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4-F B-5-FE-6- B AR E ML IE DT
xEE HEZY O EAOR*
(ISR AR L 430079)

O T ZRARBEE 2 T B 26 T R A AR5% 523871)

EME RS EYE NS

WE RANKEHREAEMACH DR LB B R, SEHITEK CBEAERTET, K 2-FE-3-he e t-3- 2 -
IS (VN-GiE) 5 p- —RIEACE W — B KA T — RV B VLS 4-R0E-5-0U-6- bkt i, i@ 'H
NMR, IR, EI-MS, JER M5 TG I S AT T S HRAE. ARG W) 2- T JE-4- 50 JE-5- T Ak -6- L B At -
3-ZAEPAEMIE L B X RTHHIESE 17450, & s 2 BURIEERT =ML &1 T8 AR 2T PRI, k4 Rk
. BT 1) 22 BRI RE AT AR P00 7 A 5 MR DL B (R 2R R 1, [ It e SRRV B BAT — 3 I BR 1.
REEE  ZHUCHEIE; ARG REREE; f- IR A, ARRIETE; BREE T

Synthesis and Biological Activity of 4-Amino-5-cyano-6-alkylamino
Pyridine Derivatives

Liu, Jianchao® Ren, Qingyun™®” He, Hongwu™*
(“ College of Chemistry, Central China Normal University, Wuhan 430079)
(bAnti-infection Innovation Department, New Drug Research Institute, Sunshine Lake Pharma Co., Ltd, Dongguan 523871)

Abstract A series of new 4-amino-5-cyano-6-alkylamino pyridine derivatives have been designed and synthesized from
2-cyano-3-alkylamino-3-amino acrylonitriles and f-dicarbonyl compounds using Zn(NOs), and C,HsONa as catalysts in anhy-
drous ethanol. The structures of target compounds have been confirmed by 'H NMR, EI-MS, IR spectroscopy and elemental
analysis. The structure of 2-methyl-4-amino-5-cyano-6-(2-hydroxyl ethylamino)-nicotinic ethyl ester has been determined by
single crystal X-ray diffraction. The results of preliminary bioassay indicated that some compounds possess potential good
fungicidal activities at a dosage of 5.0X 107> g/mL, and some compounds also possess moderate herbicidal activities against

the Rape and Barnyard grass.
Keywords

multisubstituted pyridines; Zn(NOs),*6H,0; S-dicarbonyl compound; fungicidal activity; herbicidal activity

M mE A7 A2 P — SR LA 2 P AR IS T 1 AR
RT3 — e 2 B AR A i 20k A T R B R PR B 51
HAE MR = BRI E R S Ho g, X KR EAAA
YIS ZEAVER, WLy e A GiRe 15k, Wik &9
1. 2 fl 3 B RSEM T RTRR EIEME, 78 70 g/hm’ IR
HATAEEE AT L 90%~100% 3% TR . HR. BRZEFH%E
PF e 2003 SEIRE I AT 4 LR A RIF R
RORPL AL, A A IR R — E WA I,
H A SRk 2 Tkt Ut RIE L &9 5 78 125

g/hm® TSR A AR AF IR 240 16454 6 e 4 3
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2 UL I 3 BT i, FFBETHA AT — R A& AR
BRI (1 22 HARRERE RT A, 4020 Dt R 2% A ok o 4
HPE, BRI s T AR 250 7. A ARtE
SN R I Scheme 1.

1 HR510R

1.1 AmERsS

DL 2-%2-3,3-  FBR - T A T (R4 1 ) (D) W i
Bl SRR AR 2-F 5 -3- 2 -3 i - U 4 T
(N,S-4a &) (1), N,S-45 i 55 5 T ot J25 e B0 e J I A2 o
2-FHE-3- e B I -3- A - T M I (VL N-46 % (D), B e
TEUFUER TS - RN E Y — 0 KA K H Ax
B 2-F -4 - 5- B Ik - 6- e e B - 3- AR Fe b
1\%)

