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PILED

IN THE UNITED STATES DISTRICT COURT p
FOR THE NORTHERN DISTRICT OF ILLINOIS 2 3 2005 WH

EASTERN DIVISION
GENPHARM INC., ) »US.DISTRICT COyRT
A Canadian corporation, ) $
) No. 04 C 6732 g
Plaintiff, ) H
) Judge Coar
V. )
) Magistrate Judge Mason
ABBOTT LABORATORIES, )
An Illinois corporation, )
)
Defendant, )]
NOTICE OF FILING

To: Edward L. Foote
R. Mark McCareins
Winston & Strawn LLP
35 West Wacker Drive
Chicago, Illinois 60601

PLEASE TAKE NOTICE that on March 23, 2005, the undersigned caused a copy of
Plaintiff’s “Amended Complaint for Declaratory Judgment” to be filed with the Clerk of the
Court, leave to make such filing having previously been granted. A true and correct copy of such

pleading has been previously served upon you.

One of the Attorneys for Plaintfff

Paul F. Stack

Robert A. Filpi

Stack & Filpi Chartered

140 8. Dearborn St. Suite 411
Chicago, Illinois 60603

(312) 782-0690
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CERTIFICATE OF SERVICE
The undersigned hereby certifies that he caused the foregoing notice to be served upon

the attorneys for the Defendant by depositing a copy thereof in the United States Mail with first
class postage prepaid on March 23, 2005, and that a copy of the First Amended Complaint for
Declaratory Judgment was hand delivered on the same date to the following persons:

Edward L. Foote

R. Mark McCareins

Winston & Strawn LLP

35 West Wacker Drive
Chicago, Illinois 60601

[ ot § P

Robert A. Filpi
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FII,:
In the Tnited States District Court ED
tor the orthern District of Hllinois  yap 2 3 2005 WH
Castern Division MICHAE
L W.poBg;
CLERK,U.g DJSTFHC'P C%Sunr

GENPHARM INC.,
a Canadian corporation,

TR

Plainff,
vs, No. 04 C 6732

ABBOTT LA BORATORIES, Judge Coar

an Ilinois corporadon,
Magistrate Judge Mason

)
)
)
)
)
)
)
)
)
)
)

Defendant. Jury Tral Demanded

AMENDED COMPLAINT FOR DECLARATORYJUDGMENT

Plaintift Genpharm Ine. ("Genpharm™, for its Comphaint against Abborr

Lab{)ratories (“Abbotr™), alleges: |
| THE PARTIES

1. Genpharm is a Canadian COrporation with irs principal place of business ar 37
Advance Road, Lubicoke, Onrardo, Canada M87 286. Among other things, Genpharm
develops and manufactures generic pharmaceutical products thar are distsbured and sold in
the Unired Stares,

2. On information and belicf, Abbort is an lilinois corporaton with irg principal
office ar 100 Abbotr Park Road, Abbor Park, Hlinois 60064-3300,

3. On informadon and belief, Abbott owns 1.8 Parent No. 5,844,105 {the "103

Patent™) endtled “Preparadon of a Crvswal Form 11 of C]aﬁrhrom_\'cjn” {copr attached as

Exhibit 4},
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n

4. On informadon and beli het Abbotr owns LS, Pawent No. 3 2,838,986 the 084
patent”;, entdded “Crystal Form T of Clarithromyein” (copy attached as Exhibit B}

5. On informaton and belief, Abborr owns L5 Patent No. 5,945,405 - the 4053
patent’, endtled "Crystal Form 0 of Clarigh wwomyan” (copy atached as Exhibir .

0. On informadon and belief, Abborr holds New Drug Applicarion "ND.
No. 50-662 for 230 mg and 500 mg clarithromycin oral tublers, which are markered a5
BIAXIN®in the United States. BLANINE 1s an oral antbiotic,

JURISDICTION AND VENUE

b This Court has original jurisdiction over the subject mateer of this action

pursuant to 28 US.C. {§ 1331 and 1338/ (a), as it involves substantial claims ansing under the

United States Patenr Act, 35 TUS.C. 81 o2 .

[Zee]

8. This Court may declau the dghts and orher legal relations of the pardes under
28 US.Co§§ 2201 and 2202, because this is a case of actual controversy ’\\-'ith_in the Courr's
junsdiction secking a declaratory judgment that rthe 103, 986, and 403 parents would not be
infringed by Genpharm’s proposed clarithromycin product.

9. Personal junsdiction exists in this Court over Abbort by virtue of Abbory
being incorporared in Hlinois and having its principal place of business within this Districy,
and because Abbotr does business within chis Districr.

10.  Venueis proper in this Districr under 28 U.8.C. 5 1391,

T Venue is also proper as to Abbort in thar Abbottis subject to personal
janisdicdon in chis Distr 7ict, 1s duing and transacung business and has subsraaal contacis in

D

isteict, and Abbott's registered agent restdes in this Disricr

]
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GENERAL ALLEGATIONS
12 On informadon and belief, Abbotr has been markeang, direct)y or it direc:l
o, Vorndirectly,
BIANIN® in the Unired Stares since firse obmirﬁng Food and Drug Administradon FDA™
£ 115TL; n{ A7
approval in 1991,
13. Abbortt 1s the assignee Usted on the face of the 103 patent, which will exni
. < ‘-—E I'L.’
on Julv 29, 2014,
4. Abbortris the assignee listed on the face of the 984 patent, which will expi
3 Xpire
on July 29, 2016.
15, Abbottis the assignee listed on the face of the 7403 patent, which will expi
; Xpire
on January 17, 2017,
EXISTENCE OF ACTUAL CASE AND CONTROVERSY
16. Genpharm filed Abbreviared New Drug A\pplication (“AND A7) No. 65-195
) [ L - LSS - 35
J— . . - - |
wrected t0 a generic version of BIAXNIN® with the FDA on November 3, 2003. Th FDA
3 - - S ol B I
accepted this ANDA for review on January 22, 2004, By preparing and filing this AN A |
B - fed 5 “ by
Genpharm has made substanrial preparatons to imporr, offer to sell, and sell generic
versions of BLANIN® in the United Stares,
17, Genphanm expects FDDA approval of its ANDA for 4 genenc version of
BIANINE® before Abbot’s 105 and "986 patents expire on Julr 29, 2016 and before
Abbot's 405 patent expircs 7, 2017
bbort’s 403 patent expires on fanuarv 17, 2017 Genpharm does not expect to make an
R < A0V
material changes o the products described in its ANDA befare ED \ approval, sa thar (}
. . N [he

roduces thar Ge ; i
Proaucts thar Genplurm will mark he United S 1l ]
I willmarket 1n the United States will be the same products that are

described in that ANDA
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18. Abbou's 2001 annual report anaounees that “Abbore belicves that ne single
patent, license, trademark (or related group of patents, licenses, or rademarks), exCepr for
those relared ro clarithromyein (which is sold under the rrademarks Biaxin®, Klacid# and
KNlarcid®) and those related 10 divalproex sodivm (which is sold under the trademark
Depakote®), are matenial in reladon to Abbote’s business as a whole.”™ Abbort's 103, "ORG,
and 405 patents each contain claims directed o clarithrom_vcin, acomponent of BIANINF
tablets, and thus, on informanon and belief, Abbort considers the 1053, "986, and 405
patents to be material company assets.

19. On informaron and beliet, Abbott would asserr the 1035, 986, and 403
patents against Genpharm for alleged infringement of those patenrs if Genpharm
commercially marketed generic versions of BLANIN Y,

20. Abbott has enforced its djva_lproex sodium (i.e., Abbott’s other avowed
matenal asset) patents against Alra Laboratores, Inc. an Abboit Labi, oo iva Ly, Ine., No.
92 C 3806 (N.D. [L)} and TorPharm, inc., Apotex Corporation, and Apotex, Inc. (in 151
Lubs. v TorPharm, Ins, No. 97 C 75153 {(N.D. II1)) for their respecuve ettorts o market
generic divalproex sodium in the United States.

21 Abborr hus demonstrared s intendon o enforce its patents relating to
BIANINE and clarithromycin in the Unired States. specitically, in Tera Pharms. US AL [y
Abbor T abs., Civ. Act. No. 03 C 5455 (N.D. I, Abborr claims thar Teva Pharmaceurceals

USA| Inc. (“T'eva”™) would intringe {by commercial manutacture, use, offer for sale, sale, or

Importaton of generic versions of BIANIN®) nfringes (by filing an AND\ for
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Cl;lri{}“rom\-c-ﬁn 230 mo and 3§ ; .
His wain Z2U me and 300 me tablersy 1nd A .
- fo - -ag wleCls ;o ang \nl“u:,'; lﬂ-’“’r‘ge\‘ the 1133 'O86 s 4=
Sornieetigts the 1o, Y80, and 403
? 1
patenss.
77 ! e e : - -
) Abbotr has demonstrared ics nienuon w entorce patents relaine o BLA NI
s relaing o BIANTN

and clarithromycin against G Specif
arithrom; gaunst Genpharm. Specifically, Abborr insg inf m
. Iy, . insttuted a patent infrine
: Ininneement
Pl
lawsuit against G : ' g ]
gaast Genpharm in Canada (Federal Court, Trial Division, Court File Ny 2071
03} requesting : de g
J requesting an Qrder prohibiong Genpharm from marketing a generic version of
[ o =
BIAXINE undl Abbors C ] )
AXD -ibbott’s Canadian Patenr No. 2.261 732 '
an P; N0 2,201,752, the Canadian equiv
, . utvalent to the
. )
105 patent, expires on Julv 28,2017,
/)ﬂ
3. A : de strated 1es | 1 y
bbortr has demonstrated irs Intenton to enforce parents teladng ro BIANIN#

and clarithromycin in Canada. Specifically, Abbort sued the tollowing companies in Canadz
tor alleged inﬁ'ingc::mcm of Abbor’s Canadian Paient No. 2,261,732: () Rﬂ[iophn'z-n
(Federal Court, Trial Division, Courr File No. T-1847-02 and No. T-1656-03- (b)

. AR
Novopharm Lid, (Federal Courr, 1'ral Division, Court File No. T—1236-D2); (c) Apotex Inc
(Federal Courr, Trial Division, Court File No. T-1133-02 and No. T-1847-03); and (;d) |
Pharmascience Inc. (Federal Court, Trial Division, Court File No. 1-10535-02 and No. T-
2295-03).

24 Based on (a) Abbous suirs against Genpharm and other generic
pharmaceutical manufacturers to enforce the Canadian equivalent of the *105 patent, (b)
Abbott’s claims in the Unired Stares against Teva for infringement and willfy] infringemenr
of the "103, *986, and 405 patents, and (¢) Abbot’s prior lawsuirs to protect divalproey

sodium from generi petn §
g ¢ compeunon, Genpharm is under a reasonablc apprchension that

= (@248 II C ‘P i 27 = i B . ; L dr l\_i 4‘ / 3 17§
SLUC 2 14rr iy ﬁ‘] 3 N
l]l 3 W =1 € C ne If,frlIl.‘itI er T OI’ 116‘ 1“ 9L 6 L p )
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> Toaveid legal uncerninty and 1o protect its substanda! Investment and
andeipated future invesrments in g generic BIANINF producrs, Genpharm has instirured
this declaratory judgment acton.

COUNTI
DECLARATORY JUDGMENT OF NONINFRINGEMENT

20. Genpharm repeats and realleges the allegadons ofPamgraphs 1 though 23
above as if fully ser forth herein.

27 Genpharm’s activides related o seeking FDA approval to marker 2 generic
version of BIANIN® do nor, and would not, infringe any properly construed, valid claim of
the 105 patent.

28, The manufacrure, importaton, use, offer for sale, or sale of Genpharm’s
proposed generic version of BIANINT does not, and would not, infringe any properly

construed, valid claim of the ’105 patent.

COUNT II
DECLARATORY JUDGMENT OF NONINFRINGEMENT

29. Genpharm repeats and realleges the allepadons of Paragraphs 1 though 25
above as if fully set forth herein.

30.  Genpharm's activites related to seeking FDA approval to market 3 peneric
version of BIANIN® do not, and would not, infringe any properly construed, valid claim of
the 986 patent.

51. The manufacrure, Importaton, use, offer for sale, or sale ofGenplmrm's
proposed generde version of BIANING does not, and would nor, nirmge any properly

construed, valid claim of the "986 patent.

-6-
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COUNT 111

DECLARATORY JUDGMENT OF NONINFRINGEI\IENT
32, Genpharm repeats and ren}lcges the a

degadons of Paragraphs 1 though 23

above as if fully ser forth herein.
33. G::npharm’s acovites related o secki:tg oA approval

to market a generic

version of BIANIN® do not, and would not, Intrnge any propetly construed, valid ¢
the 405 patent.
34

The manufacrure, importation, use, offer for sale, or sale of Genpharm’s

Proposed generic version of BIANINE does not, and would not, Infringe any properly

construed, valid claim of the "403 parent,

COUNT IV
DECLARATORY JUDGMENT OF PATENT INVALIDITY
35, Genpharm repeats and realleges the allegatons of Paragraphs 1 though 25

above as if fully set forth herein,

36, The clims of the "105 patentare invalid under 35 U.S.C § 101 er g,
COUNTV
DECLARATORY JUDGMENT OF PATENT INVALIDITY
37. Genpharm repears and realleges the allegations of Paragraphs 1 though 25

above as if fully sct forth herein.

38. The claims of the 986 parent are invalid under 35 U.S.C, § 101 o seg.

COUNT IV
DECLARATORY JUDGMENT OF PATENT INVALIDITY

39, Genpharm repeats and realleges the allegations of Paragraphs 1 though 23

above asif full}' set forth herein.

aim of
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40, The claims of the 403 patent are invalid under 35 U.S.C. SA0L er s
PRAYER FOR RELIEF

WHEREFORE, Genpharm respectrulle requests the Court to enter judgment aguinse
Abbort o include:

Al A declaradon that United Stares Pazent No. 3,844,105 will nor be iufringed by
Genpharm’s acvities related 1o irs scektug FDA approval 1o make a generic version of
BIANINE,

B. A declaration thar Unired States Patent Na. 3,844,105 will not be infﬁnged by
the manufacture, importation, use, offer for sale, or sale of Genpharm’s gencrie version of
BLANINE,

C. A declaradon thar United States Parent No. 3,858,986 will not be int-’ringcd by
Genpharm’s acdvides related 1o irs sceking FDA approval 0 make a generic version of
BIAXINE,

D. A declaradon that United States Partent No. 3,858,986 will not be infringed by
the manufacture, importadon, use, offer for sale, or sale of Genpharm’s generic version of
BIAXNINE,

L. A declaraton that United Stares Parent No. 5, 945,405 will nor be Infringed by
Genpharm's activites related to irg seeking FDA approval ro make a generic version of
BIANINE,

F. A declaradon that United States Paten: No, 5,945,403 will not be ntringed by

the manutacrure. importaton, use, offer for sale. or sale ot Genpharm’s ECNEric version of

BIAXINGE,
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G. A declaradon thar United Srares Parent No, 3,844 105 i3 1valid.
H. A declaragon that United Stares Parert No. 5,858,986 i invalid.
I A declaraton thar United Stares Patent No. 5943 403 is invalid.
J. An award of Genpharm’s reasonable cosrs and anorneys’ tees incurred in

connecton with this action; and
K. Allsuch other and further relief as this Court may deem just and proper.
DEMANDF OR JURY TRIAL
Genpharm demands 2 jury wial of all issues in this 1CUON 80 triable pursuant ro Rule
38 of the Federal Rules of Civil Procedure.
Respecrfully submirred,

STAFKN & FILPI CHARTLRED

L - T
- . s /.f\ ’}
Dated: February 14, 2003 By: @ﬂéfk/ﬁzjé‘

‘Paul F. Stack

Roger H. Dusberger

Cori A. Szczucki

Suite 411

140 South Dearborn Sereer
Chicago, lliinois 60603-5298
312y 782-0690 (tel)

(312) 782-0936 (fax)

—

-\ttomcys tor Plaingff

GENPHARM INC.
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Ot Counsel:

Edgar H. Haug

Jettrey A, Hovden

Richard E. Parke

Frommer Lawrence & H aug LLP
745 Fifth Avenuc

New York, New York 10151
(212) 388-0800 (tel)

(212) 588-0300 (fax)

-10-
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Exhibit
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U.Sl
Patent Dec. 1, 1998 Sheet 1 of b/ 844 10.3
’ ’

FIG.1a

©
e




Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 16 of 51 PagelD #:490

U.S. Patent Dec. 1, 1998 Sheet 2 of 6 3,844,105
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U.Sl atent
Dec. 1, 1998 Sheet 4 of 6 84-‘ l iy
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PREPARATION OF CRYSTAL FORM {[ OF
CIARITHROMYCIN
TECHNICAL FIELD
Thus fnvention relaies w b vbmpound having therapeutic *
wtility and 10 3 merhed s preparation. Mare sartcularly,
the preseat jnveation “CRCCTs A process for the Jdirect
isvisijog g7 :-O-mc:t}'i:::«'mrsr:_v:jn Acrystal form L
BACKGROUND T THE INVENTION =
rS-Omc:hyi::_whrom}an ArClaritfiromyein, Biadin} i3 a
semnsvithelie macriide aiilnotic of fanruly

/‘\\\«-‘ CH
G ' -

5-Cezeiavl ervibroimvein A

which exhibits excelient antibacterial zetivity 353108t grami-
POSIIVE bacteds, sume BTAT-BCEIUVE balteris, anserobic i
bacteria, Micoplasing, and Chiapidia Ti is stakle under
actdic conditions aad is efficacious when administered
oraliy. Clarithromycin is 3 useful therapy ‘or infections uf
ke upper respiralory tract in childreq and adulis.

BRIET DESCRIPTION OF THE DRAWING

FIGS. la, 15 and 1 show, fespectively, the powier Xoray
difraction spectrum, e infrared spectrum, and the differ-
emtial sCancing calormetric (DSOy thermogram of 6.0-
mcthylt.’_vthromycin Atornn |, n

FIGS. 24, 25 angd 3¢ shosw, respectively, the powder X-ray
diffraction Spectrum, the infrared spectrum, ard the differ-

¢niial SCInmINg cajonmettic (DSCy theimogram of 6-0O-

methylervthramyein A form Ii.

