;OPe3eC@x(d 6@, 2 -1 Pleurrmutilin Derivatives Il This invention conceriﬁ?

pl euromutilin derivatives that are useful a9 stable pro pleuromutilin JUN 2002
anti’bacterial agents and that are useful in the production of pl,éu,x onutilin
antibacterial agents. Pleuronutilin conpounds of the fornula Il H! Ni' ~ H
O NS Il ,~OHR ~0Or~"~0~""ii O~/ in which each of R3 and R4 is
I ndependent|y hydrogen) al kyl or substlitut ed al kyl, are disclosed in

Eur opean patent application EP 0 153 277. These conpounds have usef ul

bi ol ogi cal properties; especially chenotherapeutic properties. For exanple
t he conpounds of the formula I1,jnhibit.the.growh of bacteria, Mycopl asns
and Chl anydi a and have anti par@%@p@%ﬁpart I cul arly agai nst
coccidia) and growth pronoting activity. Hence these conpounds can be used
as nedi canments and ani mal feeds. However the conpounds of the fornula |1
coul d not preVhisisveptibe conteannplduiomutiliphderivatvést thatjare aispiud iag steblehprp-ar e not
available in cr. .stal.hi ne.form As disclose 4’n KSP Q 15 270%, tr}eﬁ1 g uld
only. be MEVPMEER Behafiena dris Ghd ghitcert Bl Hule Prodiciion oF meviEeeRs, "7,
di scl osembatBRaISagefis. t he extraction and purification of conpounds of the
formumla IVIaBMOIEIEHZ N~ N~",,~OHSH~p ~n~, O,""ii O11 JUN
2002 |V 11 JUN Pleommuiinneprepmwids of theoformuiallbut anal ogous conpounds

with simlar separation coefficients are not separated off and highly pure
forms cannot be obtained. Therefore there is a need for a route for

prepari ng conpounds of formula Il that
Ra \X
H,N, H O,
y N
j\r/ and
R, i
o IT

in which each of R, and R, is independently hydrogen, alkyl or substituted alkyl, are
disclosed in European patent application EP 0 153 277. These compounds have useful
biological properties; especially chemotherapeutic properties. For example the compounds
of the formula II inhibit the growth of bacteria, Mycoplasms and Chlainydia and have
antiparasitic properties (particularly against coccidia) and growth promoting actvity.
Hence these compounds can be used as medicaments and animal feeds.

However the compounds of the formula II could not previously be obtained in
highly purified form since they are not available in crystalline form. As disclosed in EP
0 153 277, they could only be purified using chromatographic techniques.

Austrian Patent 392 272 discloses methods for the extraction and purification of

compounds of the formula IV

Iv

R
o LA AR
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enabl es the conpounds to be obtained in highly purified form (for eﬁ,”?)l e
in crystalline forn). There is also a need for stable conpounds whi Hﬁ)?[loz
be used as fro-drugs for the conpound of formula Il. Accordingly, in one
aspect this invention provides conmpounds of the formula |l HR / R4~~~ N
~~R OHR3 ~SQIlr~~~ OO in wiigh each of R and Rz is independently
hydr ogen) al kyl or, together with the carbon atomto which it is bonded) a

o subst g B e SNEnEER Aok ERiinpbel i IEREP AR MAFART o O

crystal nooksparired Reharl Righlyepsat lfymdicdrnoete obheedf ore the conpounds of the
formula | are useful internmediates in the production of conpounds of the
fornula Il i nfherefore tete Sriaped foRa rerEpr Arensnnasampawndstafdaralani ghaty

ndependatiiey b cyeSunfp WRR Bt el Bupieg ol debrtmbRd Saelifle ot om
t o whi clfoin). i Théreridlatto snéaicopalabilé! compt@na whicH PafP be AP Bs pid)ﬂ&&:gé 6 the

exanple a 5 nenbered ri gﬂ). Preferably each R3 and R, is independently H or
C, to csomprynd offermuylgdhtion al so provides a process for the production of