WRAEA FARIE N N-Zii s A LA o< ST >0 %%
952 1) L 250 AN BEL 2880 () XL . JCEAR o e A
WK AAE SN, [BIRNE 12 h AT SN %, %
TRME SN, AH 2 DA b A e T o e S 385 K L4 LT3
LRGN, TR R R P ORI . AT, RO
SRS RSN B i, Bl IERIEZ) 1 h N
SEHE, TR PG R NSRBI 10 h A6 [, HICRARAR.
N B T 07 BHA /N R SRR T 05 B I A LB ssz, 3
5N, S-4iili (1) [ S FE 25 5y, WO ARy, 7E NN-ZilE S
B-IRFAL AN IR R N R, X TSN IO AL
BEMREALT, FRIE RS RIS & T 2 BURIEE 1L &
W) ARZIEA WA AR A EE M ROR, KT

0 0
CO,CHs
HO™ NN oK
/
F,C”~ “N” “OCHS CHF
1
HO cl
0
N= NI N
H3C N\ / Cl cl 2 O
NH,
4

NC SMe NH3H,0 NC SMe RNH,

=

NC SMe NC NH,
| Il

NC  NH,

BAEE IR — B faE, RS A AR HE 5
B NI TR, AR ISCR B AR SO SCRR T E T
otk SR SR E BRI D BRI CRE )
AT, (K CBEVE N, Ik el B 6~8 h,
SN e Az, PRI 42%~87 %2 1]
1.2 LEMRAE

H AR AL & D0 2050 e il v, e 34 B i 2 2k A
3400 % 3300 cm ' AL HBIXIER SASKS BRIRBHIE, [T,
R IR IR 3300 cm ! A2 A IR IR B 04
CN FHFZEHRENTE 2200 em ' 26 A5 HY I I S FR IR A e, 5%
FERRGEIRENE 1670 em™ ' A2 A7 2 I SRR e iy H A
B ARG SR 0 BT S, AL A Pt R b )
FERLEAISAEAE 0 2.42~2.51 2 [a), RILAHIE; M
e IR LIRS AL A A (EAE 6 6.80~6.90 8], FRIL
D9 PRI, NH B4 B AE 6 5.10 247, 5 NH AH
HEME R T N R PR, KA — R 2
0 3.50 Aoy, {H 5 SHE R R Sk al FR R AL S R 2
1E 0 3.80~4.20 [0, FiigdEv] LUE H Hirr+6H
IEH PS50, mHIGR IR E e ES
THRE R SR G, HAHMRZIEARTE 0.5% 0]
.
1.3 @RIREENE

WEY) TVe T To/K I 857743 3 0 (i B
fm, EBUR ST 0.35 mm X 0.20 mm X 0.10 mm )76t i
RTELE X BB MATH E, MRS 30 C; K

CH,CH(CH3),
CO,CH;
CHF,
CI HsCO ocH
3
HaCO

NH,

NG NHR CH,COCH,cOY N~ -COY

I
/
C,H50H, cat. RHN N” “CH,

1] \"

IVa: R = CH3;CH,CH,, Y = OMe; IVb: R = CH3CH,CH,, Y =Me; IVe: R = CH,CH,OH, Y = OEt; IVd: R = CH,CH,OH, Y =Me; IVe: R = CH3CH,,
Y = OEt; IVf: R=CH3;CH,, Y =Me; IVg: R=4-MeOC¢H,CH;, Y =0OMe; IVh: R =4-MeOCgH,CH,, Y =Me; IVi: R=PhCH,, Y =Me; IVj: R=
CH3CH,CH,CH,, Y = OMe; IVk: R = CH3CH,CH,CH,, Y = Me; IVI: R = 2-CICsH4CH,, Y = OEt; IVm: R = 2-CIC¢H,CH,, Y = OMe

