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Scheme 1 Synthetic routes of compound GCPS1
1.2.1 2,6-Z-0-KE-B-FH M &K ¥ 5.7 g(5 mmol) B-HMIAEFN 7.8 g(14 mmol) NaOH Az 100
mL JG/K AL EL Y DMSO BT 250 ml =#URH, 7645 C FHFE 1 h 5, #0017, 5 mL(14 mmol) J AL,
T70 CI 7 he RN SERETS , BB AOKd, RSO, KA PLZ 2P, FHIEK Na,So,
THE. e ZE R R, R R A VAhEE) : V(LR OTR) =1:4 1155 6. 2 g IRB ARG
BRI AA.

"H NMR (300 MHz, CDCl,), §; 5.00 (m, CD 53k H), 4.30 ~3.20(m, CD ¥ 2,6 {ii H,

OCH,R), 1.58 ~1.10[ m, —(CH,), ], 0.89(t, CH,CH,). IR, »/cm~"; 3400, 2900, 2850, 1480,
1250 ~1050.
1.2.2 2,6-=-0-/% #£-3-0-% % ¥ Bt 2£-B-FF # £ (GCPS1) 89 & & 7 100 mL A =1 H, % 3 ¢
(1. 42 mmol )2 ,6-"-0-%FE-B-FRHIG T 50 mL Jo/K DU, ZEZVSARD FHERE, A 3. 84 ¢(30
mmol ) 2-BEWy R, FHEZE I, SNt B8 rh A b 28 02 3 ik & 1) — WK (12 mL) , B A 10 h.
RSERESE , B MBI 100 mL vk, IS (50 mL x3) 268, GIFANLZE, R A NaHCO,
IKES R ANZRIB K BE 2= P JOK Na,SO, T, ek 7% A Wi v ), oM™ W 28 fek e A i1k [ 66 B2 Ik vk
VOAhEE): V(ZFRCHER) =10:1 ~1: 1], E55 TS 204 R B (GCPST) .

"H NMR(300 MHz, CDCL,), 8: 7.87 ~7.12(m, MEW}-H), 5.12 ~4.89(m, CD 53k H), 3.11 ~
3.42(m, CD ¥ 2,6 fif H, OCH,R), 1.88 ~1.22[m, —(CH,),], 0.89(t, CH,CH;). IR, »/cm™';
3400, 2920, 2820, 1710, 1520, 1455, 1415, 1355, 1250, 1130 ~ 1020, 890, 860, 730.

1.3 f@iEdENHERS B

1.3.1 & thEl & Bt a s B S H7E 260 °C @ N, “M# 2 h, I NaCl LA 5,
FRSTRURBUREE N 1. 0% (/B M. M 50 CHhRElk, LL2 C/min 27 FHE 2 220 C,
1£220 C FAR-4F 6 h.

1.3.2 @4l . EeiAES; HRTE . 40 kPa; M. 60: 1. FEIRIIAELE 200 C, SfbE R
FE 225 C, KrI#RE R 250 °C.

1.3.3 @R EROEXMT, FIH GCPSI [EE AR B ANEHXT Grob iX5 . 6 FiFF
T SR (R | EHOR | RN EORR, Ry 251 ) RN 4 Fh g IR AT AL (TR I
SRR TR . @RI TR . VIRAIR I T e ) 47 140 B P Reil k.

2 FER5E

2.1 FHEMEgE
TE 120 CH}, PAE+ e b, S5 HTR 5. 37, HR0h 1326 H/m. HEIRAE 200 °C 3L
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Fig.1 Chromatogram separations of the Grob
A LAY 73 B RO, B 2(A) ~ (D) 4352 mixture

ﬁ%*ﬁﬁﬁ:@b\ :%ﬁ\ %Eﬁﬁﬁﬁﬁgﬁﬂﬂ E"J Column temp. programmed from 100 C to 160 C (at 3 C/
ﬁ\%@ Lﬁ [ﬁ]%iﬂﬂg%%ﬁ&{ﬁfﬁ:*ﬁ%ﬁﬁﬁz% /—\HE;FH min) ; peaks: 1. n-octane; 2. n-decane; 3. n-undecane;
*H Hﬁ , %%%“E%E’y'ft E/‘J @%*Hxﬁ%%%ﬁﬁ%{jﬁﬁ 4. n-dodecane; 5. 1,3-butanediol; 6. n-octanol; 7. naphtha-
1:@,12'&596}%_&&%%_‘%541%% ’ ﬁnXﬂ'%’f’%Eﬁﬂiﬂ/{]Tﬁ: lene; 8. 2,6-dimethylbenzenamine; 9. methylundecanoate.
AR EAMEL (1. 584, 1. 731) B Wil 7 SCHRfE (1. 08, 1.00) M%),

Table 1 Retention factor k and relative retention value(a) of disubstituted benzene isomers
on the columns( GCPS1)

