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COMPLETE SPECIFICATION 

Aliphatic Sulfate Salts of Esters of Erythromycin or 
Erythromycin B 

We, Eu LILLY AND COMPANY, a Corpora­
tion of the State of Indiana, United States of 
America, of 740, South Alabama Street, City 
of Indianapolis, State of Indiana, United 

5 States of America, do hereby declare the 
invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state-

10 ment:-
This invention relates to aliphatic sulfate 

salts of erythromycin esters and to a method 
of preparation thereof. More particularly the 
invention relates to aliphatic sulfate salts of 

15 erythromycin esters in which the erythromycin 
ester is a monoester of a lower aliphatic carb­
oxylic acid or carbonate. 

As used herein, the term " lower aliphatic 
carboxylic acid or carbonate " refers to such 

20 an acid or carbonate having from 1 to 7 car­
bon atoms. 
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[Price 4s. 6d.] 

The invention provides a process for pre­
paring an aliphatic sulfate salt of a l<>Wer ali­
phatic carboxylic acid or carbonate as herein­
before defined monoester of erythromycin or -25 
erythromycin B which comprises · bringing 
together in solution said monoester of erythro­
mycin or said monoester of erythromycin B 

. or a salt thereof and an aliphatic ·hydrocarbon 
sulfuric acid or sulfate wherein the aliphatic 30 
group has from 8 to 31 carbon atoms, pre­
cipitating said aliphatic sulfate salt and re­
covering the precipitate. 

The invention also. provides an aliphatic 
sulfate salt of a lower aliphatic carboxylic 35 
acid or carbonate as herein before defined 
monciester of erythromycin or erythromycin B, 
said sulfate salt being an aliphatic hydrocar-
bon sulfate salt in which the aliphatic group 
has from 8 to 31 carbon· atoms. 40 
· The novel compounds of this invention can 
be represented by the following formula 

CH3 CH 
......... / 3 

N 

OH 
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in which x represen~ the esterifYing radical to the solution a stoichiometric equivalent of 
of a lower aliphatic carboxylic acid or an aqueous or aqueous acetone solution of the 
carbonate; and R representunaliphatichydro- . aliphatic sulfuric acid. Upon the mixing of. k,., · 
carbon radical having from 8 to 31 carbon the two solutions, _arid if necessary, partial ;.. J 

5 ·. atoms. .Erythromycin B is represented when evaporation, or dilution .of the solution W:itli.~-1 
the H in parentheses is substituted for. the water to reduce the organic solvent concentra.;' >s:·.-·~·· 
adjacent OH. · · tion to below about 30 per cent,"the aliphatic ·'f < · 

Illustrative aliphatic carboxylic acid and sulfate salt of . the erythroniycin ester ple".'. 
carbonate radicals represented by X in the cipitates. The precipitate· is recov:ered in any 

10 foregoing formula include the acetyl, the suitable manner . as by filtration, ·. centri- 75 
m.ethoxyacetyl, the mori.oethylsuccinyl, the fugation, a.nd the like. ·· · . 
monoethylcarbonyl, and the butyryl radicals. ·A procedlire similar· to that descn"bed above 

. . Illustrative aliphatic sulfuric ;lcids include can 'be employed for the preparation of the . 
those having straight and branched chains, and sulfate salt by a m.etathetical reaction. In. such 

15 saturated and unsaturated aliphatic hydrocar- case . an aniopic salt of 'the ei:ythromycm ester · 80 · 

.
o. • ... ~ hon radicals, f.or example, the octyl, lauryl, and a .cationiC salt of the aliphatic sulfuric 

_ oleyl, tetradecyl, stearyl, eioeeyl, 2~thylhexyl, acid are employed. Alternatively, ·a sol11t;ion 
linoleyl, and tettadeoenyl radicals. Many ali- of a cationic salt of the aliphatic sulfate is . 
phatic sulfuric acids are known and are coni- added to a solution of the erythroi:nycin ester : 

20 merdally available generally in the form of in base form, and either simultaneously with 85 
their salts. Others are readily prepared by · or subsequently to the addition of the aliphatic ·· 
the procedures deScribed in Industrial and sulfate, a stoii::hiometriC:: equivalent of a strong 
Engineering Chemistry 43, 2022 (1951). ~The acid is added .to- the reaction mixture to form 
prefened 'SUlfate8 ·are straight chain a~l sul- the anionic salt of the erythromycin ester and 

