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PRI, 368 3 A SRS R T 1 7 vk A T RS, WF
FE— PR | 1 R 5 I o= DY U G K HATT A A o
VU S5 i R i B AT A= WD T i

N

1 SFIR3RH

1.1 EIEKFIFLES

R R KR W B (MeOH) | Z i (EtOH) | & 4 fL 8
(NaOH) . Z %51 (AcONa) . 4 H %5 (DCM) . 1% . TR
(EA) 54— — LML IE (DMAP) 4 4 43 Hr 4l , 18 [ 4T
B AL 22 R0 A BRA 7] 5 a- PO 2507 7-1-3,4- — R
ZR-1-10 7 AR - 1= ZR T T | 5— R -1 - DU S 25 L 6
FEHE—1- DU S 25 54— F L —1- USSR 3 O S A 4,
W AT 1 s AR AR A BR A B B 50l i
WK G — DA E A . KB TR NI E A
ZROK o BUE Ay B R B REEHR (L, AVANCE NEO
400, 71 45 5 (b0 ) BHE A BRA ]
1.2 oc-MSZEMmiERERRZWHE K

o= DU S ZR T 5 B IR 2R 0 45 A 1R

.OH

i N|
X Sol/Temp R'—(/\@
= NH,OHHCI .~

a(1-7) b(1-7)
R1=H
R2=7-BI'
R;=6-OMe
R4=7-OMe
R5=6'OH
R6=4-CH3
R7=5-OH
El1 ERS&HMH &
3,4- A ZE-12H)-—J5 (b1) K 6 mL JC/K L FEFN
20 mL H,0 Bt & BUR A, F6 a- DU S %5 (0.4 g,
2.7 mmol) IN A BFE I, AW HE AR I A SR 1R ¥
J#(0.28 g,4.05 mmol) Fll Z 2 5 (0.55 g, 6.75 mmol) , Jil
E 95 °C, FEFE N 20 4 h, W2 38 RIFF  Voey:Via=
20 1) Kz B2 B, Bk oo— DU & 25 Jz By 58 42 5 IR A&
EWR L EM R NIEETIA 4 X 10 mL 418 2B #EH 4
WK A TR A BRI Z2 I bR A ALIE L 53 A
o AR SRR AR R 10 mL & BEAT 1 mL
AIMBER IR A EFIEL &, SR E MK Db1(0.42 g, 77 R

92%), "H NMR (400 MHz, CDCI,, ppm) :8 9.05(s, 1H)
7.91(dd,J = 7.8 Hz, 1.1 Hz, 1H) ,7.29(dd, J = 7.6 Hz,
1.3 Hz,1H),7.24(d,J = 1.4 Hz,1H),7.19(dd, J = 7.5,
0.8 Hz, 1H) ,2.87 (t, J = 6.7 Hz,2H) , 2.83 ~ 2.77 (m,
2H),1.97 ~ 1.87(m,2H),

T-I-3,4- A -12H)-— 5 (b2) CRHI 5 L&Y
bl KRR E W 2, FIED [ &K, 7”3 94%,
'"H NMR (400 MHz, CDCL,, ppm) : 6 8.40(s, 1H) , 8.07
(d,J =2.1 Hz,1H),7.39(dd,J = 8.2 Hz,2.1 Hz, 1H),
7.05(d,J = 8.2 Hz,1H),2.83(t,J = 6.7 Hz,2H) ,2.78
~2.70(m,2H),1.94 ~ 1.83(m,2H)

6-F A JE-3,4- A ZE-12H)-— N5 (b3) ¥ (0
&, 7%£93%, 'H NMR (400 MHz, CDCl,,ppm) : 89.07 ~
8.61(m, 1H) ,7.85(d, J =8.8 Hz, 1H), 6.80(dd, /= 8.8
Hz,2.7 Hz,1H),6.69(d,J = 2.6 Hz,1H),3.84(s,3H),2.84
(t,/ =6.6 Hz,2H),2.80 ~ 2.71(m,2H) , 1.94 ~ 1.85(m,
2H),

T-HUEHE-3,4- A ZE-12H) -5 (b4) B (A AR,
77 % 93%, "H NMR (400 MHz, CDCI,, ppm) : 5 8.86 (s,
1H),7.46(d,J =2.7 Hz,1H),7.09(d,J = 8.4 Hz,1H),6.89
(dd, J=8.4 Hz, 2.7 Hz, 1H) , 3.84 (s, 3H) , 2.83 (1, J =
6.7 Hz,2H),2.77 ~ 2.70(m,2H) , 1.89(dq,J = 9.4 Hz,6.5
Hz,2H).

