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S 252 2R (2, 3- VRN -4-BRGTAE ORI . AR SRR M
Rt A % KRB E EM B e

(TP E AL s LI R T2 B9 330022)
CYLTUIME K2 MR BB 330022)

WE N7 FREGESEREIG RS EY, L 2-RHE-3-Z A PIE-5- 2 3y N ERL . AT 16 AN
TR DSt -8R 31 [2,3-d Mg -4(3H)-BAATA Y, @3 "H NMR. IR. LC-MS FIICE /T2t T Bt Hegs d k47 1
RAEHHUE. FIE R BT A A BR B g MRS R, &5y HARL &R sy T AR AN 22 1) AR K BB 1R 4F
(AMFIE T, Horh 2-3R R AR IE-3- 1F T4 5E-6- 2, FEWE W) FF[2,3-d W NE -4-(3H)-TFl (4e) Al 2-1F -+ /B 3E-3- 1F A #-6- 2. KL g
Wy 3 [2,3-d| W E -4(3 H)-Fif(40)7E 100 mg/L 3 T %o BT~ IH- R R AR R 25 K A4k R ARIE B T 100%.

SRR WENY IR[2,3-d M NE-AGH)-BRATAEY, SR KRR

Designed, Synthesis and Herbicidal Activity of Novel
2-Alkylthio-thieno[2,3-d]pyrimidin-4-ones

Zhao, Anlin“ Liu, Shu* Zhu, Yongmei” Wang, Tao™* Luo, Jin***
(“ Jiangxi Province Key Laboratory of Chemical Biology, College of Chemistry and Chemical Engineering,
Jiangxi Normal University, Nanchang 330022)
(* Analytical & Testing Center, Jiangxi Normal University, Nanchang 330022)

Abstract In an attempt to discover novel fuse heterocyclic compound with high herbicidal activity, sixteen newly
2-alkythio-thieno[2,3-d]pyrimidin-4(3H)-ones have been designed and synthesized by the reaction of 3-propyl-6-ethyl-
thieno[2,3-d]pyrimidine-2-thione with halo-hydrocarbon. Their structures were clearly verified by 'H NMR, IR, LC-MS and
elemental analysis. Preliminary bioassay results indicate that some target compounds have excellent inhibitory activities on
barnyard grass and rape. 2-Cyclopentylthio-3-n-propyl-6-ethylthieno[2,3-d]|pyrimidin-4(3H)-one (4e) and 2-n- hexdecylthio-3-
n-propyl-6-ethylthieno[2,3-d]pyrimidin-4(3H)-one (40) show 100% inhibition rate to barnyard grass at the concentration of

100 mg/L.

Keywords thieno[2,3-d]pyrimidin-4(3H)-ones; synthesis; herbicidal activities
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19 3 At e 1 SR TR SR B R AL A SCHR AR TE 2 7 Wy
HmEE AT AL S 1e, 1d)EILHRLF P45
Puen i R Bk R L, Ry FE s e R AT A
METE A BAEEERA T fE BRI ST A 1.
VR DL 2-5 FE-3- 2 PR IE-5- 2 FE ey g 5
B 4 T HLAT — 52 R M 0 M Iy S 1 4 B
N T AR A Ry R e AL G W) S5 R I R Gt T
FEAR 2 LAY, AR SO A R T — R AR ISR
T8 1 2- o B 2 -3- P JE -6 £ FE WEE Wy I [2,3-d W E -
43 H)-FAATEY)(Scheme 1), i#id '"HNMR. IR. LC-MS
R E Jg5h. YREIERRT R T B AR &0
BRECEE I, 45 BRI G R A5 R R M,
HARVT T 1%y e (L A W5 5iE R R,

