2002 22 Vol. 22 2002
6 417 ~ 422 Chinese Journal of Organic Chemistry No. 6 417 ~422

—3 6-

300071

. 3 6- 3 6-
3 6-
3 6-

Study on the Synthetic Condition of Aryloxypyridazinoxy Lactates —— the Effect
of Halides in 3 6-Dihalide Pyridazines on Nucleophilic Substitution Reaction

HU Fang-Zhong WANG Xiang REN Kang-Tai YANG Hua-Zheng"
State Key Laboratory and Institute of Elemento-Organic Chemistry — Nankai University — Tianjin 300071

Abstract  The synthetic condition of aryloxypyridazinoxy lactates has been studied. Aryloxypyridazinoxy
lactates may be obtained using two methods. The effect of halides in 3 6-dihalide pyridazines on nucleophilic
substitution reaction has been studied too. Through calculation of molecular mechanics and quantum
chemistry it is found that 3 6-difluoropyridazine has an advantage over other 3 6-dihalide pyridazines when it
is treated with nucleophilic reagents which has been confirmed by the experimental results.
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Figure 1 Synthetic route of aryloxypyridazinoxy lactates B
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155 130 Table 1 Calculation of molecular mechanics and quantum
3 10% ~ chemistry
15% . X R LGX LGX oG o G LUMO
(”) \N N Cl H 1.751  1.395 -0.173 0.075 -0.87
OJI—C\ o=<=>_(;1 I H 2.051 1.395 -0.279 0.088 0.67
> 0 e I 2C 2.051 1.395 -10.278 0.087 -0.73
2 Na v
) ~ cl 2 1.751 1.395 -0.077 0.073 -0.78
N CO,C,H;
Cl 2-NO, 1.751 1.395 -0.072 0.078 -1.14
N—-N
Cl " O=§_>—Cl I 2-NO, 2.051 1.395 -0.273 0.091 -1.13
; I 2-Me 2.051 1.395 -0.280 0.088 -0.66
Cl 2-Me 1.751 1.395 -0.079 0.075 -0.71
2 Ia F H 1.330  1.395 0.081 0.061 -0.81
Br H .850 .395 -0.201 0.085 -0.70

Figure 2 Possible intramolecular rearrangement of compound Ia at

elevated temperature
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. GCD 19.7% 551 q J=7.42Hz 1H 7.01~7.06 d J=
3. -6- . m IR I 9.35Hz 1H 7.35~7.40 d J=9.35Hz 1H .
1733 em™! . "M  Anal. caled for CGGH;;N,O;Cl C 47.17 H 4.98 N
NMR 56~8 12.50 found C 12.15 H4.77 N 46.85.
Ib m.p. 46 ~49 C
62.9%.'"HNMR CDCl; & 1.16~1.44 t J=
MS 7.21Hz 3H 1.52~1.80 d J=7.35Hz 3H
4.08~4.44 q J=7.21Hz 2H 5.34~5.68 q
J=736Hz 1H 6.92~6.97 d J=9.56 Hz
100 prg/mL IH 7.83~7.88 d J=9.56Hz 1H . Anal. caled
70% ~ 85% for CoH; N,O;1 € 33.21 H 3.42 N 8.89 found C
33.54 H3.42 NB8.70.
1 1.5 IIa
50 mL 1.51 g 10 mmol 3
Y anaco-Micro 6- 1.30 ¢ 10 mmol 4- 1.40 ¢
Yanaco-CHN CORDER-MT-3 10.1 mmol 15 mL DMF
'HNMR  JJEOL-90Q ~ BRUER AC-P200 120 ¢ TLC 30 mL
TMS CDCL, IR Shimadzu- 2.41
TR435 KBr MS  HP5988A & m.p. 117~119 C 88.8% “'m.p.
122~ 124 C 88.0% .
1) 11~13
1.1 36
56 .m.p. 66 ~68 C Ila IIb
86.5% m.p. 68~69 C 60% . 'H NMR 2.
1.2 36 1.6 Ic
7 .m.p. 150 ~ 151 C 50 mL 0.24 ¢ 2 mmol 3 6-
61.5% m.p. 157~ 158 C 5% . 2 mmol 3- 0.08 g 2 mmol
1.3 36 20 mL 0.5h TCL
8 .m.p. 53 ~54 C 30 mL
65.0% m.p. 54~55 C 50% . : 2x 15 mlL,
1.4 Ia 9 / m.p. 91~92 C.
500 mL 3.62 g 0.12 mol e
80% 100 ml,  THF. 50 'H NMR 2.
14.40 ¢ 0.12 mol 40 m THF 1.7 11
30 min 5C 12.00 ¢ 50 mL 0.26 ¢ 2.2 mmol
0.08 mol 3 6- : 20 mL
2 h 10h 40 C 2 h 0.12¢ 2.2 mmol 50%
THF 2 mmol 3-  -6- TCL
. . 20 mL
174 ~ 176 °C/267 MPa 15.90 ¢ 36 ~ 38 3 %30 mL 2% 20 mL
C 86.4%. 'H NMR CDCL & 1.20~1.27
t J=6.74Hz 3H 1.61~1.64 d J=7.42 Hz 12:1:1
11 '"H NMR

