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In the oxidative cleavage of macrolidic antibtotics {methymycin, neomethymycin, picromycin, and narbo-
myecin) two groups of investigators have 1solated the dextrorotatory lactone of 3-hydroxy-2 4,6-trimethyl-heptane-
dioic acid {d-II) [1-83] The establishment of the structure of this lactone was one of the decisive links in the chain
of proof of the macrocychc skeleton of these antibioncs, but the stereochemistry of this important key compound
has not yet been elucidated completely. As the lactone (d-II) was formed from the C;-Cy fragment of the molecule
of neomethynolide (1), for which the configuration 4L, 6L has been proved [4], the same configuration must be pos-
sessed by the C4 and Cg atoms in the lactone (d-II). The configuration of the remaining asymmetric centers of the
lactone (d-II) has not been determuined, 1ts establishment would enable us to obtain new valuable data on the absolute
configuration of macrolidic antibiotics,
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In continuation of our study of ways of synthesizing macrolides [5], we synthesized the corresponding racemic
lactone (II) and 1ts stereoisomers (IIa), (IIb), and (Iic). In the course of preliminary investigations we tried the follow-
ing possible methods of synthesizing 3-hydroxyheptanedioic and 3-hydroxy=-2- methylheptanedioic acids.

a) The condensation of glutaric anhydride with sodiomalonic ester. In this attempt we 1solated the enol lactone
of 8,6~bisethoxycarbonyl-5-oxohexanoicacid (III} as a crystalline substance, readily split when heated with water with
formation of glutaric acid. Attempts to hydrogenate the enol lactone (III) over a platinum catalyst or Raney nickel
were not successful.
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b) Reformatsku reaction between ethyl glutaraldehydate and ethyl 2-bromopropicnate:
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This reaction led 1n low yield to diethyl 3-hydroxy-2-methylheptanedioate (IV), which on hydrolysis and sub-
sequent esterification gave the methoxycarbonyl lactone (V).
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¢) Condensation of ethyl 4~(chlorocarbonyl)butyrate with the tetrahydropyranyl derivative of methylmalonic
monoester [6] or with the Mg salt of the same monoester [7]. As a result of these condensations (the latter method
was found to be preferable) a satisfactory yield was obtained of diethyl 2-methyl-3-oxoheptanedioate (VI). Catalytic
hydrogenation of this compound went stereoselectively and led to the hydroxy diester (IV), which was found to be
identical to the compound obtained by method (b).
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Since method (c) gave optumum results, we used 1t for the synthesis of the lactone of 3~hydroxy-2 ,4,6-m1-
methylheptanedioic acid by the scheme:
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In accordance with this scheme we synthesized all the four possible sterecisomeric carboxy lactones with a cis
disposition of methyl groups 1n the lactone ring (II, Iia, IIb, Ilc).

The meso-2,4-dimethylglutaric anhydride (IX) required for these syntheses has been prepared previously by
several methods, of which the best 1s the method in [8] based on the Michael condensation of methyl methacrylate
with sodiomethylmalonic ester. To avowd the stage of preparing methylmalonic ester, we modified this method some-
what. By the condensation of methyl methacrylate with sodiomalonic ester we obtained the triester (VII), which after
methylation, hydrolysis, and decarboxylation gave a mixture of d, I -and meso-2,4-dimethylglutaric acids. The
meso-anhydride (IX) prepared from the latter was converted via the corresponding monoester into the acid chloride
(X). To avoid epimerization we synthesized the acid chloride (X) by the action of oxalyl chloride at low tempera=-
ture, the homogeneity of the acid chioride was confirmed by its conversion 1n almost quantitative yield into the
crystalline anilide. Condensation of the acid chloride (X) with the Mg salt of methylmalomc monoester led to the
keto diester (XI). Hydrogenation of this over Raney nickel gave the hydroxy diester (XII), which, according to thin-
layer chromatography, consisted of a mixture of 1somers; on hydrolysis it gave two crystalline carboxy lactones, m.p.
122-123° (1Ia) and 157-158° (1Ib),which differed from the "natural” product 1n their constants and 1n the infrared spec-
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tra of their methyl esters With the object of preparing other stereowsomers of the carboxy lactone we therefore studied
the reduction of the keto diester (XI) with complex hydrides. An attempt at reduction with sodium borohydride led to
a stable boron-contaimng compound, and, when the complex of lithium aluminum hydride with pyridine [9] was used,
the main reduction product was the corresponding triol, We succeeded 1n effecting the selective reduction of the keto
group of the keto diester (XI) with lithrum aluminum hydrides at low temperature. This reaction 1s distinguished by
considerable stereospecificity, When lithium triethoxyhydroaluminate s used 1t leads, after hydrolysis, mainly to the
carboxy lactone (IIc), m.p.107-108°. When the reduction of the keto diester (X1) 1s carried out with lithium alumi=
num hydride, the product is the fourth stereoisomer (I1), m.p. 125-126°, which forms a methyl ester of m.p. 74=75°,
The carboxy lactone obtained and 1ts methyl ester give melting point depression in admixture with the carboxy lac-
tone (I1a) and 1ts methy! ester, respectively. On the other hand, the nfrared spectrum of the methyl ester of the
racemic carboxy lactone (II) obtained as a result of lithium aluminum hydride reduction was found to be 1dentical

