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Synthesis and Herbicidal Activity of 2-Cyano-3-(2-substituted
phenyoxypyridin-5-yl) Amino Acrylates Containing Substituted
Phenoxyl Group
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Abstract Two series of 2-cyano-3-(2-substituted phenyoxypyridin-5-yl) amino acrylates containing phenoxyl group were
synthesized as photosynthesis II (PSII) electron transport inhibitors using 2-cyano-3-(pyridin-3-yl)aminoarylates as parent
compound, in order to investigate how the different phenoxyl group on the two key sites of the parent compound affects their
bioactivity. The bioassay results show that both the two series compounds exhibit certain herbicidal activity, and several com-
pounds display >90% fresh weight inhibit rate for broadleaf weeds (Brassica campestris L) at 1.5 kg/ha after post treatment.
View from the structure-activity relationship, it can be primarily speculated that the contribution of different phenoxyl group
on the aminopyridinyl of the 3-position on the cyano acrylate to the herbicidal activity is equal to that of their parent groups
(aminopyridinyl groups) and their selectivity is much better than that of their parent compounds. The contribution of different
phenoxyl group on the ester-site to the herbicidal activity of their parent compound is insufficient.

Keywords inhibitors of PS II electron transport; substituted phenoxypyridinyl; 2-cyanoacrylates; herbicidal activity; struc-
ture-activity relationship
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Figure 1 Structures of 2-cyanoacrylates

Chin. J. Org. Chem. 2015, 35, 92~99

© 2015 Chinese Chemical Society & SIOC, CAS

H or EtO
Et or MeS CN
al~al
http://sioc-journal.cn/ 93



Glildts
OH
Q/COOH ¥
|
SN EtOH -~ -COOEt (1) NaH, AcOE _ EOH = Zn
/@/ 2S04 Ny @) HCI NHQOH HClL Ry c
N 1c R=H; 1d R = OEt 2cR = H,ZdR OEt 3¢ R=H; 3d R = OEt
—S C02C2H4R1
—S CN
EtO  CO,C,H,4R’
NH, . 22,
/@)\ C,Hs CN | Y7 ONH  CO,CoH4R!
~
RSN R™ N RZ CN
4cR =H: 4d R = OEt al ~at
al: R=H, R'=PhO, R? = Et; a2: R = H, R' = 0-Br-CgH,0, R? = Et; a3: R = H, R" = 3,4-Me,CgH,0O, R? = SMe; a4: R = H, R' = m-Br-CgH,O,
R? = Et; a5: R = H, R! = p-Br-C¢gH,40, R? = Et; a6: R = H, R" = 0-MeCgH,0, R? = Et; a7: R = H, R' =H, R? = SMe; a8: R = H, R' = EtO, R? =

SMe; a9: R = H, R' = H, R2 = SMe; a10: R = EtO, R1

.,
RO

COZCZH4OEt
CN

b12: R=F, b13: R = Cl, b14: R = COOCH3, b15: R = CH3, b16 R = {-Bu

Et, R2 = SMe; a11: R =EtO, R" =

= CN DMSO = CN
N | NaH N |
Cl N O N

Ph, RZ = Et
EtOH- NH3

“pdcH, \©\ /(j/\
\©\ /(j/\NH CO,C,H4OEt

MeS
b12 ~ b16

B 1 LEYa fl b 2516 L

Scheme 1 Synthetic route of chemical series a & b
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B YRS, 1248 cm ™'y COOR (58I U, 1380 cm ™' /& Y
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1.3 BREFEMERSHWEXER

BREE IR E SRR 1 ME 2. g BArie e
BR—E IR, i a9, al0, all FER8NE
Meme S 10 2 ek &, Ene IR 2 i B3 A,
o VH S () 25 A HE AR B TA 3 90% LA L. 1 B A
5 B R AL SRR 24P B AR L &4 b13,
b15, b16 s& A8tk e F 2 3E 2 7 b 2RSS A BUAR 2k 1
LA, 53 W& CL CH3 M -Bu. M A4S 5
F, 1E 1.5 kg/ha 260 T, B AT SR 08 52 1 25 - Ab 2
SERULE] 90%LA . MEIRE R, 1£ 375 g/ha 40T,
b13, b15 X iS5 AbEE LS AR BEIAE] 90% LA L
Ut B AT i I B A R B, T RR AR 5
A A 3 A7 A AL E B Ak A I 57 R R
U MR R b, T RAYIE N, 3 At B it
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BRI ZR AL B B S NIRRT L 54 R Ar & Skt
WE FEXTAL I BIRIERT R (755 F I EREE, A RLT
a, b RIMEY), Fxf HAT 7 BREVE IR, A
REH: A RIMNEYIERH— & MRS, o]
DARIT A HED A [5] 2R S BUARFEAE 3 07 S R ke e %o bkt
B RIS R (0 DT R S L R e S KB Y, HgdE
PEFELF; TEBEIETR > R 0T BREE 1 A BT R AN ] 2.
3 ERSY
3.1 UE5EHF

