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Synthesis and Application of 1-(Pyridin-2-yl)-2-azabuta-1,3-dienes

Yang, Weifang Xu, Xiaoli Zhang, Zhanbin*
(College of Chemistry, Beijing Normal University, Beijing 100875)

Abstract 1-(Pyridin-2-yl)-2-azabuta-1,3-dienes (2) prepared from pyridine-2-carboxaldehyde underwent Diels-Alder reac-
tion with electron-poor dienophiles such as alkenes and alkynes to give 6-(pyridin-2-yl)piperidin-2-ones and dihydro-6-(pyri-
din-2-yl)pyridin-2-ones. Dihydro-6-(pyridin-2-yl)pyridin-2-one was oxidized with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
(DDQ) to afford 6-(pyridin-2-yl) pyridin-2-one. Treatment of 6-(pyridin-2-yl)pyridin-2-one with phosphorus oxychloride gave

bipyridine derivative.

Keywords 2-azabuta-1,3-diene; Diels-Alder reaction; piperidin-2-one; pyridin-2-one
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1.1 1-(2-MLREH)-2-F 2¢-1,3-T Z B8 &

-5 T RIS A 2 R, RIS SCRA 2-
ML g FE S L5 7S PR O R G A S N AR A V- — F R AR I
WHEQ), JEEAE= AR SR N AR 2- 52
T ZH5(2) (Scheme 1), BTN 2-Aa¢ T —MmAta
S, TEEWL N SGg ik, BT DASER T AR B
K, TR BTN — B IR0 .
1.2 1-(2-MEREE)-2-FF-1,3-T Z /& 5 B2 BTN B
[z Rz

2Bk T M 2a, 2b Sk (3a~3e) K AE[4+2]H
INE Y, #3381 — R AL RE SERAR I 2-WRme B 2540 54
4a~4e, Sa~5e (Eq. 1). BTk N, J VD%
WZ, A 2- R0 T IS Aide BT O s R
I, 77 Ee At L S R ALk e PR (R R SR AR, DRIt
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Me3Si),NLi , N .
L o va — PEFIMARTL 5 b5, EEABINRTF TR &
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N I7=4) 4g (Scheme 3), M H. 34 (1) LU &5 0 S50 3A
| N /N\[OSiMe3 [A].
R | X R4
1 . 1 _ .
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Scheme 1 R RS
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5% R' = R* = H, R® = COOEt 5f R' = R*=H, R® = COOEt
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P PRI B S R R AL 1654 em ', JERFRIE (KW I
Wy 1724 em™ ', R AW 'H NMR 3% & o, 547
WE IR 57 (PR 0 DA R R I N—HL 51 (1 W A 0,
Witk &4 4d (1) 'TH NMR 3 K&+, § 8.60, 7.71, 7.25~7.30
A PR AT U A LR R 51 IR IR LU, & 6.18 A IR AL
e R WIR I ] N—H 57 W, 254 IR, 'H NMR, °C
NMR, MS LA To 2 o0 A8 o] DU 2 S2 5015 21 &
WLk 5 Hbr = —30.
1.3 1-(2-MRE&)-2-FZ%-1,3-T Z 5 5 R RIER AN AL
K

2% TN 2a, 2b SHURINBRIR ZBEQGEE). TR
TR T WEEG) IR A4+ 20 IS Y, LR R k.
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18, EINAIZAT T A W S 7= 4 s AR .
1.4 BRI EMBEIE

B 2-F A T G (2) 5 ks s N i A PR bk e S A
() A -2- M e 1 (4g) L 2,3- - 5-5,6- R k- 1,4- K TR
(DDQ) A L BEHEEAR ) 2-MHEBE(6), 285 FH =5
SEUBEACET 2-IEHE i (6) 75 21 22 ' Al TR R Itk e 2 4k
&%) 7 (Scheme 4).
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2- NI FEY IS L5 7S PR R R e R s I 24 R IV 1
N-= FRERERE T i, 50 (0 W0 o 5 W e = LA AE R
JNAFE] 1-2-PHEIE HE)-2- R A4-1,3- T 4. 1-(2-Mt b
HE)-2- 5 08-1,3- T I vl LA A2 ef S 2 Diels-Alder
SN, A A PR e I e . 7 28 T e ] 285
DDQ 484k SUALSETT LAFF BIPEn e AT 2E W, kRt nE
AT A BRI T — 4 T LR B 1 T i 2.

