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In connection with the work being carried out in our laboratory on the absolute configuration of  macrolidic 
antibiotics it was necessary to establish the configuration of meso-2 ,4-dimethyl - l ,3 ,5-pentanet r io l  (IV). This triol, 
which was isolated in the cleavage of the macrolidic antibiotic erythromycin (I) [2] (see scheme 1), was formed 
from C(I)-C(5 ) section of the carbon chain of the corresponding aglyeon - erythronolide (Ia). The authors, who 
studied the structure of  erythromycin, proved that this trio1 has one of two possible meso configurations ( ' r ibo ~ or 
"xylo"). However, their decision in favor of the "xylo" configuration on the sole grounds that the precursor of the 
triol ( I V ) -  the B-hydroxy 6- lac tone  ( H I ) -  is stable under dehydration conditions cannot be regarded as sufficiently 
convincing. The same authors carried out an independent synthesis of  the meso triol (IV) by the lithium aluminum 
hydride reduction of  the crystalline meso isomer of  3-hydroxy-2,4-dimethylglutar ic  acid (VII), which was prepared 
earlier by Reformatskii [3]. Recently, the same acid was isolated as a product of the oxidative cleavage of the 
macrolidic antiobiotic oleandomycin (II) [4], and in this case also it was formed from the C(I)-C(5 ) fragment of 
the carbon chain of the corresponding aglycon. Hence, the establishment of  the configuration of meso-2 ,4-dimethyl-  
1,3,5-pentanedione (IV), and therefore also of the corresponding meso-3-hydroxy-2,4-dimethylglutar ic  acid (VII), 
would enable us to prove the absolute configuration at C s in the erythromycin molecule  and the relative configura- 
tions of the asymmetric centers at C z, C s, and C 4 in the oleandomycin molecule. 

To prove the configurations of the compounds (IV) and (VII) we decided to convert the triol (IV) into a simpler 
compound with two asymmetric centers and establish its configuration by independent stereospecific synthesis. With 
this object the triol (IV)$ (see scheme 1) was converted into the 1,3-O-isopropylidene derivative (V), the tosylate 
of which (VIII), as a result of lithium aluminum hydride hydrogenolysis and subsequent ac id  hydrolysis, gave one of 
the isomeric 2 ,4-dimethyl- l ,3-pentanediols  (IXa). To determine the configuration of this diol we carried out the 
stereospecific synthesis of the two possible diastereoisomeric 2 ,4-dimethyl- l ,3-pentanediols  from cis- and trans- 
2 ,4-dimethyl-2-pentenoic  acids* * (Xa) and (Xb) (see scheme 2). 

We prepared the "trans" acid (Xb) by the Reformatskii condensation of  isobutyraldehyde with ethyl 2-bromo- 
propionate with hydrolysis and dehydration of the condensation product obtained. According to gas-liquid chroma- 
tography there is then formed a mixture of "trans * and "cis" acids containing not less than 90% of the "trans" iso- 
mer. By the fractional distillation of  this mixture we isolated the pure "trans" isomer, m. p. 29-30 ~ The methyl 

*For Communication 13 see [1]. 
J" This article is published in accordance with a resolution of the Conference of  Chief Editors of  Journals of the Acad- 
emy of Sciences of the USSR, July 12, 1962, as a dissertation paper by S. O. Batrakov. 
SAt first we prepared the triol (IV) by a previously described method [2], i .e. ,  by the lithium aluminum hydride re- 
duction of the solid isomer of  3-hydroxy-2,4-dimethylglutaric  acid (VII), but it was later found that the same triol 
is obtained in a purer form and in higher yield by the reduction of 3-acetoxy-2,4-dimethylglutaraldehyde [3] with 
lithium aluminum hydride. 