Brucker AC-P200 B HIHLIRIX(CDCL;, DMSO-dg
RVEF, TMS NN AR); Yanaco MT-3 %! C/H/N JG % H 5l
43HTA; Shimadzu-TR435 FLLL ARSI REA (KBr K 7);
Yanaco-241 BU4E S, RETFRERIE. SRR H
B o Aol sl 4l 3285 H JAL P S A .
32 AMEWFEE
3.2.1 JBBER TES(1c)% H) &

FREL 6.15 g (50 mmol)MEERTEA 100 mL i, n
A 20 mL /K SHE, HiPE85), WA, S48 10 mL
WRERER, [ 4 h, ¥ RBREPIRA b, S280 i s
UK, HRIEpH A 9~10 47, FTE/KZBEAREEL, T4,
e, WIEIET, 13 426 g (35 mmol) MHER 2B, Yt
70%.
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F1 ALEY a Fl b RFEEEINH]Z (%)

Table 1 Herbicidal activities (%) of product series a and b

PO AR B R
- R R! R? L TSR pie3 5E L TSR pie3 =y
al H PhO Et 37.0 26.6 13.5 54.0 2.8 18.4 20.8 11.6
a2 H 0-Br-C¢H,0 Et 442 423 18.3 260  27.0 0 15.3 10.1
a3 H 2,4-Me,C4H;0 SMe 27.9 0 0 14.0 5.4 0 16.7 8.7
ad H m-Br-CgH,0 Et 61.7 31.8 5.6 44.0 0 0 18.0 3.9
a5 H p-Br-CgH,O Et 253 0 0 160 156 0 15.3 11.6
a6 H 0-Me-C4H,0 Et 474 1.7 5.6 52.0 8.6 0 20.8 10.1
a7 H H SMe 39.0 21.8 11.1 10.0 9.2 7.4 11.1 3.9
a8* H EtO SMe — — — — — — — —
a9 EtO H SMe 94.8 90.7 246 100 4.1 0 23.6 11.6
al0  EtO EtO SMe 99.5 100 100 99.5 5.0 0 15.00 5.0
all  EtO PhO Et 584 100 326 26.0 9.2 1.8 11.1 8.5
p12° F — — — — _ _ _ _ _ _
b13  Cl — — 542 100 100 73.8 8.5 12.6 12.6 15.8
bl4  CO,Me — — 0 0 0 0 2.0 0 5.0 2.0
b15  CH, — — 725 100 100 262 177 3.6 20.0 15.8
b16  +Bu — — 17.5 77.7 95.7 0 7.9 23.7 28.9 7.5
T2 ¢ — — — 9.9 100 nt’ nt? 69.8 89.2 nt‘ nt?
“ R FE 1.5 kg/ha; * b12 : Not tested; < % 24 /& 2-55FE-3-(2- T IE -5-F8) FF ek -3- FBR 6 7 4 88 2. %8 2 2L 186 “ nt: not tested.
#2 1hEY a9, all, b13, b15 Fl b16 (K E 7545 H
Table 2 Screening data of compounds a9, all, b13, b15 and b16
, ] B A5 71 9 B/ %
) W /(geha ") — e =
e piE3 A o
750 100 56.28 67.19 87.83
375 92.16 2.47 60.51 53.04
a9 187.5 50.98 0 20.65 3478
93.75 0 0 5.25 7.83
750 100 89.91 0 0
375 100 42.83 0 0
all 187.5 79.41 12.56 0 0
93.75 21.08 4.49 0 0
750 100 100 77.23 65.22
375 100 77.80 52.79 46.96
b13 187.5 94.12 50.23 17.30 27.83
93.75 45.59 12.56 14.29 0
750 100 60.31 62.17 49.57
375 100 32.74 41.41 25.22
b15 187.5 95.59 23.90 19.64 14.78
93.75 63.24 1.80 15.29 1.74
750 61.27 64.35 30.02 6.09
375 17.65 8.52 21.99 0.81
b16 187.5 13.73 0 6.92 0
93.75 0.98 0 0 0
750 100 nt’ 93.9 nt?
o {24 ¢ 375 95.5 nt’ 90.5 nt’
187.5 90.1 nt’ 85.5 nt’
@K HE 2 2- I 3-(2- UL i - 5- 352 ) PP JHe ik -3- FR AR JE P s R 20483 22188, © t: oot tested.
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3.2.2  1-(wue-3-H) TEA(2¢) 49 ) &

