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We found a convenient  method for the synthesis of the methyl  ester of 4 ,6-heptadienoic  acid (II),* based on 
the alkal ine c leavage  of  the readi ly avai lab le  methyl  ester of 8 - m e t h y l d e c a - 4 , 6 - d i y n - 8 - o l o i c  acid" 

Ctta02C (CHs)2C - -  CH + BrC ---= C.C (OH) (CHs) C2Hs Cu2-C12 
CH302 (CH2)2 (C ------ C)2--C (OH) (CH3) C~H5 

KOII 
(I) ~ HC ------ C.C ---- C.CH~CH.zCOOCHa ~- C2H~COCHa * 

140--150 
(II) 

(I) 

As is known, the 4 ,6-heptad iynoic  acid fragment is a component part of  the molecule  in the series of poly-  
ace ty lenic  compounds produced by cer ta in  microorganisms [1]. In connection with this it  seemed of  interest to use 
compound (II) for the synthesis of a number of tr i-  and te t raace ty len ic  compounds, related to the natural products. 

It was shown that the methyl  ester of 4 ,6-heptadiynoic  acid (II), under the convent ional  oxidat ive condensation con- 
ditions [2], easily reacts with different bromoacetylenes  to yield the di f f icuhy ava i lab le  acids of the t r iace ty lenic  

series: 

CH302C(CtI2)~--C----C. C=C H 
(II) 

BrC ~ C (CH~hCOsR 
�9 > CHaO~C- (CH~)~--(C--C)a--(CH~)~--CO2R 

(III)  R = H, (IIIa)  R = CH3 

BrC ~ C.C02H 
'--> CHaO~C (CH2)~ (C ~- C)8--COzH 

(iv) 

R, R 
t / 

B r C ~  C--C (OH) R 
-- ; CH30~C (CHQ~ -- (C ------ C)a--C 

OH R1 
(V) R =  H, Rx=CzHs ,  (VI) R-=CH3,  R, ----= C2Hs; (VII) RRI-=--(CH2)~--  

Thus, the react ion of (II) with 5 -bromo-4-pen tyno ic  acid gave, in good yield,  the monomethyl  ester of 
dodeca -4 ,6 ,8 - t r iyn -1 ,12 -d io ic  acid (III) as an unstable crystal l ine product, which changed to an insoluble purple 
polymer after standing for a short while. This product was also character ized as the diester (IIIa), which was ob- 
tained in the react ion with the methyl  ester of 5 -bromo-4-pen tynoic  acid.  In a similar  manner we synthesized 
from bromopropiol ic  acid the monomethyl  ester of deca-4,6,8-triyn-l, lO-dioic acid (IV), the ul traviolet  spectrum 
of which exhibits absorption character is t ic  for the t r iace ty len ic  alcohol isolated from the culture fluid of Merulius 
lacrymans [1]. Using the bromo derivatives of various ace ty lenic  alcohols as the second components in this reaction, 
we obtained the esters of several  hydroxytdace ty len ic  acids (V)-(VII). These products proved to be very unstable 
when chromatographed on a luminum oxide, and only the methyl  ester of dodeca -4 ,6 ,8 - tdyn -10 -o lo i c  acid (V) was 
isolated in the crysta l l ine  state. We found that  the ter t iary hydroxy esters (VI) and (VII) could not be isolated in the 

pure state, and they were character ized only by the ul t raviolet  spectra. 

* The method of preparat ion will  be described later.  
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In studying some of the chemical  properties of hydroxy esters (V-VII)i t  was established that the methyl ester (V) 
when heated in benzene with p-toluenesulfonic acid is readily dehydrated with the formation of an unstable liquid 
pr9duct, which, on the basis of the data of the ultraviolet spectrum, was assigned the structure of  dodeca-4,6,8-  
triyn- 10-enoic acid (VIII); 

CHsCH~CH-- (C -- C)3--(CH~)~CO~CHa-~ CHaCH -= CH (C m C)a -- (CH~hCO2CH 3 
I (V) (VIII) 