to the infrared spectrum of the methyl ester of the "natural” d-carboxy lactone (Fig 1), some difference in theregion
of 1200 cm™?! 15 due to difference in the concentrations of the solutions, Resolution of the racemic carboxy lactone (II)
with the aid of D-threo-1-p~npitrophenyl-2-amino-1,3-propanediol led to the enantiomer of the "natural™ d-lactone
(I -11), 1t had m p. 125-126° and [ot]%)2 -32° Hence, the carboxy lactone that we synthesized was the racemate of the
carboxy lactone (d-II) formed 1n the oxidative cleavage of macrolidic anubiotics.

EXPERIMENTAL

The melung points of the preparations were determined in capillaries, Infrared spectra were determined with
a UR-10 spectrograph (Zeiss, East Germany), * ultraviolet specira were determined with an SF-4 spectrophotometer.
Thin-layer chromatography on silica gel was cairied out by the procedure described in [10]; here the detection of
hydrazides was carried out with the aid of an aqueous-butanolic ammoniacal silver solution, and the remaning sub-
stances were detected with the aid of a solution of potassium permanganate 11 2 N HpSOy, 1n thin-layer chromatog-
raphy on unbound alumina (Grade III activity) on plates the substances were detected by treatment with 1odine vapor.

Condensation of Glutaric Anhydride with Malonic Ester. With cooling 48.0 g of malonic ester was added to a
suspension of 6.90 g of sodium 1n 500 ml of dry benzene, The mixture was heated for 3 hours with stirring at a gentle
boil. It was cooled to room temperature, and a solution of 34.2 g of glutaric anhydride in 150 ml of benzene was
added over a period of 1 hour; the mixture was then stirred for 3 hours at room temperature and for 2 hours at the
boil. The muxture was cooled, neutralized with glacial acetic acid, and treated with 200 ml of water, the organic
layer was separated, and the aqueous layer was extracted three times with ether. The combined extracts were washed
with water and dried with sodium sulfate. Solvents and unchanged malonic ester were distilled off, and the residue
crystallized out on cooling. Recrystallization of the crude product from a mixture of hexane and benzene gave 25.8 g
(35%) of the enol lactone of §,6-bisethoxycarbonyl-5-oxohexanoic acid (III), m.p. 72-73°, as a crystalline substance
which rapidly deliquesced 1n air. Found: C 56 78, H 6.33%. Cy,H;504
Calculated: C 56.25; H 6,25%. Ultraviolet spectrum: A% 233 my,
€ 16,600 {in alcohol), Infrared spectrum, Vinax 1795 em-! (enol
N"‘/‘ ester), 1724 cm™' (o, B -unsaturated ester), 1643 cm™* (double bond)

Treatment of an alcoholic solution of the enol lactone (III) with
ammonia gave a triamide, which crystallized with one molecule
of alcohol; m.p. 180-181° (from absolute alcohol), Found. C 45,77,
H 7.62, N 16.21%. CyoHgO5Ny. Calculared: C 45.97; H 7 33;

