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9-HYDRAZONE AND 9-AZINE 
ERYTHROMYCIN DERIVATIVES AND A 
PROCESS FOR MAKING THE SAME 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

The present invention relates to 9-hydraZone and 9-aZine 
erythromycin derivatives and a process of making the same. 
These compounds are useful intermediates in the process of 
preparing 6-O-alkyl erythromycin thereof. 

BACKGROUND OF THE INVENTION 

6-O-methylerythromycin A (clarithromycin), shoWn 
below, is a potent macrolide antibiotic disclosed in US. Pat. 
No. 4,331,803. 

CH3 
Clarithromycin 

In general, the process for making clarithromycin can be 
thought of as a four-step procedure beginning With eryth 
romycin A as the starting material: 

Step 1: optionally convert the 9-oxo group to an oxime; 
Step 2: protect the 2' and 4" hydroxyl groups; 
Step 3: methylate the 6-hydroxyl group; and 
Step 4: deprotect at the 2', 4" and 9-positions. 
A variety of means for preparing 6-O 

methylerythromycin A have been described. 6-O 
methylerythromycin A can be prepared by methylating a 
2'-O-3'-N-dibenZyloXycarbonyl-des-N-methyl derivative of 
erythromycin A'(U.S. Pat. No. 4,331,803). 6-O 
methylerythromycin A can also be made from 9-oxime 
erythromycinA derivatives (See, e.g., US. Pat. Nos. 5,274, 
085; 4,680,386; 4,668,776; 4,670,549 and 4,672,109, US. 
Pat. No. 4,990,602 and European Patent Application 
0260938 A2). 

In those reports relating to 9-oxime erythromycin A 
derivatives, the oxime is protected during methylation With 
a 2-alkenyl group (US. Pat. Nos. 4,670,549 and 4,668,776), 
a benZyl or substituted benZyl group (US. Pat. Nos. 4,680, 
386, and 4,670,549) or a moiety selected from the group 
consisting of loWer alkyl, substituted alkyl, loWer alkenyl, 
aryl substituted methyl, substituted oxalkyl, substituted thi 
omethyl (US. Pat. No. 4,672,109), and ketal group (US. 
Pat. No. 4,990,602). 

There continues to be a need to provide a rapid, efficient 
method of producing 6-O-alkyl erythromycin compounds 
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2 
that uses mild, neutral synthetic conditions and to provide 
novel intermediates useful in the production of 6-O-alkyl 
erythromycin derivatives. 

SUMMARY OF THE INVENTION 

The invention relates to novel 9-hydraZone and 9-aZine 
erythromycin derivatives, to a process of making the same, 
and their use as intermediates in the preparation of 6-O-alkyl 
erythromycin. 

In one aspect, the present invention relates to a compound 
having the formula: 

(1) 

Or 

(11) 

Wherein R and R21 are independently a hydrogen or a 
nitrogen-protecting group; 

R2 and R4 are independently a hydrogen or a hydroxy 
protecting group; 

R3 is a loWeralkyl or aryl group; 

R5 is a hydrogen, hydroxy or a protected hydroxy group; 
and 

R6 and R7 are independently at each occurrence a 
hydrogen, an alkyl or an aryl group. 

In another aspect, the present invention relates to a 
process for preparing a compound of the formula I, Wherein 
the process comprises 
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a) reacting an erythromycin of the formula I: 

(III) 

wherein R5 is as de?ned above, With hydrazine to convert 
the 9-keto into a corresponding 9-hydraZone erythromycin; 

b) protecting the 2'-hydroxy, and optionally protecting the 
4"-hydroxy, and the amino nitrogen of the hydraZone 
With hydroxy and nitrogen protecting groups, respec 
tively; and 

c) selectively alkylating the 6-hydroxy group. 
In still another aspect, the present invention relates to a 

process for preparing a compound of the formula II, Wherein 
the process comprises 

a) reacting an erythromycin of the formula III: 

(III) 

Wherein R5 is as de?ned above, With hydraZine to convert 
the 9-keto into a corresponding 9-hydraZone erythromycin; 

b) reacting the hydraZone from step (a) With a ketone, an 
aldehyde or an acetal thereof or an ortho formate to 
produce a corresponding erythromycin 9-aZine; 

c) protecting the 2'-hydroxy and optionally protecting the 
4"-hydroxy and the amino nitrogen of the 9-aZine, With 
hydroxy-protecting and nitrogen-protecting groups, 
respectively; and 

d) selectively alkylating the 6-hydroxy group. 
The compounds of the invention are useful as intermedi 

ates in the preparation of 6-O-alkyl erythromycins Which are 
potent antibacterial compounds. 

