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1 SLIGER4

1.1 XFE5RA

Bruker DPX 400 *Zm;j\:fﬂfﬁﬁ(, Bruker Esquire 3000 %?@*%"ﬁ“?g!ﬁ%ﬁ(, Nicolet Avata 350 KU1 4p
SRR Carlo-Erba 1106 JCZEAMHTAL ; XT4A WG S IEL, IR RAIE. MHF L, 1,3-2IRK
Pt 1,4-Z 05 T Re RN 2-Si 3R I S 250 T A Ak 2= gl . AR (O hE . =AW e S S e
) R BT aik]. XERCT SRR 4] 5558 1 AT 2a, 2b, 3, 4a SIESCHR[ 1,13 ~ 15 1 A .
1.2 RETTE
1.2.1 B FIEAb W& K 25,27-(4-0 T 5L ) -26,28- A -5 11,17 ,23-DUUT BLGRAT A1
(475548 (4b) WA B 7R BEM AP I A —H S X BUT S AR [4] 958 3(3. 8 ¢, 5.08 mmol ) |
1,4- "9 T4E(50. 8 mmol) . Jo7K K,CO, (1.4 g, 10. 16 mmol ) 2 JC/K R (150 mL) , 7E N, AR F [A]
W72 he BEREFE KRB R BAR RN 1,4- 3RS, mERAY AR LB 1 CH,CL, (50 mL). H
0.1 mmol HCI FI7K (100 mL x3) YA HLZZ M, HIJG/K Na,SO, T4, 108, B8 kbR EEH, 15
FP =Y. ettt B aifh [ V(CH,CL) : V(petroleum ether) =1:6 [ RIH AR K 1.7 g, 2K K
32.8%. m.p. 207 ~212.4 °C. '"H NMR(CDCl,, 400 MHz) , 8: 7.41(s, 8H, ArH), 3.86(t, J=6.44
Hz, 4H, OCH,CH,), 3.49 (s, 6H, OCH,), 3.39(t, J=6.54 Hz, 4H, CH,CH,Br, 1.92 ~ 1. 87 (m,
4H, OCH,CH,), 1.76 ~1.71 (m, 4H, CH,CH,Br), 1.30[s, 18H, C(CH,),], 1.19[s, 18H,
C(CH,),]; “C NMR (CDClL,, 400 MHz), &: 158.3, 158.2, 145.9, 145.6, 132.5, 129.9, 129.3,
127.7,71.6, 57.2, 34.3, 34.0, 33.8, 31.4, 31.2, 29.3, 28.9; IR(KBr), v, /cm™": 2961, 2869,
1637, 1617, 1383, 1263, 1090, 877, 764, 621; MS/ESI, m/z; 1+5AH 1019. 1, SZil{E 1057. 4 (M +
K-1)*; JEEMTEIME (% , CyHe0,S,Br, ITHAA): H6.73(6.53), C 58.83(58.93), S 12.64
(12.58).
1.2.2 #MAFEIZ 5a, 5b, 5c, 5d thé k(1) 25,27,26,28-PU[ 3-(2- A FFWEME L) BAC TN AL ] -5,
11,17 ,23-PURUT BB AR [ 4] D508 (Sa) BA : PREX 2-%i 2 2R JF WM (0. 44 g, 2.65 mmol) | Jo7K
K,CO,(0.45 g, 3.28 mmol) , PR (60 mL) FIPUBALXT AT FEBHFAR[4 ] 54 2a (0.2 g, 0. 16 mmol)
TRUEFHE, 76 N, O NI 48 h, Bekt 78 R BR AL m58R A CHCL, (30 mL) FIf £k
i, JKPE(50 mL x4) bk, BB AHA, HIJEK Na,SO, T4, iUk, Hefs78 & L2
=¥, H CHCL/CH,OH 45 3 8 kK Sa, =% 70%. m.p. 225.2 ~227.1 C. "H NMR(CDCI,,
400 MHz) , 8: 7.80(d, J= 8.12 Hz, 4H, ArH), 7.67(d, J=7.84 Hz, 4H, AtH), 7.34(t, J =7.52
Hz, 4H, ArH), 7.31 (s, 8H, ArH), 7.22(t, J =7.72 Hz, 4H, ArH), 3.96 (t, J =7.0 Hz, 8H,
OCH,CH,), 3.08(t, J=7.2 Hz, 8H, CH,CH,S), 1.49 ~1.44(m, 8H, CH,CH,CH,), 1. 14[s, 36H,
C(CH,),]; “C NMR(CDCl,, 400 MHz), &; 166.7, 156.4, 153.3, 146.4, 135.2, 128.1, 127.4,
125.9, 124.1, 121.5, 120.9, 67.1, 34.3, 31.3, 30.1, 28.8. IR(KBr), »/cm™': 3549.1, 3477.1,
3412.6, 2960.3, 2866.9, 1637.9, 1617.8, 1573.0, 1459.9, 1427.1, 1382.5, 1308.8, 1262.7,
1238.2, 993.4, 877.5, 798.6, 754.9, 725.6, 618.0. MS/ESI, m/z; 31514 1550. 3, SZill{E 1589.0
(M +K) . JCESHSIE (% , CyHg, 0,S,N, iH34548) : H5.73(5.46), C 61.83(61.97), N 3.90
(3.61), S24.52(24.82).