25 fates having from 10 to· 20 carbon atoms, cause its reaction With the cationic salt of the 90' 
since such sulfates provide tasteless salts which aliphatic sulfate. with the fopnation. Of ··the 
are readily crystallizable and have physical erythromycitf ester sulfate salt. In the CV:~t a . 
properties . which make them especially suit- weak acid, e.g., ace.tic. acid, is employed,· to 
able . for th¢ preparation -0f pharmaceutical fonn the erythromycin salt, it is generally 

30 compQsitions. . . .. . . . · desirable 1:0 add somewhat over orie mol 95 
Th.e salts of this invention !lre white :solids equivalent of the acid. .. · - . . . .. . 

which have a very low solubility in water. For carrying out the metathetical ._reaction/ 
They 'are . appi"ec~l?ly soluble. in. 80 per-· cent the preferred cationic .. .sulfate . salts· are 
aqueous acetone, but are less . solu1'le - in these which lll'e watet . soluble. How-' 

35 absolute acetone .. In . dilUt:e, e.g., 30 . pet cent, . ev¢r, a Sulfate . salt · . having <1nly . a 100. 
aqueou8 .11cetone . they are substantially. in- slight water solubility can be employed . 
soluble. They are quite soluble in chloroform. if ~he erythro.qiycin .ester salt is so selected · 
They are somewhat soluble in the lower that the ·anionic portion of the salt will foim 
alcohols and dioxane, and .can be precipitated an insoluble salt with the cationic porti0n 

40 ·ftom solution in such solvents by the addition of the .sulfate salt. Such is the case, for ex:.. 105· 
of water. . ample, if tlie silver sal:t Qf the aliphatic sul-

The aliphatic sulfate salts are prepared ·by furic acid and the · hyd.rQdJJ.oride . s11lt . of the 
a neutajization rea_cti-on' in which the etythto- · Crythromyciil ester are reacted. The·.•ins()luble 
mycin ester in base fonn is reacted with the silver chloride which is formed is separated. 

45 aliphatic sulfurk· acid, or by a metathetical from the aliphatic sulfate salt of the.~· 110. 
reaction m which an anionic salt of the · mycin ester, and the latter is the1f ·recovered~ , 
erythmmycin ester is reacted With a cationic ·· By means of the above..::deilc:rjbed":li~..:: ~: "-.:_ 
salt of the aliphatic sulfuric acid. The above ures, a wide variety of alip~tic sulfate; $alts :,,,, :..-~~< 
reactions are carried out in a: solvent which is of erythromycin esters cali be p~ar.ed, illus- :.> -~:~:, : 

50 inert to the reagents. Preferably, the solvent trative examples of whi~h are·:· Monoacetyl- II?<, 
is one having substantial solubility for the re- erythromycin octylsulfate, . monopropionyl=- . . ·: .. . 
agents but only slight solubility for the reac- erytlfroinycin 2:-ethylhexylsulfate, monoprO:- ::.,,,~. :' . 
tion product, or is one which· can be appro- pylsuccinylerythromyein eicosylsulf~te, ~o~- '""'· ; .. · 
priately diluted so that it will have little butyrylerythromycin dode0enylsulfate, DJ.On'O---' .)/ · 

55 solubility for ~e reactfon product.. . . . · butylmaleylerythromyc?n nonylsulfate, • mon().: ;:~ . ,:/ .· · · 
Because of the more ready availability of ethylmaleylerythromycm oleylsulfate, monpi:<' · / .. 

aliphatic sulfuric ·acids· in their cadonic · salt propylsuccinylerythromycin cetylsulfate, mon9:. ;.-·'' 
forms, the- metathetical reaction ·is preferred propionylerytbi'omycin stearylsulfate,. inono"' ·· 
for the preparation of the erythromy'cin eSter ethylcarbonylerythi'omycin undecylsulfate, .·. . . ..•.. · · .. · 

60 salts. . monoacetylerythromycin myristylsulfate, . 125 .· 
The. method of preparing t;he aliphatic sol"'.' moncicrotonylerythromycin steacylsulfaie; · < · · 

fate salt -0f an erythromycin compound by the monomethoxyacetylerythromycin myristylsuF > · 
neutralizaticin reaction coin.prises treating a fate, in-0noethylglutarylerythromycin ·. lauryl:... · 
solution of the erythromycin compound in· .a sulfate, monopropargylcarbonylerythrotnyclD. ·. · 

_...:.'. 

