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a-Amino-2-adamantylacetic acid (VII) was obtained when 
2-adamantylcyanoacetylhydrazide (IX) was subjected to Curtius 
rearrangement or 2-(2-adaman;tyl)-malonamic acid (XII) to Hof
mann degradation. The same amino acid was obtained when ri.
-bromo-2-adamantylacetic acid (VI) was •treated with ammonia. 

Partial hydrolysis of diethyl adamantyl-(1)-malonate (XIV) 
yie1ded ethyl adamantyl-(1) -malcmate (XV) which, after treatment 
with thionyl chlodde and then ammonia, gave 2-(1-adamantyl)
-malonamic acid ethyl ester (XVII). Hofmann degradation of 
2-(1 -adamantyl)-malonamic acid ethyl ester gave a-amino-1-
-adama:ntylacetic acid (XVIII). 

Discovery of interesting biological properties of 1-aminoadamantane hy
drochloride' ·stimulated the synthesis of a large number of structurally related 
compounds. 

The synthesis of amino acids, having an adamantyl group as a part of the 
molecule, has been reported for 3-aminoadamantane-1-carboxyHc acid2 , a
-amino-1-adamantylacetic acid3 and recently for 2-'aminoadamantane-2-car
boxylic acid4 . It seemed appmpriate to us to synthetise a-amLno-2-adamantyl
acetic acid5 and to elaborate a moire convenient synthesis of a-amino-1-ada
ma:ntylacetic acid6, which presented the added interest since synthetic penicil
lins, having a-amino-1-adamantylme,thyl side chain, exhibit excellent anti
bacterial activity, acid sensitivity and resistance to penicilliinase2• 

The synthesis of a-amino-2-adamantylacetic acid became more feasible 
when a suitable method for the preparnbon of adamantano:ne was reported by 
Geluk and Keizer7• When adamantanone was c:ondensed with cya•noacetic ester, 
according to Cape's procedure8•9, 2-adamaintylidenecyanoethylacetate (I) was 
obtained as a ·starting intermediate . 

. I:n mder to apply a classical method for ithe synthesis of amino acids -
the action of ammonia upon a-halogen substituted acid - series of new •and 
described experiments were designed to prepare a-bromo-2-adamantylacetd.c 
acid (VI). 2-Adamanty1idenecyanoethylacetate (I) upon alkaline hydrolysis and 
decarboxylatinn of the resulting 2-adamantylidenecyanoacetic acid (II) ac
cording to Burkhard10, gave 2-adamantylideneacetonitrile (III). Hydrolysis .of 
III with potassium hydroxide gave 2-adamantylideneacetic acid (IV) which, 

* Presented at the Meeting of Chemists of Croatia, Zagreb, February 14, 1975. 
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on catalytic hydrogenation quantitatively yielded 2-adarnantylacetic acid (V). 
This method for the p;reparat~on of 2-adamantylacetic acid is different than 
that described previously by Landa11 • Bwmination of 2-adamantylacetic acid 
(V), in presence of red phosphorus, led to the formation of a-bromo-2-ada-
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mantylacetic acid (VI) which in a reaction with liquid ammonia afforded 
a -amin<o-2-adamantylacetic acid (VII) in 12°/() ove,rall yield. 

In a second series of experiments, unsaturated cyanoester {I) was cata
lytically reduced to 2-adamantylcyanoethylacetate (VIII) which in a ireaction 
with hydrazine gave 2-adamantylcyanoacetylhydrazide {IX). The Curtius rear
rangement of 2-adamantylcyanoacetylhydrazide (IX) led to the formation of 
alkyl N-/adamantyl-(2)-cyanomethyl/carbamate (X, XI). Treatment ·of cyano
methyl carbamate (X, XI) with hydrobromic acid and hydrolysis of the reaction 
product afforded the amino acid VII in 38°/o overall yie,1d. Hydrolysis of 
2-adamantylcyanoethylacetate (VIII) and •subsequent treatment with hydrogen 
peroxide gave the monoamide of 2-adamaniylmalonic acid (XII) which subjected 
to Hofmann degradation led to an alternate synthesis of the same amino acid 
(VII) in 390/o overall yield. 