—

M N 16.08%

Hydrolysis of the Enol Lactone of 6,6~ Bisethoxycarbonyl-5-
oxohexanoic Acid (II). 1.28 g of the enol lactone of 6,6~ bisethoxy-
carbonyl-5-oxohexanoic acid (III) was heated with 40 ml of water
with vigorous stirring at 90° for 4 howrs. The mixture was cooled
and extracted with 8 20-ml portions of ether, and the combined

N
. ether extracts were dried with magnesium sulfate, Ether was driven
TR e e e ok L -1 off, and the oil d
2000 1800 1600 1400 1200 1000 800 V'Cm a 1L y 1'681. uelcrystalllzed out almost Completely on
standing. Recrystallization from benzene gave 0.57 g (87%) of
Infrared spectra of methyl esters of lactones glutaric acid, m.p, 97-98", undepressed by admixture of a known
of 3-hydroxy-2,4,6-trimethylheptanedioic sample.

acid: A) (d-II) and B) (II) (solution 1n chlorc-

*
form; NaCl prism). The 1nfrared spectra were determined by L. B. Senyavina
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. Diethyl 2-Methyl-3-oxoheptanedioate (VI). a) A solution of 17.52 g of ethyl hydrogen methylmalonate in
25 ml of dry benzene was added dropwise over a period of 30 minutes to a solution of 15.12 g of dihydropyran in
50 ml of benzene containing three drops of a 10% solution of p-toluenesulfonic acid in methanol. The mixture was
then left at room temperature for 20 minutes, after which excess of dihydropyran and benzene were vacuum-~distilled
off. The ethyl tetrahydropyranyl methylmalonate obtained (27.0 g) was dissolved in 50 ml of dry benzene, and the
solution was added dropwise over a period of 1 hour with cooling to a suspension of 2.76 g of sodium 1n 100 ml of
benzene. The mixture was stured for 30 minutes at room temperature, and then, at the same temperature, 21 42 g
of ethyl 4-(chlorocarbonyl)butyrate was added over a period of 40 minutes, in the course of which the mixture thick=
ened. The mixture was stirred for 5 hours at room temperature, 5 mi of glacial acetic acid was added, and stirring
was continued further for 90 minutes at a gentle boil (until carbon dioxide ceased to be liberated). The mixture was
cooled and treated with 100 ml of 2% hydrochloric acid, the benzene layer was separated, and the aqueous layer
was extracted with three 150-ml portions of ether, The combined extract was washed with saturated sodium bicar-
bonate solution and with water; it was dried with magnesium sulfate. Solvents were distilled off, and the residue
was vacuume~distilled. We obtained 14.68 g (51%) of diethyl 2- methyl-3-oxoheptanedioate, b.p. 99-100° (0 1 mm);
02 1.4410; df° 1.0642; found MR 60.62; calculated MR 60 79; ultraviolet spectrum: Amax 255 mp; e 3610 (1n hep-
tane). Found:C 59.20; H 8.25%. CjHpgOs. Calculated: C 59.00; H 8.25%.

b) A solution of one mole of 1sopropylmagnesium bromide in 600 ml of dry tetrahydrofuran was added to a
solution of 73,0 g of ethyl hydrogen methylmalonate in 150 ml of tetrahydrofuran over a period of 1 hour at 5-10°,
The rmuxture was stirred for 30 munutes at room temperature and then for 30 minutes at 40-45°. The mixture was
cooled to -5°, and with vigorous stirring 89 25 g of ethyl 4-(chlorocarbonyl)butyrate was added over a period of 90
minutes. The mixture was stirred further for two hours at room temperature and then for one hour at a gentle boil.
Solvent was distilled off, and the residue was acidified with 1% hydrochloric acid and extracted with three 200-ml
portions of ether, the combined ether extract was washed with sodium bicarbonate solution and with water, and was
then dried with magnesium sulfate. Ether was driven off, and the liquid residue was vacuum-distilled. We obtained
86.0 g (71%) of diethyl 2- methyl-3-oxoheptanedioate; b.p. 100-101° (0.1 mm); nf 1.4410; d3° 1.0645.