.= ~ 

65 . suitable solvent· such as acetone, and adding · -laurylsulfate, and monopropionylerythromycin I~;,, .. ~' 
:.-·.·-·_.· ... ·:: .. :.: ·:;....~~ 
.. :'t··· .. ;·.,·.:· 

.. -· · . 
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-i,l.~:lk.Jlti; di..,..iMl · ·· · ~· BBS,S2: orai administmtion an erythrom,.:in bl..: 3' 

,; \T1 m The coini!unds p~ded by this invention level which is superior to that obtainable with 
. ' ~- have several -advantages from a therapeutic the parent ester. lliustratively, the oral ad-
1 '\ ·• .,.. ; standpoint over the several esterified etythro- ministration of the laufylsulfate salt of· the 

. ~ 
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(~ 5 mycin derivatives which hitherto have been . monopropionyl ester of erythromycin gives a 
propaseq. or used for the.thei:-ape1,1tic 1;1'eatment. higher erythromycin blood level than is ob- 40 
of bacterial infections. For example, the com- tainable by the administration of a like 
pounds are surprisingly stable under acid con- · quanticy of the ester base; Comparably in­
ditions. Thus, the ester salts of this invention creased blood levels can be obtained by the 

10 c~ withstand exposure to acid solution of administration of the stearyl sulfate salt of the 
about pH 2 for upwards of several hours with- ethylcarbonate ester of erythromycin. The in- 45 
out .appreciable· . de5truCtion :of their_ anti- .. crease in. bfood levels obtainable is especially 
bacterial potency. This is in sharp contrast to noticeable when the patient to whom the 
esters such as the monopropionyl ester of medicament is administered is not in a fasting 

. ~-~· --·~ •, . 

15 erythromycin, the ethylcarbonate ester of condition,- that is~ when at least some food is 
erythromycin, or like aliphatic carboxylic acid present in. the patient's -stomach. · .. 50 

--"·· or carbonate esters, which lose substantially The . compounds of this invention can ·. be 
all of their ~tibacterial -potmcy within about administered in the usual dosage forms such· 
three minutes. Moreover, the compounds of as ~mpressed tablets, filled capsules, and sus-

20 this invention, especially those salts made pensi~. Since the compositions are tasteless, 
from sulfates having upwards of 9 carbon pleasantly flavored aqueous suspensions can 55 

-~.,: atoms, unlike most erythromycin ester de- readily be formulated. Since the compounds 
rivatives, do not possess the extremely and are acid stable, high erythromycin blood levels 
nauseatingly bitter taste associated -with can be secured by administration of ordinary 

25 erythromycin. Thus, the compounds are compressed tablets or filled capsules without 
especially suitable for the provision of suspen- having to resort to the coating of the tablets 60 
sions for pediatric use where taste of the · or capsules with an enteric· material to prevent 
medicament is of extreme importance. The rontact of the medicament with the acidic 
absence of unpl~a8ant taste is of importance content of the stomach and consequent loss of 

30 also in the provision of erythromycin-contain'.'. ·, antibiotic potency of the medicament. 
fag animal feeds. Further~ore, the provision'· A suspension suitable for pediatric use can 65 
of an ester derivative of erythromycin in the be prepared from the following ingredients in 
form of its Qliphatk sulfate salt enhances the the amounts shown : 
ability of the particular derivative to· provide 

.-. 

Monopropionylerythromycin laurylsulfate 

Sucrose 

Sodium cyclamate 

Sodium citrate 

Citric acid 

Sodium chloride 

Monosodium glutamate 

Sodium laurylsulfate 

Sorbitan trioleate 

Synthetic lemon fli;i.vor 

'Distilled water; added to make 

42 g. 