6- 2K -3,4- A ZE-12H)-— 5 (b5) : 748 & i
fk , 7 2% 87%, "H NMR (400 MHz, DMSO~d,, ppm) :
10.65(s,1H),9.50(s,1H),7.68(d,J = 8.6 Hz, 1H),6.60
(dd,J = 8.6 Hz,2.5 Hz, 1H) ,6.55(d, J = 2.5Hz, 1H) ,
2.61(dd,J = 11.7 Hz,5.4 Hz,4H) ,1.77 ~ 1.66(m,2H) ,

4-W B -3,4- A ZE-12H)-— 5 (b6) : 1 {4 S i,
72 % 93%, 'H NMR (400 MHz, CDCl,, ppm) : 8 9.80 (s,
1H) , 8.01 ~ 7.89 (m, 1H), 7.40 ~ 7.34 (m, 1H) , 7.32 ~
7.28(m, 1H),7.27(d, J = 3.1 Hz, 1H),2.97 ~ 2.91 (m,
2H),2.02(dddd,J = 12.8,8.5,6.0,4.2 Hz, 1H) , 1.75(td,
J =129 Hz,6.8 Hz,1H),1.36(d,J = 7.0 Hz,3H),

5-$RHE-3.4- A ZE-12H) -5 (bT) : I,
#929%, " 'HNMR (400 MHz, DMSO-d,, ppm) : 8 10.95(s,
1H),9.36(s, 1H),7.34(dd,J = 7.9 Hz,0.8 Hz, IH) ,6.97
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(t,J =79 Hz,1H) ,6.76(dd, J = 7.9 Hz, 1.0 Hz, 1H) ,
2.65 ~2.61(m,2H),2.61 ~2.57(m,2H),1.77 ~ 1.65(m,
2H).
1.3 a-WESZEMBEBRERERRZYHEHR

o= U S T 5 R i B G ) R W ) 1 Al 2 s o

.OH 0
N
) T
R:_\ DMAP R
= ethyl acetate =
b(1-7) c(1-7)
R1=H
R2=7-Br
R3=6-OMe
R4=7-OMe
Rs=6-OAc
Rg=4-CHg
R,=5-OAc
B2 [RAs & &R AS B AR
3.4- A ZE-12H)-— RN (c1) 4% 3,4- A ZE-
1(2H)-—J5 (0.4 g, 2.48 mmol ) il A% 20 mL £ TR £ ik
AW B PR i, S 2 5, N A 2 BR BF (0.35mL,
2.72mmol) , FRFLE Wi FE T , 42 n A 4- = W & L it g
(0.06 g,0.496 mmol) , T 1. 24 0.5 h, 7 )2 (335 (& I+ 51 .
VDCM:VEAzzo: 1 )*ﬁ‘fﬂ]’]ﬁ@ ﬂ%ﬁ@%%)ﬁ , mfiﬂﬂﬁﬂ"m
A0 mL KK TN, 53, 7K AR 10 mL 2.2 TR FF
W, A IEE AL, D8R 2R TR R R )L A5 3
o [EACHL = L SR 5 1 24 S mL — G0 F be s 4% iy, 15 %)
M1 4 B 4K e1, 72 % 81%, m.p.: 118°C., 'HNMR
(400 MHz, CDCl,, ppm) :8 8.16(dd,J = 7.9,1.0 Hz, 1H) ,
7.36(td,J = 7.5,1.4 Hz, 1H) ,7.25(ddd, J = 7.9,1.3,0.7
Hz,1H),7.19(dd, J = 7.6,0.7 Hz, 1H) ,2.93 ~ 2.86(m,
2H),2.85 ~ 2.78(m,2H) ,2.29(s,3H) , 1.96 ~ 1.87 (m,
2H) . "CNMR (101 MHz, CDCl,, ppm) : & 169.18 (s) ,
161.28(s),140.92(s), 130.72(s) ,128.98(s), 128.70(s) ,
126.57 (s) , 125.60 (s) , 29.54 (s) , 25.58 (s) , 21.34 (s) ,
19.86(s)
7T-1R-3,4- A ZE-12H)-— 5 R R (c2) CRH 51k
Bl A T, TRD : Ak, 7= 79%,
m.p.: 127°C. '"H NMR (400 MHz, CDCl;, ppm) : 5 8.29
(d,J = Hz,1H) ,7.46(dd, J = 8.2,2.1 Hz, 1H) ,7.07(d,

