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study of the structures of the macrolidic antibiotzcs methymyein, neomethymycin, narbomycin, and carbo-
“mycin has shown that 1n all these substances the macrociclic lactone ring is buile from unsaturated keto acids of the
type R-CH=CHCO-[X]-COO!H () (sce the review [1]). I3 this connection it is interesting that even sumple acids of
the type CHECHCO(CHpnCOOM are active antimicrob.al compounds notable for their low toxicity, and that theur
methyl esters have anutumor actoaty [2, 31, It 1s knewn also that the antibiotic capithin CI,C=C-C2CCOC1H; [4]
and some other acetylenic ketones [3] have a powerful antifungal action, but the possibilitics of using these sub-
stances are limited by theiwr hugh toxtcity. It was therefore of wmterest to synthesize acetylenic analoys of acids of
type (I) and study their anunucrobic spectra A methed is described in the literature for the synthesis of acetylemc
keto esters by the action of silver acetylides on the acid chlorides of the inonoesters of adipic and suberic acids {6]
RC=CAy + CICO{CI, CODEL — RC=CCO(CH,), COOEL
{n = 48).
However, this method gives good results only with denivauves of the higher dicarbosylic acids (n = 4). Hence, for
the preparation of acetylenic keto acids of the type (1) or 1= 2 and 3 we developed a new metnod of synthesis
based on the condensation of acetylides with cyclic dicarbonylic anhydnides, Attempts to carry out tus condensation
with cliloromagnest 1 and bromomagnesium denvatises of acetylenes were not successful, but 1t was carried out in
satisfactory yield with the lithium acetylide 1n tetrahydeofuran.

RC=CLi 4 CO (CHY, €0 — RC=CCO (CHy), COOH CHN:
L (tn
— RC= CCOCH ), CONMe B2 T ROH C1HLCOCHY), CO0Me
(I (Ivy

A side process that lowers the yield of the keto acids (1) is theur further reaction with the hthiumn acetylide, To sup-
press this stde reaction we carried out the condensauion by adéing the acetyhide to the solution of the anhydnde at
between -5* and +30°, The optimum temperature varied from one case to another, depending on the structures of the
reactants. The exact observance of the remperature schedule is of decisive 1mportance because a departure of even
a few degrees from the opumum temperature lcads to a sharp reduction in the yield of acetylenic keto acids, In thig
way, starting with 1-heayne, rrans-3-imnethyl-4-bexen-1-yne [7], and 3~(tetrahydropyranyloxy)-1-butyne, we synthe-
sized the acetylenie keto acids Listed 1in the table,

Y

By the condensauon of the Lithium denivatve of the enynic hydrocarbon (V) with neso-2,4-dtmethylglutaric an-
kydnde we synthesized trans-2,4 meso-7,8 -trunethiyl-3-oo0-yv-undecen-6-ynme  (VI1), the methyl ester of which, on

Acetylenic Keto Acids RC=CCO(Ctip4,COOH

Acid R n | yield(%)e
4-ox0~5~decynotc n-CyHy 2 76
5-oxo0-6-undecynoic n-C.H, 3 72
trans-7-methyl ~t-ox0-8-decen-5-ymowc | CHy;CH=CHCI(CHy) | 2 63
trans-8-methyl-5-oxo-9-undecen-7<- CH,CH=CHCH(CHy) | 3 62
8-hydroxy-5-oxa-6-noaynoic  (~yToi CH,CH(OH) 3 61

* Based on the acctylenic dertvauve.



oxidation with peroxybenzoic acid, gave the acerylemc epoxy ester (VII). The hydrauon of this compound led o
the acetylenic dihydroxy ester (VIil), which on hydrogenaticn gave methyl threo-0,10-dihydroxy-2,%(mes0), 8-
wimethyl-5-oxoundecanoate (IX).