SUMMARY OF THE INVENTION

We have discovered that 6-O-m:rbylcrythremy:in Acan
eXist in at least o dispiget crysialline forms, which for the
sake of identification are designated “Fonm [ and “Eopm 1.
The crysial forms are identificd by their jufraced spectrum g,
and powder *-ray diffraction panem, Tnvestigations in our
laboratary hyve revealed that 6-0-mclhy1c:_whrcm}'cm A
Prepared by the various methods descrbed in the patent
Hierature summaried below, in which (he vompouod s
purthyd by recrvsiailization Eram ethaaol. result in exclusive .
initial formanor of crvsiad form 1.

Drugs carrenidy on the marker are formulawd from the
Lhcrmodynamica!}_\' Tere slable form 11 Therzfore, preoy-
ralion of the cyrren: Comlmersial entity requires convering
the form 1 ervsuals 1o form J1 Typically this is done by
Beating the form I crvsials under vacuum i a emperaiure o
STEHCT than 80° O Theretore, 4 provess fer tie preparation
07 &-C-meihyiery:s omyan A farm T wiich does not
fequire the high temperature Ureaiment weuld produce sub.
staotial processing cpg; savings. a3

Although reervsisllization o etk angl tetralivdroturan,
isopropano! o isoprapy! acelate resulls jn exziusive furma-

: 03/23/05 Page 21 of 51 PagelD #:495

103

ting of form Crvstals, é--O-mcth_vir:r)-znr;)rn}-' it A Famm §
©an e salaed directly by usiog 1 aumber of 2ther 2ommen
GIgAnlC selvenrs, o Kiures ol vommon AT sehvenrs,

tereby eliminating the agditiansl conversiog sigp,
Avcordingiv, e sresent I enhion pravides o process for
prepanny &-O-methvlenvtaramvein Form 1 SITRsing

t3) converiing SIThiemyiin A 1o g.o.
methivlerithramveln A,

19t 1eatng the ‘c-O-m:[hy?r:rj.'tr:romj-cﬁn A prepared in
Step (a) with 4 selvent selesied fraeg he BIOUD Copie
stsung of () aa alkana] of rom 1 to 3 cachap b,
provided said alkazo! is nar <thanol or isapropanol, (1)
3 hydrocarben of from 3 1o 10 <arbon atoms, (i) 5
ketone of from 3 1o 12 carben atoms, {iv)a carboxylic
sster of from 3 w0 12 farhap atoms, provided sajd
varboxyvhe ester (s not SUpropy! acetate, (v) an ether af
frem 3 to 1 carban AArms, (vi) henzene, {vli) benzege
substitured with one or meore substinients selected from
ike gruup consisting of tlkylof frem vne 16 Four curbon
alems, aikexv of from ape o four carboy atoms, nitro,
and halogeg, (viii} a potar IProtic solvent, (ix) & com.
pound having the formula HNR:R? wherein R and R®
are independen:ly selecte from hydrogen «pd alkyl of
00 b four carbon atoms, provided tha R and R™ aze
ol hoth hydrogen, (%) water aod 4 second shlven
&lecied from the TR CORSISLOE Of 3 waler miscihle
OTEATUC salveal and a warer miscible alkanal, ()
mettanel and 4 second solvens seleted from the roup
consisting ol a bvdracarbon of from S w 12 caron
arems, an alkagol of from 2 (n 3 carhon ams, a kelone
of frem 310 12 zarhon dtoms, a carboxylic ester of from
310 12 carbon Aoms, an ether of trom 4 o 10 varben
atomms, benzenc, and benzere stibstinged with ane or
more substituents selecied from the Sroup coosising of
alkylof fom one to four carhon gloms, akuxy of from
one 19 four carhon awms, e, aod halogen, and (xi1)
a hyerocarbon of from § 1o 10 cirbon atoms and 2
second soiveat selecied from the Broup consisting of 3
ketooe of trom 310 12 <arbon atoms, a carboxylic ester
of frem 3 1012 carhon NOmS, an ether of from 4 10 10
casben aoms, benzene. benarne substituted with oge or
more substitents selected from; (he group consisting af
alkyl of trom ate w0 four carbon atoms, alkoxy of from
one to four carbon alems, oitro, and halogen, 2ad a
polar aproiic; and

(<) isclatipg the 6-D-methvlerythramvein A torm Il crys-
tals.

DETAILED DESCRIPTION

6-O-mclhyIc=‘thmmycin As prerared by metaviation of
the 6-mvdroxy Broup of erytiromycin A, However, in adJ).
usn w the § position, erVrRmysin A coniains byvdrowy
Eraups atthe 1112, 2" apd 4+ positians, and a nitrogen 3 3
posiies. ali of which are POLnIialiv reactive with alkviating
agenis. Therefore, i1 is necessary 10 protect the varigus
reacve lunctiondlitiss prior 1o Evialion of ihe O-byvdnnoy
group. Represenuarive {--()-mcmyic.ry'.!‘.mm_h:in A premura-
tians are descritedd in U.S. Par Nos. 4,331,803, 4,670,549,
0% and 4,380,602 and European Pajent Specification
5B 1 owirch are earpenied herein by refereno
Fatiowing dnmal emave of ihe privy SUng groups. the a-0).
metaylerviromyein A ey exist as 2 solid, 2 sexisolid, or
& SPIUp conlanag resideal sofvens frons the deprovecting
TCagtions, (zorganic salls, and clher MpUrities, 6-Q-
meitylervthromyzin A form I Ty be crvsiallized direztly
from the SYIUP U seniiselid USIng the solven: Sisicins




R)

deserihed shove. Alwmatived, f the srude feaction producy
<ciidides. the saiid may 5e recrvsaiizad rrom any of the
S0iVen: wysiems Jdescribed above, Pire 5.0
Teitylenviaromyein A farm [ Ty also be abtained hy
feerysialilaing form | o mixmures of form tand fomn B o
anv of the soivent svstems described sbove. The ferry
“U'-G-mc:hy!c:_v:h::,mycm AT 28 used herein is meant 1o
inclede o-O-mczhj.'_fe:y:."::-myc'm AForm Lor I in agy siare
ol purity, or myxtares thereor,

Toe e Tireaing” refes g <ysiellizing or recrvstaliy-
188 O-mett I A detined sbove from agy or

vieryihren
e sobveat systems demcrined ibove.

The term “hvdrocartan™ as used herein refers 1o straight

chain or brinched aikines having the formula o,
Hydrocarbans sultable far use g isefating n-(3-
methylenythromyein A form II cryvsials includs nexine,
Eomane, oetase ang the lLike.

The iemn “alkyvl” refers 1o a monovalent group desived
from a siraight ar branched chuin salurared hydrocarbeg by
ibe removal of 5 siugle Bydrogen atam. Ay groups are
exemplified by merhyl, ethyl, o and 180-propvl, n-, sec-, 13-
and tert-buvl, and the Iike.

Te term “ketone” refers 02 salvent of formula RC(OIRY
where R and R ogre straight or branched alkvl. Ketoges
staiable fur use in solatiny G-O-mc!b_v!cryhrum_w:.-n Ao
I covsals juchide fcstane, methyl ethy! ketone. 2. and
3-pentanoge, and the like.

The term "cathoxylic ester” means 3 sohvest of formula
RCOR whers R ang R e sirdight or braoched alkyi.
Carboxylic es'ers suitable for use in isolating 6-0-

etbvlecviirom icin A fora IT crystals inelude rethyl
I tate, ethyl acatate, isobuiyl acetate, and 1he like.

The term “ethe:” means 2 solvent of toanula RGR where
Rand R are Sraght or brinched aikyl Fihers suitabre for
use iz isolating 5-O-melh)‘ierythrc.m}cin A form 1T crvstals
melude ethyi erher, dilsopropy] siker, metbvl en-buiy!
ether, and the like

The v ~polar Apratic” refers 1o solvents which da eall
contain hydroxy £e0ups but have 4 relatively high dipole
mewent. Polar aprotic salvents suitable for use in isolating
6—O-mclhylcrylhromycln A form Il ervsialy inelude
acztonitrile, NNdimerhylforpam,de (DMFE}, dimethyl sul-
foxide ({DAMS0), Ll-dimethoxvethage {DME), hexamen-
viphosphorie 1riamide (HMPA), and the like,

The term ~wiater miscible crganic salvents” meios
organic solvents which are substantialiy miscible with waer,
Evaimoles of water misaable organic salven sijable {Or Use
15 250a1ing :i-()-mc:hylcryrhmm_\'cmA form B ervslals from
waler miscible organic SOIVERT-WMer mixtures include
aczlare, aceloniinie, NoN-dimethylformamide (DALF), dim-
ethyl sulfoxide (DMS0, tetrabiydrofuran, dioxane, sthviene
alyco! diethy! ether, etvlene giveol dimethv] ether {glvme),
and disihiviene glyeol dimethy! ethe: (iglyme).

The termn “slkanei™ refers 0 2 hydrocarbon as defined
shove substituted with QB¢ Or more hydroxy groups. Rep-
reseniative alkunols ipsiude melkanol, propanoi.
BJprapanoi, butinod, isshutsne!, ethylene giveol, and the

URE,

Thererm “water miointe alkancis” means 1o alkane! <
Gifized above which substasually miscinle with wages,
Evamples of warer mscible alkinois surshie for yse in
wsoiating d-O-mc:byi:r}:hrcmycxc Aform It crvstals from
waler muscihle oBapoi-water Dixes ipclude methanal,
tlancl propanol, i cprapanul, butacel, isobutanel and ten-
butanaj. o'-O-.'m::t\_vlcr_vrh:cm_v:in A prepased from envihe
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dcmelhylcr_\'thmm}cm ALY The b-hydroxy §Foup is then
methylated by reaction with i alkylating agent such 45
bromomethane or wdomethare and 4 bass, Removal of (he
benzovl groups by calalvie bydrogenatio, and reductive
ricly lation of the 7 N dives 6-O-mrthyie.vwromv‘:m A
Sz V.S Pal Mo 4,331,803

Az alternative syathetic rours involves melhvlition of
6-C-methyic ‘¥thromvein A-O-oxime. §.0.
meibvienythromyein A 9-ovime Is prepared by methods wel;
known in the art such 15 resction of eryiromyein A win
hydroxylamine hydmchlaride o the presence of base, o by
reagtion with hydroxylaraine in the Presence of acid as
deseribed 1o U S, Paz, No, 3,271.085. Reaction of the oxime
with RX wherein R & ; orbenzyl and X s halogen resuliy
i formation of 2-0.3Nudially] or cﬁbcazylc:‘ythron1y:m
A-9-0-zilv]l or beazvloxime halide. Methylation of 15
GHaTteniary salt as descrbed above, foliowed by zlimination
of the R rioups and deoxmimatiog gives &-0-
methyle tyibraaryein A. See V.5 Pat. Np. 4,670,549,

Methylation of 8.0-me dvleryihromycin A oxiaw dedva-
tves of formuls i1,

wherein R s alkyl, aKenv, substimuted or unsubsinuled
beanl, oxvz of subsirited pheavlthioaikyl R? 5
benzovl and RY i merhyl or heozoy, faliowed by
depratevtion, deoximatos, and redudtive methvlation when
R* is bensin pives 5—0'2:1;’1}'1&.'}!31':)[11}’&‘.:1 A See US,
Pat Now 4572109,

A particelariv ussfy) fErartation of £.0.

T
RSNy Ihiomvein A {nvnives methylauor o the
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oxime Jeriviuve [, whereiq R'is alkenyl, substiivred or
unsubs g ted benzyl, or alkoxyalkyl, RY is substitured silyl,
and R? is R* ur 4, Removal of the protecting groups and
deoximarion is then accamplished in 4 single siep by rrear-
ment with acid 15 give 6-0-mc1hylcrythromj-'cfn Al Ser
Eurapean Pyie Specification 260938 B | and U8, Pat. Ny,
4,590,507,

A prefered route of 6-0—mcrh_vlc:}-'thrcmycin AL oy
lined ip Scheme 1. Erytaromyein A, prepared by ferments-
tion of Sireptomices ervihreus is ximakid 1o give axime 4
wherein R is tizexyalkyl. The 3roup RE s he iniraduced
by reagtion of ervthiromycin A with the substitgted hydroxy.
lamine R‘L'.‘.‘\H:; of by reaction of ervibromycin A wjig
hvdroxylamine hydrochloride in the presence of base, or
h¥droxyiamine in he presence of acid, followed by feaction
Wih REX. The twn bydroxy groups are then prolecte d
Sirzulizneausly, iz which R or R are the same, or sequen-
Wally in which R® 20 RS e differen). Particularly yse !
PrOECHny grougy are subsiituted sty groups such as
!rimrthy]si!yi. zcrt-butyldimct':.yIsiI_v!. tert-
but_\‘h.iph:n_visii_\l and the Like. The proeating groups are
then removed acd the compound i deoximated 1o produce
6-0-:11::lhy{crythromyciu A. The order of deprotection,
deaximation is go critical, When the Prulecling groups are
substitured silyl deprotection and deoximation ¢an be
accomplished in 4 single sfep by teatmenr with acid, for
example using formic acid of sedivm hvdioger suifie. See
US. Pa. No. 4,990,607,
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The 6-O—rnc.’;';j.'icn‘_«'Lh:cm_»'::ixJ A preparsd g deseriled
above s suspended i ¢ desired solvent ang heawd 1o
zbont the refuy EEpentuiz of the solven; Heating is then
contizied and the susoeusion i slirred for an armougy of ume
sufllent w dissolve mog of the 503, pene: ¥abour 10

miputes (o 2

ul

- 2ours. The suspension i then Ditered ha, If
feeessary. ihe Glirzie muy be heated 10 2er sbout the reflux
Wperaliie of the salveni o form ¢ clear solution, The
titrite is then slawly zooled 1o ambien? femperangre with
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oplional furt 37 ce-waier bark, Far purposes
of this sfevilicaica, spibien: eEmperatire s from aboug 20°
0 ahout 237 (7, :*-O-muehyfc:»:}:rom}u;n Avrvsial forn I s
solated by Litratien 1ad dr ey U2 VICUUR ovel ol
femperature of herween 2mbrent temperature and anoyr Kt
C.. und 2 pressure ol Belween alour 2 rches ol mercury il
UMESThene prossies i remave ATV remaining solvent,

Whea S-O-mc:hvic:vsh:cm;c:n A lrsaied with aow ger
Misihle organic ssiveat and water or 3 wialer miscinie
alkaoo! and water, 4 SUSPCIS,GL L!fG-O-mc!b}ICI_‘-‘lhf(‘lI]}’C‘..’]
A0 the arganic selvens op +Xazol s heated ety aad ho:
liered, If Aecesdry, e Allnate is heated about the refluy
lemperature of the solyang unitl a clesr salutiog is oblained,
The ¢lear solunog $ el mixed wig Water and cooled 1o
amblent temperaiure with opticnal funher vooling inan ice
bath. The upper timiy on bz amount of water oo urTs whep
the mixture SCPATIEeS il jwyy liquud phases. 4 preferred
Tatic is about 1:1 Parts by volume of water, Afler vouliog,
ﬁ-()-mc:zh_vlcmhmmycin Acrysial form 1T is isalaed by
filtrativn and Wewed #s deseribed above, A preferrad wager
miscible organic solvest is teirahvdrofyran, Preferred waiwer
muscible alkanals include methanol, ethanol. propane! agng
Sopropanal.

In anather aspect of the present invention, 6-()-
methylr:rwhmmy:in A may s trested with mxXiures of
methanol ind 2 seond solvent Tn thie case, the second
salveat my jnelyde solvents such as ethano!, lsopiopanal,
=tragvdrefuran of isopropy! aceure which normally resyly
in formation of form { orystals. Because the druy may have
Somperabie solubilies (g mathanei and e second solven:,
the amount of Tethanal must be carefully conralle © 1y
eUSut Maximam recavery. Prelerred amounis of methancl
are froom abour 103 f zpour I pars Ly valume. An
especially praferred razo s out 111 pans by veluge nt
methatol. Io accordanee Wil this aspest of he nvention, a
suspensicn of 6-(J-rnc:h5'!cr}‘d‘n':my::n A in the second
solvest s heated o redux and hot Sircred { necessary, the
filtrate is heyied 4 aboul the refluy emperuiure of the secogd
solvent untl a clear solution 15 obis ined. The hot solution is
then mixed with methanel and cooled 1o Inhient icmpera-
wre with opriongj furrqer cocling in an [ce bars.
A.llcrnzl:"-rcly, when é-O-me!hyl:ryibmmyciu A has compa-
rable solubility inhoth the secind selvent and methagol, the
second solvent apd methanol are premixed in 4 ratio of abou:
L1 parts by volume and the drug is suspesded in a the
solvent mixture, followed b¥ heating, filtration, and conling
as described above. Afrer caoling, 6-O-mc[hyl:‘:r}':hrcmycin
A crysial forw ] g solated by flratiog aml dried as
described ahove.

lo accordance with the 2spects of s nvention whereig
6—O-mnlhylcryzbrum_vcin A S reawed with hvdrocarbon-
secoad solven: mixiyres, b-(ﬁ)~mcL}:yJer}'rhmm} Clo A LS sus.
pended in the desired 5e200d solvent and heated 1o abeut the
reflux semperanre of the second soivent The Suspension is
ther heated apd spined for an amounr of time sufficient 1
dissajve most of the solid, generally abay 10 minules g 2
bours, The Suspeasion is then filiered noy Tre fitzare may
be hested to redyx te formr a ciear solution if necLssan A
hvdrocarion selvent Is ther added W the hot flirate angd the
DUXiUre s copled siowly 10 ambien: lemperature with
optional further CIng 120 ics barh, Age: cooling, 6-03-
mcrhy[eryﬂ:rnmycir. Acrvena Visisatated b Slvanon

moual of hydrocarbon

be solubility af the drug in

£S5

wn

L)

2nd dried as described ahove Th

€

salvezt added is dependen on
the second salven: and the Bydrozarhog selveq, and caz b
readily determipeg Py one efordinary sigli i the 2 Tepica!
ratos fuj in the feiie of aboul 1110 o abour 11 parls ny
vaolume of bydracarbon soiv

X
“

K

o

A03
8

12 3 preferred enbadiment, ﬁ—O-methyEc:y-‘hrnm}c.‘a A
crvsial form i g 1s2lated by vaticg 6-0.
merbilerviioomycia A wyh 4 solvent selectsd frog the
STLP consisting of aceione, bepuane, 1oluene, Methyl er
butvl sther N \'-«.’I""‘;e:byifamaméde. ethvl 1cenate, xviea,
eiivl wiher amys aceiae, disopropy ether, and seprony|
butvrae '

o a mors sreferred embodimen:, G-0-
m:‘.h\.‘crymmmj;sim <rvstal fora T is isolyied by treating
h-O-n*:ihy?r::_\Lhrsm_vcin A wiil water and 3 solven:
selecred fram the Srour consisting of 2 WY mscikle
frgunic selvent und a water miscibje alkanul. Aq =specially
Preferred warer misaible Orgrae sclvegr gy teirahydrofysag,
Especially prafured Waler miscibie alianols ace Merhama],
etharnol, propanel. and isepopana],

When water i replaced with methanol in sojveq
mixtures, drviag times are shentcned or dryiog can he
wecomplished at a lower temperature. Therefore, [n 4 sl
more preferred embodinment, 6-U-mmethy Icryihmm_vcin A
crvstal form I s isalated by lrerting 6-0-
methvienyihromycin A wirg 1 solvent Somprising methane)
and a second seivent selected [rom the group consisting of
& hydrecatsan of from 5 10 12 carhon atoms, ap alkanol of
Irom 20 3 carnop qoms, 3 ketone of from 3 1g |2 carben
dams, 2 carboxyliv esker of from 33 12 carhon atoms. an
cther of from 4 10 10 carbon atoms, benzene, 2 benzene -
substinged with oge or more substituents saleceg from the
£7oup wonsisting of alkyl of from pne te four carhon alois,
SRAXY oF Fromy one 1o four carhon ALMS, nitro, and halogen,

Przlerred solvents accord: 8 w0 this embodiment are metja-
ool apd alkanols of from 210 5 carbog atems, and methanol
and carhoxyvhe csters pf from 315 12 carbowr aroms, Lspe. |
<1lly preferred solvens &re merhanol-ethagg) and
meibanoi-sopropy] acclaze

la the mest preferied eabadimeny of the presea:
inveatnn, 6-O~.m:h_\-izr_vmmm_vcm A Ty form ] i
isclated by realing 6—O-mr::hylcr}'lhmmydn Awitl a sof-
vent haviag the formula HNR RS wherein R? and R e
irdependent]y selecred from hvds 2gea and alky! of oge
four carbor atoms, provided that R’ and R° are oot bath
bvdrogen, Alky] apd dialkvlamines are preferred because
éwO-me:nyisr}ﬂhmmycm A substanially seluhle i these
solvenis and the solvens are readily evaporaled, resulting in
lower solvent and EACIEY wosis. The most preferrsd solvent
1S isopropylamine.