Two general synthetic methods have been reported for the preparation 
of a-amino-1-adamantylacetic acid {XVIII) from l-1Substituted adamantane. de
rivatives. However, 1-adamantyloarboxaldehyde, used in the first method3, was 
not a suitable starting reagent. In the second method3, when 1-acetyladamantane 
was ·oxidised to 1-adamantylglyoxylic acid and its corresponding oxime re
duced, a -amino-1-adamantylacetic •acid (XVIII) was obtaimed in low ·Overall 
yierd (6°/0'). Therefore it seemed appropriate to us to synthetise a-amino-1-
-adamantylacetic acid (XVIII) from a suitable. ·1ntermediate and by a convenient 
procedure. 

Diethyl ad·amantyl-(1)-malonate (XIV) was chosen as suitable intermediate 
for the synthesis of a -amino-1-adamantylacetic acid (XVIII). It was easily 
prepared when boron trifluoride was passed ove.r a shirred mixture of adaman
tan-1-ol and diethyl malonate, according to the procedure 1of Lunn12. :Lt ap
peared likely that diethyl adamantyl-(1)-malonate would convert to 2-(1-ada
mantyl)-malonamic acid ethyl ester (XVII) .on treaitmenrt with ammonia, but 
these attempts were unsuccesful and only the starting ester was recovered. 
Therefore, diethyl adamantyHl)-malonate was partially hydrolized in ethyl 
adamantyl-(1)-malonate (XV) which, after treatment with thionyl chlwide and 
then ammonia , yielded 2-(1-adamantyl)-malonamic acid ethyl ester (XVII). 
Hofmann rearrangement ·Of 2-(1-adamantyl)-malonamic acid ethyl ester (XVII) 
gave a -amino-1-adamantylacetic acid (XVIII) in 30'0/o overal yield. 
The pK values of amino acids VII, XVIII and 2-aminoadamantane-2-carboxylic 
acid (XIX) listed in Table I , were determined according to a potenhometric 
merthod previously described13. 

TABLE I 

----

Amino acids pK~ pK ; Isoelectric pH 

·--

a. -am~no-1-adamantyl-
acetic acid (XVIII) 2.87 8.52 5.695 

a-amino-2-adamantyl-
acetic acid (VII) 2.75 8.36 5.545 

2-aminoadamantane-
2- carboxylic acid (XIX) 2.98 8.02 5.500 



172 

lOOH 
+ 

XII I 

-
XIV 

- ,coct 
CH 
COOC2H5 

XVI 

B. GASPERT ET AL. 

/COOH 
CH 
'coOC2H5 

xv 

MpONH2 
CH 
'cooc2H5 

XVII 

j
OHe 
NaOCl 

r(j 9H-COOH 
~NH2 

XVIII 

There are no significant difference in pK and pH values of i•soelectric paints 
between adamanbane substituted a-amino acids and geminally funchonalized , 
achiral ami:noadamantane carboxylic acid. 

The amino acids VII and XVIII exhibit very low water solubility, which 
presents a problem in biological evaluation of adamantyl amino acids VII and 
XVIII. This low solubility may be associated not only with the a-amino acid 
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zwitterionic character, but also with the lypophilic character of adamantane 
part .of t he molecule. Nevertheless, amino acids VII and XVIII are more 
solUJble in water (1 g/1 for VII and 1.7 g/ l for XVIII) at room temperature -0ver 
pH :range 2-8.5 than 2-aminoadamantane- 2-carboxylic acid (0.3 g/l) . 

EXPERIMENTAL 

Melting poi:nts are uncorrected. The ir spectra were recorded, unless otherwise 
stated, ·i:n potassium bTomide plates on a Perkin-Ebner Infracord model 257 and 
are reported 1n wavelenghts followed by relative intensities in brackets. pH 
Values were measured on a pH-meter Methrom model E 300 B. 