Diethyl 3-Hydroxy-2-methylheptanedioate (IV). a) A solution of 4.32 g of ethyl glutaraldehydate [11] and
13.58 g of ethyl 2-bromopropionate 1n 40 ml of dry benzene was added dropwise over a period of 45 minutes with
vigorous stirring to 4.90 g of zinc turmings 11 50 ml of benzene heated to the boil. The mixture was heated further
at the boul for two hours, cooled, and treated with 5% sulfuric acid; the organic layer was separated, and the aqueous
layer was extracted with three 75-ml portions of ether. The combined extract was washed with water and dried with
magnesium sulfate. Solvents were distilled off, and vacuum distillation of the residue gave 2.29 g (31%) of diethyl
3-hydroxy-2- methylheptanedioate (IV); b.p. 112-114° (0.1 mm); nf} 1.4494; df’ 1.0638, found MR 62.20; calculated
MR 62.45. By heating (IV) with hydrazine in methanol at 80° 1n a sealed tube for 16 hours we obtained a dihydrazide
of m.p 148-149° (from absolute alcohol), Found: N 25.80%. CgHjs NgOs. Calculated: N 25.6%%.

b) 17.4 g of diethyl 2-methyl-3-oxoheptanedioate (VI) was hydrogenated 1n 150 ml of 95% alcohol over 1.0 g
of W-2 Raney nickel in a rotating autoclave at 95°. The 1initial hydrogen pressure was 78 atm, and after 40 minutes
it had fallen to 61 atm: no further absorption of hydrogen was observed. When the mixture was cool, catalyst was
fiitered off, alcohol was distilled off, and the liquid residue was vacuum-distilled. We obtained 16.85 g (95%) of
diethyl 3~ hydroxy-2-methylheptanedioate (IV), b.p. 110~111° (0.1 mm); 3 1.4486, d3° 1.0630, found MR 62.16;
calculated MR 62.45. Found: C 58.46; H 8.84%, CpHyO5 Calculated: C 58.51; H 9.00%. Infrared spectrum:
Vmax 1736, 3370, 3410, 3450 cm™,

The dihydrazide, prepared by the above-described method, had the same melting point as before,alone and 1n
admixture with the sample obtained previously.

According to the results of thin-layer chromatography, the hydroxy diester and 1ts dihydrazide were homogeneous
substances On a plate carrying a bound layer of silica gel the hydroxy diester had Rf 0.35 in 1 : 4 ethyl acetate -
hexane; on a plate carrying an unbound layer of alumina (development with ethyl acetate) 1t had Rf 0.76. The di-
hydrazide, on a plate carrying a bound layer of silica gel (development with methanol), had Rf 0.22.

Methyl Ester of the Lactone of 3-Hydroxy-2-methylheptanedioic Acid (V). 86.2 g of diethyl 3-hydroxy-2-
methylheptanedioate (IV) was added with cooling to a solution of 46.2 g of potassium hydroxide 1n 350 ml of 80%
alcohol. The mixture was heated for 6 hours at 45°, after which alcohol was vacuum-distilled off and the residue was
dissolved 1n 300 ml of water. The aqueous solution was washed with ether, acidified with 5% hydrochloric acid, and
extracted with four 200-ml portions of ether. The combined extract was washed with water and dried with magnesium
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sulfate, The viscous oily residue obtained after ether had been drivenoff (56.6 g} was treated with ethereal diazo-
methane. Ether was driven off, and the residue was vacuum-distilled. We obtainéd 46.2 g (72%) of the methyl ester
of the lactone of 3-hydroxy-2-methylheptanedioic acid (V); b.p.94-95° (0.1 mm), n}3 1.4658, df° 1.1153; found MR
44.70; calculated MR 44,87, Found: C 57.80; H 7.60%. CyHyO4. Calculated: C 58.05; H 7.58% Heating of (V)
with hydrazine 1n methanol at 80° in a sealed tube for 16 hours gave a dihydrazide of m.p. 149-150° (from absolute
alcohol), undepressed by admixture of the dihydrazide prepared from (IV).