The foregoing may be better undersinod by refercace 1o
the followisg <xamples which are provided for illusiratjog
and nolintended 10 fimit the seope of the invennve concept,

REFERENCE EXAMPLE
6-O-methylenthromycin A Wrs prepared fram ervthro.

@iein A by oximation of the C-9 carbonyl, protection of ne
C-2and Cugr hydroxy groups, Tethvlaton of ke (g
mydroxy group, deaximation and emoval of the Protecting
STOUPS, and weenvsialiization frop 2thanal decording © the
method of US par N 4,990,507 1o give 4.0
meth ‘wrvihromyein A form I T form | Crvsiais (1140 a3
teced 15 o vivi and heaeg in ke vacyum v (49 1

were p
Hg. 108110 ¢y for 18 sours 1y Cive -0
meviervthiomyein A forn 1} Crvsiais

f sivlentiromycin A furm I melts ar 22329 ¢
th £-0-

¢ difereniial scan ing calorimernc thermogram of
melyierviBlemyein A form 11 there cun be seen 4p eado-
Rermic peak at 3 C which may be dye 1o dvccmpasi-
ton. After the DS 326 the colar af the Siple was hizex.
The 2-thetz aagle positions in (e PUMer xeray dIrasion
patem of 5-G-methy leryibremyer & form Tire 3.3
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EXAMPLE ;
Recovsinilzaniag from Acewone

A suspension af B-0-mechy ; v
deelone (200 mlL) way Brated at sefley fur i3 TNUles, The
hot saluriog was flered apg 553 2 13 removed
Tae fher 2ok #5 nsed with aceioae {5 ml). The com-
ined filcate gng riose was warmed o refux and aceione (43
L) was added 1y dissolve 31 Temalning solil. 1he soliuon
Was cotied ¢ ambien €meratue and theq in ap lee-water
barh. The fesuling solid was filrerey ad dried or ernighe in
4 vacuunr oven (4-9 in Ha, 40°_43° C) o give 6-0-
mcri‘:_vk*rylhrom_v:m Aform I (178 )

EXAMPLY 2
Recrystallizating from Heprane

A suspension of 5-0-mclh}'lc:’}'thmmyc:'n AL g) in
fepane (100g mil) was heated a) redux (O° C) for 1.3
Bours. “The hog solution Wwas filiered and 1.9; g ol solid wag
remeved. The fillrase was warmed 1o reflux and heated for 33
ounetes. The olear solutien was coolad 1o ambient tempera-
fule zad then g ap see-water bath. The resuling seid was
bhercd ang dried IYEInighi i 1 vicungm ved (49 in [ig,
HPE45% Ty aive :5-0-L.‘ethylcrylhror:_v:m Aform 157
gl

EXAMPLE 3
Reervstallization from Toiuenc

A slispension of 6-0‘r::c!hylcr_vrhmmycin A (30 g) in
Wlveze (100 ml ) wis Reated aicefiug {1](°-) o5 Coforls
hours. The hoy S2RIGN Was fillered ang rhe Hiter Aask was
mased with 1oiuene 119 mL). The combined tlirate and rinse
Was warmed 10 redyy {(110° C ) and heared for 35 minufes.
Tae solution was cocled o ambijen: tempersiure and then in
20 iCg-waler bath. The sesulling solie wuy [erey and dried
OVernight in 1 vacuum oven (9 in Hg, 40°_43° C.) 1o give
6~O—mcrhylcr_vlhmm_vcin AformI] (57 £

EXAMPLE 4
Recrysiaitization from Meihyi tert-Buryl Frher

A suspensiog of O-O-meih}'ler_vihromy:in A (LD ) ia
wiethyl e n-buy! egher (200 mL) was hesed ar refluy (33°
C) for1s minutzs. The her solution was filtered and 26 ¢
of salid was femeved. The Gitrate was wamed 1e redux and
meiby| teri-butvi opher (70 L) wag auded 1o dissofve he
remaining solid. The solution was cooled 1n ambren! wm-
Peralure and thep in an IC2% 2t bath The esuiting solid
Was filered and drjeg UYATIERL I 3 vacuim oveg (+9 in
Hg, 40°—5¢ Chiogive é-f)-mc:hylt:}':hmm}'cin Alorm I]
(35 ).

EXAMPLE 3
Recrvelatiizaion from N.N-Dimethylarmamide

A suspensian of G-O-me:h:.'lcmbmmycm A0 g} o
N..\"-dmlcmylfun smide (200 mE) wag Beated 3! reflux

(is3° Cfaoris aunutes. The hot solution was flered and

a
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45
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1D
he Sirale way wWamed o redux, The clear saluging Way
cooled stowly 1o ambient Wemperarure and stired for four
2avs. [he cesuliing soiiy was itered and drca Svemight g
Bovasunm oven (3 i Hg, ap°_1s2 Chow Sive (-0
Telhvieryibiromyein \ form M7 :

EXAMPLE o
Recmvsialbzation feom Eifv] Acere

A suspensicg of c'a-O-m:rh_\;kr.\'sr.rom_vcin AIS gy g
eyl acetaze (100 2l) was heawed 4 refiux (T7° Cl for 3
TS, Te hot solutiog wag dltered znd the thiraie wag
warmed 1w refux. To the cloedy solution wae Added ethyl
acztate (13 mL). The resulreng clear solution Was cooled 1
3mbieal wmperanre avermighr. The resuling solig wag
fiitered and dried 1o 4 vacuum oven (4.9 iy Hg, 40°.150 (o}
for 91 bours 10 give 6-O»mcth_v1cryrhr:\m_w£n Aform JT (5.7
g}

EXAMPLE 7
Reervstallizatiog fram Xvlene

A suspension of ﬁ-D-mcth}'lumhmmycin A3 in
Xviene {103 ml) was heared 0 140° C. atwhich poing 4 Clear
solution was obraige, Addilioral D'-D-mc:hy]:rylhmmy.:in
A (30 gy was added and the hot selytiog was fillered 1o
IEMOVe 1 race amount of insolubie mareral The Aler Aask
Wis nnscd with yviene (5 mL) snd the Sombined filtrgie yng
Mase were beated o reflux for 15 minyes, The solution wys
«ovled ¢ ambieny emperatire and rheg in arice waler bagh.
The resulting solid was fliered and drieg overnight in 3
Yacuum oves (-9 i Hg, 10°-a5° C) o pive 6-0.
melhyleryihromyein A form 11 ¢29 a)

EXAMPIE §

Recrvstailization from Isopropanol-Wa ler

A suspension of 6~O-mc1n_v1crylh.r0m},1:in A 20 g) amd
isopropanol (100 mL) was heared te refiur (§2° Cy The noy
solution was fliered 10d Llo g of scijg Was removed. The
filtrare was dilyjed with isopropanal (2¢ ml) and was igam
wamed 1o reffux. The hyg Stspeosion was filtered ypg 35g
of 6-()-mclhyieryll1mmydnA was collecied. Tn the filtrated
was added isopropano) (30 mLY and the EXIUre Was heate
at reflux uneil 2 clegr solution was obtained. Ty the clear
solution was added water {100 mL) and 1he soluliog was
cooled in 21 jce bary. The resulting solid was filtered apd
dried overnight inn 4 Vacuum oven (4-9 i Hy, 40°-a3° ¢y
oy guve 6-()-m:lh_vlcr_v:hromycin A form 11 15 2).

EXaMvpLr g
Reervstallization from T::Irahydrofuran-“-'a:e:

ASUSRension of §-0-me :b_vicr)'mrcmycin A0 o THF
{100 mL) was heated Arrelux (66.5° ) for 20 minutes, The
bot sclutiar was fiezed o remava 3108 amount of
mseiuble material. The flrate was warmeg 6 {08.5° Crapd
water (100 mL} was agded o which roint 4 solid formed.
The sespension was cooled o ambiem Woperanire and
filtersd. The solid was dried In 2 vacupm oven (-9 in Hg,
H0°237 C Y for tour davs o mive '5-0-:::::b}‘iu.’}rb.wmycm
Afcrm I (24 gy

EXAMPLE 10
Recrvsiallizaion fram Ertazob-Wager

A suspension of 5-0—m::LL‘_\—'Icryl:h:Um}'-:in A2 ¢ in
et2m0l (200 ml Y was beatsd to 76° ¢ The 20! solution was




ferad sad 125 o 3 sofid was receved, The dlmee was
=]

Wated 1o redux apg Wialer 1200 L) was added Tae
TURIRTE Was cuoied 1 a7y eny wmperature and Slered The
solid was dries gn g VIR aven (4 g Hay, 40030 Ca
e give a~0-m::hyier}.L.mr:zycin Aors Hss oy,

EXOWNPLE o
Reurysiziiizanon from Eiyl Erker

:hv!crymrumyd:: AGD g

A suspension gf 6-0.me
eV ener (150 ral ) was warmed 1o refux. The inso
Solids were repaned 2y fratiog and the fitrge Wis conled
W0 Ambkient temzeraiure, 4 pravipiiaie siowly appeared agd
w48 180 ated by titcation « qive G-O-rnc'.hy[rry’.!uumycin A
ferm IT (0x 8)- The tilizate was s averoight ai ambient
[$MEEraure o pive g9 addirional 0.63 g of 6-0-
medviervthiomyain A form 11

EXAMPLE |2
Recrysuallization from Amyl Acerae

A suspension of 5-D-mcm}u:rythmm)cin Ain amyg
acetale (100 ml) was wiarmed 93° C ar which peint the
stlutinn was aimes: clear Alrage amoun: of 150iubie solids
Were remaved by filiration of the Bot solution 4ag the Hirrace
Wz cooled 1o ambient lemperature. A precipitate slowly
ippearsd and was sotated by Bitrarion o pive &-0.
me:hylcry[bmm)‘cin AfarmIi(6.9 g) 2fter drving overnight
4t 2nibienr empeiaiye {4-9 jp Haj.

EXAMPLE 13
Recrystallization fom Isopropyl Acet2iz-Methano]

A suspension of ri-()-mc:hylcrythr:lmycin AL g)in
BOPLopY! acetate (100 ml} was warmed 1o retlux. The hot
solurion way filtered and the ltrate was Iransferred 10
an0iher vessel The filter Hask was nnsed with isapropy|
aestate (L0 @l) and the combined filtrate and ripge were
wamed (o reflux, Methanol GO0 mL) was added and the
clear solution was caoled slowly 10 ambjen lemperature
during which (ime 5 Pracipitate farmed. After three bours at
amivien lemperature the Precipiiale was coliected by filira-
ten. The soid was dried in 2 vacuum oven (-9 in [ig,
43" C Yo give G-O-mc:hylurylhromym'n Aform ] (6.8
g

EXAMPLE 14

Recrysiaitization fram Diisopropy] Ether

A suspension of G-O-me[hylcr}'rh:am}'da A (30 ¢) and
dusopropy! erher (150 mL} was warmed W reflux The hot
salttion wias Blicred fapidly and the filirae RS cogjed
A0Eren! temper g e Gver wo heurs. The resulting sofid was
callected by Aliratipn and dried in the VICLWm aven {7-9 i
Hg, 45°-50¢ Chic zive 6-O-metbyle.jzhrc:nycm Aform 1l
(027 o

EXAMPLE 13
Recrvsiallizating om boorapy] Butviuic

A suspensiog of 6-O-meinylery aemyan A {30 g in
Ispropyl busyrate (100 L) was warmed 1o yp® CoThe
resulting cleas solution wis coplee 10 amblent emperature
Over tines hours ap then wis ooled for 30 rinies 1g an

ice-water haw, The resulting solil was coilested by Hitration

4165
12
45€ dried in the vacuum aven (24 g {4

EXAMPLE 16

[Py
]
(%)

Viamnne

Recrvsinization fom Tsapr,

sofuitag fesultineg fropy ag
HEVRRIBYE A (3.0 ) 1 SOprorviamine (3 by
was stirTed SVETdsh al ambien: femperaiure. Whop o,
2 opr Hate furmed, ane additional 104 g of g-0.
memviervihromyein A way added. The cleq S0 ULl
surred oveinight at ambijen, lemperanure deting which
4 predipilale lormed. The solig Was alhicted by fliraing
and Jried in the vacuum oved (2 in Hg, 452500 Cruw
15 glve h-{)-mclh_\‘Ie.’yl':unm_\‘cin Aform N (162 2).

EXaMprre 2

Recrysiallization from Methang L-Ethang)

A mixture of 6-O-mt!hj.rle:_\.'rhmmycin A (13 alethanal
(100 mL) and methagg) {100 @i} was warmed 1o &5° Cland
stirred for 30 minues, The bot soiution was filtered and the
filtrate wag transferred 10 anather vessel The clear solution
was cooled 1o ambicn Wmperature over mg hewrs sne then
Was uired tor 30 minutes ip on ice-water hatly, The fesuitgng
solid was collgined by fliration and dricy o the vecusm
Oven (I-4 in Hyg 45°_5,° T3 1o give §-0.
methylenvibromycia A form Iz g,

The 1 8Ty examples are Presenied for Purposes oy
usiration and are a0t intended 10 Gmir i, sope of the
Invention. Vaijatons amd changes which ure obvicus 1o one
siilled in the am are wtended 10 be withjg the scope and
natwre of the invention as defined in ihe appended claims,

We claim:

L A wethod of prepanng G-O-m:rh}';'-::y.hmm):;'u A
<rysial form 1) comprising .

(a) €onv-iiing Crytheomycin o lo 6-0-

meth ylcrylhromyd,u A;

(&) treariag the t’:-O—mcrh_\'icry'[hrnm_vci-_- A prepared i
3 §£p a with a solvent selocied from the £foUp consisiing
jaHi
{2) an alkanod of from 7 o5 carhar atoms, provided

said alkanai is go elianol or {SOpropanol,

(i} a hvdrocarban of from 5 1o 12 carben ztoms,

(i) 1 ketone of from 3 o 12 carban atoms,

(iv) a carboxylic eswer of fram 3 10 12 carhag ators,
provided sayd Catboxylic ester iy ROt Isopropyl
aczlae,

(¥) an cther of frem 4 0 10 carbon atoms,

52 {+i} beozene,

{vii) beazene substituies WHE one or mors substituents
selected from the group consisling of
glkyl of from oge 1o lovr carbon Uoms,
alkoxy of frem ane 1o four carbon aiems,

o, and

hujugen,

(vid 2 pelar 4Protie salvent,

{ix} 2 compound having the formula HNRIR? wherein
RiandR7are i:'.dcpcndcmly selected from Qydregen

85 and alky! of ane @ four sarhon s1ems, provided iBi1

2vciogen,

{n) wuler and 2 woager wiszible sojven: selecred o the
ETOUp comsisting of
# wWaler miscible organic sajven: and
¥ Weler miscible alkazol,

{x} methanol ane 4 seeond solvent selected [rors the
group consisiag of

ay

[
Dy

1
s

Rsnd B ars GO sonn

in




5844105
14
10 L2 carden aloms, 1 bvdrocarban of frem 3o e varhen atoms,

2 alkanol of from » W 3 carben soms, an alkazol of fom 2 1o 5 carbon atogms,

4 Kewne of from 3 o 1D carbor aloms, 4 kztone of from 3 0 iIIcatbon 3i0ms.

2 2ADeXY ester af rram 30 12 carban s, & carbaxylic ester of frapm 3t 12 carben 2lefs,
A8 28er ot [rem 4 1o 0 warcon awnms, 3 B ether of fom 4y 10 carben dtorms,

beozzne, and beoewne, or

Hdears

DONZENE SUbSr et s ; : .
TeRLene substiiure! wAr benzene s sttuizd with osge or MO subsiituentg

MR Zroup wonsising of
aRYLof from one 1o four carbon 18 X,
akoxy of from ane 10 four carhop Htonis,
mitro, and
haloges.
0. A method acearding o clay 9 wherein the salven
SCIaprises methigol apd

; sising of selecied
Xy 9f rom one s o carbon Items,
LROXY of fram age I fowr carben 1roms, i
nitro, and
biloges, ang
(Xi}) 2 Bydrocarbon of e Srg 32 CRBoN Moms and
1 serond selvear selecmed from the ETOLP consislng

ul is

3 ketone of from 3 1o 12 carben atoms, an alkanol of from 2 1 5 carbeny 3toms, or N
3 Carboxylic ester of Fom 31012 carbon atoms, # carbuxylic ester of frog 31012 cardsag aoms,

i ether of fom 4 1 10 sarbon aloms, 1. A method weording 10 oluim 10 wherein the solveny
benzene, SSMEISEs metbanol apd up alkanot of from 1 g 3 carhog
benzene substiiuges with ore or more substituents »g

: : T oms, or 2 carhoxylic esier effrom 310 42 <Ubon awomrs i
sc:.ccred.f:om the group Cosisiing of 2 ratia of abou; 1.1 pants by volume
JI_‘-I af Iom ane 1o i’u}zr urbc;a .uolms. 12 A method wcording 1o claim 1 wherein the solvent
5 ¢ 10 four carhea aioms . .
2Ny ol frem ans 0 four carh, 3 aloms, SUmprises methano! and 4 secoad solvent selegieg tfrom
aura, and ) o
ethanol apd sopropyl acetage.