Retention factor( k) Relative retention( a)
Solute Temperature/C~ Peak order
ky ky ks %1 %32
Dichlorobenzene 140 p, m, o0 1.817 2.050 2.300 1. 128 1. 122
Chlorotoluene 140 o, m,p 3.891 6. 166 10. 675 1. 584 1.731
Nitroaniline 200 o,p, m 8.133 8. 966 12. 966 1. 102 1. 446
Chloroaniline 160 o,p, m 5.258 6. 650 9. 858 1.265 1.482
Dihydroxybenzene 200 o,p, m 7.016 12.525 15. 633 1.785 1.248
Naphthol 180 1,2 21. 008 22.992 1. 094
5T (A) 3 | (B) m 160 F () 26 L(D)p m
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Fig.2 Chromatogram separations of the dihydroxybenzene(A) , dichlorobenzene(B) ,

chlorotoluene( C) and nitroaniline( D) on the columns
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Table 2 Capacity factor(k) and relative retention(«) values of pyrethroic derivatives on the columns

Solute ( structure ) Temperature/ C Retention factor(%) Relative retention( o)

Cl 0 CH, 130 °C (10 min)—180 C k, =32.316 a,,, =1.024
%\X}NH&HCH*CH‘ (20 min) at 2 C/min ky =33.083

F:C o ky =34. 483 o, =1.013
ky =34.950

ks =35. 483 a5 =1.020
ke =36.216

0 CH 110—160 °C at 2 C/min ky =27.241 ay, =1.021
%\X}Loémmcm ky =27.833

k5 =30. 066 a,,, =1.019
k, =30. 633

0 100—160 °C at 2 °C/min ky =24.017 ay, =1.012
/E\X/U—OCH; k, =24.317

ky =25. 834 ay, =1.013
k, =26. 167

cl 0 ?H" 110 C (5 min) ~ 160 C k, =31.567 ay, =1.012
— 15 min) at 2 °C/min ky =31.967

Cl MOCHCH:CI'I" ( ky =33.967 0y, =1.010
k, =34.334

MAT LM RA —E M BEEETT, BI3[ (A) ~ (D) 1B AR P B | A T B . — SR i T le A &
DNFRAGTR T W i) (3 o B TRL. 2T AR 70 31 X 4G TR P ISR AN G R A T TR A4 4 /X e S A (RS 8 1 702
[E3(A)FI(B) ]. [EEA GCPS1 X 53R M1 T T 70 Bt 4 X We e Al i, I XIFK [ 181 3 (C) ].
P 3(D) W2 BT 2 AR DR AGRR AT T e nl 73 B i 6 XTSRRI, IEFEXIFR. wl DL, 5 BEmy 2R BT
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Fig.3 Chromatogram separations of methyl 2 2-dimethyl-3-[ (E)-propen-1-yl] (A) , sec-butyl 2 ,2-dimethyl-3-
[ (E)-propen-1-yl] (B), sec-butyl 3-[ ( E)-2-chlorovinyl |-2, 2-dimethyl ( C) cyclopropanecarboxylate
and cyclopropanecarboxamide, 3-( 2-fluoroform, 2-chloroethenyl )-2, 2-dimethyl-N-( 1-methylpropyl )
(D) on the column
H1 T AR BRI 2377 A TRV E T, S0 T H o T AR P RS A R, A T I R AE
FE LR OREA BT ]. SEERZE R IR , GCPSI XFiX 4 Fhag MR AT A= Yy F 43 1 R B4 Bsf [E) # AN B i 40 min, 7E—
SERRRE PRI T GC Tk 43 B vl i A7 76 14 4315 o TR B fy [ -1

3 F

WFFRA R, 78 B-PORIRS RO P AT AR WEWY R BN S, B85 T R &R 7 Z BIMPE R ), S 5alife
SERUCEORIH BRI R LD e AR L, 5 BB Wy 2 B (4 LA EPRG 28 [0 52 A A o 1 U3 fE
T —RE R BEM ZRIRATAE LA PRI T4 [T AR AN OO0 55 7 37 B S A AT S 9 70 B R,
1 ELBEE AR S LA, QBRI S 18 2 RS & A 20 T O B S R 25 v TR R B AT A= 0 R B A
BORAY I ERE S, MBA WA TAEROC RIS TR, 4 D0 B MR ZAE LS T PRy, [
IFRAGIEATT ey 8 XS B SEAIRALA 6 G2 T B WA 4r B AR, b T[] 288 SOk o S A 4138 FR R RS
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Preparation of a New Thiophene Heterocyclic S-Cyclodextrin Derivative
as GC Stationary Phase and Gas Chromatographic Isomer
Separation Performance

ZHOU Mei-Yang, LING Yun, SHEN Gang-Yi, YANG Xin-Ling "
( Department of Applied Chemistry, China Agricultural University, Beijing 100094, China)

Abstract A new thiophene heterocyclic B-cyclodextrin derivative, 2 ,6-di-O-allyl-3-0-[ 2-( prop-1-en-2-yl)
thiophene ]-8-CD ( GCPS1 ), was prepared and used as a GC stationary phase. It’s separability for some
benzenic isomers and pyrethroic derivatives enantiomers was studied. The result shows that the separation for
some benzenic isomers is better than that in the literature. And in meanwhile, four chiral pyrethroic derivatives
can be separated well on the column where GCPS1 was used as the gas chromatography stationary phase.

Keywords [-Cyclodextrin derivative; Thiophene; Gas chromatography stationary phase; Isomer separation
(Ed.: V, G)



