RIXNAEE (F30)

2016 EEATE KXFLEHETEZBIRE
SAATE R AL AR SE
B4 KB BT (

W X R H Anion Recognition by Biaryl Bisurea Derivatives

(E7 Y — N B EET S EARRBEEOT =2 Bi)

T = VHEERRPRERN TEERREZR T 0, KRPAEDRRIC 25, Z0H, T
=Fvotrvrs, mE REIRE  BR - CRLERERAZBETHERCEETH DS, £
XTI 2oDRBELZBHEHM L LTHETIET YV —AFEEDOT =4 L BEERT OV TR EAT
o, LRI TIIRTENENLERINLD,

B1E sl

T=AVORBITEELFTETHY., TNETEERLALT =4 L7 —BRBINTEE,
TOHFTH, BABERBLERRE T 77X L UBEAIB LIOERRE T 7 2 LV RBEA213, BRRY
RAKFEREEN LT A AL (C) OEEEA AL (AcO™) 2MLLET 3, M2 T, HERXH
B OfEFR, HICI LSBT BHZ L TEAEDRKRE LD, 200FT 7FNVEITIRNWTEEL TW5,
FDlH, BAEIIBEERT TH2BY OREEMEE (m)FrFt~v—) &5 LOoFEESYE LTHEE
LT3, —FT, IRFINRT =4V ERALESRIIE, 1I0BNBLIUXFINT =4 DORE
FMCHAET B200RENEET I I LD Td, SARIIRBEO VT AT VA —BNERKT B,
TOVT AT VAL R —ZR B, HE—FOREDRETH FNT =4 & BEMIC
LA L., IOREFEVRBRIND, IPETTFLELZREAMAE LTETIZ D, REBEOEET
At (CD) B L VREFTRETH Y, ThEBVWBILTIRARATVAFATFTIv I XTI
Ta—7 L LCHATERZ LB TE B, 7ot BB L2 REBEOMEIL. BMES %
FRALELOPRREINTVER, 1, 20X 5 RFFEHEICEN D KBEEDHENLEXFTIALT =4
VRBIZ L o TAREBRET o TEHIXZNETITIZTE A LRV,

ERWRT =4t 7%iTH BT BEDT =AUV HT HEHWVEIRMES L, naked-eyelR
HICE BEES 2 X mE oy — 2 BT 3 2 LIZEECTH S, 7 =4 Dnaked-eyez L Lo
DRI, KEREE R —ROBBEMLEET LS ¥ —BFERANELORD B, LNALAERD, |
LT —OZITEEROBEWT vkl A2 (F) RAOITHR L TOAERMELRL, 2
DL EKRBRES T —OBRT a2 b AbE#S, Thbb, 7o ke fEblhn=a— IR L
v T H L kB, HEMDENT =4 Dnaked-eyel HIZF8 LER S TV 2V, FHa kI ET, 2
WL BCIRACO & DMARESRITME, BT 7 X VU BEEROIERREIER LTV I EVF
WK Lo THF A Dnaked-eyelt HEZR LTWD, BEDZ b, YLTEEZETIET V|
FEUHER 3) Lo T, B e b bE DRV naked-eye COBIRMR T =74 VBB NEFCE
L EHE L, —FH T, T4 T AESEAVAREC bIRTET S, kFE/BERLVES
2= T =4V ORBITRT SEEDEORIIL. BABESEEOREY AV BIRHE Sh Ty

5, LALAaRs, EHABEEZAWERFIRRO NI 7Y e 77 o7 2T Y vERNES




K % R RE

DOHTHY, FRRLVETZ =L OV TOREILR, IbIC, CNLEBRLET #— DCrizx$$
DREEHED, RLDEE AT A—FIZH L THBERTI 200, AERARLE 7’57 DT =F
YRR DIWEHRIIH L CIIRIZE— M2 RIS L T2,

H2E N22EF74L REkOBEM—aiEDAE)

F2ETIL, X TINT = AR ES22-tF T & vV%?%kwrﬁ%t [ZONTEDRE3,

FINT = AT DB LTS AT 2720, A DHNLEF L L— |k (N-acetyl Ala, Val, Leu, Phe)
@TF77?W7/%—¢A(mA)ﬁ%ﬁWLtﬁ@Whmﬂﬁ%ﬁoto_@ﬁ%\wﬂj RICIT 2RBTE
K 13250 BSERESRE N Lo ots, BHE, Ll BK K105 —4— T b Brb o\ iR
Liee  2HEOHNVREY L— RN LIBSOCD A MURHERS 2 L . 208 ECD DTS LA
NORBRITHREF L TEA L LI OISR LT, 100CDOTARIZY DI o LT bIRERLR 2 5 6,000, [FH2Cotion
BRETR LT, 61T, 10CDMEIROFNE AR TI0FFREERE HroTs, T LeuliSIBFO1 OFBIECDIRE 15
BRE L, UVViSIZ & D B L7 T & R S B RAYB S 7, MeAcetyl Leu & 1%\ V- NMRIE= %
115 & 1DOHBEIH LR DA F AT b DY I FADERBES 7 b UTen £ 75D, 1&Leutd A FL 4
B CCHtHESFRDYE L TNB Z LSRR SN, T7abh, 247 LD YCERI SN LenFE D
FERL, CHiRE/ERICER L T4 Qe Z Db A2 0T, 1 LD TF o Fdv— & ODFTE & 54T -
Tufk% LVEERTT AT VAl Bt ACDIERRER L R—0laaR L. &b} {ZLewffBR & F 7 FLEER
KCH-MHEERDYRR SNz, USH LT F v F o~ —i@RIR (ee) DR SLeu QYE) ZEmL,
TDCDRITEZAT 5 L 1DCDIRE & eeHS BV EMBIEET LTz, = OREEMD1eeltEE4T 5 - H D 2
TVAZALTIv 2R INTua—T L LTERTHEZ L Bbhot,

