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&, 7= IS NMR 7 VB 3572100 C
7o, WHESEE DENIE R U T=Z e n, T VERICH
BB BENE RSN D EARIB ST, & 2 CTARBIRHF
ZECIE, NMR HEICED T =4 2% TV T 4 D RIEHR H %
HHYEL CTHEMEXTLE AL TR 2 5L, £DXF
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2. iRAE
2.1 EE-HE

KEREER S (NMR) A7 BV OJIEIZIL, Bruker £5Y
DRX-500 ("H NMR 500 MHz) & FH\ 7=, ITEDREBEEL
TiX, Erauadv b, T ds, FRIZT AT VALK
U R-ds V2, '"H NMR (BT DNEE#EL, E/n
a7V L WA IXT R AT L Z(0.00 ppm) ,
TN ds EPATF N ANVEF LU Rads W25 A1ET &
R (2.05 ppm) EVAF L ALRFTR (2,50 ppm) ELT-,
HIEART MV ORIEITIE, TASCO #HH FP-8500 43t
FHEEER 3 LT Ocean Optics #:5 FLAME-S-XR1-ES ~7
7 A=A NG SEFEFE G O, sl e & IR
DOHIEIL, JASCO #-5 ILF-835 F&E4yEK (100 mme) %
WTITVY, FWQE-880 f IR 7 07T A KO f#MT
Uiz, BT L80a~<h7T7 4—OFEANZIE, BIRILY AL
R VBT 60 NERIR, 9, 63~210 pum) &V 7z,
TRORIIZE DO FFHO DN FIEIHENERE LTI
AWz, (RR)-4,6-EA(1-7 /7 at)n) o [bd] 7
72 () IXABY A 2 BR AR LRI ST LT A DI
THRLT,
2.2 ARk
2.2.1 (RR)-46-ERX[1-(3-7z=)L9LA/K)7OE

WIDRJ[b,d]1 75 (2a) DERK

T ERERT, 30 mL —AFA7T7A3IZ(R,R)-1
(0.29 mmol, 0.080 g) L7 A%L (2.0 mL) Z A1z ¥ —
R E LT, 7= AV 7 F—hk(0.70 mmol,
0.080 mL) DY 7mm A% YR (4.0 mL) Z4 FL, iR
T 17 WU, RONREA AT N £ C
BONTHMAERDE VTN DT L0 T T 4 —

(Praaryy /WigrF L= 10:1) TS AZ L5,
(R,R)-4,6-LA[1-(3-7 == /LT LAR) B L]
[b,d]7F> (2a: 0.120 g, 78%) % (A [E AL L TE-,
2.2.2 (RR)-4,6-ER[1-(3-Tz=)LFFILAR)T
AEL]IORUY [b,d] 752 (2b) DE L
ER (7= TL7)2a OEREFERRIZ, (R,R)-1(0.32
mmol, 0.090 g) D7 AX U ERHE (2.0 mL) 12, 7==/L
FA A>T F—k(0.77 mmol, 0.090 mL) D7 ramAH
VR (4.0 mL) 24 FL, SR T 17 RERER L, RE
RAWERTE FIRIEEE L, Son-MAeRYETUH
TNATLIaw NI FT 40— (T rmaaryy /P ranirsy
v/ EEBR T L= 3:1:1) TR T HZ L2, (RR)
4,6-EA[1-(3-7 ==V FATLAR) T ue L]/
[b,d]77> (2b: 0.150 g, 86%) & FAE KL L T2,
2. 2.3 (RR)-4,6-ER[1-(3-;LILoLAR)THE L]
DR [b,d1 75 (2¢) DERK
EA (7= UL T ) 2a DERRERIERZ, (R,R)-1(0.33
mmol, 0.092 g) DT 7 A YRR (2.0 mL) (2, 0°C Cp-
ML ZVR= AV 7 F—1(0.78 mmol, 0.12 mL)
DT ranAZ AR (4.0 mL) 24 FL, =R T 17 R
LT, BUSR G EWIE TR EL, BoiofAe
e VTN AT EIa~w T T T 40— (Y ranii s
ez —F /b= 10:1) THET5ZL128Y, (RR)-4,6-E°X
[1-3-F AL AR) Fabe L] PRy [bd] 75 (2¢:
0.180 g, 82%) & A A E{RL L TRz,
2.2. 4 (RR)-4,6-EX(1-{3-[3-(EL>-1-1)L) FRE
WIILARYTRE L) DR [b,d] 75 (3)
DERK
TNTUFEAT, 50 mL 07 AT7TA3Z 4-(1-
L =)L) il (0.91 mmol, 0.260 g), 44> (10.0 mL),
N =F /L7 (1.1 mmol, 0.23 mL), ¥ 7 ==/LYFET
UK (dppa: 1.1 mmol, 0.15 mL) ZJIEXINZ T 90°C T 1 B
ML 72#, (R,R)-1(0.38 mmol, 0.110 g) DA
A% (2.0 mL) 12 C 80°C T 6 B MHHEL 7=, SUGRA
W PV B CEL VAR, Y 7m
nAZ B NZ, AiEEKEE DB, Kgazyran
AZ T3 L, AEE GO OK, fafififik T
Ve LT1%, KRR RD A TRz LT, ALz
BRAZ IR BRE, AIRAEWE TR EL TR
Rz raary s /XY TR T HIEITLY,



