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Fig.1 The synthetic routes of target compounds
i : R= benzoyl(3a), 6-heptenyl(3b), benzyl(3c),
4-fluorine benzyl(3d), 4-nitro phenyl(3e), ethylene(3f).
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4.82 g(27.5 mmol), fJR ¥ 5. 186 g(86 mmol),
20 mLIE TBE, 7@ A0 2 mL BEJR¥R FE 9 2 mol/L
BilR, AR E 130 CE W, B EFE 1 h W &% W
pH {H , 40 R 557 2 58 M 4 35 AR M JLE 2 mol/L
BRIR B RYE IS 7 h, TLC W I8 ROk A5, i
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ArHD,12. 046 (s, 1H,NH) ; MS(ESD : 185(M+ 1),
1.2.2 BAFLEY 3 (CEFBLA) SR X
A 3a # A A 7 50 mL iy BB A om A
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(m,8H,ArH) ; MS(ESD :289(M+1)".
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(m,7H,ArH),4.12(s,2H,CH,) , MS(ESD : 293
M+DT.

B AR A 3- (4Bl J 2R FE ) -5- UK 35 188 1 i)
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(m,7H,ArH) ; MS(ESD :306(M+1)",

HBirfbk &9 1,2- —(T-H -2 K FEME ) 2
e 3f A € [E 1A, R 78. 4%, m. p. 142~144 C,
HNMR (400 MHz, DMSO)§:7. 0~7. 5(m, 6H,
ArH),3.1~3.3(m,4H,CH,); MS(ESD: 397
M+DT.

2 #HRE5IE

ALBTE 4 A2 BREAME N E RS
JoR VAT 3R B B[R] A 5-58-2- 8 O R e I ) il R
58T [ I 300 R AR AR A SR ) Xk B2 T AR B R
Wi, SEEEERINR 1 . MR 1 P, HiEHIE
T BEABOR 5] » i PR AU AL 50 A W R B TRRRAE 9306
VAL SR B .

R1 TRBEFMEBI AEE 2 SHBEB R

Table 1 Effects of solvents and acid on yeild of compound 2

ByE#l H,S0, K H,SO, 2B H,SO, Bl H,SO, IFTE HCl/k HClzZE HCIHE HCITETE
W =R 5% 25% 20% 3% L BB 10% 12% 70%

[ ), AL AE M R 2 5 1,2- "R Ok

BIE W] 1 28 PR R LU B4 S (R T 7 A A [ 4 7 40



%4 E i S, &5 - 2 T B S AT AR W B & 13

R R BAERBLASR R RREE& 2 1,2-—R crystalline benzothiazole based derivatives: A study
ZkE=2+:1,1:1,1:2 WEMT, & D4 f—Hp of there optical and electrical properties[ ]J]. Organic
1, 2-— (T-S-2- 3 IR EE VR 5L ) 2, de. Electronics, 2010, 11(1): 1-9.

[4] Mahran M A, El-nassry SM F, Allam S R. Synthe-
3 QE "LE sis of some new benzothiazole derivatives as potential

antimicrobial and antiparasitic agents[]]. Pharma-

TR B2 R IR 5% O e
PWRSCRE & B BOHEE S ATPIRIMIND S 15y g gy s e s a0 ST B2 AL A4 77

SALN B ARR RGEYEER IR, X H i O BEID]. . ¥ A2, 2006.
T A B AL &%, DI 2 A 9 15 HE [6] Bass J] Y, Caldwell R D, Caravella J A, et al
I, 23 MUK B BB 7 5 AR [6] B B AE T B /N Y e mk Substituted isoxazole analogs of farnesoid X receptor
RIGEY. R LA FEZ IR T AT, mAHESR (FXR) agonist GW4064 [J]. Bioorganic & Medici-
A E 2SR R h RS R SRR S i A nal Chemistry Letters, 2009, 19(11): 2969-2973,
K o5-E-2-F M R B T, RS RS & (7] Z=MEF. 2000 0 DR 5. AR IPuEm: 28 20 35 & iR
FUSAT LT 1 038 HE R AR S AR 2 FREELL), TR AL TR 2011, 410 11

[8] Z=R.EEH. 2-BAAIFEMMAS AR FH
oA —~ m > £ R A
BTN 3a~ 31 R JLOCRKIR A (193 JF BE ML A1 42 fh2,2006, 26(6): 878-884.

PaN A LA 35 1 d H 32 By &
%/,qu: 00 g TR R 3 AR G A [9] FRAh.LEME. EE. 5 SOk ay K
RAL. TE¥E PE B 5 % R B0 R A LT ). #OB Tk, 2004, 34
ﬁ,ﬁj— (5): 43-47,

[10] Jordan A D,Luo C, Reitz A B. Efficient conversion of

BB EHEF AT AR KB, substituted aryl thioureas to 2-aminobenzothiazoles
using benzyltrimethyl ammonium tribromide[ J]. J
SEXM: Org chem 2003, 68(22): 8693-8696.
(1] s, HKEF. EYriEE YSRGS [11]7 Downer-Riley N K, Jackson Y A. lodine-mediated
T, Ak 2T ,2007(6) . 315-317. cyclization of thiobenzamides to produce benzothiaz-
[2] WHEHF. ooz, 57, 4, 3 30 m ik 3 4k 25 4 M 76 o oles and benzoxazoles[J]. Tetrahedron, 2007, 63
Wroe ke [0, 22 Bk ok B %, 2005, 33 (7). (41> 10276-10281.
1254-1257. [12] BE. KK, EB% FIHFBUETEDR G R
[3] Dutta G K, Guha S, Patial S. Synthesis of liquid L. BB TR R4, 2011, 33(5):12-14.

Synthesis of benzothiazole derivatives

JU Xiu-lian , YANG Shi-hong
(Key Laboratory for Green Chemical Process of Ministry of Eduction,
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Abstract; Heterocyclic compounds are becoming a research focus in drug development field with wide
range of biological activity, low toxicity, high efficiency, environmental friendship and diverse
structures. 5-chloro-2-benzoxazole ketone (chlorzoxazone) which is a nicotinic acetylcholine receptor
antagonist was appliecl as a lead. The oxygen atom of the structure of 5-chloro-2-benzoxazole ketone
was replaced by sulfur atom. Then a series of 5-chloro-2-benzothiazole derivatives were designed by the
principle of bioisosterism and new structure of nicotinic acetylcholine receptor antagonists was
developed. 5-chloro-2-benzothiazole ketones were synthesized by the reaction of 4-chloride-2-amino
benzene mercaptan and urea, finally six phenylethanolamine benzothiazole derivatives were prepared
followed by nucleophilic substitution with a series of halogenated hydrocarbon. All target compounds
were characterized by ' HINMR, MS spectra. The biological activities of these compounds need further
investigation.
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