t he conpounds nef lL.C i,S) I mula 1|1
s dof i ned ansaer g’ 3 01 BpecrBIPIEhih BETRL WnBalRRRIRE imde 2
11 JUN 2002 -3 in which R3 and R4 are as defined above, and isolating the
conpound of the formula | in free base or acid addition salt form The

conmpound of formula | may }bight ained in crystalli form The reaction may

be carried out in a suRn/atN fs,glv t such as,a | owgrwal cohol (for exanple
met hanol , et hanol or isdptopanof).\ The r Ry,J/ onpoyoH of the formula |11
is preferably acetone, gt af- Z>efie cycliopentlanone.[ The invention al so
provi des a method of produc| ng conpounds &_ t'he f or al.g Tl as defined above
in highly purified form (for exanple above 9570\utg{ corrprisiIng heating a
conpound of the formula | in the presence of a or .a solvent, or
both, and isolating the conmpound of the for a I'Vin free base or acid
addition salt form Therefore, to produce conmpounds of the fornmula Il in
pure form these conpounds nmay be produced as conventionally produced to
provide themin inmpure form They may then be reacted with a carbonyl group

of formd ahidH edth SfERCAADPRY iPhAYFeridenddy By&@ﬁeﬁ,hﬁkﬁ;&ggflyg%ér @ith! the chitonul a |

whi ch may be readily purified si'nce they aré obtadi in crystalline
form TR®m &pdchil ipbondas, Amyaivatkyl gneup; tahdnedsd of Fyvand Ristindepemgdentiyds of

the for described ahove...Preferabhl h cid,is_a weak.sol uti.on
of hyar Lught ARG GGt RN i ErmbSl o ibe BiIA a8y sede i
hydr ochknistat festh Gind Haficd mreedakilp puified Mherefsleshé bempsehdsfofahe empulnd aod
formula | as. defined above in the preparation of conpounds of the formul a

]|c | nI hP@q{P&ﬂﬂmquf%ﬁ imoﬁhﬁ]prmﬁpwérvprrmeuaqi%lef pedoreuia Ih in ghas shaycensble he
e e or abls Prepaidtigh akg Bfiadorclr AR HlBie KRR oF o oSS RBRANE

usef ul i nter Peefierdbiys eadhaR, amdiB), és indepardepdy &1 oo T, o6 G; atipdusdforms, fogether
formula Il in highl urifjed . form However the conmpounds of the formula |
are al s§HF e é?ﬁbﬁoe“'b%-laqus%% Cyloglkyl HRGBHHERAS SR AOBISHIPT, | |
because}xﬁﬁplgl'bygi,@é,gggr%?hngﬂ s, they are released nore slowy and in |ower
| ocal concentrations. so, they have | ower basicity than the conpounds of
fornmula |1 akdefembly eidvR, bed Reiis fldepéndentfle H o€, @b @ alkyke i nvention al so

provi des a pharmaceutical co sition conprising a co und: of the formula
|, as define b‘B\V/ﬁm&r?gmapfﬂ’(ng}%ﬁé’cﬁfﬂf?séangweaEregb‘i%I ‘gp‘g_ﬁrcf’F’é’PF’“‘#r%ﬁg’Fabl y
the conpasivia @Rohipristhglrehinp £ bhpBhfa bPForRAIL AL & Afined TbBve Wil d Bbohr

exanpl e
compound of the formula ITI




2 1 JUN 200Z as an injectable solution. Since the conpounds of the formnula
| are hydrol ysed sl owy under physiol ogical conditions and are rel 4siiy 2002
slowy, the pharnaceutical conpositions act as retard forns!of conpositions
that contain conpounds of the fornmula Il. The conpounds of the fornula I
may al so be used as a stable form of -Bhe conmpounds of fornula Il in aninal
feeds. The i m dazolidine noiety of the conpounds of formula | is nore

stabl e 3gainieH REBRY RAlakd ad WETrRIdYHoY ¢, Ohdl BB A heCerhiRpanddi the foreiwd ¥ iof the
conpounds of formula Il. Hence feeds which contain the conpounds of fornula
| are niree bass psecidtaddisicdesalirfpori (Tikerroomesed ob fermmng dasay benebringdfisund in
ani mal fceesgﬁl.. Ig use the effective dosage will vary dependi ng upon the
parti cul o cé’?ﬁ) LA enpl oyed, the node of admi nistration) and the

treat nent . degineagacddaVBNEbe satriedlcae P %ult@slesbveRS sittds-DRMeeaicdhs] @bt

anti - anaer obi cs can be obtai ned when the conpounds are adm nistered at a
dai | y desample methinalr ethanal lppssoptenaopl)bed for conpounds of the formula Il in