* *The denotations "cis" and "trans ~ are applied to o~-methyl o~,~-unsaturated acids in accordance with the princi- 
ple generally adopted for tiglic ("tran") and a~gelic ('cis ~) acids. 
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ester (XI) of  this "trans" isomer was prepared also by Witt ig react ion between isobutyraldehyde and methyl  2-( t r i -  

phenylphosphoranylidene)propionate (XII). It was shown previously that  the phosphorylid (XII) reacts with aldehydes 
s tereospecif ical ly with select ive formation of "trans" isomers [5]. We prepared "c i s " -2 ,4 -d ime thy l -2 -pen teno ic  
acid (Xa) by the pyrolytic dehydration of 2 -hydroxy-2 ,4-d imethylpentanoic  acid (XIII) (cL [6]). The configurations 
of the two isomers (Xa) and (Xb) were f inal ly established by a comparison of their ul t raviolet  spectra and dissocia- 
tion constants. It is known that "trans" acids of the t igl ic  type are character ized by more intense absorption in the 
ul traviolet  and higher dissociation constants than their "cis" isomers [7-11]. Comparison of the ext inct ion coeff ic i -  
ents and pKa values of the acids (Xa) and (Xb) with the corresponding constants of analogous stereoisomeric acids 
of known configuration (see table)  proves that the first is the "cis" and the second the "trans" isomer. 

For the synthesis of the diol (IXa) and its stereoisomer (IXb) the isomeric acids (Xa) and (Xb) were reduced 
with l i thium aluminum hydride to the corresponding a l ly l  alcohols (XIVa) and (XIVb). The structures of the la t ter  
were proved by their oxidation into the above acids (Xa) and (Xb) with chromic acid in acetone [12]. Both alcohols 

(XIVa) and (XIVb) were then subjected to hydroboration by Brown's method El3] with subsequent oxidation of the 
borate complexes  with alkal ine hydrogen peroxide. It is known that Brown hydration goes in the direction opposite 
to that required by Markovnikov's rule [13]. In good accord with these data  the c t -glycol  content  of the products 
of the hydration of "cis"-  and " t r a n s " - 2 , 4 - d i m e t h y l - 2 - p e n t e n - l - o l s  (XIVa) and (XIVb),* judgfl~g from the results 
of periodate oxidation,  did not exceed 15-18%. It has been shown on a number of occasions that in the reaction of 
diborane with olefins the "cis" addit ion of the e lements  of the boron hydride occurs and the subsequent oxidation 
goes with preservation of configuration [14-17]. From this i t  follows that the hydration of the "tram" alcohol (XIVb) 
should lead to "erythro"-2,4-dimethyl-l,8-pentanediol,and, correspondingly, the hydration of the "cis ~ alcohol 
( X I V a ) -  to the "threo" isomer. By the Brown hydration of these alcohols we obtained the following results. The 
"trans" alcohol (XIVb) gave liquid 2 , 4 - d i m e t h y l - l , 3 - p e n t a n e d i o l  (IXb), the b is -3 ,g-din i t robenzoate  and b i s -p-n i t ro -  
benzoate of which differed from the corresponding derivatives of the diol (IXa) prepared from meso-2 ,4 -d ime thy l -  
1 ,3 ,5-pentanetr iol  (IV); on the other hand, by the hydration of the "cis" alcohol (XIVa) we obtained the solid "threo" 

diol,  ident ical  to the diol (IXa). 

*We freed the mixture of diols from admixture of c~-diols by t rea tment  with per iodic  acid. 
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Ultraviolet Spectral Data for a -Methy l  a ,B-Unsaturated Acids and Their Methyl Esters (in alcohol) 
�9 and the pK a Values of the Acids (in water) 

Acid 

Tiglic 

Angelic 

trans- 2- Methyl- 2-pentenoic 

c is-2-Methyl-2-pentenoic  

trans-2-Methyl- 2-hexenoic 

cis- 2-Methyl-2-hexenoic  

trans- 2,4- Dimethyl- 2 -] 
pentenoic (Xb) 

c is-2 ,4-Dimethyl-  2- 
pentenoic (Xa) 

For acid 

)-max, m# 

212 

216 

216 

216 

215 

215 

1350O[8] 

9500 [8] 

10092 [9] 

6770 [9] 

12400 

9100 

For ester 

kma X, m# 

220 

216 

214 

212 

217 

216 

127oo [111 

75oo [11] 

12380 [11] 

76oo [11] 

11500 

7420 

pH a of  acid 

5.05 [9] 