J=82Hz, 1H),290 ~ 2.82(m,2H),2.79 ~ 2.72 (m,

2H) , 2.29 (s, 3H) , 1.90 (dq, J = 9.1, 6.5 Hz, 2H) .
“CNMR (101 MHz, CDCl;, ppm) : 8 168.89 (s) , 160.21
(s),139.69(s),133.58(s),130.84(s), 130.33(s), 128.21
(5),120.40(s),29.07(s),25.31(s),21.05(s),19.81(s)

6—F 4 L -3,4- A ZE-12H)-— 5 R EE (c3) : R %
@ 1, 7 % 80%, m.p.: 84°C. 'HNMR (400 MHz,
CDCl,, ppm) : & 8.11(d, J = 8.8 Hz, 1H) , 6.80 (dd,
J=28.8,27Hz,1H) ,6.69(d, J = 2.6 Hz, 1H) , 3.84 (s,
3H),2.85(d,J = 6.6 Hz,2H) ,2.78(s,2H) ,2.27(s,3H) ,
1.95 ~ 1.85(m,2H) . "CNMR(101 MHz, CDCl,, ppm):
8169.24 (s),161.53(s), 161.11(s), 142.89(s) , 127.40
(s),121.57(s), 113.02(s) , 112.97(s) , 55.28 (s) , 29.87
(5),25.47(s),21.40(s),19.87(s)

T- AR K -3,4- A ZE-12H)-— 5 IRRR (c4) . T (@
&K, 77 % 78%, m.p.: 67°C. 'HNMR (400 MHz,
CDCl,,ppm) :67.64(d,J = 2.7 Hz,1H) ,7.09(d, ] = 8.4
Hz, 1H) ,6.94(dd, J = 8.4,2.8 Hz, IH) ,3.84 (s, 3H) ,
2.89 ~ 2.81(m,2H),2.76 ~ 2.69 (m, 2H) ,2.27 (s, 3H) ,
1.92 ~ 1.82(m,2H), "CNMR(101 MHz,CDCI,, ppm) ;
8169.12(s),161.49(s),158.12(s), 133.57(s) ,129.72 (d,
J =74 Hz), 118.70(s) , 108.48 (s) ,55.52(s) ,28.75(s) ,
25.48(s),21.57(s),19.86 (s)-

6- L MRIEHE-3,4- A ZE-12H)-— IR (c5) : 15
& Gk, 73 77%, m.p.: 131°C. 'HNMR (400 MHz,
CDCl;, ppm) :d 8.17(d, J= 8.5 Hz, 1H) ,6.95(dt, J= 4.1,
2.1 Hz,2H),2.89 ~ 2.81(m,2H) ,2.81 ~ 2.73(m,2H) ,
2.29(s,3H),2.25(s,3H),1.93 ~ 1.82(m,2H), "CNMR
(101 MHz, CDCl,, ppm) : & 169.09 (d, J = 4.7 Hz),
160.54 (s),152.40(s), 142.52(s), 127.18(s), 126.69(s) ,
121.46(s), 120.05(s) ,29.56(s) ,25.40(s) ,21.13 (d, J =
3.0 Hz), 19.83(s) .

