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Abstract: §-Methoxyaminoketones, derived from the addition of methoxyamine to 1,3-diaryl-2-propen-1-
one, underwent base-induced B-elimination to furnish the corresponding enaminoketones in good to moderate
yields. The reaction conditions and substituents on the substrates significantly influenced the selectivity in the

production of enaminoketone and/or aziridinckctone, © 1998 Elsevier Science Ltd. All rights reserved.
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nitroarenes and nitroolefins to give aminonitroarenes™" and $-nitroenamines, ' respectively. We next focused
on the amination of «,B-unsaturated ketones to give enaminoketones, which are important synthetic
intermediates as a “push-pull” alkene in organic synthesis.” As one of the most useful methods for the
synthesis of enaminoketones,”* amination of 1,3-diketones with amines has been known. With unsymmetrical
1,3-diketones, however, regioselectivity becomes a major problem. Furthermore, formation of enamines by an
intermolecular direct amination of alkenes is one of the most simple methods. However, there are few
examples of a direct amination of «,B-unsaturated ketones possessing no leaving group at B-position to give

enaminoketones. Most of these examples are limited to the palladium-catalyzed arylamination® or amidation,’

and no previous reports concerning introduction of an unsubstituted amino group by replacement of vinylic
herdemnnan A Thn 2 noitrinnm 1 aon v 2 srsmontivmatad oot mers bhnnos —aoc 1.1l 1 6 YN o A | -
nyarogen at ine p-posilion in an «,p-unsaturatea Ketone nave been published.” We report here a novel iwo-step
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preparation of enaminoketones by amination of 1,3-diaryl-2-propen-1i-one wit

=3
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ethoxyamine followed by
treatment with two equivalents of 'BuOK in relatively polar aprotic solvents.

It has so far been reported’ that some base-induced reactions of 3-methoxyamino-1,3-diphenyl-1-
propanonc 1 did not produce the enaminoketone 2 but rather the corresponding aziridineketone 3 or a-amino

a,B-unsaturated ketone 4, which was produced via isomerization of 3. At first, we examined various reaction
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Scheme 1

conditions in the reaction of 1 to give thc enaminoketone 2. According to the literature,” the B-
methoxyaminoketone 1 was easily obtained in quantitative yield by refluxing a mixture of chalcone and excess

methoxyamine® in ethanol for 4-5 hours. We found that base-treatment of 1 gave enaminoketone 2° and/or

0040-4039/98/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
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aziridineketone 3 with high selectivity depending on the base and soivent used (Scheme 1). Table 1
summarizes the yields of 2 and/or 3 under various reaction conditions. A previous paper reported’ that
treatment of 1 with NaOMe in methanol gave 3. We also found that the use of NaOMe gave 3 exclusively
(entry 9). Surprisingly, however, the use of 'BuOK in THF or DMF predominantly gave the enaminoketone 2
(entries 4 and 5). This is the first example of a synthesis of 2 from 3-methoxyamino-1,3-diphenyl-1-

Table 1 Selective Formation of Enaminoketone 2 and/or Aziridineketone 3°

vields(%)?
7 A

1e1Us \70

entry base equiv, solv. 2 3
1 ‘BuOK 22 PhCl 0 67
2 ‘BuOK 22 nBuOH 0 94
3 ‘BuOK 2.2 PhMec 26 74
4 ‘BuOK 2.2 THF 83 8
5 'BuOK 2.2 DMF 55 0
6 ‘BuOK 1.0 DMF 0 53
7 KOH 22 THF 0 g2
8 KOH 22 DMF 0 52
9 NaOMe 2.2 DMF 0 93
@ Unless otherwise noted, to a solution of the base in the solvent was added a solution
of 1 in the same solvent, and the mixture was stirred for 15 min ~ 48 h at room
temperature. © Isolated yields.® To a solution of 1 in DMF was added ‘BuOK.
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were preferable to non-polar or protic solvents in this system. It is also noteworthy that more than two
equivalents of the base were required in this reaction. The selectivity was dramatically influenced by the
amount of the base. Even though the reaction was carried out with 'BuOK in DMF, the use of onc equivalent
of 'BuOK gave 3 exclusively (entry 6). The presence of excess base in the reaction is a crucial point for the

production of 2. Thus, the selective synthesis of 2 was achieved only when more than two equivalents of a

at the a-position of 1 by one equivalent ¢
to induce B-elimination of the methoxy group on the nitrogen atom to give 2 faster than cyclization into 3."
The amination of a,B-unsaturated ketones 5 with methoxyamines followed by treatment with ‘BuOK in
DMF also furnished the corresponding ecnaminoketones 7. Yields of f-methoxyaminoketones 6 and
enaminoketones 7 are summarized in Table 2. Methylamination of chalcone using N,O-
dimethylhydroxylamine proceeded to give 7a in 64% yield, although heating was required (entry 1). Various

enaminoketones 7' were obtained in good to moderate yields (entries 3, 4 and 5). However, substituents R

