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aminotropones and 3-Acetyl-2-aminotropones
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3-Acetyltropolone (1) is a useful starting material for the syn-
thesis of heterocycle-condensed troponoid compounds. We
have previously reported the reactions of 3-acetyltropolone
(1), 2-acetyl-7-methoxytropone (2), and 3-acetyl-2-methoxy-
tropone (3) with nucleophiles such as hydrazines' 3, semi-
carbazide and thiosemicarbazide®, hydroxylamine®, guanid-
ine®, amidines®, and o-phenylenediamine’. These nucleophiles
have two nucleophilic functional groups. We now report the
reaction of tropolone derivatives 1, 2, and 3 with a variety of
primary and secondary aliphatic amines having only one nu-
cleophilic center.

In general, tropolones do not react with nucleophilic reagents.
However, tropolones having a strongly electron-withdrawing
group such as a nitro or nitroso group react with nucleophiles
to give 2-substituted tropones®.

When a suspension of 3-acetyltropolone (1) in aqueous 28%
ammonia is allowed to stand at room temperature for a week,
2-acetyl-7-aminotropone (4a) can be isolated in 30% yield.
The regioselectivity of this reaction may be attributed to the
electron-withdrawing effect of the acetyl group. The analo-
gous reaction with methylamine and ethylamine afford 2-ace-
tyl-7-methylaminotropone (4b) and 2-acetyl-7-ethylaminotro-
pone (4¢) in 90 and 52% yields, respectively. The reactions of
1 with benzylamine, diethylamine, pyrrolidine, and morphol-
ine also gave N-substituted 2-acetyl-7-aminotropones (4d-g)
but the yields were low.

Tropolone methy!l ethers are known to be reactive com-
pounds. We found that the reaction of 2-acetyl-7-methoxytro-
pone (2) with the above-mentioned amines affords the 2-ace-
tyl-7-aminotropones (4a-g) in 28-92% yields, i.e., in yields
which are generally better than those obtained from 1 and the
amines. The isomeric 3-acetyl-2-methoxytropone (3) reacts
with the same amines to afford the 3-acetyl-2-aminotropones
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(5a-d, f, g) in 20-61% yields, compounds 5b in 11% yield, and
compound 5c¢ in only 3% yield.
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The LR. spectra were taken on a JASCO 1RA-1 spectrophotometer,
the U.V. spectra on a Hitachi EPS-3T spectrophotometer. The 'H-
N.M.R. spectra were recorded with a Hitachi-Perkin-Elmer R-24 spec-
trometer (60 MHz).

2-Acetyl-7-aminotropones (4) and 3-Acetyl-2-aminotropones (5):
Method A; Compounds 4 from 1 and Amines:
2-Acetyl-7-aminotropone (4a): A suspension of 3-acetyltropolone (1;
410 mg, 2.5 mmol) in aqueous 28% ammonia (10 ml) is allowed to
stand at room temperature for a week. The mixture is then extracted
with chloroform (3 x 30 ml), the extract washed with water (50 ml), dried
with sodium sulfate, and evaporated. The residual product is recrystal-
lized; yield: 122 mg (30%).

2-Acetyl-7-methylaminotropone (4b): A suspension of 3-acetyltropo-
lone (1; 410 mg, 2.5 mmol) in aqueous 40% methylamine solution (10
ml) is allowed to stand at room temperature for a week. The mixture is
worked up as described above; yield: 398 mg (90%).

2-Acetyl-7-ethylaminotropone (dc): A suspension of 3-acetyltropolone
(15 410 mg, 2.5 mmol) in aqueous 70% ethylamine solution (8 ml) is al-
lowed to stand at room temperature for 3 days. The mixture is worked
up as described above; yield: 248 mg (52%).

2-Acetyl-7-benzylaminotropone (4d): A solution of 3-acetyltropolone
(1; 410 mg, 2.5 mmol) and benzylamine (268 mg, 2.5 mmol) in ben-
zene (10 ml) is refluxed for 3 h in the presence of sodium acetate (200
mg). The mixture is washed with water (2 x 50 ml), dried with sodium
sulfate, and evaporated. The residual product is recrystallized; yield:
63 mg (10%).

2-Acetyl-7-diethylaminotropone (4¢): A mixture of 3-acetyltropolone
(15 410 mg, 2.5 mmol), diethylamine (200 mg, 2.7 mmol), and metha-
nol (10 ml) is allowed to stand at room temperature for a week. The
solvent is then evaporated and the residue is chromatographed on a
preparative Wakogel B-10 plate (30 x 30 cm®) with ethyl acetate and
recrystallized; yield: 25 mg (4.6%).