B 1 6-FeliERRIEE IV H & AR
Scheme 1 Synthesis of 6-alkylaminosubstituted pyridines IV
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R S Bt Ak i) Mo Ka (A=0.071073 nm)§f £k, LA w/20
F3 75 :UAE 2.03°<<0<<27.00°70 [ Y FL U EE 5] 4521 AVl
SERTHE A, o 1> 260 T AT A 2767 AN, Ak
SER R ELREEAE ] SHELXL-97 B, X F2 kT
RN R IE. A ARRE A% ) R
IE. ARSI TN R=0.0581, R,=0.1572, ZHH
T B R AKIE N 267 F1—286 eenm °. ik
SERIY TR, TVe Md N =R R, SEHE P-1, &
ZHCN a=0.78350(7) nm, h=0.91368(9) nm, c¢=
1.03272(10) nm, « = 79.720(2)°, f = 77.381(2)°, y =
64.657(2)°, Z=2, V=0.64897(1) nm’, D,=1.352 mg/m’,
©=0.100 mm ', F(000)=280. #1717 EH S EIE
Huty, CCDC 52 654090. LA HI 7 T bk gh 1) WL I
1.

B1 EY Ve 15 F4itE

Figure 1 Molecular structure of compound IVe

1.4 LEVNREFEME

ZFEAL 5T o [ AR A7 B i S AE ' BIE SRR
I3 DR R AR R Ui 08 7 VAT T AR R PR E,
AT G N TN B B 95 (Cladosporium cucumerinum)~
5 JI\ #5 BT 95§ (Corynespora cassiicola) « 7K F& S K 5

(Thanatephorus cucumeris) ~ ¥ J\ K 2 W (Fusarium
oxysporum). MIRZE R WK 1 Prox.

R 1 WERATRL, K BAre &Y 3R A
A —ERIBARCR, B4 &YXt K FE SR o A B4
MBI TE, W Ivd X KRS B 20 21 86.46%. TVi
WIEF] 79.33%. BTG H A& Yrxt s IR 2 2 A B
BAMHIZCR, Hd1va HTBiiE 8 RA 2 KA
Bk
1.5 LEYIRIBRERM

K F Y LA 2 500 3 704 & Db AT 17 o e v 1
E, HBREE RN E 45 RT3k 2.

LG AE KB AE 1.0X 1071 g/mL I itk &4
P REL A7 3 A0 R P ) A ) 3R B ) 4T
WEE, JF B RR R BOR EEAR o0k 2R R0 OR.
PES U AR TV, 0T R I SEAR 4 1) 2
EE] 97.7%. X PLEAL R I0HENEE M EEIA R 87.9%; 1E
RIKE 1.0X10° g/mL BHRLAWIIBRE SIS T
R, Toi0 2 X1 HHAEPD I SAE f& B -1 R BE, 40016
TEVEBEATE 60% LA, X IVK X AR ELAR i 2k 2] 1
63.6%.

2 i

AL 2-5HE-3,3- RS- A S (R4S N
JRRE, HEAKONAE RS 2-73E-3-2 2 -3- i 2 - T 0
(N,S-Zi %), 55 5Pt HERE B I [ AR AR 2- T 0 -3-
Ft R -3 - I S (V N-ZE %), K AN K& s R B
VEMEALT . ) AN A B AL T, 8 TE/K Z B
NI, K 2- B -3 -3 - - T T (V N-ZE 1)
5 B-HRIEMNAEY— BRI E R T BARL A 2-F -
4 -5 I -6- o i T - 3- BUAR R FE ML I . A S0 R
TEIEREE . SN [E) S SO DA R R IE A 4y T #40 b Sk
T TRORRIEGE. XA R 2 BURI et & AE T

R1 HCEIHI R B
Table 1 Fungicidal activity of title compounds (5.0 X 107> g/mL)

Compd I/ %
' N ER BN KRGS EVINES
IVa 40 59.87 38.03 16.67
IVb 35.44 22.72 —10.46 —0.05
IVe 58.26 15.32 —3.80 16.67
1vd 25.41 —7.15 86.46 11.11
IVe 56.96 27.84 32.06 16.67
vt 23.05 18.98 —20.86 11.11
IVi 42.09 76.31 79.33 11.11
%7 DMF 6.09 —18.21 —16.60 —0.01
5% X1 85 Z K F 94.78 59.07 91.44 —
70% FF i B R AT 1R ) — — — 90.00

P AR A DMF 1 i
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Table 2 Herbicidal activity of title compounds (relative inhibition rate/%)

Rape Barnyard grass
Compd. 1.0X 10" g/mL 1.0X107° g/mL 1.0X10"* g/mL 1.0X107° g/mL

