MeCN-CH,C1, 9:1 DIRAVEREF (8. 6x10° M)
TR 30 Y EFEE CRIFIZEE L, 456 nm (2




TR 2 & DR AW RN T 6¢- (TFA) IZ)7 B
T&5 (Kle), ZDOWINIEF CIREEH C 6a
& TFA O EHIA B THIL T 460 nm £
ORI EFEELL TS, 65T, Z? 460 nm
FHTOWILIL 6a- (TFA) IZIRIETE 5, —7,
6biX2YEDTRA LFEGTHEEZLNAN
MeCN-CH,C1, 9:1 DIRAEEEH (0. 58x107° M)
1350 30 YEREE CRIFIZEL, 434 nm D
AW 1 6b - (TFA),
Z OWIILIF CHAEA T 6a & TFA O EH
HHBR P CEIAL/Z 435 nm T OWRIL & BEELL
TW5h, fitoT, Z® 435 nm [HEDOWRIE
6a- (TFA), IZ)R)E CT& 5, 6b D CHCL, H
(1.91x10° M) T® UV-vis {WiE CTIL& @%qz
MERT 1D AT MV B &
M. K4 480 TFA OFRINTAL7 VL
DUNHE L7z (X 1b), 6b- (TFA), i 444 nm (Z
WK 2R D, Z DO EEBRN LS LN
Hill E#0% 2.0 ERETE -,

1. TFAICL% UV-vis
W€, a,b) CHCl, FD 6a
(3 eq),6b (4 eq), c,d,e) é
MeCN-CH,C1, (9:1) W o *#
6a ,6b, 6¢c (30 eq),

B) TIha—LoT7Ta ATV v 7N A
Fa4vT

6a 23 VIR g L RERIZ 3o & ) —)1
ZELD AT E T X B db A IE AT 2 B B 5 2
(7257203, WP COMMEFEBRTIE 7 /L2
— VOB EBEA T DAKOZENRIE L 7
0. EORNZEENIRHOEETHoT2, &
2T, 7R N7 A HEAR TOIRE & B V-
D% Z VI-NMR (2 X W HIE L. van’t Hoff 7
a2y N HENIFEEIERE LT, Er—/L B
ND T IV F )V EHILT 7 A BN SR
(LR B e RIFT L2 BB LT, Tv
FABHLDORIN L 3-AF)-4—A VT F)L
6d,. 31 VT FI)L—4-AF )UK 6Ge ZERK L.
TH =), T = ) — VKR B RN R E &
st L7z, CDCl,H, 50°C T 6d & BtOH %
EILVESYWOEY T —/LNH 72 k21X 8.9 ppm
WEND (K2), 2047 2 H 7 MMEEtOH
AFAE Lfotb\iz%é@ﬁ& FIEFELCTHY .
EtOH X728 RITFBE L TV D B X LD, &

N

ZIRETE 5 (X 1d),

DY T FTEEOIKT & HIciRsE >~
ML, Zue—RFbL7z, ®iZ, -30°C L V&
HBIZ72A &, 10.9 ppm & 8.9 ppm D 2 DD
7%/V&L’\§'JL FORSHIL1:2 7o Tz,
#%H D7 F L EtOH OFAL LTV 6d
DIFIINTT RE—BTDH, BolknroE
2T, iED Y 7% 6d- (EtOH) , (127 )E T
%éoiﬁﬂ%%uhwmm@ﬁETwW
‘CTorra—/LNH e b Iy 7
;i 10.9 ppm TH o7~ HIZ, 5.8 ppm (ZH
NABENO T 1 b HIRETIEZ 112 OS5

iz 48 Uiz, LA EFEE DS . EtOH DR
X7 e A7y 7 THY ., EHE T 6d-
(EtOH) ; & 6d D WAZHED T= DI 7 F /LM
SEHEULENTND Z ENBH LM R o T,