4.30 [9] 

5.o0 [9] 

4.35 [9] 

5.13 [7] 

4.44 [7] 

5.00 

4.33 

Since epimerization in the course of the conversion of the triol (IV) into the diol (IXa) is excluded, the rela-  
tive configuration of the asymmetric centers at C a and C 2 (or C4) in the trio1 (IV) must correspond to the retative 
configuration of the asymmetric centers in the diol (IXa), from which it follows that meso-2 ,4 -d imethy l - l ,3 ,5 -pen-  
tanetriol (IV) obtained in the degradation of  erythromycin (I) and the solid isomer of 3-hydroxy-2,4-dimethylglu-  
taric acid (VII) correspond to the "xylo" configuration represented in scheme 1. In the degradation of  erythromycin 
(I) the trio1 (IV) is formed from the C(1)-C(s ) section of  the carbon chain of erythronolide (Ia) [2], and as it is known 
that the asymmetric center at C 2 of the latter has the S configuration [2], the adjacent asymmetric center at C 3 must 
have the R configuration, assumed tentatively on the basis of indirect data. As regards the configuration of  the asym- 
metric centers at C 2, C a, and C 4 in oleandomycin (II), it must correspond to the relative configuration of  the same 
centers in meso-3-hydroxy-2 ,4-d imethylghtar ic  acid (VII), for the latter is formed from the C(1)-C(5 ) section of  
the carbon chain of the aglycon of oleandomycin. It was thus proved that the C(1)-C(5 ) section of  the oleandomycin 
molecule has a "xylo" configuration. 
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EXPERIMENTAL 

Melting points were determined in capillaries and are not corrected. Ultraviolet spectra were determined on an 

SF-4 spectrophotometer (solvent 9507o alcohol). Potentiometric titrations were carried out with an SBR-2c "Radio- 

meter" titrograph; for titration we used 0.0I M aqueous solutions of the acids investigated. 

meso-2 ,4-Dimethyl - l ,3 ,5-pentane t r io l  (IV). By a continuous-extraction method, 20.0 g of meso-3-acetoxy-  

2,4-dimethylglutaric anhydride (VII) was added in the course of four hours to a solution of 280 mmoles of LiA1H a in 
2000 ml  of ether [2, 3]. The mixture was then boiled with stirring for 12 h more, after which it was cooled to 5 ~ 

excess of LiA1H 4 was decomposed with water, and 25070 sodium hydroxide solution was added until  a crystalline pre- 

cipitate formed. The latter was filtered off and washed on the filter with 500 ml of ether; the combined filtrates 

were dried with MgSO 4 Ether was driven off, and we obtained 5.33 g (36%) of the meso triol (IV), m. p. 78-80 ~ 

The literature [2] gives m. p. 78-80 ~ 

3,5-(Isopropyldienedioxy)-2,4-dimethyl- l -pentanol  (V). 20 g of anhydrous MgSO 4 powder was added to a 
solution of 5.1 g of the meso triol (IV) in 250 ml  of dry acetone containing 200 mg of p-toluenesulfonie acid, and 

the mixture was shaken for 48 h at 20~ for neutral izat ion it was then shaken with PBCOa. The precipitate was 
filtered off and washed with acetone; the combined filtrates were evaporated, and the liquid residue remaining after 

the removal of acetone was vacuum-dist i l led.  We obtained 5.6 g (87%) of (V); b. p. 110-112 ~ (10 mm); n~  1.4528, 

d~1.0053. Found: C 68.58; H 10.7507o. C10Hz00 s Calculated: C 68.79; H 10.7107o. 

3,5-Dinitrobenzoate: m. p. 88-84 ~ (from absolute alcohol). Found: N 7.47070. C17H2zNzO s. Calculated: N 7.38070. 