:a;isfain;;i-ﬁjc: and R k) A method accarding_ o claim 2 \f‘h?rciu the sn.lveu:
i T i Lompnises A compound of formuls HNR ‘R wherein g and
{c) tsoluting the 0~O—m:rhylcrymro::ycm Aform I Lrys. R® are indcpcndcril!)‘ selected from bydrogen arg Livl af
R m]; L hercin cn ron B U Lo four carhon atoms, Provided that R* and R? a0 ol
- he process of claim | WASTOLR Slep (2) comprise s 4 DOt hydrogen.
M Sanvening SIYIrOmVGn A ap er¥tbromyeia A ¥ 14, A method according w claim 13 wherein tne solveny
S-0xime derivarive: Is isopropylamine.
(1i} protecting the 2 aad 4- bydroxy £roups of the 15 A method according 1o clajmg 2 wherein the solvent ig

eoythromyeis A 9-oxir, denvaiive Arepared in step (i), selected frorg the Etonp censisting of
(i) rescting the product o step (i) with a methylating acetone,
agenn and beplane,
(iv) deprotecting ung deoximuiing the product of siep (i) toluepe,
10 form é-o-mcmylc@-rhmmycin A
3. A methad aecording to olaim 2 wherein the solvent
COMPrises water ang 4 witer miscidie erganic solven ora w

b

meliny! ter by | vlher,
N,N-dime thyiformande,

Waler miscibie alkane], etivl acetate,
4. A methog 2ccording to clajm 3 Waerein the soiven: X¥lepe,
COLIPrises water 3nd 1 wiler miscihle 0IZanic solvenr or js(_;pn)panuf-\\'ak';r,
Water miscible alkang! in i nue of sboyr )] patls by tetrahydrofuraii-water
velume. 45 )
5. A method wecording 1o claim 4 Wherein the solveng c:‘hmo{'w'ﬂﬁ'
Comprises warer and W msoibile organic solvey, stiyl ether,
& A method of Preparing ﬁ-(‘)-merh}'lcr_ﬂbmmycin A amyl acetate,
crvstal foim [] according 1o claim § wherein water miscinlg isopropy] acetale-methy noj
Qrganic solvear is telrabydrofurgn, N

dflmp:opyl ether,

7. A metod aording w claim 4 wherein the solven; .
1sepropy] bytyrare,

Comprises waler and 4 Waler miscible alkapol,

8. A methed wcordwg 1 olaim 7 wierein the water isuprop¥lamine, and

miscible alkano| is sclected from (he gioup consisting of methanol-cthane),

metkanol, ethinel, and Sopropanal. 50 16 8-Oemedhy lervthromyen A focg; T prepared accord-
9. A melnod of aveerding 1o claim 2 wierein die solvent L5 10 the prucess of claim 2.

COMIArises methans and a #eoad solven selesied fram the

Broup cansisting of S B




Ya

Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 28 of 51 PagelD #:502

Exhibit




United States Patent (5]

Liu et 3,

_‘____*__ﬁ________

(34} CRYSTAL FORM | OF CLARITHROMYCIYV

T3 Inventgrs: Jik-Hua Lin, Greeq Uales, 1L David
AL Riley, Ketcsha, Wis Steven G.

Spanion, Green Caks, 1L
[73] Assiguec Abbun Laboratories, Alpzoy Pagk, I,

2 Al Noo 681,723
Jul. 29, 1996

e ALK 3L70; 0TI 00,
COTH 17.05

e, 5147291 534 7.2 536.14.5;
336127

(53] Field of Search o 33672, 75, 183,

2 Fiied

[5:) mucre

B2 us .

[56] References Cieg
U.S. PATENT DOCTUMENTS
207049 g ugs Morimoto of af. e, N0
46721 61957 Wantanuhe of al e F30.7 0

LT SR

——
e

]

5,858,986
Jan. 12, 1999

333580
{1:}  Patent Number:
451 Date of Patent:

ST 2o, Morimots e af.
FOREIGN PATENT DOCUMENTY
9T 1N A I1ow- Wb |
O THER PLBLICATIONS

Ouantitative S[mc:urc—.»\c::’vf!y Relatienshizy 15 DBrug
Design. wni 261 (195w, pp. 325-328. Km e aly “Cuntor-
Mulrapal Siudy of Envthromyon Adzlogues™

Acta Crysraliog:aphfca, Vil o, NG, 3 (May 19935 Pp.
13271230, Twasakier a) “Slructure of 6—(J\-.?\I:sh_vlcryrh-
romyein A (Clarimmm;.'cin)".

Primary Eraminer —E1 Peselen
AlOrney, Ageny, or Firm—Mona Anard

[57) ABSTRACT

The present mvealien concerns the novel antiobiorjc 8-0-
methylervihromyein A crvstal furm | 4 process for jix
Preparation, pharmaceuics] COmpasitiongg comprising 1kjs
compound and 1 method of yee a3 2 herapou;c igznl,

H Claims, ¢ Drawing Sheers




LN

Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 30 of 51 PagelD #:504

U.S. Patent

Jan- ]2, 1.999 Sh et 1 - -
Sheet 1 of 6 5,858,986




Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 31 of 51 PagelD #:505

U.S. Patent
.S. Jan, 12, 1999 . 5,85
Sheet 2 of 6 3,858,986
(]
[}
[+ @]
o
]
—==____ [ 4
i
% : o
r
é L o
% 7
t —

"
|

1800
WAVENUMBER
FIG.1b

e
2000

L B B e
2500

3000

] T 1 T ] T

f—'T""T_“l—_uj
3500

4000

[
=



Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 32 of 51 PagelD #:506

U. L]
S Patent Jan. 12, 1999 Sheet 3 of 6 5,8 58 86
-~ ,

TEMPERATURE (o)

1

T
300

2
FIG.1¢

J\J—/w
| T T
100




Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 33 of 51 PagelD #:507

[} L] nt - - ~
48T >

|

e

§ |
<
"

;

l.

r
20.0

THO~THETA
FIG.2q




Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 34 of 51 PagelD #:508

U S Pate <02
» » nt :
Jan. 12, 1999 Sheet 5 of 6 8 8 986
s s

800

1000

1200

|y |

éﬁi_o
S o
! 8: .
! =35 9
i <
| g
;- od
{
S
&
COD
%
S
iz
\

-8




Case: 1:04-cv-06732 Document #: 39 Filed: 03/23/05 Page 35 of 51 PagelD #:509

Yo

US. P
atent Jan. 12, 1999 Sheet 6 of 6 5. 85
,,8::8,986
(2}
2,
LJ
(4
-
f—
&
Lt
Q.
- 3
[ W]
.-_.
[ o]
[w]
M
;
‘——\'\2.-
O
= ON
o [ ]
~ O
Lo
)
<




5,858,908

1
CRYSTAL FORM | OF CLARITHROMYCIN

TECHNICAL FIELD

This izveanog selyes 12 a4 compeund Baving nerasennye
utiy uad 10 1 merhod foc its preparasion, More parts sulariv.
W3¢ present inpvention Coaeesms the aovel compouad 6-0.
Tevlenthroman A “rvsal form [Loa precess |
PIOPITAG. pRAMmvettiog] SUMpesitions Cumprising chis
sernennd and 3 metud of dac as A therapent,s agent.

BACKGROUND OF THE INVENTION

n-()-mc!.hylcryitromycin A (CI.z.ri[lh-ornycin) s 3 semi-
syuthehc macrolide antbwlic of Farmula

S-Ommetnyd eryriseg A

which exiubits exceller annDaclerts] activiy 394381 prame
Posige hacteria, some gram-negative hacteria, anaerohic
baciena, Mycoplasma, and Coblamidia. It {s suble under
acidic condilions apg s efficacious when adiuinistered
orelly Clarithromyein s 2 useful therapy for infections of
the upper respiratory tracy i children and aduls,

BRIEF DESCRIPTION OF THE DRAWING

FIGS. 1a,15 a0d 1 show, respectively, the powder X-rzy
giffraction spectum, the infrared Spectrum, and the differ-
enlial SC0LNe calonmerr e (DS themmogram of 4.0-
methylcrytb:‘om}'cin Aform I

FIGS. 2u, 24 154 20 show, respecuvely, the powder Xeray
diffraction spectrum, the infrared Spectruny, and the difer-
enijal scanniag calorimetric (D5C) themmogeam of £-0-
methylervibromyain A form [I.

SUMMARY oF THE INVENTION

We have discoverad thay 6~O-m::hy]cry1hrcmycin A can
€XIstin ar least two distine: ervstalline foems, which for the
sake of identificaticon aze desigtated “Form [ and “Form 11",
Tae crisial forms are identified by their infrared specirum
and powder X-ray diffraction panern, Fom I ard form 11
crvstals have an jdepsey spectum of antihacterial activily,
but form [ Trvstals uaexpectedly have an inirasic rae of
disselution about thyree tmes that of famm | crysials. Jnves-
bgations ig oyr labozatory have revealed that 6-0.
mc:hylcr}:hromycin A prepared by the various methods
deseribed i he Panr Llerature semmugrized below, in
which the Sompound s purified by recrvsialiization from
ethanal, resylr ip sxziusive initia) formariag of ervstad farm
L Furthe: lovestigation revealed thar recrveialtization from
iavdrefuzan, Bsopropyvl scetate, and sopropanol, or mix-
lures of ethann), ‘erabvdrafuran, Spropyl acerats, or gse.
Propapul wih other cormmon Organic solvents resull ip
exclusive fommariay of form ervsials,

Drugs currently oo the marke: are formuelated frop 1he
lhc:nncdynamicaﬂy mare stable form 17 crvstals. Toerefore,

. 1. CV . / /

S

b

FIEQATInsn of {he Swirent commeraial oy FOquizes cop .
verung the form | <SS to form 1 Tunicaliy this i dune
I>e Besting the form 1 STYStils nnder vyt g dlemperiure
OF greaier han $0° C There e, L ISeavery of 1 pove)
form of é-O-mc:b_v!cr_'-'m{cm_van AWEich can be pis
withour the highrexperane reatment resulls in sppsr 2
precessing cost savings. In Wditon, the favori, dissalu-
Hon charscteristios or form I relagve 1o lerm I
blivuvallabitin of (e WLbICLe 2nd provices sl
formulation advaniages,

Accordingly, the Presedt invention g g Flincipie
caibodizienr provides 3 mevel erystailine apimote Zesiy-
naicd Gﬂ-mczny'lcrym:amym Aform L ora Pharmacent-
cally seceptable sal) thereuf,

The present invenuan Uso provides phamaceutical com.
POsitions which comprise a Wetapeunically ¢ffzopive amouns
af G-O-mcmj.‘Icrylhmm_vcm Afom: 1in combinatjon Wil 3
p'mm:az-cu:ically acceptable carrier.

The invention further relates o2 methoy of treating
bacterial jatections in 4 host mammal in peeg of such
lreatment omprising admmstcrfng o the mamm;y) 3 thera-
pentically effective amoun; of 6-0-mc:h_\«'icr}'[h:om}'cin A
form L.

In another embodiment, (he present iavention provides o
Process dar preparing 6-O-n1c:h}'lcr_v:hramyc:’n A form |
comprising

(3) converting ervilomvcin A 1y 4.0 :::ulhylc:ylhrr_un_v-
i1 A .

{b} reating rhe G—D-mc:h}'lcrylhrcmyci_n A wiih 3 solveng
sciected from the BIOUp eensisting of {y) ethancd, (i1
tsapropy! acctate, (i} jsapropanol, (iv)
fetrabydrafuran, and (V) a mixwuire of a firs; solveny
sclected from the SIOLD consisiing of erhapal, sepropy !
Icctale, sagropanal, and fetrabvdrofuran and 5 secand
solvent selected from e Eroup copsisiing or' g bvdro-
cazbon of from 3 12 carben toms, a Kelone of (rom
310 12 carbon atoms, a varboxviic ester of frnm 3 w2
CADCR A0S, an eiher of from 4 .0 10 carbon atoms,
benzene, benzepe substituted with one Or 1Inore suh-
stiluents selected from the ELroup consisting of alkyl of
from one w four carbor atoms, akoxy of fram one oy
four cartbun arams, 0o, and halogen, and 4 polar
aprotic solven;

fc) isolating the crystalline G-O-merhylcry!hmm}’cin A
formed in step (b); 3od

{(d)drving .'S—O-mc[by!er_v(hrcmy::'n Alselare insiep {chat
2 temperature of between ambient wmperargre and
ahout 70° o fom 6-()—mc!h_\'.'cry!hmmycin:\ form
L

DETAILED DESCRIPTION

ﬁ—O-mc!h_vIcl’yL’:rum_\'cin Als prepared by meihviation af
the G.avdroxy g7eup ol erythromvein A However, in agd;.
ton 1 the § posinon, erviromysin A canlains Evdroxy
Broepsalthe 11,12, 2 4nd v positions, and a Witgen gt 3
pusitian, ¢l of whick are porentially resctive with Akyliting
acenis, Therefore, ot gs NEC6ssary 1 protec: the v ous
reaciive Fuactioralities Fror o alkviatiar
Eroup Representapive O-{hmatly! Tomwein A
tons we desenbed in US, Pa: Nes. 4331333, 670,54y,
4,672.105 an! +.980,602 ard Europear Fueny Specifization
250 833 BI which are {C01poraied heren bv reference.
Follewing dasl remavyl of ihe Brotesting grouss. the bu().
metavierviitomvein A Muy exist as 2 solid, 3 serpisaf ar
4 S¥nup containing residual solvenis fron the depratection




3.5
3

TENNONS, inerganic salts, ind arher impuritics. 6-0-
metbvlenhromyein A farm | may e arysiliized directy
from the SYTAD oF seansolid usiag the seivegts des ibed
Abeve, Alernany e i the crude reaction producs sclidifes,
e s0lid mav be reervsialiized from any of the solveq:s
described above. Prre S-O-methylervibromyein A form |
My 2150 Se Obrained by resrvstallizing form 11 or mixiures
o form 1 and tarm I rem any of the sodvens SVsleins
X wed dbove. The e “8-Q-methn ferythromyvem A” s
Wwed derein is meanr o ineiude f-O-methylenviaramvein A
Fore loc 1] i 16¥ slawe of purity, or miviures thereot.

The wrm “irealing” refers o arvsullizing ar recrvatallia-
ing 6-O~me(hy1c:*_vz':u';)mycin Aas defined above from aay of
he solvents deseribed shove.

The 1erm “hvdiocarhon™as used herzin cefers 1o strajght
chn or branched sikanes havieg the formula CH.,...
Hydrocarbons useful in the solvent mixtures ot the present
levention include bexaqe, beplane., octane and the like.

The term “alkyl” refers 0 2 monavalent group denved
from 3 straight or branched chain saturaied hydrocarbog by
rhe romoval of 3 single hydrogen stom. Alkyl proups are
exermzlified by meihy!, ey, n- and iso-propyl, n-, sec-, i50-
and ert-butyl, and the like.

The term “ketone™ 1 1ers 1y 2 solvent of formula RO
where R oand R are stratght or hranched alkyl. Kelones
bseful in the solven mixtures of the presear jmvention
include acetane, methy] ethyl ketone, 2., 3od 3-peatanone,
and the like.

The term; “earboxrlic ester” means 4 sojvent of formula
RUO.R' wher R and R are straight or branched alivl
Carboxylic caters uscfui in the solvent mixiures of thy
preseat inveniion inrlnpde metbyl acetate, athyl aselale,
wobuyl aceliie, and the lke.

The term “ether” megny 2 solvent of ormuls ROR' where
Rand R are Sraight or branched alkvl. Ethers useful n the
solvent mixtures of ihe present inveation include ethylether,
diisopropy? ciper, wethyl tert-butvl ether, and the Like.

The wwnmn ~pojar aprotic” refers w solveats which de 01
contam Bydooxy graups but have a relively high dipaie
mement. Polar aprotic solvents useful in the solvent mix-
wres of the present invention Include- azeranitile, NN-
dimethyiformamide (3MFY, dimethy] sulfoxide {EMSO),
Li-dimethoxyethage (IIME), hesametty iphosphoric 1ria-
mide (FIMPA), and the Jike.

