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Abstract—The ClaiserSchmidt reaction between 3-hydroxy-1-adamantyl methyl ketone and aromatic
aldehydes (benzaldehyde and 2-thiophenecarbaldehyde) in 2-propanol catalyzed by 50% aqueous potassium
hydroxide affords 1-(3-hydroxy-1-adamantyl)-3-R-2-propen-1-ones. The reaction of 3-hydroxy-1-adamantyl
methyl ketone with ethyl formate and sodium in benzene gngs to sodium enolate of 1-(3-hydroxy-1-
adamantyl)-3-hydroxy-2-propen-1-one. The lat@ympoundtreated with amine hydrochlorides in 50%
aqueous alcohol furnishes 1-(3-hydroxy-1-adamantyl)-3-NRR’-amino-2-propen-1-ones.

Vinyl ketones and aminovinyl ketones are exten- OH OH
sively used in organic synthesis for preparation of 0 0
linear [1, 2] and heterocyclic [3, 4] compounds. In Il Il [
the literature [5, 6] only syntheses of vinyl ketones CCH, +RCH —> CCH=CHR
and aminovinyl ketones were described proceeding I IIa, b
from 1l-adamantyl methyketone. Yet it is known that
introduction of a substituent in the positio® of R=CH (a),[ ]—(b).
adamantane core results in modified biological S
activity of some heteryladamantanes. I shows that the introduction of the hydroxy group in
We attempted to introduce a hydroxy group intoS POsition of the adamantyl core reduces the ketone
the molecules of 1-(1-adamantyl)-3-NRRMino-2- Eiifégr'fg' avr\llaelfoa”ed tg obtain d'etl'damantyl-;ub_srtrl]t_uted
propen-1-ones whose synthesis had béermerly : gs under conditions usedsp This
described [6] by nitration of hydrochlorides of these @t IS T)artq[ly dltje\;\? the mductlv?;fetcttﬁ: tr][ehydr-
compounds with nitric acid or its mixtures wititetic g)(;)éiti‘y]asl' :e\L;i?jr(]ar.]ce gf t?\f%%gfenc:of@a%ce el?fegtn
acid or acetic anhydride at-25°C with subsequent e >
hydrolysis. However weobtained there only the gi,(lgl(éttr(())r?)s[lzo]leIocallzat|on within - the  adamantane
nitrates of enaminoketones, which on treatment with ’

sodium hydroxide recovered the initial bases. The reaction of 3-hydroxy-1l-adamantyl methyl
. . S ketone with ethyl formate and sodium in benzene
In extension of our investigations [6;-80] on the

synthesis and chemical properties aflamantane OH

carbonyl derivatives as possible initial compounds for 0
preparation of heterocyclic compounds we carried out

the ClaiserSchmidt reaction and performed a syn- I+HCOOC,H, & CCH=CHONa
thesis of-aminovinyl ketones starting with 3-hydr-

oxy-1l-adamantyl methyl ketonel)( We earlier 1

developed a simple and convenient method of its lHNRR'-HCl
synthesis[11]. OH

The ClaiseaSchmidt reaction between ketorie

and aromatic aldehydes (benzaldehyde and 2-thio- (|?
phenecarbaldehyde) in 2-propanol catalyzed by 50% CCH=CHNRR'
agueous potassium hydroxide affords 1-(3-hydroxy-1-

adamantyl)-3-R-2-propen-1-oned )( (Table 1). v

The qualitative comparison of behavior of R = R= H (@, R = H, R = 1-adamantyl lf);
1-adamantyl methyl ketone and that of hydroxyketone R = H, R'= C¢H; (c); NRR* = piperidino @).
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Table 1. Physical characteristics of chalcorlesand enaminoketond¥