3H 4.12~4.23 q J=6.74 Hz 2H 5.47 ~
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2 I '"H NMR “
Table 2 Syntheses physical constants 'H NMR and elemental analyses data of compounds IT

X R /h /C /% 'HNMR CDCL

6.96~7.12 d J=10.81Hz IH Py—H 7.20~8.04 m 4H

I 2-NO, 20.5 172~175 62
A—H 7.78~7.94 d J=10.81 Hz 1H Py—H
6.88~7.08 d J=9.95Hz IH Py—H 7.08~7.72 m 4H Ar—
I 2-Cl 5 98~99 55
H 7.72~7.92 d J=9.95Hz IH Py—H
2.15 s 3H CH; 6.81~6.86 d J=9.16Hz IH Py—H 7.17~
I 2-Me 9 80~91 83
7.24 m 4H A—H 7.72~7.76 d J=9.16 Hz 1H Py—H
2.33 s 3H CH; 6.83~6.86 m 4H Ar—H 7.18~7.40 m
F 3-Me 0.5 0~71 74
2H Py—H
230 s 6H 2CHy 6.77 s 2H A—H 6.86 s 1H Ar—H
F 3 5Me 0.25 10~111 75
7.20~7.26 m 2H Py—H
2.36 s 6H 2CH; 6.56~6.66 d J=9.03Hz 1H Py—H 6.9
F 3 5-Mey-4-Cl 0.5 119~120 72
s 2H Ar—H 7.28~7.38 d J=9.03Hz 1H Py—H
7.24~7.32 d J=9.36Hz 1H Py—H 7.36~7.64 m SH Ar—
F 3-CF, 0.5 91~92 70
H Py—H
7.27~7.35 d J=10.28 Hz 1H Py—H 7.38~7.68 m 4H
F 3-NO, 15 114~115 41
A—H 8.11~8.15 d J=10.28 Hz 1H Py—H
F 24 3 102~103 47 7.24~7.47 m 5H Ar—H Py—H
/ %
X R
C H N
I 2-NO, 34.99 34.99 1.49 1.75 12.61 12.24
I 2-Cl 35.94 36.09 1.95 1.81 8.22 8.42
I 2-Me 42.14 42.31 2.77 2.88 8.85 8.97
F 3-Me 65.02 64.71 4.15 4.41 13.56 13.73
F 3 5-Me, 65.89 66.06 4.95 5.05 13.12 12.84
F 3 5-Mey-4-Cl 56.87 57.03 4.07 3.96 11.27 11.09
F 3-CF, 51.14 51.16 2.06 2.33 10.97 10.85
F 3-NO, 51.25 51.06 2.83 2.55 17.54 17.87
F 2 4-Cl, 46.57 46.33 2.05 1.93 10.45 10.81