EP 0 153 277..1f the conmpound is.adnm ni.stered internall he sage_ form
mmy contal n 118 2HDRE RAPSTALAEnR 8RR T et B e b 3ROy o0 o
ear ner Qycldpérdifithe. For the prophyl axis of m croorganisminfections and for
growt h pronotion in donestic aninals, the dosage will vary dependi ng upon
the size and Thgdnwintpohalwrprenides adnethed of preducimgssanerpungs of dheafppmala Has

prophyl 1 C t.onent. .rel at.iyely | 1_RNi [. Vel | ong
e pREPE MG AL YRRt Fonln (P HABER Y5 3007 PR BB e B8l prooe
descri bedmboind efreudssuiafl inhée fpedsbhdedof dn hdid P 20soldmsht,20r /both Faid i@bl@ﬁn%]i tis
preferred to adm nistered the conpound in foodstuffs. In this form the

conpoundke eAmpoyndielthe farmuly fbin feq basej of acid agdigpmypalsferme (Thereforento of

swi ne d r I\ [ I

el o PEAGE ShmpOR R Re SorghIE rl Gl B il WnBERES Bhbe BiodiEb R
14- O-( conventionally produced to provide them in impure form. They may then be reacted with
[1- (2, 2-Di net hyl -5(R) -i sopropyl -i m dazol | di n-4-on_-3-Lxl ) - 2- met hyl pr opan- 2-yl
Jthio acérc}a{bopy{rg{qupiqf fﬂmul@ I@/aslqesgpped above to provide the compounds of the

1- [ (D) - Zofhd'?wha | RUEXEY) BRG] sifed BlelYarP bBRaRte '%{mr )
mutili n??u]?/’g]r ogh o??h{e»ﬁaﬁr}e eé@sl)}sgﬁl/fg stﬁnc 105’3 #1903/& e;b.ge %Lﬂo%)‘gls #m The

t ert . bucyinpetrds| aftthe formmda 3 onkgydthan detdoaverltd © camppmingd of chabootuldIbas t he
addi ti orc‘l of, 19 EI sodi um hydroxi de. The phases are then separated and the
or gani c 9p¥EDEd @ Vfashed twice with about 200 ml water. The

tert. buryl metphitebithel idlisSd Wehe Go1tibn ¥ hyHRRNIRR! A4€ of $s a rlikrufdf 2002 -5
di ssolved in ethanol. The ethanol is evaporated off and the residue

col | ect selventrandraweak solutoniiof dydrpehloric 228D ml et hanol and 250 nl acetone
and the mxtuyre.refl.uxed for 5 hours. Thereafter,t mxture .is left at
oom t emper ar i dPTEBROL A PRYS s Tiof BoRRPR QUL defnadiord! o
at 30 Cirnid pregirariayeak compows (cFtne! forkkfla M DAKiphly’p@ifiedfdimy! of the _
et hanol / acetone solvent is evaporated off. The remmining crystal suspension
i s cool ed wi fllejineensinn algoj proxides arcompoppd of tm forgrula hinshighly pyrifiesy fogm

washed @@ﬁ‘%ﬁé{l aqtl%P%%a% g%;eeﬂrekégaﬁgx%q%gbg%i ).The filtrate obtained

fromth ion Stéep’1s evapora resi dué dissolved in 75 m
et hanol and Zherdompoehdnet thEfermiulitIuare ex&emefyt usetuisihtenmiediates4Bathemdble he
roomtenperature and the precipitate, i.n the formof crystals, then

filter eBTPRTAIONRE cOmpoLaisohihe forapladdn deehly PHIESE domR hatRrevEhidSdried in a
‘c’:ac ‘é)‘g? ng{’fé‘sg’.“nf}[%'gé '[f&‘i’mﬁﬁ Yskebio Webiul 3t sAbleCHrBEdrak ofn bt BROWmpoihdt B 177
1- (2, 2- Dienfoirinpla B (Hepauss patr miyysiologital s, tey ark- reteasSed; mor€ skomtliahg i pawer2- y| |
thioaceryl ] mutilin 100 of 14-0O( .