3 REEH
3.1 UESKF

AW S X-4 B0 5o B0 s AC 25 TR
AVATAR 360 FT-IR YGiE4G5E; '"H NMR ] Avance
500 Bruker 500 MHz # i 3EHRACN 2, TuER 40 #T1 4 ]
elementar Vario EL BG40 %E; i ] TRACE
MS BT REASCIN 52 5 XS 2R 5 S AT 5 Bruker CCD HL
RIS, BT R B 3 i Ah, ¥ T8 ARk
C.R.Z&T M.
3.2 WAHE

1-(2- ML I JE)-2- L 2%-1,3- 1 4 (1) 1) 46100 iy s
FE T ERGBE(2.3 mL, 11 mmol) 28 N T 3L 1) E 2
LER (2.5 mol/L, 4 mL), fi§hnsg P 15 min, 0K
KEFAHE, 1) N AR & i ik e P EE (1 mL, 10
mmol) ] FF A (10 mL), hnscke, HHE 2 h A=
FEARESE(1.27 mL, 11 mmol)4¥ZEHi ¥ 30 min, FII
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AT = 2 (2,78 mL, 20 mmol), 4R )5 ¥ BE5 (14
mmol) [ I W(5 mL)ZE VKK VA H T 2205 A B b
AR, WNoE R UOKE, Sl N S h, BIF 2]
1-(2-MEme 56)-2- 5 2%-1,3- T M, HET T 2P ).

1-(2-MEBE 55)-2- 5 A%-1,3- T I S5 Im K 3 0 e
M) FIREIARR) 1-2-MERE H6)-2- A 4%-1,3- T &
N#E(10 mmol), MAERL 5 h, A 2R=E, KRN
AR N LRI BR A B /K B (30 mL)h i, — S e
I, AHUE I TCKBR B T4, WRIRAE, AR
BVCE M) D VCRARE) =7 1 1], 15 2ntkiE 5L AT
2-WR e .

7- P L 4 (2- N 1 5 )-2-(Oh) Y 2R 68 )~ DY & -2 H- it g%
[3,4-c] JF ML BE -1,3,6(3aH)- = i (4a): [ (0 d 4k, 77 %
29%. m.p. 232~233 °C; '"H NMR (500 MHz, CDCl;) &:
1.63 (d, J=7.0 Hz, 3H), 2.34 (s, 3H), 3.04 (quintet, J=7.0
Hz, 1H), 3.57 (t, J=8.0 Hz, 1H), 3.85 (dd, J=8.6, 4.1 Hz
1H), 5.10 (s, 1H), 7.02 (d, J=8.2 Hz, 2H), 7.19 (d, J=8.0
Hz, 2H), 7.31 (t, J=6.1 Hz, 1H), 7.44 (d, J=7.8 Hz , 1H),
7.81~7.83 (m, 2H), 8.57 (d, J=4.6 Hz, 1H); >C NMR
(125 MHz, CDCl3) d: 11.7, 21.2, 37.3, 43.0, 47.0, 54.0,
121.5, 123.1, 126.3, 128.7, 129.7, 136.7, 138.8, 148.6,
152.9, 171.6, 173.4, 174.3; IR (KBr) v: 1712, 1685, 1382,
809, 788 cm™'; MS (EI) m/z: 349 (M"). Anal. calcd for
CaoH 1oN305: C 68.75, H 5.48, N 12.03; found C 68.65, H
5.52, N 11.60.