CH, CH CH, CH,
] . NN ’
CH,CH = CHCHC = CLi + [ j - CH,CH = CHCHC =
{v) o0 N\g (viy
CH; CH, CH, CH; CH,
oA ! 1.CH,Y, ([ ! ! HO+
= CCOCH CHyCH COH ————— CH,CH — CHCHC = CCOCHAH,CHGO Me ——
2.C,H,COH \O/ (Vi)
CH, CH, CH, CH, CH; €H,
i 1 § Hy Pt 1 i |
— CH; Cii --CH CHC = CCOCHCH,CHCO; Me ———  CH;CH — CHCH CHLCH;COCHCH ,CHGO, Ve
11 po { L 8 3 835 '4 3 2 1 ‘ '
OH OH (Vilh OH OH (IX)

The acetylenic dihydroxy ester (VIII) forms a structural model of the C,-Cyy section of the neomethynolide mole-
cule (X), the aglvcon of the racrolidic anubiotic neomethymycin [8]

CHy, CH, CH, CH,
| i ] i
CH,CH — CHCHCH = CHCOCHCH,CHGH — ¢HCO <
i Xy
H l OH 1

)

For neomethymycin it has been proved that the 4- and 6-meth)yl groups have an L,L-onieatauon [8]. Hence, the con-
figuration of the C, and C, atoms in the dihiydroxy keto ester (VIII) correspords to the relative configuration of
these asymunc'ric centers 1n the natural anublotic. By the hydrogenation of the methyl esters of the acetylenic keto
acids synthesized we obtained the corresponding saturated keto esters, and by the parual bydrogenaton of methyl 4-
oxo-3-unde.ynoate (III; R= n-Cytiy, n = 3) in presence of Lindlar's catalyst we synthesized the corresponding ethyl-
enic compound CyHgCH=CHCO{CH3),COOM e (XI).

The presence of an «,B-unsaturated ketone grouping 1n the acetylenic keto acids synthesized was confirmed by
the ultraviolet spectra. The infrared spectra of their methyl esters contain bands for the triple bond and the two car-
bonyls (ester and ketonic), The structures of the acetylenic dihydroxy keto ester (V1) and the enynic acid (VI) were
proved by the formation of acetaldehyde in the oxidation of the dihydroxy keto ester (VIII) with periodic acud, When
account 1s taken of the resemblance of the ultraviolet and infrared spectea of all the enynic keto esters that we syn-
thesized and also of the fact that they were prepared under almost indentical conditions, these results can be regarded
also as confirmation of the structure of the enymc keto acids [II; R = CH;CH = CHCH(Clly), n = 2, 3]

Study of the anturmicrobic spectrum® of the compounds that we synthesized showed that the methyl esters of the
acetylenic keto acids (Ill, R=n-CiHg, n =2, 3; Hlil, R= CHCH = CHCH(CHy), n = 2, 3) scarcely affect the growth
of bacteria, but are active antifungal substances n vitro they suppress pathogenic dermatophytes Microsporon Tano-
sum and Achorion schanlein: at a concentration of 1-2 y/ml and Trichophyton gypseum at a concentration of 6 y/ml.
The high antifungal activity of the unsaturated keto ester (1lI, R= n-Cill, 0= 3) depends on the presence of a con-
jugated acetylenc ketone grouping in tts molecule, for 1ts ethylenue analog (X1) 1s much less active, and the corre-
sponding saturated keto ester does not suppress the growth of these kinds of fungt at all. The antifungal action of
acetylenic keto csters (I11) disappears on introduction of hydroxy groups into their molecules. Thus, the methyl esters
of the acetylenic hydroxy acids (Vill) and (11, R = CH3CH(OH), n = 3) have scarcely any anufungal action, How
ever, the latter comnpound has appreciable amebicidal activity and suppresses the growth of Endamecba histelylica at
a concentration of 7-8 ymlt. In view of data on the antitumo: activity of keto esters of the type Ch=CHCO(Cllp),-

¢ The antimicrobic spectrum of the acetylenic keto acids and their esters was 1avestigated by L. D, Ryabova (Biolog-

ical Testing Laboratory, Institute for the Chermstry of Natwural Products, Academy of Sciences, USSR, Director, G, L,
Zhdanov). The details of this invesugation will be published in a separate paper.

T The data were obtained by N. A, Novitskaya (Chemotherapy Laboratory, Ordzhomkidze All-Umion Pharmaceutical

Chemistry Research Institute, Director, G, N, Pershinj,
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COOR [2, 3], it was of interest to study the anutumor acuvity of the acetylenic keto esters that we 2a2d preparsd. I
tests on two strains of transplanted dense tumots of mice (sarcoma 37 and Crocker sarcoma 3-I37,, The acetylenic

keto esters (III; R=n-CiHs n =2, 3) were found to be deveid of cancerolytic acuvity on reqezz=2 Injection in e
greatest endurable doses®, In intravenous injection the acerylemic keto esters (1L R = p-Cy, == 2, 3) were fornd

to be of low toaicity to mice (LDg 230 and 300 mg kg, respectively), and the hydroxy kete =srar 7IiT; R = CH,CH, OH),
n = 3} was nontoxic for an injection of 1 g'kg.