1-[(D)- -c&lwwafsaumwyvbla&ynhw BAY L Wer - BAsICHY | thatb PercomBaungs 94 dermpyla )il and
mutilin r PYoYaN! Fesdi Ssol ved in 1000 mM water. 1000 ml
tert.burheﬁy%e]?ﬁelﬂégt 1grgmgi?gfeédded and the pHis adjusted to about 9 to 10 by
t he addi ti on Thkreférethe dmiientioln aiko prodides aiphaphaceesca roentgosivioneqompisig and

t he organi c phase is washed twi ce with aboput 200 ml water. The .
t ert. buFYPRE %P%Fﬁeff’“?‘yaﬁ'r a3 defined 6‘?‘?"%%‘6&] f rPéaF%%‘iCHH‘éaqysa‘ifFE@BlC\Fé‘H"an 200

m acet 49 ; : ] EhfANS . e
resi due@?@e@?@ﬁ%@&?ﬁ%ﬁid%d?ﬁ?%@éﬁ glntg‘?lgggp a%_?ﬁgil()- 3 nmu?rg#éggf g?mslglgve
(obtai ned from Merck) is added and the m xture is refluxed for 27 hours.
Thereafter the mxture is left at roomtenperature overnight. 3 g of
activated charcoal is then added, the m xture is stirred for 5 mnutes and
is then filtered. The filtrate is evaporated at nornal pressures to a

vol une of about 200 ml. Seeding crystals are then added to the clear
solution and the solution stirred for an hour at roomtenperature and 2

-, = - - 3 o Y Y Y




|

Exampl e 14- O
[1- (2, 2-Di net hyl -5(R)-i sopropyl -i m dawl i di n-4-on- 3-yl )-2-mlft hyl 11 JUN
propan-2-yl]thioaceryl ] mutilin 1 g of 14-0O{ 2002
-1-[ (L) - 2- am no- 3- et hyl bur yryl am no] } met hyl propan- 2-yl thioaceryl )
mutilin hydrochloride is dissolved in"10 mM water. 10 ni

tert. buryl nethyl ether are added and the pH is adjusted to about 9 to 10 by
t he addkg poinjedtatilo spiusioni Sime g exmprainds op theyfogmuiahbarediysbelieed fovhee base

form The,phases, ate.then .separated and .t he organi.c _phase. i shed tw ce
wi th vab B8 PREOIHE GUTGRREY A sErelare ol RRoMasRACERs AL solfRstionse | <
di ssol Ved dsreRe® FORR: of [iHnRRI0ME /hdr SofMaP BsRp@ehde fof tBe bridiga TSI due 11
JUN 2002 7 collected. The residue is dissolved in 10 mM acetone, 1 g of a

0. 3 nm nol ecTharcomipeveds of hiddetnulad mite ks Yoe wsed as arsegbleifaath ebHthe48 hours.
Thereafter the mxture i.s.filtered.. The f.iltrat.e. is evaporated in a.rotary
evapor atGPPAiTEArIoFESRdLin purTdreds: T hip e SERERL Ry Smpuad
acet onefGih )5 e edndee histabmsAbfyhap ydeffsarnbh dn the NOWeSpAdidgORBlety of

tenperature) the precipitation is filtered off, washed with

t ert . buthgl sampopnds he foramda &k | Hengenfeedsywbishraodiaie the qiepabnde ¢f derydal arerel t
at a tenperature of about 170 to 173 C. _Exanple ~ 14-0O [ .

