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(S-PENEKC) , FH& K JE D, L, DL /WA k2R E5 FH& W (D, L, DL-H,Trp,-
[PW,,0,,1). #X%} H,Trp,-[ PW ,0,, ] TELMASSH ER94E, @ %% D, L, DL-H,Trp,-[ PW,,0,, ]
TERRPER(GC) MMk, AET-E R 5k A 2SI AR 55 2R ) PEAEKC B4 GC HLAR LA KA [R) 3 351175 5 1Y)
S-PENEKC &M i) GC Btk b BIEFMRZEAT R, ESE T THF 5 5% S-PENEKC X 3 Fht4 78 1% £ % iR/
B ZR Z TR 7 P S B PR, Beah, JR3hE @ik (VCD) WF 58 & B s Sl ik
PS5 HR AR BRI 1 T 3R D TR T 286 PR 5 SR ) R R S L AT ) e £y, IR 25 AT ) — 1 A 0 AR AR AEAR K
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1.1 UF5iH

Bruker Vector 22 ZLAMEIEY, KBr A, Bruker-500 ZEIEIRIE(L, DMSO-d, A5, DU H Beft b
YEWNFR. JRNB g% . R Bruker Vector 22 BUE BLF2T 4R G154, Bl & PMA37 BRHFFE, 9% 4
em ™', FAHEEIE] 4 h, MHKFEFE 1300 ~ 1800 em ™', N OPUS H{FEBEATEIEAL B, AR N CaF, 7
F, WS 0.1 mm. Flash Ea 1112 JTRAHML. R ERIAAES A BRA R WZZ-2S B1807 2 A shiet
ﬁ(, CHCI3%TZ4"’§§|<|J. Siemens CCD Smart X ET?%%H%?(TET{X, 273 K, 0.35 mm x0.07 mm x 0. 07 mm B
A, Mo Ko T4 (A =0. 071073 nm) , o F5 K, 1. 81°<6<28. 13° JLFH P ILELAE. BAS-100B EH
fRAHAR2E TAES;. Ag/AgCl IR S U B, S22 A R R B AR, BEFE% (CH Instruments,
Inc. CHI 104) b TAEHIARL. Bt Hsn 1o B i & 2 4tk ).
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1.2 KR
1.2.1 PEAEKC #1 S-PENEKC ¥4 & 1L &%) PEAEKC M SCHk[ 14 ] 7E 4 . &Y S-PENEKC

iﬂﬁj@ﬁﬂ 1514 . PEAEKC Fil S-PENEKC [¥) i 0 qc o
250 0L Scheme 1. : i C OD' 0
1.2.2 AR/ %HHE 585 F N6 % (HTrp,- Q {2 Q%g
[PW,0,]) &R 5 HE WD, LK DL-GHR O §§’
0. 82 g(4 mmol) A A Z M2 4. 00 g(1. 33 mmol) , o DOOCngh g{} °
R TF 10 mL(1 mol/L) W iR MR iAW . TEFELRE (A) (B)

WFE T8 10 mL D, L 8% DL-(0 2 5% 14 8 BR VA W % in Scheme 1 Structures of PEAEKC(A) and
SR B R 2 Z IRE RS W T, Bt W S-PENEKC(B)

ST TR R, RERFEBUNST, R, WUE S E, 1 mol/L ERFRE MR VRV AR 3 W, T,
F 30 CEASHR T4 24 h, BERE AR (H, Trp,-[ PW,,0,,1).

D-H,Trp,-[ PW,0,,]: IR, #/em™": 1080 (7, ), 982 (¥, y—g,) s 901 (¥, o), 798 (v )-
P NMR(DMSO-d, ), 8: —15.896. '"® W NMR (DMSO-d,), &: —88.989. JUEK 4 #r LM {H (%,
PW,,C,, H,,0,,N, 50 ) : C8.00(8.04), N1.67(1.70), P0.97(0.94), W67. 14(67.08). fFhikssity
HVUTT AR, P42,2 2S[AIRE, fS 8 a =1.57487(3) nm, b =1.57487(3) nm, ¢ =4.8084(2) nm,
V=11.9260(6) nm’, Z=8, D_=3.720 Mg/m’, M. =3339.67, u=23.175 mm ™", F(000) =11752, &%
Ja B —EE: R F R =0. 0605, wR =0. 1454,

L-H,Trp,-[ PW,0,, 1: IR, #/em™": 1078 (v, ), 984 (¥, o) » 901 (v, g o) 799 (v, ).
S'P NMR(DMSO-d, ), 8: —15.895. "W NMR(DMSO-d,), 8: —88.974.

