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Synthesis and Antifungal Activity of 2-Carbalkoxyalkyl/(n-butyl)-
4-aryl-1,5-benzothiazepines
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Abstract A series of novel 2-substituted-1,5-benzothiazepines were synthesized successfully and their structures were de-
termined by elemental analysis, IR, MS/HRMS and 'H NMR. The synthetic conditions of 2-substituted-4-aryl-1,5-benzothi-
azepines were investigated. The antifungal activities of these 2-substituted-1,5-benzothiazepine derivatives were tested and the
results confirmed that the 2-ethyl carboxylate was necessary for antifungal activity in 1,5-benzothiazepine compounds 1.
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R2 (2) 2 mol/L NaOH NaOH o NHz
5a~5
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5a: R' = CHs, R2 = H; 5b: R' = CHs, R = F; R?
5¢: R' = CH;, R2=CI; 5d: R' = CH3, R? = Br
5e: R' = CHy, R? = CHj; 5f: R' = C,Hs, R? = F;
5g: R' = C,Hs, R? = CH,
CHyOH, rt S COOR'  7a;R'=CHs, R2=H, R®=H; 7b: R' = CHs, R =F, R® = H;
—_— _ 7¢:R'=CH;, R?=CI, R®=H; 7d: R' = CH;, R? = Br, R® = H;
R® N 7e:R'= CHy, R?=CHy, R = H; 7f: R' = C,H5, R* = F, R = H;
79: R' = C,Hs, R =CH,, R®=H; 7Th: R' = CH,, R =H, R® = CJ;
7a~7j » 7i: R = CHz, R? = CH3, R* = CI; 7j: R' = C,H5, R = H, R* = CI
o]

/@)W\ G
4

/\/\ —_—

o~ F R2

5h ~ 5n

5h: R? = H; 5i: R = F;

5j: R? = Cl; 5k: R? = Br;

5I: R? = CHy; 5m: R? = OCHg;
5n: R? = NO,

7k ~ 7x R2

7k:R2=H,R®=H; 71 R®=F, R® = H;
Tm:R?=C,R®=H; 7n: R?=Br,R®= H;

70: R? = CH,, R® = H; 7p: R? = OCHg, R® = H;
7q:R?=NO,, R®=H; 7rrR®=H, R® = C|;
7s:R?=F,R®=Cl; 7t: R? = C|, R3 cl;
7u:R?=Br,R®=Cl; 7v: R =CH3, R® = CI;
7w: R? = OCH3, R® = CI; 7x: R? = NO,, R® = C|

Reagents and conditions: (A) Amberlyst-15, CH3;OH; (B) C,HsOH, reflux; (C) (CsHsN).*CrOs, CH,Cl,, 25 C; (D) THF, reflux; (E)
Aminothiophenol, CH;0H, reflux/r.t.; (F) THF, 25 C; (G) Aminothiophenol, CH;0H, 25 C
Scheme 1

1 GRS
1.1 BBEHHR

T BRTE Amberlyst-15 T4 R 125142 444 g IR AL
TEHR, SEERAERRAHRN, EREES o-FR3ERES 2,
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Db, o-FRRERNE 2 HEEHT PP RN, 75—
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N, DUSRRRETER A, iAW 16 h, 33 af- AU
e pk 5. WEFUER W], 3R A AE i JE ) Wittig i
7 4 ERSRAE BRI, U RUE SRR Bt f
T RSO 385 T Wittig R SR, Wit T
i RN IHEAT. AN, Wittig W) 5 TS SN EE A
ST, S LR —0 T R u A BRI -
FRILIRNE 3 SOV EN LU RIAE, AT fREAE RO 7E ] 4 Wittig
R 7 1 Ik B ) P AR A HEAT SR A, Ze i T
Wittig 18715 co-F2 FEBR IS 1IN0 SN

H AR 5 S54RI SN AL B TR AR 6, P
KAERCH ARG 7. G RCP IR 6 1R VIR,
— MR 10 min 247 BIRTSE . hiRfE 6 KA Rk
FE 7 I ROVIEEEES, B ER M. AT
BEPR . 0) RIS . DUSUPLER. ST DU IR I o+
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moL) 5% AR R ] Js W= %6 d v s WIFUIE B, R
BRI A R T 2408 7 BB R, NV 22 s 3B
PR, AR A ) K U I =43 22, — e LA A el
4h HNH.
1.2 FHIB4FE