The process of converting the compound of formula (a) 
into 6-O-alkyl erythromycin comprises deprotecting the 
hydroxy and nitrogen protected groups or the compound. 

Alternatively, the process of converting the compound of 
formula (II) into 6-O-alkyl erythromycin comprises reacting 
the compound With hydroxylamine to afford the correspond 
ing oxime, folloWed by deprotection With sodium hydrogen 
sul?te; or reacting the compound With hydraZine to afford 
the corresponding hydraZone and folloWed by deprotection 
With nitrous acid. 
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4 
DETAILED DESCRIPTION OF THE 

INVENTION 

A number of de?ned terms are used herein to designate 
particular elements of the present invention. 
The term “erythromycin derivatives” refers to erythromy 

cin A or B having no substituent group or having conven 
tional substituent groups, in organic synthesis, in place of the 
hydrogen atoms of the 2'-, and/or 4"-hydroxy groups. 
The term “alkyl” refers to saturated, straight- or branched 

chain hydrocarbon radicals containing betWeen one and ten 
carbon atoms including, but not limited to, methyl, ethyl, 
propyl, isopropyl, n-butyl, tert-butyl and neopentyl. 
The term “aryl” refers to a mono-, fused bicyclic or fused 

tricyclic carbocyclic ring system having one or more aro 
matic rings including, but not limited to, phenyl, naphthyl, 
tetrahydronaphthyl, phenanthrenyl, biphenylenyl, indanyl, 
indenyl and the like. The term “bicyclic aryl” as used herein 
includes naphthyl, tetrahydronaphthyl, indanyl, indenyl and 
the like. The term “tricyclic aryl” as used herein includes 
anthracenyl, phenanthrenyl, biphenylenyl, ?uorenyl, and the 
like. Aryl groups (including bicyclic and tricyclic aryl 
groups) can be unsubstituted or substituted With one, tWo or 
three substituents independently selected from loWeralkyl, 
haloalkyl, alkoxy, thioalkoxy, amino, alkylamino, 
dialkylamino, alkenyloxy, hydroxy, halo, mercapto, nitro, 
carboxaldehyde, carboxy, alkoxycarbonyl and carboxamide. 
Substituents also include methylenedioxy and ethylene 
dioxy. In addition, substituted aryl groups include tetra?uo 
rophenyl and penta?uorophenyl. 
The term “alkylaryl” refers to an aryl group having alkyl 

substituents attached to the aryl group. 
The term “alkylating reagent” refers to a reagent capable 

of placing an alkyl group onto a nucleophilic site, including, 
but not limited to, alkyl halides such as methyl bromide, 
ethyl bromide, n-propyl bromide, methyl iodide, ethyl 
iodide, n-propyl bromide; dialkyl sulfates such as dimethyl 
sulfate, diethyl sulfate, di-n-propyl sulfate; and alkyl or aryl 
sulfonates such as methyl-p-toluenesulfonate, ethyl 
methanesulfonate, n-propyl methanesulfonate, methyl trif 
luoromethanesulfonate and the like. 
The term “aryl(loWeralkyl)” refers to a loWeralkyl radical 

having appended thereto 1% aromatic hydrocarbon groups, 
as for example benZyl, diphenylbenZyl, trityl and phenyl 
ethyl. 
The term “aryloxy” refers to an aromatic hydrocarbon 

radical Which is joined to the rest of the molecule via an 
ether linkage (i.e., through an oxygen atom), as for example 
phenoxy. 