(R,R) -4,6-E A(1-(3-[3- (E'Lr-1-A /L) 7’ L] 7L A
Ry 7 ae )oY b d] 77 (3:0.017 g, 6%) &8
EREL T,
2. 3 NMR =8

'H NMR Z W\ =3IV E AT L T FERIC IS5 T)1
T =4 DRI HONT, REMZREEBRFZLL T
L9, (RR)-EA(Z7==/L7L-7)2a(0.060 mmol, 31.2
mg) % 10 mL AR7 7 A2 A, 7R 2R ETINZ
AHZET6mM D (RR)-2a 7 BNARIE BRHE A) Z 7Rl
Teo Fio, vV T NET NI T F VT =T L (TBAM:
0.060 mmol, 23.6 mg) % 10 mL AR7Z A AL, 7k
CEIERETINZHZET 6 mM D TBAM 7R ARHK
(iR B) a8 7=, kIZ, 3 mL Yo7 /UHRICIRIE A
(0.25 mL) &% B(0.50 mL) & AAE <y h TR TN
Too TRNABPRE FREELE, 7R -ds(0.60 mL) %
AAE Ry N CES TINZ Tz, o7V D (R,R)-2a &
TBAM N 5ERITERMRLT-%, Wik% 5 mmg NMR GUEHE
IZB L%, 'THNMR A_IMLVERIELTZ,
2. 4 NMRZEIZKDEETEHDAIE

NMR i EIZEOFTLEATL TSRS TBAM LD
DA TEHERDDLFEICHONT, RENEREIZLLT
IZ50 7, (RR)-EA(Z==/L'7L-7)2a(0.030 mmol, 15.6
mg) % 5 mL AARTTAUNIAI, T b -ds ZAERRE T
Z25HZET 6 mM D (RR)-2a 7 -ds i (I A) %
FHEL7=, F7=, TBAM(0.36 mmol, 141.7 mg) % 1.5 mL #
AT FANIAIN, VK A(1.25 mL) % AAE Xy hCE-
TINA T4, 7'M de ZAEMETMZHIET, 5mM D
(R,R)-2a & 250 mM @ TBAM ED 7 &b de-TRiE (K
B) ZaHHL 7=, ¥KIZ, K A(0.50 mL) &7 & h-ds(0.10
mL) % 5 mm¢ NMR #EFEFTIRAL, 5 mM O (R,R)
2a 7 b -de VIR (BRHR C) &R LT, ¥k C @ 'H
NMR AT MVERIE L%, #HE B % 1.2 uL iz TH
—RIRIKELT, 'TH NMR AV MLVARIELT-, &H1Z,
Wi B% 13 uL, 1.2 uL, 1.3 uL, 1.2 pL, 1.3 pLx8, 2.8
pL, 3.3 puL, 3.4 uLx3, 3.5 uL, 3.6 pL, 15 pLx2, 88 uL,
120 pL, 151 pL, 200 uL $°o002 T 'H NMR A7 L%
HEL, ZNENOREICHITD(RR)-2a I[THKTHY
T FNOAET T MEDZEAL (AS) R8T, 157
ET —ZIZXL, Matlab % W CIEBRIZENR T 21T
ZET, (RR)-2a & TBAM 205 1:1 BA IR AR T DR

