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Chirality-Transfer Control Using an Allosteric Zinc(ll) Porphyrin Dimer

(Saitama University, Faculty of Engineering)
OVYuji Kubo, Takamoto Ohno, Jun-ichi Yamanaka, and Sumio Tokita

Here we report that chirality-transfer control has been successfully achieved using a
2,2'-biphenyl-20-crown-6-bridged bis(zinc(ll) porphyrin) 1. The achiral system 1 contains paired
porphyrin chromophores that does not only interact with a suitable chiral inducer ditopically but also
allow us to monitor an induced chirality easily using circular dichroism (CD) spectra. Indeed, when we
employed an enantiopure Tréger’'s base analogue 2, 1 was driven into an enantiomeric conformer upon
complexation of 2 with 1. It is noteworthy that, although an anti-cooperative binding motif in the presence
of metal ion effector (Ba®*) released the Troger's base analogue from the system, the Tréger's base
analogue-induced chirality still remained. Alternatively, adding 2 to a solution of the system in the
presence of (Ba®*) was found to suppress the chirality-induction on the system. Taken together, the
dynamic conformation control associated with anti-cooperative host-guest binding motif on 1 allowed us
to develop chirality-transfer control system.
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Figure 1. Acceleration effects kqbs / kobs (5) on the cleavage of HPNP (0.85 mM) in a MeCN
solution involving 0.1 M NEt; at 25 °C. (a) § (4.5 mM); (b) 5§ (4.5 mM) + Na* (4.5 mM); (c)
5 (4.5 mM) + K* (4.5 mM); (d) 5 (4.5 mM) + Cs* (4.5 mM); (e) N-methyl-N"-phenyl
thiourea (9.0 mM) + K* (4.5 mM); (f) dibenzo-30-crown-10 (4.5 mM) + K* (4.5 mM); (g)
K* (4.5 mM); Insertion data: time course of the reaction in above conditions, (a) (A); (b)

(l); (c) (@); (d) (A); (e) ($); (B (O); (g) (OD). The kinetic data are averaged over at least
individual three runs.

HATHEZRBLEEINERBIBEAZL, U BPIATIVESHBICHT 5EMHR
MZzEA7%. RNA ETILEMEES HPNP (ILUBBEETNVICEVIZRGERT
HY. ERTHP=bAT /55— & UVNis AAXRBEETERLILEZS, K'-5
BUEZRAVERTY VB IXTIVEEAOBESRRNYICHETL TSI LHBRN
EEhr= (Figure 1).

3 THIRBIRSS-DTH30-2 59 710 BRSBTS T ABEAR

BRSO RATADEWELFE X-BEKBERITTRE L T <BET. BEREE
(6)D Kl &N K & IEDBENT X MMIL>TIRLE
ERL. 59 I~-FhaA=y MR FRETHD &
Bbhok. Chid. BEPICEITIRMNRFREDORAENY
ERETSBERTHY, BF. XBRISVT-FTIEH
WEREBRBTTINOBRERBIL TS,

LE MESEMTHYBNOXKEZEEZRANRETE
BRMRISV U I-TIBOREE(LEE x>/, DR
YEAES ICHFLRITORBESE (RM1 vF) wliEl
PRBONULBUDK DT, FFHEOBELICET DA
RRICEBD, 2 (K*-6)I" complex - 2¢Hs o CH
1) T. Tozawa, Y. Misawa, S. Tokita, and Y. Kubo, Tetrahedron Lett., 41,

5219 (2000); {LA#(1)?D NLO-FEL 79— L THOMR ; S. Houbrechts, Y. Kubo, T.
Tozawa, S. Tokita, T. Wada, and H. Sasabe, Angew. Chem. Int. Ed., 39, 3859 (2000).
2) T. Tozawa, S. Tokita, and Y. Kubo, Tetrahedron Lett., 43, 3455 (2002).
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Molecular Recognition Systems Based on an Isothiouronium Group: Preparation of
Naphthalene-isothiouronium-Derived Organized Molecular Layers (Faculty of Engineering,
Saitama University and Faculty of Science, Saitama University) MISAWA, Yoshihiro; KUBO,
Yuji; TOKITA, Sumio; OHKUMA, Hirokazu; NAKAHARA, Hiroo
1. SEKFETOKIEESL. /W IPL YU SRIRNICEM
THIDOT, NEIKRES(CL55TFEMICE > THIIE
2L 3, bhbhit. 1 VYFAODN=DL8EFT7F
NEEURERRE /- {LAW). HERINP TUEHET =
YL LTIET S L EBE&LTEY 2 {-mu
SFROWMBYUI. KBEPDT =/ BN DHREE

EICTS FRRTIE. 1 VFHD u_vmlu
uéb&l..‘ﬂ L. w7}b$)m€mw“‘m (R=CH2n+1; N =16 0r 18)
LW (1) DaRELE_ I/, ELT. @5h/-1 &R

WT, SR REICEIT 59 FRIMEECREL .

2.3. ARBIRE Scheme 1 ITRT, £V 352 ROFIR/ZUTHIA-N (2) S
2BRTO7ZNAXR IR TAZI R (3) ALBRBLIE, =5 2-AFNFI25 V7 8
DOFAOLTH 5) EAML. 3&5&T9/—IPTRIGESEHDLETHEHNRD 18
1. FLT. 1 &500KVABBNSEEK (pHS5.8,10 T) LICHATFRELTRIL.
S-S, > REZBEROTREMBL, £5(C. FADKIC 104~ 10°M DY
YBOKERF FUOLAENMAD L. BEE 20 mN m' LT T MSFIIEL<IBRLE.
RETIE. TORRSTFRAORMMBES L UEOMEIC DL TINT S,

H
(i), (i) f
 —— —
H H R R

2 3
(R =C,Han.1; n=16 0r 18) o

(i), G ), (vi) S dry E1OH
i), (iv), (v), (vi ‘KN’

Scheme1 Reagenlsandomdmms(')C.Hth(n 16 or 18), K2CO», dry DMF; (i) PBrs,

dry THF; (iii) N-bromosuccinimide, 2,2'-azobis(isobutyronitrile), CCl;; (iv) K* phthalimide’,
dry DMF; (v) NHoNH, - H,0, EtOH-THF; (vi) MeNCS, CHCL.

1) #3, @O, @R, #5536, 113 (1998).
2) Y. Kubo, M. Tsukahara, S. Ishihara, and S. Tokita, Chem. Commun., 2000, 653; Y. Kubo,
S. Ishihara, M. Tsukahara, and S. Tokita, J. Chem. Soc., Perkin Trans. 2, 2002, 1455.