The term “cycloalkyl” refers to a saturated monocyclic 
hydrocarbon radical having from three to eight carbon atoms 
in the ring and optionally substituted With betWeen one and 
three additional radicals selected from among loWeralkyl, 
halo(loWeralkyl), loWeralkoxy, halogen. Examples of 
cycloalkyl radicals include, but are not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, l-?uoro-cyclopropyl, 2-?uorocyclopropyl and 
2-aniinocyclopropyl. 
The term “hydroxy-protecting group” is Well-known in 

the art and refers to substituents on functional hydroxy 
groups of compounds undergoing chemical transformation 
Which prevent undesired reactions and degradations during 
a synthesis (see, for example, T. H. Greene and P. G. M. 
Wuts, Protective Groups in Organic Synthesis, 2nd edition, 
John Wiley & Sons, NeW York (1991)). Examples of 
hydroxy-protecting groups include, but are not limited to, 
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benZyloxycarbonyl, acetyl, or a substituted silyl group of 
formula SiR8R9RlO, wherein R8, R9 and R10 are the same or 
different and each is a hydrogen atom, a loWeralkyl group, 
a phenyl-substituted alkyl group in Which the alkyl moiety 
has 1 to 3 carbon atoms, a phenyl group, a cycloalkyl group 
having 5 to 7 carbon atoms, or a loWeralkenyl group having 
2 to 5 carbon atoms and Wherein at least one of R8, R9 and 
R10 is not a hydrogen atom; and the like 

The term “loWeralkenyl” refers to a straight- or branched 
chain hydrocarbon radical containing betWeen tWo and six 
carbon atoms and possessing at least one carbon-carbon 
double bond. Examples of loWeralkenyl radicals include 
vinyl, allyl, 2- or 3-butenyl, 2-,3- or 4-pentenyl, 2-,3-,4- or 
5-hexenyl and isomeric forms thereof. 
The term “loWeralkoxy” refers to an loWeralkyl radical 

Which is joined to the rest of the molecule via an ether 
linkage (i.e., through an oxygen atom). Examples of loWer 
alkoxy radicals include, but are not limited to, methoxy and 
ethyloxy. 

The term “loWeralkyl” refers to an alkyl radical contain 
ing one to six carbon atoms including, but not limited to, 
methyl, ethyl, propyl, isopropyl, n-butyl, tert-butyl and 
neopentyl. 

The term “substituted alkylaryl” refers to an alkylaryl 
group as de?ned above, substituted With substituents such as 
nitro, alkyl, amino, halo, alkoxy as de?ned above, and the 
like. 

The term “protected hydroxy” refers to a hydroxy group 
protected With a hydroxy protecting group, as de?ned above. 

The term “polar aprotic solvent” refers to polar organic 
solvents lacking an easily removed proton, including, but 
not limited to, N,N-dimethyl-formamide, dimethyl 
sulfoxide, N-methyl-2-pyrrolidone, hexamethyl-phosphoric 
triamide, tetrahydrofuran, 1,2-dimethoxyethane, acetonitrile 
or ethyl acetate, and the like. 

The term “aprotic solvent” as used herein refers to a 
solvent that is relatively inert to proton activity, i.e., not 
acting as a proton-donor. Examples include, but are not 
limited to, hydrocarbons, such as hexane and toluene, for 
example, halogenated hydrocarbons, such as, for example, 
methylene chloride, ethylene chloride, chloroform, and the 
like, heteroaryl compounds, such as, for example, tetrahy 
drofuran and N-methylpyrrolidinone, and ethers such as 
diethyl ether, bis-methoxymethyl ether. Such compounds are 
Well knoWn to those skilled in the art, and it Will be obvious 
to those skilled in the art that individual solvents or mixtures 
thereof may be preferred for speci?c compounds and reac 
tion conditions, depending upon such factors as the solubil 
ity of reagents, reactivity of reagents and preferred tempera 
ture ranges, for example. Further discussions of aprotic 
solvents may be found in organic chemistry textbooks or in 
specialiZed monographs, for example: Organic Solvents 
Physical Properties and Methods of Puri?cation, 4th ed., 
edited by John. A. Riddick et al., Vol. 11, in the Techniques 
of Chemistry Series, John Wiley & Sons, NY, 1986. 

The term “strong alkali metal base” refers to an alkali 
metal base having a Weak conjugate acid, including, but not 
limited to, sodium hydroxide, potassium hydroxide, sodium 
hydride, potassium hydride, potassium t-butoxide, and the 
like. 