MRAEHHE T LS, AR 24 A 2-Befd Bkt
Fi i/ IE T B -4- 05 H-1,5- R IR A A% o I 20 40 g
C=N XL BAE 1598~1616 cm ', C=0 XU
EAE 1728~1736 ecm™ !, C=0 MUKW L. 'H
NMR % ] o 55 A 1R A0 24 A BS (O)(ELAE 6.90~8.00 . [F];
A e B =ANERM ABX R REAE, Hbsba
) 7Ta~7j ¥ "H NMR 3% & 547 tH ISR (¥) ABX 1A &
(FIHEAEIEE(4, 4, 4 FUE), JERE L ICA%FR-CH, 111
SCBE B P E A AT B 2 g HAML S Tk~
7x [f) "H NMR % & L ABX f& R FEFE I, b
NER NG, HEE, 7 ANERZLIOA 2 ik 3
BRI e, 2oy B2 T, TR R o TR
LI JE M1 U,
1.3 HIEEMENIR

PLE I 24 AN HAMEEY) Ta~Tx VE R AHRFE S,
533 DMSO ¥ ILRC G, Rt IR 28 n 21 38 48
b, ARSI 200 pg. FHUELE A V2 E H
C. albicans (ATCC10231), C. neoformans (ATCC34874)
H1 C. neoformans (Clinical strains) 30 LB VG ME. S5
RGN HAREE Y Ta~Tx RN K 6, £ WAL
GBI RGP

XFHORE S 2-F R L F8-4- 05 3-1,5- K P A 2% R
FIAY B ) v 300 BRI P 5 B R e %) A BT BELIA E1 20~ 30
mm, MASH 24 NHBREEY), SAGSKE. Bt
B BR TR (b AR A KR ) J LT B A RGP, aX 45 3
YU AR 119 2 47 F 18 S0 ILHT ST R M A L
FEW, bk A H R B RO SRS DL b K &
B e R WIS 7N T S E i Sy NN 2 (A DO NN
PSRRI AR U, 2 A s I S
LA M AR K IR 2R, IO 1% 1 S5 - SRR S sl ek
TG I AL R, #a 3B S AWl
PRSP COR N R 2R 2k B v ek 4 Rk — D e
UE T ZBEFEAE IS 1 i 2380 B A

2 Zig

N T FH G 1 53T SRR BRSP4 5%
Wi, AR TSR A, BOtA T 24 HbsAb &4
2-BE A T -4 05 - 1,5 R IR AU o L 2-be U At
L5455 -1 5- TR FR A AR i 1 2-1F T Hk-4-77 F-1,5-
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I BEAE, 5T CN Rk i ki
IAMEELE. BFFCL, A 11 B2
HIPEAE . BEAEUR B O MR H B S CQAHIER, Hht
SRR AR W, L35 501 T LR A
U IZEH, I FLEE T LR T
DIGEE. B LRI ST R S PR T A
5%,

3 KIS
3.1 XE5RH

X-4 BRI 07 SO RO A Gl BE T R B IE);
varioELIII 4 7T 2 0 HT%; Vertex 70 FT-IR 4L 4356
JEvE; AVIIIS00Q Bruker 8 S A% HEILIRIL; xevo FUIGAX;
Apex Ultra i HLHAR 0 . By A A2 4l el oy
Hréatl, A0 n A 2.

