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Abstract—Cyclic - andy-diketones of the adamantane senesre synthesized by reactions of chlorides of
1l-adamantanecarboxylic acids and 1-adamantyl bromomethyl ketone with cyclic enamines 1-morpholino-1-
cyclopentene and 1-morpholino-1-cyclohexene. Cyclization of fiiketones obtained wagerformed by
reaction with hydroxylamine and phenylhydrazine.

B-Diketones are well-known initial compounds in 10% hydrochloric acid. Apparently intermediately
the syntheses of quite a number of heterocy§¢lds form unstable in ai3-aminovinyl ketones that afford
However a synthesis off-diketones of adamantane on hydrolysis 2-(1-adamantanoyl)cyclopentane-1-one
series was considered only in a few articles. In [2, 3](IV), 2-(1-adamantanoyl)cyclohexane-1-oneva),
was described the application of metal complexes (02-(3-hydroxy-1-adamantanoyl)cyclohexane-1-one
copper or cobaltffrom aliphatic B-diketones to the (Vb), and 2-(1-adamantanoylmethyl)cyclohexane-1-
preparation of a-(1-adamantylB-dicarbonyl com- one {c). Similar to the synthesis of 3-hydroxy-1-
pounds. For instance, by reactidretween copper adamantyl methyl ketone [22] in this reaction at the
bis(3-methylpentane-2,4-dithionate) with 1-bromo-hydrolysis stage the bromine is replaced by hydroxy
adamantane at heating ichloroform or chloro- group.

benzene for 48 h were obtained 3-(1-adamantyl)-3- Aiming at preparation of new-diketones of the

methylpentane-2,4-dionefs]. adamantane series wearried out a reaction of
Cyclic B-diketones can be prepared by Stork reac4-adamantyl bromomethyl ketone VI() with
tion, namely by acylation of enamines with acyl 1-morpholino-1-cyclopentene and 1-morpholino-1-
chlorides in the presence of triethylamine followedcyclohexene in benzene followed by hydrolysis with
by hydrolysis [4-6]. This reaction is best studied on 10% hydrochloric acid. As a result wersolated
the cyclic enamines and acyl chlorides of aliphatic [7]2—(1—adamantanoylmethyl)cyclopentan—l—one VII(

and aromatic acids [8, 9Here in somecases were n = (), and 2-(1-adamantanoylmethyl)cyclohexan-1-
separated intermediate vinylog amidd®], thereac- gne Vil , n= 1).

tion course was studied with NMR spectrosc¢p¥], _ . _ _

and also was elucidated the influence of various bases 1hiS reaction is a continuation of the study on the
[12], of enamine cycle siz§l3], was determined the Chemical properties of bromoketonél. Formerly
structure ofB-diketones formed14, 15], andwere Was studied the behavior of ketok¢ in N-alkylation
investigated furthechemical transformations thereof Of amines[25], C-alkylation ofdiethyl malonatg27],
[16]. The cyclic B-diketones at certain basicity of the and O-alkylation with sodium or potassium methylate
medium can be cleaved into ketocarboxylic acids with(ethylate, isopropylatetert-butylate) [28].

chain elongation [1721]. In order toinvestigate the chemical properties of

In extension of our studies [226] on the syn- diketones fromadamantane series and in extension of
thesis of carbonyl derivatives of adamantane seriegur studies on heterocycle synthesis we carried out
we carried out reactions of l-adamantylcarbonylreactions of B-diketone (V) with hydroxylamine
chloride (), 3-bromo-1-adamantylcarbonyl chloride hydrochloride and phenylhydrazine. As a result were
(1), and 1-adamantylacetyl chloridelll() with  obtained respectively 3-(1-adamantyl)-5,6-dihydro-
cyclic enamines (1-morpholino-1-cyclopentene andiH-cyclopentaglisoxazole (X) and 3-(1-adamantyl)-
1-morpholino-1-cyclohexene) and obtained the cor2-phenyl-2,4,5,6-tetrahydrdpyrazole ). Yields,
responding diketones. The reactions were performegroperties, elemental analyses, and IR spectra of
in chloroform in the presence of anhydrous triethyl-compounds synthesized are listed in Table 1, and
amine, and theubsequent hydrolyses was done withtheir *H NMR spectra in Table 2.

1070-4280/01/3702-0256$25.@2001 MAIK “Nauka/lnterperiodica



SYNTHESIS AND CYCLIZATION OF DIKETONES

0 0
() R
N (l)‘
ﬁj/_\ ||> Q fj»C—(CHz)y
C(CHz)y o — |
(CH), (L, ¢
1111 . 01‘ BN

)

I
—C(CHy),

-
-
a
e

(CH), (CH),
HCI/H,0

R=H R=Br

| |

ey I

(CHy), (CH,),
IV, Va, ¢ Vb

y
q N (CH)y, ~——= \EQCHz)n
\_/ \_/

n=0,1 ’
AdCH,Br
7
0 0 CH,CAd
I H' .
CH,CAd — QO N (CHy), )
-O N-H-HBr — Br
(CHy), 7/
VII, VIII
n=0 (VI), 1 (VIII)
I\|I—N—Ph
Ad
d/* NH,OH é,c Aq _NHNHPh NH,NHPh S0