350 g. 

5 g. 

4 g. 

I g. 

2.5 g . 

0.5 g. 

2.5 g. 

0.1 g. 

1 .. 2 g. 

1 1. 

Administration of one teaspoonful of the 
70 suspens~on provides a dose amount equivalent 

to about 125 mg. of erythromycin base. 

in ready-to-use fo.rm. However, in the event ' 
a relatively long period of time may elapse 
prior to use of the suspension, it is preferable 75 
to provide the . composition in dry form. In If desired, the suspension can be packaged 

--- r··- I 
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such · form, the compositton ··is indefinitely 
stable, and can readily be made up into a 
usable susp~ion by addition of the appro­
priate amount of water. 

An illus_trative composition suitable for fill~ ·. 5 
ing into telescopic gelatin capsules is prepared 
from the following ingredients in the amounts 
shown: 

,.=,..-,·_ 

/ .I 

Monoacetylerythromycin decylsulfate 

Magnesium stearate 

7 kg. 

0.05 kg. 

0.5 kg. 

\~1·· 
j 
i 
i 
I 
; 

Talc 

10 ' Sinee the salt:S of this invention have a 
tendency to be somewhat fluffy, it f;llay at 
times be difficult to· secure sUfficiently com­
pact material to permit the filling of · the 
desired therapeutic dose amount in a gelatin 

15 capsule of such· size that it can readily be 
swallowed. In such event, the material can 
be densified by compressing it into slu~ and 

forcing the slugged material through a sieve. 
The. compacted; sieved material can· then ··be 
mixed with the desired excipients and filled 20 
into gelatin capsules. 

As . illustrative composition suitable for 
formulation into compressed tablets is made 
up of the following ingredients· in the· amounts 
shown: 25 

Monopropionylerythromycin laurylsulfate 35 kg. 

1.1 kg. 

~-4 kg._ 

Magnesium stearate 

Starch ·powder 

This invention is further illu8trated by the 
following specific examples : · 

E'xAMPLE 1 
30 Preparation of Monopropionylerythromycin 

Laurylsul:fate 
8.4 g. of the monopropionyl ester of 

erythromycin are dissolved in 50 ml. of warm 
acetone, and to the solution are added 2.66 g. 

35 of laurylsUlfuric acid dissolved in 50 ml. of 
50 per cent aqueous acetone. 100 ml. of water 
are added whereupon the laurylsulfate salt of 
propionylerythromycin precipitates. The pre-

. cipitate is filtered off and ·dried. It .melts at 
40 about 135-137°C. · 

E'xAMPLE 2 
Preparation of Monopropionylerythromycin 

· Laurylsulfate 
16.7 g. of monopropionylerythromycin are 

4S dissolved in 50 ml. of warm acetone. To the 
solution are added 6.4 g. of sodium lauryl­
sulfate dissolved in 50 ml. of distilled water 
containing 2 ml. of glacial acetic acid. The 
white crystalline precipitate of ~onopropiony!-

50 eryth~mycin laurylsulfate which separates 1S 

filtered off and dried. It melts at about. 
135-137°C. 

ExAMPLE 3 
Preparation of Monomethoxyacetylerythro• 

55 mycin. Octylsulfate . . . . 
To a solution of 3.95 g. of- erythromycm 

in 15 ml. of acetone are added- ~owly and 
'\Vith stirring 0.6 g. of .methoxya~ety~chlori~e 
dissolved in 5 ml. of acetone. This mixture 1s 

60 allowed to stand at room temperature for two 

hours. during which time· the hydrochloride· 
s~l~ of monomethoxyacetylerythromycin pre­
cipitates. 

The precipitate is suspended in the super­
natant liquid by vigor<>us stirring, and to the 65 
suspension is added a solution of 1.3 g. of 
sodium octylsulfate dissolved in 20 ml. -of 
water. An additional. amount of 40 ml. of 
water is added whereupon the octylsulfate salt 
of monomethoxyaeetylerythromycin pre- 70 
cipitates. The precipitate is filtered off and 
dried. . 

lixAMPLB 4 
Preparation of Monoethylcarbonyl~hr'o- .. 

mycin c.etylsulfate · · - ·· 75 ; .... __ 
8.85 g. of the monoethylcarbonate· ester :Of 

~omycin are dissolved in 50 ml . . AW 
ethanol containing 1 ml. of glaci!ll aeetic acid. 
To the solution are added 3.8 g. of the.sodium' 

-~-... ~;: .r-. =~·, 
·~;.: ·'. 