EXPERIMENTAL

Ultraviclet spectra were determuined 1t alcohol with an SF-4 spectrophotometer; infrazed spectza were deter-
muned i mineral oil with an IKS-14 spectrograph?®. Melung points (uncorrected) were determ nel in capillanes.
Thin-layer chromategraphy on silica gel was carned owr by the procedure described in [8]. For _:. per chromatog—aph}
we used "Leningrad B” paper. For development we used a 17 solution of potassium perrmangzzete m 1N sulfurnic acid.

4-0x0-5-decynoic Acid (I, R=n-Cglly. n=2). An ethereal solution of 1-hexynyilicz wo prepared from 2.4
g of Iithwum, 23.1 g of bromobenzene, and 10.1 g of 1-hexyne m 120 ml of ether) was added =opwize with stunng
and cooling with ice and salt to a solution of 14.2 g of succinic anhydude m 150 ml of dry tesizrofiran. The ad-
dition of the l-hexynyllithium was carried out at such a rate that the temperature of the reacton muxture did not ex-
ceed 10°% this required about two hours. The mixture was strred further for one hour at 107, =3 overnight, and
boiled for three hours. It was cooled with ice, 40 ml of moust ether and then 40 mlof water wer s3sed, and the mix-
ture was acidified with 5% sulfuric actd. The upper layer was separated, and the lower Lager »zs saturated with arm-
monium sulfate and extracted with ether (four portions of 50 ml). The combined ether-tetmaZ. mofirran extract was
carefully washed with four 75-ml portions of 37 potassium hydroxide solution, The alkalice exzzz2ct was acidified 1o
pH 1 with sulfuric acid and extracted with cther, the ether extract was dried with magnesi o= s=1fsre. Ether was
vacuum-distilled off, benzene was added to the residue (20.7 g), and the succinic acid erpstals swecipitated were fil-
tered off (0.55 g, m.p. 180°). The dark-yellow filtrate was decolorized by passage theo g": 21 g of nzurral activated
charcoal and vacuum-evaporated. Part of the acidic substance obtained {8.2 g) was dissolve 12 20 =i of benzene
and chromatographed on a column (34x 280 min) filled with 300 g of silica gel. Eluuon ik
a mixture of unidertified substances. By elution with 300 ml of 2 5 1 muxture of benzene aze «Ther we 1solated 3.4 §
of 4-0r0-5-decynoic acid as a light-yellow oil, homogeneous according to paper chromatog -::.4} {R¢ 0.83 1n chleso-
form saturated with water and Ry 0.76 11 2 1 hexane-benzene) and to chromatography on plzies carying a layer of
sihica gel (Ry 0.81 in ether). X j,.. 220 myu (loge 3.786). Found C 65.73%. H 7.467. Cmﬂ_xo_-,. Calculated C
65.91%, H 7 60%.

The semicarbazone of 4-ox0-5-decynoic acid mieltedat 175-176° (fromn 507 alcoholy 2., 260 mp (loge
4.183). Found C 55.22%. H 7.01%. CpHO4N;. Caleulated C 55.20%, H 7,16%.

By treating 1.51 g of 4-0x0-5 decyno:c actd with excess of ethereal diazomethane we ¢lnained its methyl ester
(1.36 g, 84%) as a yellow hiquid, “D 14606, Apmay 220 mp (log € 3.820), b0y (em Y 2221 (C=C), 1746
(CO;Me), 1681 (conjugated carbonyl}. Ry 0.67 ton a plate carrying an unbound layer of akwr.=a 1n the system 1:9
ether-benzene), .