T (5- et FPE By 30 SRRy oS ToR AP PreBasies Srimang o iy ima e
propan- 2- yl ] 14 RkOaeedidctive BBbdge! il vy Aepehidiny apsH S8 Perdlar dbdbpotgl out in
exanple 2 is foll owed except that the evaporation residue is dissolved in
met hanotmalayed. the treedt off admipistagon, anduhe mepmeng desred. Hbwevkri sstsfeetpst al s
nelt at_a fenperature.qf about. 156 o 158, C .x.m.7

Ta- O (| Fopht B EnEionieEgh a3t abatiabil HEh T o Wity SPTRRRUEES 2 o ey
| pr opagdminidibredia@ achilily| dosagBdtsihilir © R6QLCELALPe PR IR PoEndPof MRtfofRlla0Wt | N
example 6_is foll owed except that, instead of 2-butanone, cyclopentanone is
used. THeERQ &3P &7 Vst Kithe gempound & adsnpistesed incergallyyyhe dosage foen Y C. 8

14- O ( éor{n%u%thg 'c?ﬁn‘pﬁg%d? 'ggﬁc?xjﬂ'\\dl{) ¥ rﬁi %%ﬂ%{%ﬁ{%iiﬁ \Qr %‘&P@ Barfiey tn' diluent.

t hi oacetv trl oride

[ 1- (2, 2- D mefFby theSgrdphylaxis rod pyticrocrgahdso linfdcions- and- for grgwih- pretrivyibn in

pr opan- 2@%'4”" Qacetél mutiljn is dissolved in 80 mM water and 2.9 nml of
37% hy dFORATHT 3Emals; defesags Wy vamhdensnding upon dhe, sizeand 1age 9 theanigil hour |
The cle | d¥d L Iypcg}hé' a'h?p? ' ' Jol
corrpoun%q? Eﬁpélﬁég? Séfﬁd( 98% Béur I té;’)f.81r pﬁ)%ilﬁ%fﬁ gg@flﬁ&ggﬁ%ﬂ%@oﬁéj_%ﬁy ( 1-f
(D) - 2- abt adm3nisetedvivenaviopg sime | Preferfednadsky irRdxipking 2varér dridofoodstuffbaxe i | i n
hydr ochl.or.i de

0 f 14- ] ] ..
Y 00 Lt g st 8 Sortis o, bpimppvnsis A5 hey o 1L i BP0, 553,20 7ry FBF BISSnitS y1 1
t hi oac eFx‘sé'fz_:x}éﬁJid Adrhinisteréil $KOLMHRHoUNA iAFBodduffEt iR forf] tRe dombodds Y the

hydrochloric acid are added. The mixture is refluxed for about 1.5 hours
and t hefPranuladl armugfylonahy prephylache dreatrmens of swiinpudysestey.-ssol ved in 50 m

pater and t NG GALILIAnk SndcHBER ok AR dbSrikBby'Sal I diabpfe SRGPOA 1 pur e

temperatures are given in degrees centigrade.

Example 1 14-O-{[1-(2,2-Dimethyl-5(R)-isopropyl-imidazolidin-4-on-3-yl)-2-methyl-
propan-2-yljthioacetyl Jmutilin |

100 g of 14-O-{1-[(D)-2-amino-3-methylbutyrylamino]-2-methylpropan-2-yl-
thioacetyl)mutilin hydrochloride are dissolved in 1000 m! water. 1000 ml
tert.butylmethylether are added and the pH is adjusted to about 9 by the addition of 10 N
sodium hydroxide. The phases are then separated and the organic phase is washed twice

with about 200 ml water. The tert.butylmethylether is distilled off and the residue is



... " 11 JUN 2002 -9 Cains 1. A conpound of the formula I lR~ H ,,..~ R/
NRA ir~, N~SO., ""~~"\\ OHlI RBOOin crystalline form wherein each
of R, and R2 denotes independently hydrogen, alkyl or, togét her wi,t le;m
"carbon atomto which it is bonded, denotes a cycloal kyl; and each‘éf gzhd
R4 denot es i ndependently hydrogen or %I kyl. 2. A conpound according to
claiml1l in which R and R2 denote met 3. A conpound according to claim
1, whic 14- O | sopr.opyl . .
i daon%sé(?slr‘ie%“bﬁé’%“ ¥y &#%O? B RS Je5islug | COHEGIRG-; The Fesiue
Cormoung otw@a fnwwh@emaaa%adzﬂwmu ac&bﬁe smdlmevmr%ﬁb RefMikeEr Bhdugs.