~ ......... :; 
:""" _.,,,· 

salt of cetylsulfurk acid in 50 ml. of warm . 80 
water. The reaction mixture is evaporated in· · .. .:-· 
'DtlCUO at room temperature to remove the; bulk J ' : / • ; 

of the aloohol, whereupon a crystallme pre.:. /:j t 
cipitate of the cetylsulfate salt of mon9ethyl- ., / /:: 
carbonylerythromycin forms. The preapitate- - ss --
is filtered off and is dried in 'DtliCulo at room ,,,-
temperature. · · 

EXAMPLE 5 
Preparation of Monoethylsuccinylery- ·· 

. thromycin Laurylsulfate · · . · to 
To 9.4 g. of the monoethylsucciniC acid 

ester of erythromycin dissolved in 50 ml. of 
a~etone a~ added 4 g. of sodium faurylsulfate 
dissolved in 100 ml. of 50 per cent aqueous 
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10 

acetone; To the reaction mixture are added 
100 ml. of 0.1 N hydrochloric acid whereupon 
a precipitate of monoethylsuccinylerythro­
mycin laurylsulfate separates. The precipitate 
is filtered off and dried~-It melts at about 
128-13ooc. 

EXAMPLE 6 
Preparation of Monobutyrylerythromycin 

2-ethylhexylsulf ate 
31 g. of erythromycin are dissolved in 120 

ml. of acetone, 8.3 ml. of n-butyric anhydride 
are added, and the mixture is allowed to stand 
several hours at room temperature during 
which time mono-n-butyrylerythromycin · 

15 forms. To ·the mixture are added 27 ml. of a 
38 per cent solution of sodium 2-ethylhexyl­
sulfate. The reaction mixture is diluted with 
200 ml. of water to precipitate the 2-ethyl-

20 

25 

hexylsulfate .salt of mono-n;..butyrylerythro­
mycin, and the precipitated salt is filtered off 
and dried. 

ExAMPLE 7 
Preparation of Monoacrylylerythromycin 

Laurylsulfate 
8.3 g. of monoacrylylerythromycin are dis­

solved in 50 ml. of warin acetone and to the 
solution are added 3.2 g. of sodium laurylsul­
fate dissolved in 80 ml. of distilled water con­

. taining 1 ml. of glacial acetic acid. The mix-
30 ture is allowed to stand until crystals appear, 

and 50 ml. of water are then added with stir­
ring. The white crystalline precipitate of 
monoacrylylerythromycin laurylsulfate which 
separates is filtered off and dried. It melts at 

35 about 133~137°C. 

EXAMPLE 8 
Preparation Of Monoethylcarbonylerythro­

mycin Laurylsulfate 
8.5 g. of monoethylcarbonylerythromycin 

40 are dissolved in 50 ml. of warm acetone. To 
the solution are added 3.2 g. of sodium lauryl­
sulfate dissolved in 80 ml. of distilled water 
containing 1 ml. of glacial acetic acid. The 
mixture is allowed to stand until crystals 

45 appear; and 50 ml. of water are then added 
with stirring. The white crystalline precipitate 
of monoethylcarbonylerythromycin laurylsul­
phate which separates is filtered off and dried. 
It melts at about 125-129°C. 

50 EXAMPLE 9 
Preparation of ¥onomethoxyacetylerythro­

mycin Laurylsulfate 
8.4 g. of monomethoxyacetylerythromycin 

are dissolved in 50 ml. of warm acetone. To 
55 the solution are added 3.2 g. of sodium lauryl­

sulfate dissolved in 80 ml. of distilled water 
containing 1 ml. of glacial acetic acid. The 
mixture is allowed to stand until crystals 
appear, and 50 ml. of water are then added 

60 with stirring. The white, crystalline precipitate 
of monomethoxyacetylerythromycin laurylsul­
phate which separates is filtered off and dried. 
It melts at about 129-135°C . 