The term “substituted aryl(loWeralkyl)” refers to an aryl 
(loWeralkyl) residue as de?ned above having betWeen one 
and three non-hydrogen ring substituents, each indepen 
dently selected from among halogen, loWeralkoxy, 
loWeralkyl, hydroxy-substituted loWeralkyl, and 
(loWeralkyl)amino. Examples of substituted aryl 
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6 
(loWeralkyl) radicals include 2-?uorophenylmethyl, 
4-?uorophenylethyl and 2,4-di?uorophenylpropyl. 
The compounds of the invention are represented by: 

(1) 

Or 

(11) 

Wherein R and R1 are independenty a hydrogen or a 
nitrogen-protecting group; 

R2 and R4 are independently a hydrogen or a hydroxy 
protecting group; 

R3 is a loWeralkyl or an aryl group; 
R5 is a hydrogen, hydroxy or a protected hydroxy group; 

and 
R6 and R7 are independently at each occurrence a 

hydrogen, an alkyl or an aryl group. 
Representative of the preferred compounds of the 

invention, include, but are not limited to compounds of 
formula I, Wherein 
R2 and R4 are trimethylsilyl groups, R5 is hydroxyl, R3 is 

methyl and R and R1 are independently hydrogen and 
triisopropylsilyl groups; and 

R2 and R4 are trimethylsilyl groups, R5 is hydroxyl, R3 is 
methyl and R and R1 are independently hydrogen and 
t-butyldimethylsilyl groups. 

Representative of the preferred compounds of the 
invention, also include, but are not limited to compounds of 
formula II; 

Wherein R2 and R4 are trimethylsilyl groups, R5 is 
hydroxyl, R3 is methyl and R and R1 are independently 
hydrogen and isopropylidene; and 

R2 and R4 are trimethylsilyl groups, R5 is hydroxyl, R3 is 
methyl and R and R1 are independently hydrogen and 
cyclohexylidene. 
The compounds of formula I are prepared by ?rst con 

verting the 9-keto group of an erythromycin A or B into 
erythromycin 9-hydraZone. The methods of preparing 
hydraZones are described in Sigal et al., J. Am. Chem. Soc., 
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78, 3884395, (1956). As for example, the 9-hydraZone is 
prepared by heating erythromycin at re?ux in an alcoholic 
solvent such as methanol, ethanol or isopropanol in the 
presence of hydrazine until no starting material remains. The 
reaction typically lasts from about 12 to 36 hours. The 
solvent is then removed and the crude solid so obtained is 
used Without further puri?cation. 

The 2'- and optionally the 4"-hydroxy groups of the 
erythromycin 9-hydraZone are then protected With a hydroxy 
protecting groups, such as silyl, acyl and sulfonyl groups 
and the like, by the methods described in T. H. Greene and 
P. G. M. Wuts, Protective Groups in Organic Synthesis, 2nd 
edition, John Wiley & Sons, NeW York (1991). When the 
protecting group is a silyl group, both the 2'- and 4"-hydroxy 
groups are silylated. Preferably, the 2'- and 4"-hydroxy 
groups are protected With trimethylsilyl groups by treating a 
suspension of erythromycin 9-hydraZone in acetonitrile With 
hexamethyldisilaZane at ambient temperature and stirred for 
12424 hours. The resulting solution is made basic by adding 
aqueous sodium hydroxide to adjust the pH typically rang 
ing from 8413, preferably, 9. The erythromycin 9-hydraZone 
derivative thus obtained is extracted into an aprotic solvent 
and the solvent evaporated to give the erythromycin 2',4" 
bis-O-trimethylsilyl 9-hydraZone. 