| ndependent y hydrogen or C -C6 a . of a conpound of the formul a
|, as d@hemnsefler meamanm: 1s lelftnattrbempnemqbamnurerfonﬁbmmr#ﬁdlmdsb&fbret beng or mul a ||
H/ H2N ~~~r~~ OO0 ~~""'~ O wherein R3 and

R4 are Sbiemed fféavapﬁrchoa.%w °G hnda“'ﬂﬂﬁ*'l"t’%ﬁ-ka‘%w“ és%ur 129 m b SR 6500 6.
A proce?rﬁ f%e Eﬂﬁn@(a%%%' lfs()ertlgg;&gféﬁ%‘ff‘d%hé’&xﬁ ffin god’rwbasu e % jdef i ned

inclaims y pur| compri sing conmpaun f t he
f or mul acd»oledimdei‘ce ad stifred If@1 an Rourl Hrﬁ&ﬁysxal%sawtfmem‘d sasheedi witbcold ebanodnt |
or both, and |solat|ngthe conmpound of the fornmula Il in free base or acid

addi t i ofndsdried fpp yacyum grisk. o dbe dilwge quPé“pr‘r Bamche SHogHon HeP SotHIBOREY of t he
formul agdg ufSredialit A6HoivBd &l 25 W1 ethanol and 25 ml acetone. The mixture is left to stand

for 48 hours at room temperature and the precipitate, in the form of crystals, then filtered
off. The crystals are then washed with cold ethanol and dried in a vacuum drier. The

dried crystals melt at a temperature of about 174 to 177 °C.

Example 2 14-O-{[1-(2,2-Dimethyl-5(R)-isopropyl-imidazolidin-4-on-3-yl)-2-methyl-
propan-2-yl]thioacetyl Jmutilin

100 g of 14-O-{1-[{(D)-2-amino-3-methylbutyrylamino}-2-methylpropan-2-yl-
thioacetyl)mutilin hydrochloride are dissolved in 1000 ml water. 1000 ml
tert.butylmethylether are added and the pH is adjusted to about 9 to 10 by the addition of
10 N sodium hydroxide. The phases are then separated and the organic phase is washed
twice with about 200 ml water, The tert.butylmethylether is distilled off and the residue is
dissolved in 200 ml acetone. The acetone is evaporated off and the residue collected. The
residue is dissolved in 1000 ml acetone, 50 g of a 0.3 nm molecular sieve (obtained from
Merck) is added and the mixtre is refluxed for 27 hours. Thereafter the mixture is left at
room temperature overnight. 3 g of activated charcoal is ihen added, the mixture is stirred
for 5 minutes and is then filtered. The filtrate is evaporated at normal pressures to a
volume of about 200 ml. Seeding crystals are then added to the clear solution and the
solution stirred for an hour at room temperature and 2 hours in an ice bath. The
precipitation is filtered off, washed with tert.butylmethylether and dried in a vacuum drier.

The dried crystals melt at a temperature of about 174 to 177 °C.



1, conprising reacting a conpound of the formula Il, as deflined in claim§5,
with a conpound of the fornmula Il OIlll RL R2 wherein R3 and R4 are1a7sJUN2002
defi ned above, and isolating the conpound of the formula | in free base or
‘acid addition salt form 8. A process according to claim?7 conprising
reacting a conmpound of the forrmula II-6- as defined in claim5 with a

conpound of the formula Il1l, as defined in claim7 in a solvent, selected

fromne | 3Qut@ﬂ?i-(ﬁﬂd)ihf%@@fl@l@ﬂ}l@oprd}fyl-ﬁl%i@awlﬁﬁnuh@{-ggﬁ)-ﬂncd‘?ylpr ocess
for the producti on of conpounds of the fornmula Il, as defined in claimb5,
i n free poepe-byllthivagerdknutlin salt form conprising reacting a conpound of
the formula Il with a conpound of the fornula Ill, as defined in claim7,
purifying the conpound of the fornmula I, as defined in claim1; heating a

purified comggndopi4idie;fa@smibmito-8inéthpibRfyeFIameR] of- methydsroga-y3- sol vent ,
e

or both, and isolating the conmpound of t ormula Il infree base or acid

addi t i othisagdetylj wprlin hydrochloride are dissolved in 1500 ml water and the mixture stirred.

