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Development of Novel Aminations with

Methoxyamines

Sumitomo Chemical Co., Ltd.
Organic Synthesis Research Laboratory
Shinzo SEko

Kunihito Mi1YAKE

Methoxyamine was found to directly aminate nitrobenzenes under basic conditions to give nitroani-

lines. The yield of nitroanilines was highly enhanced by the addition of a copper catalyst. In the

course of our studies on the amination with methoxyamine, we also found that the amination of

nitropyridines, nitroolefins, o, B-unsaturated carbonyl compounds and naphthoquinones gave aminon-

itropyridines, B-nitroenamines, B-acylenamines and aminonaphthoquinones, respectively. We describe

here the novel aminations with methoxyamine.
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10 nonel] 260 48/31/210
20 ZnCl20 350 51/28/210J
30 NiCl200 2801 54/25/210]
40 FeClsd 290 51/27/2200
50 MnClz20 570 47/29/240
60 CuClO 930 50/26/240)
70 CuBrQd 910 49/28/230
80 CulO 890 50/27/230
90 CuCl0 830 49/29/220
100 Cu(acac)2l] 830 50/27/230
110 Cu(OAc)20 9501 50/27/230
120 Cu(NOs3)20J 9001 49/27/240
130 CuCNO 520 50/28/2200

14 CuSO4 37 48/30/22

a Reactions of 1-nitro-3-trifluoromethylbenzene with NH20Me
(1.25 equiv.) were performed in the presence of tBuOK (3.0 equiv.)
and cat. (0.1 equiv.) in DMF at room temperature for 1-24 h.
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4 The reactions were performed with NH20Me (2.0 equiv.), tBuOK (7.0 equiv.) and
Cu(OACc)2 (0.1 equiv.) in DME at room temperature for 2004 h. b Unless otherwise
noted, all isomers were isolated. ¢ 26d and 26f could not be separated. d Calculated
on consumed substrate. ¢ The structure could not be fully determined.
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35 36
entrya R n position of O solv. pos.itior.1 of products(] yields] O (P00

NO2 amination 36 of 36
1d 6-MeOO od 30 DMSOO 20 ad 870
20 6-MeOU od 30 DEMO 20 al 62) 70¥0J
30 6-MeOU oo 30 THFO 20 all 59 63CF0J
40 6-MeOU od 30 DMEDO 20 a0l 48 50¥0J
500 6-MeO[ o0 30 Toluenel] 20 all 19) 2400
60 6-MeOO od 30 DMFO ogd ogd oo
70 HO oo 40 DMFO 30 b0 250
80 HO 10 40 DMFO 30 cO 380
90 3-EtO0 od 20 DMSOO 50 dd 100¥0J
100 2-ClO o0 30 DMED 40 el 340
110 2-ClO o0 30 DMSOO 4/60 e/f0 28/80
1200 2-ClO oo 30 DMFO od oagd od
130 6-ClO oo 30 DEMU 2/40 g/hd 9/130
14400 2-NH20 oo 30 DMSOO 60 i0 58] 85(F0J
1540 2-NH20 o0 30 DMFO 60 i0 530
1640 2-NHz200 od 50 DEMO 60 i0 17 260F0
17d 2-OH 0 5 DEM 6 j M\ 17r

a Unless otherwise noted, the amination of 35 was carried out with methoxyamine (1.5 equiv.), zinc (Il)chloride (1 equiv.) and potassium rert-
butoxide (3 equiv.) in solvent at room temperature for 101 10 h. ¥ Isolated yields. € Yields in parentheses are based on the conversion of 35. [

d 4 Equiv. of potassium rerr-butoxide was used.
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38
entya O R R? pe  Vield O TP0
of 38
10 ad Med O HO HO 61¢0
20 bd Med O MeO HO 78¢0
30 cO OO CHOO0O HO 910
40 dd  HO hexylO HO 87¢0
50 e HO PhO HO 240
60 O HO PhO MeO 510
70 g0 HO 3-NO2C6H40 HO 750
80 hO  MeO 3-CICsHald HO 5600
o0 i0  MeO  3-MeOCsHaO HO 5901
1090  jO0  MeO 3-HOCsH40 HO 310
11d k Me 2-furyl H 30¢

@ Unless otherwise noted, the amination of 37 with NHR3OMe
(1.25 equiv.) was performed in the presence of tBuOK (3.0
equiv.) in DMF at room temperature for 0.10 3 h. b Isolated
yields. ¢ After completion of the reaction, the reaction mixture
was applied to a silica gel short column directly without general
work-up because of the instability of the product. d Five
equivalents of tBUOK were used.
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a Unless otherwise noted, to a solution of the base in the solvent
was added a solution of 47 in the same solvent, and the mixture
was stirred for 15 min{ 48 h at room temperature. 2 Isolated
yields. ¢ To a solution of 46 in DMF was added tBuOK.
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@ Unless otherwise noted, the first reaction was carried out with
2.2 equiv. of methoxyamine and the second reaction was carried
out with 2.2 equiv. of tBUOK. ? The reaction was conducted at
500 for 5h. € 4.4 Equiv. of methoxyamine was used. d35 Equiv.
of methoxyamine was used. ¢ Aziridineketone 52 was obtained
in 700 yield. fRetro-aldol reaction took place to give
benzaldehyde etc. 8 Oxime ether 53 was obtained by 1,2-

addition of methoxyamine to carbony! group.
\
— Me
tBu Ph

52 53
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56 0 57 o
ield of 560J
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10 all PhO HO NaOMell  MeOHO 83¢0
20 bO PhO Med NaOMell MeOHO 86¢0
30 cO OMel HO NaOMe[ MeOHO 54d[]
40 dO OMeO MelD NaOMe MeOHO 6840
50 ed ONBud HO DBU dioxaneld 710
6 f —II\IE- H NaOMe EtOH 54¢
Ph
@ Unless otherwise noted, after Michael-adduct 55 was once
obtained by neat reaction of 54 with NHR20Me (1.5 equiv.) at
room temperature for 1 h{J 10 d, the base (1 equiv.) in the solvent
was added to the reaction mixture.  Isolated yield. ¢ In the first

step, 1.0 equivalent of NHRZOMe was used in methanol solvent. [
d The Michael-adduct 55 obtained in the first step was added to
the base in the solvent.

H, Me
oj Lo” 0
A l'\IR NHR
O — O
OH o)

58a R=H, 990 yieldO
58b R=Me, 8901 vyield

f
2.

<
RN NHR

OMe 60a R=H, 410 yieldD
60b R=Me, 9500 vyield
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