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The d iscovery  of new highly effective plant growth s t imulators  among the unsaturated cycloaliphatic 
ketols and ketones [1, 2] gives a bas is  for broad  investigations of these compounds. The study of the re la -  
t ionship between their  chemical  s t ruc tu res  and physiological action, and also the location of the active 
center  of the molecule  which is cha rac te r i s t i c  for  this s t ruc ture ,  is acquiring par t icu lar  importance.  In 
recent  years  a large  number  of polyacetylenic compounds has been isolated f rom various plants [3] f rom 
which it follows that the typical bond apparently takes par t  in physiological p roces se s  occurr ing in the 
plant organism.  Since some of the alkoxy- and alkylthioenynic alcohols that we have synthesized previously 
exhibit growth-regula t ing activity, it appeared desirable to study the change in this activity in dependence 
on the number  of conjugated t r iple  bonds in the molecule.  For  this purpose we have undertaken the syn- 
thesis  of alkoxy- and alkylthioenediynic alcohols (I) f rom ethynyl and vinyl ethers and sulfides (II) by their  
unsymmet r ica l  condensation with bromo-subs t i tu ted  acetylenic alcohols (HI) by Chodkiewiez' method 

Rl R1 
CuCI 

CC=CBr q- HC~CCH=CH--XR, c,H, NH~. CC=CC--CCH=CH--XR, 

/ I  R/OtH R~ OH 
(III) (II) (I) 

where  R 1 = R 2 = CH3, XR 3 = OCH 3 (a); R 1 + R 2 = (Cli2)5, XR 3 = OCH 3 (b); R 1 + R 2 = (CH2)5, XR 3 = OC4H 9 (c); 
R 1 = R 2 = CH3, XR 3 = SC2H 5 (d); R i + R 2 = (CH2)5, XR 3 = SC2H 5 (e). 

It was found that this react ion readily takes place in the p resence  of cuprous chloride, and the t e r -  
t i a ry  enediynic alcohols (I) formed were  isolated with good yields.  However, the analogous react ion with 
1-die thylaminobut-1-ene-3-yne did not lead to the des i red  resul t ,  and only the corresponding acetylenic 
glycols ,  formed as the resu l t  of the oxidative condensation of the bromo-subs t i tu ted  acetylenic alcohols (III), 
were  isolated f rom the react ion mixture.  

The alkoxyenediynic alcohols (Ia-c) are  viscous liquids which a re  unstable in the pure s ta tebut  canbe 
s tored sa t i s fac tor i ly  in solution. The alkylthioenediynic alcohols (Id, e) are  crys ta l l ine  and completely 
stable substances.  To conf i rm their  s t ruc ture ,  the alkoxyenediynic alcohols (Ia-c) were  subjected to ex- 
haustive hydrogenation with 5% Pd/CaCO 3 to form the sa tura ted  alcohols (IVa-c) (Table 1). The s t ruc ture  
of all the compounds isolated was also confirmed by their  IR and UV spect ra .  

E X P E R I M E N T A L  

The bromine-subs t i tu ted  acetylenie alcohols (IH) were  obtained by treating the alcohols with a solu- 
tion of potass ium hypobromite [7]. 

S [ n t h e s i s  o f  t h e  A l k o x y -  a n d  A l k y l t h i o e n e d i y n i c  A l c o h o l s  ( I ) .  With s t i r r ing ,  
to 25 ml of a 40% aqueous solution of ethylamine containing 1 g of CuC1 and 0.7 g of hydroxylamine hydro-  
chloride was added a solution of 0.1 mole of the appropr ia te  ethynyl vinyl ether or  sulfide (If) in 20 ml of 
methanol and then, in drops,  a solution of 0.1 mole of the bromine-subs t i tu ted  acetylenic alcohol (HI) in 
25 ml of methanol in such a way that the t empera tu re  of the react ion mixture did not exceed 35 ~ The mix- 
ture  was s t i r r ed  for 2 hr  at 20 ~ and was then t reated with 10% HC1 and extracted with ether; the extract  was 
twice washed with dilute I IC1 (1 : 5) and with water  and was dr ied over  MgSO4, and then the ether was driven 
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off and the enynic alcohols (I) were isolated by distillation or crystallization. The constants of the com- 
pounds synthesized and also the results of elementary analysis and the IR and UV spectra are given in 
Table 1. 

C O N C L U S I O N S  

A number of alkoxy- and alkylthioenediynic alcohols have been synthesized to study the growth-regu- 
lating activity of polyacetylenic compounds. 
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