2-Adamantylidenecyanoethylacetate (I) 

2-AdamantyUdenecyanoethylacetate9 (I) was prepared from adamantanone ac
cordilng to Cope'is8 procedure (Yield 87°/o) . 

2-Adamantylidenecyanoacetic Acid (II) 

2-Adamantylidenecyanoethylacetate (2.04 g, 8.2 mmol) in absoluite ethanol 
(2 ml) was added into a stirred solution O·f potassium hydr.oxide (1.06 g, 20 mmol) 
in absolute etharnol (12 ml) . After about 10 minutes a white product started to 
precipitate. Stirrilng was coci1tinued for additional 4 hours. The reaction mixture 
was evaporated fo drymess, water (5 ml) was added and undissolved mater1al 
filtered. The filtrate was extracted with benz·ene, the aqueous layer acidified with 
10°/o hydrochloric acid and obtained crystals filtered. Yield 1.0 g (58.5%), m . p. 
182-184 °c. (Lit.m: m. p . 184.4-185.9 °C). 

2-Adamantylideneacetonitrile (III) 

2-Adamantylideneacetonitrile (III) was prepared according to the procedure 
given by Burkhard10 (yield 8511/o) . 

2-Adamantylideneacetic Acid (IV) 

A solution of 2-adamantylideneacetO!Ilitrile (2 g, 11.5 mmol) and potassium 
hydroxide (2 g, 35.5 mmol) in water (4 ml) and ethylene glycol (18 ml) was heated 
at 120-128 °c for 24 hours. The mixture was evaporated to dryness under reduced 
pressure and the residual solid acidified with 10% hydrochloric acid. Crude 2-
-adamantylideneacetic acid was ,recrystallized from ethanol-water. Yield 1.18 g 
(53.5~/o) , m . p. 135-138 ~c (Lit.10 m. p. 135.5-136.7 °c). 

2-Adamantylacetic Acid (V) 

2-Adamantylideneacetic acid (2 g, 10 mmol) in absolute ethanol (68 ml) was 
hydrogenated over palladium (50/o Pd/C, 0.3 g) at 22 °C and 2 atm for 1 hour. The 
catalyst was filtered and the filitrate evapoirated to dryness under reduced pres
sure. Yield 2.25 g (100°/o). Pure 2-adamantylacetic acid was obtained by recrystal
lization from methanol-water, m. p. 133-134 °c . (Lit.11 m. p. 136 °C). 

a-Bromo-2-adamantylacetic Acid (VI) 

A mix:ture of 2-adamantylaoet::ic acid (0.8 g, 4.11 mmol), benzene (10 ml) and 
red phosphorus (0.5 g) was heated at 50 °c and an excess of bromine (26.1 g, 
0.163 mmol) was added. The reaction was slightly exotermic. After heating at 80 °C 
for 3 hours, the excess of bromine was removed by distillation and cold water 
(20 ml) was added. The mixture was heated at 100 °c for another 30 minutes, then 
treated with some sodium bisulphite and extracted with ether. After evaporation 
of ether the crystalline residue was treated with petroleum ether (15 ml) and the 
crystals filtered. Recrysiallization from benzene gave 0.77 g (yield 700/o) of the 
product, m. p. 178-181 °c. FuDther crystallization from benzene gave the analytical 
sample as colourless needles, m. p. 184 °.c. 
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Anal. C12H 170 2Br (273.17) calc'd.: C 52.76; H 6.27; Br 29.26°/o 
found: C 53.01; H 6.14; Br 29.700/o 

Ir spectrum: 1710 (vs) cm-1. 

a-Amino-2-adamantylacetic Acid (VII) 

Into a mixture of a-bromo-2-adamantylacetic acid (1.36 g, 5 mmol) and 
methanol (6 ml) cooled in a glass tube at -50 '°C, liquid ammonia (about 5 ml) 
was iintroduced. The glass tube was sealed and after staying at 22 °c for 5 days, 
the solvent was evaporated to dry;ness. The crystalline residue w as treated with 
water, the crystals filtered and washed with water. Yield 0.62 g (59°/o) , m . ip. 250 °c. 
Pure a-amLno-2-adamantylacetic acid was obtained when the crude product was 
dissolved Ln 100/o hydrochloric acid and precipitated with 0.1 M sodium hydroxide 
at pH 5.6, m. p. 258- 260 °c (in a sealed tube), undepressed with the sample obtained 
by Curtius rearrangement of 2- adamantylcyanoacetylhydrazide. 

