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Two Birds with One Stone: Quantitative and Enantioselective
Recognition of Amino Acids Using One Molecule
with Dual-Wavelength Emission
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Abstract Recently, to facilitate the application of enantioselective fluorescent probes for high-throughput
chiral analysis, the simultaneous determination of the concentration and chiral substrate composition by a
single fluorescence assay is attracting scientists’ interest. This paper mainly summarizes the design, syn-
thesis and response mechanism of four types of fluorescent probes based on the simultaneous determination
of the concentration and enantiomeric composition during the development of chiral fluorescent sensors for
rapid assay chiral amino acids. Probes(R)-4 and(R)-9 can determine many types amino acids; (S)-12 and
(S)-17 can selectively dual recognize histidine and arginine, respectively. Moreover, probes(R)-4,(S)-12
and(S)-17 are water-insoluble, and the intermediates with amino acids are unstable in aqueous solution,
the detections are mainly limited to organic solutions, which is not suitable for the biological application

research. The response research will play the role of two birds with one stone: both the concentration
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and the enantiomeric composition of amino acids can be determined, and will provide a reference for the
study of dual-wavelength quantitative and enantioselective recognition of chiral compounds.

Key words fluorescence probes; amino acids; concentration; enantiomeric composition
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38 5 5 R W Wk BE A VA 5% , L 32 08 WA 4 R B R R FT LA B . SRR LR BN B SR Y BN BR SS B
J& S AE Ay AL BB Xt ek B R R . Bk, [A + BIBURITE T IE A, AR RYI W B A, 2R
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3.1 WP TR (R)-4 Wikl 5 A&

2014 FEMRWET (R)-2 5 Zn*" G5A B B A5 B F IO B0, KA T Z AT ik EE
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LR BL, B F (R)-2 AR, &5 3 BRI K
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Zn" i B A TR A X B 3 B TR

3.2 MW RLYENE 5 T IR B (R )-4 Wy m B AL
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1072 mol *L ™) ABE(R)-4 + Zn(ID WA, 7E A1, =427 nm Fl A, =525 nm BB & 5T WE BN 5 KM 5%k
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E Zn"t FE N EEMH A R)-2 ZOERAME L P —2ERTIA 2- 28R E S , W1 L 7= A XUE N 2 6.

/R*
™ —N
SN (1)
R* NH
ou N,H-R o 4 2

H
CC
N :

(R)-4+Zn" (R)-6 2,>427 nm

A,>500 nm

Bl 4 (R)-4 + Zn" 5 ¥ B 0% o Jig 9 2 I BL

T In  FE T, (R)-4 AT X T FER BT W R 5], X S B EBFOERNER AEAR A
HAR ZARMERNER . UER)-4 XERZROTFHERINNE, A 5a, b P, 7ER)-4(2.0 X 107° mol -
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534 nmBTHIBEN I, /I Ry 12.5, W Od ATRAE 1, /1, AR 3R Bl b e 6 455 1 G o 20 256 R R B M 386
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L7, BB RE 1 /S, D F T X R E M TEm B, X F R KKK R H[1=1467
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(S)-9 5EEMMHAFRN ., BHEU, EFEBANNELRAZEWESRESTES, WA KNTER R B
THEBE B 1, 2- ISR BT R T R
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(CLI+[DDIMR R, E R B/R T %X Bk B4 5 X Bk
T REREBR KR, 7T T 5 R X Bk 4 B .
LR AN 365 nm B, EEEFR I B X R 5 B4
PR 3R T, SR B KN 467 nm B, B IEBR A — % me ik
HEOR T HREF P, T 53 — AT BRI, B B, X TR
WEF, HAE 365 nm 4b ¥k AT DL E R IR B VR, 7
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AR THREAW XHN ZRIEB W= A T X S BEER O ®RE, X —d B EERET
— ML BRI SEE R BALE : (D Zn(OD 5WEMEARE THAS C=NZHFH1L; (2 KFZRE™
Y113 I B S R4k, - BR il T BINOL BRI Ze e 1, 1 A E s, (R)-2 AT LM R EREHR
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RN Zn®* R NLJG » AT DAP= A —AMR13 XS ELAL Y Zn(ID BL A 9714, DLFR i BINOL 5T ) e % , M\ 1 3%
BRRNMES . FHEAHERK L-F D-XF B A S S 314 KRR P2k 450 KR 1R, BT 7= A2 4 [R] BG % e
PRIE R N . At ) IR R R D 1A 2 PR A PR e AR B AS BB 7= A RS & 14 I 254 , A TT (75 41 &
BR W] DA (S)-12 b2 B b . B, (S)-12 F Zon (1D W] RAAE i — B 8 b 2 2 43 o 0 8 %oF i 3 5% 44
A H E R M 5OE B4 (B 12).,

Bl 12 (S)-12 SHEBRA Zo(ID) R PLTE L (S)-14 IR B .

