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Abstract—The triple bond of 2-ethynyl-2-adamantanol virtually did not hydrolyaeder Kucherov reaction
conditions in aqueous ethanol amethanol. Inaqueous acetic acid arose a mixture of 2-acetyl-2-adamantanol
and its acetate. Igood yield the 2-acetyl-2-adamantanol was obtained by Kucherastion in aqueousHF.

This alcohol with acetonitrile under conditions Ritters reaction (catalysis with sulfuric acid) afforded a
mixture of l-acetamido-2-acetyl-, 1-acetamidaig- and 1l-acetamido-4-trans-acetyladamantanes in 8:1:1
ratio.

Adamantane derivatives are the most thoroughlspatial blocking of the ethynyl group and strongly
investigated among the cagempounds. The interest hampered its hydration.
of chemists to this compounds series was stimulated
by special features of their chemical properties,b

originating from the presence of a highly symmetrlcaleven more unexpectedesult: alongside thé'normar

tricyclic fragment in the molecule, and also by the . i 5
presence of quite a number of biologically active Sub_hydratlon product, 2-acetyl-2-adamantanol I\),

stances among these compounds4]l The trans- ;’;2 orzfc'ggg I?i;ﬁ?éat?ﬁoar;gs;hihlggg/ ;Oregii'(l:id n
formations of adamantane derivatives undRtters 2)-

reaction conditions were studied fairly extensiveIye‘;f:‘ter"c'c‘?[‘t'On d.)[’.‘"th ‘B‘C?If['c .a‘i;}d requires us%ually
[5-9], because the amides resultifigm this reaction Stingent conditions (boiling in the presence of concn.

are precursors of biologicallactive amines. _sulfuric acid as catalyst), this process hardly occurred
in our experiment (at room temperature and 30% of
We formerly subjected10] 2-ethynyl-2-adaman- water in the mixture) AcetateV formed presumably
tanol () to the conditions of the Ritter’s reaction and through addition ofacetic acid to theriple bond of
obtained as products 2-acetamido-2-ethynyladamarsthynyladamantanol. The arising intermediaté/|
tane (1) and 1-acetamido-2-acetyladamantalie)(in  via cyclic transition state shown on the scheme trans-
~20:1 ratio. Thetarget of this study was development forms under the reaction conditions inacetateV. It
of a preparative procedure for uneasily accessiblgs the predominant reaction product for the acetic acid
1-acetamido-2-acetyladamantanié ). is stronger nucleophile thawater. Therefore in the

We investigated the behavior of 2-ethynyl-2-ada-Presence of both nucleophiles the rate of formation of
mantanol [) in Kucherov reaction for the product of intermediateVl is higher, andthus the amount of
this reaction 2-acetyl-2-adamantan  was presum- compoundV in the products is greater than that of
ed to be the most convenient initial compound for thehydration productlV .

preparation of amidoketonBl by Ritters reaction. The mixture of alcoholV and its acetatd/ was

It turned out that under conditions of Kucherov separated by column chromatography on silica gel
reaction in aqueous ethanol or methanol, the tripleising as eluent ethegthanol mixture in 10: Tatio.
bond of 2-ethynyl-2-adamantanol virtually did not The structure of compound¥ andV was derived
undergo hydrolysis. Even in 16ays, thecontent of from IR and'H NMR spectra. In the IR spectrum of
target alcoholV in the reaction mixture attained only compound |V appear two characteristic absorption
few percent. This abnormally low reactivity ébm- ~ bands: a broad band at 3400 ¢rbelonging to hydr-
pound | under the above conditions was apparentlyoxy group vibrations, and a720 cm® correspond-
caused by solvation effect: the association of theng to vibrations of ketone carbonyroup. In the
molecules of solvent alcohol with the hydroxy group*H NMR spectrum alongside the multiplet of adaman-
of tertiary alcoholl which also contained a bulky tane skeleton protons are observed signfism
adamantyl substituent resulted in almost completé&ound hydroxy group at.23 ppm,br.s, and ainglet