Root Stalk Root Stalk Root Stalk Root Stalk
IVa 60.2 46.7 375 26.7 66.7 37.0 30.3 3.7
Ivd 63.6 46.7 14.8 26.7 72.7 40.7 424 37.0
Ivg 54.5 333 38.6 16.7 84.8 59.3 36.4 3.7
IVh 61.4 53.3 31.8 26.7 75.8 51.9 36.4 40.7
Vi 97.7 80.0 34.1 30.0 87.9 333 455 11.1
IVk 79.5 40.0 59.1 233 78.8 48.0 63.6 37.0
vl 68.2 50.0 51.1 16.7 78.8 55.6 51.5 44.4
IVm 54.5 43.3 36.4 26.7 87.9 51.9 54.5 29.6

“Hln R ITVE R A0 A 2 B R = FR it

ARZGEEM . AT B e w0, 550 f AR
) 2 HUACREEIE A0 A MR I LR L R R B 8, RTINS R
A PIBREEE, o 2-F-4- 5 3-5-FUJE-6- L HF
B -3~ LTS L X 7K A SO A7 £ 490 437 P e %
FIH X B2 R K5

3 X
3.1 UES5HF

JUSCTTSEI T AL 48T SHZ-DIN ALAE IR K A S
%, AL FR AR AT PR A 7] X-4 FUH 7 A0 s g A
(B AR IE); 1 [E Biichi Rotavapor R-200 igh% 28 K AX;
85 Heidilph MR 3001 /145 #E4%; 32 Nicolet AV-
ATAR-360 ML 4M IS (KBr & F); 3€E Varian Mer-
cury 400 ! 400 MHz, Varian Mercury 600 % 600 MHz i
SEHILIRIL, LLCDCl; 5 DMSO-ds N, TMS AW
F7; Finnigan Trace MS i 4%; Brucker APEX CCD
Dector 2 X-Ray . fiTH#i{%; Vario EL III JGZ 73 H{X.
L LMot J56 fra A FH 1 7 28 A0 B 0N 43 -0 OR A,
Foe iR RIA 38 o Hr el sl fh 2% 40
3.2 rhiEMREYH &

] A 2- 0 2 -3- 2 2 -3- R 35 - T A I (V. S- 4
BN 1) & 2 WSCHR[13].

) A 2- 502 -3 o i 3 -3- 2 2 - TR U TS (OV, V- 4
B AR B 5 mmol N,S-ZEBE A F] 50 mL 52
A, A 20 mL Jo/K SRS, IS 2 AR,
g 34t DRI, SRSV VR, IS T v T
BWASVE, [N 6 h. VR RN, A, BT
WA, EREAhE, SR A ARk TS, BT LE
WH CEEINARE LS 5, nTARSEE . A s 3 I A
W LR 3. H o A T AR W .

Illa: '"H NMR (400 MHz, CDCLy) 8: 1.02 (t, J=7.2
Hz, 3H, CH,CH3), 1.69 (q, J=7.2 Hz, 2H, CH,CH,CHs),
3.18 (q, J=7.2 Hz, 2H, CH,CH,CH3), 5.34 (s, 2H, NH,),
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£33 PR I BRI Rl
Table 3 Physical properties and yields of intermediates I1T

Compd. R Appearance m.p./'C Yield/%
IIla (CH;),CH; White solid  127.0~129.0 87
Iib CH,CH,OH White solid  160.0~162.0 84
IIIc CH,CH; White solid  148.0~152.0 66

IIId 4-MeOC¢H,CH, White solid 163.0~165.3 73

Ille PhCH, White solid  155.7~157.7 74
IIf (CH,),CH;, White solid  157.0~158.5 89
Illg 2-CIPhCH, White solid  203.0~205.0 88

5.67 (s, 1H, NH).

IId: 'H NMR (400 MHz, CDCLy) J: 3.82 (s, 3H,
OCH;), 439 (d, J=5.6 Hz, 2H, NHCH,), 5.16 (s, 2H,
NHL), 6.02 (s, 1H, NH), 6.93~7.25 (m, 4H, Ar-H).