W 25 B NER BB 100 mL PU A, &S
{547, I AcOEt 3.85 g (44 mmol), FHEZAET, A
60% NaH 1.75 g (44 mmol), fFRIZ NG, BN 3
h)EAEIE0 °C, b 0.85 mL /K Z A1 17 mL 7K,
A 8.5 mLiRER, M2 h, SRIG7E70~80 CHRHEZ 4K
1) AcOEt, ¥W#, IRFEIEHIE 5 CLLT, Wil 50%H
NaOH & R A1E| pH 7F 10 247, F ZFf 20 mL #£HY 3
W, T, HERTES 2 g EORE ikl
52%. '"H NMR (CDCls, 400 MHz) 6: 2.63 (s, 3H, CH3),
7.42 (dd, J=17.9, 4.8 Hz, 1H), 8.22~8.23 (m, 1H), 8.77~
8.78 (m, 1H), 9.16 (s, 1H).

323 1-2-T A Herz-5- 1) CEQRd) 8 H) &

DL 6-SMHER A JF k), #2536 3.2.1 7RIS 1-2-4
LM NE-5-35) Z BT, 7R R 20%. mup. 43~44 C(OCHR
B8 42~44°C).

3.2.4  1-(uE-3-2) T (4e) b9 ) &

¥ 9 g 1-(MEme-3-28) Z (72 mmol)7& T 45 mL FE7K
LW, N 8 g EhIRFE % (114 mmol)fY) 10 mL /KIS, 1l
R BB R N AR FUK ) BORR VW 1B AN &
AR E pH EA 7~8, HBUUE, FimHAFE 2 h,
50~60 C FHiFE 2 h. et OB, Kk, 2H T, H
T, 3 EAEA 10 g, 7% 99.5%, mp. 114~116 C.

1-(MEE-3-38) Z.Fi 5 5 g (36 mmol)¥& T 50 mL VK
FRrb. i 23.8 g (360 mmol)EEHy, 4R 35 CA
i OnsEEeky, =iRBeE, SRR, g, R
T, AT G, AT HCL Sk, I3E, 2k
ek, [E1A 4 mol/L (16 g/100 mL)f¥] NaOH 7K V&
b, CAEIGAERL, T, BeT, Bt 28 g
# 63%. '"H NMR (CDCls, 300 MHz) J: 1.41 (d, J=6.6
Hz, 3H, CH;CHNH,), 4.19 (q, J=6.6 Hz, 1H, CH;CH-
NH,), 7.26~7.29 (m, 1H), 7.69~7.32 (m, 1H), 8.48~
8.50 (m, 1H), 8.59 (d, J=7.9 Hz, 1H, PyH).

32,5 1-Q-T A rg-5-2) U ey H %

DL 1-(2- LR FEm e -5-35) M JE R, FEE 3.2.4 7
T4 1-(2- LA IEMEE-5-38) 2%, IR N 54.6%. 'H
NMR (CDCl;, 300 MHz) 6: 1.36 (t, J=7.1 Hz, 3H,
OCH,CH;), 1.38 (t, J=6.6 Hz, 3H, NH,CHCH;), 4.08~
4.14 (m, 1H, NH,CHCH,), 4.33 (g, J=7.1 Hz, 2H, OCH,-
CHs), 6.84 (d, J=8.6 Hz, 1H), 7.61 (q, J=8.5 Hz, 1H),
8.07~8.08 (m, 1H).