3.2 ZWHE
321 4-%A-TER T B8 (22)8946 R

76 100 mL HEEM, A p- T WG 0.86 g
(0.01 mol), FfIg 25 g. 25 mL FIE, 5kt AFKE 4 h 3%
2 min, 12 h JG RVZ5H, 8, H 25 mL FBEEGM
IR, RARIERITE] 2a, SAHEIENNEK, 22 F & 70%~
79%H31,

322 4-BA-T B TE2b)EI AR,

75 250 mL [T, KON p- T AHEE 8.60 g
(0.1 mol) 150 mL Jo7K &, RGN 9.2 ¢ Wmilg, i
A 2 by We4d, INABRIRB pH {0 7~8, X5 H
TR CTRFER =R, To/KI IR T, TEZ&15 2 Lt
R 2b. ARSI E, 2b 55 60%! Y,

323 4-BAK-T BREGES(3) 96K

CL 3a i, 75 500 mL PY IO, AR A
150 mL 5 e —%4b%% 6.0 g (0.06 mmol), HiiFE
BINRERE 9.60 mL (0.12 mmol), 20 min J&, KN 2a
1.58 g (0.01 mmol)ft) ST BEIR G, SOV HHEL#E
AR SR GREERRE 1 h, RN, R R S
), H 200 mL Jo/K SBEAEI R N, I 5% S5
IR 5% SRV, 5% WRIRINEI. ARGk
BT, OKB R BT, Hhuk, We4s, 19K
TR, S SHME, 3a B 50%.

324 2-R2-KTHA-=ZFAEBHRA)H AR

AL 4 1A S WSTR[ 5],

3.2.5  6-FH-6-FAK-4- T BRBS/ T (5) 894 A%,

LL Sa Jfl, 75 100 mL [F K H, I 42 1.90 g
(0.005 mol), 3a 5 1.16 g (4l 3a 0.005 mol), 50 mL
VUSRmsg, e s))a, #ER 16 he 22 TLC il
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RNV EE A, Wedq SN, A3 31 Sa. KRR A Rl
5b~5g.

LL Sh A, 78 100 mL RS S, TN 42 1.90 g
(0.005 mol), 0.36 g 1F ] #(0.005 mol), 50 mL PYZ{ KN,
FIRBEFE N 16 h. 28 TLC Will, [N 45k, Weas s v
W, 73779 Sh. MK IEVE G A Si~5n.

32,6 2-3REAIE A/ E TBES-4-3 H-1.5- K F AR
oI5 ()0 AR,

LL 7a A9, 75 100 mL K, A Sa 1.10 g
(0.005 mol), ABEILIEREY 0.62 g (0.005 mol), 25 mL
CH;0H, =i F#HiFE, £ TCL Wi, 10 min Ji5 5a K645
AL T 6a, ZRZEN 4 h, 6a JL T4 iR T 4
Ta. SRENCKEATZMT 40 &, VEMGRh: V(A hig) @ e
RAED)=15: 1, 155 1.3 g 7a. WK IHA55] Tb~Tx.

7a: A, 7% 90%. mp. 42 C; 'H NMR
(CDCls, 500 MHz) §: 7.07~8.04 (m, 9H), 3.84~3.90 (m,
1H), 3.69 (s, 3H), 3.15 (q, J=5.5 Hz, 1H), 2.46~2.61 (m,
3H), 1.88~1.96 (m, 1H), 1.98~2.05 (m, 1H); IR (KBr) v:
1609.9, 1734.0 cm™'; MS (30 eV) m/z (%): 326.04 (M+
H, 100), 327.07 (21). Anal. caled for C;oH;oNO,S: C
76.82, H 6.81, N 4.98; found C 76.80, H 6.92, N 4.89.

7b: LA, 775 95%. m.p. 84~85 C; '"H NMR
(CDCls, 500 MHz) &: 7.11~8.11 (m, 8H), 3.83~3.90 (m,
1H), 3.70 (s, 3H), 3.15 (q, J=5.5 Hz, 1H), 2.47~2.61 (m,
3H), 1.87~1.93 (m, 1H) 1.95~2.05 (m, 1H); IR (KBr) v:
1600.8, 1735.8 cm ™ '; MS (30 eV) m/z (%): 344.10 (M+
H", 100). Anal. calcd for CoH;sFNO,S: C 66.45, H 5.28,
N 5.53; found C 66.40, H 5.19, N 5.68.