The attempt to hydrolyze 2-ethynyl-1-adamantanol
y Kucherov reaction in aqueous acetic acid gave
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from acetyl group methyl a2.20 ppmwith integral Compoundlll was separated from the reaction
intensity corresponding to 3H. In the IR spectrum ofmixture by column chromatography on silicgl. Its
2-acetyl-2-acetoxyadamantaive the absorption band structure was confirmed bjH NMR, IR, andmass
of hydroxy group is lacking, and two bands cor- spectroscopy. In the spectrum bfacetamido-2-acet-
responding to vibrations of carbonyl groups at 1745yladamantanell| ) appear absorption bands of two
gester) and 1720 crh (ketone) arepresent. In the carbonyl groups at 1725 (keto) and 1660 “¢tm
H NMR spectrum of this compound appear two(amide), and also of amide NH group at 3360 and
singlet signals of integral intensity 3dach at2.12 1560 cm®. In the mass spectrum of the compound is
and 2.05 ppmbelonging to keto and ester acetyl present the peak of molecular idf" 235 of integral
groups respectively. intensity 17% relative to the peak of maximum in-
tensity. In the!H NMR spectrum of compound|
appear two singlets with integral intensity 3¢hch
corresponding to acety{2.16 ppm) and acetamide
(gg.oo ppm) groups, and &roadened singlet of the
proton attached to nitrogen &t62 ppm. Thepres-
ence in thespectrum of a downfield signal @32 ppm
corresponding to a proton in the-position with

The conversion of 2-ethynyl-2-adamantanglifito
2-acetyl-2-adamantanol\{) was carried out success-
fully in aqueousTHF. The solvent is far less prone
to association than alcohols and therefore does n
hamper hydration. ThéH NMR and IR spectra of
compoundlV obtained were identical to those de-

scribed above. The relativelgomplete conversion of respect to a carbonyroup, andalso of the broaden-

2-ethynyl-2-adamantanol was attained within-76 .
days. Theattempt to accelerate the reaction by heat-ecI singlet a2.06 ppm(1H) from the nodal proton H

ing to 60C deteriorated its selectivity: in the ntelgr)[bonn? toCOCI-gdlgro_Igr[]J supptqrts thftr?SSL:krPed
chromatogram of the reaction mixture appeared grue Iurc;: 0 c:)hmpour: .(ﬁde p03|t|ons Ok I fo ?r
peak of a side product whicgrew with the time of S|gnas”rom 1€ pro O.nﬁ h aman aneds eeton aiso
heating. In the'H NMR spectrum of the arising are well consistent with the assumed struct(see

products mixture were present two signals fromEXPERIMENTAL)'

acetyl groups and an additional unresolved multiplet We failed to separate thminor components/Il

at 2.44 ppm.Taking into account the analysis of andVIIl because oftheir virtually identical chromato-
'H NMR spectra of amidesll, VII, VIII that will  graphic mobility. The IR spectrum of the mixture of
be given below the observed spectral pattern may bamidoketoned/Il andVIIl is similar to the spectrum
ascribed to isomerization of 2-acetyl-2-adamantanobf compoundll . The structure of 4-acetyl-substituted
into 2-acetyl-1-adamantanol with intermediate forma-acetamidoadamantanes was assigned to rtteor
tion of carbocationsIX and X. products proceeding from thettH NMR spectra. In

: . the spectrum of isomer mixture are no signals with
It was previously presumed that the MINOT chemical shift~4 ppm characteristic of protons in the

component resulting from Ritter reaction of o . . :
2-etr?ynyl-2-adamantgnol, namely 2-acety|-1-acet-.°°'pos't'0n with respect to amidgroup. This fact

. - . ndicates the bridgehead position of the acetamido
amidoadamantandll), originated from hydration of : . .
the triple bond proceeding slowly in thebsence of groups in bothsomers. On the contrary, ggesence

mercury salts followed by a hydride shift in the in the spectrum of the mixture of two broadened

o . . singlets of the same integral intensity 2t36 and
initially generated acetyl catiofL0]. The fact that in . . i
the reaction did not form a product with the geminalz'28 ppmcorresponding to protons in theposition

s . . with respect to carbonyl groups shows that the acetyl
position of amide and acetyl groups we ascribed to roups of both compounds same as in the principal

the bulkyness of the latter preventing the nucleophil : o
e . . . : _feaction product are attached to the bridging carbon
addition. Inkeeping with this scheme it was presum atom. Theacetyl group of the initial alcohdV does

o s et s ey ooy . L Move i the corse apacion and the arious
y y reaction products arise fromsuccessive hydride