3,5-(Isopropylidenedioxy)-2,4-dimethylTl-pentanol tosylate (VIII). 5.43 g of p-toluenesulfonyl chloride was 

added to a solution of 5.1 g of the isopropylidene derivative (V) in 20 ml  of dry pyridine at 10 ~ The mixture was 
shaken until  the p-toluenesulfonyl chloride had dissolved completely and then left for one day at 20 ~ after which it 

was poured into 25 ml  of water and acidified with cooling to 0-5" with 5%hydrochloric acid to pH 1. The crystal- 

l ine precipitate formed was filtered off and dissolved in 50 ml of ether. The ethereal solution was washed with 5~ 
sodium carbonate solution and water, and was dried with MgSO 4. Ether was driven off, and we obtained 8.2 g (88%) 

of the tosylate (VIII), m. p. 90.5-91 ~ (from hexane). Found: C 59.62; H 7.78; S 9.33070. C17H2605S. Calculated: C 
59.63; H 7.65; S 9.35070. 

th reo-2 ,4-Dimethyl - l ,3 -pentanedio l  (IXa). A solution of 10 mmoles of LiA1H 4 in 10 ml  of dry tetrahydrofuran 

was added to a solution of 1.0 g of the tosylate (VIII) in 5 ml  of tetrahydrofuran. The mixture was boiled for five 
hours; it was cooled, excess of LiA1H 4 was decomposed with acetone, and saturated ammonium chloride solution and 
anhydrous MgSO 4 were added. The precipitate was filtered off and washed with ether, and the combined filtrates 

were washed with water and dried with MgSO 4. Solvents were driven off, and the liquid residue was dissolved in a 
mixture of 5 ml of methanol and I ml  of concentrated hydrochloric acid. The mixture was left for 12 h at 20 ~ after 

which it was evaporated down to 1.5 ml,  diluted with 10 ml  of water, and extracted with four 10 ml  portions of ether. 

The combined ether extracts were washed with 10% KOH solution and water, and were dried with MgSO 4. Ether was 
driven off, and we obtained 220 mg of oily threo diol (IXa), which crystallized on standing at 0~ m. p. 58.5-54.5 ~ 

(from a mixture ofhexane  and dipropyl ether). Found: C 68.79; H 12.22%. C7H160 ~. Calculated: C 68.59; H 12.20%. 

Bis-p-nitrobenzoate: m. p. 114-115 ~ (from a mixture of absolute alcohol and butanone). Found: C 58.72; H 

5.05; N 6.88%. CzlHzzN~O 8. Calculated: C 58.60; H 5.15; N 6.51%. Bis-a,5-dinitrobenzoate: m. p. 137-188 ~ (from 

a mixture of absolute alcohol and butanone). Found: C 48.64; H 3.88; N 10.96%. CzIH20N4Om. Calculated: C 

48.46; H 8.85; N 10.77%. 

2-Hydroxy-2,4-dimethylpentanoic acid (XIII). 180 ml  of 40% HzSO 4 was added with vigorous stirring at 10-15 ~ 
in the course of 2.5 h to a mixture of 108 g of 4 -methyl -2-pentanone ,  51.3 g of KCN, and 125 ml  of water, after 
which stirring was continued further for 40 min. The organic layer was then separated, 200 ml  of concentrated hydro- 

chloric acid was added, and the mixture was boiled for ten hours with stirring; it was then cooled, diluted with 100 ml  
of water, and extracted with three 200 ml  portions of methylene chloride. The combined extracts were washed with 

saturated NaC1 solution, methylene chloride was driven off, and the crystalline residue was recrystsllized from ben- 

zene. We obtained 71 g (55%) of the hydroxy acid (XIII), m. p. 89.5-90 ~ Found: C 52.68; H 9.56%, C7H1403. 

Calculated: C 57.51; H 9.65%. 

c is -2 ,4-Dimethyl -2-pentenoic  acid (Xa). 67 g of the acid (XItI) was distilled at atmospheric pressure at a 
bath temperature of 245-260 ~ the distillate was dissolved in 200 ml  of ether, water was separated, and the ethereal 
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solution was dried with Mg804. The liquid residue remaining after the removal of ether was vacuum-dis t i l led with 

col lect ion of a fraction (27.6 g) that came over in the range 96-102 ~ (9 mm); n~  1.4492. To separate the c~, B- 

unsaturated acid (Xa) from the B,Y isomer we used the idolactonization method [ 18]. For this purpose the distillate 

was dissolved in 400 ml  of saturated NaHCO s solution, and to this solution we added a solution of 91 g of iodine and 