2-Acetyl-7-pyrrolidinotropone (4f): A mixture of 3-acetyltropolone (1;
410 mg, 2.5 mmol), pyrrolidine (200 mg, 2.8 mmol), and methanol (10
ml) is allowed to stand at room temperature for a week and then
worked up as described above; yield: 43 mg (7.9%).
2-Acetyl-7-morpholinotropone (4g): A solution of 3-acetyltropolone (1;
410 mg, 2.5 mmol) and morpholine (305 mg, 3.5 mmol) in benzene (20
ml) is refluxed for 4 h in the presence of sodium acetate (200 mg). The
mixture is washed with water (2 x 50 ml) and dried with sodium sulfate.
The solvent is removed and the residue is chromatographed on a pre-
parative Wakogel B-10 plate (30 x 30 cm?) with ethyl acetate and re-
crystallized; yield: 75 mg (13%).

Method B; Compounds 4 or 5 from 2 or 3, respectively, and Am-
ines: A suspension or solution of 2-acetyl-7-methoxytropone (2; 445
mg, 2.5 mmol) or 3-acetyl-2-methoxytropone (3; 445 mg, 2.5 mmol) is
treated with the appropriate amine in the same manner as described
for starting material 1 under Method A. Work-up as above affords the
product 4 or 5, respectively.
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Table 1. 2-Acetyl-7-aminotropones (4) prepared

4 R! R? Reaction conditions Yield m.p. [°C] Molecular

[%] (Solvent) formula®

Sub- Solvent Temperature,
strate Time

a H H 1 - r.t., 7 days 30 126-127° CyHyNO,
2 - r.t, 3 days 32 (benzene) (163.2)

b CH;4 H 1 - r.t, 7 days 90 70-71°¢ CoH;NO,
2 — rt, 1h 92 (hexane) (177.2)

c C,Hs H 1 — r.t., 3 days 52 62-63° C H;;NO,
2 - rt,24h 61 (hexane) (191.2)

d —CH,—C4Hs; H 1 CsH¢/AcONa reflux, 3 h 10 65.5-66.5° Ci6HsNO,
2 CsHs/AcONa reflux, 3 h S0 (benzene/ (253.3)

hexane)

e C2H5 Csz 1 (‘H}OH r.t., 7 dayS 4.6 60-61° C”H”NO:

2 CH;0H rt, 24 h 28 (benzene/ (219.3)
hexane)

f —(CHy),~ 1 CH,0H r.t., 7 days 7.9 133-134° C3HsNO,

2 CH,0H rt, 1h 62 (benzene/ (217.3)
hexane)

g —CH,—CH,—0—CH,—CH,— 1 C¢Hs/AcONa reflux, 3.5 h 13 87-88° C3H1sNO;

2 Ce¢Hy/AcONa reflux, 3 h 67 (benzene/ (233.3)
hexane)

* The microanalyses were in satisfactory agreement with the calculated values: C, £0.29; H, £0.20; N, +0.16.

Table 2. 3-Acetyl-2-aminotropones (5) prepared

5 R' R? Reaction conditions Yield m.p. [°C] Molecular

[%] (solvent) formula®
Solvent Temperature,
Time

a H H - r.t., 3 days 30 101-102° CoHoNO,
(benzene) (163.2)

b CH, H - r.t., 10 days 11 64-66° CyH1NO,
(hexane) (177.2)

(v C;Hs H - r.t., 7 days 3.0 111-113° C“H|3N02
(hexane) (191.2)

d —CHZ_C(,HS H C(,Hﬁ/ACONa reflux. 3h 61 176-178° C](,H|5N02
(benzene/ (253.3)
hexane)

f —(CH,)s— CH,OH r.t., 7 days 25 101-102° C3H5sNO,
(benzene/ (217.3)
hexane)

g —CH,—CH,—0—CH,—CH,— CH,0H rt.,24h 20 116-118° C3HsNO;
(benzene/ (233.3)
hexane)

* See footnote a of Table 1.