ketone Il . shifts. A 1,2-hydrideshift in the initially formed
However it turned out that although compouitid  carbocationlX affords ionX that via addition of an
was the main but not a singlproduct. Basing on acetonitrile molecule followed by hydration yields the
H NMR and IR spectra we ascribed to the minormain reaction prduct, amidoketonell . The forma-
components of the reaction mixture the structures ofion of two other compounds with a bridgehead posi-
1l-acetamido-4-cis- and l-acetamido-4-trans-acetylkion of the acetamidgroup is possible through trans-
adamantanesV(l ) and Il ). formation of cationX into ionsXI and Xl with sub-
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sequent addition of the nucleophiteereto. Yet the
problem of the pathways of isomerization of ioh
into the other two tertiary cations remainsiclear.
Since due to thetructure of theadamantane skeleton

the 1,3-hydride shifts therein are hardly probable,

might either successivé,2-hydride shifts occur with
no products with acetamidgroup at the bridging
carbon because of taghort lifetime of secondary ions
compared to that of tertiargnes, or two 1,2-hydride
shifts go on synchronouslyzrom dfferent directions
of the hydride shifts in conversion of catiof into
XI and Xl originates formation of compounds with

Same as in reaction of 2-ethynyl-2-adamantanol
compoundlV did not afford any producKIll with
geminal position of the acetyl and amigeoups.

EXPERIMENTAL

'H NMR spectra were registered on spectrometer
TeslaBS-567 (100MHz) in CDCl;. IR spectra were
recorded on spectrophotometer Spec@&lR. Mass
spectra were measured on Chromm@s3/MS Hew-
lett Packard 5890/5972 instrumemplumn HP-5MS
(70 eV). Thereaction progress was monitored and the
purity of compounds obtained wahecked by GLC

dissimilar spatial orientation of the acetyl group (synon chromatograph Chrom-gquipped with a glass
or anti) with respect to the amide substituent. Acolumn (20062 mm) packed wittChromaton N-AW-

minimal difference in the structure of compouniid
and VI
acteristics hampering their separation.

results in similar physico-chemical char-

DMCS (0.16-0.20), stationary phase Apiezon L.
Kucherov reaction with 2-ethynyl-2-adaman-

tanol. To a solution containing 20 ml of organic
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solvent, 7 ml of water, 4 ml of 70% §$0,, and 9 g CH3;COCH),2.16s(3H,COC}), 2.06br.s (1H, 3H),
(3 mmol) of HgSQ was added 4.2 g (23 mmlol) of 2.00s(3H,NCOCH), 1.94 br.s[4HACNHC(CH,),],

ethynyladamantandl). The reaction mixture was stir- 1.88 br.s(2H), 1.77br.s(4H), 1.66br.s (2H).

red at room temperature. The reaction progress was
monitored by GLC. On completion of the reaction
the mixture was diluted witlhwater, neutralized with

The minor products, 1l-acetamido-4-cis-acetyl-
adamantane (VII) and 1-acetamido-4-trans-acetyl-

aqueous ammonia, and reaction products Wereadamantane (VIII) were isolated as a thick oily 1:1

extracted intoether. Theextracts were dried with Mixture that we were not able to separate by crystal-
CaCl,. lization. Also failed an attempt to separate the iso-

) ) ) ) ] mers by chromatographgven using a column of a
(a) The reaction carried out in aqueaaretic acid  goyple length and as eluent the least polar among the
afforded a mixture of 2-acetyl-2-adamantandVX  gyaijlable solvents (hexane). IR spectrum of these
and its acetat® in ~85:15 ratio,overall yield 76%.  compounds is similar to that of amidoketorié
The Compounds were not Separated by distillation fOI&m—l: 3260 (NH) 2060. 2930.2880 (C—H) 1720
they formed an azeotrope. The compounds werg-_ ketone), i660((f:0 amide ), 1560 (NH

separated as individual substances by columR .qeil). IH NMR spectrum (CD 5 m: 5.60
chromatography on silica gel (Chemapol40/100), 5 super)imposeobr.sp(O.SH eagch,%])\l’H)’, pg% and

eluent etheralcohol, 10:1. Thus isolateB-acetyl-2- 5 55" 5 |, ¢ (0.5Heach, 2CECOCH), 2.14 and
adamantanoll{ ) on removing the solvents gradually 2'12’ 2s(1 SH éach ZCbcy 1.08 aﬁdl .96 2g

cgystagiggg 25?7% YC¥|7_|80C1'7|2R ép_egrulﬂ’NcMﬁE 334(38_ (2NCOCH;, the signals appear superimposed on the
(OH), (& .)’ AC=0). P multiplet of adamantane skeleton®.00-1.56 m
trum (CDCL), s, ppm: 4.23r.s(1H, OH), 2.20s (3H, (adamantane skeleton).

COCH;,), 2.10-1.45 m (14H,adamantane skeleton).
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