32.6 BAiriebsdh al—~all &%) &

A 2450 HE-3- B - 3- [ (1- Mg -3-58) £ FR = B A U

T 2 TG (a8) N, £ 100 mL BN 052 g
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(0.002 mol) S,S-/ Ml AR 4alE, 25 mL Jo/K LB, vKER I
—10 "CLLRI0 0.78 g (0.002 mol) 1-(AHIE-3-3) 2.1,
BH 5 = iR FE, e T R S AT AR JE A (VO T E)

V(TR CTiR)=8 1], 133 5 ORI 4 0.56 g, Wi
73.2%. "H NMR (CDCls, 400 MHz) d: 1.21 (t, J=7.01 Hz,
3H, CHCH3), 1.62 (d, J=6.8 Hz, 3H, CHCH;), 2.57 (s,
3H, SCH3), 3.48~3.62 (m, 2H, CH,CHa,), 3.62~3.76 (m,
2H, OCH,CH,), 4.22~4.39 (m, 2H, OCH,CH,), 5.16~
5.33 (m, 1H, CHNH), 7.29 (dd, J=7.9, 4.8 Hz, 1H, PyH),
7.54 (d, J=7.9 Hz, 1H, PyH), 8.53 (s, 2H, PyH), 10.38~
10.45 (d, J=6.4 Hz, 1H, CHNH). Anal. cacld for Cy;Hy;3-
N;05: C 57.29, H 6.31, N 12.53; found C 57.21, H 6.21, N
12.09.

KA 73, Rk e, 4d SRR NG
BRI AL & I S R PT 45 21 H ARk &) al~all.

2L -3-[(1-ME i -3-3) 2 | i dk - 2- IRIG IR R 2
fid(al): EEOBAE, WE 62%. 'H NMR (CDCls, 300
MHz) d: 1.15 (t, J=7.54 Hz, 3H, CH,CH3), 1.65 (d, J=
7.53 Hz, 3H, CHCHS), 2.35~2.68 (m, 2H, CH,CH3), 4.25
(t, J=5.25 Hz, 2H OCH,CH,), 4.52 (t, J=5.25 Hz, 2H,
OCH,CH,), 4.78~4.90 (m, 1H, CHNH), 6.91~6.99 (m,
3H, Ar-H), 7.28~7.33 (m, 2H, ArH), 7.35 (d, J=8.2 Hz,
1H, PyH) 7.56 (d, J=8.2 Hz, 1H, PyH), 8.54~8.61 (m,
2H, PyH), 10.32 (d, J=8.4 Hz, 1H, CHNH). Anal. cacld
for C5Hy3N305: C 69.02, H 6.34, N 11.5; found C 69.20,
H 6.42, N 11.29.

2-FFE-3-[(1- M i -3- 3 ) 2 FE | g L -2- TR0 R -2-(2-
IRIKA ) B (a2): Lk, % 84%. 'H NMR
(CDCls, 300 MHz) 6: 1.16 (t, J=7.60 Hz, 3H, CH,CH;),
1.65 (d, J=6.78 Hz, 3H, CHCHS), 2.53 (m, 2H, CH,CHj),
431 (t, J=5.25 Hz, 2H, OCH,CH,), 4.60 (t, J=5.25 Hz,
2H, OCH,CH,), 4.79~4.89 (m, 1H, CHNH), 6.83~6.89
(m, 1H, Ar-H), 6.99 (dd, /=83, 1.3 Hz, 1H, Ar-H), 7.25
(d, J=1.6 Hz, 1H, Ar-H), 7.31~7.37 (m, 1H, ArH),
7.51~7.55 (dd, J=7.9, 1.6 Hz 1H, PyH), 7.56~7.64 (m,
1H, PyH), 8.54~8.61 (m, 2H, PyH), 10.32 (d, J=8.4 Hz,
1H, CHNH). Anal. cacld for C,H,,BrN;0;: C 56.77, H
4.99, N 9.46; found C 57.07, H 4.77, N 9.46.