4 HE-3 4- —HZE-12H)-— 5 R (¢6) : A {05
K, 7% 82%, m.p.: 78 °C. 'H NMR (400 MHz, CDCl,,
ppm) : & 8.18 ~ 8.13(m, 1H) ,7.40(1d, J = 7.8, 1.4 Hz,
1H),7.28(s,1H),7.27(d, J = 3.6 Hz, 1H) , 3.00 ~ 2.92
(m,2H),2.29(s,3H),2.06 ~ 1.95(m, 1H),1.72(s, 1H),
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1.33(d,J = 7.0 Hz, 3H) . "CNMR (101 MHz, CDCI,,
ppm) :8 169.18 (s) , 161.33 (s) , 145.61 (s) , 130.95(s) ,
128.29(s), 127.11(s), 126.47(s),125.67(s),32.70(s) ,
28.37(s),22.79(s),20.39(s) ,19.87(s) .
5-CTRBEHE-3,4- A Z5-12H)-— MR BR (¢7) 1 1%
W G A, 723 80% , m.p.: 124 °C, 'H NMR (400 MHz,
CDCL,, ppm) :6 8.09(dd, J = 8.0 Hz, 1.0 Hz, 1H) , 7.26
(t,J = 83 Hz,1H),7.12(dd,J = 8.0,1.2 Hz, 1H) , 2.89
~2.83(m,2H),2.67 ~2.60(m,2H) ,2.34(s,3H),2.27(s,
3H),1.92 ~ 1.83(m,2H). "CNMR (101 MHz, CDCl,,
ppm) :6 169.00(d, J = 6.1 Hz) , 160.64(s) , 148.37(s) ,
133.16(s),130.70(s) , 126.89(s) , 124.11(s) , 123.43(s) ,

25.02(s),22.88(s),20.74(s),20.51(s),19.83(s) o

2 #R 5tk

21 c-MSEMBERERRME M

TS NI IR SNl 5 B A AL R 3R R TR 3R
AR o= DU R B AT AR A o= DU S 25 0 fi P fe
A R N )R 4 h R R 2P PR IR 1

F1 G c-MSEMRBEREMTEMHEHFRR

T sl BAEALR  ROVIREE/C b17E/%
1 H,0 NaOAc Reflux 41
2 H,0 NaOH Reflux 47
3 MeOH NaOAc 50 53
4 MeOH NaOH 50 55
5 EtOH NaOAc 55 53
6 EtOH NaOH 55 67
7 H,0+ EtOH  NaOAc 60 55
8 H,0+ EtOH  NaOH 60 49
9 H,0+ EtOH  NaOAc 80 70
10 H,0+ EtOH  NaOAc 85 81
11 H,0+ EtOH  NaOAc 90 88
12 H,0+ EtOH  NaOAc 95 97

L O] ey NGRS g s L R
SRR ] SR, LAAKAE R v 30 [l i 2 A 1 B
4 h, % %< NaOH 5 NaOAc FI R HAEAE T o= DU S 25 5
FRIR SR RN, P RSO 26 AR K, NaOH AR
FEHEAR T NaOAc (36 1, 3050 1—2) o FEAH [F] B s i)
BUEAETR A SR 0 B S5z 7 A 36 L Y I Ay 125 790 5
A ISR o, T RE I DR Sy 2 52 14 V5 AR A0SR AT T 7 B

— A BN NaOH B HEALRCR 28 AL T NaOAc, 7™
YIRS E R (R 1,088 3—6) . i T RIS T
BT CFREN X 5 5 T K, T dbAT TTEIR B i
SR o LAIK RN 2P g 5 300 25 A0 BOvi 4 b, AT DL
NaOAc (IBCR AL T NaOH , 3 Al BE 2 KoM IR A IR I Y