2-Adamantylcyanoethylacetate (VIII) 

To a solution of 2-adamantylidenecyanoethylacetate (10 g) in ethanol (250 ml) 
50/o palladi'Um on carbon (1 g) was added. The mixture was hydro.genated under 
pressure of 1 atm at room temperature for 2 hours. The catalyst was filtered off 
and the filtrate evaporated to a colourless oil (yield 9.9 g, 98°io), distilled at 
130-160 °C/0.08 mm. 

Anal. C15H21N02 (247.36) calc'd.: C 72.84; H 8.56; N 5.66°/o 
found: C 72.94 ; H 8.63; N 5.680/o 

Ir spectrum (film) : 2250(w), 1745(vs) cm-1• 

2-Adamantylcyanoacetylhydrazide (IX) 

To a solution of 2-adamantylcyanoethylacetate (9.38 g, 37 mmulJ in ethanol 
(20 ml), 80-0/o solution of hydrazine hydrate (5.5 ml, 90.5 mmol) was added. The 
solution was heated under reflux for 1 hour. Upon cooling 7.6 g (yield 860/o) of 
2-adamantylcyanoacetylhydrazide ccystalLized out of the solution Ln form of colour
less needles, m. p. 157-158 °c. For analysis a sample was sublimed (m. ·p. 160-
-161 °C) at 160 °C/0.1 mm. 

Anal. C13H 19N30 (233.31) calc'd.: C 66.92; H 8.21; N 18.01% 
found: C 67.17; H 7.94; N 17.83-0/o 

Ir spectrum : 3300(m), 2240(w), 1660(m), 1620(w) cm-1• 

Ethyl N-ladamantyl-(2)-cyanomethyl/urethane (X) 

To a suspension of 2-adamantylcyanoacetylhydrazide (2 g, 86 mmol) in water 
(7 ml) 2.5 M hydrochloric acid (4 ml), ether (20 ml) and a:n aqueous solution of 
sodium nitrite (0.620 g/9 mmol in 2 ml water) were added s.ti'l'r1ing vigorously at 
0 °C. The reaction mixture was stirred at 15 °c for 1 hour. The ether layer w as 
separated and the aqueous phase extracted twice with 20 ml portions of ether. 
The ethereal exstracts were combined, dried over magnesium sulphate and added to 
absolute ethanol (30 ml). Ether was largely evaporated and the residual solution was 
refluxed until nitrogen evolution ceased. After concentration to a shorter volume a 
crystalline precipitate was separated, m. p. 155-157 °c. Yie1d 1.55 g (690/o). Crystal
lization from 2CJIJ/o ethanol gave analytical s ample, m. p. 157-158 °c. 

Anal. C15H22N202 (262.34) calc'd.: C 68.67; H 8.45; N 10.680/o. 
fownd: C 68.95; H 8.65; N 10.77°/o 

Ir spectrum: 3300(m), 2240(w) , 1695(s) cm-1• 
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Benzyl N-/adamantyl-(2)-cyanomethyllurethane (XI) 

Benzyl N-/adamantyl-(2)-cyanomethyl/urethane was prepared according to the 
procedure desc·ribed for the preparati0111 of ethyl N-/adamantyl-(2)-cyanomethyl/ 
urethane using benzyl alcohol instead of ethanol. Yield 600/o, m . p. 171-172 °c. 
Recry.stallization from chloroform gave colourless needles, m. p. 173-173.5 °c. 