0.31 g of methyl 4-ox0-5-decynoate was hydrogenated in 10 ml of 95% aleohol over 27 = of plaunum black
(22°, 748 mm). In the course of 20 nunutes 20 inl of Liydrogen was absorbed (the theoretical ;\:1:, was 73 ml}.
Catalyst was then filtered off, alcohol was Jistilled off, and from the oily residuc we ph,p vt the 2,4-dintrophensy -
hydrazone of methyl 4-oxodecanoate, mi p. 65-€6° (from alcohol)., Found C 53.82%, H ¢ 317, CgH,ON,. Cal-
culated C 53.68%; H 6.31%,

Hydrogenation of methyl 4-ox0-5-decynoate (3 g) over Lindlar's catalyst in ethyl acetaz &id pot proceed selec-
uvely and did not stop, but mercly slowed down somewhat after the absorption of the first musiccular proportion of
hydrogen. On chiromatography of the resuluing munture of saturated and unsaturated esters wn Sx2zene on neutral alu-
mina (Grade [l acuvity) with a mizture of ¢ther and benzene (1.1), 1.9 g of methyl 4-oxe-3-uccencate (XI) was

* The tests were carricd out by L. B, Sorokina (Biological Testing Laboratory, institute for the Clemmistry of Natural
Products, Academy of Sciences, USSR},

T infrared spectra were determuined by S. L. Portnova (Physicochenucal Testing Laboratory, Dsnzae for the Chermstry
of Natural Products, Academy of Scicnces, USSR, Director Yu. N, Sherkner),



eluted as a colorless 01l, Apyay 228 mypr ¢loge 3.877), 3r 1.33 on a plate cam)ing an wnber= layer of alumina e
the system 1:9 ether-benzene: Ry 0.68 on paper in 30 2rocous methanol saturated with kerssene. The 2,4 -dinitro-
phenylhydrazone of the ethylenic keto ester (X1) melted a2 232-2347 (from alcohol). Foend: € 33.88%, H 5.627.
CrHpOgN;. Calculated. C 53,367 H 3.8367-

5-Oxo-6-undecynoic Acid (II, R=n-CiH, n=3). Under the condiuons used for the g mthesis of 4-0x0-3~
decynoic acid, from 6.15 g of 1-heayne and 242 g of glurzne anhydnde we obtained an ethereal solution of weidic
reaction products, which was washed with four 50-ml poraems of water to remove glutaric ac.d (from the wash waters
after evaporation we 1solated 1.9 g of glutane acid), The washed cthereal extract was dried with magnesium sul-
fate, and ether was vacuum-disuilled off. By chromatograri, of the restduc (9.4 g) under the above stated conditions
we obtained 5.1 g of S-oxo-G-undecynote acid as 2 hight-wellow viscous hiquid, homogeneous according to chroma-
tography on paper in the system hexanc-benccne-cther (3.2 1) (Rf 0.83) or benzene saturate.d with water (Ry 0.91),
XNmax 221 mp (log € £.702), Found C 66.425. H 8.177% CypHpg0y. Caleulared € 67337 H 8,227,

The sernicarbazone of §-ox0-6-undecynoic acid melied at 110-112° (from 10°: aqueous mcthanol), Amax 262
mp (log € 4.174). Found C 56.7075 H 7.54% CppHeChdy. Calculawed C 86,919 H 7457,

By the methylation of 53-ox0-6-undecynoic acid witl _iazomethane we obtained 1ts mezyl ester as a hight-
yellow oil (ng 1.4681), homogencous according to chromatography on a plate carrying silica gel in the system 10 1
benzcne-eil;et (Rg 0.63) or on paper in 367 methanol sarurzted with kerosene (Rp 0.69), A,y 221 mu (Jog £ 3.800),
Vmax (€m ) 2210 (C=C), 1T+ (COyMNi), 1680 (conjugzicd carbonyl), Found C 63,627 H 8.32%, Cptiss.
Calculated: C 68.54%: H 8.637.

0.2 g of methyl 5-oxo0-6-undecynoate was hydrogenated 1 959 aleohol aver 15 ing of plaunum black under
the above stated condutions, From the hydrogenation preduce we prepared the 2,4-d'mitropheniihydrazone of methyl
5-oxoundecanoatc, m.p. 66-67° (from alcohol). Found C 34.437, H 6.44%, CgllpsOeN;. Calculated € 54.327;
H 6.59%.