DL-H,Tip,-[ PW,,0,,], TR, #/em": 1080(v,, ), 980(¥, y—0) s 897 (¥, y_o, )+ 802(¥, y_y )-
3P NMR(DMSO-d, ), 8: —15.904. '™W NMR(DMSO-d,), 8: —89.026.
1.2.3 fEHMRLeEFLn (1) G 1 ml 7. 60 mmol/L D, L Fl DL-H,Trp,-[ PW,,0,,] 3 Fit 1K)
A TFALE Y THE %, 20WIRS pL F 3 Ak (GC) &, T, W AR kZ(cv) il
k. SLISH E,,,., =400 mV Eyg =400 mV, E, = -600 mV, HHEHE . 100 mV/s, Number of seg-
ments =2 or 30, Sensitivity(A/V) =1 x10"*, 1.0 mol/L H,SO,. (2) Bl 1 mL 7.60 mmol/L D, L Fl
DL-H,Trp,-[ PW,,0,,] 3 MR LAY H0 THF % % 1 mL 6. 15 mmol/L FEFHEFRIRFF R Y
PEAEKC #) THF ¥, Jesr 3 HLS L PEAEKC A THF ¥ T GC MMl [, T4, BRI E s pl 3
FRFGT AR 4> F AL AW THE 3T PEAEKC 81y GC ik b, T8, Mg H cv k. SRS
A F. (3)ECHl 1 mL 7. 60 mmol/L D, L Al DL-H,Trp,-[ PW,,0,, ] 3 R R AH 5> 16L& P10 THF 1751
K1 mL 5. 73 mmol/L B F-HEMARTFERY) S-PENEKC ) THF %W, 43 H5 wl S-PENEKC A9 THF ¥
WT GCHIR b, T, Bl s pL =g R R 8 4r F 1 & ¥R THF 3T S-PENEKC &1 i)
GCHMR [, T, M cv ik LS HF L. (4) 25 EE 1 mL 7.60 mmol/L D, L Fl
DL-H,Trp,-[ PW,,0,, ] 3 FH4 R A8 20 F4 & P10 THF % &% 1 mL 5.73 mmol/L FHEIRAIRF R Y
S-PENEKC /i CH,CL % ¥&. B 5 wL S-PENEKC 9 CH,CL & T GC Bk b, T4, Ho 5 S pL
3 PR T S W THF ¥ T S-PENEKC &1l GC il b, T4, & cv ih4k.

2 FER5TE

2.1 BEgEH
D-H, Trp,-[ PW,,0,, ] 4 FARZERE BV ab 1A be TGS FHEAR WL 1 BT, HIE 1(C) HIRE ¢ 7
AR, RIIERL T ZFHEFLoC.
2.2 fEIMRZREHZ THF 558 S-PENEKC 3t 3 #8084 FH & W F iR 31ER
ZWESCHR[ 16,17 ] 786, IS RTE AR 22 i n & 2 FroR. I 2(A) AT WL, D, L, DL-H, Trp,-
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Fig.1 Crystal structure of D-H,Trp,-[ PW,,0,,](A), projection of the structure of

D-H,Trp,-[ PW,,0,, ] viewed down the ab planes(B) and bc planes(C)
[PW,0,, | ¥R s 2 ASUEA] 00 i S8 AR s 7, ELRE— e R o) iy 1) 4R A 3 T 06 H 437 LA K AR I g e
FEABEEAAMR. Hi, $REM(GC) X 3 Mty RLp# 7> TS WA TR, hiE 2(B) AT,
D, L, DL-H,Trp,-[ PW,0,, 1 ¥ R i 2 AERT i AR 5t #2. 5 D, L, DL-H,Tp,-[ PW,,0,,] 7E
WREAR - IOTEIMR AT A L, PEAEKC EMY) GC BARIBUE T D, L, DL-H,Trp,-[ PW ,0,, ] IOFEFH K
GATH , A HAF— b RS L A S A I T L (57 LA S AR I, R T BEAARTR]. BRI, PEAEKC & i GC
UGS 3 Bk B A4 o 7 A S i A TR GBI s 2 (C) W LE S, D, L, DL-H;Trp,-
[PW,,0,, ¥ m i 2 A nl i 1 S Ak ik JFad &, B THF 75 S 19 S-PENEKC & 1fi 1Y GC ML k8 T
D, L, DL-H,Trp,-[ PW,,0,, | BITERMRZATH, BN — X bR SR v A AR 22 AR, 28 — X A fkid
Jug v A T RLAH ], (ELAR, RO TE 70 1 B 28 £k, PRk, THF 529 S-PENEKC EHif) GC HiL K
Xt 3 Ml R TS M A T I R TR .
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Fig.2 CV curves of D(a), L(b), DL(c¢)-H,Trp,-[ PW,,0, ]/GC(A), D(a), L(b), DL(c)-H,Trp,-[ PW,0,1/
PEAEKC/GC(B) and D(a), L(b), DL(c)-H,Trp,-[ PW,,0,, ]/S-PENEKC(THF)/GC(C)
2.3 BABESNEBZEEANFEREFBRERNEINR FREYHFHEIRIE RSN T
[l 3y S-PENEKC J8ALHA[E 14 [ A & 7€ THF 1 CH, CL, %50 5 5 J5 (4 30 [ — o 3% L1
& 3 4 S-PENEKC [HKZEIEA] VCD $RIEXIE 0 a’, b’ ¢'%6 3 X3, ME 3 Al LIE ), S-PENEKC
7£ CH,CL, Fl THF 555 i VCD 15815 K17 519 [ 4ok

