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According to publisheddata, aromatica,b-un-
saturated ketones react with CHacids, generallyfol-
lowing the 1,4-addition pattern [135]. However, apart
from 1,2- and 1,4-addition,these reactions can be
accompanied by cyclization or cycloisomerization of
the 1,4-adducts. For example, 1,3-diphenyl-2-propen-
1-one reacts with ethyl acetoacetate and its derivatives
to give ethyl 2-oxo-4,6-diphenyl-3-cyclohexenecar-
boxylate and its substituted analogs[6].

In continuation of our studies ona,b-unsaturated
ketones of the adamantane series [7] and with the goal
of obtaining new adamantyl-containing ketones, we
examined the reactions of 1-(1-adamantyl)-3-phenyl-
2-propenone (I ) and 1-(1-adamantyl)-4-phenyl-3-
buten-2-one (II ) with the following CH acids: acetyl-
acetone, ethyl acetoacetate, and trinitromethane. The
reactions were carried out in anhydrous ethanol using
10% sodium ethoxide as a base which is incapable of
forming complexes at the carbonyl oxygen atom of

ketonesI and II . The reactant mixtures were refluxed
for 537 h. As a result, weobtained 4-acetyl-1-(1-ada-
mantyl)-3-phenylhexane-1,5-dione (IIIa ), 5-acetyl-1-
(1-adamantyl)-4-phenylheptane-2,6-dione (IVa ),
1-(1-adamantyl)-4-(ethoxycarbonyl)-3-phenylhexane-
1,5-dione (IIIb ), and 1-(1-adamantyl)-5-(ethoxycar-
bonyl)-4-phenylheptane-2,6-dione (IVb ). The reac-
tions of I and II with trinitromethane in dioxane at
room temperature in theabsence of a catalyst afforded
1-(1-adamantyl)-4,4,4-trinitro-3-phenyl-1-butanone
(V) and 1-(1-adamantyl)-5,5,5-trinitro-4-phenyl-2-
pentanone (VI ), respectively (Scheme 1).

According to the1H NMR data,compoundsIII 3VI
are 1,4-addition products of CH acids at the double
bond of unsaturated ketonesI and II . No cyclization
of the adducts wasobserved.

4-Acetyl-1-(1-adamantyl)-3-phenyhexane-1,5-di-
one (IIIa). KetoneI , 3.8 mmol, andfreshly distilled
acetylacetone, 3.8mmol, were dissolved on heating

Scheme 1.

R = CH3 (a), R = C2H5O (b); I , III , V, n = 0; II , IV , VI , n = 1.
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in 20 ml of a 10% solution of sodium ethoxide in
anhydrous ethanol. The mixture was refluxed for 7 h
and diluted with 100 ml ofwater, and theprecipitate
was filteredoff, dried, andrecrystallized from hexane.
Yield 63%, mp 1113113oC. 1H NMR spectrum,d,
ppm: 1.6531.96 m (15H, CH2 and CH in Ad), 2.42 s
(6H, CH3CO), 3.22 d (2H, COCH2), 3.79 q (1H,
CHC6H5), 5.76 d (1H, CH), 6.8037.30 m (5H,
C6H5). IR spectrum,n, cm31: 2900,2850 (CH2, Ad);
1715, 1705 (CÍO).

1-(1-Adamantyl)-4-(ethoxycarbonyl)-3-phenyl-
hexane-1,5-dione (IIIb) was synthesized in a similar
way. Yield 49%, mp 1083109oC. 1H NMR spectrum,
d, ppm: 1.00 t (3H, CH2CH3), 1.6531.96 m (15H,
CH2 and CH in Ad), 2.41 s (3H, CH3CO), 2.76 d
(2H, COCH2), 3.05 q (1H, CHC6H5), 3.22 q (2H,
CH2CH3), 5.75 d (1H, CH), 6.9537.30 m (5H,
C6H5). IR spectrum,n, cm31: 2900,2850 (CH2, Ad);
1745, 1735,1715 (CÍO).

5-Acetyl-1-(1-adamantyl)-4-phenylheptane-2,6-
dione (IVa) was synthesized in a similarway. Yield
71%, mp 1483150oC. 1H NMR spectrum,d, ppm:
1.20 s (6H, CH3CO), 1.7531.98 m (15H, CH2 and
CH in Ad), 2.58 s (2H, CH2, Ad), 3.24 d (2H,
COCH2), 4.14 q (1H, CHC6H5), 5.78 d (1H, CH),
6.8037.20 m (5H, C

6
H

5
). IR spectrum,n, cm31: 2900,

2850 (CH2, Ad); 1730, 1710 (CÍO).

1-(1-Adamantyl)-5-(ethoxycarbonyl)-4-phenyl-
heptane-2,6-dione (IVb)was synthesized in a similar
way. Yield 61%, mp 1383140oC. 1H NMR spectrum,
d, ppm: 1.20 t (3H, CH2CH3), 1.6831.96 m (15H,
CH2 and CH in Ad), 2.27 s (2H,AdCH2), 2.53 s
(3H, CH3CO), 3.17 d (2H, COCH2), 3.25 q (1H,
CHC6H5), 3.49 q (2H, CH2CH3), 5.77 d (1H, CH),
7.4837.83 m (5H, C6H5). IR spectrum,n, cm31: 2900,
2850 (CH2, Ad); 1755, 1720,1705 (CÍO).

1-(1-Adamantyl)-4,4,4-trinitro-3-phenyl-2-bu-
tanone(V). KetoneI , 3.8 mmol, and trinitromethane,
0.57 g (3.8 mmol),were dissolved in 8 ml of dioxane,
and the mixture was kept for 12 h atroom tempera-
ture. It wasthen diluted with 100 ml ofwater, and

the product was filtered off and recrystallized from
ethanol. Yield81%, mp 1313132oC. 1H NMR spec-
trum, d, ppm: 1.6531.93 m (15H, CH2 and CH in
Ad), 3.22 d (2H, COCH2), 5.76 d (1H, CH), 7.423
7.97 m (5H, C6H5). IR spectrum,n, cm31: 2900,
2850 (CH2, Ad); 1725 (CÍO); 1670,1345 (NO2).

1-(1-Adamantyl)-5,5,5-trinitro-4-phenyl-2-pen-
tanone (VI) was synthesized in a similarway. Yield
93%, mp 84386oC. 1H NMR spectrum,d, ppm:
1.583 1.85 m (15H, CH2 and CH, Ad), 2.14 s (2H,
AdCH2), 3.43 d (2H, COCH2), 5.24 d (1H, CH),
7.3637.79 m (5H, C6H5). IR spectrum,n, cm31:
2900, 2850 (CH2, Ad); 1720 (CÍO); 1630, 1320
(NO2).

The 1H NMR spectra were recorded on a Bruker
AC-300 instrument (300.13 MHz) in DMSO relative
to HMDS as internal reference. The IR spectra were
measured on a Specord M-80 spectrometer inKBr.
The purity of the products waschecked by thin-layer
chromatography on Silufol UV-254 plates (develop-
ment with iodine vapor).
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