147 g of potassium iodide in 450 ml  of water. The mixture was shaken for 15 rain and then decolorized by the addi- 

tion of sodium thiosulfate; it was washed with two 200 mt portions of ether, acidified to pH 1 with 50y HgSO 4, and 

extracted with three 300 ml  portions of ether. The combined ether extracts were washed with saturated NaC1 solu- 

tion and dried with MgSO 4. The liquid residue remaining after the removal of ether was vacuum-dist i l led.  We ob- 
tained 24.0 g (41%) of the cis acid (Xa); b. p. 97-98 ~ (9 ram); n~  1.4492. Ultraviolet spectrum - see table, Found: 

C 73.88; H 12.55%. C7H1202. Calculated: C 73.63; H 12.36%. p-Phenylphenacyl  ester: m. p. 72-73 ~ (from alcohol). 

Found: C 78.37; H 7.02%. C21H2zC ~. Calculated: C 78.23; H 6,88%. 

Treatment  of an ethereai solution of the acid (Xa) with ethereal diazomethane at 0 ~ gave its methyl  ester; 

b. p. 58-59 ~ (23 mm); n}~ 1.4328. Ultraviolet spectrum - see table. Found: C 67.52; H 9.97%. C8H140 z. Calcu- 
lated: C 67.57; H 9.93%. 

t rans-2 ,4-Dimethyl -2-pentenoic  acid (Xb). A mixture of 913.7 g of ethyl 2-bromopropionate and 50.4 g of 
isobutyraldehyde was added with stirring to 70 g of zinc turnings in 300 ml  of boiling benzene at such a rate that a 

gentle bolt was maintained.  The mixture was boiled further with stirring for two hours, and it was then cooled to 
10 ~ and 10% H2SO 4 was added unti l  the precipitate formed in i t ia l ly  had dissolved completely.  The organic layer 

was separated, the aqueous layer was extracted with two 200 ml portions of ether, and the combined extracts were 

washed with water, 5% sodium carbonate solution, and again water, and were dried with MgSO 4. The liquid residue 

remaining after the removal of solvents was vacuum-dist i l led.  A solution of 55 g of KOH in 600 ml  of water was 

added to the fraction of b. p. 87-107 ~ (10 mm). The mixture was stirred for four hours at 20 ~ and then for 20 h at 
65~ when cool, it was washed with two 200 ml  portions of ether, acidified to pH 1 with 50% HzSO 4, and extracted 

with four 200 ml  portions of ether. The combined ether extracts were washed with saturated NaC1 solution and 
dried with MgSO 4. The oily residue remaining after the removal of ether was distilled at atmospheric pressure at 

a bath temperature of 240-260 ~ The distillate was dissolved in 250 ml  of ether, water was separated, and the 

ethereal solution was dried with MgSO 4. The oily residue remaining after the removal of ether was vacuum-dis t i l led 
with collect ion of the fraction (38.4 g) of b. p. 106-114 ~ (11 ram); n}~ 1.4630. The latter was dissolved in saturated 

NaHCO 3 solution, a soht ion  of 101.7 g of iodine and 164.7 g of potassium iodide in 480 ml  of water was added, and 

the mixture was shaken for 15 rain; sodium thiosulfate was added to decolorize the mixture,  which was then washed 

with two 200 ml  portions of ethers, acidified to pH 1 with 50% H2SO 4, and extracted with three 300 ml  portions of 

ether. The combined ether extracts were washed with saturated sodium chloride solution and dried with MgSO 4. The 

liquid residue remainh~g after the removal of ether was vacuum-dist i l led.  The fraction of b. p. 108-109 ~ (10 ram) 

and n}~ 1.4532 (32.6 g) was dissolved in hexane at 20 ~ and the solution was left for ten hours at - 5 0  ~ By filtration 
we isolated 28.1 g of the trans acid (Xb), m. p. 29-30 ~ Ultraviolet  spectrum - see table. Found: C 65.83; H 9.32%. 