By “pharmacemica_liy accepable sali” it is meant 1hose
salis which are, within the seope ol sound medical
Judgement, suitahia for use in coniact with Lhe tssues of
bumass and lower animzls without undue toxicity, imitation,
aflergic fespense and the jike, and are cofmmensurate with a
reasonuble bepefitnsk rao Pharmacewically acceprable
sal's are wel] knowy io the an . For example, S, M. Berge,
et el describe phaspacents Uv accepiable salw i detail in
S Pharmaceuticaf Sciences, 1977, 66 1-19. The saits can be

prepares in sin during the final solating andd purification of 1

the compousds of the invention, or sepatalely by reacliog
b free base function with & suttable vrganic acid. Repre-
semiaive acid addilion sajis include acerate, adipate,
alginate, ascarbare, aspariate, benzenesullorate, benzoaic,

bisulfate, borate, butvrzte, cammphorate, camphersullonare,
citrgte ;E:‘.pcn:ancpmpiania:c, digivconate,

dodecvisulfale, etbanesuifonate, fumaraie, glucabesionate,
g}ycemphcsphalc, hemisulfare, heplonate, hexanaate,
bydrobromide, bvdiochioride, bydrojodide, 2-bvdroxy-
ethanzsulionate, lactobionas, laciate, laurawe, lauryi suifate,
Malate, maleas, malovate, methanesull Tale,
T:-naphtbaicﬂcsuifﬁnal:. nicotinale, nilrate, cleate, oxalate,
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; PeMadte, pecringre, fecsulfate
-thezvipropionate, phosphate, pieraie, pivalate,
Flotaie. stearaie, suconae, suilate, tartrace, thocvanaic,
nale, uadecanoan, vale I

fe salis, and the e
Represenntive alkalf o alkaling =anh metal sylz ineledes
sodium, inbium. potassinm, calcium, rmagnesivm, and the
lixez, a3 well as qoniexic ATWMORINM. Guatemary mMmonigm,
and amuze cations. netuding, bul 201 limited o 1mmoniuny,
utethviyinmoginm, eiraethylumimoniun, @eihy lampoe,
dimerhyvizmme, wimetbvlamige, nethvianine, sthvlamige,
aod the like. 6~U-mc{hyltq:bromycin A s prepared from
ervileomyeln A by a vaneny ol svnthetic routes [ Gac
ethod, ervibromyel A is cogverted o 2-0-3-N-hjs
(bcnz};‘lm'ycarbunylj-,\'vdcmc;hyI:r_whmmydu AD.

W]
» OH - 57

HC,'T/'-,,. 5;::“0\(:// o

]

o

i#le] [¢)
B,

The &-hydroyy sreun is then methvlared by reaction with an
alrvlating ageni such 1s bromomethane or indomethane aml
4 base. Removal of the benzovl groups by catulytic hvdro-
geoation and reductive methylation of the 3 N gives A0
methylerythromyein A. See U5 Par. Ne. 4,331,803,

Az altermative symihetic route involves ipethylaton of
f-C-methyle i¥iiromycig A-Y-oxime §-0.
mettvierythromveln A-O-pxime is prepared by methods wel)
kaown in the an such as fesction of ervthromvein A with
dydroxylamine hvdrocklaride in the presence of lase, of by
reaction with hydoxvlamine iz (he presence of acid ag
described 1 U8, Par, No, 5.274,085. Reaction of the Kime
withRN wherein R is allylor benzl and X ishalogen resyhg
in formation of -0, 3+-N-dially or dihcnzylcr}'lhromycm
A-G-O-ally! or beazyloxime halide Methylation of thig
quiniernary salt as descrved above, followed by slimination
of the R groups and deoximatiopn gives 6-0-
methylerythromyein A See 1.8, Par. No. 4,670,545,

Methvlation of 6-C-methylc r¥ibromyein A oxime derivy-
tives of formula 1,

wierein R s alkyl, alkenvl, substiuied or unsubsiituted
berzy!, axyalkvi, or substinued paesyrhioaliev), RT 55
benzoyl, and R3 iy metzyl or heazavl, followed by
depratection, devximation, and redger ‘e methylution wheg
R* is benzovl gives O-O-metbyleryiaromyein A, See Us.
Pat No, 4,572108.
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A rpatidcularly ysefgy prepiration of §-0-

vlervthromyein A invajves mekviaion of ke ovime ~rennnued

desivative |17, Sume e !
b m s
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wherein R s alkenyl, suhstituted or unsubstinuzed benzyl, or
alkoxyalksl, R® i substituied silyl, and R is R¥ of H. -
Remova! of the Protecung groups and deoximation is trey
3ccomplished g a singl: SI2p by treatment with acid o give
6-O-mCIh}'Icr)Thr-ﬂn‘?ci:} A See European Patent Spooii-
cation 260 $35 Bl and U.S. Pul. No. 4,899,602, -z

Apreferred woute of 8-O-methvierythramyein A i oyl
liced in Scheme 1. Ervisromyein A prepared by fermernta-
nen of Streptornyces eryihreus is oxirnated 1o Zive oxime 4
whereia R* js alkoxyalkyl. The group R* may be immduced
by reaction of ervibromycin A with the substiiued bvdrosy-
lamine R'ONH,, or by reaction of ervibromyzin A with
bydrexylamine hvdrochlonide in the presence of base, or
bydroxyizmine in the presence of acid, followed by reaction 37
With R*X. 1he two Bydrexy groups ar then protected
simultaneously, ia which R2 or R® are the same, of scquen-
taliy in which R? and R3 arz different. Particularly useri]
praieclns groups g substituted sily] ETOUPS such as
irimethylsilyl, tcn-buty!r}imcthylsiiyi, tert-
bu{yldiphccxy]si]_v] and the like, The proiecting groups are
ther removed and the compound is deoximated 10 produce
6-O-melhylery(hromyciu A. The order of deprotection; T
deoximation is pot cntfeal. When the protecting groups are 45
substituted silyl, deprofection and deoximation can be

-

Ty

accomplished in a single step by treatmeat with acid, for ) ~
example using formic acid or sodium bydrogen sulfite, Sec HO—r L
S5 v c )
LS Pa No 4,590,602 o, /,"' e o
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£-Oanetivlan, hoe Tvon

. - o aceordance witk e piocess aspect of the precan;

. P * [nveation. 5-O-rnclh,v!cr,\lhrom_vc:n A prepared by anv of
T ; the methods describved above i sispended in ke desireg
‘_/&—Oh' solvent and heated 1 zhou e refluy wemperature of the
o /Y‘)./ solvent. Healing is then continued and the SuUspension s
surred for an amount of tme sufficien: 1o dissolve ogar of

53 the solid, genenally shour 10 winyres W 2 houss. The
Suspeision is thex fitered hot, 1 gecessary, the filiraze may
be heated 10 4l or abow e reluxiemperatire of the Saolvent

Enthizmysin A
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w o 3 elear splution, The fltrate is theq slowly coolee
LD wmperature with opticnal firiner cocling Inoan
ee-waler bath For purpuses of 1o specification, amiven:
mperature s fram ahaur N0° C. e aboui 237 (. Crysialiine
ci-O-mﬂ'::_vi:ryl bromyein A s then 1solated, preferably by
diratien. and the wep sciid s comverred 1y 4.0.
methvierviiromyein A forr | by drng inavacuum oven al
1 B@Peratuce 37 between amijent lemperiiure ang ibe
0T prefewbiv oo abour 40 1o sbout 30° Coang s
pressuze of berween abaut 2 inches af mercury and aume-
Spberic pressure 1o Feove agy remaining solvent,

lo 3ccordanve with the aspects of this invention whareig
f,'\-()-mc:bylerylhro:nycu Al recnsiallized from salvent
mixeures, 6-O-memyleryzhrumycin A s suspended [n the
7St saivent and he Ated 10 about the reflux temperature of the
solvent Heating is then continued aasd the suspension 1s
stimed for an amounr of time sufficien: o dissalve mast of
the salid, generaly about 10 minutes w 2 hours. The
suspeasion is then filtered hoo, The filtrate may be heated 1a
retlux 1o form 1 clear sciution if pecessary. A secang solveng
Is then added 10 the hor frate and the mixwre is cooled
slowly o ambjen; lemperalure with optional fudher cooling
18 an ice hyth, Representative second solvents include, bur
are not imjied to, bevane, Leptane, acane, iCeine, methy]
ethy! Ketoge, 2., apd 3-pentanane. methyl acatare, ethyl
acetate, isobulyl acetale, cthvl ether, dilsapropyl ether,
methyl 2ri-bulyl ether, acetoaltrile, N N-
dim:th}'lfurm.;midc. dimethvl sulfoxide. It
aimethaxyethane, heya methylphasphoric tmamde, benrene,
toluege, angd chlorobenzege. Hydroecarhons of from 5 o1l
carbon atoms are preferzed second! solvents. The st pre-
ferred secord solven is beplane. After cacling, 6-0)-
methvlerythiomyein A crystal form | is isolated by filtration
dnd drying as described above. The amount of seiopd
solvenr added is dependea; on the solubility of the drug in
the first salvent and the secongd solvent, aad ean be rexdyy
desermined by upe of ordinary slill in the ar. Tyvpical ritios
fall in rhe range of about 1.10 w abeur 21} pans by voleme
ofsecond solvenr A preferred ratio of fist solven to seoond
solvest 15 1:1 pans by velume.

Preferred solvents rof the isslation of 6.0-
merhylcr}‘mmmycin Aform I are sthanal, apropy! soetare,
fetranydrofursn, and isepropanal,

The most preferred sojvent for 1he isclation of 6-0-
methylervihromyein A form | is cthanol

Pharmaceyticy) Composilions

The present invention 4150 provides pharmaceutical com-
Pasitions whizh comprise G-()-mc:bylcrymromycin Aformal
formutaed together with ane or more non-oxic pharmacen-
teally sccepigble carriers. The pharmacewjcal SOmMpesitions
may be speciailv formulared for orat administration i solid
or liquid form, for pareateral injecticn, or for recral admin-
isrration,

The rharmaceuical cempesitions of this inventisg caa be
administered 1o humans 2ad other apimais orzfy, rectally,
Parcnierally, ;‘n:rnc:’slcrnal!_'.'. miravaginglly,
mtrupcr;u_'ucuﬁ_\'. wpically (as by powders, vlntments, ur
draps), sucally, or as ag oral or aasal spray. The lerm
“pareniral” administratiog as ysed herein refers o mades ot
admunisirativg which mnciude intravenous, ITAmusCL s,
mrrapc:':uncal, in::asl:mal, subruluneous and imraacticular
Injection and infusian,

Pharmaceurjcsl cemposiions of this invention far
Parentenal injection Somprise pharmaceutzally acse plable
sterile agueous of BO24quesus soluuoss. dispersions, sus-
Pensions o7 emuisions as well a5 Sterde pawders for recon-

. . V . / / 1
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Tabic s3ivtions ar dispersions Jusl

sullible agquesus ard ACnAqua Ly

S o0 vebieles noiude Wiler,
! .

stution ing sierle iojew
Prar o ase. Examplos or
CAITICS, JLUenIs, solve
cthanel, polvols fsuzh oy k
etiviene giveol and ke Lies g
ds fsuch as gilve

TS heregt,

vegelabis mjesable organ,.
LSIETS SUCh a5 ethvl Djeare Frap iy can he mintaned,

forexamgle, Py e use o) vogt Sl s leciting,
by the mamrenses of the regug ie $re m the case
OF dispersions, and DY the use o) SUrOICtanis.

These cowmpesitions mav 30 contan adjavass such 45
preservalive, wetling agens, emulsifving agems, and dis.
Persitig 2gents. Prevention of the action of miSreorganisms
may he enstired by the inclusiog of various amihacieria) and
artifungal agenis, for ©Xarmpie, pariben, chlorobe:anal, phe-
0ol sorbe acid, and the ke |; Pay also be desirable Io
include isoionic dgents such as supars, sodiym <hloride. and
the like. Pralonged absorplion of the injectable pharmacey-
tical fonn mav be brought about by e neiusion of sgents
wiich delay absorption such as Aummum monostearaie and
gelatin,

In some eases, in order 10 prolong ihe effe of the drug,
It is desizable to slow (he sbserprion of the drug from
subguianesus ar nttamuseular injection. This may be
aczomplisped by the use of 4 bquid suspension of arvstaliine
Or amorphous matera! with FO0r wWater solubiiity, The rate
of absorplion of the drug then depends upon its rate of
dissolutian which, in furn, may depend tpon crystal sixe and
crvstalline form. Aliernatively, delaved sbsomion of 4
pareaterally adminisierad drug form is dccomplished by
dissolving or suspending the drup in an ol vehicie.

Injectable depot forms are made by ferming microencap-
sule matrices of the drug io biedezradable polymers such as
pUI}'l.w'.ide-po]_“gfyculidc. Depending Upoan the ratia ol dryg
0 poivmer and the nawre of the parijcular nolyvmer
empleved. the rae of drug release cag pe controlied.
Examples of other biodegradable polymers inctude poiv
{ortheesiers) and pely(anbydrides) Depat imeztabie formy.
lations are also prepaced by enttappiny the drug in liposomes
of microemulsions which e compatible with body tssues,

The injectable formulativns can be sterilired for example,
by filtration through 2 !ucxcna.l-r:taining Rlicr, or by ineor-
PaTaLing stenilizing agens in the ferm of siwrile seiid com-
positions which can be dissolved or dispersed in sterile
waler ot other stenle injectable mediUm Just prior to use.

Solid doszge farms for oral adminisiration include
capsuies, tablets, pills, powdess, and granuics. [a suck solid
dosage forms, the acive Smpound is mixed with ar Jeag
one rnert, pi:u.rmactulicu!ly aoceptable excipient or Larrier
suck s sodium cinale or cicaleium phosphate and ar 2)
filers of extenders such as starches, factose, sucrose,
glucuse, manmuiol, und silicie acid, b) binders such as, for
cxample, ca:bcxy:nclhylceHulua‘,c, aloinales, gelain,
peivwinylpyrolidone, sucrose, and acacis, ©) humectanis
suek as glyzerod, 43 disintegrating agens such &5 agar-apar,
cacium carbenate, Poialo ar tapioca stareq, alpinic acid,
certain silicates, aad sodjum carbanaie, ¢) sofution retarding
agents such s paratln, f) $hsopuen seetleraton such ae
QRMATEATY amimoniuy compounds, S} Welling agen's suzh
as, for example, cervi aleohof and glveem) monasicarase, &
2DS0rDenls suca as Kaokn and beaionite clav, 2nd i) lub
cdlls such as tale, culeium slzarale, magnesivem steara

soiid polyethyicne giveals, sodium saurvi sulfze. and mix.
fuies thereof. In the case of ‘apsules. tabje's and pills, the
desage form may aisc comprise b 1Fering agents,

Solid wumpesitions of o similar wpe w2y alse pe
empleved as fliess ip sof and barc-filizd gelarin cansules
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S SUCh exeipients 1s etose IR Sugsr s well 3s high
Raolecoiar welirh polvetbylene slveols and the ifke.

The solig dasage forms of aniets, dragees, capsules, pj
N gracules cun be orepured with ~OIngs and shells syon
5 SRlenc coalings and grhe: SOUINgs well Knowa o the
Fharmaceunea) formulating agr, They mav epricnally wop-
1445 Spacilving agents gog <an also be ora Lomposition shut
they release e T :?ngr:.:licn:(s) oclv, ar prefe rentally, iy
3980200 Pan of the [nles Al traat, epionally, inoa delaved
Zanzer Examples af:mbcdc‘mg SOMPOsSInIGs Which rag be
used inchude relymenic substances nd waxes,

The active fompounds van also be iy micie-encapsulaed
farm, if APpropriae, witk one or mom of the above-
Mmentoned excipicns,

Liguid dasage form for ara] adminisiration inchide shar-
Taveutcally acceprable emuisions, solutinns, suspensions,
syrups and elixirs. Fu addition 1o the acrive compouads, the
Liguid dosage forms MY contain inert diluents commanly
used in the art such a3, for example, water or pther solvenss,
il  2nd emuivifiers such a4 ethyl aleokol,

ethyl carbonale, ethyl acerate, benzyvi
aicohol, benzyl benzoare, propylenc glyeol, 1,3-butylene
glveel, dimethy] furmamide, ofl ‘ln particular, COHODS g,
grouadiu, com, germ, olive, caslorn, aod sesame oils),
glveeroy, irahvdrofurfury] aicohod, polyethylene glveols
10d farty acid esters of sorbitan, and mixmres thereaf,

Besides inerg diluens,
inciude adjuvants seeh 33 weking ageals, emulsifying and
suspending agents, Sweetening, Havoring, and pestuming
agents.

Suspcusions, in addition 1o the achve compounds, may
conlain suspending agenrs 1s, for example, ethoxylated

- i8astearyl aleohols, Polyoxyethviene sorbitol and sorbjlag

SMETS, michierystalline cellulose, aluminem metahvdravide,

beatonue, dgar-agar, aad tragacapth, apd anxtures thereof,

Curzpasitivns for rectal or vaginal administration are
Preforably suppnsiigries witich cag be prepared by tnixing
e compounds of this inveniion with suitable non-iriating
eXSIpients gor Carriers such a5 cocos buer, poivethylene
Elycol or a SUppository wax which are solid at room tem-
peratre but liquid a body temperature ang thercfore melt g
the rectum gr vagical cavity and felease the sctive com-
pound.

Compuunds af the Present invention can also pe 2dmin.
iStered in the form of liposemes. As g kaown in the g,
liposomes a2 gezenally derived fram pbespholipids or other
lipid substances, Liposomes are formed by mono- er muly-
lamellar hydrated liguid crystals that are dispersed in ag
aquedus medigm. Any non-toyie, physiologjcally aceeptable
aod tnetabolivaple Lipid capable of forming Lipusomes e be
wed. The present sOmposiions in liposeme form cag
contair, in addition 1o 3 Compound of the presen ipvention,
siabilivers, Preservalives, excipicnts, and the like, The pre-
ferred lipics are the phospholipids and the phospharidvl
Cholines (lecithins), bath nawral and svatheric,

Methods 1o from Lposomes are known i the arr, See, for
SRample, Prescou, o Metkods in Colt Bivjugy, Voiume
NIV, Academic Press, New Yok, NY {1976} p. 33 ¢ seq.