BREF(S)-12 BAE 80 CHAFASMET , 1 (S)-10 51 511 51 )7 i 4645 8] MOM {737 i Fh 18] 44 , 7 I To 7K
Z SR 2B MOM 440 £ A5 3 5 (& 13)
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5.2 OB B 5 T IR B (S )-12 g mi B PLIR

AP (S)-12 7E 378 nm P A RTE 470 nm At B/R Z &K 14(2)). X Fix &5 &, Zan (1D B FH 0
AXRBRERE B EL W, B2, D-5 L-AERZEFMARTHIEMKT (S-12 + Zn(IDBEWRE A, =
470 nmAL BT EIRBECE 14(a~d], WHEBL, EX MR K TR ABKIESEERW FTHEEHLX,
A F A DU A [ 4 = R A vk AR A

R, 24 (S)-12 + Zn®" HAHA KPR FERT , 76 As =560 nm(A .. =450 nm) b H B T — A B & G g,
Bl 15 Bin, A D-AEREZER T RE2RIEE, HimA L-HER G FOEELAKR, B, RIEHE
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(8)-12 + Zn(IDFE A PRI HARR I H B = X BB BRG] . HA 10 HRAZRE , X Bk &4
PR WAE ef = (In- Io) /(IL- 1), 1o : RN D-F L-H AR K P25 B 18 24.308 15(2)30

Bl 14 (S)-12 + Zn(OAc), 5 (a)D-Fit L-41ARR, (b) A [l ik B # D-418BR, (o) 7 Ial ¥ BE iy L- SRR iy SOk 5
(d)4E 470 nm Kb #2638 B 5 3% i N ¥ D-Fu L-415008 24 & 2 th Y

Pl 15 (S)-12 + Zn(OAc), 5 (a)D-Fi1 L-4H&BR, (b)) AR B &1 D-HEBE, (o)A M BRI L-4EABRN¥EERE,
() FE 560 nm Ak HISENMBE 5 D-F L-H1E B i 2 it 2 10
2 (S)-12 + Zn(IDX 17 X # WA E R (B FEH &R W75 N 56, EAHF W &ET A
17 NEEFRERER TR 7E A, =470 nm (Ao =378 nm) AL B35 S6 38 B , 18 A XF B Ve B M B . SR, 76 A
=560 nm(A.. =450 nm) A}, A L-HER B/~ b B EFOEHR(E 16) . B, IR (S)-12 + Zn(ID X
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Bl 16 (S)-12 + Zn(OAc), % 17 Frad 5k B iy 9 Sk miy b1 7

6 WU R %y 48 (S )-17 W58 ik I

6.1 BUMPLFEN 4 T8 EH(S)-17 M5 AR

2022 4, BF S B T — 2 T X BINOL By 72 6% /4 , B 7T DL 22 s Bt b IR HIE &R (Arg) , HE
BRI RIF X BB B IRBIBOR . VEE D 250 A — 35 14 58 9 S22 s I, 7T AR — P 49
SERIAL BT IR BV . A o et 5 WA , R 38 R T PN 7 8 3 M BRSO R FR AR Sy B I ) S e R, T2 B T
RAYA BT B e H A T AR ORI B R A

el 17 WO L € K 43 8RB (S)-17 & BRI 2%
B 17 828 T —Fh & F BINOL MIZNEIRE (S)-17 MR A BT k. %07 B8 B 7E AL P FE7E B9 15 1
T, Hlit & # MOMBr 43 (S)-BINOL, 33| T X MOM {547 # BINOL(S)-15, FiJ5 Flid 8 i 1E T 348 it
G F4LF1 DMF H Btfk, 48 3] 5 a4k (S)-16., JEEEBRMEFAMT 25k MOM {R P EH, 8 3 (S)-2, R EFHH L
W oREE BT ,(S)-2 STHEBEER N , 78 BINOL 35— M8 B — /R ERES , =% H 39% .

Pl 18 (S)-17 X 20 Tl 2k 158 0 e 4k iy % S wy oz 0>
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6.2 W0 BLYE I 5 7 $REH (S )-17 19w B DL

FEE 18 H, RF KK 525 nm B, (S)-17 5 REHHE WEILR K D-3k L-%F Bk /E e, R=4 T3k
H/ANDECIEER . SR, D-Arg #E A="525 nm A BYZROGEP W EH5R, HIREE b L-Arg & il 528% . XTBLE
WM AR R 487, BRILZAM, (S)-17 B BB b= 84, KXt D-Arg 595 6 W I 1 & T 3L Ath A£ fe] —
KEMR. FHIL, (S)-17 X Arg AUA X BLEF R EF L FE MRS,

Pl 19 1 1 2 0 TPk 3 SO0k R B 058 0F P 0 A 1] 5 S Wi iz

Pl 20 TP A ik 2 X R 2 15 08 W A 1% 0 W 8 41 5 6 % i e )
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