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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 alkaline cleavage of the readily available methyl ester of 8-methyldeca-4,6-diyn-8-oloic acid:
CH30:C (CHg)C = CH +BrC C-C (OH) (CHyg) CoHs 2222

KOH
(1) =2 HC = C-C = C-CH;CH,CO0CH; + CoH;COCH *
(In

As is known, the 4,6-heptadiynoic acid fragment is a component part of the molecule in the series of poly-
acetylenic compounds produced by certain microorganisms [1]. In connection with this it seemed of interest to use
compound (II) for the synthesis of a number of tri- and tetraacetylenic compounds, related to the natural products.
It was shown that the methyl ester of 4,6-heptadiynoic acid (II), under the conventional oxidative condensation con-
ditions [2], easily reacts with different bromoacetylenes to yield the difficulty available acids of the triacetylenic
series:

BrC = C (CH3),CO:R
—_— CH;;OZC . (CHz)z—(G = C)a—(CHz)z—COzR
(IlI) R=H, (I1fa) R =CH;

BrC = C-C0O.H
CH30;C(CHa)e—C=C-C=CH|-————> CGH30,C (CH:): (C = C);—COH
(In) (Iv)
R, R

|
Br6=0~C O ® (H,0,C (CHa) — (C = C)s—C
|

OH Ry
(V) R=H, Ry = CeHs, (VI) R=CHs, R;=GCeHs; (VII) RR;=—(CHz)s—

Thus, the reaction of (II) with 5-bromo-4-pentynoic acid gave, in good yield, the monomethyl ester of
dodeca-4,6,8-triyn-1,12-dioic acid (IM) as an unstable crystalline product, which changed to an insoluble purple
polymer after standing for a short while. This product was also characterized as the diester (Illa), which was ob-
tained in the reaction with the methyl ester of 5-bromo-4-pentynoic acid. In a similar manner we synthesized
from bromopropiolic acid the monomethyl ester of deca-4,6,8-triyn-1,10-dioic acid (IV), the ultraviolet spectrum
of which exhibits absorption characteristic for the triacetylenic alcohol isolated from the culture fluid of Merulius
lacrymans [1]. Using the bromo derivatives of various acetylenic alcohols as the second components in this reaction,
we obtained the esters of several hydroxytriacetylenic acids (V)-(VII). These products proved to be very unstable
when chromatographed on aluminum oxide, and only the methyl ester of dodeca-4,6,8-triyn-10-oloic acid (V) was
isolated in the crystalline state. We found that the tertiary hydroxy esters (VI) and (VII) could not be isolated in the
pure state, and they were characterized only by the ultraviolet spectra.

* The method of preparation will be described later.

522



‘(0291 ‘0997 ‘0STT
‘0TL ‘0092 ‘00LT ‘000°TL2 ‘000°TLI 2)
6CE ‘G*HEE ‘9TE ‘30S ‘6LT ‘L9T ‘8€% ‘L33 | 3B°S | OT'IL £€9°C | ST'IL 26 (suexay) 98 | (XI) —O = DPHOPHD - DP0PHD = ¥
(8cL ‘vE6 ‘91L ‘06%
‘PQE ‘QC8 7) 82€ ‘TIE ‘€63 ‘LLZ ‘893 ‘I¥3 — - - —_ - - (I1A) (HOYOSCHD) = ¥
82€ ‘ITE ‘263 ‘L3 ‘L¥3 ‘682 - - - - - - (IA) (HO)CHD)DSHED = Y
(L1¥% ‘cag
‘IC¥ ‘G63 ‘039 2) 83E ‘0T€ ‘162 'PLT ‘683 | L¥'9 | PGIL $G°9 | 99°TL 9g (suexay) 19 (A) HOHO®HED =¥
(L9% 98V ‘Ta¥ ‘006°0T ‘001°Z9
‘006°9¢ 3) $FE ‘23 ‘Q0E ‘093 ‘8€T ‘922 | £L°S | 83°89 TL°¢ | 8€°89 78 (suexay) 19 (BIID) *HO%HD - DYO%HD = ¥
(sudzusqg —1a13e wnejonad)
82€ ‘0T€ ‘€L '9S3 ‘9% | 12°¢ | L3"L9 o¥'c | 36799 98 (*dwodsp mIM) ZTT-0TT (Im) —*HO%HD « OPCH = ¥
(12110
(0802 ‘0962 ‘0TEZ ‘0ZET ‘098 wnatoiad 181908 [£1119)
‘008'3T 2) 93¢ ‘G0E ‘182 ‘ILZ ‘993 ‘183 | S96°% | OL'¥9 10°% | L9'%9 YL (*dwiodap 1MITIM) OT -80T (AD) — D%0H =¥
H o} H 0
(foyoote ur) i ¢y .BNQCW (auaayos) O, d'IW 4RO HO%HD — 8D = D)

of, ‘PoIBINOTED

% ‘punod

523



In studying some of the chemical properties of hydroxy esters(V-VII) it 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
product, which, on the basis of the data of the ultraviolet spectrum, was assigned the structure of dodeca-4,6,8-
triyn-10-enoic acid (VOI):

CH3CHyCH— (G = C)s—(CH3)2C0:.CH3— CH3;CH = CH (C = C)3 — (CH3)sCO.CHy
OIH v (VIII)

CH;30:C-(CHz2):—C = G.C = CH — CH;30:C (CH2)s— (C = C)g— (CHy)o—COsCH; »
(1) (IX)

Besides the above described transformations, we obtained the dimethyl 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-diynoic 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.

EXPERIMENTAL

Monomethyl ester of dodeca-4,6,8-triyn-1,12-dioic acid (II). To a solution of 0.01 mole of methyl ester (I1)
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% aqueous solution, was added in drops, with vigorous stirring, 0.01 mole of 5-bro-
mo-4-pentynoic acid in 10 mi 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 salt using bicarbonate and recrystallization we obtained monoester (III). Infrared spectrum:
1726 (—COOH) and 1744 cm~! (—COOCH;).

Monomethyl ester of deca-4,6,8-triyn-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-L

Methyl ester of dodeca-4,6,8-triyn-10-oloic acid (V). Obtained from (II) and 1-bromo-1-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™L. The same procedure was also used to obtain hydroxy esters (VI) and
(VID), 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-triyn-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 N max (in alcohol) 233, 240, 253,
286, 305, 326 mu (e 35600, 38200, 34600, 12000, 12900, 8950), which comresponds 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 (1)
in 100 ml of methanol was added 10 g of Cu,Cl,, 30 g of NH,C1 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 (92% yield)
dimethyl ester (IX) as yellow crystals with m.p. 86°. Infrared spectrum: 2221(—C =C—) and 1725 (—CO3CHy) cm™L

SUMMARY

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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