5- -6~ 5 AR -2-(2- ML W ) MR W -3- FY 7R Y 146 (4b):
PO AE, 773% 37%. mp. 172~173 C; 'H NMR (500
MHz, CDCly) d: 1.33 (d, J=7.0 Hz, 3H), 1.85 (q, J=12.4
Hz, 1H), 2.04~2.07 (m, 1H), 2.48~2.53 (m, 1H), 3.32~
3.35 (m, 1H), 3.63 (s, 3H), 5.08 (t, J=4.3 Hz, 1H), 6.41 (s,
1H), 7.20~7.24 (m, 2H), 7.69 (t, J=7.6 Hz, 1H), 8.55 (d,
J=4.5 Hz, 1H); C NMR (125 MHz, CDCl;) J: 16.9,
27.1, 35.4, 44.1, 51.9, 58.0, 121.8, 122.9, 136.6, 149.2,
157.9, 171.6, 175.3; IR (KBr) v: 1744, 1683 cm™'; MS (EI)
m/z: 248 (M"). Anal. caled for C3HsN,05: C 62.89, H
6.50, N 11.28; found C 62.88, H 6.48, N 11.02.

5- £ -3 B 3 -4 2R DL -6-(2- M e 3 ) IR 1 -2- ]
(4c): FTOTE, P75 36%. m.p. 143~144 ‘C; '"H NMR
(500 MHz, CDCl3) §: 1.02 (d, J=6.9 Hz, 3H), 1.82 (s,
3H), 2.92 (quintet, J=6.9 Hz, 1H), 3.50 (t, J=7.4 Hz,
1H), 3.62 (t, J=9.1 Hz, 1H), 5.03 (d, J=10.0 Hz, 1H),
6.44 (s, 1H), 7.20~7.35 (m, 7H), 7.74 (t, J=7.5 Hz, 1H),
8.65 (d, J=3.8 Hz, 1H); °C NMR (125 MHz, CDCl;) ¢:
12.9, 31.8, 39.5, 47.5, 57.8, 59.6, 122.6, 123.5, 127.3,
128.4, 128.8, 137.2, 140.6, 150.0, 157.1, 174.8, 209.3; IR

http://sioc-journal.cn/ 1163



BHLLE

MRIEX

(KBr) v: 1714, 1676 cm™'; MS (EI) m/z: 308 (M"). Anal.
calcd for C;oH,oN,0,: C 74.00, H 6.54, N 9.08; found C
73.66, H 6.51, N 8.73.

4,5- W1k -6- 28 AR-2-(2-Mb W J ) R g -3- TR £ iR
(4d): F{OEAE, 775 34%. mp. 119~120 C; '"H NMR
(500 MHz, CDCly) 8: 1.01 (d, J=6.9 Hz, 3H), 1.17 (t, J=
7.1 Hz, 3H), 1.26 (d, J=7.2 Hz, 3H), 2.51~2.53 (m, 1H),
2.66~2.70 (m, 1H), 2.78 (t, J=9.8 Hz, 1H), 4.13 (q, J=
7.1 Hz, 2H, CH,CH3), 4.92 (d, J=10.1 Hz, 1H), 6.18 (s,
1H), 7.25~7.30 (m, 2H), 7.71 (t, J=7.3 Hz, 1H), 8.60 (d,
J=4.0 Hz, 1H); *C NMR (125 MHz, CDCl3) ¢: 12.3,
14.1, 16.1, 34.5, 39.6, 50.0, 59.3, 60.9, 121.2, 123.3, 137.1,
149.8, 158.3, 172.9, 175.2; IR (KBr) v: 1724, 1654, 1240
cm '; MS (EI) m/z: 276 (M"). Anal. calcd for C;sH,0N,O5:
C 65.20, H 7.30, N 10.14; found C 65.31, H 7.20, N 9.92.