The amino nitrogen of the 9-hydraZone erythromycin 
derivative may optionally be protected by the nitrogen 
protecting groups by the methods described in T. H. Greene 
and P. G. M. Wuts, Protective Groups in Organic Synthesis, 
2nd edition, John Wiley & Sons, NeW York, Chapter 7, 
(1991); and P. J. Kocienski, Protective Groups, Thieme, 
Chapter 6, (1994); and the references cited therein. 
As for example, the amino nitrogen of the 9-hydraZone is 

protected by treating erythromycin 9-hydraZone With 142 
equivalents of silylating agent such as triisopropylsilyl tri 
?ate in the presence of an organic base such as triethylamine 
in an aprotic solvent. Preferably, the reaction is carried out 
in the presence of triethylamine in dichloroethane. The 
reaction results in the formation of 9-(N-triisopropylsilyl) 
hydraZone erythromycin derivative Which is protected at the 
2'- and optionally at the 4"-positions. The hydraZone nitro 
gen may alternatively be protected by treating the 
9-hydraZone With an appropriate ketal. 

In another process of the invention, the erythromycin 
9-hydraZone derivative is converted into an aZine by the 
methods described in, for example, U.S. Pat. No. 3,780,020 
and German Patent 1,966,310. As for example, the aZine 
derivative is prepared by treating the hydraZone With an 
appropriate ketone, aldehyde or an acetal thereof or an 
orthoformate With or Without a co-solvent and either With or 
Without an added dehydrating agent such as molecular 
sieves. The reaction is carried out at a temperature betWeen 
the room temperature and the boiling point of the ketone, 
aldehyde, or the co-solvent. The reaction is carried out for 
about one hour to about 24 hours. The aZine nitrogen may be 
further protected by treating the 9-aZine erythromycin 
derivative With an appropriate ketal in the presence of 
catalytic quantity of acid such as formic or acetic acid. The 
reaction mixture is stirred at ambient temperature overnight 
for 6 to 18 hours. The mixture is then basi?ed to pH 8413 
and the product extracted into an appropriate solvent. 

The alkylation of erythromycin 9-hydraZone derivative 
and erythromycin 9-aZine-ketal derivative is achieved by 
reacting the starting compound With a suitable alkylating 
agent in the presence of a base. Typically, the reaction is 
carried out With an alkylating reagent in presence of a strong 
alkali metal base, in a suitable stirred or agitated polar 
aprotic solvent, or a mixture of such polar aprotic solvents 
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8 
maintained at a reaction temperature and for a period of time 
su?icient to effect alkylation, preferably from —1 5 C to room 
temperature for a period of one to 8 hours. The alkylating 
agents comprise methyl bromide, ethyl bromide, n-propyl 
bromide, methyl iodide, ethyl iodide, n-propyl bromide, 
dimethyl sulfate, diethyl sulfate, di-n-propyl sulfate, methyl 
p-toluenesulfonate, ethyl methanesulfonate, methyl tri?uo 
romethanesulfonate and n-propyl methanesulfonate. The 
amount of alkylating agent used is from 21 to 3 molar 
equivalents relative to the 3'-N-oxide compound. The alkali 
metal base is selected from the group consisting of an alkali 
metal hydride, alkali metal hydroxide or alkali metal alkox 
ide. Examples of the alkali metal base include sodium and 
potassium hydride, sodium and potassium hydroxide and 
potassium t-butoxide. The amount of the base used is usually 
1 to 2 equivalents relative to the starting compound. 
The deprotection of the erythromycin 6-O-alkylated 

9-hydraZone or 9-aZine derivatives is carried out by the 
methods knoWn in the art to obtain the erythromycin 6-O 
alkylated 9-hydraZone or 9-aZine. By Way of an example, 
Where the 2'- and 4"-positions are silylated, the silyl group 
can be removed by reacting the silylated derivative With 
formic acid in isopropanol. The silyl group can also be 
removed by using n-tetrabutylammonium ?uoride in 
tetrahydrofuran, acetic acid, tetrahydrofuran and Water, cit 
ric acid and methanol, DoWexZ® resin and methanol, potas 
sium carbonate and methanol, n-tetrabutylammonium chlo 
ride and potassium ?uoride or hydro?uoric acid and 
acetonitrile. In the cases Where the 9-hydraZone hydrogen is 
protected With a silyl group, removal of the silyl group is 
accomplished using the same procedure as set forth above. 