DEETER K BEO1:2 2HEEBERTIBEOSAETE
Ky B3R Tz,
2.5 BAMFIIERILTICHTEIT7 A4V FME

(RR)-EA(EL =L 7mt /L 7L 7)3(0.010 mmol,
11.6 mg) % 10 mL AA7F A AN, ZHr7R/L LA TR
FTMZHZET 1 mM D (R,R)-3 7 aris)LV LIRIE (FAK
A)ZFRBLL7-, F£77, 10 mL AXT7TAIERIE A0.10
mL) & AAE Xy N TR TINZ 2%, Z7anad/L AE iR
FTMAHZET, 10 uM D (R,R) -3 7 amrs /L AR (5
R B) Zf#iL 7=, &IZ, (S)-TBAM (0.50 mmol, 196 mg)
Z 10 mL ARZ T AT AR, ¥R A0.10 mL) & AL~
v NCES TINAT%, 7unai/)V AEIERETMZ AL
T, 10 uM D (R,R)-3 & 50 mM @ TBAM &D 7L
R (FRIR C) Al L7,
2. 5.1 HAEDAAEFHZAVET7ALHEDKE

10 mm 7 38 /UIZIAIE B (2.0 mL) &2 AAE Sy hCHE -
Tz, HAAXTIZRE LT, BT, iR C %
0.4uL, 2.0pL, 40pL, 200uL, 400uL, 600uL, 1,200uL,
1,400uL, 1,600uL, 2,000uL, 2,400uL, 2,800uL 3 -2H01%
THIEARTMVERIELTZ,
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3.1 ¥FIILERILTHEER(RR)-2a—c &% TBAM
DF3ILERH

BEIC A REEMNLL OB TV TV (RR) -1 TH
L, 722 AITF—b, T2V FF AT F—h,
FINNAY LT v aa AR ) IR T 17
REEISOSEESEHZET, (RR)-EA(Z==/1TUL 7T )2a,
(RR)-EA(Z==/VTF AL 7T)2b, (RR)-EA(F LT
L7)2¢ ZENEIULE 78%, 86%, 82% C1H7= (Scheme
1,

BONTEFTINVEATLTHEEREZ AW, T4 %
FVT A DERFEFRIC W TR E T 72, £7, (RR)-



EA (==L T ) 2az 0, TEIMEO~ T IVERT b
FTFNT =7 A (DL-TBAM) €T VIEE LU C,
NMR EIZED ) F A~ —DfkRail T, B/
RV L, AT IV AVIRF YV Rds, £T21ET B -ds T,
TBAM (ZXLT(R,R)-2a % 0.25~2.0 X&)%, TBAM
DRV NALT BN ATHRT DY TV Om ) T

F~—MDOFE 7 MEDZE (AAS) Z I E L 7= (Table 1),

W B R )L B ED AT IV AL RR U R -dg B V=
AL, (RR)-2a OYEEEINIEDITHES TAASEDN

(:H2<:|2 1,17 h

BRUTZ, — 05, BURRANZ &S, TRbh-ds T, 0.5
YD (RR) 2a %AWl FA~—DT
FIVDREL 5B (AA§ 0.063 ppm) L, (R,R)-2aD Y&
ZEGITHINS I BITITAAH NS e o T,

T b -ds % w‘:;,]— AICAASED e REL o722
LD, WIZ, TEb-ds FT(RR)-EA(T==)L T FD
L7)2b E(RR)-EA(MVTLT)2e ZHWESED
DL-TBAM DF T /LB OV TRt 21772 (Table 2),
EA(TZ 2=V F AL T)2b WA 1E, (RR)-2a

NHy  HoN
2 2 NH

’

(R.R)1 Ph

(RR)-2a 78%

»=s
lNH HN, HN‘
Ph Ph Ph Ts Ts

(RR)-2b 86% (RR)-2¢c 82%

Scheme 1. Synthesis of chiral bisureas (R,R)-2a—c.

Table 1. Effect of solvents for 'H NMR chemical shift differences (AAJ)
between the benzylic C—H protons of DL-TBAM in the presence of chiral bisurea (R,R)-2a.?

CDCl; ds-DMSO de-acetone
(R,R)-2a (equiv)

AAS (ppm) AAS (ppm) AAS (ppm)

0.25 0.019° 0.0074 0.042>

0.50 0.033b 0.0124 0.063°

0.75 0.040° 0.0154 0.062°

1.0 0.045° 0.018° 0.050¢

2.0 0.051° 0.026° 0.042>

2500 MHz 'H NMR at 25 °C. [TBAM]

=5 mM.  Clear separation of enantiomeric signals.