Anal. C20H24N202 (324.41) calc'd.: C 74.04; H 7.46; N 8.640/o 
found: C 73.96: H 7.23; N 8.91'°/o 

Ir spectrum: 3300(m), 3040(w), 2240(w), 1695(s), 1535(s) cm-1• 

2-(2 -Adamantyl)-malonamic Acid (XII) 

To a solution of 2-adamantylcyanoethylacetate (8.39 g, 34 mmol) im absolute 
ethanol (20 ml), a solution -0f potassium hydroxide (4.4 g, 78.2 mmol) in absolute 
ethanol (40 ml) was added dropwise and the solution was stirred at 25 oc for 
5 hours. The separated solid product was dissolved in 1 M sodium hydroxide (20 ml). 
To this ·Solution 30°/o hydrogen peroxide (7.7 m l, 90 mmol) was added with stirring. 
After the addition of hydrogen peroxide was completed it was stirred further for 
30 mtnutes at 20 °c. While stirring the solid partly separated and upon coo1ing the 
complete amount of potassium salt of 2-(2-adamantyl)-malonamic acid separated. 
Yield 7.2 g (800/o). For analysis, a sample was dissolved i!n water and the solution 
acidif.ied with hydrochloric acid. Separated 2- (2-adamantyl)-malonamic acid was 
recry.stallized from ethanol, m. p. 159-160 °C. 

Anal. C13H 19N03 (237.29) calc'd.: C 65.80; H 8.o?; N 5.900/o 
found: C 65.50; H 7.99; N 5.610/o 

Ir spectrum: 3430(m), 3290(w), l 725(m), 1650(s), 1585(w) cm-1. 

a-Amino-2-adamantylacetic Acid (VII) 

a) From ethyl N-/adamantyl-(2) -cyanomethyl/urethane. - Ethyl N-/adamantyl
-(2) -cyanomethyl/urethane (2 g, 7.65 mmol) was gradually added into 63-0/o bromic 
acid (16 ml) at 60 -0c. The reaction solution was heated at 90 °c for 30 minutes, 
water (50 ml) was added, and the reaction mixture was refluxed for 4 houm. The 
solid separated out of the soLution upon cool1ing, was dissolved in water (40 ml) , 
the impurities were fi ltered and the filtrate was adjustted to pH 5.6. A colour
less solid separated (1.19 g, 750/o) , m .. p. 255-258 °c (in a sealed tube). Precipitation 
from 1 M sodium hydroxide with hydrochloric acid gave analytical sample, m. p. 
258- 260 °C (in a 1sealed tube). 

Anal. C12H19N02 (209.28) calc'd . C 68.86; H 9.15; N 6.690/o 
found: C 69.01; H 8.89; N 6.790/o 

Ir spectrum: 3500-3300(b), 1665(m), 1630(w), 1585(w), 1505(m) cm-1• 

b) From benzyl N - /adamantyl-(2) - cyar1;omethyl/urethane. - a-Amino-2-adaman
tylacetic acid (0.8 g, 62'0/o) was prepared according to the procedure described for 
the preparation of the amino acid starting from ethyl N-/adamantyl- (2) - cyano
methyl/urethane. 

c) From potassium salt of 2-(2-adamantyl)-malonamic Acid. - To the cold 
solution of sodium hypochlorite (3.1 ml, 10.3 g NaOCl/100 ml - 4.3 mmol) and 
sodium hydroxide (0.175 g, 4.5 mmol), potassium salit of 2-(2-adamantyl)-malonamic 
acid diss-0lved in water (20 ml) was added. To this reaction mix:ture 0.5 M sodium 
hydroxide (20 ml) was added and the mixture was refluxed for l hour. Upon 
cooling the crude impurities were filtered and the filltrate was acidified with 
hydrochloric acid to pH 5.6. A colourless .solid separated (0.44 g, 57a/o) , m. p. 252-
-256 °c (in a sealed tube). Precipitation from 1 M hydrochloric acid with sodium 
hydroxide gave analytical sample, m. p. 258-260 °c 0in a sealed tube). 