ExAMPLE 10 . 
Preparation of Monoacetylerythroinycin 

Oleylsulfate 
To a solution of 32.6 g. of monoacetyl­

erythromycin in 200 ml. of acetone are added . 
16.3 g. of sodium oleylsulfate dissolved in 200 · ··;,-~•·> 
ml. of hot (60°C.) water containing 4 ml. of 70 · 
glacial acetic acid. The mixture is evaporated :··· ... ;~.-... 
in 'lJacuo at room temperature to remove the 
bulk of the acetone and to cause substantially 
complete precipitation of monoacetylerythro-
mycin oleylsulfate. The precipita~d salt is 75 
filtered off and dried in 'INICUO. 

Using the above procedure, there can 
readily be prepared the following erythro-
mycin ester salts : · · 

Monopropionylerythromycin 7 - ethyl - 2 - 80 
methylundecyl - 4 - sulfate (M.P. 107-115° 
C.); monopropionylerythromycin 3, 9-diethyl- · · '~/ · ·· 
tridecyl - 6 - sulfate (M.P. 100-105°C.); , ','·<' 
monopropionylerythromycin stearylsulfate · 
(M.P. 119-125°C.); monoacetylerythromycin 85 
laurylsulfate (M~P. 130-132°C.); mono-n­
butyrylerythromycin laurylsulfate (M.P. 
132-135°C.); monopiopionylerythromycin 
octylsu,lfate (M.P. 12g.;;....131°C.); and mono-
propionylerythromycin 2-ethylhexylsulfate 90 
(M.P. 128-132°C.) . 

ExAMPLE 11 
Preparation of Monoacetylerythromycin B 

Laurylsulfate 
To 15 g. of erythromycin B dissolved in 95 

.120 ml. of hot (50°C.) acetone are added 2.6 
ml. of acetic anhydride. The mixture is 
allowed to stand 2 hours during which time 
monoacetylerythromycin B is formed. 6.4 g. 
of sodium la:urylsulfate dissolved in 120 ml. 100 
of water are added, and the mixture is diluted 
with 150 ml. of water. The white, crystalline 
monoacetylerythromycin B laurylsulfate which · . · 
separates is .filtered off and dried. It melts at 
about 115-U 7°C. . 105 

Any of the foregoing examples can be re- · 
peated using erythromycin B instead of the 
erythromycin specified in the examples. 

WHAT WE CLAIM IS:-
1. A process for preparing an aliphatic sul- 110 

fate salt of a lower aliphatic carboxylic acid 
or carbonate as hereinbefore defined monoester 
of erythromycin or erythromycin B which 
comprises bringing together in solution said 
monoester of .erythromycin or said monoester 115 
of erythromycin B or a salt thereof and an 
aliphatic hydrocarbon sulfuric acid or sulfate 
wherein the aliphatic group has from 8 to 31 
carbon atoms, precipitating said aliphatic sul­
fate salt and recovering the precipitate. 

2. A process according to claim 1 in which 
the erythromycin monoester or erythromycln 
B monoester is in base form and is reacted 
with said aliphatic sulfuric acid. 

120 

3. A process according to claim 1 in which 125 
the erythromycin monoester or erythromycin 
B monoester is in salt form and is reacted 
with said aliphatic sulfate. 

-~ 

. .I .. . -··------=·--.- ...... ~-:-
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_,,....._ acetone To the reaction· mixture are added 

~ · .\ 100 .ml. of ().1 N hydrOchloric acid whereupon 

\ ~ ..... ··-r· a precipitate of monoethylsuccinylerythro-

')>.~ mycin laiuylsuJfate separates. The precipitate 

" · S is .filtered off and dried. It melts at about 

. · 12S--13ooc. . . 

. ExAMPLB 6 

· Pre}laration of ,l\1onobutyrylerythromycin 

10 
. 2-ethylhexylsuJfate 

3l ·g. of erytbromycin are dissolved in 120 

ml. of acet:one, 8.3 ml. of n-butyric anhydride 

are added, and the mixture is allowed to stand 

several hours . at room temperature during 

which time mono-n-butyrylerythromycin · 

IS for.ms. To the miXture are added 27 ml. of a 

. · ,· , · 38 · per ~t solution of sodium 2-etbylhexyl­

suJfate.: The reaction mixture is diluted with . 