“Ar Py
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3 I "H NMR “
Table 3 Syntheses physical constants 'H NMR and elemental analyses data of compounds ITI
X
ok
N=N  ©7 CO,C,H;
X /h /% /C 'H NMR CDCl
1.17~1.25 t J=7.16Hz 3H CH; 1.58~1.62 d J=7.17Hz 3H
H 1 81 132~134 CH; 4.11~4.22 q J=7.15Hz 2H CH, 5.42~5.53 q J=7.18
Hz 1H CH 7.11~7.36 m 7H Ar—H Py—H
1.18~1.26 t J=6.90Hz 3H CH; 1.58~1.62 d J=6.98 Hz 3H
4-Cl 1 83 52~54 CH; 4.08~4.18 q J=6.91Hz 2H CH, 5.40~5.51 q J=7.00
Hz 1H CH 7.07~7.334 m 6H Ar—H Py—H
1.19~1.26 t+ J=6.86Hz 3H CH; 1.61~1.65 d J=7.24Hz 3H
2 4-CL 2 58 81~82 CH; 4.09~4.21 q J=6.86Hz 2H CH, 5.24~5.52 q J=7.24
Hz 1H CH 7.19~7.28 m 5SH Ar—H Py—H
1.18~1.32 + J=7.22Hz 3H CH; 1.59~1.67 d J=7.07Hz 3H
3-CF; 1 62 75~77 CH; 4.04~4.28 q J=7.23Hz 2H CH, 5.37~5.60 q J=7.07
Hz I1H CH 7.19~7.45 m 6H Ar—H Py—H
1.19~1.26 t J=6.82Hz 3H CH; 1.56~1.68 d J=7.27 Hz 3H
3 5-Me, 1 78 87~ 88 CH; 2.35 s 6H 2CH; 4.04~4.28 q J=6.83Hz 2H CH, 5.36~
560 q J=7.28Hz 1H CH 6.88~7.28 m 5SH Ar—H Py—H
1.18~1.25 t+ J=7.21Hz 3H CH; 1.58~1.62 d J=6.81 Hz 3H
3 5-Me,-4-C1 5 30 88 ~ 89 CH; 2.28 s 6H 2CH; 4.12~4.19 q J=7.22Hz 2H CH, 5.34~
550 q J=6.82Hz I1H CH 6.74~7.24 m 4H Ar—H Py—H
1.18~1.25 t J=7.07Hz 3H CH; 1.58~1.62 d J=6.99 Hz 3H
4-Me 1 65 CH; 2.32 s 3H CH; 4.11~4.18 q J=7.08Hz 2H CH, 5.43~
550 q J=7.00Hz 1H CH 7.00~7.23 m 6H Ar—H Py—H
1.18~1.25 t+ J=7.21Hz 3H CH; 1.58~1.62 d J=7.12Hz 3H
3-Me 1 61 CH; 2.32 s 3H CH; 4.11~4.18 q J=7.21Hz 2H CH, 5.34~
550 q J=7.12Hz 1H CH 6.95~7.24 m 6H Ar—H Py—H
/ %
X
C H N
H 62.86 62.50 5.41 5.56 10.13 9.72
4-Cl 55.97 55.81 4.52 4.65 8.98 8.68
2 4-CL 50.40 50.42 4.07 3.92 8.07 7.84
3-CF3 53.78 53.93 4.47 4.21 7.46 7.87
3 5-Me, 64.23 64.56 6.55 6.33 8.80 8.86
3 5-Mey-4-Cl 57.90 58.20 5.79 5.42 7.66 7.99
4-Me 63.75 63.58 6.22 5.96 9.20 9.27
3-Me 63.76 63.58 5.99 5.96 9.54 9.27

“Ar Py 2.
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