¢ Overlapped with the signals of (R,R)-2a. ¢ Insufficient separation of the enantiomeric signals.

Table 2. '"H NMR chemical shift differences (AAJ) between the benzylic C—-H

protons of DL-TBAM in the presence of chiral bisurea (R,R)-2a—c.?

(R,R)-2a (R,R)-2b (R,R)-2¢
Chiral bisurea (equiv)
AAS (ppm) AAS (ppm) AAS (ppm)
0.25 0.042° 0.033° 0.006¢
0.50 0.063° 0.038° 0.0244
0.75 0.062° 0.034° 0.044°
1.0 0.050¢ 0.020¢ 0.053°
2.0 0.042° 0.0114 0.053°

500 MHz '"H NMR at 25 °C. [TBAM] = 5 mM in CDCls. ® Clear separation of enantiomeric signals.

¢ Overlapped with the signals of (R,R)-2a. ¢ Insufficient separation of the enantiomeric signals.



DOIFEFIERIZ 0.5 H 5D 2b 177E T TAASED K (0.038
ppm) E72o7203, 2a EHERBEZEDEIT/INS 0Tz, — T,
EA(MATLT)2e WA, 2 DY BEEZHIIIS
BDITHES TAASIHEAHE KL, 2¢ & DL-TBAM ODLEIHEN
1:1 DIFZAAEIE 0.053 ppm E7ao72, LA EDIHIZ,
TV T I FHEIR (R R) -2a—¢ 13T UE NMR ¥5I28D
XINT =4 OFEFEIZNRIME, K2, (RR)-2a
TIXYE/VELL TD2a% 25D TDL-TBAM Dji] =
T TFAT =D T T AR REGBET DI ENHALNE
Tpol,

WIZ, FTNVER(T==/VTLT)2a DX 7L ik
BEERHLL-BENEZHLNET D0, FTLEATLT
R 2a—¢c L (R)-BLOU(S)-TBAM LD D 1: 1 ZEK,
1:2 2GR BT D2 A EH K, Ko % NMR &
FEERIZEVRD T (Table 3), £, 1:1 WK
DA ER KX, (RR)-2a & FAWZH578 4,000 M
FRETH-T=DIZXL, (R,R)-2b & 2¢ T, 12,000 M
AL, § 2~3 fFofatieol, iUk, 7o=1oL T
22 |ZHEART, V== TF A ULT 2b ENULTLT 2¢ D
FIRTLTHEALD N-H 7 Bbhr ORISR\ ioE
EBEZBND, ZNHDR B TERDEIZESLL, &b K D
/NS (R,R) -2a % W E T, /L% NMR 2
BRICEBW TR TLE ZTL T8 2 Y BAFET DT,
U TIVIRIE 99%LL AN 111 AL TIRET HEET
HEND, -T2 YEOXFTNVEARTILT 2a—¢ DMFAE
T HEMTDAAS0.042, 0.011, 0.053 ppm) 1, 1:1 =5
BIEERIRFIZ T AT LA~ — DBtk E72% TBAM Djfj—
FrFA =DV TF NN, BT MEIZBLHS
NDZEICHETDIENGND, 22T, ULT 2a, ¢ (b
NRTFATLT 2b DAASHEI /NI -T2 JRIKEL T,

TBAM D=2 F A~ —NF- A VR = VI HD 5
VIR R A ST D2 E TR 7 MEIC KR E R 2D AT
TRINSTZZENZET BILD, RIT, 1:2 BAEEIEARIZET
DEBTEKNIE BT DHE, KX 33~410 M O#ifHIC
HY, WL (R)-TBAM D J5H(S)-TBAM L0t K, D
EAKEDNSTZ, (R,R)-2a & 2b & HVWBUZAASEA
K&IpoTo, EAUL T FHERN TBAM XL T 0.5 Y&
FAET DTN T TBAM 1F, B AL T LA /EM
LTWRWTZU—DiREEE, 1:1 281K, 1:2 281K
BHEGMEL TIHIET Do BB TEBDMHENGEE T DL,
EA(MATLT)2e ZRWEGAITIE 12 2ARELT
TFAET % TBAM OEIG S 30~40%E72575, AASTEIE 2¢
Z2 Y BEHAWEGAIVLIKR T LD, 2¢13 1:2 251K
TERIRED T D3, AASTEDS/ NS NZEMM 30D, — 77, 2a &
2b % 0.5 Y EMWSRHTIE, 45%HHi1% 0 TBAM 723, &
T NGEEOR SN T —DIRREL L THIET DI
5T, 10%B11% 00 TBAM 738 1:2 RAEKREL CTIFET
HZETAANSTENREL 7257, 65>, 2a & 2b TiX 1:2
EAWIRREEDTT A, AASTEANKE,