200 m.1.- of water . to. precipitate the ·2-ethyl­

hexylsulfate . salt of mono-n-butyrylerythro-

20 mydn, and, the precipitated. salt is filtered. off 

25 

and dried. · · · 
. •. Ex.AMPLE 7 

Preparation of Moooacrylylerythromycin 

. · Laurylsulfate 

8.3 .• ·g~ of monoacrylylerythromycin are dis­

solved in. 50 ml. of warin a.Cetone and to the 

solution are added 3.2 g. of s0dium. laurylsul­

fate dissolved. in ·so ml. of distilled water con­

. taining 1 ml. -of glacial · acetic acid. The mix-

30 ture is allowed to stand until crystals appear, 

and 50 ml. of water are then added with stir.,. 

ring. The white aystalline piecipitate of 

monoacrylylerythromycin laurylsuJfate which 

separates is filtered off and dried. It melts at 

35 about 133~137°C. 

E'XAMPLE 8 

Preparation of Monoethylcarbonylerythro­

mycin LaurylsuJfate 

8.5 g. of monoethylcarbonylerythromycin 

40 are. dissolved in 50 ml. of warm acetone.· To 

the solutic>n are added 3.2 g. of sodium lauryl­

stilfate dissolved in 80 ml. of distilled water 

. . ·· containing 1 ml. of glacial acetic acid. The 

.,. miXture is ·allowed to stand until crystals 

.-~ .. :45 appear, and 50 ml. of water are then. added 

· -·- · ·· with: stii'ring. The white crystalline precipitate 

of monoethylcarbonylerythromycin laurylsul• 

. ~ate wh!ch separates is filtered off and dried. 

It melts at about 125-129°C. 

E'x.AMPLB 10 

Preparation of Monoacetylerythromycin 

OleylsuJfate 

To a solution of 32.6 g. of monoacetyl­

erythromycin in 200 ml. of acetone are added 

16.3 g. of S<ldium oleylsulfate d~olved in 200 

ml. of hot (60°C.) water containing 4 ml. of 70 

glacial acetic acid. The mixture is evaporated 

in fJdC1J;O at room temperature to remove the 

buJk of the acetone and to cause substantially 

complete precipitation of monoacetylerythro­

mycin oleylsulfate. The precipitated salt is 75 

filtered off and dried in 'lJtl&U(j. 

Using the above procedure, there can 

readily be prepared the following erythro­

mycin ester salts: 
Monopropionylerythromycin 7 - ethyl - 2 - 80 

methylundecyl - 4 .. sulfate (M.P. 107-115° 

C.); monopropionylerythromycin 3, 9-diethyl­

tridecyl - 6 - sulfate (M.P. 1~105°C.); 

monopropionylerythromycin stearylsu1fate 

(M.P. 119-125°C.); monoacetylerythromycin 85 

laurylsulfate (N.tP. 130-132°C.); mono..;n­

butyrylerythromycin laurylsu1fate (M.P. 

132-135°G.); monopropfonylerythromycin 

octylsulfate (M.P. 128...:-131°C.)i and mono-

propionylerythromycin 2-ethylhexylsulfate 90 

(M.P. 128-132°C;) . 
ExAMPLB 11 

Preparation of Monoacetylerythromycin B 
Laurylsu1fate 

To 15 g. of erythromycin B dissolved in 95 

.120 ml. of hot (50°C.) acetone are added 2.6 

ml. of acetic anhydride. The mixture is 

allowed to stand 2 hours during which time 

monoacetylerythromycin B iS formed. 6.4 g. 

of sodium laurylsulfate dissolved in 120 ml. 

of water are added, and the mixture· is diluted 

with 150 ml. of water. T~e white, crystalline 

monoacetylerythromycin B laurylsulfate which 

separates is filtered off and dried. It melts at 

about 115-117°C. 
Any of the foregoing examples can- be re­

peated using erythromycin B instead of the 

erythromycin specified. in the examples . 

