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Enantioselective recognition based on chiral oxacalix[ 4 Jarene
XUE Bowen s XUE Min
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address challenges such as the difficult separation of chiral macrocyclic enantiomers and
investigate their enantioselective recognition performance, a pair of chiral oxacalix[ 4 Jarene enantiomers
were synthesized by reacting tetraamino-derived oxacalix[ 4 Jarene with S- or R-camphorsulfonyl chloride,
respectively, via a sulfonamidation reaction. Their structures and properties were characterized by using
NMR, HRMS, X-ray single-crystal diffraction, UV-Vis absorption spectroscopy, and circular dichroism
(CD). The results demonstrated that this macrocyclic host could achieve highly efficient enantioselective
recognition of chiral R- or S-Pyrrolidin-2-ylmethanol through non-covalent interactions such as hydrogen
bonding. The host-guest system formed a 1¢:1 complex, where the S-host preferentially bound the S-guest
(the binding constant K =311.40 M™') and the R-host preferentially bound the R-guest (K =526.53
M), with the respective enantioselectivity factors being 3.64 and 3.16. The enantioselectivity stems
from structural complementarity in the chiral oxacalix[ 4 Jarene cavity-guest system. This finding offers a
noval design strategy for advancing research on macrocyclic host-based chiral recognition and catalysis.
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"H NMR (400 MHz, CDCl,, TMS, 298 K,
ppm) S-1: 6 8.95 (s, 4H, NH), 8.29 (s, 2H,
ArH"), 8.20 (s, 2H, ArH"), 7.28 (s, 2H,
ArH®), 6.90 (s, 2H, ArH"), 4.19 (m, 8H,
HY, 3.58 (d, J=15.24 Hz, 4H, H"Y, 2.73 (d,
J=15.458 Hz, 4H, H"), 2.42~2.33 (m, 4H,
H"), 2.20 (dt, J =18.65, Hz, J =3.67 Hz,
HY, 2.15~2.05 (m, 4H, H™), 1.99 (t, J =
4.34 Hz, 4H, H*), 1.97~1.88 (m, 4H, H™),
1.79 (s» 2H, H®), 1.75 (s, 2H, H*), 1.25 (s,
8H, H'),0.98 (d, 24H, H"),1.02~0.71 (s,
24H, H*)3;R-1: 6 8.96 (s, 4H, NH), 8.28 (s,
2H, ArH®), 8.20 (s, 2H, ArH"), 7.28 (s, 2H,
ArH®), 6.90 (s, 2H, ArH"), 4.19 (m, 8H,
HY, 3.58 (d, J=15.24 Hz, 4H, H"Y, 2.73 (d,
J=15.458 Hz, 4H, H"), 2.42~2.33 (m, 4H,
H™), 2.20 (dt, J =18.65, Hz, J =3.67 Hz,
HY, 2.15~2.05 (m, 4H, H™), 1.99 (t, | =
4.34 Hz, 4H, H®), 1.97~1.88 (m, 4H, H'),
1.79 (ss 2H, H®), 1.75 (s, 2H, H*), 1.25 (s,
8H, H), 0.98 (d, 24H, H"),1.02~0.71 (s,
24H, HY,

¥C NMR (100 MHz. CDCl,, TMS, 298 K,
ppm) S-1: & 214.7, 165.2, 160.5, 138.9, 134. 7,
130.0, 117.2, 106.0, 72.5, 58.3, 48.9, 47.9,
42.3, 42.1, 27.8, 27.0, 24.3, 19.6, 19.5, 19. 1;
R-1: & 214.4, 165.1, 160.2, 138.9, 134.7,
130.2, 117.1, 105.7, 72.5, 58.3, 48.7, 48.2,
42.5, 42.3, 27.7, 27.0, 24.4, 19.6, 19. 5, 19. 1,
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[Cy H (s N, 0O,,S,+Nal SZll{E 1707. 6055, 52t
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BEP1 /c1,a=0.9333 (2) nm,b=1.5178(3) nm,
¢=1.6735(3) nm,a=74.202(8),3=282.753(9),
7=80.043(8),V =0.2388(7) nm*, Z=1,Dc =
1.311 g/em®, T=170 (2) K, =1.047,F (000) =
940.0,R, = 0.0978, wR, = 0. 2408, R, = 0. 1312,
wR,=0. 2771[1>2(D],CCDC: 2466112,
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fE&Y S/R-1 BAT 8 A~ E 552 1k (it ok i 119
S=0 5 LA S 4 A A A Gl i A 1 NH 8 , 4k
DT Ge X S R AR R AL 2 AR R I i 4%
FHERR S-MEr%bi-2-H s S-PM Fl R-ME Je-2-
fi2 R-PM #4740, RA'H NMR #4734 » 7601
R LA 1= T 43 5 mA 4R S-1 3 R-1
ME R S-PM B R-PM. il & Z X KR AW S-1@
S-PM.S-1@R-PM.R-1@S-PM F1 R-1@R-PM, &
W BN 3 mmol/L, 76 % 451 F #4717 H NMR
M,

"H NMR (400 MHz, CDCl,, TMS, 298 K,
ppm) S-1@S-PM: ¢ 8.44 (s, 2H, ArH*), 7. 62
(ss 2H, ArH"), 6.61 (s, 2H, ArH®), 6.20 (s,
2H, ArH"), 4.04 (d, J =6.48Hz, 8H, H"),
3.60~0. 67 (EEKIEAIE; S-1@R-PM ¢ 8. 44
(ss 2H, ArH"), 7.67 (s, 2H., ArH"), 6.62 (s,
2H, ArH®), 6.29 (s, 2H, ArH"), 4.05 (d, J =
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6.44Hz, 8H, H'), 3.60~0. 67 (ERMAKIESIE) ;
R-1@S-PM 6 8. 45 (s, 2H, ArH"), 7.62 (s, 2H,
ArH"), 6.60 (s, 2H, ArH®), 6.22 (s, 2H,
ArH?®), 4.04 (d, ] =6.48Hz, 8H, H"), 3.60~
0. 67(EEMIEEIE) ;R-1@R-PM & 8.43 (s, 2H,
ArH", 7.77 (s, 2H, ArH"), 6.66 (s, 2H,
ArH®), 6.32 (s, 2H, ArH"), 4.04 (d, J =
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H,).—0.54(Ar-H,).—0.67(Ar-H_).—0.61(Ar-
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KRR R-PM BRI B LB P (K (1 K = 3. 64+
D) X E F 3. 64, 1 FAK R-1 XF %14 R-
PM (I H X 24 S-PME (R 51 B L (K ¢ -
K =1:3.16) XM BPE R 70 3,16, #5248
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a) il TR T A RS A 1 A i
P M 6 Wi ) SR AR L4 107 S X e S A A S-1 FT R-1,
PREGY N A2 M 46 00 T VR I ELEE A T
Perbe S 1RG0 T R 1 I s X I
JalEsivie N

bR [4]F5 8 S-1 [ 5 T REBUm AL,
HAaFWAEZESERENS.

O KFFEM S-1 f R-1 X FHZEAK R/S-NkIg
Bi-2- I EER I B E N BRI LR BIEH R
A X B RE M, R S-1 AR T PUN KR S-PM
(KK A3, 64: 1), 1M F4K R-1 S ] T3 51 %
K RPM(K 1K ,=1:3.16),
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