5- F B -6- 28 A -4- TR KL -2-(2- ML e 6 ) DR e -3- F R 2.
fis (4e): (O fmAk, 77 30%. mp. 154~156 C; 'H
NMR (500 MHz, CDCl;) d: 0.91 (t, J=6.8 Hz, 3H), 1.09
(d, J=7.0 Hz, 3H), 2.89~2.91 (m, 1H), 3.39 (t, J=10.0
Hz, 1H), 3.73~3.75 (m, 1H), 3.90~3.92 (m, 2H), 4.99 (d,
J=10.0 Hz, 1H), 6.41 (s, 1H), 7.19~7.35 (m, 7H), 7.74 (t,
J=17.3 Hz, 1H), 8.65 (s, 1H); >*C NMR (125 MHz, CDCl;)
5: 13.3, 13. 8, 40.2, 46.7, 50.3, 59.5, 60.8, 121.8, 123.5,
127.2, 128.4, 128.5, 137.2, 139.5, 149.8, 157.5, 172.3,
174.9; IR (KBr) v: 1733, 1654, 1337, 1185, 752, 702 cm ™ ';
MS (EI) m/z: 338 (M"). Anal. caled for CyH,,N,05: C
70.99, H 6.55, N 8.28; found C 70.76, H 6.93, N 8.12.

4-(2-NEk W F)-2-Onf I AR ) - DY S -2 H-HE % [3,4-¢] OF:
e -1,3,6(3aH)- =i (5a): [, 7% 40%. m.p.
241~243 °C; "H NMR (500 MHz, CDCl;) d: 2.35 (s, 3H),
2.89~2.93 (m, 1H), 3.23 (d, J=15.9 Hz, 1H), 3.65~3.67
(m, 1H), 3.87~3.89 (m, 1H), 5.16 (s, 1H), 7.01 (d, J=7.9
Hz, 2H), 7.21(d, J=7.5 Hz, 2H), 7.32 (s, 1H), 7.42 (s, 1H),
7.43 (d, J=7.2 Hz, 1H), 7.81 (t, J=6.6 Hz, 1H), 8.55 (s,
1H); *C NMR (125 MHz, CDCl;) 6: 21.2, 32.2, 37.8, 44.5,
54.6, 122.4, 123.5, 126.0, 128.8, 129.7, 137.8, 138.9,
148.0, 154.1, 170.4, 173.93 176.4; IR (KBr) v: 1708, 1672
cm '; MS (EI) m/z: 335 (M"). Anal. calcd for CjoH;;N;05:
C 68.05, H5.11, N 12.53; found C 68.15, H 5.53, N 12.43.

6- %A A -2-(2- N g )Wk e -3- F R R (Sb): I €4 4
&, P7E 38%; m.p. 128~130 C; 'H NMR (500 MHz,
CDCly) 6: 2.05~2.07 (m, 1H), 2.17~2.19 (m, 1H),
2.50~2.53 (m, 1H), 2.65~2.69 (m, 1H), 3.31~3.32 (m,
1H), 3.59 (s, 3H), 5.06 (d, J=3.2 Hz, 1H), 6.75 (s, 1H),
7.23 (t, J=6.6 Hz, 1H), 7.30 (br, 1H), 7.71 (t, J=7.6 Hz,
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1H), 8.56 (d, J=4.2 Hz, 1H); *C NMR (125 MHz, CDCl5)
5: 19.8, 29.6, 43.3, 51.8, 57.9, 121.4, 122.9, 136.6, 149.2,
157.7,171.5, 172.0; IR (KBr) v: 1735, 1665 cm ™ '; MS (EI)
m/z: 234 (M"). Anal. caled for C;,H;42N,O5: C 61.53, H
6.02, N, 11.96; found C 61.54, H 6.13, N 11.83.

5- LMk I -4- I I -6-(2- ML e JE ) WR e -2 (Se): 1
i, P7E 28%. mup. 145~146 °C; 'H NMR (500 MHz,
CDClLy) d: 1.43 (s, 3H), 2.80~2.83 (m, 2H), 3.44~3.46
(m, 1H), 3.56 (t, J=10.3 Hz, 1H), 5.00 (d, J=10.0 Hz,
1H), 6.14 (s, 1H), 7.23~7.30 (m, 5H), 7.33~7.37 (m,
2H), 7.73 (t, J=17.1 Hz, 1H), 8.64 (d, J=4.4 Hz, 1H); °C
NMR (125 MHz, CDCL3) d: 32.9, 38.1, 43.0, 58.6, 60.6,
1222, 123.6, 127.4, 127.7, 129.1, 137.5, 140.3, 150.0,
157.8, 170.6, 209.2; IR (KBr) v: 1712, 1663, 762, 702
cmfl; MS (EI) m/z: 294 (M+). Anal. calcd for CgH;gN,O,:
C 73.45,H 6.16, N 9.52; found C 72.91, H 6.34, N 9.25.