3-(Tetrahydropyranylovy)-1-butyne, To a solutton ¢f 7.0 g of 3-butyn-2-ol and 9 g ({.1 mole - 107 e»xcess)
of dihydropyran in 40 ml of dry chloroform: we added three Jrops of phosphoryl chloride, and the musture, which had
become dark in color, was left for one day at room temperzrzre, shaken with saturated sodiun: Sicarbonate solation,
and dried with potassium carbonate. Solvent was driven off and vacuum-distillation of the resicue gave il g 1727
of 3-(tetrahydropyranyloxy)-1-butyne. b.p. 84-86° (10 rum). ufg 1.4490, d¥ 0.9646. Found. C 70,367, H 9.027.
MR 42.87.. Cgl130,. Calculated. € 70,167, H 9,159, 3= 32,85,

A

Methyl 8-Hydroxy-5-oxo-G-nonynoate (1, R= CH;CEwOl), n=3), A solution of 10,4 2 of brorobenrene in
23 mi of dry ether was added with sturing over a peniod of 37 minutes to 1.1 g of hthwum in £0 ml of dry tetrahydro-
furan, The muxture was botled for one hour and then cooled 1o room temperature, A solution of 10.23 g of 3-(tetra-
hydropyranyloxy)-1-butyne in 70 ml of dry ether was added wner a period of 30 munutes, and the muature was bouled
for 30 munutes. The resulting solution of the Iithium derivati. o was added with stirning to a solution of 8,35 g of
glutaric anhydnde in 40 mi of dry tetrahydrofuran at such a rate that the temperature of the reacuon nusture did not
exceed 28-30° tlus required about two hours. The mixture w.as stirred further for two hours at zoom temperature and
left overmight. 1t was cooled to 0%, and 40 ml of moist cther was added, the muxture was acidizied to pH 1 with 535
sulfuric acid and then diluted with alcohol until a homogenecas solution was forined. this was :urred for 12 hours at
40°. The seolution was cooled. and cther was added, the aquosus layer was separated and extracted with two 50-m!
poruions of cther. The combined cther eatracts were shaken wath 100 ml of 509 potassiun hydzoaide solunon, and the
aikaline solutton was carefully acidificd with sulfuric acid amd extracted with five 50-ml portions of ether, The ¢x-
tract was dried with magnestun sulfate and solvent was vacizzn-distilled off, we then ebtained $.8 g of acidie sub-
stances, which were methylated with cthereal diazomethane 21 room temperature, £ g of the vopurtfied methyl ester
in 10 ml of benzene was chiromatographed on a column (24 ¢« 23 mm) filled with 150 g of neutral alumuna (Grade {1
acuwvity)., 1 g of methyl 8-hydroxy-3-oxo-G-nonynoate was clired with a 4: 1 muxture of petroleum cther and ethyl
acetate as a yellow oul, Ry 0,83 (on paper in t-butyl alcohol saturated with water), Apa, 230 mpu (log e 3.862),
Vmax (em™). 3601 (OH), 2221 (C=C), 1734 (COyMe), 16:7 qconjugated carbonyl).

0.3 g of methyl §-hydroxy-5-0%0-6-nonynoate was hydzogenated, as mdicated above, over 15 mg of platnura
bLick until 108 ml of hydrogen had been absorbed (theorenical »olume 98 ml), From the hydrogenation product we
prepared the 2,4 -dimitrophenylhydrazone of methyl 8 -hydroxy ~S-oxononanoate, m,p. 115-1187 (fram alcobol). Found
C 50.54%; H 4.63%, CyHyOpN,, Calculated: € 50,795, L 4.80%.



trans-7-Methyl-4-oxo-B-decen-5-ynoic Acid Ul R= CH,CH = CLCH\CHy), n=2). A solution of 153 gof
trans-3-methyl-i-hexen-1-yne {7] in 30 ml of dry ether was added to 2 solution of phenyllithium (from 2.1 g of
litium and 25.1 g of bromobenzene) in 80 ml of dry ether, and the mixture was boiled for one hour. The resulting
solution of 3-methyl-4-hexen-1-ynyllithium was added over 2 period of 80 minutes at €° to a solution of 16 g of
succinic anhydride 1n 150 ml of dry tetrahydrofuran. The mixture was then stirred further for one hour at 0° and left
overnight. It was cooled with ice and, after the addiuon of 40 m!l of moist ether and 50 ml of water, it was acidi-
fied with 5% sulfuric acid. The upper layer was separated, and the lower layer was satwated with amimenium sulfate
and extracted with four 50-ml portions of ether. The combined ether-tetrahydrofuran extract was washed with four
100-ml portions of saturated sodium bicarbonate solution, and, after acidification to pH 1 with 207 sulfuric 2a1d, the
aqueous extract was extracted with five 75-ml portions of ether; the ether extract was dried with magnesmum sulfate.
After the separation of succinuc acid (1,5 g) as indicated above, part of the product (3 g) was dissolved 1n 20 ml of
benzene and chromatographed on a column (34x 980 mmy) filled with 356 g of silica gel. With a 10 - 1 muxture of
benzene and ether 3.8 g of trans-7-methyl--4-ox0-8-decen-3-ynoic acid was eluted as a hight-yellow a1l Ry 0.80
on a plate with a bound layer of stlica gel in 2 1 benzene-ether. The 2,4-dinitrophenylhydrazone of the acid melted
at 158-160°, Found. C 54.37%: H 5.01%. CyllgOgN;. Calculated. € 54.54%, H 4.85%:,

