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Abstract—A general procedure was proposed for synthesizing 3-R-1-adamantyl methyl ketones from the
corresponding adamantanecarbonyl chlorides and dimethyl malonate in toluene (benzene) in the presence of
sodium hydroxide. Intermediate dimethyl (3-R-1-adamantylcarbonyl)malonates can also be isolated. The
resulting ketones were brought into reactions with hydroxylamine and formamide in the presence of formic
acid to obtain the corresponding oximes and 1-(3-R-1-adamantyl)ethylamines. Dimethyl (3-R-1-adamantyl-
carbonyl)malonates reacted with phenylhydrazine to give adamantyl-substituted 4,5-dihydropyrazol-5-one
derivatives.

We previously reported [1] on the synthesis ofto occur, and the only isolated product was (1-ada-
(3-hydroxy-1-adamantyl) methyl ketone by the actiormantyl)acetic acid. The applicability of sodium
of dimethyl malonate and NaOH on 3-bromo- andhydroxide for the synthesis of ketones from acyl
3-chloro-1-adamantanecarbonyl chlorides in toluenehlorides and dialkyl malonates is limited because
and subsequent hydrolysis. We alsocegeded in of possible hydrolysis of the initial acyl chloride.
isolating intermediate dimethyl (3-bromo- and Comparison of the dissociation constants of 3-substi-
3-chloro-1-adamantylcarbonyl)malonates. With théuted 1-adamantanecarboxylic acidsK(x 10"
goal of extending the above procedure to the synthes®-Cl-1-AdCOOH, 7.13; 3-Br-1-AdCOOH, 6.46;
of the other 3-R-1-adamantyl methyl ketones an@®-HO-1-AdCOOH, 4.86; 3-Ph-1-AdCOOH, 1.71) [2]
revealing the dependence of the reaction direction owith those of aliphatic and aromatic acidsk[p<10°:
the dissociation constant of 1-adamantanecarboxyliPhCOOH, 6.6; CE(CH,)sCOOH, 1.28; CHCOOH,
acids, in the present work we studied the reactiond.75] [3] led us to presume that just the difference in
of 3-chloro-, 3-ethyl-, 3-phenyl-, and 3-amino-1-ada-the acidity is the main factor determining different
mantanecarbony| chloridesa—Id and also of 1-ada- behavior of acid$a—Id andle in the above reaction.
mantylacetyl chloridel€) with dimethyl malonate in Hydrolysis of ketodiestertib —Ild in a mixture of
toluene (benzene) in the presence of sodium hydroxidacetic acid with water and sulfuric acid (QEOOH-
(Scheme 1). As a result, we isolated dimethyl (3-R-1H,0-H,SO, ratio 10:3:1) afforded the corresponding
adamantylcarbonyl)malonatdsa—Ild which were 3-R-1-adamantyl methyl ketoneBlb —Illd . The
characterized by IR andH NMR spectroscopy. The hydrolysis of compoundla in 6 h gave 3-hydroxy-
reaction with (1-adamantyl)acetyl chloride failed 1-adamantyl methyl ketondllf ). By shortening of

Scheme 1.
R R
NaOH
+ CH,(COOCHy), ——— _—
CoCl COCH(COOCHy), COCH;,
Ia-Id IIa-IId II1a—IIId, IIIf

R = Cl (@), CHs (b), CeHs (c), NH, (d), OH ().
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the hydrolysis time to 1 h we succeeded in isolating

66% of 3-chloro-1-adamantyl methyl keton#lg ).
In addition, 4% of ketondllf was isolated by frac-
tional recrystallization.

Ketonesllla —lllc andllIf reacted with hydroxyl-

amine hydrochloride in 50% aqueous alcohol in the

presence of NACO; to give oximeslVa-IVc and IVf
in high yields. The reduction ofVa-IVc and IVf
with metallic sodium in boiling anhydrous ethanol,

followed by treatment with gaseous hydrogen chloride

afforded 20-29% of amine hydrochloridéga-Vc and

Vf (Scheme 2). The same products (compouxds
Vb, andVf) were obtained in 1.52% yield by direct
reductive amination of ketoneBla, Illb, and llIf
with formamide in the presence of formic acid and
subsequent treatment with gaseous HCI (Scheme 2).

Scheme 2.

NH,OH-HCI, NayCO;

ﬁ/CH?,

NOH
v

- (1) Na/C,Hz0H

(2) HCI
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(1) HCONH,, HCOOH
2) HCI
) _cn,
cH
NH,- HCI
v

We also examined the possibility of using pre-
viously synthesized ketodiesters of the adamanta
series [1] to prepare heterocyclic compounds. For thi

e
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Scheme 3.
R
+ CgH;NHNH,
COCH(COOCHy),
VIa, VIb
R
COOCH,
g 0
N
AN
CeHs
VIIa, VIIb

R = H (@), Br (b).

UV-254 plates. Tables 1 and 2 contain yields, physical
properties, and spectral parameters of the prepared
adamantyl ketones and their derivatives.