CTHlzO 2. CaIculated: C 65.59; H 9.44%. The p-phenylphenacyl  ester of the acid (Xb) had a double mel t ing point: 
40-50 ~ and 61-62 ~ (from alcohol). Found: C 78.52; H 6.90% CzlHzzO 3. Calculated: C 78.23; H 6.88% 

By treating the acid (Xb) with the equivalent  amount of ethereal diazomethane at 0 ~ we obtained its methyl 
ester (XI); b. p. 49-50 ~ (10 ram); n~  1.4384. Ultraviolet spectrum - see table. Found: C 67.38; H 9.95%. C~H140 z. 
Calculated: C 67.57; H 9.93%. 

A solution of 6.04 g of isobutyraldehyde and 29.2 g of the phosphorane (XII) [19] in 100 ml  of dry benzene was 
boiled for six hours in an atmosphere of nitrogen, after which benzene was driven off and the part ial ly crystallized 

residue was extracted with petroleum ether. The liquid residue remainh~g after the removal of petroleum ether was 
vacuum-dist i l led.  We obtained 9.54 g (80%) of the methyl ester (XI); b. p. 58-60 ~ (13 mm); n}~ 1.4382. 

c i s - 2 , 4 - D i m e t h y l - 2 - p e n t e n - l - o l  (XIVa). A solution of 66 mmoles  of LiA1H 4 in 70 ml  of ether was added in 
the course of one hour with vigorous stirring at between - 1 0  and - 5  ~ to a solution of 10.25 g of the cis acid (Xa) 

in 100 ml  of dry ether. The mixture was stirred further for two hours at the same temperature and for three hours at 
20 ~ after which excess of LiA1H 4 was decomposed with water and 25% NaOH solution was added unti l  a readily fil- 
terable precipitate had formed; this was filtered off and washed with ether. The combined filtrates were washed 

with saturated NaC1 solution and dried with KzCO s. The liquid residue that remained after the removal of ether 
was vacuum-dist i l led.  We obtained 6.65 g (73%) of c i s - 2 , 4 - d i m e t h y l - 2 - p e n t e n - l - o l  (XIVa), b. p. 74-75 ~ (23 ram); 

n}~ 1.4422, d~~ Found: C 73.77; H 2.31%. C7H140. Calculated: C 73.63; H 12.36%. 3,5-Dinitrobenzoate: 
m. p. 43.5-44.5 ~ (from hexane). Found: C 54.62; H 5.08; N 9.27%. C14HI6N206. Calculated: C 54.54; H 5.23; 
N 9.09%. 
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trans-2,4-Dimethyl-2-penten-l-ol (XIVb). By procedure m~alogous to that for the alcohol (XIVa), by the 

reduction of 10.25 g of the trans acid (Xb) with 66 mmoles of LiAIH 4 we obtained 6.18 g (68070) of trans-2,4-dimethyl- 

2-penten-l-ol (XIVb); b. p. 79-80 ~ (22 ram); n~ 1.4430. Found: C 73.84; H 12.4207o. C7H140. Calculated: C 78.68; 

H 12.36~ 

Oxidation of cis- and trans-2,4-dimethyl-2-penten-l-ols (XIVa) and (SIVb). 15 ml of a 2 M solutionof chro- 

mic acid in acetone was added at 5 ~ with stirring to a solution of 2.24 g of cis-2,4-dimethyl-2-penten-l-ol (XIVa) 

in I0 ml of acetone (see [12]). The mixture was stirred for 30 rain at 20 ~ and then vacuum-evaporated down to i0 

ml; 50 ml of water was added, and the mixture was extracted with five 20 ml portions of ether. The combined ether 

extracts were washed with 5070 sodium carbonate solution, and the washings were treated with 20 ml of ether and then 

acidified to pH 1 with hydrochloric acid; the solution was extracted with four 15 ml portions of ether. The combined 

ether extracts were washed with saturated NaCl solution and dried with MgSO 4. The liquid residue remaining after 

the removal of ether was vacuum-distilled. We obtained 1.87 g (73~ of the cis acid (Xa); b. p. 98-99 ~ (9 ram); 

it~ 1.4494. The p-phenylphenacyl ether had m. p. 72-78 ~ (from alcohol), undepressed by admixture of a known 

sample. 

