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Erythronolide B (12), the aglycone of the antibiotic 
erythromycin, has been synthesized from the protected acy­
clic hydroxy acid 9 by application of the double activation 
method.'' Treatment of 9 in THF with 2 equiv of 2,2'-dipy-
rldyl disulfide and 2 equiv of triphenylphosphine for 22 hr 
at 25° led to the 2-pyridinethiol ester which could be isolat­
ed in 88% yield and which upon heating at reflux in xylene 
(under argon) at ca. 0.002 M concentration for 72 hr af­
forded the macrocyclic lactone 10, identical with the mate­
rial prepared in three steps from erythronolide11 in 36% 
yield.12 The conversion of 10 to erythronolide B4 was ef­
fected by the sequence: (1) selective oxidation with manga­
nese dioxide in methylene chloride to form the A10'n-en-9-
one, mp 1170,11 in 98% yield; (2) epoxidation of the 3,5-
acetonide, A10'n-en-9-one by a large excess of 30% hydro­
gen peroxide in methanol containing 5 equiv of sodium hy­
droxide (per equivalent of enone) at 10° for 1 hr and 25° 
for 12 hr to form quantitatively 10(7?), ll(S)-oxide,4 mp 
121-121.5°, [a]23D +7.8° (c = 2 in CH3OH); (3) reduc­
tion of the oxide with hydrogen (1 atm) over Pd-C catalyst 
in methanol containing a little sodium bicarbonate for 22 hr 
at 25° to form in 77% yield the 3,5-acetonide of 10-epi er­
ythronolide B (H);4 (4) epimerization of 11 at C-IO (potas­
sium carbonate in aqueous methanol); and (5) acid-cata­
lyzed hydrolysis of the acetonide (1:1 THF: 1 TV hydrochlo­
ric acid at 25°). 
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Studies in this area are continuing with the aim of 
achieving total syntheses of several naturally occurring ma-
crocycles, including brefeldin A and erythronolide B, and 
also of improving and extending the double activation 
method.13 
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2,6- and 2,7-Dioxabicyclo[2.2.1]heptanes 

Sir: 

Recently1 we reported the synthesis of a highly reactive 
bicyclic acetal, 2,6-dioxabicyclo[2.2.2]octane (1), the par­
ent of a new ring system. We now report the synthesis of the 
next lower homolog, 2,6-dioxabicyclo[2.2.1]heptane (2), 
also the parent of a new ring system. Additionally we report 
the synthesis of the isomeric bicyclic acetal 2,7-dioxabicy-
clo[2.2.1]heptane (3), the parent of a much-investigated 
group of sugar derivatives.2 

O 

O" ^O O" ^ o O' 
1 2 3 

Alkylation of dimethyl malonate with bromoacetal-
dehyde diethyl acetal, followed by lithium aluminum hy­
dride reduction, gave diol diacetal 4. Bicyclization of this 
intermediate was performed in dilute dioctyl phthalate solu­
tion under high vacuum at 110° with a trace of p-toluene-
sulfonic acid as catalyst and condensation of the distillate at 
liquid nitrogen temperature. Compound 2 was obtained in 
58% yield after distillation, bp 63-64° (30 mm).3 

(HOCH,)2CHCH2CH(OC2H5)2 ^-* 2 
4 

Diol 5 was prepared according to the literature proce­
dures used for the corresponding diethyl acetal.4 Applica-
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Table I. Rates of Acidic Solvolysis of Several Bicyclic Acetals8 

Acetal ki, sec-
Acid concn. 

CHA, M 
Relative 
reactivity 

5.3 X lCT3 

1.8 X 10-3 

1.8 X 10-4 

5.8 X 10-6 

6.3 X 10"* 
6.3 X 10-» 
6.3 X 10"s 

6.3 X 10-i 

9 X 106 

5 X 104 

5 X 103 

7 (ref 1) 
1 (ref 1) 

tion of the bicyclization technique described above gave 
2,7-dioxabicycloheptane 3 in 85% yield (by gc), bp 47° (30 
mm). It could also be made from 2-methoxy-5-hydroxyte-
trahydropyran5 (6) in 39% yield. 

HOCH2CHOHCH2CH2CH(OCH3 )2 

5 

H+ 

HO OCH3 

O 

Tremendous differences in reactivity among these com­
pounds were indicated by measurements of their rates of 
acid-catalyzed solvolysis (Table I). In the series 2, 3, 1, 
6,8-dioxabicyclo[3.2.1]octane (7), and dimethyl acetal (8), 
the half-lives increased by a factor of >10 2 as the total acid 
concentration was increased by a factor of 103. The approx­
imate relative reactivities under these conditions thus span 
more than five powers of ten. These differences are trace­
able to ring strain and anomeric effect. Work is currently 
under way to establish the respective contributions of undis-
sociated acid and of oxonium ion. 