/U[COZCsz CS,, NaOH, DMF
NH, 15 ~ 20 °C, 30 min

CO,CyoH5

(CH3),S04
10~15°C,4h

CH3CH,CH,NH,
_ e

NHCSSCH, DMF, reflux, 6 h

JI\_/IﬁL/tcsm RX, Et;N, DMF /UKLN/CSW
o -
ot 8 NS 80°C,4~6h o | A N/)\

B 1 HAisfb &6 sk

Scheme 1  Synthetic route of the target compound

1 ZR5ie

A RERS

R AA 2 5 IE I EAE N,N-" FF 5 F B i (DMF) A 7%
RN B OGS B E & 3. DMF tRPER, W%
fEvELy, B aim, ART R AERF A 3. 5EA
BB AE I R B A e AR LG, AR SCHEA R H bRk
A1 4 B2 DL DMF N, = CHAESEIRT, 15 60 C
TR RN, 4 h BRI, REFRAR T OB, N 45T
I ).
1.2

1.1

SR R
SN ARG E DI IEIRE S, KIS AL REAE
5 7.05 fiAq [ RIG IR EM IR A, MEWY IR bIEREN) O3
ob B A AL RS AE O 1.31~1.35 22 Ja) i V. F 3 fr 4k 2
PAETE 6 2.80~2.86 2], MENEING b EEAHIE R A
o FRIE ) AL AL RS AE 0 0.86~1.05 Z ). ELLAMGiE
Bl rh FRIE IS AE 1680 em ™' A4S, BRBRXUEEEAN
T SR U (1) BRI ST AE 1500~1600 ecm ™' 22 [a]. JBiAH 5
RERTR B Ao T ESEREME, TR
TR S5 BB A SR Z B ARTE 0.4% 0 N
1.3 EEMN

IR SR F SCHR[25 /0 B A 2 I 7 v 5E T B ARAK
VAR 10 A1 100 mg/L X it a8 4 4 B EE
(Barnyard grass, .7 2% ) AV 32 (Rape, XTI 4%
B Z KA R HIHIZ(%), R IE 1.

1 LB da~ap X T ARV D62 (%)

Table 1 Inhibition percentage (%) of compounds 4a~4p to barnyard grass and rape
PR bl
E R ES R S R
10 mg/L 100 mg/L 10 mg/L 100 mg/L 10 mg/L 100 mg/L 10 mg/L 100 mg/L
4a CH; 18 84 87 94 17 27 14 77
4b C,H; 44 87 79 98 5 20 39 78
4c i-C;H; 57 85 58 92 26 46 17 90
4d n-C3H; 45 47 77 57 16 26 60 95
4e Cyclopentyl 22 100 69 100 33 56 56 100
4f Cyclohexyl 53 95 85 97 28 45 29 100
4g CH,=CHCH, 35 57 68 74 2 21 28 76
4h PhCOCH, 30 45 66 85 8 2 —22 57
4i p-O,NCcH,COCH, 60 68 82 84 51 54 45 86
4j CH,COOC,H; 26 63 65 68 60 61 —2 76
4k PhCH, 24 62 72 78 28 35 18 51
41 CH;CHCOOC,H;5 8 60 81 86 15 32 44 72
4m n-CoHys 8 30 77 88 4 20 23 45
4n n-Ci4Hyy 51 92 86 100 50 61 63 98
40 n-Ci6Hs; 25 100 82 100 60 53 61 100
4p n-CgHs 56 71 83 90 15 41 24 80

AN R R R A K, TR AR A 20=90%, B 2 =70%, C 2%=50%, D 2<50%.
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HE 1 il dm £ kAN 100 mg/L
i, HARMEA P BRI ZE 0 R 4 AN AE] A
44 B A S A C R, JLIHZAED) 4e F 40 B2
HRIAE] T 100%. X BRI 052 8 MAE] A A6
N B K, AW de, 4f F1 4o HIHIHIZE LS| 100%. H
FETE 10 mg/L B, WFHRBLEL (AR A =25 B 0 26 11 S5 R %,
WA AFAH 11 AMER B 2.

MIKEEA 100 mg/L B, HARE G5 S 125
iR H A 5 AR C 9 SRR InE %A 6 4~
IEE]A G TA B K, IEHALEY) de, 4f F do [11H0H]
RN 100%. IRELE 10 mg/L i, Xy =2 A AR AN 22
HlR HAH 8 MAZE C 2%, &Y 4h. 4§ N —22%
H—2%, BB EA — & B E H.