Te: AAREE, F2Z 90%. mp. 93~95 C; 'H NMR
(CDCls, 500 MHz) §: 7.08~7.99 (m, 8H), 3.82~3.88 (m,
1H), 3.70 (s, 3H), 3.09 (q, J=5.5 Hz, 1H), 2.44~2.58 (m,
3H), 1.86~1.93 (m, 1H), 1.94~2.05 (m, 1H); IR (KBr) v:
1609.2, 1736.3 cm '; MS (30 eV) m/z (%): 359.77 (M+
HY, 100), 361.77 (33). Anal. caled for C;oH;gsNO,SCI: C
63.41, H 5.04, N 3.89; found C 63.40, H 5.12, N 3.98.

7d: AGEAR, P7ER 94%. mp. 97~98 C; 'H
NMR (CDCls, 500 MHz) 6: 7.08~7.92 (m, 8H), 3.81~
3.88 (m, 1H), 3.70 (s, 3H), 3.09 (g, J=5.0 Hz, 1H), 2.44~
2.60 (m, 3H), 1.87~1.94 (m, 1H), 1.98~2.05 (m, 1H);
IR (KBr) v: 1602.7, 1735.8 cm '; HRMS calcd for
C1oH9BrNO,S 404.0314, found 404.0314.

Te: G, % 96%. mp. 78~80 C; 'H
NMR (CDCls, 500 MHz) 6: 7.05~7.94 (m, 8H), 3.81~
3.87 (m, 1H), 3.69 (s, 3H), 3.13 (g, J=5.0 Hz, 1H), 2.43~
2.60 (m, 3H), 2.42 (s, 3H), 1.87~1.94 (m, 1H), 1.97~

1506 http://sioc-journal.cn/
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2.04 (m, 1H); IR (KBr) v: 1616.2, 1733.9 cm'; MS (30
eV) m/z (%): 339.81 (M+H", 100), 340.79 (80), 341.79
(64). Anal. caled for C,0H»NO,S: C 70.77, H 6.24, N
4.13; found C 70.75, H 6.16, N 4.24.

7t A, F2E 93%. mp. 51~52 C; 'H NMR
(CDCls, 500 MHz) §: 7.07~8.06 (m, 8H), 4.12~4.17 (m,
2H), 3.83~3.88 (m, 1H), 3.11 (q, J=5.5 Hz, 1H), 2.45~
2.59 (m, 3H), 1.87~1.95 (m, 1H), 1.97~2.04 (m, 1H),
1.27(t, J=7.5 Hz, 3H); IR (KBr) v: 1612.4, 1728.1 cm ';
MS (30 eV) m/z (%): 358.13 (M+H", 100). Anal. calcd
for C,0H,0FNO,S: C 67.20, H 5.64, N 5.32; found C 67.32,
H 5.62.16, N 5.38.

7g: FGEAE, 775 96%. m.p. 66~67 C; 'HNMR
(CDCls, 500 MHz) &: 7.05~7.94 (m, 8H), 4.15 (q, J=7.0
Hz, 2H), 3.82~3.87 (m, 1H), 3.12 (q, J=5.0 Hz, 1H),
2.46~2.58 (m, 3H), 2.42 (s, 3H), 1.87~1.95 (m, 1H),
1.97~2.04 (m, 1H), 1.26 (t, J=7.0 Hz, 3H); IR (KBr) v:
1598.9, 1728.1 cm™'; MS (30 eV) m/z (%): 3542 (M+H",
100). Anal. caled for C,;H,;3NO,S @ C 71.36, H 6.56, N
3.96; found C 71.38, H 6.62, N 3.99.

7h:  AEGEAE, 5% 90%. mp. 100~102 C; 'H
NMR (CDCl;, 500 MHz) d: 7.10~8.09 (m, 8H), 3.86~
3.91 (m, 1H), 3.70 (s, 3H), 3.23 (q, J=2.5 Hz, 1H), 2.46~
2.58 (m, 3H), 1.86~1.93 (m, 1H), 1.99~2.06 (m, 1H);
IR (KBr) v: 1608.5, 1733.9 cm™'; MS (30 eV) m/z (%):
360.12 (M+H", 100), 362.11 (38). Anal. caled for
C1oHsNO,SCI: C 63.41, H 5.04, N 3.89; found C 63.46, H
5.15,N 3.97.