3.3 BfrtEURIE&E

HY 3 mmol N,N-ZE s T AN F 50 mL R+, T
IIAISK A EEREE 1.8 g (29 6 mmol), ] 20 mL /K24
BRI, RIS IO 1) 2 B2 0.1 g) B EAL 77,
WS 3ERE, IR S, 6~8 h. TLC BREF &N 585,
I R NI, SE AR EINT AR, BB s
il 44 F] DMF-Z - /K (AR LE: 2 0 1 0 1)ESE N, g4l
w7 VA S 2 B AR A ) TVa~TVm.

2- H -4 -5 - -6~ 1 TR i 25 -3- R A i SR ik e
(IVa): E@GEE, 7735 66%. mp. 146.3~147.9 C; 'H
NMR (400 MHz, CDCls) &: 0.97 (t, J=7.2 Hz, 3H,
CH,CH,), 1.58~1.67 (m, 2H, CH,CH,CH,), 2.59 (s, 3H,
Py-CH;), 3.51 (q, J=6.4 Hz, 2H, NHCH,CH,), 3.88 (s,
3H, OCH3), 5.14 (s, 1H, NH), 6.70 (s, 2H, NH,). Anal.
caled for C,H4N4O,: C 58.05, H 6.50, N 22.57; found C
57.48, H 6.16, N 22.18.

2- F 3 4= 58 B -5- U ik -6- 1E 1A g ik -3- 2k ik o g
(IVb): FEEE K, 7% 55%. mp. 1343~137.0 C; 'H
NMR (400 MHz, CDCls) &: 0.98 (t, J=7.2 Hz, 3H,
CH,CH3), 1.63 (q, J=7.2 Hz, 2H, CH,CH,CHj), 2.53 (s,
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3H, COCHj), 2.60 (s, 3H, Py-CH3), 3.50 (q, J=6.8 Hz,
2H, NHCH,CH,), 5.19 (s, 1H, NH), 6.92 (s, 2H, NH,).
Anal. caled for C,H(N4O: C 62.05, H 6.94, N 24.12;
found C 62.08, H 6.64, N 24.16.

2- F HE -4 F-5-F I -6- L HE i 3k -3- 2 S R R L e
(IVe): FOE A, P75 43%. mp. 143.0~146.0 C; 'H
NMR (400 MHz, CDCly) 6: 1.39 (t, J=7.2 Hz, 3H,
OCH,CHj), 2.60 (s, 3H, Py-CH3), 3.68 (q, J=4.2 Hz, 2H,
NHCH,CH,), 3.81 (q, J=4.2 Hz, 2H, OHCH,CH,), 4.34
(q, J=7.2 Hz, 2H, OCH,CHj3), 4.89 (s, 1H, NH), 5.64 (s,
1H, OH), 6.72 (s, 2H, NH,). Anal. calcd for C;,HsN,O3: C
54.54,H 6.10, N 21.20; found C 54.42, H 5.67, N 21.03.

2- W 3 -4- 8 B -5- Ik -6- 20 T g ik -3- 2L ik 3k i g
(Ivd): FHEEAE, 77 51%. mp. 163.5~165.1 C; 'H
NMR (400 MHz, DMSO) 6: 2.44 (s, 3H, Py-CH3), 2.54 (s,
3H, COCHj3), 3.45~3.50 (m, 4H, 2CH,), 4.80 (s, 1H, NH),
6.96 (s, 1H, OH), 7.48 (s, 2H, NH;). Anal. calcd for
CiH14N4O,: C 56.40, H 6.02, N 23.92; found C 56.87, H
6.07, N 23.81.

2- F O 4G BE-5-F HL-6- L JH Hk-3- S R FE Ik g
(IVe): AMEEK, P 60%. mp. 151.0~154.0 C; 'H
NMR (400 MHz, CDCly) 6: 1.24 (t, J=7.2 Hz, 3H,
NHCH,CH3), 1.38 (t, J=7.2 Hz, 3H, OCH,CHj3), 2.60 (s,
3H, Py-CH3), 3.55~3.61 (m, 2H, NHCH,CH3), 4.33 (q,
J=6.8 Hz, 2H, OCH,CHj), 5.08 (s, 1H, NH), 6.68 (s, 2H,
NH;). Anal. calcd for C;,H;N4O,: C 58.05, H 6.50, N
22.57; found C 57.75, H 6.24, N 22.77.