MR EE, BEEWRE M 100 mg/L BEZE 10 mg/L, H
P A A 47 55 R R R 9 S5 (1 AR R 254K 110 40 1) 6 4 I 2 Dk
559. 75 100 mg/L KT, HERLEPIBE RS K
(ISR S T 2K s E R (&) de, 4f
4o X RREFNHSEARK A FNHIE HAEE L 5, =R
PIEE T 100%. 4 R B:HN CHy CH;CHy. 3A A
TN Joe S e BRI, ki S A0 AR B 1) ) £ FH BH 2 Bl
PhCH,. PhCOCH, 1 CH,COOC,Hs %575 3 | ERILaE; 1M
2 R HHN p-O,NCH,COCH, i, ##I1EH b PhCO-
CH, iF. FiZE R HEEEEKAWIE A, B &x#e
I S 1R 22 FORR A ) H0 4 A 2 AR A B A
b, XA T AE AR BT 2 RS A 3 8N 5 R i, HE
— 3B AR A 5 A IEAE AT 2 .

2 g

DL 2-F HE-3- 2 S PR EE-5- 2 R ey N R kL, 2 R
e Gi 5 R DL SR ARe O B B T 16 AR I STHR
fRAE ) 2-Je i -3 T4 3 -6- £ FEWE WY HH:[2,3-d s e -4- il
Y. BRELEMEN SR, WA 100 mg/L B, #55
A & BA R MRS, Hrh 4e F1 40 X T
AR D AR R P AR A RS PR IE 2 1 100%. A
MR Z EE, A G B AR Fay DO BEmy 35 [2,3-d] 4
WE -4-BF b AR EEBEAT AN RMEAME, & 2 5] AR LA it
HLFRE SRR ], DURE F-4R tH B m AR v 1
AR 25T
3 XIS
31 X5

B 2T A4 (Spectrum one B, KBr &, 3%
Perkin Elmer 2+ 7)), #-S @RI 1% (AVANCE

400 %, %+t Bruker A ], CDCl; i 5]), 1100 LC/MSD
Trap YRAH E T/ 57 0/ i B FH A (36 ] Agilent 24 7)), X-4
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B R A s A (AL R AR A IR A A,
KRIFIE). = OGS A0S T 15 A ¥ )5 B0 2508, Hofh
WA R b4k,

32 ZLWHE

3.2.1  FE4R 2 694k

HIEA 1 AR IR SCRR[26] 7 7 & B, IR 70%,
J& 8 71~73 °C, S53CHREAHF.

HRIER 2 (A R 782 1 L RE R W Ve <
#) 100 mL =#keifd, 7 nmAHEAE 1 (20 mmol,
3.98 g)f1 DMF (40 mL), i+ N 1L (20
mmol, 19.2 mL)FIEEMBNKIER 3.6 g/6 mL. 5T
K, WWAE15~20 C F &M 30 minf5, 7E10~15 CF
SIS INGER e, WEE, AR EIRALEHIER 4
h JaG, BRI KRR F, B REE AT H,
oL 98 S i TEK ZREE S, TR R 82%.

3.2.2 WK 3 694 R

W a4 2 (10 mmol, 2.89 g). 1EF (12 mmol, 0.6
)1 10 mL DMF (30 mL){&KIXIIAF] 50 mL Gelfirh, 5
TFEINFABIA N 6 h, SRIGTE ST T 4REE /M. 24 h,
MR 60 mL 7K, L84S EURE =4 A Ak, X0
7 DMF/ 5 A B 8 45 S R A5 4l 5, 72 % 65%. 'H NMR
(CDCls, 400 MHz) &: 7.00 (s, 1H), 4.41~4.45 (m, 2H),
2.77~2.83 (m, 2H), 1.79~1.85 (m, 2H), 1.30~1.34 (t,
J=17.5 Hz, 3H), 0.99~1.03 (t, J=7.4 Hz, 3H).

