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SUMMARY 

Ethyl es ters  of 2- cyanoacetic, 3- cymopropia ic  and 4-cyanobutyric 
acids - I4CN were prepared by reaction of the appropriate huZogemted 
esters  with potassium ~yanide- '~C.  Conversion of these oyanoesters into' 
iminoether hydrochlorides and subsequent t h e m 1  decomposition gave ethyl 
es ters  of mlonamic, succinmnic and gtutarmnic acids -14co#B2. 

d 

Introduction 

One of tlie functional groups in the molecule of antibiotic 
i l -  ~z~racycline + is the carboxamido group bound in position 2 of 

the etracycline skeleton. Jhen searching for potential bio- 

synthetic rrecursors of this antibiotic it seemed to be advanta- 

r;eous t o  synthL;tize some compounds containing the 14C - carbox- 
a.?ido group. Anidoester:: Ia - I c  were the substances of choice. 

- f  these co:npounds, Ic 'YS not yet t;now.i in the literature, 

es nell as all t h e  three 14C - labelled amidoesters. Being not 
possible to prepare the radioactive compounds Ia - Ic by ueual 
synthetic methods, a new procedure was elaborated briefly des- 

cribed RS follows. 

As the starting radioactive material pota-sim cyanide - 14C 
was used. Its intornction with halogenesters IIa - IIc gave 
the corrcsponding cyanoeeters IIIa - IIIc. Using dimethylsulpho- 
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; i2N0 14 C - / CH2 ,fn - C02C;J5 

€a ... n = 1 

I b  ... n = 2 

I c  ... n = 3 

X - /' C'I, /n - C02C;H, 

IIa ... :C = .3r, n = 1 

I I b  ... 2,: = Ci, n = 2 

I I c  ... :: = 3r, n = 2 

d 4 C  - / CI!, In - COrCSH, 
I I Ia  ... n = 1 

IIIb ... n = 2 

IZIc  ... n = 3 

x i d e  as a solvent '  t h e  n i t r i l n t i o n  s t e o  i s  best, c a r r i - d  cu t .  

ICevertheless, i n  t h e  prepara t ion  of co!apoun.: ITIa, this so lvent  

could not  be s s 2 a r a t e d  fr3.- t!-e :)roduct due t o  t e c l o s e  boi.linp 

poin ts .  3 h a n o l  c a s  s u b z t i t u t i d  f o r  dinet i iylsulphoxide even 

though t h e  y i e l d  o f  l IIa '"8s remarknbly lore?.  

The substances ---.Ia - . T I C  v ; e rZ  convert..> i n l s  iriiinoe5':er ::y- 
n 

drochlor ides ' ,  thermal decomposition o f  vkic.: letl t o  t . ' c  ? -s i red  

%xides I a  - Lc. T'hzsa prcducts  were chr , Jnnto~rap . : ic~ .~ l ! i  LOiJO-  

geneous wi th  t h e  except ion of I c ,  t::is c o n t - i n i n g  t r a c e  ?rnou.it.-: 

o f  ammonium c h l o r i d e  vihich, howev:r dic' not i n h i b i t  i t s  furt::cr 

use. 

Experimental 

Potassium cyenide - l ' l C  vms t h e  product 0 1  Z e n t r c l i n s t i t u :  

fcr Kernf'orschung, Dresden, D.,;; / produccd i n  1?6?, r:..dioc;::- 

n i c a l  p u r i t y  3 -  - 39 7L, /. Radioac t iv i ty  VFS mecsured on ilark I 

l i q u i d  s c i n t i l l a t i o n  counter  / Kuclear Chicsgo /. TLC ana lysss  

were performed on S i l u f o l '  i n  et'-.er - e thanol  / ? : 1 /; de- 

t e c t i o n  by c h l o r  - t o l i d i n e  reagent3. Radioact ive chlrornatograas 

were measured on Fr ieseke  and 7oepfner a.?paratus. 
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;t:ivl zlonanat2 - 3 - "C / Ia /. The mixture of potassium 

c:;enidr, / 1-1' 37; 2 ::moles /, potassium cyanide - l 4 C  / 1.6 mg; 

specific radioactivity = 6.5 nCi/mole / and ethyl bromoacetate 

/ 57, YIP; i moles / in dry ethanol / 3 ml / was refluxed while 
stirrinr for 5 hours. Ethanol was evaporated and the product 

was extracted 8 hours with dry ether, After evaporation of ether 

:7  mg ,' 42.5 ;;, / of ethyl cyanoacetate - I4CX / IITa / was iso- 
lated by distillatisn / 35 Torr, bath temperature 90 - 155' C /. 