3]
o

o
(@)

|

|

|

N

o
00000000000

2. CDCl, 1 6b & EtOH (1:1){EA
75 NMR (1&&%@?&)

6d (4.7 mM) & EtOH (3.3 eq) ® CDC1,IRi%
TiEve—/LNH 72 k2 8.9 ppm (50°C)
5 10.9 ppm (=60 C)IZ> 7 F L7z, ZD
KRGS 7 M EtOH DA > F 4 o 71T &
HKFREEERE "R L C\W5, —J5, Etod
?DCH, 7' v 1% 3.7 ppm (50 C)ﬁ‘%2.7ppm
(=60 °C)~, EtOH @ CH, 7= k1% 1.2 ppm
(50°C) /% 0.1 ppm (=60 °C) ~EREHE > 7 b
Lz, =4 /) — NN EERICHENZZ V7
Z v RNEREIE CEREBWRSIR 2 Z 725
ZHNAEtOH®D OH 72 k> % 7.5 ppm (60
OBl N, TS50 Iy T b
2 ti% 6a.6e (B L CHLIALER L TH -7,
6d (4.5 mM) & PhOH (5.9 eq) ® CDCl, &K T
IZ¥e—/LNH 72 b3 8.9 ppm (50 °C) >
5 10.2 ppm (=60°C) 12> 7 K L. PhOH ® OH
712 bt 4.8 ppm (50 °C)A>5 11.5 ppm
(=60 °C)Ic> 7 hL7-s NH 71 k13-10 °C
MBH-60°CETHT IHNTT FOBITFEE
23, =10 °C L Y IR TIE PhOH @A /L b
a kv, Ba—BOTIFNLTa ko
DY T FNNZENEN 2 A (L) 1253 LT,
ZDZ EHE PhOH DETIZ L Y Cop RFAMED
LbNDENS)I-T-, Ba—/L NH 71 k

Wy DR F]



VDI AT T N OIREREMEZ I L
7o van't Hoff 7' > ~ (X 3) BEIF /3T
A—H—FPTE LTz, A T 4 7 HEIX 6d,
6a, 6e DIEL 72V 3 DD H ) — L5 TF%
T 5 EHERIL 298 K T, FNEN
7.7x10° 1.8%x10% 5.8x10° LPETET-, 7
= /= 3 PO b REEOHETH Y
(2.0x10°, 1. 8x10% 1. 0x10%) . #" & b Pl iz
OiEfE, BiG, BV U lo e e —v BALIC
mE WA Y TFNEETHI Y T X R 6d

o . S S o oy .
DENNA T 0 TREDRH BT o 7,
.| Bas(EtOH), e 7| sar(PhOH),
x b4
£ - £
e e
Ba(EOH)3 g | BdH{PhOH)y U e
.".'.
...-".
e 2 : A
-
-~
..l"
T -
: Bes(EXOH); s L B (PhOH)y e ,."""
; - P
o~
N - ® -
5 - 5"’ i
s e
- Py
> 4
r'j f"

X 3. CDCl, F1o 6a,6d, 6e & 34FD EtOH (Z£X) ,
%m(tl)@THX7J/7&@%WWI& B3
% van't Hoff 7’z v |k,

PlED X iz, R TIXEBRED RS
H7e s VT H v Ry T a5 8A8KT 52
ENTE T, A=Y —D6 BRI ELT
7o b AEREZR Y U EENEN 3 E,
2 Ml 1 & TeiHER OB ZEE) % B 5 25T
THZ LI VRN FINFI 2,
1 AEHSE LR EURICEE T AR 2B 5 2 &
NWT&E7, 7T b=kMU DX MmN
HTRANLRBOT e AT Y v 7 2R
ﬁ@:%ﬁwﬁ\Vﬁmwf&yﬁfkn@