323 BARMLA4 4 89 A A%

] 50 mL B A A4 3 (2 mmol, 0.508 g).
= 46 mmol). KAILIEQR.4 mmol)fl 10 mL DMEF,
60 CFHEERN. 4~6 h, WHEFIREH R NBEA
40 mL K, HhyE, JEVFEH CEY/DMF 455115 H
Frib &4 4a~4p.

2- F Bt ik -3- 1E 1 3k -6- 2, Fk 198 Wy I [2,3-d] 15 i -
4(3H)-Tiil(4a): R ELE K, 722 83%. mp. 53~54 C;
'H NMR (CDCls, 400 MHz) 6: 7.07 (s, 1H), 4.06~4.10
(m, 2H), 2.82~2.88 (m, 2H), 2.62 (s, 3H), 1.77~1.81 (m,
2H), 1.33~1.36 (t, J=7.5 Hz, 3H), 1.00~1.04 (t, J=7.4
Hz, 3H); IR (KBr) v: 3065, 2958, 2872, 1681, 1552, 1502,
1383, 904, 658 cm '; LC-MS (EI) m/z: 269 [M+1]".
Anal. caled for C;,H4N,0S,: C 53.70, H 6.01, N 10.44;
found C 53.93, H 6.14, N 10.58.

2- £ B 3 -3- 1F 1A 3 -6- 20 35 18R Wy F [2,3-d] ME IE -
4(3H)-Hl(4b): ¥k E A, =2 75%. mp. 83~84 C;
'H NMR (CDCls, 400 MHz) 8: 7.05 (s, 1H), 4.04~4.07
(m, 2H), 3.20~3.26 (m, 2H), 2.80~2.84 (m, 2H), 1.72~
1.82 (m, 2H), 1.39~1.43 (m, 3H), 1.29~1.33 (m, J=7.5

http://sioc-journal.cn/ 1879
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Hz, 3H), 0.98~1.02 (t, J=7.4 Hz, 3H); IR (KBr) v: 3065,
2931, 2874, 1674, 1551, 1505, 1379, 899, 649 cm ';
LC-MS (EI) m/z: 283 [M+1]". Anal. calcd for C;3H sN,-
0S,: C 55.28, H 6.42, N 9.92; found C 55.43, H 6.64, N
9.98.

2- 5 TR B 38 -3- 1F TR 2 -6- 2, FE WE Wy 1 [2,3-d] W65 e -
4(3H)-T(4c): wEE AlEE, =% 64%. mp. 55~56 C;
'H NMR (CDCls, 400 MHz) d: 7.05 (s, 1H), 4.02~4.08
(m, 3H), 2.80~2.86 (m, 2H), 1.73~1.78 (m, 2H), 1.44~
1.46 (d, J=6.8 Hz, 6H), 1.31~1.34 (t, J=7.5 Hz, 3H),
0.97~1.01 (t, J=7.4 Hz, 3H); IR (KBr) v: 3062, 2933,
2873, 1681, 1552, 1504, 1382, 898, 670 cm ™ '; LC-MS (EI)
m/z: 297 [M+1]". Anal. caled for C4sH,N,OS,: C 56.72,
H 6.80, N 9.45; found C 56.93, H 6.94, N 9.67.

2- 1F PR i 52 -3- 1F 1A 2 -6- 2, WE Wy I [2,3-dl] W6 e -
4(3H)-BH(4d): ¥R AFEAE, 25 82%. mp. 57~58 C;
'H NMR (CDCl;, 400 MHz) d: 7.05 (s, 1H), 4.05~4.09
(m, 2H), 3.19~3.23 (m, 2H), 2.80~2.86 (m, 2H), 1.76~
1.79 (m, 2H), 1.73~1.75 (m, 2H), 1.31~1.35 (m, 3H),
1.05~1.09(t, J=7.5 Hz, 3H), 0.98~1.02 (t, J=7.4 Hz,
3H); IR (KBr) v: 3061, 2967, 2874, 1669, 1551, 1508,
1377, 903, 662 cm™'; LC-MS (EI) m/z: 297 [M+1]".
Anal. caled for C4H,0N,0S,: C 56.72, H 6.80, N 9.45;
found C 56.83, H 6.94, N 9.63.