(2) 25,27,26,28-PU[ 4-(2-AFFHEMRIL ) B AR T 405E 1-5,11,17,23-PU8U T FEARAF AR [ 4 ] 5542 (5b)
B ARG s BRI 2-37 FE 25 - EME (0. 42 g, 2. 54 mmol) | J&/K K,CO, (0.45 g, 3.28 mmol) . (60 mL)
FPUIRAL KR T 2R 419558 2b(0.2 g, 0. 16 mmol) T EUEESHH, 76 N, S/ FIEH 40 h. =
18 5a AUHIEER B @R K Sb, 5% 74%. m. p. 198.6 ~200.8 °C. 'H NMR(CDCI,, 400 MHz) , §:
7.82(d, J=8.04 Hz, 4H, ArH), 7.68(d, J=7.84 Hz, 4H, ArH), 7.38 ~7.34(m, 8H, ArH), 7.26
(s, 8H, ArH), 3.93(t, J=7.7 Hz, 8H, OCH,CH,), 3.26(t, J=7.5 Hz, 8H, CH,CH,S), 1.74 ~
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1.66(m, 8H, OCH,CH,CH,), 1.34 ~1.30 (m, 8H, CH,CH,CH,S), 1.29[s, 36H, C(CH,),];
“C NMR(CDCl,, 400 MHz) , & 166.6, 156.9, 153.2, 145.8, 135.1, 128.2, 127.7, 125.9, 124.1,
121.5, 120.9, 68.1, 34.3, 33.2, 31.5, 31.0, 28.2, 25.6; IR(KBr), v/em™'; 3431.4, 2960. 05,
2868.9, 1567.9, 1456.0, 1427.3, 1384. 1, 1308.0, 1265.1, 1238.7, 1126.2, 1089.4, 995. 1, 878.8,
753.7, 704.2, 622.3; MS/ESI, m/z: 11518 1606. 4, S2{H 1629. 4(M + Na) *. JCEAMHTSLIE (% |
CeHy,0,S,N, HEAE) . H5.38(5.77), C62.76(62.80), N 3.90(3.49), S23.52(23.95).

(3) 25,27-[3-(2- A mEm L) BRAC Y 4 2L 126 ,28- 4 BL-5 11,17, 23-DURU T JLGRAFAR [ 4]
FFRE(5e) (A FRER 2-5 B A TR (0. 42 g, 2. 54 mmol) . JC/K K,CO,(0. 11 g, 0.8 mmol) . PN
(60 mL) FIGRFFAR[ 4 ] 588 18465 4a(0. 2 g, 0.2 mmol) TRIELSHH, 76 N, %4 K [ 40 h.
T8 R IR, mFR A R CH,CL, (50 mL) F1F HCL, FIKPEZE b, 2B BAENUM,
K Na,SO, T4, i3UE, Wk 78 & Bk LA™ 5. kB aifk [ V(CH,CL,) @ V( Petroleum
ether) =1: 1 ] FI AR K Sc, 3N 70%. m.p. 168 C. '"H NMR(CDCL, 400 MHz) , 8. 7.87(d, J =
8.08 Hz, 2H, ArH), 7.74(d, J=7.86 Hz, 2H, ArH), 7.43 ~7.38(m, 10H, ArH), 7.27(t, J=7.2
Hz, 2H, ArH), 4.10(t, J =6.04 Hz, 4H, OCH,CH,), 3.47(s, 6H, OCH,), 3.33(t, J=7.05 Hz,
4H, SCH,CH,), 2.08 ~2.05(m, 4H, CH,CH,CH,), 1.24[s, 18H, C(CH,),], 1.22[s, 18 H,
C(CH,),]; " C NMR (CDCL,, 400 MHz), &: 167.0, 157.9, 153.3, 146.2, 145.8, 135.2, 132.0,
129.7, 128.9, 127.7, 126.0, 124.1, 121.1, 120.9, 57.1, 34.3, 34.1, 31.3, 31.2, 30.4, 30.2;
IR(KBr), v/em™': 2960.2, 2967.0, 1572.7, 1461.7, 1428.0, 1377.6, 1266.9, 1240.3, 1088.9,
993.7, 876.2, 799.4, 756.6, 717.5; MS/ESI, m/z: i85 1163.7, SZM{EH 1186.5(M + Na) *. JTH
IYMFSEIE (% , CouHpy0,SN, TH381H) : H6.27(6.07), C 63.93(64.01), N 2.28(2.41), S 21.96
(22.01).