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 2 2001

H,y=0;ll,R=Br,y=0;lll,R= H,y= 1;IV,x= 0,y= 0;Va,x= 1,y= 0;Vb, x= 1; Vc, x= 1,

257



258 MAKAROVA et al.

Table 1. Physico-chemical characteristics of compounds synthesized

Compd.Yield,| mp, R IR spectrum,v, cm* Found, % Calculated, %
no. % °C (eluent) Formula
CH,Ad|C=0|OH |[C=N| C H N C H N
Y 51 | 96-98 |0.37(acetone|2900, |1740| - | - [79.85/7.05 | - |C,H,;0, |79.64|7.10
CCl, 1:4) |2850
Va 53 |131-132(0.65(acetone) 2920, |1700 | - - |78.5019.25 | - |C,;H,,0, |78.42/9.29
2870
Vb 50 | 98-100 [0.54 (acetone) 2910, |1690 |3360| - |[74.00(8.70 | - |C;-H,,0, |73.88/8.75
2860
Vc 48 |115-117|0.55(acetone|2890, (1700 | - - |[78.8019.55 | - |C,H,;O, |78.79(9.55
CCl, 1:4) |2840
VI 76 | 54-55 |0.26(acetone|2910, |1730| - | - |[78.00[9.15 | - |C,H,,0, |78.42|9.29
CCl, 1:4) |2860
VIl 73 |255-256|0.78(acetone] 2920, |1740| - | - [79.00/10.00 - |C,H,0O, |78.79/9.55
2860
IX 55 1168-170(0.33(acetone| 2900, - 1650 | 79.00(8.95 |5.50|C,H,;NO|78.97|8.70 |5.76
ccl, 1:1) |2860
X 58 |152-153(0.76 (acetone|2910, - - 11610 |83.10{8.50 [8.90[C,,H,(N, [82.97|8.23 |8.80
ccl, 1:1) |2850

Table 2. '"H NMR spectra of compounds synthesized], ppm

Compd. CH, CH CH, o-CH, CH OH |CH,-Ad Other
no. |of adamantanpof adamantanpof cycloalkang of cycloalkang of cycloalkansg signals
IV [1.65-1.75 d 2.00 s |1.40 m (4H,|2.30 g (2H) [3.85 t (1H) - - -
(12H) (3H) 2CH,)
Va [1.65-1.75 d 1.95 s |1.25 m (6H,|2.50 g (2H) [3.55 t (1H) - - -
(12H) (3H) 3CH,)
Vb [1.60-1.75 d 1.80 s |1.55 m (6H,|2.25 q (2H) |3.58 t (1H) |3.2's - -
(12H) (2H) 3CH,) (1H)
Ve [1.65-1.75 d 1.96 s |1.37 m (6H,|2.38 q (2H) [3.63 t (1H) - [3.25 s -
(12H) (3H) 3CH,) (2H)
VI 1.681.75 d 1.80 s 1.25-1.48 m (2.38 g (2H) [3.60 m(1H) - - 3.25 d [2H,
(12H) (3H) (4H, 2CH,) C(=0)CH]]
Vil |1.60-1.75 d 2.05 s [1.10 m (6H, [2.50 q (2H) [3.95 m(1H) | - - |4.60 d [2H,
(12H) (3H) 3CH,) C(=0)CH]]
IX 1.751.80 d 1.95 s 1.051.2 m (2.65 t (2H) - - - -
(12H) (3H) (4H, 2CH)
X 1.751.80 d 1.90 s 1.50-1.60 m (2.48 t (2H) - - - 6.60-7.05 m
(12H) (3H) (4H, 2CH) (5H, GH.)
EXPERIMENTAL 2-(1-Adamantanoyl)cyclopentan-1-one (IV) and

2-(3-R-1-adamantanoyl)cyclohexan-1-ones (\V&).
'H NMR spectra were registered on spectrometeffo a solution of 4.7 mmol of enamine ar@d72 ml
Bruker AC-300 (300.13 MHz)inDMSO, internal (5.2 mmol) of freshly distilled triethylamine in
reference HMDS. IR spectra were recorded on anhydrous chloroform cooled t6O was added drop-
Specord M-80 instrument from KBr pellets. The wise a solution of 4.7 mmol of acyl chloridelll in
purity of compounds was tested by TLC on Silufol 10 ml of anhydrous chloroform. The mixture was
UV-254 plated development in iodingapor. stirred at OC for 6 h and left standing inefrigerator
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for 24 h. Then 20 ml of 10% HCI was added, and the

mixture was boiled for 6 h. The chloroform layer was 9.

separated,washed with 10% solution of N&O;,
then with water, dried, thechloroform was distilled

off, and the dryresidue was recrystallized first from 10.

hexane and therirom 50% aqueous ethanol.

11.

2-(1-Adamantanoylmethyl)cyclopentan-1-one
(VIl) and 2-(1-adamantanoylmethyl)cyclohexan-1-
one (VIII). A solution of 1 g (3.9 mmol) of halo-
ketone VI and 4.3 mmol of enamine in 10 ml of

anhydrous benzene was refluxed for 4 h. Then 10 mj 3.

of 10% HCI was added, and the mixture was refluxed
for 12 h more. Thebenzene layer waseparated,
washed withwater, dried oncalcium chloride, the
benzene was distilledff, and theresidue was re-
crystallized from hexane.

3-(1-Adamantyl)-5,6-dihydro-4H-cyclopentaf]-
isoxazole (1X). To a solution of 1 g(4,1 mmol) of
diketone IV in 7 ml of ethanol was adde@.35 g
(5 mmol) of hydroxylamine hydrochloride in 3 ml of
water. Thereaction mixture was heated for 6 h,
cooled, and the crystalline precipitafiine needles)
was filtered off.

3-(1-Adamantyl)-2-phenyl-2,4,5, 6-tetrahydrof]-
pyrazole (X). A mixture of 0.5 g (2 mmol) of di-

ketonelV, 0.24 ml (2.5mmol) of phenylhydrazine, 21.

and 10 ml of ethanol was refluxed for 6 h. The
precipitate separated on cooling was filtered off and
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