2- F L 4o 5o B -6- B 3- 2B F g
(IVH): AMEE, PF 50%. mp. 164.3~1653 C; 'H
NMR (400 MHz, CDCly) 6: 1.25 (t, J=7.2 Hz, 3H,
NHCH,CHj3), 2.54 (s, 3H, COCHs), 2.60 (s, 3H, Py-CH3),
3.55~3.62 (m, 2H, NHCH,CH3), 5.12 (s, 1H, NH), 6.90
(s, 2H, NH,); MS (EI) m/z: 218 (M, 72), 203 (95), 190
(19), 175 (100), 159 (37), 146 (11), 132 (20), 104 (26).
Anal. caled for C;;H,N;O: C 60.53, H 6.47, N 25.67;
found C 60.67, H 6.45, N 25.34.

2- F k4 -5 FE-6-(4- Y AR L 3 ) i 2k -3-
FUREIEIE(IVE): HAEFEE, =% 87%. mp. 137.0~
138.8 ‘C; '"H NMR (400 MHz, CDCl;) 6: 2.62 (s, 3H,
Py-CHs), 3.81 (s, 3H, OCHs), 3.87 (s, 3H, COOCHj), 4.67
(d, J=5.6 Hz, 2H, NHCH,), 5.37 (s, 1H, NH), 6.68 (s, 2H,
NH,), 6.86~7.27 (m, 4H, Ph-H); MS (EI) m/z: 326 (M,
100), 311 (12), 295 (5), 266 (4), 136 (37), 121 (88), 77 (8).
Anal. caled for C;;H;sN4O;: C 62.57, H 5.56, N 17.17;
found C 62.61, H 5.36, N 16.93.

2216 http://sioc-journal.cn/
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2- F 3 45 JE-5-F O -6-(4- B S 5 3 i 5 -3- 4
Mk B ML iE (IVh): 35 E B, 772 44%. mp. 122.5~
124.6 ‘C; '"H NMR (400 MHz, CDCls) 6: 2.54 (s, 3H,
COCH,), 2.62 (s, 3H, Py-CH,), 3.81 (s, 3H, OCHj,), 4.67
(d, J=5.6 Hz, 2H, NHCH,), 5.42 (s, 1H, NH), 6.68 (s, 2H,
NH,), 6.86~7.27 (m, 4H, Ph-H); MS (EI) m/z: 310 (M",
100), 203(8), 175 (23), 155 (11), 136 (54), 121 (95); IR
(KBr) v: 3420 (v,s NH»), 3353 (v; NH,), 2990 (C—H),
2201 (CN), 1660 (C=0), 1581, 1509 (cycle), 1554 (C=
N), 1249, 1033 cm '. Anal. calcd for Cy;H;sN,4O5: C 65.79,
H 5.85, N 18.05; found C 65.75, H 5.68, N 17.89.

4B FE-5- T -2- H B -6- "R -3~ BRI ML RE (Vi)
FOEE, P2ER 50%. mp. 154.9~156.9 ‘C; '"H NMR
(400 MHz, CDCl;) d: 2.54 (s, 3H, COCHj3), 2.61 (s, 3H,
Py-CH;), 4.75 (d, J=5.6 Hz, 2H, NHCH,), 5.46 (s, 1H,
NH), 6.88 (s, 2H, NH,), 7.27~7.37 (m, 5H, Ph-H); MS
(EI) m/z: 280 (M", 100), 265 (9), 175 (11), 160 (7), 106
(60), 91 (35). Anal. calcd for C;sH sN,O: C 68.55, H 5.75,
N 19.99; found C 68.07, H 5.93, N 19.71.