4- 1 -6~ A5 A -2-(2- Mhk g 266 ) DR W -3- T R £ 15 (S):
FE A, 73 29%. mp. 120~121 C; 'H NMR (500
MHz, CDCl3) §: 1.05 (d, J=6.3 Hz, 3H), 1.12 (t, J=7.0
Hz, 3H), 2.19~2.22 (m, 1H), 2.43~2.44 (m, 1H), 2.61~
2.64 (m, 2H), 4.09~4.11 (m, 2H), 4.89 (d, J=10.2 Hz,
1H), 6.17 (s, 1H), 7.27~7.32 (m, 2H), 7.72 (t, J=6.2 Hz,
1H), 8.61 (s, 1H); *C NMR (125 MHz, CDCLy) ¢: 14.1,
19.3, 31.1, 38.7, 53.8, 60.4, 60.8, 121.4, 123.5, 137.2,
149.8, 158.1, 170.8, 172.2; IR (KBr) v: 1735, 1657 cm ';
MS (EI) m/z: 262 (M"). Anal. caled for C;;H;sN,O;: C
64.10, H 6.92, N 10.68; found C 64.16, H 7.30, N 10.54.

6- SR -4- R HE-2-(2-ME e 56 ) - IR E -3- F R Z. i (Se):
PO AE, 773% 26%. m.p. 206~207 C; 'H NMR (500
MHz, CDCLy) 6: 0.71 (t, J=7.0 Hz, 3H), 2.77~2.80 (m,
2H), 3.20 (t, J=10.8 Hz, 1H), 3.52~3.55 (m, 1H), 3.70~
3.77 (m, 2H), 5.03 (d, J=10.2 Hz, 1H), 6.31 (s, 1H),
7.25~7.34 (m, 7H), 7.73 (t, J=7.6 Hz, 1H), 8.64 (d, J=
3.6 Hz, 1H); >C NMR (125 MHz, CDCL;) 6: 13.6, 38.4,
42.8, 53.2, 60.5, 60.6, 121.7, 123.6, 127.5, 127.6, 128.7,
137.3, 140.2, 149.9, 157.8, 170.6, 171.3; IR (KBr) v: 1730,
1649, 761, 699 cm™'; MS (EI) m/z: 324 (M"). Anal. calcd
for C1oHxN,05: C 70.35, H 6.21, N 8.64; found C 70.14,
H 6.41, N 8.44.

1-(2- M e H5)-2- 5 4% -1,3- 17 0 55 A28 IR0 30 o ke e
M Ja) N F A TR E(2.3 mL, 11 mmol)h 22183 hn T
FERIF CUE(2.5 mol/L, 4 mL), ¥n5e B s i it
FE 15 min, UKKEAHIG, ) B NAAR ZR i Inmbeme g
(1 mL, 10 mmol)i I AR ¥(10 mL), e 5e, sk 2
h. BN =R GURELE(1.27 mL, 11 mmol)4kZEHiHE 30
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min, FIIA T = Z/%2.78 mL, 20 mmol), &5k
514 mmol) [ 2R (S mL)TEVK/K I N a2 A
NNAKRZS, WAV EIR N e 5 b SERNVAK R
AR R = 2 S e R e peE i R DR 2, DR
B 22U, I TEK 2810 mL) A4 (5 mmol), ¥
NHEHE S he R SOV IR BN R B RE, A AR
W, AHLUZ KSR T8, s kdd, 255
(VA M) @ V(RNED)=7 @ 1], 153t LR —
S -2-NH I .