WHAT WE CLAIM IS:-

1. A proces.s for preparing an aliphatic sul­

fate salt of a lower aliphatic carboxylic acid 

or carbonate as hereinbefore defined monoester 

100 

105 

110 

of erythromycin or erythromycin B which 

comprises bringing together in solution said 

-· 50 , ExAMPLB 9 monoester of erythromycin or said monoester 115 

Preparation .of Monomethoxyacetylerythro- of erythromycin B or a salt thereof and an 

..,___ .- . . mycin Laury1sulfate aliphatic hydrocarbon sulfuric acid or sulfate 

·.· --SA·-. g. of monomethoxyacetylerythromycin wherein the aliphatic group has from 8 to 31 

. are dissolved in 50 ml. of warm acetone. To carbon atoms, precipitating said aliphatic sul-

SS the sOlutlon are added 3.2 g. of sodium lauryl-· fate salt and r~covering the precipitate. 

sulfate dissolved in 80 ml. of distilled water 2. A process according to claim 1 in which 

containing 1 ml. of glacial acetic acid. The the erythromycin monoester or erythromycin 

mixt:Ure is allowed to stand until crystals B monoe.ster is in base form and is reacted 

appear, and ·SO ml. of water are then added with said aliphatic sulfuric acid. 

60 With stirring. The white, crystalline precipitate 3. A process according to claim 1 in which 

of monomethoxyacetylerythromycin laurylsul- the erythromycin monoeste:r or erythromycin 

·phate which separates is filtered off and dried. B monoester is in salt form and is reacted 

It melts at about 129-135°C. . with said aliphatic sulfate. 

120 

125 

I 



.. ~. 

. ··: .. . ·:;::-': .. 

..~ ·. 

- ~; 

6 
.885,528 

4. A process according to any of the pre­ceding. claims wherein the reaction is carried out in a solvent having ·substantial solubility . for the reagents but only slighf solubility for S the reaction product. . 
5. A proces8 according to claim 2 wherein the erythromycin monoester or erythromycin B monoester · is dissolved in acetone -and the aliphatic sulfuric acid is dissolved in an 10 aqueous acetone solution. 
6. An aliphatic sulfate salt of a lower ali­phatic carboxylic acid or carbonate . as herein­before defined monoester or-erythromycin or erythrom:Ycin B, said sulfate salt· being an 15 aliphatic hydrocarbon sulfate salt in which the aliphatic group has from 8 to 31 carbon atnm.s. 
7. An aliphatic sulfate salt ·of a lower ali­phatic carboxylic acid or carb6nate as . herein-20 before defined monoester of erythromycin; said sulfate salt bemg an alkyl-sulfate salt in which the alkyl group has from 8 to 31 carbon atoms. · . . 8. An aliphatic sulfate salt of a lower alkyl 25 monocarboxylic acid .as ··hereinbefore defined monoester of .erythromycin, "said sulfate salt bei:iJg an. alkyl-sulfate in which the alkyl group has from 8 to 31 carbon atoms. 

9. An aliphatic~ sulfate salt of monopro-

pionylerythromycin, said sulfate salt being a 30 straight chain alkyl sul,fat~ ··having from 10 to 20 carbi>n atoms. : ·· · . - ~ · - / 10. · Monopropfonylerythromycin laurylStil-: ·~ fate. .. ·.. ·. . . . ·.. . 11.. Monoethylcatbonylerythromycin lauryl- 35· · sulfate. · - ·... .. . .. :· 12 .. Mon0ethylsuccinyleryt:hromycin lauryl- · sulfate. .· . .. .. . ·. 
13. ·Mon<>aerylerythromyCin Jaurylsulfate; •. 14. Monoacetylerythromycin laurylsulfate. 40 IS. The proces8 for preparing an aliphatic sulfate salt of a lower aliphatic carbozjrlic acid ·or carbonate as hereinbefore ddbied ··mono., ester of erythromycin or erythromycin B sub.;. stantially as ·herein descn"bed -with . particular reference ·to the examples. . · 16. An aliphatic sulfate salt of a lower aliphatic carboxylic acid or carbonate as· here-, inbefore defined monoester ~erythromytjn J or etythromycin · B substantially as · herein · 50 ] described with particular reference · to the exarilpJes. . . 
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