FA T A SEAR AN ER BRI Y S K T FE T Eh IR
fi , RO HEARMCRN (L 11K 7—8) . #F—21, %
BT TR AR AR IR BE RS2 RN 1 S (3 1,1
B 9—12) . MR VT LAE i, AR [R50 ) ] A gy 2%
PR R T, 7 30 O X AT B R TR T
55 ER RN 1) S ST JEURM D B A

e RN A5 A - LIAK RN S S R 71, 2 R BMAE y
AL, 76 95 °C R W 4 he
22 o-NEEMBEHRERERRYERIT

A 5 300 254 v DDA 5, P o 6 T T

B B A HEAT TR A, LR 20 Fhrh S il BE 3 D &
it o

®2 o-MEFBEREENSMEHFRER

AR S A5 | I - 7 | SRS /h el 72 2/%
1 DCM  NaHCO, 3 56
2 DCM  KHCO, 3 58
3 DCM  Na,CO, 3 70
4 DCM  K,CO, 3 74
5 DCM  DMAP 3 77
6 EA  NaHCO, 3 63
7 EA KHCO, 3 63
8 EA Na,CO, 3 75
9 EA K,CO, 3 88
10 EA DMAP 0.5 98

ou— VU S 5 R T B L TR R W0 1) 3 ISR S v, 2 -
LIRS 1E N VY, & BRI A R A, DL
AR LEVE AR, WA TR 3 he HEBZET
NaHCO, .KHCO,.K,CO, Na,CO, #l DMAP 5 Ffi §ifi %} 52 )7
P SEm (32 2,305 1—5) , 45 AL 3R B DMAP /%501 i
£, K,CO, \Na,CO; IR K Z , NaHCO, . KHCO, YRR
e 22, 3X AT AR PR O Bl TR S R e R U ) B R 5
PR i P 5 AT B 1 RO Y AT, T DMAP AR S 45 L5
GV T A LG ), A DUk TC AL, I 2
K DMAP bSO Fe . #F— P, BT 2R C
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ik Sy 88 50 T 5 oo ] 0 Ay TR T B G T) 2% 0 ) 2
WEROCR (% 2,108 6—10), AT LU Hh 1R LWEAE 0
O 95 7R 55 ol e 14 28 SR 3 PG T S PR e R A AR,
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BT SN IR T ik PR A T 70 4 T 26 45 0 Tl 25 ¢
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TR U BEAE N R ), DMAP i, 18 W 0.5h,
Y Ry R 5 3 T e AT A 9 B e A T2 4k

P R TR R 1 SN A g J A B SR A B S A
A+ 7E H,O Fl EtOH IR A LR A R 551 B
ERFRFRMEAE 95 °C T S 4 h il & v [ AR i 2544, = %
ABIRE 90% LA I s SR J5 LIz i iR R JiE 9 , 78 % R Ak 1
TR DMAP AL , 5 SRR IEF R 0.5 h i) 5515 2]
i J BR g | Bre X P R BR8] 75% LA Lo DL EAFgE AR 5
B BT A RN S AR AN AN 7 A A S R v
L ER TR S ST

3 kB
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Study on Synthesis of a-Ketoxamate and Its Derivatives
ZHAN Qingming, LIU Yao, LI Liu, XU Yongqin, YANG Weiqing
(School of Science, Xihua University, Chengdu 610039, China)

Abstract: It makes of great importance of synthesizing o-ketoxamate and its derivatives, which are important synthetic
intermediates. Firstly, 3,4-dihydronaphthalene-1(2H)-monooxime intermediates are prepared by the reaction of o -tetralone
and its derivatives as raw materials with hydroxylamine hydrochloride. The optimum reaction conditions are explored from
three aspects: solvent, temperature and base. Then, the intermediates are esterified with acetic anhydride to prepare 3,4-
dihydronaphthalene-1(2H)-monoxamate and its derivatives. Similarly, the optimum reaction conditions for the preparation of
ketoxamates are explored from four aspects: solvent, reaction time, temperature and base. Under the optimum reaction
conditions, the yield of « -tetrahydro-naphthalene ketoxime is more than 90%, and the yield of a-tetrahydronaphthalene
ketoxamate is more than 75%. All target compounds were characterized. A synthesis method of a-Ketoxamate and its
derivatives is finally obtained, and the method had the advantages of available raw materials, mild reaction conditions and
high reaction yield.
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