2- I -3 FRR 8 -3-[(1- ML e -3- 3 ) 2 35 1 i 32 TR O
Fi-2,4- LA 1K (a3): Lk, IR 51%. 'H
NMR (CDCl;, 300 MHz) d: 1.56 (d, J=7.53 Hz, 3H,
CHCH;), 2.29 (s, 3H, 2CH; of benzene), 2.60 (s, 3H,
SCH;), 4.23 (t, J=5.28 Hz, 2H, OCH,CH.,), 4.53 (t, J=
5.28 Hz, 2H, OCH,CH,), 5.23~5.34 (m, 1H, CHNH),
6.57 (s, 2H, Ar-H), 6.62 (s, 2H, Ar-H), 7.30 (dd, J=4.86,

Chin. J. Org. Chem. 2015, 35, 92~99
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4.9 Hz, 1H, PyH), 7.59 (d, J=7.9 Hz, 1H, PyH), 8.58 (d,
J=2.9 Hz, 2H, PyH), 10.42 (d, /=7.0 Hz, 1H, CHNH).
Anal. cacld for C,;;HsN30;S: C 64.21, H 6.12, N 10.21;
found C 64.08, H 6.26, N 9.81.

2- TR -3-[(1-MHh i -3-J% ) 2 FE i R -2- T U TR -2-(3-
TR LT (ad): IR IEER, I 63%. 'H NMR
(CDCl3, 300 MHz) ¢: 1.16 (t, J=7.65 Hz, 3H, CH,CH};),
1.65 (d, /=6.8 Hz, 3H, CHCH;), 2.42~2.63 (m, 2H,
CH,CH;), 4.23 (t, J=5.06 Hz, 2H, OCH,CH,), 4.50 (t,
J=5.06 Hz, 2H, OCH,CH,), 4.80~4.89 (m, 1H, CHNH),
6.83 (d, J/=7.8 Hz, 1H, PyH), 7.08~7.15 (m, 3H, Ar-H),
7.30 (d, J=7.80 Hz, 1H, Ar-H), 7.56 (d, J=5.56 Hz, 1H,
PyH), 8.57 (d, J=7.1 Hz, 2H, PyH), 10.28 (d, /=8.4 Hz,
1H, CHNH). Anal. cacld for C,H,,BrN;O;: C 56.77, H
4.99, N 9.46; found C 56.79, H 5.35, N 9.12.

2- TS -3-[(1-MHE g -3- 5 ) £ FE 1 56 -2- M PR -2-(4-
RARR) LT (aS): R WA, WE 70%. 'H NMR
(CDCl;, 300 MHz) o: 1.16 (t, J=7.35 Hz, 3H, CH,CHj;),
1.66 (d, J/=6.60 Hz, 3H, CHCHs;), 2.44~2.65 (m, 2H,
CH,CHs3), 4.22 (t, J=4.52 Hz, 2H, OCH,CH),), 4.51 (t,
J=4.52 Hz, 2H, OCH,CH,), 4.88 (m, 1H, CHNH), 6.83
(d, J/=7.8 Hz, 2H, Ar-H), 7.37~7.41 (m, 2H, Ar-H), 7.58
(d, J/=5.56 Hz, 1H, PyH), 8.57~8.61 (m, 2H, PyH), 10.26
(d, J=8.4 Hz, 1H, CHNH). Anal. cacld for C,;H»,BrN;Os:
C 56.77,H 4.99, N 9.46; found C 56.53, H 4.88, N 9.19.

2- TS -3-[(1-MHE & -3- 5 ) 2, FE 1 56 -2- M iR -2-(2-
IR L (a6): IR B LA, BU% 75%. 'H NMR
(CDCl;, 300 MHz) o: 1.16 (t, J=7.62 Hz, 3H, CH,CHj;),
1.65 (d, J=6.78 Hz, 3H, CHCHs;), 2.23 (s, 3H, CH; of
benzene), 2.5 (q, J=7.6 Hz, 2H, CH,CH;), 4.24 (t, J=5.1
Hz, 2H, OCH,CHy,), 4.56 (t, J/=5.09 Hz, 2H, OCH,CH,),
4.77~4.93 (m, 1H, CHNH), 6.83~6.90 (m, 2H, Ar-H),
7.13~7.18 (m, 2H, Ar-H), 7.34 (dd, /=7.9, 4.8 Hz, 1H,
PyH), 7.59 (d, /=7.9 Hz, 1H, PyH), 8.49~8.64 (m, 2H,
PyH), 10.33 (d, /=8.4 Hz, 1H, CHNH). Anal. cacld for
Cy1Hys- N3O3: C 69.64, H 6.64, N 11.07; found C 69.66, H
6.95, N 10.86.