2 g of the acid was treated at rooin temperatu ¢ with excess of ethereal diazomethaae, and the o1l obtained
(1.85 g) was dissolved 1n 10 mnl of benzenc and cl romatographed on a celunn (24X 180 mmy) filled with 130 g of neu-
tral alumina. With a 3 1 mixture of benzene and ether 1,4 g of meth:l trans-7-methyl-4-ox0-3-decen- :-ynoate
was eluted as a pale-yellow o1l nzD° 14994, Aoy 272 mp (Joge 3.387) v,y (em™) 2125 (C=C), 1734 {COyNe),
1680 (conjugated carbonyl). The substance was homogencous according to chromatography on a plate carrying an un-
bound layer of alumina in the system 4 1 ether-benzene (Ry 0.75) and on paper umpregnated n kerosene in a system
of heptane saturated with methano!l (Re 0.80). Found: C 62.137, H 7.357, CpH0,. Calculated C 68.2u7,
H 7.69%.

trans-3-Methyl-5-ox0-9-undecen-6-ynoic Acid Jl, R= CH,CH = CHCH(CH,), n = 3). Under the above stated
conditions froin 7.5 g of trans-3-methyl-t-hexen-1-yne {7] and 10 g of glutanic anhydnde we obtained an ethercal
solution of acidic reaction products, which, to remove glutanc acid, were washed with four 30-ml portions of water
(from the wash waters, after evaporation, we 1solated 1.2 g of glutaric acid), The washed ether extract was drred with
magneswin: sulfate and ether was vacuum-disuilled off. By chromatography of the residue (12.2 g) as indicated above
on 400 g of silica gel we obtained 10.4 g of trans-8-methyl-5-oxo-9-unducen-G-ynoic acid as a viscous higuid having
Rf 0.83 (on a plate carrying a bound layer of sihica gel in 3 1 benzene-ether). The 2,4-dumitroplienylhydrazone of
this acid, dfter crystallization from a muxture of alcohol and ethyl acetare, melted at 133-154°, Found € 33,429
H 5,07%, CyHpOgN;, Calculated C 35.667., H 5,197,

Methyl trans-8 -methyl-5-oxo0-9-undecen-G-ynoate was obtained, after chromatography on neutral alumina
(elution with 4 1 benzene-ether) as a pale-yellow oil, ng 1.4808, Ry .70 (on a plate carrying an unbound layer
of alumina 1n 10 1 benzene-ether) and 0.85 (on paper tmpregnated 1n herosene, tn hexane saturated with methanol),
Amax 270 mp  (loge 3.344), Vinax (cm“) 2225 (C=C), 1733 (LO;Me), 1636 (conjugated carbonyl). Found
C 69.97%, H 8.34%, Cyp3Hp05. Calculated € 70.27, H 8,107

trans-2,4,8 -Trimethyl-5-0x0-9-undecen-6-ynoic Acid (V). Under the conditions of the preceding experi-
ment from 10 g of trans-3-methyl-4-hexen-1-yne {7) and 13.1 g of meso-2,4-dunethylglutanc anhydnde we obtained
7 goftrans-2,48-trunethyl-5 -oxo~9 -undecen-G~ynoic acid as a yellow o1l Ry 0.75 (on a plate carrying 4 bound layer
of silica gel 1n 2 1 benzene-cther), After being crystatlized from a muxture of alcohel and ethyl acerate the 2,4-di-
nitrophenylhydrazone of thus keto acid had in.p. 160-162° (decomp,). Found € 57.517, H 5,617, CypllyON,,
Calculated C 57.68%, H 5.81%,