Triethyl 2,2,4-Pentanetricarboxylate (VIII). 210 g of wiethyl 1,1,3-butanetricarboxylate (VII), prepared by the
condensation of malonic ester with methyl methacrylate [12], was added to a solution of 17.9 g of sodium 1n 800 ml
of absolute alcohol. The mixture was heated to 50-55°, and over a period of 90 minutes 142 g of methyl 10dide was
added with sturing; the mixture was then stured at the beil for two howrs, after which 1t became neutral Alcohol
was distilled off, the residuc was treated with 250 ml of water, and the reaction product was extracted with ether
The combined ether extracts were washed with sodium thiosulfate solution and with water, and they were dried with
magneswum sulfate. Ether was driven off, and the liquid residue was vacuum-distilled. We obtained 198 g (8%%)
of triethyl 2,2 ,4-pentanetricarboxylate (VII) b.p. 112-114° (1.0 mm); nf) 1.4342[8, 13, 14].

meso-2,4- Dimethylglutaric Anhydride (IX). By the hydrolysis and decarboxylation of wiethyl 2,2 4-pentane-
tricarboxylate (VIII) with 70% sulfuric acid we obtained an 85% yield of a mixture of meso- and d, ! -2 ,4-dimethyl-
glutaric acids [13], and the mixture of meso- and d,!-2 4-dimethylglutaric anhydrides prepared from this was sep=
arated by crystallization from ethyl acetate [14]. The yield of mesc-anhydride was 2%, calculated on the amount
of (VIII) taken.

Ethyl Hydrogen meso-2 4~-Dimethylglutarate. 71.0 g of meso-2,4~dimethylglutaric anhydride was heated with
32 m! of absolute alcohol at 100° for 5 hours Excess of alcohol was driven off, and the residue was vacuum~distilled
We obtained 80.0 g (85%) of ethyl hydrogen meso-2,4~dimethylglutarate, b.p. 100-102° (0.4 mm), n%’ 1.4350

Ethyl 4- (Chlorocarbonyl)-2- methylvalerate (X). 84.4 g of oxalyl chloride was added at 0° to 50.0 g of ethyl
hydrogen meso=-2,4-dimethylglutarate. The mixture was left at the same temperature for 3 hours and then overnight
at room temperature. Excess of oxalyl chloride was then vacuum-distilled off, and by distillation of the residue we
obtained 53.9 g (98%) of ethyl 4-(chlorocarbonyl)-2-methylvalerate (X), b.p, 56-57° (0.1 mm). Anilide, m.p. 73=-74"
(from a mixture of petrcleum ether and diethyl ether). Found: C 68.31; H 7.92% C;5H,NO;. Calculated: C 68 41;
H 8.04%

Diethyl 2,4,6=-Trimethyl-3-oxoheptanedioate (XI), A solution of 0,98 mole of 1sopropylmagnesiurmn bromide 1n
550 ml of dry tetrahydrofuran was added over a period of 1 hour with vigorous stirring at 5-10° to a solution of 71 5 g
of ethyl hydrogen methylmalonate 1n 150 ml of dry tetrahydrofuran, The mixture was stured for 30 minutes at room
temperature and for 30 munutes at 40-457 It was then cooled to 10-15°, and with vigorous stirring 100.7 g of ethyl
4-{ chlorocarbonyl)~2~methylvalerate (X) was added over a period of 90 minutes; the mixture was then stirred for 2
hours at room temperature and for 1 hour at a gentle boil. Tetrahydrofuran was driven off, and the residue was acidi-
fied with 1% hydrochloiic acid and extracted with three 200-ml portions of ether; the combined ether extracts were
washed with saturated sodium bicarbonate solution and with water, and they were dried with magnesium sulfate,
Ether was driven off, and the residue was vacuum-distilled. We obtained 90,8 g (68%) of diethyl 2,4 ,6-m1methyl-3-
oxoheptanedioate (XI); b.p. 113~115° (0.2 mm); n%’ 1.4408; dﬁ“ 1.0300; Found MR 69.81, calculated MR 70,17.
Found: C 61.80; H 8,80%, CyqHpO5. Calculated: C 61.76; H 8.82%,

Diethyl 3-Hydroxy-2,4,6- rumethylheptanedioate (XII). a) 10.9 g of the keto diester (XI) was hydrogenated
over Raney nickel under the above-described conditions. We obtained 7.2 g (66%) of diethyl 3-hydroxy-2,4,6-tr1-
methylhcptanedioate (XII); b.p. 99-100° (0,07 mm), nf) 1.4488; dj’ 1,0304; found MR 71.38; calculated MR 71.68.

