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The rapid inactivation of erythromycin (Ery:
1) in gastric medium has led researchers at Rous-
sel-Uclaf to develop roxithromycin (2) which con-
tains at position C-9 an oxime whose hydroxyl

is etherified by the (2-methoxyethoxy)methyl
(MEM)group. The new semisynthetic macrolide

exhibits satisfactory pharmacokinetics while re-
taining the antibacterial in vitro spectrum of ery-
thromycin.x~4) We were interested to examine
the influence of similar chemical modifications

on the antibacterial properties of 16-membered
macrolides and report here results related to

tylosin (3).
Synthesis
Upon treatment with hydroxylamine hydro-

chloride, the C-20 dimethylacetal of tylosin (4) :
M2D2 -51° (c 1.0, CHC13); MS m/z 961 (M+);
Anal Calcd for C48H83NO18: C 59.93, H 8.64, N

1.46. Found: C 60.01, H 8.79, N 1.52, prepared
as described for another 16-membered macro-
lide,5) was readily transformed into a mixture of
C-9 syn and ami oximes 5: MS m/z 977 (MH+);
13C NMR d 174.7 (C-l major (maj)), 174.1 (C-l
minor (min)), 161.3 (C-9 maj), 158.4 (C-9 min),
103.6 (C-l'), 101.0 (CM'"), 96.1 (C-l"); Anal

Calcd for C48H84N2O18: C 59.02, H 8.61, N 2.87.
Found: C 59.89, H8.74, N3.00. In thecase of
the erythromycin B oxime the major isomer was
shown to have the ^-stereochemistry as a result
of an intramolecular hydrogen bond between
the nitrogen atom and the C-ll hydroxy group.6)
In the absence of such a free hydroxy group in
the environment of the oxime of the tylosin
derivative 5, no attempt was made to elucidate
the stereochemistry of the predominating isomer
(4: 1). Chemoselective etherification of the
oxime hydroxy groups of 5 was performed in
THF solution in the presence of 1.1 equivalent
of sodium hydride and 1.2 equivalent of MEM
chloride affording, after flash chromatography
with the solvent mixture CH2C12-MeOH-
NH4OH (20: 1 :0.05), the 9-MEM oximes of

tylosin C-20 dimethylacetal 6 (52%), (MS m/z
1,065 (MH+); 13C NMR d 174.2 (C-l maj),
174.7 (C-l min), 162.2 (C-9 maj), 159.1 (C-9

min), 103.3 (C-10, 101.2 (CM'"), 96.5 (CM");

Anal Calcd for C52H92N2O20: C 58.64, H 8.65,
N2.63. Found: C58.71, H8.49; N2.72) asa

colorless powder.
Liberation of the aldehyde group from the

dimethylacetal 6 appeared to be a delicate matter
in view of the great sensitivity, under acidic con-
ditions, of the glycosidic linkage between the
mycaminoseand mycarose residues. The most
appropriate conditions required the use of the
solvent mixture acetonitrile - water (1 : 1) and 3.5
equivalents of difluoroacetic acid at room tem-
perature for about 40 hours. After neutralizing
the excess of acid by slow addition to the mixture
of 7 equivalents of triethylamine, standard
workup furnished a crude residue which was
separated to its constituents by flash chromato-
graphy using CH2C12 - MeOH- NH4OH(20 : 1 :
0.05). Pure7, MS m\z 1,019 (MH+) (15%) (Rf
0.65) and the corresponding demycarosyl de-
rivative 8, MS m/z 875 (MH+) (26%) (Rf 0.50)
were thus obtained as mixtures of syn and anti
ether oximes. Characteristic 13C NMRsignals
were exhibited for the major isomers in CDC13
solution: 7 202.8 (C-20), 174.6 (C-l), 158.1 (C-9),
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Table 1. Antibacterial activity.

MIC90 (A*g/ml)

Organism (number)MEMoxime UDU

demycarosyl MEá"á"mQ Tyl
Tyl (8) Tyl (7)Ery Jos

Spi

Staphylococcus aureus
Ery-susceptible

(29 strains)
S. aureus

Ery-resistant

(22 strains)
Streptococcus D

{Enter-ococcus)
Ery-susceptible
(13strains)0.25

^256

0.5

144.3 (C-ll), 136.9 (C-13), 136.0 (C-12), 114.3

(C-10), 104.6 (C-l'), 101.3 (C-l'"), 98.0 (O-CH2-
O), 96.6 (C-l") and in case of 8: 202.9 (C-20),

174.5 (C-l), 158.0 (C-9), 144.2 (C-ll), 136.6

(C-13), 135.9 (C-12), 114.3 (C-10), 104.8 (C-10,

101.2 (C-l'"), 97.9 (O-CH2-O).

For 7, Anal Calcd for C50H86N2O19: C 58.94,
H 8.45, N 2.75. Found: C 59.06, H 8.37, N

2.77. For 8, Anal Calcd for C43H74N2O16: C
59.03, H 8.47, N 3.20. Found: C 58.91, H 8.61,

N3.13.

Antibacterial Activity
Susceptibility tests were performed by theserial 2-fold agar (Mueller-Hinton) dilutionmethodin accordance with National Committee

for Clinical Laboratory Standards. The MICswere determined for test compoundsin com-
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parison with tylosin (Tyl), Ery, josamycin (Jos),
spiramycin (Spi). The antibiotics were dissolved
according to the manufacturer's instructions
and further diluted in the buffered agar medium.
The bacterial inoculum was prepared to obtain,
by multiple-replication, a deposit of 104 cfu per
spot on the agar. The MIC90was defined as
the lowest concentration of drug which inhib-
ited any visible growth for 90% of the strains.
The bacteria tested were Gram-positive strains
obtained from recent clinical specimen.
The MIC90 of MEMoximes 7 and 8 and

reference macrolides are presented in Table 1.
The antibacterial activity of MEMoximes 7 and
8 was lower than that of Ery, the most powerful
macrolide antibiotic, but higher than that of Spi
and very similar to that of Tyl and Jos.
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