7i: AR, 7R 95%. mp. 123~124 C; 'H
NMR (CDCls, 500 MHz) d: 7.03~7.92 (m, 7H), 3.81~
3.87 (m, 1H), 3.69 (s, 3H), 3.14 (q, J=5.0 Hz, 1H), 2.41~
2.56 (m, 3H), 2.43 (s, 3H), 1.85~1.93 (m, 1H), 1.97~
2.04 (m, 1H); IR (KBr) v: 1602.7, 1732.0 cm '; MS (30
eV) m/z (%): 3740 (M+H", 100). Anal. caled for
Ca0H0NO,SCl : C 64.25, H 5.39, N 3.75; found C 64.29,
H 5.42, N 3.79.

7 A EAE, 5 94%. mp. 40~42 C; 'H
NMR (CDCls, 500 MHz) d: 7.06~8.04 (m, 8H), 4.15 (q,
J=17.0 Hz, 2H), 3.85~3.91 (m, 1H), 3.18 (g, J=5.0 Hz,
1H), 2.44~2.56 (m, 3H), 1.86~1.94 (m, 1H), 1.98~2.04
(m, 1H), 1.27 (t, J=7.5 Hz, 3H); IR (KBr) v: 1606.6,
1729.2 cm™'; MS (30 eV) m/z (%): 374.1 (M+H", 100).
Anal. caled for C,0HyNO,SCI : C 64.25, H 5.39, N 3.75;
found C 64.29, H 5.42, N 3.79.

7k AR, F7E 85%. m.p. 39~40 C; 'HNMR
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(CDCls, 500 MHz) &: 7.06~8.04 (m, 9H), 3.84~3.90 (m,
1H), 3.06 (dd, J=5.0, 13.0 Hz, 1H), 2.52 (dd, J=12.0,
13.0 Hz, 1H), 1.38~1.46 (m, 2H), 1.51~1.58 (m, 1H),
1.38~1.46 (m, 1H), 0.93 (t, J=7.5 Hz, 3H); IR (KBr) v:
1606.6 cm™'; HRMS caled for C;gHyNS 282.1311, found
282.1312.

71 FGEAE, P75 83%. mp. 37~39 C; 'H NMR
(500 MHz, CDCLy) 6: 7.06~8.05 (m, 8H), 3.81~3.88 (m,
1H), 3.04 (dd, J=5.0, 13.0 Hz, 1H), 2.50 (dd, J=12.0,
13.0 Hz, 1H), 1.49~1.70 (m, 3H), 1.36~1.45 (m, 1H),
0.93 (t, J=7.5 Hz, 3H); IR (KBr) v: 1608.5 cm ' ; HRMS
calcd for C;gH;oFNS 300.1217, found 300.1217.

Tm: F AR, P7E 86%. mp. 71~72 C; 'H
NMR (CDCls, 500 MHz) d: 7.07~7.99 (m, 8H), 3.81~
3.88 (m, 1H), 3.04 (dd, J=5.0, 13.0 Hz, 1H), 2.51 (dd, J=
11.0, 13.0 Hz, 1H), 1.61~1.67 (m, 2H), 1.50~1.57 (m,
1H), 1.38~1.45 (m, 1H), 0.93 (t, J=7.5 Hz, 3H); IR
(KBr) v: 1616.2 cm™'; MS (30 eV) m/z (%): 316.01 (M+
H', 100) 317.99 (50). Anal. calcd for C;sHgNSCI: C
68.45, H 5.74, N 4.43; found C 68.49, H 5.55, N 4.61.

n: A, P7E 85%. m.p. 78~79 C; 'HNMR
(CDCls, 500 MHz) 6: 7.07~7.91 (m, 8H), 3.81~3.87 (m,
1H), 3.03 (dd, J=5.5, 13.0 Hz, 1H), 2.50 (dd, J=12.0,
13.0 Hz, 1H), 1.50~1.67 (m, 3H), 1.36~1.46 (m, 1H),
0.93 (t, J=7.5 Hz, 3H); IR (KBr) v: 1604.7 cm™'; MS (70
eV) m/z (%): 360.00 (M+H", 100), 362.95 (46). Anal.
calcd for CigH;gNSBr: C 60.00, H 5.04, N 3.89; found C
60.02, H 5.13, N 3.78.