Table 3. Spectral Data of Compounds 4 and §

Com- LR (CHCL) U.V.(CH;OH) TH-N.M.R. (CDCl/TMS,,)

pound viem™] A [nm] (loge) 8 [ppm]

4a 3500,3350, 243 (2.34), 350 (3.82),  2.60 (s, 3H, CO—CHy); 6.4 (br, 2H, NH,); 6.5-7.4 (m, 3H, 4,5.6-H); 7.61 (dd, 1H, J=8.1,
1700, 1600 413 (3.99) 1.4 Hz, 3-H)

4b 3310, 1700, 248 (4.30), 350 (3.89),  2.59 (s, 3H, CO—CH,); 3.12 (d, 2H, J=5.7 Hz, CH3); 6.50 (d, 1 H, J=9.6 Hz, 5-H); 6.74 (d,
1600 425 (4.14) TH, J=9.6 Hz, 6-H); 7.28 (dd, 1 H, J=9.6, 1.4 Hz, 4-H); 7.63 (dd, 1 H, J=9.6, 1.4 Hz, 3-H);

7.7 (br, 1H, NH)

4c 3280, 1690, 248 (4.31), 352 (3.90), 1.38 (t, 3H, J=7.0 Hz, CH3); 2.56 (s, 3H, CO—CHy3); 3.40 (m, 2H, CH,); 6.4-7.7 (m, SH,
1595 415 (4.02) 3,4,5,6-H, NH)

44 3280, 1695, 248 (4.33), 352 (3.93), 2.54 (s, 3H, CO—CHy,); 4.50 (d, 2H, J=6.0 Hz, CH>); 6.4-7.8 (m, 4H, 3,4,5,6-H); 7.25 (s,
1595 415 (4.09) 5Haurom); 7.90 (br, 1H, NH)

de 1690, 1605 260 (4.23), 374 (3.57), 1.24 (t, 6 H, J=6.6 Hz, 2CH,); 2.46 (s, 3H, CO—CH,); 3.56 (q, 4H, J=6.6 Hz, 2CH,); 6.2-

470 (3.94) 7.9 (m, 4H, 3,4,5,6-H)
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Com- LR. (CHCly)

U.V. (CH;0H)

"H-N.M.R. (CDCL/TMS,,)

pound vem ™1 A [nm] (loge) é [ppm]
4 1675, 1595 248 (4.33), 352 (3.93),  1.8-2.3 (m, 4H, 2CH,); 2.48 (s, 3H, CO—CH,); 3.4-3.8 [m, 4H, 2(N)—CH,]; 6.21 (d, | H,
415 (4.09) J=10 Hz, 5-H); 6.45 (d, 1 H, J=10 Hz, 6-H); 7.01 (dd, 1H, J=10, 1.2 Hz, 4-H): 7.80 (dd,
1 H, J=10, 1.2 Hz, 3-H)
4g 1690, 1600 260 (4.16), 380 (3.72),  2.46 (s, 3H, CO—CH;); 3.3-3.5 [m, 4H, 2(N)~—CH,]; 3.7-3.9 [m, 4H, 2(0)—CH,]; 6.4-7.7
450 (3.89) (m, 4H, 3,4,5,6-H)
5a 3360, 3240, 238 (4.22), 277 (3.80),  2.67 (s, 3H, CO—CHa); 6.4-7.6 (m, 5H, 3,4,5,6-H, NH); 9.5 (br, 1H, NH)
1645, 1620 358 (3.65)
5b 3280, 1695, 248 (4.27), 356 (3.85),  2.80 (s, 3H, CH;); 2.97 (d. 3H, J=6.6 Hz, N—CH;); 6.4-7.6 (m, 5H, 3,4,5,6-H. NH)
1580 425 (4.06)
¢ 3200, 1745, 248 (4.31), 317 (3.46),  1.28(t,3H, J=6.6 Hz, CH;); 2.55 (s, 3H, CO—CH.); 3.72 (g, 2 H, J=6.6 Hz, CH.,); 6.5-7.5
1600 430 (2.80) (m, SH, 3,4,5,6-H, NH)
5d 3230, 1700, 254 (3.71), 370 (2.93),  2.45 (s, 3H, CO—CH,); 4.28 (d, 2H, J=6.0 Hz, CH,); 6.3-7.8 (m, 4 H, 3.4,5,6-H); 7.22 (s,
1610 420 (2.97) 5Hyom); 8.95 (br, 1H, NH)
5f 1640, 1595 250 (4.42), 394 (3.90),  1.8-2.1 (m, 4H, 2CH,); 2.48 (s, 3H, CO—CH>); 3.4-3.7 [m, 4H, 2(N)—CH-]; 6.1-7.7 (m,
450 (4.18) 4H, 3,4,5,6-H)
5g 1705, 1565 282 (4.18), 366 (3.91),  2.58 (s, 3H, CO—CH;); 3.2-3.5 [m, 2 H, 2(N)~—CH,); 3.7-4.0 [m, 4H, 2(0)—CH,): 6.5-7.5

440 (3.65)

(m, 4H, 3,4,5,6-H)
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