In the alternative process, Where the 9-hydraZone is 
converted into 9-aZine, the 9-aZine is removed by treating 
the 9-aZine derivative With hydroxylamine or With hydraZine 
at an appropriate temperature and for a period of time 
su?icient to effect complete transformation. The reaction is 
carried out at a temperature from room temperature to 1000 
C. for a period of 12 to 24 hours. When treated With 
hydroxylamine, the resulting oxime is deprotected by meth 
ods Well knoWn in the art, preferably, by re?uxing With 
sodium hydrogen sul?te in alcohol. 
When treated With hydraZone, the resulting unsubstituted 

9-hydraZone group is removed by methods knoWn to those 
skilled in the art, preferably, by treating the hydraZone With 
nitrous acid in an aqueous/organic solution. The 6-O-alkyl 
erythromycin thus obtained is extracted from the aqueous 
solution after basi?cation to pH 8413. 

Abbreviations 

Certain abbreviations are used repeatedly in the speci? 
cation Which folloWs. These include: DMSO for dimethyl 
sulfoxide; HPLC for high performance liquid chromatogra 
phy; lPCH ketal for isopropyl cyclohexyl ketal; TEA for 
triethylamine; TZEME for t-butyl methyl ether; TBAF for 
n-tetrabutylammonium ?uoride; MeCN for acetonitrile, 
THF for tetrahydrofuran; HMDS for hexamethyldisilaZane; 
and TMS for trimethylsilyl. 
The invention may be better understood by reference to 

the folloWing examples Which are presented for illustration 
and not to limit the scope of the inventive concept 

EXAMPLE 1 

Example 1(a) 
Erythromycin A 9-hydraZone 

ErythromycinA (50 g) Was dissolved in anhydrous metha 
nol (150 mL) by gentle Warming. To this solution Was added 
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the residue partitioned between EtOAc and 5% Aq NaOH 
solution. The organic layer Was separated, dried (MgSO4) 
and evaporated in vacuo to give a White solid 2.9 g (85%). 
MS (m/Z): FAB 842 [M+H]+ 

Example 4(e) 
6-O-methyl Ery A 

Erythromycin-6-O-methyl-9-cyclohexylidene aZine (200 
mg; 238 mmol) Was dissolved in i-PrOH (10 nmL) and 
50%aq NHZOH (10 mL) and AcOH (4 drops) Were added. 
The mixture Was heated at re?ux overnight. The resulting 
solution Was evaporated to dryness and the residue Was 
partitioned betWeen EtOAc and 5% NaOH. The organic 
layer Was separated and dried (MgSO4) and evaporated in 
vacuo giving erythromycin A 6-O-methyl-9-oxime as an 
off-white solid 146 mg (81%) Spectral and chromatographic 
data Were identical With Example 3d. The oxime (50 mg; 
0.0657 mmol) Was dissolved in IPA (2 mL) and H20 (3 mL) 
and sodium bisul?te (47 mg; 0.249 mnmol; 3.8 eq) Was 
added. The mixture Was heated at re?ux overnight then 
evaporated in vacuo and partitioned betWeen EtOAc and 5% 
NaOH. The organic layer Was separated, dried (MgSO4) and 
evaporated in vacuo to give a White solid 55 mg. 