The methyl ester of the keto acid (VI), after being purntficd in a column (72X 1440 mm) filled with 500 g of
neutral alumina (clution with 4 1 benzene -cther), consisted of an oil having Ry 0.75 (on a plate carrying an unbound
layer of alumina in 10 1 benzene-ether) and Ry 0.80 (on paper impregnated with kerosene, in hexane saturated with
methanol). Apax 271 my (loge 3.875), vy (em™}). 2223 (C=C), 1741 (COMe), 1676 (conjugated carbonyl),

Methyl 9-10-Dihydroxy -2,4.8-trimethyl-5-cao-6-undecynoate (Vill). A solution of 3 g of peroaybenzote acud
in 30 ml of dry chloroform was added to a solution of 5 g of the mcthy! ester of the keto acud (VI) 1n 135 ml of chiloro-
form with water-cooling of the reaction mixture so that 165 temperature dud not exceed 25-30°, After 60 hours (when,
according to titration results, only excess of peroxybenzoic acid remained 1n the solution) the minture was washed sev-
eral umes with 10% sodium bicarbonate solution and then with »ater. 1t was dried with magnesium sulfate. The un-




purified methyl 9,10-epoxy -2, 4,8 -treihyl-5-on0-6-radecynoate (V1) [4.8 g7 vmax em™). 2238 (C=C), 174
(CO,Me), 1631 (conjugated carbonyl), 1221 (epoxy groap)l was heetca with 1% sulfuric acid at 55-60° for three hours
(n the course of which the muxture became homogencous). The mixture was cooled, nevualized with dry sodium
bicarbonate, and extracted with six 75-ml portions of etier. The combined ether extracts were dnied with magresi-
um sulfate, and etfer was distilled off. The resianue ¢ g) was dissolved 1mn 5 mi of ¢thyl acetate and chromatographed
on silica gel (300 g). Wwith a 9.1 muxture of petroleum ether and eth)! acetate 2 g of methyl 9,10-dihydreay -2,4,8-
trimethyl-5-oxc-6-tndecynoate (Vi) was eluted as 2 yellow oil. Rf 0.58 (on a plate carrying a bound layer of
silica gel in 9:1 perroleun cther and ethyl acetate)s v,y (cm"y 3413 (OH), 2208 (C=(), 1729 (CO;M%e), 1622
conjugated carbonyl). After beung crystallized from . muxtire of alcohol and ethyl acetate the 2,4-dinitrophenyi-
hydrazone of (VIID) melted ar 171-173°, iound C 54.34; H 6.307 Gyl jOgN,;. Calculated € 34.307; H 6.037.

By the hydregenauen of 0,28 g of the keto ester over 10 mg of platinum black in alcohol we obtained inethyl
9,10-dihydroxy -2,4,8 -tnmethyl-3-oxoundecanocate (4.25 g); 3,5 -dinitrobenzoate, m.p. 175-177° (from alcchel).
Found: C 51.937: H 4.5375 CyHlyOpN,. Ca'culated. C 51477 H 4.737.

Oxidation of the Dihydroxy Keto Ester (VIL!, with Sodium Periodate, A solution of 0.43 g of sodum pericdate
in 10 ml of water was added with stuning chver a periac of ten minutes to a solution of 0.568 g of the ester (Viil) mn
5 ml of 95% alcohol. 3nr.ng was continued for 20 marutes at room temperature, The muxture was filrered, and ex-
cess of an alcoholic solvtior of ° 4-dimitrophenylhydrazine sulfate was added to the filtrate, According to the resalis
of paper chromatograshy «system  heptane satwated with methanol) in presence of reference compounds, the crystal-
line precipitate coztained the 2,4-dinurophenylhydrazene of acetaldehyde (Ry 0.18) and did not contain the 2,4-di-
nitrophenylhydrazone of propionaldehyde,

SUMMARY

1, A descrigdon is given of a synthesis of acetylentc keto acids of the type RC=CCO-[X]-COOt, bascd on
the condensation of lithuum acetylides with cyclic dicarboxylic anhyarides,

2, By dhis method acetylenic keto esters having low toxicity and considerable anufungal activ ity were prepared,
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