Dry hydrogen chloride was passed for It? min. in a mix-Lure 

of ester IiIe / 57 m g  /, dry ethanol / 6 7 ~ 1  / and dry ether 

/ 3 ml / cooled at -13' C. The mixture was allowed to etand 

overnipht at 0" C and then e'-her was evaporated, while exclu- 

ding the influence of moisture. T.e remnining iminoethzr hydro- 

czrefully heated to bsth temperature 1C5' C/20 Torr, 

when the decomposition besan. %ring 15 min. the mixture was 

slo...ly warmed to 115' C and cooled. The oily residue solidified 

within B week in a refri,cerator. Yield, 68 m g  / 6;. 5 /, speci- 
fic radioactivity 28.6 yCi/mole. Inactive preparation had n.p. 

't3 - 115' i: i lit.,' ;\ - ~ G O  c /. . -  

Lthvl succinamate - -t - l i C  / Ib /. The nixkure of ethyl 3 - chlo- 
ropropionate / :7 ' i  a& /, potassium cyanide / 107 m g  / and potas- 

siuni cyanide - 14C / > z  mg; speclfic radioactivity = 6.5 mCi/mole/ 

in dry dimethylsulphoxide / 1 ml / $?as stirred for 5 days in 
arpons ataosphere, then wzter / i m l  / was added and the nitrile 

T Ib was extiacted with dry ether while stirring for 1 hour. 

The extract nas evaporated, this being repeated twice with a small 

aTount of chloroform. Dr:r ester IIIb was distilled and fraction 

'uoilinp within the r-nge 6' - 1C;O C/l6 :or? was collected. Yield, 

lC' nip / 6G / of ethyl 2 - cyanopropionate - ''CN / IIIb /. 
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kter IIIb / 1'1 mg / and dry ethanol / 55-1 / in dry et'-er 

/ 2 ml / was saturated with dry hydrogen chloride f o r  .5 -in. 

at 0' C. The mixture was allovfed to stand overnirit in tile ru- 

frigerator and t-en evaporzted. The decomposition vr TS cairiec! out 

at bath temperature 94' C/lC -err an<. was co plebe after .I' min. 

The crude product was sublimed at bat.1 t-mperature 100 - 110' C 

and under the pressure 0.05 Torr. Yield, 1.4 ag / 71.3 ' /; 

specific radioactivity 331pCCi/nmole. Inactive preparition hau 

m. p. 66 - 70' C / lit.,5 70 - 74' C /. 

;thy1 elutaramate - 5 - 14C / Ic /, Ethyl 4 - cyanobutyrate - 
- I4CN / IIIc / was prepared by the procedure dcscribed f2r 
eater IIIb. &ter IIc / 340 mg /, potassium cyanide / 70 n p  /, 

potassium cyanide - I4C / 50 mr; specific radioactivity = 5.1 

and dimethylsulphoxide / 3 ml / were used. 

L'i/mn.ole/ 

Yield, 230 mg / 93.2 70 / of the product, wnich was distilled 

at bath temperature 110 - 145' C/C.l5 Tor-. 

The mixture of ester IIIc / : ; O  mc /, dry ethanol / 85(~11 / 

and dry ether / 2.5 ml / was saturated pith dry hydrogen chlo- 

ride at 0' C and further worked up by the sa e manner as in 

the case of compound Ib. The crude substance solidified on coo- 

ling. Yield, 118 mg / 45.6 7' /, specific radioactivity was 

976 pCi/mmole. Inactive priparation melted at ?8 - 50' C 

/ ether /. Analysis: found C, 2 . c r ;  3, 7.38; M, 9.18. Calc. 

f o r  C7H13N03, C, '2.93; H, 8.21; N, ?.a3 . 
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