Dimethyl (3-R-1-adamantylcarbonyl)malonates
lla-lld. A mixture of 1.08 g (27 mmol) of sodium
hydroxide, 12 ml of toluene (or benzene), and 2.5 ml
(21.6 mmol) of dimethyl malonate was vigorously
stirred for 3640 min at 25C, and a solution of
10.8 mmol of 1-adamantylcarbonyl chlorida-Id
in 12 ml of toluene (or benzene) was added to the
resulting suspension. The mixture was stirred for 1 h
at room temperature and was poured into 50 ml of
10% sulfuric acid. The organic phase was separated,
washed with Z50 ml of water, 50 ml of a 10% solu-
tion of sodium carbonate, and again witlk 20 ml of
water, dried, and distilled under reduced pressure.
Dimethyl malonatellc was a thick oily material
which decomposed on distillation in high vacuum.
rystalline productsla, 1lb, andlld were recrystal-
fized from alcohol.

purpose, dimethyl (1-adamantylcarbonyl)malonate
(Vla) and dimethyl (3-bromo-1-adamantylcarbonyl)- ~3-R-1-Adamantyl methyl ketones llia-llid and

malonate YIb) were treated with phenylhydrazine in !If. A mixture of 6.1 mmol of ketodiestelt , 20 ml
acetic acid at room temperature. The reaction yielde@f acetic acid, 6 ml of water, and 2 ml of concentrated
methyl 3-(3-R-1-adamantyl)-1-phenyl-5-oxo-4,5-di-sulfuric acid was refluxed for -2 h. It was then

hydropyrazole-4-carboxylatéglla and Vllb , respec- Ccooled and poured into ice water. Ketonk and
tively (Scheme 3). llid were filtered off and recrystallized from hexane.

Productsllib , llic, andllif were isolated by extrac-
tion with chloroform. CompoundHdib andllic were
purified by vacuum distillation.

The 'H NMR spectra were recorded on a Bruker 3-R-1-Adamantyl methyl ketone oximes IValVc
AC-300 spectrometer (300.13 MHz) in DMSO usingand IVf. A solution of 0.77 g (11 mmol) of hydroxy!-
HMDS as internal reference. The IR spectra wer@amine hydrochloride and 0.53 g (5 mmol) of sodium
measured on a Specord M-80 instrument in KBr. Thearbonate in 5 ml of water was added to a solution
purity of the products was checked by TLC on Silufolof 10 mmol of ketonelll in 15 ml of ethanol. The
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Table 1. Yields, melting points, TLC data, and IR spectra of compouridsvy and VIl

Cﬁzp. Yloe/ld’ mp, °C R (eluent) IR spectrum,v, cni?t
b 67 4951 0.86 2920, 2860 (CH, Ad); 1750, 1720 (COOCk C=O0)
(CCl,~Me,CO, 6:1)
lic 60 a 0.33 2920, 2860 (CH, Ad); 1750, 1720 (COOCk C=O0)
(hexaneMe,CO, 3:1)
ld 41 74-76 0.25 3450 (NH,); 2920, 2860 (CH, Ad); 1765, 1720 (COOCH
(ccly C=0)
lla 66 53-55 0.74 2920, 2860 (CH, Ad); 1710 (G=0)
(CCl,-Me,CO, 6:1)
lllb 51 b 0.60 2920, 2860 (CH, Ad); 1720 (G=0)
(CCly)
llic 62 c 0.42 2920, 2860 (CH, Ad); 1720 (G=0)
(CCly)
lld 64 101-103 0.55 3450 (NH,); 2920, 2860 (CH, Ad); 1710 (G=0)
(CCl,~Me,CO, 6:1)
IVa 84 154-156 0.53 3250 (OH); 2910, 2860 (Cj Ad); 1665 (G=N)
(CCl,~Me,CO, 6:1)
Vb 84 133-134 0.91 3260 (OH); 2920, 2850 (Cj Ad); 1660 (G=N)
(CCl,~Me,CO, 6:1)
Ve 81 148-149.5 0.48 3220 (OH); 2920, 2860 (Cj Ad); 1670 (G=N)
(CCly)
IV 60 | 179.5-181.5 0.20 3300 (OH); 2900, 2850 (Cj Ad); 1620 (G=N)
(CCl,-Me,CO, 2:1)
Va 15 296-297 - 3000 (NH); 2910, 2860 (CH, Ad)
(decomp.)
Vb 20 233-235 - 3020 (NH); 2920, 2860 (CH, Ad)
Ve 21 242244 - 3000 (NH); 2920, 2860 (CH, Ad)
i 32 300-301 - 3280 (OH); 3000 (NH); 2920, 2860 (CH, Ad)
(decomp.)
Vlla 82 128-130 0.48 2910, 2860 (CH, Ad); 1765, 1750 (COOCE C=0); 1650
(CCl-Me,CO, 2:1)| (C=N)
Viib 51 65-67 0.76 2900, 2850 (CH, Ad), 1730, 1720 (COOCK C=0); 1620
(Me,CO) (C=N)

@ Decomposes on attempted distillation.
® bp 10:109C (2 mm); nZ’ 1.4996.
® bp 112119C (2 mm); ¥ 1.5606.

mixture was stirred for 1 h, and the precipitate waschloride. The precipitate was filtered off, washed with
filtered off and recrystallized from alcohol. anhydrous acetone, and recrystallized from ethanol.