Found: C 61.32; H 9.43%. CyHpe05. Calculated: C 61.31; H 9.4%%,

On hydrogenation of the keto diester (XI) over a chromium-nickel catalyst in 95% alcohol at 120° under an
initial pressure of 140 arm, the yield of the hydroxy diester (XII) was 86%. According to the results of thin-layer
chromatography the hydroxy diester (XII) consisted of a mixture of two substances: on a plate carrying a bound layer
of silica gel (development with a 1 : 2 mixture of ethyl acetate and hexane) these had Rf 0.20 and 0.59; on a plate
carrying an unbound layer of alumina (development with ethyl acetate) they had Rf 0.54 and 0.81.

By heating the hydroxy diester (XII) in methanol at 80° 1n a sealed tube for 16 hours we obtained a mixture of
two dihydrazides (Rf 0.43 and 0.68 1n chromatography on a plate carrying a bound layer of silica gel (development
with methanol)).
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b) In an atmosphere of nitrogen a solutionof 45 mmoles of lithium triethoxyhydroaluminate 1n 100 ml of ether
was added over a period of 90 minutes at -65° to a vigorously stirred solution of 10.90 g of the keto diester (XI) in
50 ml of dry ether. The mixture was stirred further at this temperature for 40 minutes, and the excess of lithium
triethoxyhydroaluminate was then decomposed with acetone; at 0° the mixture was acidified with 19 hydrochloric
acid and extracted with three 50-ml portions of ether. The combined ether extracts were washed with water and
dried with magnesium sulfate. Ether was driven off, and the hquid residue was vacuum-distilled, We obtained 7.66 g
(71%) of the hydroxy diester (XII); b.p. 102-104° (0,09 mm); n2D° 1,4480; dﬁo 1.0308, found MR 71,25; calculated
MR 71.68. Found: C 60.70; H 9.15%. CyqHpeOs. Calculated: C 61.31; H 9.4%%.

¢) In an atmosphere of mitrogen a solution of 11 mmoles of lithum aluminum hydride in 25 ml of dry ether
was added over a period of two hours at -65° to a vigorously stirred solution of 10.90 g of the keto diester (XI) in 50
ml of dry ether. The mixture was stirred at this temperature for 45 minutes, after which the excess of lithium alumi-
num hydride was decomposed with acetone. Then, at 0°, the mixture was acidifed with 1% hydrochloric acid and
extracted with three 50-ml portions of ether. The combined ether extracts were washed with water and dried with
magnesium sulfate. We obtained 5.23 g (48%) of the hydroxy diester (XII), b.p. 105-107° (0.1 mm); nf) 1.4480;
d§° 1.0300; found MR 71.31; calculated MR 71.68.

Lactone of 3-Hydroxy-2,4,6-trimethylheptanedioic Acid (Ila, IIb, Ilc, and II). 2)5.0 g of the hydroxy diester
(XII) prepared by catalytic hydrogenation and 2.24 g of potassium hydroxide were dissolved in 20 ml of 80% aleohol
The solution was left overnight at room temperature and then heated for three hours at 45°, after which alcohol was
distilled off The residue was dissolved 1n 40 ml of water, and the solution was washed with ether to remove neutral
products, The solution was acidified to pH 1 with 5% sulfuric acid, saturated with ammonium sulfate, and extracted
with four 50-ml portions of ether. The combined ether extracts were washed with water and dried with magnesium
sulfate. Ether was driven off, and we obtained 2.95 g of viscous residue, which, according to the results of chromatog-
raphy on plates carrying bound layers of silica gel (solvent system = 1: 1 ether-benzene), consisted of a mixture of
two substances, Rf 0,09 and 0.62., The mixture was chromatographed on a column containing 300 g of ASM silica
gel (development with a 4 - 5 mixture of ether and benzene), and 20-ml fractions were collected. Fractions IV-
VIII contained a crystalline product, by the recrystallization of which from dipropyl ether we obtained 0.33 g [93%
on the hydroxy diester (XID)] of the lactone of 3-hydroxy-2,4,6-trimethylheptanedioic acid (I1a), m.p. 122-123°.
Found: C 60.07, H 7.84%. CyoH;g0;. Calculated: C 59.99; H 8.05%. The methyl ester of the carboxy lactone (I1a)
prepared by the action of ethereal diazomethane, had m.p. 72-78° (from hexane). Found: C 61.58, H 8.44% Cq Hi30,
Calculated: C 61.68, H 8.41%.