Dosage fo:ms for Wrreal administraziog of 2 “umpougd of

this inveas

include POR OIS, $prays, tiniments znd mhal-
ants. The acpive cempound is mived

under sterile conditicns
with g pharmac:u::‘caﬁy aczepiabls carmer and any peeded
Preservatives, bufers, or prepeliaats wipnel T2y be reguired,
Optbalmic formulatiogs, ¢¥e Oiniments. powdars and soiu.
lions are alyy £

contermplaied 1s bring within the seope of this
Inventiog.

wildl

the oral compositions ¢an also

o
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Al dosage feveis af aenve Agredients ip the Pharm;.
ceuttea] sampesitons of Bis invention Ty be varied oy 4o
Woobliz an smoun: of e acive WOmpeund(s) ba g
efestive [0 achieve the desirad therapeuic TepOnse for
particular patent, SAMPOsiticns, and mode of adminisira.
uen. The selecred desage jevel wal! devend upon the agny iy
of the nartiz! SUTpound, the rogte 27 Mmiaist ‘
SeVErity of the vopdiiog beinyg treatsd, apo the coaditing 104
PAOC medical Bistory of e BAlienl being rregred. However,
itis within the ol the 2 10 stan dases of the Somnound
al lew!s Jower thag required for g achieve the desipe
terapestic effect and o radually increase the dasage uar]
e desired edenr iy achieveyd,

Generally dosage

levels of about 1 10 abeut 1000, mere
preferably of abau, 3 s abour 200 g aof §-G-
muethyleryiiromyein A ierm 1 per kilogram of body weigh;
per day are administerad 0 & mammalian patjang If desired,
the efcctive daily dose may be divided ia10 muiltiple doseg
for purposes of sdainistration, 56 W0 W four separare
doses per day.,

The fnllowing Examgpies are provided 1o enable one
skilled in the an 1o Pracuce the inveztian agd ¢ merelv
Hlustrative of 1ae 12¥enton. They should not be read as
Limiring the scope of the invegting 15 defined in the clalng,

EXAMPLE
Preparatior of é-O-:ncih_vieryzh:amycin Form |

G-O-me!h_\-‘lcrythrc'm}'cin A was prepared from erythrg.
mycin A by oXimation of the ¢4 Cerbonyl, peotection ot fhe
C-2 ard C.a» hydravy Eroups, methvlation of the C-6
bydroxy group, deoximation ang removal of 1he protecting
EORDS, azd recrysiallization fram ethanol according to the
motbod of U8, Py, Ng. 1I0502. The maicrial obtaiped
from the recrvstaliizadon was dried in g ViCUum owveq
(045 C, 180 Hg) o give 6-O-:ncm_vlcr_vth:umyc:m A
form 1.

In the diffzresria! scinaing calorimersie thennogra: of
G—G-mmhyicr}thromyci.-: Ao | there can be seen an
cxothemic transition a 132.2° C which s believed 10 be
due 1o a phuse rransiliog 4ad an endothermic peak al 223.4°
C. which may be due 10 meltiag Aucther sndothermic peak
at 283.3° C. foliowed by an exothermie peak at 306.5° ¢,
may be due 10 decompasiticn. After the DSC sczp the color
of the sample was black The Z-theta anle pasitions in (he
powder x-ray diffractian pattem nfé-D-mclﬁylernhromycfn
Aform 1 are 516°402, 5.08°20.2, 16.20°=0.2, 12.28°20.2,
14.20°=0.2, 15.40°20.2, 15.72°202, aad 16.36°200.2.

EXAMPLE 2

Thromyein Form |
il Crysials
a1

6-O-melh}‘£cr_»'rhr:-mymn Aterm L ervsials (040 ), pre-
pared a5 in Examplc 1, were placed in u vial apg beated i
the vacuum oveq (4-4 [ Hg, 106°-110° C) 00Ty for 18
hours o give F-O-meth_vlcrythmr::)'cm A form 11 zrvsiais,
é-C-ms!hy!c:ﬂhromycmA form 1| mets 3233 40 Colnke
d:fferznijal scaoning TImENN ihermogram of 5-(2.
methvierythromyein A form 1 there zan be seen an gndo:-
Rermiz peak ar 283.3° whizh may be due 1n decompesi.
Uan. After ke DSC 5C30 the salar of the sampie was Blick
Tae 2thara angle pesitions ir the powder x-rav diftraagjon
patlern of 6-O-me:hyicr_\':brcm_v:i: Aform | are £.32°=02,
ERERET ey 10827202, 12 4ge. s 88%20.2, 1238202,
3.72%=02, 13 129202, 13

Corversion of 6-0-methy
Crvsizis 1o Form

ey



11
S =02 175202, I8 N8°=0.2, 184020 2,
2047200 3, 1938°20.2, 20450202,

EXAMPILE 3

Isclation of 5-O-methy lenvibromvein Famg 1 by
Recrvsiallivaion

Recrvstalliznion rog Tesrabvdeofusyn

Amixturg of S-O-mc!.h_v!crythramwin A0 g prepared
as desenbed g Eximple |, in weirahvarofuran (200 Ly Was
wamned wrelex and stirred {or 13 minures, The hot solution
was fAliered 1o re TOVE traces of insoluble malerial and

cooled 0 ambien temperature. No crvsiallization occurred

1'7
-
dimetbviiormamide L0 mL) was added, T2 clear SOlttnn

Was cooied w0 ampient MPIULIE over |3 Bours during
which time 4 PrEsiaiiale formed. The solid was Sellevied jay
tiltration agd Gried OVEMIZOL N the vacnym awen (LG gyye
C, 5, Hil 1o give d-()-mcrhy:cr}mrcm}‘c:: Aform
6.4z

Reerwsuailizazian from Tetra Bydrofuran -Heptane

To 2 elear olitiog of S-O-mc:hyic:umromycm A{10 gy,
prepaied us descobed in Example |, ip ershivdrefuras (73
mL) was added feptane (150 al) Tre resuiing clougy
salbtion was heated 10 7] 5° Catswhich poing i umed ojegr.
The amxture way veoled 0 ampien; lemperaiure over o
hours, and ey was cooled i an weawaier balh for (0.3

50 10 g of é-O-cm:zb_vlerj.-[hrom_\.'cin A was added 10 the 3 hours. The resuiting solid was fikered and drieg i rhe
solution and e SUSDENSION wWas apain heaed 1o retlux, hot VACUUED oven (45°-50° €, 3.3 iy Hg) for fawe days w give
filteved, and <anled in an ice bagh, The resulting solid was G-O-mcrhyIcryzbmm;-'cin A form [ (0.50 g).
collected by fliratiog «ng dried i the wvacuum oven ]
(30°—43° ¢ 4 g, Hz) 1 give 6-O-mc:h_\'l:r}1hromyciu A . Recrystaitizarion from Ethanal-Heprane
form ¥ (16.74 g - A mixiure of G-O-mc:hy!cr_vzhmmycin A(10g). prepared
Recrystalization frogy jeneneor deobol 23 described in Example 1, ang ethancl (100 mL) was
wervsialization frogs fSepropyl ateoko wirmed 1o reflux. A smail amount of igsctuhle matnrial wag
Amixture gfﬁ.ﬂ.memyler}-;hmmycin A(l3 gy, Brepared removed by fifratiog and the filirae Was transiemed 10
as described ip Example 1, and isopropyl alechol (100 mL) . avother vegsel, The Rite: fask was fiosed Witk ethapg) {20
was warmed to reilyy and heated for o0 minutss, The Aot ml.) and the filirate and rinse were <ombined and heated al
S0lUtion was filterad 1y TEMOve traces of insaluhle mategal, 78 Coumiil 2 clear solution was abiaines, To die clear
The filtrate was ransferred 10 another fask aloog with a 30 soluticn was added heptane {100 m) and the clear soly ticn
mL sopropana] rinse, and rie solution wes again heaed 1o was 2holed slawly 1o ambiegy EMperalure and stirred for
refux. The efear sclution was theg caoled slowly 1o ambient x5 four days. The resulling 30iid was collected by filtrijon and
femperature and Jert standing for seven hours. The festling  died in the vacuum aven (35°-50° C, 3§ in. Hg) 10 give
solid was collecred by filirativn and dijed i the vacuum 6-0-mcthyf¢ryrtuam,vcin Aform I 43 gy
. d10°_4373 - { T v -
;;fi:;lcgﬁ(}:m;:;cini,fozni (12-13 S:) 1o give 6-0 Recrystallization from Isoyrspanol-H::p:a:::
C . B Amixnyre of6-O-mc:h_\'icr_v!hrmn_vciﬂ Ao prepared
Recrysultization from 1sopropyl acetat 2s described in Example L, end isopeapane] (5p k) wag
A mixtuze cfG-D-merh_\'icry!bmmycinA(IG £), Prepared warmed 1o reflux, Hepuane (50 @L) was added and ‘rhe
as described in Exawmple 1, and isoprepy! 1cetste (100 mL) solution was cocicld slowly 1o amt?:cn[ zcmpgralurc _.and Lhep
was warmed 19 73° () The bt solution wis fitered 1o Was caoled in az jccowater bath. The resulling solids were
ISIROVE traces of jnsoluble Malerial, The clear solution was # collected oy filtration and dried in the vacuum oven (4-§ jp,
then cooled slowly 10 ambien: tempernura, The resuftiog - Hg) 1o give 3-0—m6fhylf.‘r_\r'h‘1:om_vc;n Aform I (36 o).
salid was coflected by filtration and dried ip ke vacuum P T
oven (40°-43¢ C.. 4-8 ig. Hg) 1o give 6.0. EXAMPLE 4
m“lh}'!ﬁf?lhf”lﬂ_"d“ Alorm I (3.5 £) Dissolution Rates of 6-0-mmhylcr}‘lbmmyciu
o 45 Forms I and 11
Recrysallization from lsopropy] Aczetate-Hepiane
. . Dissolution studdjes were canried out 3t 50 pm in 300 1.
A uxture of G-O-mcrh_\:lc:y'.bArom}‘CIn A (10 S)-,P“Pa"’?] ol C.03M phosphate bufler W3 Cousing a constans strfuce
2 described in Example 1, 229 1SOpropy! acetatz {100 oLy e (%= dlamerer) drug compact Alliquots were remayeg
Was wirmed 1o reflux. A small amount oF insoluble maierial periodically and assaved directly by Hpy (3cx4.6 mu

was removed by fltration apd the filtrate was transferred to
aruiher vessel The fher Bask wus rinsed with soprapyl
acetate {3 ml} 2ad he filtrare asd ripse were combined and
beated 10 refing. the resulting clear solution was added
feptage {100 L} and the cley selstien was cooled 1y
2mient temperayre over 1.3 hourg durng which time 4
Precipitate formed, The solid was callected by ditraiing 1nd
dried Overnighiiothe vacyum oven (43°-30°C., 4-§ g, Hg)
to pive S-O-mcmylcr}'thromy.:iu Alforn [ (7.0 o).

R:cwstai!ianon from Isopronyt Azt NN
dimethyliommam;jde

A mitlure of 5-O-mcLh,\-!e:,\-'zhromyd:: A{12 g}, prepared
2s descrbed iy Example 1, and sopropy! acelare (LU0 L)
Was warned o reflux, A small amoun: of insoluble materaf
was removed by fitaien spg the flitrae was ransferod 0
another vesscl. The fltrare was heated 10 reffux and N N-

"
n

o
by

3u0DS.2 “Lide Champ~ (Regis) colamn; 30:50
Actlapiirife-005M pH 4.0 phasphate butfer mobile phase;
10 mlmin fow rae). As sigwn in Tible 1, 6-0-
mettylervibromyein A fory | has an {nrrinsic rze of disso-
lution about three 1imes Ereater taan form I1.

Toe forege:np EXAmples are presenied for purpises of
diustrition angd are nat inteaded 1n limi the scape of 15e
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investion. Vinarions aad chaages which are nbvicus o one
skilled ip the 37 dre mtzaded 10 he within the scope azngd
Balure of the inventiog a Zelsed 1 he opended claims,

We claim:

L. A sompoved Saving the aame G-O—m::hyicr}’rhrcmycin
Afom | exibiting am exothermic rassition at 132 29 3.4
charactenzed 9Y¥ PeIKs in the powder ¥eny diffracuon g
valwes ar o hefd of 5,167 2. 0.58%e) 2 10,2020 2,
12257200, 13 20°=02, 13407202, 15.72°.0 0, any
183672012, ar 3 pRarmacenticslv acceplatie salt thereot,

2. A composition comprising 1 therapeically eective
amoupt gf S-O-mcth_ﬁer*_x'.hmr::yc:‘n Aform | exhubiing ap
exothermic wansition 4 1322 C i combination wiih 3
pharmacruticm_\‘ cCeptadie carrer.

3. A method of reating bicterial infections 1n 2 host
Mammal i need ot such eatment comprising adminstering
I e mammg)] a mcrapcu::caljy etfeciive amount of 5-0-
metbylerythromyein A form [ exhibiling an exoihermic
transition at 133.2° (.

4. A process for
torm [ exhibiting an eXxothermic transition a; 137 0 C.
Comprising

(2} conve rting eryilitomyein

me.‘hyir:ryj}mm_\-'cjn A
(b} treaiing the S-O-mc{hylcryrhrom_vcin Awith a soivent
selected from the 8Toup censistiny of
(i} ethanol,
{11} isopropyl aceiate,
(ti1) isopropane,
(iv) rerrahydroﬁ.:rm. and
{v) 2 mixture of frst solven: selecied from the group
consisting of ethanoi, iscpropy] acelale, isopropanol,
and letrahvdrofurag 1nd @ second solven; selected
from the §roup coasisting of
1 hydrocarben of from 510 (2 cazbon atorms,
a ketone of from 3 10 12 carhap aloms,
a carboxylic ester of frsm 310 12 carboa atoms,
an ether of from 4 1o 310 carbon atoms, benzene,
beavene substiuged with o2e or more substinets
selected from the Zroup consisting af
alkyl of from cpe 10 four carbon aroms,
slkoxy of from one 1 four carbon atoms,
nio, and
halogen, and
a polar aprotic solvent;

©) isolaiing the crysialline ci-O-mc[hylcrthmmycin A

formed in siep (b); and

(d) drving 6-O-mc1hy1ur_v1hromycm Adsolate instap {c)a

4 iemperature of between ambiedl wmperature and
abaut 70° C. w form G-O-mcthyIarythrmnycm A farm
I

5. The process of claim 4 whereia the 5.0
methylervibmyein A g5 dried ai 1 emperatre of from
about 4° € r¢ 3hom 500 C.

6. The process of claim 4 wherein MED (3} comprises

) converting ervihromyas A inwg ag exvibromyeln A

9-oxime derivative:

(i) protesting the 2 apd 4o hvdrexy groups of the

erviiromycia A Y-oxime derivanve Prepaicd ic step 2:

A 6-0-

ra

preparing 6-(}-mt£hylcrythmm}'ciﬂ A

[~
"

a0

e
a

form [ according io claim 11 wherein

14

() reaenng e FRUC o step b wih 4

agent;
{:v} deprotecting and ‘Jeoxj:m'.;ng e product ofstep ¢

fonn u-('_)-mc:h_vicryihrvmyc:r: A

Ta: p ciaim 6

exdvleryibromyan A s dreg
2bout 407 C 1o ahaur 5g° [

8. A process for Preparipg 6-0-:c1.h_v1cry'hmmycin A
form ! ccading o chaim 7 Wwherzin the sojves: 3 seleciad
from the proup <onsisting of

ey

racess of

3

(1) echano].
(b} iseprapyi acetate,
{c) sopropanol, and
(d) teirah vdrofurag.
9. A process for Prepanng 6-D-mcLb_l.'Jcr}':hmmyciu A
form [ iccording 1o claim 7 whercin the solven; is ethape].
10. A process for Freparing 6-0-mc::h.vlcrj‘:hrom}'ciu A
form | sccording to claim 7 wherein the salvem Comprises
2 mixaure of 3 first soiven selected from the Broup consist-
123 of ethanol, Isapropyl acetare, sopropanal, ang tetraby-
drefuran and a secand Solvent selegted ey the group
eonsisting of
1 hydrocathon of from 3 w12
2 ketene of rom 3 1o 12
& carboxvlic esier of fram 310 12 cathon atoms,
ag eilier of from 4 1o 1) carbon stoms, henzene,
beazese substinured With one or more substituenty
sclecied from the £ratp consisting of
alky} of fram ope 15 fayr carbon aroms,
alkoxy of from ors to four carbag Homs,
nitro, and
halogen, and
a polac aprotic solveat, )
1L A process for preparing G-O-mc:hyicryrhmmyc'a A
form [ aecording (o claim 1 wherein the secong wivent is
a dwdrecarbow from 5 10 |2 carbun aings.
12. A process far preparing 6-O-mcrhylcrythmmycin A
the second sulven is

carbon atorms,
carbop atoms,

beplane.

L3. A process tfor preparing 6-()-mcLhy!cr_\'z.hromycin A
form | According to claim 7 wherzin the sohven; is selected
from the group consisting of

(2) ethanol,

(b} 1sepropvl sectare,

{e) isopropanoi,

{d) tetrahydrofa-an,

{2} isopropy] acetate-heprane,

{9 isopropyt accmrc-.\',.\'—df_fn.:Li._vifnrmamidc,

() lelruhyd:‘ofxaa-b:ptaac,

()] eibanol-hepiane, agd

(£ isapmpano!-hc;\rm:

4 6-O-meth eryiliromyein Farm | prepared alcording

0 the methed of claim 7.
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CRYSTAL FORM Q OF CLARITHROMYCIN

TECHNICAL FIELD

This invearion relates W 3 campound brvigg therapeutio
utility and 10 3 Tethed for i areparanien, More paricy
e present nveniion cdoCcems the nove! tompatnd 6.0
m::hyl:r}";h:c;myc;u Avrvsial fopm G solvgie 4
5 proparition, Fharmiczutica) COMpOsItons
o eampound 1ad @ method of USe 15 2 therapeutic woen:

BACKGROUND CF THE INVENTION

.‘.i-O-mcu:yic{y{hram}cin A Clariibremyein) iy 2 <em.
SVatheds macrald, irtbiotic of farmul

Two distine: ervstal forms of E-G-r!':c[.‘!}’Icr}'thron‘.}'dn A,
designated “farm [ and “fons 1 have neen wentifed The
crvstal forms are ideniified By thelr single crysial or powder
diffraciion patierns,

§:0-me thylervibromyeis A SXbns excellent anibacic.
rial activny 2aINSL gram-posilive bacieria, some £ram-
degalive bucieria, anaerobie bacteria, Mycoplasma, and
Chlamidia. 1 is stable under agidic conditions and is ers.
cacious when adninisicred orally. It is a usefut therapy for
{nfections of the Upper respiralory trag in children and
adults. G-O-mclhyltryrhrumycjn AL available as 1ableis agd
3% an aral suspensiog. Drugs currently on the marker are
formulated using the thermnd) Amically more siable 603
@ethylerythoomyein A form {I.

The oral suspension is pa tticularly use ful for paticals such
as children and (he elderly who have difliculty swallowing
Ihe 1ablers, However, becayse 6—0':1crhylc:yu]mm_vrin A
has such protintinced bittergess anventonal spproaches (o
laste masking fiiled 1o produce palatable suspeasions.
Ultimurely, it was discovered 1ha 6-O-m=;byler,\'mrum_vdn
A-carbomer (acrvlic acid copalymen) complexes nrovided
particles suficentlv palatable for use in the orai suspension.
See US Par no, 4,805,411,

The 6—(J-mcthyicr}':hmmycin A-carhomer complexes

vsed in the gral SUSpension are prepared by dispersing

('-O—mclh}-‘lcryibmmycin Al an oryanic sulvenr, prelerably
cthanol. sepanaiely dispersing me casbamer iu ethanel, mix.
ing ithe rwa soiuens o allow formation of the desired
TeAslion produc:. EYAPOraling mos: of the salven) and dduw-
ing the mixture wigg Waler 1 precipiiale the carbomery--
medtivlenthomyein A form O solvare complex.