1-(3-R-1-Adamantyl)ethylamine hydrochlorides b. A solution of 2.2 mmol of oximdV in 25 ml
Va-Vc and Vf. a. A mixture of 10 mmol of ketone of anhydrous alcohol was heated to the boiling point,
[, 2 ml (50 mmol) of formamide, and 4 ml 2.6 g (11.3 mmol) of metallic sodium was slowly
(100 mmol) of formic acid was refluxed for 3 h. It added through the reflux condenser, and the mixture
was then cooled, 20 ml of 20% hydrochloric acid wasvas heated until it became homogeneous. Water,
added, and the mixture was refluxed for 2 h, cooled25 ml, was added, the solvent was distilled off under
and made alkaline (pH %12). The products were reduced pressure, and the residue was extracted with
extracted into diethyl ether, the extract was dried oveether. The extract was dried over potassium hydroxide
potassium carbonate and saturated with hydrogesnd saturated with hydrogen chloride. The precipitate
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Table 2. 'H NMR spectra §, ppm) of compounddl-V and VI

Comp.

no CH,, CH (Ad) Other protons

lib 1.40-2.05 m (14H) |0.78 t (3H, CHCH.), 1.12 q (2H, ®,CH,), 3.68 s (6H, 2CHOOC), 5.48 s (1H, CH)
lic 1.85-2.06 m (14H) |3.65 s (6H, 2CHOOC), 5.24 s (1H, CH), 7.17.30 m (5H, GHs)

lid 1.65-2.06 m (14H) |3.15 br.s (2H, NH), 3.66 s (6H, 2CHOOC), 5.22 s (1H, CH)

lla | 1.65-2.02 m (14H) [2.17 s (3H, CHCO)

b 1.38-1.95 m (14H) [0.75 t (3H, CHCH,), 1.07 q (2H, G1,CHy), 2.10 s (3H, CHCO)

llic 1.80-2.02 m (14H) [2.15 s (3H, CHCO), 7.267.30 m (5H, GHs)

liid 1.64-2.02 m (14H) [2.16 s (3H, CHCO), 3.24 br.s (2H, NK)

IVa 1.65-2.01
IVb 1.371.95
Ve 1.73-2.00
IVf 1.53-1.68
Va 1.50-2.05
Vb 1.65-2.10

(14H) [2.15 s (3H, CHCO), 9.50 s (1H, NOH)

(14H) |0.79 t (3H, CHCH ), 1.09 q (2H, &1,CHs), 2.10 s (3H, CHCO), 9.30 s (1H, NOH)
(14H) |2.11 s (3H, CH), 7.157.30 m (5H, GHs), 9.38 s (IH, NOH)

(14H) |2.12 s (3H, CHCO), 4.38 s (1H, OH), 12.50 s (1H, NOH)

(14H) |1.18 d (3H, CH), 2.84 m (1H, CH), 8.05 br.s (2H, N

(14H) |0.80 t (3H, CHCH.), 1.15 d (3H, CH), 1.35 q (2H, ®1,CHy), 2.95 m (1H, CH),
8.3 br.s (2H, NH)

(14H) |1.40 d (3H, CH), 2.80 m (I1H, CH), 4.35 s (1H, OH), 8.12 br.s (2H, BHH
(15H) [2.25 s (3H, CHOOC), 4.85 s (1H, CH, pyrazole), 6.8050 m (5H, GHs)
(14H) |2.15 s (3H, CHOOC), 4.62 s (1H, CH, pyrazole), 67640 m (5H, GHg)

3333333333333

Ve 1.50-2.10
Vila 1.65-2.00
Vilb 1.60-1.95

333

was filtered off, washed with anhydrous acetone, REFERENCES
dried, and recrystallized from ethanol.

Methyl 3-(3-R-1-adamantyl)-5-oxo-1-phenyl- 1. Makarova, N.V., Moiseev, |.K., and Zemtsova, M.N.,
4,5-dihydropyrazole-4-carboxylates Vlla and Vlib. Russ. J. Gen. Cheml1999, vol. 69, no. 4, pp. 675
A mixture of 1.7 mmol of ketodieste¥la or Vib, 676.

1.7 mmol of phenylhydrazine, and 5 ml of glacial2. Stetter, H. and Mayer, JChem. Ber.,1962, vol. 95,
acetic acid was stirred for 54 h at room temperature. no. 3, pp. 667672.

The precipitate of compoun¥lla or VIIb was fil- 3. Spravochnik khimik§Chemist's Handbook), Moscow:
tered off and recrystallized from alcohol. Khimiya, 1964, vol. 3, p. 85.
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