2- 4 R M 5 -3- 1 A 2 -6- 2, WE Wy I [2,3-dl] W W -
4(3H)-Fiil(4e): AL, PR 85%. mp. 81~82 C; 'H
NMR (CDCls, 400 MHz) 6: 7.04 (s, 1H), 4.01~4.11 (m,
2H), 2.80~2.84 (m, 2H), 2.25~2.28 (m, 2H), 1.59~1.79
(m, 8H), 1.31~1.34 (t, J=7.5 Hz, 3H), 0.98~1.01 (t, J=
7.4 Hz, 3H); IR (KBr) v: 2972, 2932, 2874, 1683, 1551,
1511, 1371, 896, 667 cm™'; LC-MS (EI) m/z: 323 [M—+
17". Anal. caled for C;¢H,,N,08S,: C 59.59, H 6.88, N 8.69;
found C 59.71, H 6.94, N 8.86.

2- 34 CUBR 38 -3- 1F 1R 2 -6- £, FE WE Wy 1 [2,3-d] M6 I -
4(3H)-TF(4f): wE A, P23 62%. mp. 84~85 C;
'H NMR (CDCls, 400 MHz) d: 7.04 (s, 1H), 4.03~4.07
(m, 2H), 3.90~3.92 (m, 1H), 2.80~2.84 (m, 2H), 2.11~
2.14 (m, 2H), 1.45~1.79 (m, 10H), 1.31~1.35 (t, J=7.5
Hz, 3H), 0.98~1.01 (t, J=7.4 Hz, 3H); IR (KBr) v: 3065,
2931, 2874, 1682, 1553, 1504, 1381, 884, 655 cm ';
LC-MS (EI) m/z: 337 [M+ 1]". Anal. caled for
C17H24N,0S,: C 60.68, H 7.19, N 8.32; found C 60.83, H
7.34, N 8.48.

2- 45 TR B 32 -3- 1F TR 2 -6- 2 FE WE Wy I [2,3-d] M6 e -
4(3H)-Bi(4g): AGFEA, 723 71%. m.p. 54~55 C; 'H

1880 http://sioc-journal.cn/
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NMR (CDCls, 400 MHz) &: 7.05 (s, 1H), 5.92~6.02 (m,
1H), 5.34~5.38 (d, J=16.9 Hz, 1H), 5.19~5.21 (d, J=
10 Hz, 1H), 4.04~4.08 (m, 2H), 3.89~3.90 (d, J=7.0
Hz, 2H), 2.81~2.86 (m, 2H), 1.64~1.78 (m, 2H), 1.31~
1.35 (t, J=17.5 Hz, 3H), 0.98~1.02 (t, J=7.4 Hz, 3H);
IR (KBr) v: 3064, 2958, 2874, 1680, 1505, 1495, 1384,
881, 652 cm '; LC-MS (EI) m/z: 295 [M+1]". Anal. calcd
for C14H;sN,08,: C 57.11, H 6.16, N 9.51; found C 57.23,
H 6.34,N 9.78.

2- K H It 2, B JE-3- 1 TR 2 -6- £, FE WE Wy IF:[2,3-d] %
WE-4(3H)- il (4h): 7% S EE K, 2% 78%. mp. 130~
131 ‘C; "H NMR (CDCls, 400 MHz) ¢: 8.08~8.09 (d, J=
7.2 Hz, 2H), 7.63~7.67 (m, J=7.4 Hz, 1H), 7.52~7.56
(t, J=7.6 Hz, 2H), 7.03 (s, 1H), 4.70 (s, 2H), 4.10~4.14
(m, 2H), 2.76~2.81 (m, 2H), 1.79~1.87 (m, 2H), 1.27~
131 (t, J=7.5 Hz, 3H), 1.01~1.05 (t, J=7.4 Hz, 3H);
IR (KBr) v: 2967, 2932, 2875, 1687, 1509, 1378, 885, 647
cm '; LC-MS (EI) m/z: 373 [M+1]". Anal. calcd for
C1oH0N,0,S,: C 61.26, H 5.41, N 7.52; found C 61.33, H
5.74,N 7.77.