%®wwf/ﬁﬁﬁﬁ7%@?)7&/

K 6 kwf%ﬁM%@THXT)/7ﬁ
A4/T4/7#E_5_E%%Eﬁ
7o —F. 7/1/:'~/W)Eﬂﬁﬂcob\f%7m
ATV ITIRNA T 4 VTN D I E
%%%E’J CAEAT 5 Z ENTE -, ZORL

i7 ) FH R TFDOT VR LERILD
EESICEVEREEZZ L2 RN L
7 Eh\ RNV T 4V A4 Ry Y Fa R
DG I T & o T2 AL RT3 2 it & K
XL WETEDLYUT ) FHUIKROBEIITHRK
L7,

5. F/RRFGm S
WFFEAREFE , WHFEor 8 K O EENF7EE |2
By

GdEsEams) GGHT710)

(1) M. Mori, T. Okawa, N. Tizuna, K. Nakayama,
J. M. Lintuluoto, J. Setsune, Dynamic Figure
Eight Loop Structure of meso-Tetraaryl[32]-
octaphyrins(1.0.1.0.1.0.1.0), J  Org
Chem., 2009, 74, 3579-3582. <reviewed>
(2) Y. Takao, T. Ohno, K. Moriwaki, F.
Matsumoto, J. Setsune, Photooxidation of
Phenol Derivatives Using
myu— (Dihydroxo) dipalladium(IT)
Bisporphyrin Complex, J.  Porphyrins
Phthalocyanines, 2010, 14, 64-68.
{reviewed>

(3) J. Setsune, M. Kawama, T. Nishinaka,
Helical Binuclear Co(II) Complexes of
Pyriporphyrin  Analogue for Sensing
Homochiral Carboxylic Acids, Tetrahedron
Lett., 2011, 562, 1773-1777. <reviewed
(4) J. Setsune, S. Omae, Homohelical
Porphyrin Analogue Embedded with Binaphthol
Units, Chem. Lett., 2012, 41, 168-169.
{reviewed>

(5) J. Setsune, K. Watanabe, Synthesis and
Structure of Expanded Pyriporphyrins
Containing a Dipyrrylpyridine Unit, J.
Porphyrins Phthalocyanines, 2012, in press.
{reviewed>

(6) J. Setsune, K. Yamato, Highly Reactive
meso—Like Positions of Dipyrihexaphyrin.
Chem. Commun., 2012, 48, 4447-4449.
{reviewed>

(7) J. Setsune, Helical Chirality Induction
of Expanded Porphyrin Analogues, J. Chem.
Sci., 2012, in press. <reviewed>

(Fa%R) Gt

(1) Jun—ichiro Setsune, Helical Chirality
Induction of Expanded Porphyrin Analogues,
The 14th International Symposium on Modern
Trends of Inorganic Chemistry,
2011/12/10-13, Hyderabad, India.

(2) KRFASFE, WtEE—Ag, fEsafiiEtns v
TR RDEEFDHEE, H2 2 E%Eﬂﬁ
BfbEatime 1P117 2011/9/21 23 B
K

(3) FrERT-. WA R, BRI 7 v
7 Z e — W ZxtT B VR RO R
BEIRTE R, 2B 2 2 I EERE AL FR RS
2P071 2011/9/21-23 Sk K

(4) FERH WEHE RS, EXT TR
WA TR — L OLRK &R .
BTEIARARARN - FAMEFEYURT T L
2011/5/28-29 JRE K




(5) HrEdi-r-, WAIEE AL, BRILKT 7 oA
JAER— VKD ANNREOT v AT
Vo J R AT 407 BTREKRAN 7
Z MEFEY R Y T A 2011/5/28-29 K
VN

(6) HrEdMT-, Juha Lintuluoto, MEEH—HAL,
AR—Hh—rHTHvrat s e —L
ETIVF = UFERE OSERIERRIZEB T D
EOTRATY v 7R, AAREFRHEI 1
FFEL 1D8-12 2011/3/26-29 AR
2