5-F 5L -6- 4 AR -2-(2-ME e )-1,2,5,6- DY &k e -3-
% 2 BE(4f): ATERE, 725 85%. m.p. 106~108 C; 'H
NMR (500 MHz, CDCl;) d: 1.30 (t, J=7.1 Hz, 3H), 1.98
(d, J=1.2 Hz, 3H), 4.06~4.07 (m, 1H), 4.25~4.27 (m,
2H), 5.28~5.30 (m, 1H), 6.17 (s, 1H), 6.33~6.34 (m,
1H), 7.30 (t, J=6.0 Hz, 1H), 7.41 (d, J=7.8 Hz, 1H), 7.77
(t,J=7.7 Hz, 1H), 8.64 (d, J=4.3 Hz, 1H); °C NMR (125
MHz, CDCly) d: 14.1, 16.6, 45.8, 57.1, 61.6, 121.0, 122.9,
131.0, 132.0, 137.1, 149.5, 158.9, 165.6, 170.5; IR (KBr)
v: 1731, 1683, 1206 cm”'; MS (EI) m/z: 260 (M"). Anal.
calcd for C4H¢N,O;3: C 64.60, H 6.20, N 10.76; found C
64.65, H 6.40, N 10.54.

5-F k- 6-5 0 -2-(2- ML e ) 1,2,5,6- DU &Ltk e -3,4-
IR — HlE(4g): BBk, 7% 85%. m.p. 147~148
‘C; "H NMR (500 MHz, CDCl;) d: 2.26 (s, 3H), 3.77 (s,
3H), 3.79 (s, 3H), 4.61 (s, 1H), 5.27 (d, J=3.2 Hz, 1H),
6.58 (d, J=3.7 Hz, 1H), 7.24 (t, J=4.9 Hz, 1H), 7.31 (d,
J=17.8 Hz, 1H), 7.71 (t, J=7.7 Hz, 1H), 8.60 (d, J=4.0
Hz, 1H); *C NMR (125 MHz, CDCLy) 8: 14.3, 46.3, 52.3,
53.0, 56.2, 120.1, 122.8, 130.1, 137.1, 139.6, 149.6, 158.7,
165.9, 166.5, 170.8; IR (KBr) v: 1732, 1701, 1675, 1274
cm'; MS (EI) m/z: 304 (M"). Anal. calcd for C;sH;6N,Os:
C 59.21, H 5.30, N 9.21; found C 59.02, H 5.53, N 9.11.

G W 4g 1) X 9 2 L AT B 1R : CisHigNLOs,
M,=304.30, triclinic, P-1, a=8.862(14) A, b=8.997(14)
A, ¢=9.298(14) A; a=76.702)°; B=77.64(3)%; y=
88.07(3)°; V=704.7(19) A% 2.30°<0<25.02°% peuc=
1434 g cm ®, Z=2, F(000)=320; Final R,=0.0545,
wR,=0.1580, all data, R, =0.0838, wR,=0.2184.

6- S -2-(2- P e H5)-1,2,5,6- PU S B -3- F R 2 i
(5f): AAEE, 7% 63%. mp. 139~141 C; 'H NMR
(500 MHz, CDCLy) §: 1.21 (t, J=7.1 Hz, 3H), 3.18 (ddd,
J=22.7, 4.9, 2.7 Hz, 1H), 3.41 (dt, J=22.7, 2.9 Hz, 1H),
4.15~4.20 (m, 2H), 5.54 (d, J=2.8 Hz, 1H), 6.70 (s, 1H),
7.21~7.22 (m, 2H), 7.28 (d, J=7.7 Hz, 1H), 7.66 (td, J=
7.7, 1.6 Hz, 1H), 8.56 (d, J=4.2 Hz, 1H); *C NMR (125
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MHz, CDCLy) §: 14.0, 32.3, 58.4, 61.0, 121.5, 123.0, 128.4,
135.8, 137.0, 150.0, 159.3, 164.1, 168.8; IR (KBr) v: 1722,
1671 cm™'; MS (EI) m/z: 246 (M"). Anal. calcd for
Ci3H1N,05: C 63.40, H 5.73, N 11.38; found C 63.42, H
5.71, N 11.40.