Fractions XIII-XXI contained 1.28 g (35%) of the stereoisomeric carboxy lactone (IIb), m.p. 157-158° (from
dipropyl ether). Found: C 59.88; H 8.06%. CygH;604. Calculated: C 59.99, H 8.06%. The methyl ester, prepared
by the action of ethereal diazomethane, had m.p. 55-56° (from a mixture of hexane and ether). Found: C 61.61;
H 8.41%. Cj;3HygO4. Calculated: C 61.68; H 8.41%.

Judging from the results of thin-layer chromatography, Fractions IX-XII contained a mixture of the carboxy
lactones (Ila) and({Ib).

b) By the hydrolysis of 5.48 g of the hydroxy diester (XII) prepared by method (b), with 2.65 g of potassium
hydroxide 1 30 ml of 80% alcohol under conditions analogous to those described above we obtamned 1.0 g (25%}) of
the crystalline carboxy lactone (Il¢), m.p. 107-108° (from dipropyl ether). Found: C 60.08; H 8.13%. CyH;604.
Calculated: C 59.99; H 8.05%.

¢) By the hydrolysis of 4.8 g of the hydroxy diester (XII) prepared by reduction with lithium aluminum hydride
with 2.15 g of potassium hydroxide in 20 ml of 80% alcohol under conditions analogous to those described above we
obtained 3.18 g of an oily product, by the chromatography of which on a column containing 300 g of ASM silica gel
(development with a 4 : 5 mixture of ether and benzene) we isolated 2,03 g (58%) of the carboxy lactone (II), m.p.
195-126° (from dipropyl ether). A mixture with the carboxy lactone (Ila) melted at 84-105° Found: C 60.28; H 8 16%
CyoHyO4. Calculated: C 59 99; H 8.05%. Methyl ester, m.p. 73-74° (from a mixture of petroleum ether and diethyl
ether). A muxture with the methyl ester of the carboxy lactone (ila) had m.p. 54-62° Found: C 61.84; H 8 56%.
Cy Hy504. Calculated: C 61.68; H 8.41%.

Resolution of the Lactone of 3-Hydroxy-2 4, 6- rumethylheptanedioic Acid (II). 0.38 g of the carboxy lactone
(II) was added to a suspension of 0.36 g of D-threo-1-p-mtrophenyl-2-amino-1,3-propanediol 1n 20 ml of boiling
ethyl acetate The homogeneous mixture was left overnight at room temperature, The crystals that were precipitated

1152



(0.52 g) were filtered off and crystallized three umes from a mixture of ethyl acetate and butanone. The salt ob-
tawned (0.25 g), which had m.p. 128-129° and [oc]fjl-50° (¢ 1.674; alcohol), was dissolved in 5 ml of water, the solu-
tion was acidified to pH 1 with 1% hydrochloric acid and extracted with five 10-ml portions of ether. The combined
extract was dried with magnesium sulfate. Ether was driven off, and two crystallizations of the residue from dipropyl
ether gave the levorotatory carboxy lactone (I-11), m.p. 125-126°, [ot]% - 32° (c 5.26; chloroform).

We thank Prof, Djerassi, who kindly agreed to make a comparison of preparations and provided us with the
infrared spectral curve of the methyl ester of the carboxy lactone (d-II).

SUMMARY

1. The synthesis was carried out of all four possible stereoisomeric lactones of 3-hydroxy-2,4,6-trimethylhep-
tanedioic acid having cis-disposition of the methyl groups 1n the lactone ring.

2. One of the lactones obtained 1s the racemate of the product of the oxidative cleavage of methymycin,
neomethymyecin, picromyein, and narbomycn.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the oniginal Russian journal. Some or all of this per-
odical literature may well be avatlable 1n English translation. A complete list of the cover-to-
cover English translations appears at the back of this tssue
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