(4) 25,27-[4-(2-ZEFFBEm L) B AR T 48 0k ) -26,28- A -5 11,17, 23-DU AL T LR AR [ 4 ]
IR (5d) BA AT PRI 2-FRFESEIFBEME (0. 267 g, 1.6 mmol) . Jo/K K,CO,(0.22 g, 1.6 mmol) . PN
(60 mL) FIGRIEAR[ 4 ] 5B 465 4b(0. 4 g, 0.4 mmol) TEUKEIH T, 75 N, A4S [A137% 40 h.
Z 08 Sa (YIRS B 5. 015 2 44k V( Ethyl acetate ) : V( Petroleum ether) =1:2) 1458 [ {4
¥R 5d, P 68% , m.p. 158 C. "H NMR(CDCI,, 400 MHz) , &: 7.84(d, J=8.08 Hz, 2H, ArH) ,
7.71(d, J=7.92 Hz, 2H, ArH), 7.45(s, 4H, ArH), 7.39(s, 4H, ArH), 7.37(t, J=8.08 Hz, 2H,
ArH) | 7.25(t, J=7.44 Hz, 2H, ArH), 3.93(t, J=6.34 Hz, 4H, OCH,CH,) , 3.50(s, 6H, OCH,),
3.38(t, J=6.96 Hz, 4H, SCH,CH,), 1.91 ~1.88(m, 4H, OCH,CH,CH,), 1.82 ~1.79 (m, 4H,
SCH,CH,CH,), 1.30[s, 18H, C(CH,),], 1.18[s, 18H, C(CH,),]; “C NMR(CDCI,, 400 MHz) , &:
167.2, 158.4, 153.1, 145.8, 145.6, 135.1, 132.5, 129.6, 127.8, 126.0, 124.1, 121.4, 120.9,
34.4,34.0, 33.5, 31.4, 31.4, 31.3, 31.2, 29.3; IR(KBr), »/em~'; 2961.4, 2867.7, 1633.2,
1454.1, 1421.0, 1387.9, 1268.3, 1086.7, 998.1, 878.1, 751.9, 724.0; MS/ESI, m/z. it & {4
1190. 3, SEN{E 1213.5(M + Na) *. JCE T SE0ME (% , Cq, H,, O,SN, 1515 ): H 6.15(6.27),
C 64.93(64.52), N 2.58(2.35), S21.26(21.49).

1.2.3 @A g BUbEEY) Sh T AU (AR 2: D IRAGE W, itd LRGSR
PR E O AIA. K0, 49 mm x0.39 mm x0.38 mm F 1A E T Bruker SMART APEX I CCD 77 51X
b S B S A LAY Mo Ka(A =0. 071073 nm) SF4 MR SHEIR, 76291 (2) K IR R UEAT
S AE 2. 44° <20 <25. 50° 38 Bl Y S i 2 3 30448 ANAFH A, Horb 3775 A ST AT A (R, =
0.0315) , 4 uR%E )38 5 AN TF 3% 1 Bruker SAINT F1 Saintchart FEE 5 i1 A KWL .
PREEHE R 3 (SHEXLS 97) it " | AR SR T A8 e 78 LU FUECEE 2208 Fourier A B H il S22 Y
X AR AR F AR bR B4 1] S SO T AR MR B/ D R B IE. R IESECE 238 A, A R
HF R=0.0710, wR =0.1854[ I >20(I) ]; R=0.0910, wR =0. 2112 (A SR . SEPLEY) 5b &
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R BRI DL 1.
Table 1 Selected bond length(nm) and bond angels(°) of compound 5b~
S1—C2 1.771(3) S2—Cl14 1.795(6) C13—Cl14 1.502(7)
S1—C6#1 1.774(3) C6—S14#2 1.774(3) C19—C20 1.375(9)
N1—C15 1.403(7) C18—C19 1.391(10) 01—Cl11 1.456(5)
N1—C16 1.429(6) S3—C15 1.740(5) Cl16—C17 1.358(8)
C17—C18 1.392(9) S3—C21 1.745(6) Cl6—C21 1.382(7)
S2—Cl15 1.714(5) C12—C13 1.496(7) C20—C21 1.387(7)
C2—S1—C6#1 109.10(15) 01—C11—C12 111.1(4) S2—C15—S3 118.5(3)
C15—S2—C14 102.3(2) C11—C12—C13 115.8(4) C17—Cl16—C21 121.4(5)
CI15—S83—C21 89.4(2) C12—C13—C14 116.1(5) C21—C16—N1 117.3(5)
CI5—N1—Cl16 106.0(4) C13—C14—S2 118.5(4) C20—C19—C18 120.3(6)
Cl—C6—S1#2 125.5(3) N1—C15—S2 124.9(4) C19—C20—C21 118.5(6)
C5—Co6—S1#2 113.9(2) N1—C15—S3 116.5(4) C16—C21—C20 120.6(5)