SUMMARY OF THE INVENTION

b-()-mcuﬁylcry:hrcm)cin A 23a exist in a third Srvstad
formr, Gesiynared “orm ¢ Furm 0,1 and wiysials have an
ideatica! Spectrum of antibacreriy ACOViY. (-0

[

[
z,

b

-
metvlervihromyag A Premared by the varipns meinads
descrtped 5y the Lutent fleratpee summicsed below, i
WRICE the compound s punficd by wutvsiallizaton from
€Ran0L restit in imeja; formaticn of the crestalline form
D-cthunalaze. Form 0 solvates are 4lse formed wirh
terrabvdrofurnig, BSPropancl. apd SOpreov] acetste. The
frm 0 sobvaie is wonve wd 0 the nen sofvared form | by
femeving the seivent rom the Cvsial lahce by drying a1y
WTperatice of {rom aboy 00 ¢ @ abowt 30° C. Forp o i3
selverted o the son-sobvaie ristal form T by ticaiing
under vaciem 4 3 lempeninre of hejween heut 0% ¢ ang
1° ¢

The ti-{_)-mc:h_\'!cr}'tilr:)myc:'n A-Carbomer complexes
desgrihed ibove ar¢ fepared dsing .-
muthvierytromyein A form 11, Substantia) SaVINgGs ig Cacrpy
and matena] handiiog could be realzed by forming the
carhomer complexes rom b-O—m::h_vlcry:hrom_vcin A
0 solvate, therehy e!iminsu’ng the vagyum drving step
fequired o Prfepare form I Civstals. 6-0-
methylenvihromycin A form O sohvate i5 aso 2 uscfu]
wieimediale in the Preparstion of the non-0ivited 6-0)-
methyvleryibromycig A forms ¥ and ||

Accordiagly, the piesent invention in jig principle
embodiment provides a novel Srvslalline antibjotic desig-
nated 6<0-mcth_vlemhrom,\-cin Atom 0 solvae having the
Uiy

HG

GH

wherein § is a soivating melequle selected fram the group
caasisting of ethans!, sepropyi acelate, isepropagol ang
wirabvdrofuran,

6-O-mclhy!r;-rj«thromy:in A form 0 solvare is characgs-

3 1zed by ithery argle positions in the powder x-ray diffry.c.

tion pattern of 4.581°20,2, 6.495°=0.2, 7.615%x02,
9.168%:0 2, 10.154°=0.2, 17.009°=0.2, 11.618%=0.2,
12.495°20) 2, 137720002, 13.826°20.2. 16.9%4%20. 2
18 221°+0).2, |8.514%0 > and [9.495

1 anoiher smbodiment, the Presentunvealion nrovides 1
Compositon COTZPIIsSing a !hcrapcuiicuil}' eilzetive smoum
of 5-0-::1:[hyferytbramyc:'.:l Afom Oselvare | combination
with a phermaceutically doceptable camier

In ve! another cmbodiment, the Present invextion pro.
vides 3 mehod of realing bacteria! @eSlions in 2 hng;
mamezal ia seed uf such treatmen Somprising Mminisienng
te e mummal a :i:crapc:ricnu_v ellective ameugr of 5-0-
wethslenvihromyera A farm 0 solvgie.

In ver another embodiment, rhe present invention pra.
vides 1 process for Preparing ﬁ-O-m::h_\-icr}‘lhromycin A
form 0 solvais o Ciprising

(2) converiing er¥thromyein A w60
m:mplc:_\';hrom}drz A;

{b) rzating the n’«G-mc!hyIc:}'lb.;cm_\*‘in Awith 3 solvent
setected from me Lroup coasisting of

propyl acetats, (i) Soprupang!) aag (1) tetrib i fyr :
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() isolating the 6-0-mc:h_v5cr}f:::mmy.::n A form ) sel-
vaiz,

[2 ver anciher embodimeni, the Present invegten pro-
vides S-Oemethy ey WEYE A Amn teethanoiae pre-
pared ccording o the :'orf:gcmg pProsess.

n yer agother emiodinient, the present imvestion sro-
vides ’j-l’)-mc:h}'lcry',hmm_vc:n A form D-sopropyvi avetarc
precared acgording 1o the faregoiny orocess.

In yet another smbodiment, (he Presesi fvvention pro-
ey ﬁ-O-mc:h_vIc:_v‘.mnm_\'ci: A form Quctabvdrofuzan
feparsd accarding o the furegema orocess
Iz ver anoiher embodimeat, the Dfexeni invention pro-
vides O-D-methvieryibromucin A foarm O-isupropagelae
Preparsd aecording 1o the faregoing process,

ln yer anothes srbadiment, the preseat inveation pro-
vides 3 composition vamprsieg from about 259 0 abour
93% of 6-:".‘--mumylerv'}_!mm_vcia Aform 0solvate and from
AbouL 3% 10 ahouy 75% of 4 carbomer,

lu ¥2t another embodiment. the present invemton gro-
vides & methed of treatng hactenal irfections in 2 hast
mammal in need of such realment comprising adaxinisterisy
to the mammal 3 therapeusicaily etlective amount of 6.0
metsylervibromyein A form o salvate-carhorner complex.

Iz yel another emboduner, the prescni invenilon poo-
vides a susyeosion for ara zdministration comprising 6-0-
methyleryibhromyvein form 0 solvate-carbamer complex sus-
pended ina Pharmacestically acceplable liquid medium,

In yet another embodiment, (he Present imentivie pro-
vides a1 process for the preparation of 6-0-
methvlervthromyein A form 1 solvalecadhomer complex of
from about 25% 1y ahow: Q3¢k af 6-O—m:shyicr}':hmm_\.‘ﬁn
A form 0 seivate ang from about 5% 1o shoyr Tarz ol a
carbomer Sompnsing

{3) dispersing a carbomar 40 omanic selvent. and

(5) mixing ihe dispersivn of step (2) with 6.0-
Dethylerythromyein form 0 solvawe o allow formatios of
the reaction pradue.

s yet another embodiment, the presenl iovention pro-
vides 6-O-mcthyicr}-1hram_\-'cin A form 0 solvate-carhomer
“omplex prepared according 1o the foregoing process.

I vet anolher embodiment, the present invention pre-
vider a pracess for 1pe preparation of &-0-
methylerythromycin A form | camprising drving 6-0-
mcthy{erythmmyn'n A form O soivare ara lemperaure of
tram abowt 07 ¢ 15 ahour 300 C

In vet another embodimear, the present igveation pro-
vides 3 process for the preparation of 6-0-
methylervtbromycin A form [1 compeising heating 6-0-
mcm}'lcmhmmycin A form @ solvate under vacuum at a
lemperature of between ghour 70° ¢ and 110°

DETAILED DESCRIPTION

G-O-mcthy!crymromycin Ads prepared by methylation of
the 6-hydroxy £Toup of erythromyein A, However, in add;-
ton 1o the & pasition, erythromyein A coniains hyvdeoxy
RIOUEs al the 11, 12, 2 ypd g~ pasitions, and 4 mitfogen ar ¥
Position, alt of which are pateatially reastive with alkylating
agents. Therefore, it s Desessary 1o prowec: the vagous
r2active fucctionalisios prior 0 alkvlation of the § hydroxy
group. Representsijve o-O-muthylernbromvein A Dredurs-
H0DS are described in LS, Pal Nos. 4,331 503, 4,870,549,
4,672,100 and 4,550,607 apd European Parent Spec:
260 935 Bl whizh are Incorperated herew by reis
Tollowing %aa! removal of the protesing groups, e 6-0-
Mmeldylenthromysin A May exist &5 2 $0lid, 4 semiselid, or
2 S¥Up centininy residual solvents Zort the deprotection
Feactions, jmorganic salis, and ot Impuntics, 6-0)-

-

3

D)

¥

30

h

4
meth Bromycia A form 0 satvae MY Do Srvsiallized
drecriy Srem the SYIUP OF SEMISCHS using (he solvenrs Usted
areve. Alteraatively, f the crde Teaclien procuct sofidifies,
U2 solid may e reorvanallized from amv of the salveats
described ahove, Pure é-O-su::1!:y?crj&hroa:j~=c‘.a A form ()
selvale may also be obraiged by rec =ailinieg form If o
mUXIres of fom | oand form [} from aav of 1hg solvenis
deserived above. |he ey “6-O-mctfa_\-lerylbrcmycm A as
wied Bereln IS Qiean? 1o include 8- C-methyi mysin A
0y crvsislire form or mixtures thereol, as wel] as
amurphous saiids, SYIUPS, of seqsoiids COmprising 6-0-
methyiervthiomvein A ig 1oy suite of puriy.

The iemm “resting” refers 1o coystailizing or recrys.allip-
ing f-O-methylerytbromyein A s de ined ahave fram any of
the solvents described above,

é-O-mc‘.h_vltr}':hmrny:in Als prepared from ervihromy-
¢in A by a variety of s¥mihetic reutes. In oge miethed,
“TYLItomyein A is canvesied o 2-0-3-~.pis
{bcnzyloxyca:bony!)«.\f-dc.. sthyletythromyein A (0.

The 6-hydroxy group is thun methylaied by reaction with an
alkylating agent such as bromamethzne or ledomethage and
a4 base. Removal of the he azoy] groups by catalytic hvdre-
genauon and reductive methvlation of the 3 N gives 600,
methylery thromyein A, See U5, Pa; Noo 4331803,

An allerrative svinthetic rogte involves methylation of
G-O—m:rhylery:nromyc:’n A-S-axime. 6-0.
mzthvlervthromyein A-9-uxime is prepared by methads wel)
known in the art such as resition of envthromyela A with
hvdroxylamine bvdrochloride in th¢ presence of hase, or by
facticn with byvdroxviamine in the presenss of acd ag
deseribed in U S, Pat. No, 5274085 Reaction of the oxime
with RN wherainR is aliviorhenzylazd N i haloges resniis
i fermation of 203Nl or dibenzylensinromyg);
A-G-Ouallyv] or berzyloxime haiide. Methvlaiion of this
swibed above, fallowed by glimination
ind Seoxmimation gives 6-0-

mc:hyicry:hrom_v:iu A S US Pau No 4,670,530,

Metzvlation of G-O-mcz':yic:}:brcrcj.':ia Aoxime denva-
tves of formua I,




5943405
3 6
dccomplisied in g sizgle Sl by treatmen: with e, for
(s EXAMEIC Using formic weid op sodiun bydrogen sulfice. Sec
U.5. Par. N 4.940.607

..|1||

whei-in R is kvl alkenyl, subsiituied of unsubatituted
benzyl, oxyalkyl, or Subsiituted plenzlibioalkvl, RY g
beozoyl, ynd R s methyl or benzovl, followad by
deprotecting, deeximation, and feduciive mellviation when =s
R7is benzoyl gives 6-O-mc:h_v!c[}1':romycin A Ser US-
Pat. No. 4.672,109

A Patticularly usefu] Preparativa of £.Q.
mcrh_vlerythmmyr.‘in A mvolvey melviaios of the wiine
derivative [T, I3
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wherela R i alkeny], substituted o unsubstityted henzyl, or
alkox_valkyl, R~ is subsiinned sdyl, and R? i5 g2 or H.
Removal of ihe pratecling groups apd decximation is then ]
accomplished in a single step Sy trzatment with agid 1g give s OUH,

b-O-m:[hylcry[hromy:i:: A See Ewropean Paen) Speciii-
] ) - \IR'l
A preferred route or 6-O-m1cthy2crymromycm A oul-
lived in Scheme 1. Ervisromyein A, prepared by ferments-
lien of Serepromyees er¥Ihreus 1s cximated (o 8ive oxime 4 o
whereig R s sikoxvalkyl. The 8roup R¥ may be jntroduced
by reaction ol':rylhrom)cm Awith the substitured hydraxy-
“anuoe REONEL, of by reacton of srvihromyein A with
rydrexylamipe bvdrochloride in (he presence of base, or
hydroxylamine in the sresence of acid. foilowed by reaction
with R'X. The rwa hvdroxy groups are theg profecied
simultaneous!y, in which R® o R¥ aze the same. or seqer-
tially in which R? ans g* wre different. Particulariv usefy)
Protecung groups ane substituizg s8] groups such as
lrimetbyisiiy!. Ccr.’-bu!}-’id‘.m:!h}'lsi,’}':‘. ert- 4n
hu:g-‘ldfphcn_t‘biiyl 2ad the like The prevtesiing grovps ars
then remaved and (he sompound s deaximated (o pradice
é-O-mcLh}‘!cry:h.romycfn A The order of deprotection
deexmanion s oo crinzal When jhe Prowting groups ire
subsututed sy, deprotecticn and deovimaion cuny be

Il
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Ontinued
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In accordance with the Process aspects of the present
Invention, ﬁ-()-mc:hyluy!.hmmycin A prepared by any of
the methads dreseribed 2bove is suspended in the desired
solvent and heared @ abour 1he refux lemperatire of the
solvent, Hewing is thea continued and the suspension is
Strred for an amouny of tme sufficien o dissalve most of
the salid, 8¢0enlly abowt 10 miguies 10 2 huurs, The
SUSpENnsion is they filiered hor, ff aecessary, the flirare may
be heated 10 4 er about the refux temperanure of the solven;
ta form a clear solutivn. The fitraze is then slowly conled 1o
ambient temperatuze with opticoal further cooling in ap
Ic-warer hyth, Ear PHIpOsEs of this specilication, anbieat
temperature s from bout 20 1w ahour 350 C 5.0-
mcrhylerymmm_vcin A form G salvace is then isolated, prei-
eribly by dlraien, uwnd the Wil erysials are transferred 1o 3
sealed contaiper.

€ oSt preferred solvent for tx isolation of §-0.
mcthyl:rylhmmy:in A form ) salvae 15 eifanol.
6-O-mc:h_vler_v’.hmmyc1u A form 0 solvite-carbomer
tomplexes are prepared by dispersing from abour 5% g
sbour 7577 by weight of a SAMOMET 1 24 Organic solven:
and mixipyg the dispersion with from aboui 957% 10 showr 543
of G-O-mc'.h_\-‘ir:rylhwmycm A fotm O soivate, A prefecred
OrZANIC Salvent js wrne, The mixiuge 15 then sizrred for 2
period of rime sufficicnt (o allow formaiion of the antibiojc-
carbomer compley, Eeaenally from abour 0.5 1o abour |2
hours. The salig complex is they 1solated, preterably by
Sltration, If Necessary, waler may be added 1o the mixture 1a
FOMole precipitatiog of ihe complex. The collected precipi-
12t< is then dried ang wilied 10 the desired panicle size by
sooventional methods.

z\licr::au'vcly. the carbomer complex may be prepared by
mixing 6-O-mc'lher:rylb.rcm}-'cin Aform 0 solvate and e
drv carbomer ig 2 limited amount nf organic schvent The
solvent is thap femaved by evaporation, thereby eliminating
the filirstion step.

The carhomers employed in the foregoing process are
branchad aCtyviic acid polymers with a high degree of cross
lirksag and thivkening cipazity. They Bave the general
formyls
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where 2 is fom ghoy <0.000 10 about 60,000, The averuge
tquivalen; WEEhl i T wiie (he Meeaular weignt i
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ArprAXimatel 3 mition, A Preferced matera) s inthe U5,
Prarmacopoeia 1 Carhomer VAP Thjs $rDOCer 1§ oiaggi.
fled 15 2 wager solubie wosin ind hag been ssed [n otier
Pharmaceyica; SOmMpASIOns for s ihicKening 1nd suspend.
G2 properies. o iS5 prescivacd $tale, the carboger T
tohtly ceiled moleayls and s thickening §Cpertivs 3re
hmited. However, due W0t efanvely high melecthar Weighe
and exiensive resip <88 haging, the carhoner can generare
& hign viseosiy gel This seliiog Bitully selieved to
CeCUT 38 2 resyit of Avidratinn aps REWIRR unesling. Ney-
wrdizaticn of the godic Fhups of the carhomer Wit a
suitable buse orgsgie or Inerganic buse is reqlired o funher
uncoil the molecule apd Senerate high visCosuay soliptippg

The 1erm "6«()-2:::2’:}1&}1h:.:my:in A form 0 solvage.
carbomer complex or grapule” reiars 1o the product obtamed
in the above provess. While got intendizg o pe Limited by
theory, the graonle is belicved 1o be held Wgether by hath
ionic alractiog Beiween the NG group of 6.0.
Biethylerythiomvein A o O solvare ang the carbaayt
greup af the cathomgr, 3oy e gl propertics of the zar-
bomer. ]

The antibivtiz-cabomer emplexes of this imveniiue cag
be empioved in dry form, peeferably g the fapm of particies,
Such panticles can be mixed with foods or beverages, cap be
wsedic prepare Liguid suspensings for oral adminsiraton, of
can be formed igrg SOnventional whoie or shewable tables
for oral adminisication,

In such solig dosage forms, the 2atbictic-carbame T
piex is mixed with ieast one ipert, pharmm:eu!icnii_v
cceplable excipient of CalTIer such as sodium cifrate or
dicaldum Phosphate andor a) fillers ur extenders such as
starches. lactose, Suciose, glucose, m anurtol, and silicie azid,
b) biaders such a5, for example, camnxymelhylcellukw,
alginates, gelatip, pelwin}'lpyrwhdonc, Sucrose, and acaciy,
¢) hursectazts such is givecral, ) disjmcgratmg 12cnts such
A% @gar-agar, calgjup carbonate, potat ar tapioca siarch,
alginic acid, cermin silicas, aod sodinm carbenate, )
solutian relarding agents sych 3 paraffin, f) absorption
actelerators such ag Qe rEry ammeniym <ampuunds, o)
welling Agenls such as, for example, cetvl aleohol and
Riveerol mooosiearare, h) thsorbeats such as kaelin and
bentonite clav, and 1} lubricaats such as ule, calcivm
stearale, magnesiumg stearale, sofjd polvethylese glvenls,
yodium laury] sulfste, and miyxmreg therect. The dosage
form may alsa compose bufering agenis.