AL Aol A 0 S AL 32043 RE MR XSRS RNS: Bhfabe3) o

calcalc

W] ca] cabl¢ b &kl ik C e 3nasels Gt eldnCabarléd AdCik Gt ﬁz%ﬁhase is wash&

}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
g&(} /(;: ;;1% )c@]/rca]w)ﬂ] ebc}m;at]}O?}aqlba]a;cg]&f@] wi ]al]ecﬁa}mm]lfu}maamgaiv]euapmwp_dff E]zder] |

9 *o kX ... /a ~XSni cal cal.cal calcal.chalcal ca] ca]cg] cal ca
] ca] ca] Egﬂgaﬁrﬁ%f]“ﬁcaﬁ“ctﬁfl@ﬁﬁa%f E’% ;%@DZ] ﬁ%}l E“i]cg’ﬁ] 1&%@&@5@‘1%]@?% za“g+294A4
445] 555564 6B A1c10BRGBE mixfurd teTukedifer EWoupd) TRdreales ahe Alichad slegdical cal

ca] ca] cMa] c™a] ca] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]ca
------- room temperature for about 67 hours before being subjected to evaporation at 30 °C under

i ol VPR R A B ST by et o] AP B ERPE MR SR Ly oLy
SQUQ/ OXaDERED Ko\ivs BORe <rystal <t gpefiibn is C331ed @/ @bahyG0irmi [e¥ dved]rgic afiea) ca] ca]

ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca]ca]ca]] cale((:ba] caj Cﬁ%;;] cal ca] ca]
€T, }n a

ca] ca] c&¥E 1fjegmed. (Washad ygisky isgprppanmgaRd (1grr.butylmetlzy)

K10%&' ( )5. 0. (i)~ o
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Example 4 14-0-{[1-(2,2-Dimethyl-5(R)-isopropyl-imidazolidin-4-on-3-yl)-2-methyl-
propan-2-yl]thioacetyl ) mutilin '

The procedure set out in example 3 is followed except that the evaporation residue
is dissolved in 480 ml methanol and 120 ml tert.butylmethylether instead of isopropanol.

The dried crystals obtained melt at a temperature of about 174 to 177 °C.

Example 5 14-O-{ [1-(2,2-Dimethyl-5(R)-isopropyl-irnidazolidin-4-on-3-yl)-2-methyl-
propan-2-yljthioacety] Jmutilin

1 g of 14-O-{1-[(L)-2-amino-3-methylbutyrylamino]-2-methylpropan-2-yl-
thioacetyl)mutlin hydrochloride is dissolved in 10 ml water. 10 ml tert.butylmethylether
are added and the pH is adjusted to about 9 to 10 by the addition of 10 N sodium
hydroxide 1o provide the compound in free base form. The phases are then separated and
the organic phase is washed twice with water. The tertbutylmethylether is distilled off and

the residue is dissolved in acetone. The acetone is evaporated off and the residue



1098 ()-!n%0%& ()-! S1S109& ()-!S1S10% (& ()-!xS1S10%&' (ﬁ- E+niV

CH10% & ()- 10% & ()-10% & ()-Y'10% & ()-@10% & ()-s' 10% & ()-m 10M LONMUN 2002
oMV I P@10%& ()-!1 @ 10%e& ()-!>0@10% : & ()-! @10% b: b& ()- @

10% & ()-#10% & ()- /9 dEnMN 1P@ 10% & ()-Z.F10% & ()-3+8&$10% & () -)

10% & ()-:$10% & ()-#s10% & () - uv7 F 10% o0& ()-'10% o0& ()-F 10:: 10::
10::1)6y10% : & ()- 310% & ()-1$10% &-T-) - XQz[ 9uV7

1 S$109% J' J& ()-3S$10% 0& ()-3! #10%00& ()-!#10% ' & ()-!#10% P' P& ()-#10% B&

() - QKOPGBIetted. | THOTesidhe'is disdi®dd A '16:nf1) ac8 BnbB1L Q%R0 B)nrs 'ntdiddifarosieve is

added and the mixture is refluxed for 48 hours. Thereafter the mixture is filtered. The
filrrate is evaporated in a rotary evaporator and the residue collected. The residue is
dissolved in 2 ml acetone and seeding crystals are then added. After 2 hours at room
temperature, the precipitadon is filtered off, washed with tert.butylmethylether and dried in

a vacuum drier. The dried crystals melt at a temperature of about 170 to 173 °C.