H 2 VY L IR AlE YILIRD \aitd LIUY 1

snd B2 in & were limited to arvl orouns for the successful formation of 7. With 'Bu oroup as R!
dAiind FAN 11T & vwuluw FRUSERAVLSY i «“alryi SL\JIA‘JO AL LA DU RUL AvsLiiadavansan AV aS i TV Avii AT F=aiadhad vd Qg AN 5
oIt AT Y e @ oo bt d s N0 aiald avan with (RGMK in NIME and the dacired enaminakatans 7€ wacg
azZiriaineKeione o was O0idined il /u7o yicia Vel willl DUV I vivir, 4l Jit UC5IICUL CHATINIVALIVLNIC /& Wwad



e
—

not detected (entry 6). This may indicate that the base-induced f-elimination of the methoxy group does not
take place in 6f (R'="Bu), since the acidity of the B-position in 6f, in which pKa value in DMSO predicted by
CAMEQO is 44," is lower than that in 6a-e (R'=aryl). In addition, it should be noted that R also played an
important role in the reaction. In the case of 6g (R2=‘Bu), a retro-aldol type reaction occurred to furnish
benzaldehyde etc. (entry 7). The addition of methoxyamine to Sh (R®=Me) gave 1,2-adduct, oxime ether 9, in a
quantitative yield, but not 1,4-adduct 6h (entry 8).

Table 2 Two-Step Synthesis of Enaminoketones 7 from o, f3-Unsaturated Ketones 5.
o o '?3 0
3
__)L , NHR°OMe MeO~-N )Lﬂz 'BUOK HN_ )
/ = R
nt ErOMd rafliy 19 NAME -+ 1
LU, ITHUA R’ UiViF, 1.1 R'
5 6 7
entry R! R’ R® Yieldof 6 (%) Yield of 7 (%)
1 a Ph Ph Me 99 64"
2 b Ph Ph H 99 55
3 c 2-furyl Ph H 90° 82
4 d m-NO,C¢H, Ph H 99 36
5 e Ph p-MeOCH, H 99 63
6 f ‘Bu Ph H 97 o°
7 g Ph ‘Bu H 79 o
8 h Ph Me H g -

# See ref. 14 for typical procedure, unless otherwise noted. ~ ? The reaction was conducted at 50°C for 5h.

A A it onF etk adaz s o £ ot by uaming was ea A € Aot diaala Q@ \une
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obtained in 70% vield. fRetm-aIdnl reaction took place to give benzaldehyde etc.. & Oxime cther 9 was
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obtained by 1,2-addition of methoxyamine to carbonyl group.

IOMe
H 9 '.“l
/ N\)kp'n e Me
1BU'J_—:3 Ph/_;

In summary, we have demonstratcd a novel two-step replacement of a vinylic B-hydrogen in an o,f-
unsaturated ketone by an unsubstituted amino group to give an enaminoketone. Methoxyamine has been found
to be a highly efficient aminating agent not only for nitroolefins'* but also for 1,3-diaryl-2-propen-1-one. In this
amination, both the basicity of the base in the solvent and the acidity of B-position in 1,4-adduct of

methoxyamine to a,B-unsaturated carbonyl compounds are important. Further studies on the amination with
maathAaviaminag ara artively imdernuay
1 lclllUAyallllllb ailv aciivuel ulruvir vway.
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CAUTION Dried methoxyamine
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The pKa values of a- and "p-

ph 32 25 ig, 44 26
Probable reaction pathway is illustrated as follows.
MeO H \__)O( MeO H 1 HN 1
eO— 60~
/B (1\ Ph 5 /<\:}—/APh —_— /&_/Aph H3OL 3
Ph H=N Ph™ H*N\ Ph
1 g B

7c¢-e can not be synthesized with high selectivity by amination of the corresponding 1,3-diketones. 7d and 7e are
new compounds. Spectral data of 7d: '"H-NMR (CDCl,, 270MHz) 8 5.82 (br.s, 1H), 6.12 (s, 1H), 7.39-7.51 (m, 3H),
7.62 (t, 1H, J=7.92Hz), 7.88-7.97 (m, 3H), 8.29 (m, 1H), 8.46 (m, 1H), 10.30 (br.s, 1H).; "C-NMR (CDCls,
68MHz) & 92.45, 121.49, 125.00, 127.13, 128.30, 130.06, 131.38, 132.29, 139.12, 139.64, 148.36, 159.89, 190.42.;
FD-MS m/z 268 (M"). 7e: '"H-NMR (CDCls, 270MHz) & 3.83 (s, 3H), 5.51 (br.s, 1H), 6.10 (s, 1H), 6.92 (m, 2H),
7.39-7.63 (m, 5H), 7.93 (m, 2H), 10.32 (br.s, 1H),; "C-NMR (CDCls, 68MHz) & 55.26, 91.36, 113.39, 126.27,
128.88, 129.08, 130.48, 132.94, 137.70, 161.92, 162.34, 189.06.; FD-MS m/z 253 (M").

Typical procedure: A mixture of c,-unsaturated ketone 5 (15 mmol) and methoxyamine (33 mmol) in ethanol (15
ml) was refluxed for 4 hours. After completion of the reaction, usual work-up and silica gel thin layer
rc B-methoxyaminoketone 6. To a solution of ‘BuOK (8.8 mmol) in DMF (7 ml) was
10l) in

(4 DMF (3 ml) at room temperature. After 30 min at the same temperature, the reaction
was quenched with saturated aq. NH,Cl, and the product was extracted with CH,Cl,. Silica gel thin layer

i of

added dropwise 6 (4 mm

chromatography unoketone 7.

J

gave pure cnam
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