lHnmr (500 MHZ, CDCl3), d: 2.89 (1H, H2), 1.20 (3H, C2C 
H3), 3.77 (1H, C3CH), 1.92 (1H, H4), 1.10 (C4CH3), 3.67 
(1H, C5CH), 1.41 (3H, C6CH3), 3.04 (3H, C6OCH3), 1.85, 
1.72 (2H, C7CH2), 2.59 (1H, C8CH), 1.13 (3H, C8CH3), 
3.00 (1H, C10CH), 1.13(3H,C10CH3),3.77(1H,C11CH), 
1.12 (3H, C12CH3), 5.05 (1H, C13CH), 1.92, 1.47 (2H, 
c14cH2), 0.84 (3H, c15CH3), 4.44 (1H, c1'cg), 3.19 (1H, 
C2'CH), 2.42 (1H, C3'CH), 2.29 (6H, C3'N(CH3)2), 1.66, 
1.22 (2H, C4'CH2), 3.49 (1H, C5'CH, 1.23 (3H, C6'CH3), 
4.93 (1H, C1 "CH), 2.37, 1.59 (2H, C2"CH2), 3.33 (3H, 
C3"OCH3), 1.25 (3H, C3"CH3), 3.03 (1H, C4-"CH), 4.01 
(1H, C5"CH), 1.31 (3H, C6"CH3)- l3Cnmr (125 MHZ, 
CDCl3), d: 175.8 (C=O), 45.1 (C2), 15.9 (C2 Me), 78.4 
(C3), 39.2 (C4), 9.1 (C4Me), 80.8 (C5), 78.4 (C6), 19.7 
(C6Me), 39.3 (C7), 45.2 (C8), 18.0 (C8Me), 220.9 3 (C9, 
C=O), 37.2 (C10), 12.3 (C10Me), 69.1 (C15), 74.3 (C12), 
15.9 (C12Me), 76.6 (C13), 21.0 (C14), 10.6 (C15), 102.7 
(C1'), 71.0 (C2'), 65.6 (C3'), 40.3 (C3'NMe), 28.9 (C4'), 68.7 
(C5'), 21.5 (C6'), 96.1 (C1"), 34.9 (C2"), 72.7 (C3"), 49.5 
(C3"OMe), 21.4 (C3"Me), 77.9 (C4"), 65.8 (C5"), 18.7 
(C6"). 
MS (m/Z): FAB 748 [M+H]+ 
We claim: 
1. A compound having the formula: 

, or 
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-continued 

(11) 

Wherein R and R1 are independently a hydrogen or a 
nitrogen-protecting group; 

R2 and R4 are independently a hydrogen or a hydroxy 
protecting group; 

R3 is a loWeralkyl or an aryl group; 
R5 is a hydrogen, hydroxy or a protected hydroxy group; 

and 

R6 and R7 are independently at each occurrence a 
hydrogen, an alkyl or an aryl group. 

2. The compound of Formula 1 according to claim 1, 
Wherein R and R1 are independently a hydrogen and 
triisopropylsilyl, R2 and R4 are each trimethylsilyl, R3 is 
methyl and R5 is hydroxy. 

3. The compound of Formula 1 according to claim 1, 
Wherein R and R1 are independently a hydrogen and N-t 
butyldimethylsilyl, R2 and R4 are each trimethylsilyl, R3 is 
methyl and R5 is hydroxy. 

4. The compound of Formula 11 according to claim 1, 
Wherein R6 and R7 are independently a hydrogen and 
N-isopropylidene, R2 and R4 are each trimethylsilyl, R3 is 
methyl and R5 is hydroxy. 

5. The compound of Formula 11 according to claim 1, 
Wherein R6 and R7 are independently a hydrogen and 
N-cyclohexylidene, R2 and R4 are each trimethylsilyl, R3 is 
methyl and R5 is hydroxy. 

6. A process for preparing a compound of the formula: 

(I) 

Wherein R and R1 are independently a hydrogen or a 
nitrogen-protecting group; 

R2 and R4 are independently a hydrogen or a hydroxy 
protecting group; 

R3 is a loWeralkyl or aryl group; and 



US RE39,531 E 
19 

R5 is a hydrogen, hydroxy or a protected hydroxy group; 
comprising: 

a) reacting an erythromycin of the formula: 

E N 
(H) 

Wherein R5 is as de?ned above, With hydrazine to convert 
the 9-keto into a corresponding 9-hydraZone erythromycin 
derivative; 

b) protecting the 2'-hydroxy, and optionally the 
4"-hydroxy, and the hydraZone nitrogen With hydroxy 
and nitrogen protecting groups, respectively; and 

c) selectively alkylating the 6-hydroxy group. 
7. The process according to claim 6, Wherein R and R1 are 

independently a hydrogen and triisopropylsilyl, R2 and R4 
are each trimethylsilyl, R3 is methyl and R5 is hydroxy. 

8. The process according to claim 6, Wherein R and R1 are 
independently a hydrogen and N-t-butyldimethylsilyl, R2 
and R4 are each trimethylsilyl, R3 is methyl and R5 is 
hydroxy. 