OH 

CH~O~C. (CHe)2--C -- C. C -- CH --> CH~02C (CH2)~-- (C ---- C)4-- (CH~h--CO~CH3" 

(II) (IX) 

Besides the above described transformations, we obtained the dtmethyl ester of tetradeca-4,6,8,10-tetrayn- 
1,14-dioic acid (IX) in good yield by the oxidative dimerization of the methyl ester of hepta-4,6-dtynoic acid (II). 
(IX) represented a comparatively stable crystalline product, having an absorption spectrum characteristic for tetra- 
acetylenic systems. A specific feature of the absorption spectrum of this compound (as was also mentioned previ- 
ously in [3]) is the presence of a second group of bands in the visible portion of the ultraviolet spectrum, differing 
sharply in extinction and distinctly shifted toward the long-wave region, which do not appear in the di- and tri- 
acetylenic compounds. 

The constants, analyses, and the data of the ultraviolet spectra for the compounds obtained by us are given in 
the table. 

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

Monomethyl ester of dodeca-4 ,6 ,8- t r iyn- l ,12-dioic  acid (III). To a solution of 0.01 mole of methyl ester(II) 
in 6 ml of methanol, containing 0.001 mole of cuprous chloride, 0.001 mole of hydroxylamine hydrochloride and 
0,018 mole of ethylamine as 40%o aqueous solution, was added in drops, with vigorous stirring, 0.01 mole of 5-bro- 
mo-4-pentynoic  acid in 10 ml of methanol, previously neutralized with aqueous ethylamine solution. The reaction 
mixture was treated with 10% hydrochloric acid solution and the product was extracted with ether. After purifica- 
tion through the Na sah using bicarbonate and recrystaIlization we obtained monoester (III). Infrared spectrum; 
1726 (--COOH) and 1744 cm "1 (--COOCH3). 

Monomethyl ester of  deca-4,6,8- t r iyn-1,10-dioic  acid (IV). Obtained in the same manner as described above 
from (II) and bromopropiolic acid [4]. Infrared spectrum; 1710, 1741, 2113 and 2192 cm -I, 

Methyl ester of dodeca-4,6,8- t r iyn-10-oloic  acid (V).. Obtained from (II) and 1-bromo- l -pentyn-3-ol ,  The 
reaction product was purified by chromatographing on neutral aluminum oxide using a mixture of  benzene and ether. 
Infrared spectrum; 1733, 2112 and 2215 cm -1, The same procedure was also used to obtain hydroxy esters (VI) and 
(VII), which represent viscous yellow oils.that could not be made to crystallize, and which decomposed on standing 
or when chromatographed on aluminum oxide. 

Methyl ester of dodeca-4,6,8- t r iyn-10-enoic  acid (VIII). A solution of 0.6 g of (V) in 100 ml of benzene was 
refluxed for 1.5 h in the presenceof 0.03 g of p-toluenesulfonic acid. When the residue was chromatographed we iso- 
lated 0.22 g (40%) of a liquid product with a pleasant ethereal odor, and having k m a  x (in alcohol) 233, 240, 253, 
286, 805, 326 m~ (e 85600, 88200, 84600, 12000, 12900, 8950), which corresponds to the presence of vinyltriacety- 
lene [1] in the molecule of the system. 

Dimethyl ester of tetradeca-4,6,8,10-tetrayn- 1,14-dioic acid (.IX). To a solution of 1 g of methyl ester (II) 
in 100 ml of methanol was added 10 g of Cu2C12, 30 g of NH4C1 and 1 ml of  hydrochloric acid in 100 ml of water, 
and the mixture was shaken at 18-20'  for 6 h in an oxygen stream. After the usual workup we obtained (92o/0 yield) 
dimethyl ester (IX) as yellow crystals with m.p. 86". Infrared spectrum: 2221( - -C-C- - )  and 1725 (--CO2CH3) cm -I. 

S U M M A R Y  

Based on the methyl ester of hepta-4,6-diynoic acid, we synthesized several dicarboxylic and hydroxy car- 
boxylic acids of the triacetylenic series, and also the dimethyl ester of tetradeca-4,6,8,10-tetrayn-1,14-dioic acid. 
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