F7-, (R,R)-2a % 0.5 YEHNAHFEMICHNT, (RR)
-2a DREICOWTHIRFETTo7- (Figure 1), JRE% 5
mM 75 2.5 mM [T FEE255E, AASAS 0.068 ppm
WZEERUZ2S, IR 20 mM £ CR4 IS E 5L
AASTETE 0.053 ppm ~ER 2 TV LTz, 37000, miR
G TIE 12 A RO AREIG DI 2ICH B0
T, ARBEREOAASED T B KEp T, ZDTEND,
(R,R)-2a % 0.5 HEHWDEMTIE, Ky DRER(R)
-TBAM HMESERIIZ 1:2 2B ERETENRTH2Eh, T
YTFH DY T FNDNREL BT DERN THDHT L
DRIB ST,

Table 3. Association constants (K) obtained from NMR titration of (R, R)-2a—¢ with (R)- and (S)-TBAM in ds-acetone.

Host Guest KiM™) Ky (M)
(R,R)-2a (R)-TBAM 3.9x10*1.4x10* 5.3x10'+£9x10°
(S)-TBAM 4.7x10*1.4x10* 3.3x10'+2x10°
(R,R)-2b (R)-TBAM 1.1x10°+3.5x10* 7.8x10'+5%10°
(S)-TBAM 1.1x10°+4.0x10* 5.4x10'+5x10°
(R,R)-2¢ (R)-TBAM 1.3x10°+7.2x10* 4.1x10%+£8x10"

(S)-TBAM

1.2x10°+9.1x10*

2.9x10%£5x%10!




(a) 2.5 mM

AAS=0.068 ppm

S R
° n
s St M s

AAS = 0.063 ppm

\,,,,, 0 (b) 5 mM
=I<NH HN>'=
@) 0]
NH HN_ (c) 10 mM
Ph Ph
(R R)-2a
(d) 15 mM
H OH
CXC]
Ph CO; N("Bu)y4 (e) 20 mM
DL-TBAM

VAN

AAS=0.058 ppm
| |

YN W

AAS=0.056 ppm
n

. T o

o AA5=-0.053 ppm

M

5.05 5.00

4.95 4.90 4.85 4.80 4.75 4.70

Figure 1. Partial 'H NMR spectra (ds-acetone, 298 K) of the mixture of (R,R)-2a (2.5-20 mM) and DL-TBAM

[(R,R)-2a/DL-TBAM = 0.5:1].

3.2 FFIIERIYLTHEKR(RR)-2a [ZL5BEXS
T =F2 DRHE

TEIRO~ T NVBT NI T FATE=D A
(DL-TBAM) D7 F Vo3 B Z i b B SR T~ 72 (R,R)
BAR(Zz= LT ) 2a W, MOXFT LT =4 Tk
T HikAIREZ L 7= (Table 4), ~> T /LIRD T ==L
B RIZEFREIERCH G EEZ G T 0560, W=
I~ — DRV NANL T OB NT B AR AASE T EEL T

(entries 2-5), VP U B FICAN VA H 5561,

ANF L EEDT T F T ONTH =T o F A~ — [ TO
Sy BRIV (entries 4 and 5), o-ARFL T ==L
FERRS° N-7 £ F )L -2-7 == VUL U SR IZ % T 1
T = ERWEEAL, NUUALO T bk id e
U TF A — T35 BEL 7 (entries 6 and 7). N-7
TF NN T T 7o OT =F R HOWTEBRIZIE, 7TV
B EDOAF VILDAAS = 0.052 ppm & B AFICoyEEL 7=
(entry 8), VARV ERIGTZ T T, BT 7 —ANTRY
/DI 7=7 =A% AW 5E1Ch, FEEANLO AT
VIS =) T A~ —RTTAAS = 0.012 ppm CTHyEfEL
7= (entry 9),