These new monomers are expected to be of interest in 
studies of polymerization to polysaccharide analogs, 1 ^ 7 the 
thermochemistry of acetals,8 and the study of acetal solvol­
ysis mechanisms and lysozyme action.9 
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A Platinum(II) Complex Containing a 
Metallodithiocarboxylate Ligand 

Sir: 

Although thiocarbonyl complexes of several metals are 
now known,1 none has been reported for Pt(II). In our at­

tempts to prepare such a complex, we not only found evi­
dence for the formation of a reactive platinum thiocarbonyl 
complex but also observed that it is slowly converted into a 
very stable Pt(II) complex containing the novel metallodi­
thiocarboxylate bidentate ligand, the first ligand of this 
type to be observed. The molecular structure of the complex 
has been established by an X-ray crystallographic investiga­
tion. 

When 0.46 g of r/ww-(Ph3P)2Pt(Cl) [C=S)OMe] 2 a in 
15 ml of CH 2 Cb was stirred under 1 atm of BF3 for 18 hr 
at 25°, the solution changed from pale to deep yellow. The 
BF3 and solvent were removed under a stream of N 2 leaving 
a yellow oil which solidified on gently warming under vacu­
um. While attempts to recrystallize and purify the solid 
yielded only oils, the compound did exhibit a strong band in 
its infrared spectrum at 1400 c m - 1 in a position character­
istic of the thiocarbonyl ligand;1 it also exhibited a broad 
absorption at 1050 c m - 1 typical of the BF4— ion. This evi­
dence together with the presence of only phenyl proton reso­
nances in its pmr spectrum suggested that the compound 
could be formulated as [(Ph3P)2Pt(Cl)(CS)]BF4 .2b While 
C, H, Cl, S, and F analyses of the compound were close to 
this composition, they were not satisfactory. That 
[(Ph3P)2Pt(Cl)(CS)]BF4 was the predominant compound 
in the solid, however, was supported by its ready reaction 
with MeOH and Me 2NH in CH2Cl2 at 25° to give the fol­
lowing known and expected3 products in 60-70% yield. 

(Ph3P)2Pt(Cl)(CS)+ 
Me2NH 

• (Ph3P)2Pt(Cl)[C(=S)OMe]2 

• (Ph3P)2Pt(Cl)[C(=S)NMe2]' 

(D 

When a CH2Cl2 solution of the impure 
[(Ph3P)2Pt(Cl)(CS)]BF4 was shaken with a small amount 
of H2O, the 1400-cm -1 absorption of the CS ligand disap­
peared and a new band appeared at 2115 cm - 1 . The posi­
tion of this product band was identical with that of a sample 
of [(Ph3P)2Pt(Cl)(CO)]BF4 prepared by a different route.5 

(Ph3P)2Pt(Cl)(CS)+ + H2O —*• 
(Ph3P)2Pt(Cl)(CO)+ + H2S (2) 

This reaction presumably proceeds via H2O attack at the 
thiocarbonyl carbon atom as proposed for the conversion of 
the CS ligand in W(CO)5(CS) into a C = N R group on 
reaction with primary amines.6 Even the solid 
[(Ph3P)2Pt(Cl)(CS)]BF4 undergoes slow hydrolysis ac­
cording to eq 2 when exposed to the atmosphere for several 
hours. 

If a solution of [(Ph3P)2Pt(Cl)(CS)]BF4 in CH2Cl2-hex-
ane is allowed to stand under an air atmosphere at 25° for 1 
to 2 days, air-stable yellow crystals (35-40% yield) suitable 
for X-ray analysis are formed. When recrystallized from 
acetonitrile-ethyl ether, the compound analyzes correctly 
for [Cl(Ph3P)2Pt(CS2)Pt(PPh3)2]BF4 . Anal. Calcd: C, 
53.3; H, 3.65; Cl, 2.16; S, 3.91. Found: C, 52.6; H, 3.51; Cl, 
1.69; S, 4.12. The compound is stable on heating in air up to 
its melting point, 258-261°. It is a 1:1 electrolyte in 
CH2Cl2 solution and exhibits a broad band at 1050 cm - 1 in 
its infrared spectrum characteristic of the B F 4

- anion. 
The crystal used for the structure determination of this 

compound contained approximately 0.2 mol of CH2Cl2 per 
mole of complex. Data were collected on a fully automated 
Syntex P2 | four-circle diffractometer using monochromatic 
Cu Ka (1.5418 A) radiation. There are four molecules of 
complex in the unit cell which belongs to the common space 
group P2\/c. Diffractometer measured cell constants for 
the monoclinic unit cell are a = 15.577 (1), b = 16.539 (3), 
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