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ANEW BICYCLO LACTONE FROM

  LEUCOMYCIN-A3 BY ALKALI
       TREATMENT

  Sir:

  During studies on the chemical conversion,

structure and biological activity of leucomy-

cin,we have reported isolation of the aglycone

leucomycin1), conversion of basic macrolide

to neutral macrolide2), and position isomers of

the carbonyl-hydroxyl groups on the lactone

ring3). The present report describes a com-

pound possessing a bicyclo lactone skeleton

obtained by alkali treatment of leucomy-

cin-A3*(I). This new compound was found

to have interesting Properties with respect

to chemical structure and the correlation

between structure and biological activity.

  ReHuxing I with one equi、alent of LiOH・H20

in ethanol for 25 hours and purification of

the reaction product by silica gel chromato-

graphy afforded a condensate(III)in ca. 70%

yield. The nmr spectrum of the III,[α]20D

-11.6 (c O.5, EtOH), UVλEtOHmax 2345 nm (ε

28,850),showed a signal atδ9.80(not a clear

doublet) for CHO group, and the signal at δ

2.26 for the OAc group at 3-position of the

l actone ring in I had disappeared.

  III was converted to its thiosemicarbazone

and subjected to thin-layer chromatography

(TLC)on silica gel, developed with benzene-

acetone(2:1). Two spots at Rf O.43 and O.40

appeared and the main product(IV)(Rf O.40)

mp 153～155C (needles),[α]20D-71 (c O.5,

EtOH), UV 入EtOHmax 235 nm(ε32,500),275 nm

(ε26,360)was isolated. The nmr spectrum

(CD3COCD3+D20) of thiosemicarbazone of

leucomycin A3(II)exhibited a triplet(J=6.O

Hz)signal atδ7.62 due to-CH・=N-proton

but that of IV showed a doublet(J=6.4 Hz)

atδ7.57 for -CH=N- proton indicating

that the group adjacent to CHO in III must

be a secondary carbon. This fact reveals that

the active methylene group adjacent to CHO

function in I must have undergone a chemical

change during alkali treatment.

  In order to elucidate the structure of the

lactone portion in III, the POLONOVSKI reaction,

uscd for isolation of the aglycone from I, was

applied to isolate the aglycone ffom III. III

was converted to its N-oxide(VI)([α]20D-20

(cO.5, EtOH))by reaction with m-chloroper-

benzoic acid in chlorofbrm, the N-oxide was

refluxed with acetic anhydride in chloroformfo

r 1 hour, and the reaction product was hy-

drolyzed with NaHCO3 solution. The aglycone

moiety(VII)was obtained in 15%yield. VII

was transformed to its diacetate(VIII),[α]20D

- 66(cO.5, EtOH)by acetylation with acetic

anhydride in pyridine。 The mass spectrum of

VIII had a molecular ion peak,m/e 450(450.-

2343;Calcd. for C24H3408: 450.2253), and the

molecular weight of VII was determined as

366(C20H3006).The nmr spectrum(CD3COCD3)

of VIII showed doublet signals atδ1.20 and

O.90respectively fbr C(15)-Me and C(8)-Me,

atδ2,01 for two OAc groups, and double

doublet at δ 3.36 fbr the proton at C4.

Chart 1.

  *Identity of leucomycin-A3 and josamycin has
already become apparent4)and the commercial

josamycin was puriGed by silica gel chromatogra-
phy(benzene-acetone,5:1) for use as a sample
in the present work.
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Signals atδ4.8～6.3 for four olefinic protons

at C10 to C13, two protons at C5 and C9, and

one proton of C15 were recognized. The

signal for CHO group atδ 9.72 was observed

as a double doublet. This fact suggested the

possibility that VII and VIII are mixtures.

  VIII was converted to its thiosemicarbazone

and subjected to TLC, developed with ben-

zene-acetone (4:1), giving two spots at Rf

O.46and O.33, Thiosemicarbazone(IX)was

isolated as the main product(Rf O.33). The

nmτspectrum(CD3COCD3) of IX,[α]20D-71.2

(cO5, EtOH), UVλEtOHmax 231 nm(ε26,950),

275nm(ε20,040); mass spectrum: m/e 523

(M+)(C24H3O7・NNHCSNH2), as shown in Fig.

1,exhibited a signal atδ7.57(J=6.2Hz)for

-CH=N-
, which gave a singlet by decoupling

with methine of 261 Hz. The proton at C4

was observed as a broad doublet(J4,5=5.4 Hz)

atδ3.39, and the proton at C-5 as a double

doublet(J4,5=5.4,J5,6=9.O Hz)atδ5.02 and

this proton gave a doublet each by decoupling

with the protons at C4 and C6. The proton

at C9 appeared as a broad doublet(J8,9=4.8

Hz)atδ5.30 and gave a singlet by decoupling

with C10 proton(563 Hz). The fact that the

mass spectrum of VIII had m/e 450(M+)and

that the nmr spectrum of IX showed the C4

proton as a broad doublet atδ3.39 which

gave a sharp doublet by decoupling with the

signal (250～260 Hz) corresponding to the

methine at C-3 position and a doublet for

-CH=N- indicate that C-3 position was

deacetylated and condensed with the carbon

at C-17 to fbrm a five-membered ring,

Consequently, as shown in Chart 1, III

possesses a bicyclo Iactone structure, and

the structure of the aglycone moiety(VII)is

3,6-(formylmethano)-4-methoxy-8-methyl-9-

hydroxy-10, 12-hexadecadien-15-o1ide. The

nmr spectral analysis5)of I suggests that

the acetyl group at C-3 and CHO group

are conformationally in  close  proximity.

By taking this into consideration, the mech-

Fig.1. NMR spectrum of IX(100 MHz, CD3COCD3)
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anism of the alkali reaction reported herein

may be expressed as follows:

  III is entirely devoid of antibacterial activity
and this is thought to be due to the fact that

the CHO groups which is one ofthe most
important groups in the l6-membered ring
macrolides for activity3) has been fixed by the

formation of a five-membered ring.
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