2- -3 HRR ik -3-[(1-ML g -3- ) £ B | 2 B R A R
ZHg(a7): AGEE, lE 95%. mp. 64~65 C; 'H
NMR (CDCl;, 300 MHz) o: 1.19 (t, J=7.12 Hz, 3H,
CH,CHs;), 1.61 (d, J=6.89 Hz, 3H, CHCH};), 2.58 (s, 3H,
SCH;), 4.25 (q, J=7.12 Hz, 2H, CH,CH3), 5.26~5.30 (m,
1H, CHNH), 7.29 (dd, J/=17.9, 4.8 Hz, 1H, PyH), 7.54 (d,
J=17.9 Hz, 1H, PyH), 8.53 (s, 2H, PyH), 10.38 (d, /=6.4
Hz, 1H, CHNH). Anal. cacld for C,H;N;0,S: C 57.71, H
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5.88, N 14.42; found C 57.60, H 6.07, N 14.20.

2-FHE-3- AR JE-3-[1-(2- S FE I g -5- 388 ) 2 36 1
HEWIHER O @@9): A mEAE, WZE 93%. mp. 56~
58 ‘C; '"H NMR (CDCls, 300 MHz) &: 1.19 (t, J=7.12
Hz, 3H, CH,CHj,), 1.61 (d, J=6.89 Hz, 3H, CHCHj,), 2.58
(s, 3H, SCHs), 4.25 (q, J=7.12 Hz, 2H, CH,CH3), 5.26~
5.30 (m, 1H, CHNH), 7.29 (dd, J=7.9, 4.8 Hz, 1H, PyH),
7.54 (d, J=17.9 Hz, 1H, PyH), 8.53 (s, 2H, PyH), 10.38 (d,
J=6.4 Hz, 1H, CHNH). Anal. cacld for C;sH,N30;S: C
57.29, H 6.31, N 12.53; found C 57.10, H 6.07, N 12.28.

2-FIE-3- AR FE-3-[ 1-(2- Z SR FE g -5-3) 2 3 &
SEHIGER A LR (a10): ¥ 35 ik, WK 89%. 'H
NMR (CDCl;, 300 MHz) d: 1.24 (t, J=7.01 Hz, 3H,
CH,CH,), 1.42 (t, J=7.06 Hz, 3H, CH,CH,), 1.63 (d, J=
6.85 Hz, 3H, CHCHj;), 2.60 (s, 3H, SCH3), 3.61 (q, J=
7.00 Hz, 2H, CH,CHj,), 3.68~3.76 (m, 2H, OCH,CH,),
4.28~432 (m, 2H, CH,CH;), 4.44 (t, J=7.06 Hz, 2H,
OCH,CH,), 5.17~5.25 (m, 1H, CHNH), 6.76 (d, J=8.61
Hz, 1H, PyH), 7.49 (dd, J=8.6, 2.6 Hz, 1H, PyH), 8.09 (d,
J=2.5 Hz, 1H, PyH), 10.38 (d, J=6.8 Hz, 1H, CHNH).
Anal. cacld for C,sH,sN;0,S: C 56.97, H 6.64, N 11.07;
found C 56.79, H 6.67, N 10.90.

2-FIE-3- AR FE-3-[ 1-(2- Z SR FE g -5-3) 2 ) &
SR GIRAR A LBR(al1): WA, R 44%. '"HNMR
(CDCls, 300 MHz) 6: 1.17 (t, J=7.61 Hz, 3H, CH,CH;),
1.39 (t, J=7.06 Hz, 3H, CH,CH;), 2.45~2.64 (m, 2H,
CH,CH3), 4.24 (t, J=5.15 Hz, 2H, OCH,CH,), 4.35 (q,
J=17.05 Hz, 2H, OCH,CH3), 4.51 (t, J=5.12 Hz, 2H,
OCH,CH,), 4.72~4.79 (m, 1H, CHNH), 6.75 (d, J=8.60
Hz, 1H, PyH), 6.85~7.0 (m, 3H, CH of pyridine and ben-
zene), 7.30 (d, J=8.40 Hz, 1H, Ar-H), 7.47 (dd, J=38.6,
2.5 Hz, 1H, Ar-H), 8.04 (d, J=2.4 Hz, 1H, PyH), 10.23 (d,
J=28.1 Hz, 1H, CHNH). Anal. cacld for CyHy;- N3O, C
67.46, H 6.65, N 10.26; found C 67.49, H 6.26, N 9.78.
3.2.7 2-(4-FARK A Ao -5-H (5) 89 ) &