Example 6 14-O-{[1-(2-ethyl-5(R)-isopropyl-2-methyl-imidazolidin-4-on-3-yl)-2-methyl-
propan-2-yl]thioacetyl ) mutilin

A procedure analogous to that set out in example 2 is followed except that the
evaporation residue is dissolved in methanol and, instead of acetone, 2-butanone is used.

The dried crystals melt at a temperature of about 156 to 158 °C.

Example 7 14-O-{{1-(5(R)-isopropyl-2,2-tetramethylene-imidazolidin-4-on-3-yl)-2-methyl-
propan-2-yljthioacetyl Jmutilin

A procedure analogous to that set out in example 6 is followed except that, instead

of 2-butanone, cyclopentanone is used. The dried crystals melt at a temperature of about

130 10 132 °C.

20 g of 14-O-{[1-(2,2-Dimethyl-5(R)-isopropyl-imidazolidin-4-on-3-yl)-2-methyl-
propan-2-yl]thioacetyl Jmutilin is dissolved in 80 ml water and 2.9 ml of 37% hydrochloric
acid are added. The mixture is warmed to 90° for an hour. The clear solution is

lyophilized or spray dried to provide the title compound in pure form (98% purity).
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propan-2-yljthioacetyl Jmuiilin is dissolved in 100 m] methanol and 9.3 m] of 2N
hydrochloric acid are added. The mixture is refluxed for about 1.5 hours and then dried in
a rotary evaporator. The residue is dissolved in 50 ml water and the solution is lyophilized

to provide the title compound in pure form (98% purity).
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1. A compound of the formula |
F{1

in crystalline form, wherein each of R, and R; denotes independently hydrogen, alky!
or, together with the carbon atom to which it is bonded, denotes a cycloalkyl; and
each of Rz and R, denotes independently hydrogen or alkyl.

2. A compound according to claim 1 in which Ry and R, denote methyl.

3. A compound according to claim 1, which is 14-O-{[1-(2,2-Dimenthyl-5(R)-isopropyl-
imidazolidin-4-on-3-yl)-2-methyl-propam-2-ylJthioacetyl}mutilin.

4. A compound of the formula | according in claim 1, wherein Rz and Ry is
independently hydrogen or C4-Cg alkyl.

5. Use of a compound of the formula |, as defined in claim 1, in the production of

compounds of the formula I
R, H
HN 711, ,{,\)4 o
S,
M0 o

wherein Rs and R, are as defined in claim 1, in a purity above 95%.

1I
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in claim 1, in the presence of an acid or a solvent, or both, and isolating the

compound of the formula ! in free base or acid addition salt form.

7. A process for the production of the compounds of the formula |, as defined in claim
1, comprising reacting a compound of the formula |l, as defined in claim 5, with a

compound of the formula il

)i m

wherein R; and R, are as defined above, and isolating the compound of the formula

| in free base or acid addition salt form.

8. A process according to claim 7 comprising reacting a compound of the formula ll, as
defined in claim 5 with a compound of the formula lil, as defined in claim 7 in a
solvent, selected from methanol, ethanol and isopropanol, or mixtures thereof.

9. A process for the production of compounds of the formula I, as defined in ¢laim 5, in
free base or acid addition salt form, comprising reacting a compound of the formula
Il with a compound of the formula Ill, as defined in claim 7; purifying the compound
of the formula |, as defined in claim 1; heating a purified compound of the formula |
in the presence of an acid or a solvent, or both, and isolating the compound of the

formula Il in free base or acid addition salt form.