The k spectra of all three amin-0 acids were superi!mposable. 
The N- trifluo.roacetyl derivative o.f a-amiino-2-adamantylacetic acid was pre

pared by adding trifluoroacetic anhydride (2 ml, 13.7 mmol) to the solution of the 



176 B. GASPERT ET AL. 

amino acid (2 g, 9.6 mmol) in 15 ml anhydrous trifluoroacetic acid ai -15 ~c and 
stirring the reaction solution at 10-15 °c for 1 hour. The excess anhydride and 
trifluoiroacetic acid were distilled under reduced pressure, the residue was extracted 
with dry ether and the ethereal extract filtered and concentrated. Crystallization 
was achieved from n -hexane - petroleum ether. Yield 1.52 g (52°/&), m. p. 190-
- 192 °c. Recrystallization :f\rom methylenechloride - n-hexame gave analytical 
sample, m. p. 192-194 °c. 

Anal. C14H1sN03F3 (305.29) calc'd.: C 55.08; H 5.94; N 4.59°/o 
found: C 55.34; H 5.74; N 4.71% 

Ir spectrum: 3300(m), 1725(vs), 1710(vs), 1560(m) cm-1• 

D-iethyl Adamantyl-(1)-malonate (XIV) 

Diethyl adamantyl-(1) -malonate (XIV) was prepared from adamantan-1-ol ac
cording to the Lunn's procedure12 . 

Ethyl Adamantyl-(1)-malonate (XV) 

To a solution of diethyl adamantyl-(1)-malonate (5 .71 g, 19.5 mmol) in absolute 
ethanol (20 ml), 1 M alcoholic solution of potassium hydroxide (39 ml, 39.2 mmol) 
was added dropw.Lse during 1 hour at 25 °c. The mixture was then s tirred 
6 hours at room temperature, alcohol was evaporated and the residual soLid washed 
with ether and dissolved in water (35 ml). To the water solution, covered with 
ether, DOWEX 50 (H+) (25 ml) was added slowly vigorously stirring. After all 
divided precipitate of ethyl adamantyl-(1)-malonate has gone into the ether layer, 
ether was dried over magnesium sulphate and evaporated to dr~"ness giving a 
colourless solid (4.73 g, 91°/o), m . p. 82-84 °c. For analysis, a sample was recrystall
ized from n-he~am.e, m. p. 86-87 °c. 

Anal. C15H 220 4 (266.33) calc'd.: C 67.64; H 8.33°/o 
found: C 67.88; H 8.42-0/o 

Ir spectrum: 1740(s), 1715(s) cm-1. 

Adamantyl-(1)-carbethoxyacetylchloride (XVI) 

To a solution of ethyl adamantyl-(1)-malonate (5 g, 18 mmol) in dry benzene 
(50 ml) thionyl chloride (5 ml, 69 mmol) was added dropwise. The reaction solution 
was heated at 60 °c for 4 hours. Benzene was distiilled ain.d traces of thionyl 
chloride were removed by repeated distillations with benzene. A residual .redish 
oil (5.35 g, 1000/o) of acid chloride was taken crude in •the next Teacttlon. 
Ir spectrum (film): 1820(s), 1740(s) cm-1• 

2-(1-Adamantyl)-malonamic Acid Ethyl Ester (XVII) 

A stream of dry gaseous ammonia was passed through a stirred solution of 
adamantyl-(1) -carbethoxyacetylchlodde (5 ,g) in 50 ml of dry m ethylenechlo>ride, 
with ext=al cooling to 0 °c for 40 minutes. The separated solid was removed 
and .the fi1trate was evapornted to dryness giving 2-(1-adamantyl) -m alonamic acid 
ethyl ester. Yield 3.96 g (85~/o), m. p 136- 138 °c . Recrystallization from chloroform
-petmleum ether gave analy.tical sample, m. p. 138-140 °c. 