7o: FGEAR, 775 82%. m.p. 55~57 C; 'HNMR
(CDCls, 500 MHz) 6: 7.04~7.93 (m, 8H), 3.81~3.88 (m,
1H), 3.07 (dd, J=5.0, 12.5 Hz, 1H), 2.50 (dd, J=11.5,
12.5 Hz, 1H), 2.42 (s, 3H) , 1.60~1.67 (m, 2H), 1.50~
1.57 (m, 1H), 1.38~1.45 (m, 1H), 0.93 (t, J=7.5 Hz, 3H);
IR (KBr) v: 1602.7 cm™'; MS (70 eV) m/z (%): 296.14
(M+H", 53), 296.66 (100). Anal. caled for C;oH,NS: C
77.24,H 7.16, N 4.74; found C 77.25, H 7.28, N 4.82.

Tp: ALK, P7% 89%. m.p. 61~63 C; 'HNMR
(CDCls, 500 MHz) d: 6.97~8.02 (m, 8H), 3.88 (s, 3H),
3.81~3.87 (m, 1H), 3.06 (dd, J=5.0, 12.5 Hz, 1H), 2.50
(dd, J=11.5, 12.5 Hz, 1H), 1.62~1.67 (m, 2H), 1.50~
1.57 (m, 1H), 1.38~1.46 (m, 1H), 0.93 (t, J=7.5 Hz, 3H);
IR (KBr) v: 1610.5 cm™'; MS (70 eV) m/z (%): 312.08
(M-+H", 100), 323.07 (40). Anal. caled for C;oH,NS: C
73.27, H 6.80, N 4.50; found C 73.29, H 6.89, N 4.49.

7q: EGEAE, P53 90%. m.p. 109~110 C; 'H

Chin. J. Org. Chem. 2013, 33, 1503~ 1508

© 2013 Chinese Chemical Society & SIOC, CAS

NMR (CDCl;, 500 MHz) ¢: 7.11~8.84 (m, 8H), 3.87~
3.93 (m, 1H), 3.09 (dd, J=5.5, 13.0 Hz, 1H), 2.58 (dd, J=
11.5, 13.0 Hz, 1H), 1.65~1.70 (m, 2H), 1.53~1.61 (m,
1H), 1.40~1.48 (m, 1H), 0.95 (t, J=7.5 Hz, 3H); IR
(KBr) v: 1602.7 cm™'; MS (70 eV) m/z (%): 327.03 (M+
H', 100), 328.04 (20). Anal. caled for C;sH;sN,O,S: C
66.23, H 5.56, N 8.58; found C 66.20, H 5.67, N 8.59.

Tr: FIAEE, 77 84%. mp. 67~69 ‘C; 'H NMR
(CDCl3, 500 MHz) 6: 7.04~8.02 (m, 8H), 3.83~3.89 (m,
1H), 3.10 (dd, J=5.0, 13.0 Hz, 1H), 2.49 (dd, J=11.5,
13.0 Hz, 1H), 1.61~1.66 (m, 2H), 1.49~1.56 (m, 1H),
1.37~1.43 (m, 1H), 0.93 (t, J=7.5 Hz, 3H); IR (KBr) v:
1610.5 cm™'; MS (30 eV) m/z (%): 315.82 (M+H", 95)
317.81 (100). Anal. caled for C;gHsNSCIl: C 68.45, H
5.74, N 4.43; found C 68.46, H 5.55, N 4.52.

7s: A A, 2R 82%. mp. 103~105 C; 'H
NMR (CDCl;, 500 MHz) ¢: 7.04~8.04 (m, 7H), 3.80~
3.87 (m, 1H), 3.06 (dd, J=5.5, 12.5 Hz, 1H), 2.48 (dd, J=
12.0, 12.5 Hz, 1H), 1.59~1.67 (m, 2H), 1.49~1.56 (m,
1H), 1.38~1.44 (m, 1H), 0.93 (t, J=7.5 Hz, 3H); IR
(KBr) v: 1614.4 cmfl; HRMS calcd for CgH;gFCINS
334.0827, found 334.0830.