By the analogous oxidation of 2.24 g of ttans-2,4-dirnethyl-2-penten-l-ol (XIVb) we obtained 2.0 g (78~ 

of the trans acid (Xb), m. p. 29-80 ~ (from hexane), undepressed by admixture of the above-described sample. 

Hydroboration of cis- and trans-2,4-dimethyl-2-penten-l-ols (XIVa) and (XIVb). Diborane prepared by the 

action of a solution of 50 mmoles of LiAIH 4 in 50 ml of dry tetrahydrofuran on a solution of 7.1 g of BF~ etherate 

in 20 ml of tetrahydrofuran was passed in a stream of nitrogen over a period of one hour into a stirred solution of 

2.85 g of cis-2,4-dimethyl-2-penten-l-ol (XIVa) in 20 ml of tetrahydrofuran at between -2 and 0 ~ Stirring of 

the mixture in an atmosphere of nitrogen was continued for one hour at 20 ~ and then excess of diborane was de- 

composed with water wifl~ cooling to 0 ~ At this temperature 20 ml of 3 N NaOH was added, and then the mixture 

was cooled to - i0 ~ and I0 ml of 30% hydrogen peroxide was added dropwise. The mixture was then stirred for one 

hour at 50 ~ cooled, and extracted with four 25 ml portions of ether. The combined ether extracts were washed with 

sodium thiosulfate solution, KOH solution, and saturated NaCI solution; they were dried with MgSO 4. The liquid 

residue remaining after the removal of solvents was vacuum-distilled with collection of the fraction (2.68 g) of b. p. 

110-112 ~ (9 ram); n~ 1.4812. This was dissolved in 25 ml of methanol, a solution of 20 mnmoles of periodic acid 

in i0 ml of water was added, and the mixture was left for 12 h at 20~ it was then neutralized with anhydrous sodium 

carbonate. The precipitate was filtered off, the filtrate was evaporated down to a volume of 15 ml, 25 ml of water 

was added, and the mixture was extracted with four 20 ml portions of ether. The combined ether extracts were 

washed with 5% sodium carbonate solution and with saturated NaCI solution; they were dried with MgSO 4. The oily 

residue remaining after the removal of ether crystallized on standing at 0 ~ The crystalline product was recrystallized 

from a mixture of dipropyl ether and hexane, and we obtained 2.28 g (69070) of the threo diol (IXa), m. p. 53-54 ~ un- 

depressed by admixture with the sample prepared from the triol (IV). 

Similarly, from 2.85 g of trans-2,4-dimethyl-2-penten-l-ol (XIVb) we obtained 1.91 g (88070) of the erythro 

diol (IXb); b. p. 109-112 ~ (9 mnm); n~ 1.4508. Found: C 63.81; H 12.1807o. C7H1602. Calculated: C 63.59; H 12.2007o, 

Bis-2,5-dinitrobenzoate: m. p. 117.5-118.5 ~ (from a mixture of absolute alcohol and butanone). Found: C 

58.43; H 4.98; N 6.65070. C21H~zNzO s. Calculated: C 58.60; H 5.15; N 6.51070. 

Both derivatives melted with depression in admixture with the corresponding derivatives of 2,4-dimethyl-l,3- 

pentanediol (IXa) prepared from the triol (IV). 

S U M M A R Y  

1. meso -2 ,4 -Dime thy l - l , g , 5 -pen t ane t r i o l  formed by the c leavage  of the macro l id ic  ant ibiot ic  erythromyeh~ 

has a "xylo" configuration. 

2. The asymmetric  center at C 3 in the erythromycin molecule  has the R configuration. 

8. The asymmetric  centers at  C 2, C 3, and C 4 in the macrol id ic  ant ibiot ic  oleandomycin correspond to the 

"xylo" configuration, 
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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 original Russian journal. Some or all o[ this peA- 

o d i c a l  l i t e ra ture  m a y  we l l  b e  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  List of  the c o v e r - t o .  
cover English translations appears at the back of this issue. 
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