3.3 FIIERILTHEER(RR)-3 DEMERNE
I2&BXIIIT A DRH

FINTTIV(RR) -1 KL, ND=F VT IAFIET
T 4-(1-E L=V R L Y7 = = LR A7RYL T VR (dppa)
POFEESHT AV T T — T4 F%H 2/, 80°C T 6
BRI RS AT, (RR)-EA(EL =L 7 aE Ly
7)3 ZUNER 6% CTH+7= (Scheme 2a) , 5551172 (R,R)-3 D
ML iR (1075 M) Oz AT MVERIE L& 25,
EL VRO FNTF T~ —FONITR B S5 480 nm %
MR ETDHART LR LTRSS EEBIZ, 375~
400 nm FHTIZE /~—F SRR T DAT ML HMELH]
S 7= (Scheme 2b), F/z, dEETUNERIT 0.23 THY,
— AR L VRO X U~ — R LR E Th o7,

FINVTTIV(RR)-3 KL, (S)-TBAM D EEIR %
IR CHEOEART IV ERELIZEZA, FTLT =F
YOFRIMIGELT(RR) -3 DHD XL ~—FH D5
EDME T3 5280330 7= (Figure 2a), £7-, (R,R)-3
WCRTLIETEIE (1,667 X4&) D (S)-TBAM ZIRIMNLIZHE %
MDA MV ORIFEACZRELTZLZA, K 14 B
PAZFE IR DAL AR L 7= (Figure 2b) .



Table 4. 'H NMR chemical shift differences (AAJ) between the probe signals of various chiral anions in

the presence of chiral diamine (R,R)-2a (5 mM in ds-acetone)?

Entry Chiral anion Probe signal AAS (ppm)

1 H OH C.H 0.063

@°°2
2 C.H 0.049
3 C.H 0.059
4 C.H 0.047
/@XCOQ CH; 0.017

3CO
5 C.H 0.047
J:j)%o2 CH; 0.017
OCHj,4

6 H OCH, C.H 0.022

oy
7 H NHCOCH; C.H 0.027

<))<co2 CH; 0.016
8 NHCOCH, CH; 0.052
@3\% oot

(Hp)sC _, CHas C(Ha)s 0.012

%& C(Hy)s 0.012
so?

2500 MHz "H NMR at 25 °C. The ratio of (R,R)-2a/chiral anion was 0.5:1.
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Scheme 2. (a) Synthesis and (b) fluorescence spectrum of chiral bisurea (R,R)-3.
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Figure 2. (a) Fluorescence spectra of (R,R)-3 in the presence of variable amounts of (S)-TBAM. (b) Time-dependent

fluorescence spectra of (R,R)-3 after the addition of (S)-TBAM.
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Summary

Many of currently marketed pharmaceuticals are chiral drugs that consist of one isomer of right- or
left-handed molecules. These are formulated as salts to improve the solubility and stability. For the detection of
such ionic compounds, organic molecules have advantages as artificial ion receptors over inorganic compounds in
terms of their low cost and toxicity. Although excellent organic artificial ion receptors have been developed for
cations, anion receptors are under development and hence the simultaneous detection of anions and chirality still
remains a challenging task. On the other hand, we have recently developed a chiral bisurea-type organic receptor
that exhibits remarkable anion recognition ability. In this study, the simultaneous detection of anion and chirality
was investigated by using chiral bisurea-type receptors.

Initially, three chiral bisureas, i.e., bis(phenylurea), bis(phenylthiourea), and bis(tosylurea), were synthesized
by the reaction of isocyanates with a chiral diamine previously reported by us. The enantiomeric NMR signals of
racemic tetrabutylammonium mandelate (DL-TBAM) were efficiently separated by the addition of 0.5 molar
amounts of bis(phenylurea) in ds-acetone. Based on the association constants for the 1:1 and 1:2 complexes of
three chiral bisureas and (R)- and (S)-TBAM, the formation of 1:2 complexes was found to play an important role
for the effective enantiomeric signal separation by bis(phenylurea). In addition, it was suggested that the
preferential formation of a 1:2 complex with (R)-TBAM should also be a key factor for the separation of both
enantiomers. Meanwhile, aiming at the application to highly sensitive detection of chiral anions by the
fluorescence method, a chiral bisurea with pyrenyl groups was synthesized from the chiral diamine and an
isocyanate with a fluorescent pyrenyl group. A significant decrease in fluorescence intensity was observed by the
addition of a chiral anion to a solution of the fluorescent chiral bisurea.

In summary, we achieved the simultaneous detection of the anion and chirality by the chiral bisurea-based

receptor and created the fluorescent chiral anion receptor.