(7) Vaidas Savukynas. WE{EJE—FR. 27 U~
A RBIRVT 4 ) o7 FFa—ro7 =4
VR VT 4 BT DR R, AR
A9 1 RFES 2DB-06 2011/3/26-29
PHER)II R

) RFASE, WEM -5, vy
VERTLIRGH IV T ROGEE Y
v REZZES), B AREERE 9 1 BFFER
2DB-05 2011/3/26-29 HiZs)I| K%

(9) AELE, WEEE—RE, C3h XIFEERA L
T4V 4 NI HZTAra—ro7e R
TV IR T 47, ARIEFRE9
1 HBFES 2DB-04  2011/3/26-29  #hZ3)I|
K

(10) Jun—ichiro Setsune, Helical Chirality
Induction of Oligopyrroles, The 6%
International Symposium on Integrated
Synthesis, 2010/10/23-24, Kobe

(11) KFnARF, Wi —Rs, vV R
W7 o v¥m—n &2 X Y MMFEEERD
AR EMEE, 2 1 BIEAMERILEN RS
1P37  2010/9/09-11 4 HBKY

(12) Jun—ichiro Setsune, Miku Kawama,
Takeshi Nishinaka, Chirality Transfer
from Amino Acids to the Helicity of
Biscobalt (ITI) Complexes of
Pyridine—containing Hybrid Porphyrinoid
by Axial Ligand Substitution, The 5%
International Symposium on Macrocyclic
and Supramolecular Chemistry, 2010/6/6-10,
Nara.

(13) WEMEIE—RR, RZASk, mrpfd, 73
MEEALIC KA KREBRIKRFA VT 4 U /A Fan
v MERSEIR DAY T o — I, AL
2H 9 0OFRFES 2010/3/2629 I HK

=

(14) GEMEHK, E e, EEE g, 7V 7%
Y REIFELVT 42U A Rick B nurAqL
AF DAL T 47, AREEREI O
RFES 2010/3/26-29 ITHKF

(15) 7o rfdt, METEE BB, KERIREEEE 48
HWIZEBAINLRF L — N T =F > O,
BRI TR VR Y T A “Yu— LR FE L
BWORE € 2009/12/4-5  #E R
(16) WHIEIE—BR, REBIRAR U v r — LEFEk
DARE & e ie o WA E O BR) 2 E), Al

DFRFL ORI TN “Prn— L REaF S
MORFE © 2009/12/4-5  E KA

(17) ETEE R RERRAR Y B r — LBk
DERL & ivTe o WA IE IS < 475
RE. A HEA RAb b B VE SR B S B GRS
2009/11/27 KBk

(18) Jun—ichiro Setsune, Naho Okazaki,
Satoshi Hisanaga, Juha M. Lintuluoto,
Masami, Lintuluoto, Cyclooctapyrrole
Metal Complexes with Helical Chirality,
The 11" International Kyoto Conference on
Organic Chemistry, 2009/11/9-13 Kyoto.
(19) P, watEiE A8, MR LT 2 U
A ROFHRIINA T 4 o 7 25E), 52 0A
R A ML a 1Ps4 2009/9/28-30
i SpNE

(20) 7o fE, METEVE—RR, U PURE AT
JEERLVT 4V o7 Fu— 7 &R oMk
WmEME, 5 9 RIS RIL TS 14a08
2009/9/25-27 Rl K2

(21) Jun—ichiro Setsune, Synthesis of
Novel Porphyrin Analogues and Their
Functions, The 4th East Asia Symposium on
Functional Dyes and Advanced Materials,
2009/6/2-5 Osaka.

6. WFFERHRK

(1) WFgefRs

WAfE  J—KEE (SETSUNE JUN-ICHIRO)
MR « REEBTELEIIERL - %
e E &S - 10117997

(2) WFFEs5 14
L

(3) EEEHF TR
L