B VCD iEEA L, H VCD 551 o X I IH & 358 |

MATFHE ) VCD (5 51E o KA —5, {H7E a'Fl b’ | | a
X, ®i PR VCD 5 S AR AR 58, ML Z T, SRS AV
S-PENEKC 7 CH,CLi#5S T i VCD 3% % Bl 5 1Y N ¢

VCD {55, Mi7E THF 55 T 1) VCD {55 W 55 B 2, a’ bl

?’f;a’lzlhﬁ, ;H‘:VCD {%‘?%i{ﬁ% Hﬂﬂ:ﬁ%ﬁ%mﬂg/}ﬁﬂ: 1800 1?100 mjun ISI{]{} I4]{]U 1300
P L He 2 M S L AT ) 1 A R, I RT LAAS plem!

S-PENEKC TEAREFIES T, HEBCZEREHA M — i A Fig.3 VCD spectra of S-BN-macrocycle
|§]. Hfl 4 ﬂ‘%ﬂ , THF B‘%E‘F E"J S-PENEKC 1@%55@ GC EE a. Solid powder; b. CH,Cl, induced;

B 3 R 1 50 AL AT 2 TR B TR £ e THE induced
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FH. & 4(B) & CH,CLi%ESH S-PENEKC &4l GC H# ¥t D, L, DL-H,Trp,-[ PW,,0,,] 3 Fh## /> TiH
SRR MR ZE P, A — A~ S A T ik R X6 7 ) S A 3 S0 Hia, 57 L KRR I ) T AR A B) CH, C,
V5% S-PENEKC X 3 Fta 5L 5 T4 A W i F-PE A RE 0 20855 B 20 2.

(B)

12
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Fig.4 CV curves of D(a), L(b), DL(c)-H,Trp,-[ PW,,0,,]/S-PENEKC(THF)/GC(A) and CV curves of

D(a), L(b), DL(c¢)-H,Trp,-[ PW,0,,]/S-PENEKC( CH,Cl,)/GC(B)
2.4 AEYWREEHERN D, L, DL-H,Trp,-[PW,0, ] MEEBZRE
F 1 AARBME T D, L, DL-H,Trp,-[ PW,,0, ] 192 1% o6 B 5, R G h 1 =
n’ F oA s To/ART AHFEPOM ) Mo [ FORIERTE (A) , v FoRHIREEE (V/s), A™ 2R 1 fil B A 1
(em?) 3 Ty B AR A A 0 555 (mol/em? ). X HL A s B AR, DR SEBRiR oh AN 6]
BT 11 PR AR A IO i 11 B S SR T AR AT R [R) BT LAAS [ B4 22 [0 45 28] i $5cdi =2 e el bk, fH—20
W3 ARG RPATIN, IrLAREA T A (5 —AF, RIER 1 & g BAa e ) 22 B A ] H .