53X 22 PUMNSH BB 7 = AR S DS
HBE T, BRI LRI AR T = v —Ch BINARB LV, 7= 7r/: RIS R
HEE - BIEE(IZSWTRIRT B,

TRERCREMERE L LI TBBORSIC L V3DERICHED L, UV-visEES b &1 IZKu %
RHT DL, CHicttd 230K 7€ F= 1YL (MeCN) HTH2E Y 615/ S Bro 7 45 THF
THMeCNF LY b 100/ LM L L7, AcOTIZ oW THTHRIZ & 3K DA LSRR S, Z0EI
CIZE# LTz, E5IT, AcOIZ L B3DEARERBTE LI ENG, BT B Fifbk iAo~
naked-eyefRIHAIBIZ L > TARETH B Z L BB L L B ote, BL OUWES (T ko, FEER = F v,
NUBY NN-DAFNUHRNVLT IR, 14-Ud %Y, Sraoars Y. Zaagibh) OUV-visid
EIZE > TRONECIB L CACOKKT DKL, T/ ETH—F 13— (UN) 72 PO OBMEE &
%%%‘Mﬁﬁﬁ&%f L, 612, MeCNE THFF TOvan’t Hoff 71 v h ORSE & B4 % & . THF
FOLEEFTy hr— %kﬁTﬂT%é ~HF TV Z A E—ICITE LS BRI TH B = & Rbho
7 _hEu DFERMN G, THFD J: S BB DIRNEET TR T =AU ISR S, LTy
—EDREVEFELRD 0, RAFENRKECALELEZEEZ LN, BEHRITEET BB,
T=Aro ﬁ@?ﬂﬁ’]tﬁnaked—eye?ﬁﬂj EREEE TAHKRBAR LV LT/ # —0BRE ER TS L OB
EBEMEANE BT,

EAE TRE]
| EAETIR, ABRCTE NIRRT 5,




BUNAES (KX

2016 F£EAZE KREREET-HZHRE
NRAFTH HH AN H{k%E 5%

K4 K T @

B X E H Anion Recognition by Biaryl Bisurea Derivatives

In this thesis, I investigated anion recognition behavior of biaryl derivatives having two urea
moieties as recognition sites for anion. The thesis consists of 4 parts as shown below.

Chapter 1: Introduction

We have prepared cyclic (1) and acyclic binaphthalene (2) derivatives showing high binding affinity for CI”
by cooperative hydrogen bonds. Distorted D2 symmetry of the 1-CI” complex in the both solid
state and solution has been shown. Although the complex is expected to exist as equilibrium
mixtures of the enantiomers, the energetically lower diastereomer should be dominantly
produced by complexation with chiral anions, which leads to chiral induction of 1. Moreover,
we have reported naked-eye detection of Ba*" by a 2,2'-bianthracene derivative. By applying
this to 2 and expanding its m-conjugated system from naphthalene to anthracene, selective
naked-eye anion detection without deprotonation of the urea group could be achieved.

Chapter 2: Induced circular dichroism measurement of 2,2'-binaphthalene derivatives

Chiral induction of 1 was confirmed by measuring circular dichroism (CD) in the presence of chiral
carboxylates. Especially, amplitude of the CD induced by N-Ac-Leu was stronger than those by Ala, Val,
and Phe. Proton NMR ftitrations and DFT calculations revealed formation of CH-n interaction between 1
and the isobutyl methyl of Leu. The CD amplitude had a good linear relationship to enantiomeric excess (ee)
of Leu, suggesting 1 could be utilized as a stereodynamic chiral probe for ee determination of chiral anions.

Chaptei' 3: Relationship between anion recognition behavior and optical properties of
2.2'-bianthracene derivatives.

A 22'-bianthracene derivative (3) was successfully prepared. Although the association
constant (K11) of 3 for CI” in acetonitrile (MeCN) obtained from UV-vis titrations was 61-fold
smaller than that of 2, it was dramatically enhanced in THF. The correlation of the K11 with
AN and Swain acity of the solvents and van’t Hoff plots revealed that enthalpy driven
complexation by weakly solvated anions. Moreover, significant fluorescent intensity changes
of 2 by the addition of TBAAcO indicates 2 can be utilized as a naked-eye anionic sensor.

Chapter 4: Conclusion |
Results obtained in the chapters 2 and 3 were summarized.
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