+4 0.01 mol 1) 4-HUAKE i A2 100 mL PY FfEH,
FAN 0.005 mol ft) DMSO, 780 HE4644: T, i 0.01
mol ) NaH. A HHERIZUR NS, FIIA 0.01 mol [
6-FNMLnE-3-I, RIEZE M, £ 90~120 CXM 4 h
fifq, TLC s e N se ke, Y40, i 30 mL /K, 784504
P, RIEIIE, T, H AR OB A RS, 23
B g P o B AR AN T R T L.
3.2.8  (2-(4-BURR A A ) -5-2) F i (6) 89 H) &

H 0.005 mol ] 2-(4-HUAR R A JE )L RE-5- 57 T 25
mL 1A CBERIER A, A 5%0 Pd-C #4677 0.2 g
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BIHE

R

KA, AR, fERmEZEF RN 1.82 MPa ES, 4
Je FARE A I, R ETE 65 C, WEEEIE4S C
FeAi, RBL9 h, EWNEIATREL, RPBSERE, B85
AR, REHTFE RS, F Pd-C 1L U, i
T, At AT 2 Fr 75 00 A TA) A [2-(4- B 2R 4 5k ) M g -5-
B RERO % R 5 AR SRl BB T RA&AL
HVIMA K.

3.2.9 HARZ4 b12~b16 45 5k

FA%E 3.2.6 FM773%, LAZE 3.2.8 1A R E1A N
JERH 1S 2-F3E-3- AR 3k (238 -3- O o7 B 2R 420 it
RN IRIREE A 54

2-F HE-3- R -3 {[1-Q-(4- AR LI g -5- 35
LENAERENIHR LR O D12): R AR, E
37%. '"H NMR (CDCls, 300 MHz) d: 1.22 (t, J=7.02 Hz,
3H, CH,CH3), 2.71 (s, 3H, SCHs), 3.58 (q, J=7.02 Hz,
2H, CH,CH3), 3.70 (t, J=5.05 Hz, 2H, OCH,CH,), 4.30
(t, J=5.05 Hz, 2H, OCH,CH,), 4.74 (d, J=5.9 Hz, 2H,
CH,NH), 6.96 (d, J=8.45 Hz, 1H, PyH), 7.12 (d, J=6.4
Hz, 1H, PyH), 7.10 (q, J=8.62 Hz, 2H, Ar-H), 7.60 (q,
J=8.45 Hz, 2H, Ar-H), 8.10 (d, J=2.2 Hz, 1H, PyH),
10.31 (d, /=8.1 Hz, 1H, CH,NH). Anal. cacld for Cy,Hy4-
FN;0,S: C 58.46, H 5.14, N 9.74; found C 58.20, H 5.19,
N 10.78.

2-EHE -3 R -3 {[1-Q-(4- AR E L L g -5- )
LN AERENIGIR LA LR D013): ROk, CE
30%. '"H NMR (CDCls, 300 MHz) d: 1.21 (t, J=7.01 Hz,
3H, CH,CH3), 2.70 (s, 3H, SCHs), 3.57 (q, J=7.01 Hz,
2H, CH,CHj3), 3.70 (t, J=5.04 Hz, 2H, OCH,CH,), 4.30
(t, J=5.04 Hz, 2H, OCH,CH,), 4.73 (d, J=5.9 Hz, 2H,
CH,NH), 6.94 (t, J=8.3 Hz, 1H, PyH), 7.11 (dd, J=15.6,
8.3 Hz, 2H, Ar-H), 7.29~7.45 (m, 2H, Ar-H), 7.55~7.64
(m, 1H, PyH), 8.08~8.11 (m, 1H, PyH), 10.29 (s, 1H,
CH,NH). Anal. cacld for Cy,H»,CIN;0,S: C 56.31, H 4.95,
N 9.38; found C 56.81, H 4.91, N 9.40.