2- 5% it 5 7 B G 2 A A -3- 1E T k-6 2 B ME Wy I
[2,3-d|W%E -4(3H)-F (41): R EEE, 772 69%. m.p.
95~96 °C; 'H NMR (CDCls, 400 MHz) d: 8.18~8.20 (d,
J=8.6 Hz, 2H), 7.61~7.63 (d, J=8.5 Hz, 2H), 7.06 (s,
1H), 4.52 (s, 2H), 4.01~4.05 (m, 2H), 2.82~2.89 (m,
2H), 1.67~1.79 (m, 2H), 1.32~1.35 (t, J=7.5 Hz, 3H),
0.97~1.00 (t, J=7.4 Hz, 3H); IR (KBr) v: 3065, 2966,
2876, 1689, 1606, 1510, 1494, 1377, 878, 714 cm ';
LC-MS (EI) m/z: 418 [M+ 1] ". Anal. caled for
C1oHoN304S,: C 54.66, H 4.59, N 10.06; found C 54.51, H
4.74,N 10.27.

2-LE I 2B -3- 1E TR JE-6- £ A WEWY I [2,3-d)
W% E -43H)- T (4j): A B4, % 86%. m.p. 74~
75 °C; '"H NMR (CDCls, 400 MHz) d: 7.05 (s, 1H), 4.22~
447 (m, 2H), 4.05~4.09 (m, 2H), 3.97 (s, 2H), 2.80~
2.85 (m, 2H), 1.76~1.86 (m, 2H), 1.39~1.43 (m, 3H),
1.30~1.34 (t, J=7.5 Hz, 3H), 1.00~1.03 (t, J=7.4 Hz,
3H); IR (KBr) v: 3069, 2930, 2874, 1744, 1687, 1555,
1512, 1497, 1379, 886, 662 cm '; LC-MS (EI) m/z: 341
[M+1]+. Anal. calcd for C;sH,)N,OsS,: C 52.92, H 5.92,
N 8.23; found C 53.13, H 5.84, N 8.47.

2- TR B 3 -3- 1F T 2 -6- £ 3k WE Wy 5F: [2,3-d] K T -
4(3H)-HF(4k): s EfE A, 22 78%. m.p. 78~79 C;
'H NMR (CDCl;, 400 MHz) d: 7.26~7.44 (m, 5H), 7.06
(s, 1H), 4.47 (s, 2H), 4.01~4.05 (m, 2H), 2.81~2.89 (m,
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2H), 1.70~1.78 (m, 2H), 1.32~1.36 (t, J=7.5 Hz, 3H),
0.95~0.99 (t, J=7.4 Hz, 3H); IR (KBr) v: 3064, 2931,
2875, 1675, 1638, 1552, 1509, 1375, 896, 589 cm ';
LC-MS (EI) m/z: 345 [M + 1] . Anal. caled for
CisHxN,0S,: C 62.76, H 5.85, N 8.13; found C 62.49, H
5.94,N 8.27.

2- ZBE R FE F L 2% 36 -3 1E 1A S -6- 2 Bk ey I
[2,3-d] & BE -4(3H)- i (41): F1 [ AR, 723 82%. m.p.
39~40 °C; '"H NMR (CDCl;, 400 MHz) 8: 7.04 (s, 1H),
4.50~4.56 (m, 1H), 4.16~4.30 (m, 2H), 4.02~4.06 (m,
2H), 2.80~2.85 (m, 2H), 1.75~1.80 (m, 2H), 1.64~1.66
(d, J=7.4 Hz, 3H), 1.29~1.34 (m, 6H), 0.99~1.03 (t, J=
7.4 Hz, 3H); IR (KBr) v: 2969, 2935, 2876, 1738, 1686,
1551, 1511, 1375, 897, 669 cm '; LC-MS (EI) m/z: 355
[M+ 1]". Anal. caled for C;¢H»N,0;S,: C 54.21, H
6.26, N 7.90; found C 54.43, H 6.44, N 7.79.