9. A process for preparing a compound of the formula: 

(II) 

Wherein R2 and R4 are independently a hydrogen or a 
hydroXy-protecting group; 

R3 is a loWeralkyl or aryl group; 

R5 is a hydrogen, hydroxy or a protected hydroxy group; 
and 

R6 and R7 are independently at each occurrence a 
hydrogen, an alkyl or an aryl group; comprising: 

20 
a) reacting an erythromycin of the formula: 

(11) 
E N 

Wherein R5 is as de?ned above, With hydraZine to convert 
the 9-keto into a corresponding 9-hydraZone erythromycin 
derivative; 

b) reacting the hydraZone from step (a) With a ketone, an 
aldehyde or an acetal thereof or an orthoformate to 
produce a corresponding 9-aZine erythromycin deriva 
tive; 

c) protecting the 2'- and optionally the 4"-hydroxy and 
aZine nitrogen With hydroxy and nitrogen protecting 
groups, respectively; and 

d) selectively alkylating the 6-hydroxy group. 
10. The process according to claim 9, Wherein R6 and R7 

are independently a hydrogen and N-isopropylidene, R2 and 
R4 are each trimethylsilyl, R3 is methyl and R5 is hydroxy. 

11. The process according to claim 9, Wherein R6 and R7 
are independently a hydrogen and [N-isopropylidene] 
N-cyclohexylidene, R2 and R4 are each trimethylsilyl, R3 is 
methyl and R5 is hydroxy. 

12. The process according to claim 6, Wherein the pro 
tected hydroxyl and nitrogen groups in the product of step 
(c) are deprotected to yield the corresponding 6-O 
loWeralkyl or aryl erythromycin A 9-hydraZone. 

13. The process according to claim 9, further comprising 
deprotecting the product obtained in step (d) With hydroxy 
lamine to afford the corresponding 6-O-loWeralkyl or aryl 
erythromycin A 9-oxime derivative. 

14. The process according to claim 9, further comprising: 
(a) reacting the compound obtained in step (d) With 

hydrazine to afford a corresponding 9-hydraZone; and 
(b) deprotecting the 9-hydraZone With nitrous acid to 

afford the corresponding 6-O-loWeralkyl or aryl eryth 
romycin A 9-hydraZone. 

15. A processforpreparing 6-O-alkylerythromycins com 
prising: 

performing the steps of claim 6; then 
converting the 9-N-alkylhydrazone into a 9-keto; and 
deprotecting the 2’-hydroxyl and optionally the 

4 ”-hydroxyl groups. 
16. The process of claim 15, wherein R and R1 are 

independently a hydrogen and triisopropylsilyl, R2 and R4 
are each trimethylsilyl, R3 is methyl and R5 is hydroxy. 

17. The process of claim 15, wherein R and R1 are 
60 independently a hydrogen and t-butyldimethylsilyl, R2 and 

R4 are each trimethylsilyl, R3 is methyl and R5 is hydroxy. 
18. A processforpreparing 6-O-alkylerythromycins com 

prising: 
performing the steps of claim 9; then 
converting the 9-N-alkylhydrazine into 9-keto; and 
deprotecting the 2’-hydroxyl and optionally the 

4 ”-hydroxyl groups. 

20 
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19. The process of claim 18, wherein R6 and R7 are 23.Aprocessforpreparing 6-O-alkylerythromycins com 
independently a hydrogen and isopropylidene, R2 and R4 are prising: 
each trimethylsilyl, R3 is methyl and R5 is hydroxy. Performing the Steps ofclal-m 9). Zhe” 

20. The process of claim 18, wherein R6 and R7 are 
independently a hydrogen and cyclohexylidene, R2 and R4 5 
are each trimethylsilyl, R3 is methyl and R5 is hydroxy. 

reacting with hydroxylamine; and then 
deprotecting with sodium hydrogen sul?te. 

2]. Theprocess according to claim ]4,further comprising A processforpreparlng 6'o'alkylel’ylhmmyclns com“ 
converting the 9-hydrazone into a 9-keto to a?ord a 6-0- Pnsmg~~ 
loweralkyl or aryl erythromycin A. performing the steps of claim 9; then 

22. Aprocessforpreparing 6-O-alkylerythromycins com- 10 reacting with hydrazine; and [hen 

Prlsmg" deprotecting With nitrous acid. 
performing the steps of claim 6; then 
deprotecting the hydroxy and nitrogen protecting groups. * * * * * 