25 -3 FRR L -3 {[1-(2-(4- FPV IR P i 5 4L 68 it
WE-5-38) L E DRI R G IR 2R LR (b14): 1R 35 (A,
% 46%. '"H NMR (CDCls, 300 MHz) §: 1.21 (t, J=7.00
Hz, 3H, CH,CH3), 2.70 (s, 3H, SCH3), 3.57 (q, J=7.00
Hz, 2H, CH,CH3), 3.64~3.74 (m, 2H, OCH,CH,), 3.92
(s, 3H, CO,CH3), 4.30 (t, J=5.05 Hz, 2H, OCH,CH,),
4.75 (d, J=5.9 Hz, 2H, CH,NH), 7.00 (d, J=8.5 Hz, 1H,
PyH), 7.19 (q, J=8.8 Hz, 2H, Ar-H), 7.64 (dd, J=8.5, 2.5
Hz, 1H, PyH), 8.08~8.12 (m, 1H, PyH), 8.11 (q, J=8.63
Hz, 2H, Ar-H), 10.32 (s, 1H, CH,NH). Anal. cacld for
CasHyN306S: C 58.59, H 5.34, N 8.91; found C 58.51, H
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5.44, N 8.68.

2- 0 3 BB L -3 {[1-(2-(4- FP 3 2 4R 8 I g -5-
BN BIRERIGR OE L b15): AEE g, ke
30%. m.p. 73~74 ‘C; '"H NMR (CDCl;, 300 MHz) J:
1.21 (t, J=7.00 Hz, 3H, CH,CHs), 2.36 (s, 3H, CH3), 2.69
(s, 3H, SCH3), 3.57 (q, J=7.00 Hz, 2H, CH,CH,), 3.67~
3.71 (m, 2H, OCH,CH,), 4.30 (t, J=5.06 Hz, 2H,
OCH,CH,), 4.72 (d, J=5.9 Hz, 2H, CH,NH), 6.90 (d, J=
8.5 Hz, 1H, PyH), 7.03 (q, J=8.47 Hz, 2H, Ar-H), 7.22 (d,
J=8.47 Hz, 2H, Ar-H), 7.57 (dd, J=8.50, 2.6 Hz, 1H,
PyH), 8.09 (d, J=2.3 Hz, 1H, PyH), 10.23 (s, IH, CHNH).
Anal. cacld for Cy3;H,7N;0,S: C 6181, H 5.89, N 9.83;
found C 61.27, H 6.18, N 9.80.

2- T2 -3- B -3 {[1-(2-(4- BT 48 2 2 A 2 ) it
WE-5-38) RN R ENIGIR A L FE(b16): TG iR i,
% 30%. '"H NMR (CDCls, 300 MHz) d: 1.21 (t, J=7.00
Hz, 3H, CH,CH;), 1.34 (s, 9H, #-Bu), 2.69 (s, 3H, SCH;),
3.57 (g, J=7.00 Hz, 2H, CH,CHj3), 3.71 (t, J=5.11 Hz,
2H, OCH,CH,), 4.30 (t, J=5.11 Hz, 2H, OCH,CH.,), 4.72
(d, J=5.9 Hz, 2H, CH,NH), 6.90 (d, J=8.5 Hz, 1H, PyH),
7.06 (q, J=8.47 Hz, 2H, Ar-H,), 7.42 (q, J=8.8 Hz, 1H,
PyH), 7.58 (dd, J=8.50, 2.6 Hz, 2H, Ar-H), 8.11 (d, J=
2.2 Hz, 1H, PyH), 10.26~10.33 (m, 1H, CHNH). Anal.
cacld for CycH33N304S: C 63.94, H 6.65, N 8.95; found C
63.49,H 7.12, N 8.91.

3.3 HMEMMNESRE
33.1 AdERESE RGN

WL fEER 6 em WIYERL I BN — & &
e, N ERK, SRS L, T
HEFE, 4 R T DUBRLE R RN E B ITE 7K DA
TREFIEH K. AEFIEN 1.5 kg/ha SO 105
(H TN ZE M (G — O EE R 7~10 d J5
WSS, e EEReEE, DLEEE ] E Bk R R
2535

RIEAEL B MR, D, X rEY)

FHEE . Tk

4 B4 #l(Supporting Information) 1L &4 'TH NMR
L X SRR AT DL G 9 AR T 9 328 (hitp://sioc-journal.
cen/) B #L
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