7t AOFEK, PFE 83%. mp. 100~102 C; 'H
NMR (CDCl;, 500 MHz) J: 7.07~7.99 (m, 7H), 3.81~
3.87 (m, 1H), 3.07 (dd, J=5.0, 12.5 Hz, 1H), 2.49 (dd, J=
12.0, 12.5 Hz, 1H), 1.59~1.67 (m, 2H), 1.49~1.56 (m,
1H), 1.37~1.44 (m, 1H), 0.93 (t, J=7.5 Hz, 3H); IR
(KBr) v: 1612.5 cm™'; MS (30 eV) m/z (%): 350.05 (M—+
H', 100), 352.05 (68). Anal. caled for C;gH;NSCl,: C
61.72, H 4.89, N 4.00; found C 61.74, H 4.78, N 4.21.

Tu: AR, F2E 85%. mp. 75~78 C; 'HNMR
(CDCl;, 500 MHz) 6: 7.04~7.89 (m, 7H), 3.80~3.86 (m,
1H), 3.03 (dd, J=5.0, 12.5 Hz, 1H), 2.47 (dd, J=12.0,
12.5 Hz, 1H), 1.59~1.67 (m, 2H), 1.49~1.58 (m, 1H),
1.36~1.45 (m, 1H), 0.93 (t, J=7.0 Hz, 3H); IR (KBr) v:
1610.5 cm™'; MS (30 eV) m/z (%): 393.92 (M+H", 83),
395.91 (100). Anal. caled for C;gH;;NSBrCl: C 54.77, H
4.34, N 3.55; found C 54.75, H 4.39, N 3.66.

Tv: EGEAER, 775 86%. m.p. 77~78 C; 'H NMR
(CDCl;, 500 MHz) ¢: 7.03~7.93 (m, 7H), 3.81~3.87 (m,
1H), 3.09 (dd, J=5.5, 12.5 Hz, 1H), 2.48 (dd, J=11.5,
12.5 Hz, 1H), 2.43 (s, 3H), 1.61~1.66 (m, 2H), 1.49~
1.56 (m, 1H), 1.37~1.44 (m, 1H), 0.93 (t, J/=7.5 Hz, 3H);
IR (KBr) v: 1608.5 cm™'; MS (30 eV) m/z (%): 330.1
(M+H", 100). Anal. caled for C;oH,NSCI: C 69.18, H
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6.11, N 4.25; found C 69.22, H 6.23, N 4.29.

Tw: A EA, 5 82%. mp. 88~90 C; 'H
NMR (CDCl;, 500 MHz) J: 6.97~8.01 (m, 7H), 3.89 (s,
3H), 3.79~3.86 (m, 1H), 3.08 (dd, J=5.5, 13.0 Hz, 1H),
247 (dd, J=11.5, 13.0 Hz, 1H), 1.61~1.66 (m, 2H),
1.49~1.56 (m, 1H), 1.37~1.45 (m, 1H), 0.93 (t, J=7.5
Hz, 3H); IR (KBr) v: 1608.5 cm™"; MS (30 eV) m/z (%):
346.02 (M+H", 100), 348.00 (40). Anal. caled for
Ci9HNOSCI: C 65.98, H 5.83, N 4.05; found C 65.96, H
5.94, N 4.14.

7x: AEAAE, PFEK 89%. mp. 140~142 C; 'H
NMR (CDCl;, 500 MHz) §: 7.09~8.82 (m, 7H), 3.86~
3.92 (m, 1H), 3.11 (dd, J=5.0, 13.0 Hz, 1H), 2.56 (dd, J=
11.5, 13.0 Hz, 1H), 1.61~1.71 (m, 2H), 1.52~1.58 (m,
1H), 1.39~1.47 (m, 1H), 0.95 (t, J=7.5 Hz, 3H); IR
(KBr) v: 1608.5 cm '; MS (30 eV) m/z (%): 361.00 (M+
HY, 100), 362.99 (50). Anal. calcd for C;gH{7N,O,SCl: C
59.91,H4.75,N 7.76; found C 59.73, H4.71, N 7.57.
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