2- F Jk -4 -5 - 6- 1E T e 3k -3- AR e Sk ik e
(IVj): AMEE, P2F 77%. mp. 139.9~1413 C; 'H
NMR (400 MHz, CDCly) 6: 0.95 (t, J=7.2 Hz, 3H,
CH,CH,), 1.37~1.42 (m, 2H, CH,CH,CH;), 1.55~1.62
(m, 2H, CH,CH,CHj3), 2.60 (s, 3H, Py-CH3), 3.54 (q, J=
6.4 Hz, 2H, NHCH,CH,), 3.87 (s, 3H, OCH;), 5.12 (s, 1H,
NH), 6.68 (s, 2H, NH,); MS (EI) m/z: 262 (M, 38), 247
(7), 233 (55), 219 (100), 206 (46), 187 (78), 174 (49), 159
(19). Anal. caled for C;3H;gsN4O,: C 59.53, H 6.92, N
21.36; found C 59.30, H 7.12, N 21.05.

2- H 4R B -5-F( HE-6- 1F T e L -3- 2 Mk ik g
(IVK): AEEEK, 7% 42%. mp. 104.6~1064 C; 'H
NMR (400 MHz, CDCly) 6: 0.95 (t, J=7.2 Hz, 3H,
CH,CH,), 1.36~1.45 (m, 2H, CH,CH,CH,), 1.56~1.63
(m, 2H, CH,CH,CHj), 2.52 (s, 3H, COCHj), 2.60 (s, 3H,
Py-CH3), 3.55 (q, J=6.4 Hz, 2H, NHCH,CH,), 5.15 (s,
1H, NH), 6.90 (s, 2H, NH,); IR (KBr) v: 3402 (NH,),
3304, 2936 (C—H), 2203 (CN), 1724 (C=0), 1602, 1496
(cycle), 1553 (C=N), 1268, 1159 cm '. Anal. calcd for
Ci3HsN4O: C 63.39, H 7.37, N 22.75; found C 63.00, H
7.46, N 22.43.

2- 3 45 J-5- T I -6-(2- B 3 ) i B -3- R
Bemtue avD: B EE, 7% 58%. mp. 1554~
157.0 C; "H NMR (400 MHz, CDCl;) 6: 1.38 (t, J=7.2
Hz, 3H, OCH,CHj3), 2.61 (s, 3H, Py-CH3), 4.33 (q, J=7.2
Hz, 2H, OCH,CHj3), 4.84 (d, J=5.6 Hz, 2H, NHCH,), 5.58
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(s, IH, NH), 6.72 (s, 2H, NH,), 7.22~7.43 (m, 4H, Ph-H);
IR (KBr) v: 3453 (NH,), 3343, 2980 (C—H), 2203 (CN),
1671 (C=0), 1593, 1503 (cycle), 1568 (C=N), 1250,
1038 cm ™ '; MS (EI) m/z: 346 (M " +2, 19), 345 (M"+1,
16), 344 (M", 91), 309 (94), 299 (14), 281 (33), 263 (22),
205 (25), 159 (22), 140 (100). Anal. caled for Ci;H,,Cl-
N,O,: C 59.22, H 4.97, N 16.25; found C 59.02, H 4.78, N
15.99.

2- 4B -5 R -6-(2- U R I g 2 -3- H AU R
B nE (IVm): F & E AR, 7% 72%. mp. 1723~
174.5 “C; '"H NMR (400 MHz CDCl;) d: 2.60 (s, 3H,
Py-CHs), 3.86 (s, 3H, OCH3), 4.84 (d, J=5.6 Hz, 2H,
NHCH,), 5.60 (s, 1H, NH), 6.76 (s, 2H, NH,), 7.22~7.43
(m, 4H, Ph-H); MS (EI) m/z: 332 (M +2,9),331 (M " +1,
18), 330 (M*, 71), 295 (100), 263 (22), 219 (12), 191 (24),
159 (16), 140 (75). Anal. caled for CigH,sCIN,O,: C 58.10,
H 4.57, N 16.94; found C 58.22, H 4.43, N 16.67.

4 BT KL (Supporting Information) L5549 IVE fl IVj
) 'TH NMR 3% B, tb &4 IVe AR, DLRbE
Y1 IVe R385 At B e B al A O A 7 B o A AR
X A4} ] PA 4 8% A AS T I 35 (hittp://sioc-journal.cn/) |
T
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