2- IE 4 Be i 5L -3- 1 A 5 -6- £ KL WE Wy I [2,3-d] W%
WE -4(3H)- il (4m): H B [ 4K, =% 87%. mp. 40~
41 °C; "HNMR (CDCls, 400 MHz) 6: 7.05 (s, 1H), 4.05~
4.09 (m, 2H), 3.20~3.24 (m, 2H), 2.80~2.84 (m, 2H),
1.70~1.80 (m, 4H), 1.42~1.45 (m, 2H), 1.26~1.35 (m,
19H), 0.98~1.02 (t, J=7.5 Hz, 3H), 0.87~0.92 (t, J=7.4
Hz, 3H); IR (KBr) v: 2921, 2851, 1687, 1553, 1505, 1379,
876, 654 cm™'; LC-MS (EI) m/z: 423 [M+1]". Anal. calcd
for C,3H3sN,08,: C 65.35, H 9.06, N 6.63; found C 65.51,
H9.24,N 6.87.

2- 1+ DY o it 45 -3- 1 A 2 -6- £ L WE Wy I [2,3-d] W%
WE -4(3H)- T (4n): IR B EEE, 7% 85%. mp. 44~
46 °C;'H NMR (CDCls, 400 MHz) §: 7.05 (s, 1H), 4.05~
4.08 (m, 2H), 3.19~3.23 (m, 2H), 2.80~2.86 (m, 2H),
1.70~1.80 (m, 4H), 1.43~1.45 (m, 2H), 1.26~1.34 (m,
23H), 0.98~1.02 (t, J=7.5 Hz, 3H), 0.86~0.90 (t, J=7.4
Hz, 3H); IR (KBr) v: 3067, 2920, 2850, 1686, 1552, 1503,
1380, 900, 654 cm '; LC-MS (EI) m/z: 451 [M+1]".
Anal. caled for C,sHN,0S,: C 66.62, H 9.39, N 6.21;
found C 66.41, H9.54, N 6.37.

2- IE 475 Bt it 45 -3- 1F A i -6- £ L WE Wy I [2,3-d] W%
WE-4(3H)-Hl (40): FHEEAE, =% 90%. m.p. 51~52 C;
'H NMR (CDCl;, 400 MHz) 8: 7.05 (s, 1H), 4.04~4.08
(m, 2H), 3.19~3.23 (m, 2H), 2.82~2.84 (m, 2H), 1.72~
1.78 (m, 4H), 1.43~1.45 (m, 2H), 1.26~1.34 (m, 27H),
0.98~1.02 (t, J=7.5 Hz, 3H), 0.86~0.90 (t, J=7.4 Hz,
3H); IR (KBr) v: 2921, 2849, 1686, 1553, 1503, 1371, 876,
654 cm '; LC-MS (EI) m/z: 479 [M+1]". Anal. calcd
for C,;H46N,08,: C 67.73, H 9.68, N 5.85; found C 67.52,
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H9.82,N 5.97.

2- 1+ )\ e fif 5 -3- 1F 7 2 -6- £, FE BE W) 5 [2,3-d]
WE-4(3H)-Fi(4p): HEEE, =% 78%. m.p. 60~61 C;
'H NMR (CDCls, 400 MHz) d: 7.05 (s, 1H), 4.05~4.09
(m, 2H), 3.20~3.23 (m, 2H), 2.82~2.84 (m, 2H), 1.72~
1.78 (m, 4H), 1.43~1.45 (m, 2H), 1.25~1.33 (m, 31H),
0.98~1.02 (t, J=7.5 Hz, 3H), 0.86~0.89 (t, J=7.4 Hz,
3H); IR (KBr) v: 3067, 2920, 2849, 1685, 1553, 1503,
1371, 876, 654 cm™'; LC-MS (EI) m/z: 507 [M+1]".
Anal. calcd for C,0H5oN,OS,: C 68.72, H 9.94, N 5.53;
found C 68.43, H 10.12, N 5.77.

# B A1l (Supporting Information) HA{k 3 [ 'H
NMR i, firf Hirfb &%) 4a~4p () '"H NMR 1 IR
TR, X EeRREAT LG 9% AT 9 35 (http://sioc-journal.
cn/) B ELL
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