Table 1 Surface coverage of D, L, DL-H,Trp,-[ PW,,0,,]/GC by various modified

Electrode L-H;Trp, -[ PW 1,04 ] D-H, TTP:'[ PW1,04 ] DL-H3Trp, - PW 1,04 ]
IOQFO/(mol'cmfz) IOL)FO/(mol'cmfz) 10° FO/(mul'cm’Z)
GC 3.71 3.75 3.71
PEAEKC/GC 1.24 1.51 1.29
S-PENEKC ( THF) /GC 2.87 5.48 3.16
S-PENEKC( CH,Cl, )/GC 1.72 2.06 2.06

MR PRI ES 2.2 2.3 T804 ie, BIRRH AR . PEAEKC &M Bl A1 CH, CL, 1553 1
S-PENEKCEMi 1Y D, L, DL-H,Trp,-[ PW,,0,, | (3R 1A o B2 Z Al AH 2278/, Bl . PEAEKC &
M HL B A CH, CL, 375 %) S-PENEKC &4 B # 4 D, L, DL-H,Trp,-[ PW,,0,, 1 %A F MR /EH.
THF 551 S-PENEKC &M D, L, DL-H,Trp,-[ PW,,0,, | (3 1018 5 B Z M AH 20 8, % D, L,
DL-H,Trp,-[ PW,,0,, ] A B & 1) FH3UE H.

2.5 FEYREMHERX D, L, DL-H,Trp,-[ PW,0,, ] iR BIHLIE

D, L, DL-H,Trp,-[ PW,, 0,, | 3 4> TG D, L 5035 DL A4 2 B 7 18 Hh B 11k
C,H,NCH(NH, )COO~ +H" =C,H,NCH(NH, ) COOH, ETiE 2 ER M EERS T 5LZRAE
FZIAATEf A AR, A, BERNERE T LA TS5 28R LR 2Z 85 i
ERI 2 SR 3 P AL B W) BB TERR Al b, WA e ER, B0 FEMEL SR
3 P FALE Y AE PEAEKC &M r AR B, AEFPEIRN 3 Fhid 271k & W) Z A TP IR 5IAE
I, FrLL3 Fid eS0T EAELL. S50 3 Fli o1 &7 CH, CL, 551 S-PENEKC &1 fa
e b, CH,CL 753 S-PENEKC F-PEMFI 3 Fivl AW Z B FPERBIVE I ., Bl 3 Fiuie
STAEEYR T AEWARR. D, L, DL-H,Trp,-[ PW,,0,, ] 7£ THF ¥ S # S-PENEKC & i H # | i,
L-H;Trp,-[ PW,,0,, | #8737 H ) L (WEARRS THF 551 S-PENEKC 737 Z [8] Lt D-H, Trp,-[ PW,,0,, ] i
S D AR S THF 531 S-PENEKC 43 F Z [l B A SR AH EAE R, B M ZRA 5 7Em
AL R A R O L-H, Trp,-[ PW,, O, ] i) I {E/J\, D-H, Trp,-[ PW, 0, | ib) I, {E:j(a
DL-H,Trp,-[ PW,,0,, 1 (/) T' {655 T Wi zZIal.
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Zi LRTA, R R S 1) S IR FE AT 0 TR IR R Wyl o 1B el , MR ER AR 2k s
TXED, L, DL-COEAM B2 TR TAAY ([PW 0, ]) BFHG]. BT ESNR & F
SR B TR Rl s B B il , IR AN TR 1k 23 1/ 25 M 2R Z IR 70 1A 5 W itk
Fr PRGN PR RE P AT TAE IEAE#E T .
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Preparation of Modified Electrode and Chiral Recognition Properties of
PAEK Macrocyclic Oligomer Bearing 1,1’-Bi-2-naphthyl Moiety

YANG Li-Guo, JIN Hai-Yan, WANG Yong-Guo, CUI Yan, CAO Hui, BEN Teng* , ZHANG Wan-Jin
(College of Chemistry, Jilin University, Changchun 130012, China)

Abstract Modified electrode of poly(aryl ether ketone) macrocyclic oligomer containing 1,1’-bi-2-naphthyl
moiety was successfully prepared, which was used to recognize chiral supramolecules that were derived from
tryptophan and tungstophosphoric acid( D, L, DL-H,Trp,-[ PW,,0,,]/GC in 1.0 mol/L H,S0,) by the cyclic
voltammogram method. By means of vibrational circular dichroism spectroscopy, we found that different sol-
vents treatment could alter the plane angle of the two naphthyl groups(i. e. , dihedral angle) of S-PENEKC.
Therefore, the selectivity of chiral recognition based on S-PENEKC could be achieved by different solvents
treatment, which was approved by the results from electrochemical experiments.

Keywords Modified electrode; Chiral recognize; Binaphthyl rigid cyclic oligomer; Chiral supramolecule
(Ed. . D, I)