Compd. | Yield mp, R IR spectrum,v, CM Found Calcd., %
no. % °C Formula
CH,Ad C(=0) [NH H OH| C H N C H N
Il 67 122-123 - 2910, 2860 1695 3300 - - - - - - -
b 72 85-86 - 2900, 2850] 1680 3300 - - - - - -
IVa 46 46-48 0.35° |2900, 2850 1650 3200 70.60| 8.57 |6.25 C,3HgNO, 70.61| 8.65 | 6.33
IVb 45 213-214 0.606 (2900, 2850 1650 3200 77.81| 9.30 (4.00 C,3H3NO, 77.70| 9.36 | 3.94
IVc 53 143-145 0.616 (2910, 2860 1670 3220 76.75| 7.84 |4.68 CigH,3Ng, 76.78| 7.80 | 4.71
Ivd 56 133-134 0.296 (2900, 2850 1640 3400 74.70| 9.53 |4.79 CigH,7Ng, 74.70| 9.40 | 4.84
2 Acetone - CC14, 1:12:° acetone.
Table 2. '"H NMR spectra of chalcone$l and enaminoketone$V, 5, ppm
Compd. no| CH,Ad CHAd C(=0) CH= =CHR or =CHN OH Other protons
lla 1.73 d (12H) |2.16 s(2H)|6.98 d (1H,J 12.4 Hz)[7.33 d (1H) 9.00 s (1H) 7.42-7.65 m (5H, ¢H)
b 1.69 d (12H) |[2.19 s(2H)|6.92 d (1H,J 14.6 Hz)[7.10 d (1H) 9.25 s (1H) 7.46-7.80 m (3H, Thienyl)
IVa 1.60-1.65 d(12H) [1.90 s (2H)|5.55 d (1H,J, 7 Hz),|6.80 g (1H,cis),|9.75 s (1H) 13.15 d (2H, NH2, J 14 Hz)
6.25d (1HJ,,.« 20Hz)|7.35 g (1H,trans)
IVb 1.60-1.65 d(24H) [1.85 s (5H)|5.05 d (1H,J, 8 Hz),[7.00 t (1H, cis-),[10.20 s (1H) 10.20 d (1H, NH,J 16 Hz)
5.39d (1H, ), 17 Hz)[7.48 t (1H,trany
IVc 1.60-1.65 d(12H) (2.00 s (2H)|5.40 d (1H,J, 8 Hz),|7.10 t (1H, cis),|9.55 s (1H) 7.20-7.90 m (5H, ¢Hy), 11.75
5.85d (1HJ,.s19 Hz)[7.88 t (1H,trang) [(1H, NH, J 16 Hz)
Ivd 1.65-1.75 d(12H) [2.00 s (2H)|5.25 d (1H,J 15 Hz), |7.35 d (1H) 9.65 s (1H) 1.40 m (2H, n-CH,, piperidyl),
1.50 m (4H,2mCH,, piperidyl),
2.45 m (4H,2 o-CH,, piperidyl)
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SYNTHESIS OF UNSATURATED KETONES 1101

afforded sodium enolate of 1-(3-hydroxy-1l-adamant4 h. The separated precipitate was filtered off and
yl)-3-hydroxy-2-propen-1-one II(). The latter washed with cold acetone. Yield.29 g (98%), mp
compound treated with amine hydrochlorides in 50%275°C (decomp). IR spectrumv( cnil): 3420 (OA),
aqueous alcohol furnished 1-(3-hydroxy-l1-adamant2910, 2860 (C4 of adamantane), 162QC=0).

y)-3-NRR'-amino-2-propen-1-ones\(). 1-(3-Hydroxy-1-adamantyl)-3-NRR'-amino-2-

It is known [2] that the coupling constant of propen-1-ones(IV). In 15 ml of 50% ethanol was
protons at the double bond of N-monosubstitutechoiled 1 g (4.1 mmol) of freshly prepared sodium
enaminoketones in cis-isomers amounts t45Hz,  enolatelll , and 4.1 mmol of amine hydrochloride
in transisomers to 1320Hz, and theN-disubstituted for 4 h. The separated residue was filtered off and
enaminoketones exist nearly exclusivelyteensiso-  recrystallized from ethanol.
mers. Asseenfrom Table 2, the synthesizeshamino-
ketoneslVa-c are mixtures otis-isomers { 7-8 Hz) REFERENCES
with transisomers § 17-20 Hz) with prevalence

of the former. Theratio cis/trans as evaluated by 1 phar,D.N., The Chemistry of Chalcones and Related
integral intensity of the signals is equal to 8:1V{), Compounds,New York, 1981.