Anal. C15H230 3N (265.34) calc'd.: C 67.89; H 8.74; N 5.280/o 
found: C 68.13; H 8.59; N 5.330/o 

Ir spectrum: 3430(m), 3350(w), 3290(w), 3180(m), 1730(m), 1690~s), 1615(m) cm-1. 

a-Amino-1-adamantylacetic Acid (XVIII) 

To a solution of 2-(1 -adamantyl)-malonamic acid ethyl ester (1.5 g, 5.68 mmol) 
in absolute ethanol, 1 M alcoholic potassium hydroxide (15 ml, 15 mmol) was added 
dropw ise while stirring. Reaction mixture was left for 24 hours at room tern-
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perature, ethanol was then distilled and the residual solid dissolved in water 
(40 ml). To this solution, ia solution of sodium hydroxide (0.260 g, 6.6 mmol) in 
sodium hypochlol'ite (5 ml, 10.3 g/100 ml, 7 mmol) was added and the reaction 
mixture was refluxed for 1 hour. Upon cooling crude impu["ities were fi<l<tered aind 
the fJLtrate was acidified with 5 M hydrochloric acid to pH 5.7. A coloUirLess solid 
separated (0.8 g, 67.5°/o.), m. p. 265-269 °c (icn a sealed tube). 
Ir speatrum: . 3500-3400(w), 1620(b), 1490(m) cm-1• 

A sampJ.e of a~amino-1-adaman<tylacetic acid (0.2 g) was suspended in absolute 
methanol (10 ml) and a stream of &y hydrogen chloride was passed through the 
suspension at 0 °C until the whole amino acid was d1ssolved. Methanol was then 
evaporated and the res·idual hydrochforide of a-amino-1-adama:ntylacetic acid was 
recrystallized from methanol-ether. Yield 0.210 g (89.5-0/o), m. p. 320-321 °c (decomp. 
in a sealed tube). (Hermann3 reported m. p. decomp. over 320 11C). 

AnaL C12H 20N02Cl (245.75) calc'd.: C 58.64; H 8.20 ; N 5.70°/o 
found: C 58.30; H 7.88; N 5.37°/o 

Ir spectrum: 1745(s), 1600(m), 1495(s) cm-1• 

The N-trJfluoroacetyl derivative of a-amino-1-adamantylacetic acid was pre
pared by adding trifluoroacetic anhydride (1 ml, 6.85 mmol) to the solution of ·the 
amino acid (0.8 g , 3.8 mmol) in 6 ml of anhydrous tr.ifluoroacetic acid at -10 °c 
and stirring the reaction solution at 10-15 ~c for 1 hour. The excess anhydride and 
trifluoroacetic acid were distilled under r·educed pressure, the residue was ex,traated 
with dry ether and the ethereal extract filtered and concentrated. Crystallization was 
achieved from n-hexane - petroleum ether. Yield 0.480 g (41-0/~), m. p. 198-201 °C. 
For analys.is a sample was sublimed (m. p. 220-221 -0q at 158 °C/0.05 mm. 

AnaL C14H1s0 3NF3 (305.29) calc'd .: C 55.08; H 5.94; N 4.591l/o 
found: C 55.10; H 6.00; N 4.710/o 

Ir spectrum: 3280(m), 1740(s), 1690(.s), 1560(m) cm-1. 
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SAZETAK 

Sinteza u.-amino-1-adamantiloctene i u.-amino-2-adamantiloctene kiseline 

B. Gaspert, S. Hromadko i B. Vranesi.c 

8intetizirane su u.-amino-1-adaman.ti.1- i u.-amino-2-adamantiloctena kiselina. 
u.-Amilno-2-adamantiloctena kiselilna pripravljena je Curtiusovom pregradnjom 

2-adamantilcijanoacetilhidrazida, odnosno Hofmarn10vom odgradnjom monoamida 
2-adamantilmalon.ske kiseline. Ista kiselina dobivena je reaikcijom amonijaka s u.
-brom-2-adamantiloctenom kiseli.nom. 

Parcijalnom hidrolizom dietil-1-adamantilmalonata dobiven je etil-1-adaman
tilmalonat koji je preveden u etilni ester 2-(1-adamantil)-malonamid-kiseHne. Hof·· 
mannovom odgradnjom etilnog es-tera 2-(1-adamantil)-malonamid-kiseline dobivena 
je u.-amino-1-adamantiloctena kiselina. 
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