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SUMMARY

Ethyl esters of 2- cyanoacetic, 3- cyanopropionic and 4-cyanobutyric
acids = 140” were prepared by reaction of the appropriate\halogenated
esters with potassium cyanide-14c. Conversion of these ayahbeeters into’
iminoether hydrochlorides and subsequent thermal decomposition gave ethyl

esters of malonamic, succinamie and glutaramic acids -1400&32.

Iintroduction

One of the functional groups in the molecule of antibiotic
Tetracycline is the carboxamido group bound in position 2 of
the _etracycline siteleton. When searching for potential bio-
synthetic precursors of this antibiotic it geemed to be advanta-

gpeous to synthotize some compounds containing the 140 - carbox-

E%)

anido group. amidoesters Id - Ic were the substances of choice.
2f these compounds, Ic vas not yet knowa in the literature,

as well as all the three 14C -~ labelled amidoesters. Being not

posgible to orepare the radiocactive compounds Iz - Ic by usual

synthetic methods, a new procedure was elaborated briefly des-~

cribed as follows.

As the starting radicactive material pota~sium cyanide - 140

was used., Its interaction with halogenesters IIa - IIc gave

the corregponding cyasnoesters IIIa - IITec, Using dimethylsulpho~-
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xide as a solvent1 the nitrilation steo is best carrisd ocut.
Keverthelesg, in the preparation of compound IIIa, this sclvent
could not be secparated from the product due to T e close boiling
points. Ithanol was substituted for dimethylsulphoxide even
though the yield of IITa was remarkably lover,

The substances 77Ia - ""Ic¢c werc convert:d intc iminoeier Ly-
drochloridesz, thermal decomposition of whici led to tre desgired
gmides Ta - Ic. These oroducts were chromatograpoically liomo-
geneous with the exception of Ic, this contrining trace cmouats
of ammonium chloride which, however did not inhibit its further
use,

Experimental

Potassium cyesnide - 140 was the product ol Zentrelinstitu:
fir Kernforschung, Dresden, D:ii / produced in 1967, rzdiociic-
mical purity 3° - 39 % /. Radiocactivity wag measured on liark I
liguid scintillation counter / Kuclear Chicago /. TLC analyseg
were performed on silufol® in eter - ethanol / 9 1 /; de~
tection by chlor - tolidine reagentB. Radiocactive chromatograms

were measured on Frieseke and ‘loepfner apparatus,
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sghayl molonamats - 3 - 146 / Ia /. The mixture of potassium

cvanide / 14~ mey 2 nmoles /, potassium cyanide - Lag / 1.6 mg;
specific radioactivity = 6.5 mCi/mmole / and ethyl bromoacetate
/ 37 mey 2 mmoles / in dry ethanol / 3 ml / was refluxed while
stirring for $ hours., Ethanol was evaporated and the product
was extracted 8 hours with dry ether., After evaporation of ether
7 mg / 42.5 i / of ethyl cyamoacetate - L4CW / IIIa / was iso-
lated by distillaticon / 35 Torr, bath temperature 90 - 155° C /.
Dry hydrogen chloride was passed for 1C min. in a mixture
of ester ITla / <7 mg /, dry ethanol / 67 wl / and dry ether
/ 3 ml / eooled at -12° C. The mixture was allowed to stand
overnight at 0° C and then e*her was evaporated, while exclu-
ding the influence of moisture. T e remaining iminoether hydro-
¢ loride was carefully heated to bzth temperature 1C5° ¢c/20 Torr,
when the decomposition began. During 15 min, the mixture was
slovly warmed to 115° C and cooled. The 0ily residue solidified
within 2 week in a refrigerator. Yield, 48 mg / 62 % /, speci-
fic radioactivity 28.6 eCi/mmole. Inactive preparation had m.p.
43 - 45° ¢ / 1at.,% 50 - a6% ¢y,

Jthyl succinamate - 4 - Y'c / Tp /. The mixiure of ethyl 3 - chlo-

ropropionate / 7% mg /, potagssium cyanide / 107 mg / and potas-
sium cyanide - Lég / & mgy specific radicactivity = 6.5 mCi/mmole/
in dry dimethylsulphoxide / > ml / was stirred for 5 days in

argona atmosphere, then water / ¢ ml / was added and the nitrile
TiIb was extracted with dry ether while stirring for 1 hour.

The extract was evaporated, this being repeated twice with a small
nount of chloroform., Dry ester IIIb was distilled and fraction
boiling within the rrnge 67 - 105° €/16 forr was collected. Yield,

154 mg / 66 « / of ethyl 2 - cyanopropionate = 14CN / IIIv /.
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Sgter ITIb / 134 mg / and dry cthanol / 55wl / in dry ether
/ 2 ml / was saturated with dry hydrogen chloride for i5 min.
at 0° C. The mixture was allowed to stand overnight in the ro-
frigerator and then evaporated. The decomposition wos carried out
at bath temperature 940 ¢/l Torr and was co-plete after 4° min.
The crude product was sublimed at bath tomperature 100 - 110° ¢
and under the pressure 0.05 Toxr. Yield, 1:5 mg / Tl.3 7 /3
specific radioactivity 331C*Ci/mmole. Inactive preparation had
m. p. 66 - 70° C / lit.,” 70 - 74° ¢ /.

Ethyl glutaramate - 5 - g [/ Ic /. Ethyl 4 -~ cyanobutyrate -

- 14CN / I1Ic / was prepared by the procedure described for
ester IIIb. GLster TIc / 340 mg /, potassium cyanide / 70 =g /,
potassium cyanide - 140 / 50 mg; specific redicactivity = 5.1 ..Ci/mmole/
and dimethylsulphoxide / 3 ml / were used.
Yield, 230 mg / 93.2 % / of the product, which was distilled
at bath temperature 110 - 145° ¢/C.15 Tor-.

The mixture of ester IIlc / 230 mr /, dry ethanol / 85¢L1 /
and dry ether / 2.5 ml / was saturated with dry hydrogen chlo-
ride at 0° C and further worked up by the same manner as in
the case of compound Ib, The crude substance solidified on coo-
ling. Yield, 118 mg / 45.6 % /, specific radiocactivity was
976 PCi/mmole. Inactive prcparation melted at 48 - =0° ¢
/ ether /. Analysis: found ¢, “2.6~; H, 7.88; N, 9.18. Calc.
for C7H13N03, C, T2.93; H, 8.,21; N, 8.30 ..
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