Solid compasitions of 3 similar type miy ais0 be
employed as fijers jn sopt and haid-fitled getany capsules
using such eXARents as lictose or Ik sugar as we)) a5 high
molecular weigh polvetnvicne glyeals and e ke,

The salie! dusage Zarms cas be preparcd with CTalngsy and
shells such 25 entene COBLNES and other voatings well
koown in the phermazestica! fo.rmulnljng art They may
opticnally cantain Sraifving wrems and can alse be of 3
Composition that they release the active wgredicnirs) oniv.
er preferentialy, in g SeTiiin pan of the iatestical tragr,
optionally, in 4 delived mapner Exirnples of erabedding
Lompositions which cag be usedd include polvmeric sub-
$132Ces and waxes

The active Compotnds ¢an alse be i micro-encazsulared

lorm, of app

S, WIN 0fe or gore o the above.
mentioned exdipiens
Suspensions far oraf administranion Tmay conain, o
-earbcine complex, iner: Cluerts
monly used ta tae i suop 3. for examplc. waler g
solvans, solubilizing S2eIls and emulsifers such as ethy
cleokol, 1w ropvi aleohol ethv! Carbonate, cthy!
nenzyl sleohol, banzy! benzoste, propylene giveal, L3

Hon 1o the aniin

1

SUets
attle,




»

9
Putvlene sl dimethyt tormamide. ¢ils {in paricular.
Sotionsesg, 2roundsul, oor. e, olive, casior, ipd sesame
aiis), glveera), By iy aleched, aolvethviese giv-
Suis and AV 3018 esiers of serbitan, and miviures therear,

Besides iper diluents, the o] SOMPLSIIONs cag also
@clude adiuvanrs such us wening Agedis, cmulsifiing and
sWrending agens, swisiening, davinng, and pertuming
agenis.

Suspensions. in gdat) %o the active compounds, quay
SORLLR suspendicg A5ERIS 48, for example, erhen viated
Lostzary] zleohois, pelvovveliviene somiel and 3Grdtan
CSIETS, microcrvsialine vellulese, dluminum metelvidro e,
Denionye, aQar-aygsr, ang Gagacanrth, and mxiyres therent,

Pregerably, doe particies having average diamerery
smaller than 40 mesh 1420 mnerons) will be mpioved, For
use ig a pediatne 3LAPCNSION 3 mican paricic diamerer af less
than 3 mesh (297 mizrons) will be desirable. In some
Producys, the particles will be larger, baving a mean diumeler
of less than 1) mesy (2000 microns), o mose preferably less
thag 10640 microns (ahout 16 mesh).

To funher redyce disselution of the acqive drug in the
mouth, the womplexes provided in acee:dunce with the
PTesenl inventor can be prlvmer eoated, A vanety of
polvmeric mateials cap he cmpleved. ron-hamiting
Sxamples of such mawrials include ethyl cellulose, hvdrax-
Yoeopy! cellulose, h_\-d:oxypropyim:{hy! celhilose, poivvi-
iy aceite phtkalaie, ceilylose dcctate phibualae. hvdrox-
¥propylmethyi celluoge pinhalate apyd shellae, as well a5
Qutterous ather polymers familiar to thase or drdizary skyil
in the Phamscsutical ans. Such other polvers commanly
known by 1radenimes Inclede Eudrugin® E-100, 5-100 and
L1060 pebyners, available Fg, the Rolun und Hans Com.
Pany. Masi preferabie is hydraxyprr!pylmclh_v} cellulose
phthalare,

The use of nif sensitive coatings offer advanlages ig
addition o asze Soverage. A coaiing insoluble 1 2culral pH,
but saluble ig aoid {e.g. Eudnigh® E-180) can give complete
taste coverape in the peu PH of the moutly, while stll
altowing tapid dissolublion ip the strongly acidic stomach
contents afer swallowing. Comcrsuiy. an eqlenc coating
can be iosaluble ig acid o) water while dissalving rapidly in
4 nentsal buffer ghave Pl 3ara. Thig offers the appartunity
1 pPrepare g Suspeasion of antibiotic-carhomer complex that
FRMAMS intiz i the formulanog by rapidly releases the
antibiotic ig 1he intestize. The drug thereby remains pra-
ected from the hostije Environment of the stomach, but are
rapidly dissolved in the bigher pH of the ittestinal tragl,

Actual dosage levels of Active ingredients iy 1he rharma-
Ceutical compositions of this inventon may pe varied so as
W obtain an amoun: of the active compound{s) that is
edoctive y achieve the desyred therape stic response for 5
Particular patieny, Sompositions, and mode sf admy
tion The selected dosage level wi]] depend upon the actjvity
of the particylar compound, the route of admunistration, the
severity of the conditing being treated, and the condition and
PriOr medical history of the Paiien! beiny treated, Howeve,
% wimin the siii] oY e 4t 1o $tar dases of the zampoynd
at Jevels jower han required for 1o achleve the desired
Herapeutic efeat 3nd 0 gradually increase the dosage until
the desired affeut is achieved

Gcnerally dosage feveis af yhout Do o 2000, mere
preferanly of about 3 1o abguy, W mg of 5-0-
metb_\'lcr}'throm}‘sju Aterm 0 solvaie per kilegram of hody
WIght per day are sdmicstered 16 & mammalian patient [t
desired, the efective daidv dose maybe divided inw rouizine
duses for PUrpeses of sdiminivranon, C4L 010 [our seps-
fate doses per day.
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The febiowing Examples arz previded 1o enhle nne
sidiled i the 1R 10 PRactve the {ovensen and are Merejy

Uivstrative of the ovention. They showld Qo be regd 4
liminag e seope o1 e IBVERLON 35 deined in the oy 5.

EXAMPLE

Preparates of 5-0-;1::!h}'!cq’!g:-ﬁ:h)-:;a Feon
G.Ethancizie

b-{L!-mcsi:}'icr'-'throm}':{n A Was presared from arvibro-
mAbyo Hoo of the {0 SAOLyL pratecion of the
G2 and Cage hydroxy ErUps. melhviaton of 4 C-6
hydraxy group, deoximation an emeval of the protecing
Broups. and recrvstallization from cihanol cording o the
methed of 1S, Py No. 4,990,502,

A mixiure of 6-O~:n:rb}'!e:ylhromycin A(20 g), prepared
a5 described above, ang ¢thanoi (200 ml} was wamed i)
feflux and the msoluble marerial (11,2 g) was removed by
filtravon. The filirate was wansferred woa clegg fask ang
Beated 10 reflux. The vlear solulion was aliowed 1 cool 1o
ainhient emperature agd then was further cooled N 4g ice
bath. Tae liguid was decanted 1o leave 6-0-
methvlervihramycin A form 0 ethano'are which was sealed
in 3 eentainer withoy further drying The Z-thery angle
posiiions in the SNl orvstial X-1ay diffracrion patiern of
ﬁ-O-mc‘.hyl:ry(h:omycir: Aformn O-ethanolar e 4.72%:0.2,
6.60°=0.2, 7.72°00 3, 9.30°202, 1030°:0.2, 11 {9°20 2,
1186702, 12 720 0.2, 13.90°=0.2, 15.02%20 2,

T18720.2, 185020 2 12.08°20.2, 15.468°+0 2.

23.14%0.2 and 23.958%=0.2

EXAMPLE 2

Prepacation of 6-O-m::h_vlcr_v:hmm_vcin Form
G.Iscpropvl Acerage

A mixture of 6-(J-Tlcthy!crylhrum)‘cir: A0 g), prepared
is dc'scribc:_. W Exampiv 1, and BHOPOpVT acctate (100 ml)
Was warmed i 73% (0 The hog Selution was filtzred o
remove aces of insolublc materigl The clesr solugon was
then cooled slewly 1o ambien mperature. The liquid was
decanted and 1he wet salid sealed in centainer withoog
further drving. :

The 2-then angle pesitions in rhe single crvaral X-ray
diffraction natterg of 6-O~mcahy!cry:bmm_vdu Aform Qlso-
propyl Acetate ape 4.76%+0.2, 6.70%+0) .2, -1 5
9.128°x0.2, 10.36%n 2, 1L.96°%=0.2, 2.23°202,
12.36%20.2, 12.66°0.3, 11.84°.p 2, 13.98%20 2,
15.16%=0.2, 15.68°=0 .3, 2, 18.52“:0.3,

2132°20.0 apd

EXAMPLE 3

Preyaration of 6-O-mn:hyl::‘_v[hrcm_\'cm form
O Terrsbydrarurap
Armixiure of 6-O-m:zhyfc:yrhrom_vc:'n A0 ), pripared
A deserimed i Exampic 1. and iRtzabvdroriran (20 mb)was
wammed o 3C° C. The ot solutien was Hilereg gng the
fiftrate was cooje slowly 0 ambieg; waperture. The liguiy
was decarled and 1he we: solid sealed in 4 SORINer withoy:
further drving,
EXAMPLE 4
Prepuranion of 6-O-m::h_vl:r_vm:om}'ciz: Fern
thasepropanalare

A mixture o 6-D-m-:‘.!*._\-ler_v{burumycm A3
s deseribed in faampie 1, and 507 opagn;
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FAZA 0 607 . The het solugion WS praviy flered 1o
gve 10 b of clexr Jitae whieh wag coated siowly g

AT3ien: tempenamre T fiGuid was decanted ind the we!
selid seafed in 1 conttiner RZUL! Linger drviag

EXAMPLE 3

Conversicn of 5-Cemethyien tBromyoin A form 0
selvae 1o mMetf L I

ICmYen A farm O salve arecared as in
Exampies 1 —1is gricy L 3 vacuum ove (57 C 4,
Hg)w give :;-E'J-me:.‘:_»i:r_vthrnrnj.*:in Afarm L The 2othary
angle pesitions ip the powder x-ray diffraciion paiterg of
6-0-mclh_v!cr}'thrcmydn ALorm [are 5107202 4 88°20,2,
1.20=¢.2 12 25%=0.2, 1+.20%0.2. 1340202,
13.72%20.2 and 16.36%+0.2,

EXAMPLE 5

Comvemsion of é-O-mclh}'Icr)'mem_vcin A form @
saivate o 6-0-n:c:hyicr}'thromycin A form I]

6-O-mc:h_\'ier}'thrcmy:£n Aform 0 soivate, prepared as i
Examples 124, ;5 Paced in 3 vial aad heateq @ the vicuum
oven -9 in Hg, 100-1;0° CJ for 18 houss 1o alve
6-O-mcrh_vl:r_vthroznycin A forin !I‘mysrals. 5-C-
@metyvlervthromycin A form Hmells 3122335 ¢ 14, 2-theta
angle positions in the powder x-ray diftaction pattzin of
6~U~mc:hy1:r}'1hromycin A form [T are 8 32°=0.2,
9.48°202, 1hd4°=0.2, 11 7202, 11 88°20.2, L2.386%:0 2,
13.72220.2, L4l2e=02, 15.16%=03, I0.45%=0 2,
16.92%:0.2, 17,3229 2, 18.05°%20.2, 18.40%.0.2,
19,0450 2, [9.58%20 2, and 20457202,

EXAMPIL 7

Preraranog of G-O-mc!hylerymromycin A form 0-
carhomer omplex

The desired somplex is prepared by stirnng 4 mixture in
acetone of 3bnyr | % Pans by weight af go().
melhylcr}'lhrom_vcm form Dathanalace and | part by weight
of Carbomer 734p untid the mixturg ig umform. Walet is theq
added wisy stirring aod the res UNg precipitate is srirred for
abour 30 mimpes The solids are separated by vacuum
filiraion and washed with water. The damyp Gltec vake s thep
Passed thiough a 30 mesh sereen acd dried in 2 vacuum oven
at about 40° C. The peleney of the complex is determined by
colerimetre analysis.

We claim:

L Ao isolated er¥sialline antiokiotic designated 6-0-
mc:hyI:rberUmycin A form {1 solvare having the structure

Sl

1‘:(4/,( f,,/ ~J
o,
) ‘ {\ @
i o CiOH,
FeaAL ]

e}
o]
g

Sletle slectee from the gioup
aczizle, isopropansl ang

whereln § i salvanng
Lcoasisting of ethaggl, sopropyl
tetrabydiofuran,

n

iy

[
o

45

o
o

I
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Dsoivare esrding o
2-theta azgle positicas in rhe
fractien patrerg of +38:°202, 0.495%20 2
REEAETS 00347200 1009520 2,
S50 20 ) Ty 2, L4.820°0. >,
12, 2:1°=0.2, 1391454 = and :‘].495“:()‘:.
3. Aersiziline 1ntbione acording 1o claim 1 Naving 1o,
name cb-()-m::b:.'lcrj:'.hrcm}'cin Aform O ethanalare elarag.
nzed by 2ogey gk positius ig (ke powder vy
difraction mabem af 3704 2, 6.30%z3 2, Tz,
Y.30%=0 2, 10, H0%:0.2, 1.10°=02, 11.358%=0.2 12727200,
13.90°29 2, 1502°=0.2, 17 I8%=0 2, 18.50°=0. 2,
IT08°20.2, 19.65°0 223104202 apg 23957202,

+ Aenvstaliine antibioge According to claim 1 having the
nane G—O-mcxh}'kr}mrum}'cm A form 0.50prapy acetare
characierized 5¥ 2-thera angle POSTtons i the powder X-rav
cilfraction pamern of 4.76°20.2, 4, 0°=0.2, 7.80%x0.2,
9.128%+0.2, 10.56°=0 3, 11.95°=0.2, 12.29°20.2,
12.36°x0.2, 12.60°0.2, 12.83°%=0.2, 13.96°=0.2,
L3.16%=0.2, L5.68%2032, 17.28%20.2, 18,5270 2,
19.18%=02, 19.80°20.2, 20.56°20,2, 21.32°20.3 iny
23967202,

5. A orystalline anibicne con;iag e elaim | heving tne
name 6-0-memyicr}-‘mrcmycin Alorm O.tewahydrafurag,

6. A erysalline amibivye secocding to claimg 1 having the
name 6-0-mclhy.‘cn-[hromycin Atorm U.lsoprepanpiate,

7. A compositon COmorising 4 Serapeutically efective
2motn! of an isolaed 5—O-m:Lhy!crylh:'oﬂ:yn::‘r: A ferm @
solvate in combiniiion with a pha:mac:u[ica}ly accepiahie
cauTiRr
8. A method of fresling Facteriil infections 0 & host
matimalin aeed of such treaiment comprsing Aministering
1 the mammat 2 therapeutically effective amauns of g
Isolaed G-O-mcthylcrylhmm}’cin Aform 0 sojvate,
Y. A process rar preparing G-Olmcxhylcr}'ahrom‘vcin A
form 0 salvaze compasing ’
(a) Seavertiog er¥ilromycin A (g
methylerythromyvein A

(0) treating the 6~l'_'}~mc!h:.'l.:ry:hrcmycin Frepand e siep
2 with a solvenr selectd from the group consisiing of
elhanet, wGpropyl acelase, seprepanol, and ietrahvdro-
furan; and

(<) isolating the 6-O-mclhyicry;hmmycm [orm 0 salvyse

crvstals,

I8 The process of claim 9 wherein step {33 comprises

() convening ervtremycin A into an erviromyein A

9-cxime derivative;

(£) protecting the 27 gpa 3" bvdroxy £13Ups of (he

eryiiromyein 4 9.oxime derivapfue prepared o siep i

(&) reacung 1he product of siep §i with 1 methylating

agent;

(iv} deprotecting 1nd dvoximating the product of step i

10 form G-O-m:m_\alc:}'.:bromycm A

IT. The process of clg tm 10 wherein the s shven? is ethana!.

12. G-O-mc!hy!cr}'thmmyc:n form D-ethanoiye prepured
weording 1o the process of ¢lazn 1.

13 Txe process of claim 10 wheeein the solvenr s
sopropy| acerare.

14, 6-0-::1c:hylcr_vttarcmyc;’n lory Cisopropsd acerse
Prepaed aecording i the Process of Claim 13,

15 The process of shaim 10 wherein the wlhen:
30piopanl.

16. 6-O-mc!hyIcry:aromycin form Uisopropanciace Die-
pwed acoording 19 the Process of ciaim 13,

17 The process of cledm 10 wherein
terahivdrofyrag.

0-0).
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18 F-O-m:zhylcry:hmmydn ferm Quietrshvdrefuran pre-
pred acceidiag (o the process of claim 7.
19 A onrziex “Ompnsiag from about 25% o abow 93
of a1 isolared <r¥stailine antibone designated G-

methylenbromyen A form 0 soivate having the stmucrure ¢

W —
‘\\O\J/O

%

I wierein § s g solvating melecuie selpcred from the group
i ol consisiing of etbano, Bsopropy! aceraze, Sopropanol and
o c kirahydrofunn and from zhout 5% 1o abour 73%% of 4

carbomer COMmpIising

B dispersing a carbomer in an organic salvent; and
wherein § (5 2 soivating molecyle szlected frony the aroup (5) mixing the dispersing of step (a) with 6.0).
consisling of ethaaol, isopropyl acente, isopropanel and webylervihromyein form 0 solvate 10 aliow tormation
telraliydrafuran and from abou 5% 0 about 75% of 4 of the reaction product,
crbomer. 23 ﬁ-O-mcrhyIc:ythmmycin Aferm solvate-carhomer
20, A method of frealing Bacteral infections in a hos; complex prepared dccarding 1o 1he process of claim 23
mimms! g need of such ealment eormpoising administeriog 24. A process for the Preparation of 6.0
to the mammal a [herqpcu:ically effective amount of (he methvlerythromvan A form [cnmprisiug drying en solared
complex of clam 19, 6-0-mcrh_\*lcr)‘rh.mm_\;cin A form U sclvate ar 5 lemperarire
21 A suspeasiuz [or eral administrarion comprising the 3 of friom abewr 0° C. 1o abou 50° .
complex of claim 1Y suspended in 4 pharmaceulicu.ll_v 23 0A provess far (he Preparution of 4.0.
azceptible inert diluenr methylerythromyein A form i comprising heating an jso-
22. A process for the preparation of §-0. lated 6-O-mcm}‘lcr}.’r.bromycin A form 0 solvate ypder
methylervihromysin A fugm 0 solvalecarhomer complex of VacUim 41 & temiperature of between 3bou; 0% . and 1100

from ubaur 25 W abou: 93% of ap solated crysraliine ; O
anibiote designated 6-O-mctnylcry{hromyc:'n A form 0
© solvae baving the stucture