6-2H AR -2-(2- ML IE HE)-1,2,5,6- VU L Ak g -3,4- — T iR
T HIE(5g): AR, 77 60%. m.p. 146~148 °C; 'H
NMR (500 MHz, CDCls) 6: 3.81 (s, 6H), 4.61 (s, 1H), 5.39
(d, J=3.5 Hz, 1H), 6.72 (s, 1H), 6.83 (s, 1H), 7.25~7.26
(m, 1H), 7.35 (d, J=7.8 Hz, 1H), 7.72 (td, J=7.7, 1.5 Hz,
1H), 8.60 (d, J=4.5 Hz, 1H); *C NMR (125 MHz, CDCl5)
5: 44.5,52.8, 53.1, 57.5, 120.1, 122.9, 130.5, 137.1, 137.2,
149.6, 158.3, 164.4, 165.1, 170.1; IR (KBr) v: 1734, 1720,
1686 cm '; MS (EI) m/z: 290 (M™). Anal. caled for
Ci,H,N,Os: C 57.93, H 4.86, N 9.65; found C 57.86, H
5.19, N 9.43.

Bembne Rtk 5 7 1dETY % 4g (02 g, 0.65
mmol) A Z 10 mL 2K, InfAssf#, A DDQ (0.16
g, 0.70 mmol), [FIJit 5 h, A==, Uk, K52 E
PR MR B R A I, SR AR, A HLZ R P8
HOF, TTKBREREN T 5, AENT 2 B [VCa ) @ ViR
NI =6 © 113 BIMEERR 6, 773 72%. [m]_FiRnneid 6
(0.1 g, 0.33 mmol) I A 2 mL =&, Indnlyg, £5
RN SER G, R E R, KR R A OK TR R 15
min, ] ZE PRI, ToKBR R T8, A EHT
V(AT @ (LR OB =6 © 1S RRILLE R &)
7, FEH 66%.

1,6- —5(-5- 1 Jk-6-280AX-2-(2- ML g Jk ik g -3,4- Y
1% —HlH6): Ak, =% 72%. mp. 153~155 C;
'H NMR (500 MHz, CDCly) 6: 2.22 (s, 3H), 3.72 (s, 3H),
3.95 (s, 3H), 7.48 (t, J=5.3 Hz, 1H), 7.57 (d, J=8.0 Hz,
1H), 7.85 (t, J=7.7 Hz, 1H), 8.78 (d, J=3.4 Hz, 1H); °C
NMR (125 MHz, CDCl;) d: 13.4, 52.5, 52.7, 108.6, 123.9,
125.0, 128.5, 136.8, 141.5, 142.8, 149.2, 149.4, 162.1,
166.2, 166.8; IR (KBr) v: 1736, 1719, 1652, 1220 cm ';
MS (EI) m/z: 302 (M"). Anal. caled for C;sH14N,Os: C
59.60, H 4.67, N 9.27; found C 59.80, H 4.97, N 9.10.

6- -5~ T L -2-(2- ML e L ) L g -3,4- — F R — Y I
(7): AEE, P75 66%. m.p. 123~125 ‘C; '"H NMR
(500 MHz, CDCl;) d: 2.48 (s, 3H), 3.80 (s, 3H), 3.97 (s,
3H), 7.34 (t, J=6.0 Hz, 1H), 7.86 (t, J=7.7 Hz, 1H), 8.21
(d, J=7.9 Hz, 1H), 8.60 (d, J=4.2 Hz, 1H); *C NMR
(125 MHz, CDCLy) 6: 16.9, 52.6, 53.1, 122.9, 124.2, 125.3,
129.3, 137.0, 143.1, 148.3, 152.4, 152.6, 153.9, 166.2,
167.5; IR (KBr) v: 1744, 1724 cm™'; MS (EI) m/z: 320
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(M"). Anal. calcd for C;sH;3CIN,O4: C 56.17, H 4.09, N
8.73; found C 56.14, H 4.34, N 8.53.
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