# Symmetry transformations used to generate equivalent atoms: #1. y—1/4, —x+5/4, —z+1/4; #2. —y+5/4, x+1/4, —-z+1/4.

2 ARSI

2.1 EHSRIE

TEBME RIS 18 T G A T i PR PR 3 AL 1R 2 07k P72 AR SCHEFRTE K, CO, f77E T, JIXH T 3%
TR 4 ] 55 I R R Joe sl o i — VAR R vz, A9 31 B TR B XU T SE G AR [ 4 ] D5 kb Bk (b B4
2a, 2b, 3, 4a fl1db) , 7£ K,CO, fF7E T, N 225 IR IR M 52 hy mT LU &5 0 7= R 4581 H bR =) (Sa,
5h, 5¢ F15d).

"H NMR 4l 7R, BARF=4) Sa il Sh iR SR AR IR AR T B8R 140 o — A e, R 7
VWSS F 58 0 FR, 21, 3-8 B T REME K. HARF=1 Sc A1 Sd H R ER R T 3L &R T4
AA—2H g RIHAEER T 13- 8RS 4. ESI-MS 3 W AR 7R 1 AR A9 53+ 25
T,

2.2 BRIEEHSR

LAY 5b 1 fb R & T Tetragonal #f R, ZSEHE 4 (1)/a, MBS a =2.06534(9) nm, b =
2.06534(9) nm, ¢=1.92905(16) nm, a =B =y =90°, V=8.2286(9) nm*, D, =1.297 g/cm’, Z =4,
F(000) =3392. M 1 AT, Sb H#RI5 L5 HITE 1,3 sS4, [RIIN T 1gEme BR A4 — T 5 £ 4331
h37.054°, 13.483°, HLLIEE /514 0.70720(3) F10. 70720 (3) nm. FRI5IEEEE FARXT A A 8] 1Y e
FA 9K 53.926°, 53.926°, FLLEEESS M 0. 65862 (2) F10. 65862(2) nm. 4 DFFH M w5
THIFE M 22. 753 (1) °. AHXTER BT [RIIEES 2051 A 0. 77604 (4) F1 0. 77604 (4) nm.

Fig.1 Molecular structure of compound 5b

ARICERT 4 DEARFFEME LA BRATAR [ 4] 5B, It "H NMR, "C NMR, MS FflIot& 4>
Hraids 7RAE. [FIEF, SR X B Prifie T aiidr[ 4 ] 748 Sb S5 1,3 8%, R fuemk
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A BRRBEA T RETH, ICH PRI, 2SS mes 7. a1 A et SHm AL 4] 57
Koo TV 6 Z IR, PTRRSE L 5 =2 1) 32 2 A et 0 S (S e PR A 2. A DG A 201 TR
SEPE B IE AT .
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Synthesis and Structure of p-tert-Butylthiacalix| 4 | arene
Derivatives Containing Benzothiazole Groups

ZHAO Bang-Tun'", DING Jing-Jing’, QU Gui-Rong’
(1. Department of Chemistry, Luoyang Normal University, Luoyang 471022, China;
2. College of Chemistry and Environmental Science, Henan Normal University, Xinxiang 453002, China)

Abstract p-tert-Butylthiacalix[ 4 Jarene(1) was alkylated with methyl iodide or dibromoalkane to obtain thia-
calix[ 4 ] arene intermediates 2 and 3 with the aid of potassium carbonate, respectively. A series of p-tert-
butylthiacalix[ 4 ] arene derivatives 5a—5d which append benzothiazol-2-ylthio groups at the lower rims were
easily synthesized in good vyields by the reaction of thiacalix [ 4 ] arene intermediates 2 or 3 with
2-mercapto-benzothiazole in the presence of potassium carbonate. All the crystal novel compounds were
characterized by '"H NMR, "C NMR, IR, MS and elemental analysis. Meanwhile, the structure of thiacalix
[4 Jarene 5b was identified by X-ray diffraction analysis.

Keywords Thiacalix[ 4 ] arene; 2-Mercapto-benzothiazole ; Synthesis; Crystal structure (Ed. ; A, G)