21:1 (Vb), 5:1 (Vc). CompoundIVd exists in 5 Freimanis, Ya.F., Khimiya enaminoketonov, en-
transform as indicates the coupling constant of the aminoiminov, enaminotionaChemistry of Enamino-
double bond protons equal to 15 Hz. ketones, Enaminoimines, Enaminotiones), Riga:
Zinatne, 1974.
3. DesenkoS.M. andOrlov, V.D., Azageterotsikly na
osnove aromaticheskikh nepredgkh ketonoyAza-
heterocycles on thdéase of Aromatic Unsaturated
Compounds), KharkovFolio, 1998.
Maretina].A., AstratyanG.V., andOstroumov|.G.,
Khim. Geterotsikl.Soed.,1992, no. 7, pp. 86878.
5. Kozlov, N.G., Skanovskii, E.D., and Korotysho-
va, G.P.,Zh. ObshchKhim., 1997, vol. 67, no. 10,
pp. 17041708.
1-(3-Hydroxy-1-adamantyl)-3-R-2-propen-1-ones 6. Makarova, N.V., Zemtsova, M.N., and Moise-

EXPERIMENTAL

'H NMR spectra were registered on spectrometers
Bruker AC-300 (300.13 MHz) and Bruker DS-80 in
DMSO and (CR),CO, internal referencelMDS. IR
spectra were recorded on spectrophotometer Specoré '
M-80 from KBr pellets. The purity of compounds
was tested with TLC on Silufol UV-254plates,
development in iodinevapor.

(1. In a minimal amount of 2-propanol was dis- ev, |.K., Zh. ObshchKhim., 1999, vol. 69, no. 11,
solved 10 mmol of ketond, 12 mmol of an ap- pp. 18681869.

propriate freshly distilled aldehyde, and 10 mmol of 7. Shvekhgeimen\.-G.A., Usp.Khim., 1996, vol. 65,
KOH. The mixture wakept atroom temperature for no. 7, pp. 603647.

0.5 h, then diluted withwater, thereaction products 8. vagrushkina, I.N., Zemtsova, M.N., Klimoch-
were extracted intochloroform, the extract was kin, Yu.N., and Moiseev, I.K., Zh. Org. Khim.,
washed with 10% water solution deCI, then yvith 1994, vol. 30, no. 6, pp. 84845.

water till neutral, a_nd_ driedvith calcium _chbrlde. 9. Makarova, N.V., Zemtsova, M.N., and Moise-
The solv_ent was distilledff, and thereS|due was ev, I.K., Khim. Geterotsikl. Soed., 1994, no. 5,
recrystallized fromhexaneacetonemixture (1:1.5). pp. 621623.

Sodium enolate of 1-(3-hydroxy-1-adamantyl)-3-  10. Makarova, N.V., Zemtsova, M.N., and Moise-
hydroxy-2-propen-1-one (lll). In 10 ml of an- ev, LK., Khim. Geterotsikl. Soed., 1994, no. 8,
hydrousbenzene was dispers€d07 g (2.8mmol) of pp. 10381040.
sodium at cooling to €6°C. To the dispersion was 11. Makarova, N.V., Moiseev, LK., and Zemtso-
added dropwise astirring 0.25 ml (3.1mmol) of va, M.N., Zh. ObshchKhim., 1999, vol. 69, no. 4,
ethyl formate, and the mixture wasft standing for pp. 70%702.

30 min. Then at stirring andcooling was added 12. Bagrii, E.l., Adamantany: poluchenie, svoistva,
dropwise a solution 00.25 g (1.3mmol) of ketonel primenenie (Adamantanes: SynthesisProperties,

in 10 ml of benzene, the stirring was carried on for Application), Moscow: Nauka, 1989.
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