WD 01/ 77360 PCT/ GB01/01661 METHODS FOR ANSAM TOCI N PRODUCTI ON Fi el d of the
I nvention This invention relates to processes for the preparation of

ansanm t oov@e1/7i3m0 parti cular 5 ansam toci ns which can be pome®ni/edet o

mayt ansi nol . Background of the Invention Hi ghly cytotoxic maytansinoid
drugs and their therapeutic use have been described in U S Pat. No.

5, 208, 020. These dr ugsMETHORS POBpEXSAIVITOCITN BRODUGEIOQN pr ecur sors 10
produced by fernmentation of mcroorgani sns such as Actinosynnena. Under
defined culture conditions, Actinosynnema spp. such as Actinosynnema
pretiosum produce a nunber of rdfiadedthemawmtib®Cci ns. The maj or product is

ansamtocin P-3_w.th an isobutyryl npiety at the C-3 position. O her
ansani t oci ns di f%r“i“’ﬁ@t“l‘)‘ﬁf’lﬁte?ﬁpt“l’?éss@ fgr thﬁ(PSﬂParéﬁ“H’eOfc"ﬁs&FWO‘éF% ippasiReEd as

m nor C@”DQHs%Hﬁt%cme&cI{&h'Bb@&Mbrtéﬁ%%ythnsnﬁ2 (propionyl 15 noiety), P-3'
(butyryl noiety), P-4 (isovaleryl noiety) and P-4' (valeryl noiety). All

t hese conpounds nay undergo reductive cl eavage to produce a comon
product, nmaytansinol (form PPQQ"%PIM}‘@W&"QEFNE nunber of ot her

ansam toci ns are produced at re nodified at other sites
in the nol ecul eP(lgiysdcrmwlameydartsmomcﬂgmmshleatﬂ@ob)pcutiﬁhseshavdbeemoiescn;bed)duce t he

desired P-0 rocesses for, ansam tocin P- roducti on
from Acti nos@r%elrzr%‘:ﬁoé 28020 haveThﬁ (Eugs&%% ‘?rﬁpélEFdltﬁmtg'S% OC“’f\ngcurSZ?PSlGZ 940;
4,228, 289; pf-deEeﬁb?%mer&ﬁtdm%féﬁ&o&@aéusrﬂsrsugﬂselﬁ:ﬁ:basynntaﬂﬂ@se met hods require
addingafilter a wat er - sci bl e solvent to whole fernentation
broth, renoving @S?Wdﬁgne&ﬁﬂmﬁﬁf‘?“g&tof‘?\d“t"??éy”élffﬁ%fﬁﬂssuﬁé%‘f‘it’ﬂﬂsyﬁﬂ”f? a

vat er - i MM $edrdlin $0duée B humbes ONRRddrataniGciad drHe n%‘édr@k&d@&t‘@ﬂls%ft&upﬁ@r ol eum
ether, purifying the Bmem pitate using silica 25 chronatography, and

crystal | i zvig o sPEyRbmeistyfatthe et PQ?HWGanngMWCW difgerigg galy dn e £51 i on.
Al ternati VS RAEERACE Hfga&eeags B entsL B- 13AERLALALy), pgzt(gﬁogwﬂ y Stlica

chr omat ogr aphy t "|er ol vent ‘extraction”an | 1'i zati on.
These p¥F ocawsay, Pfér{blhmryumerdtybd’ fgésqwalac'tmpteabhmi Igfﬂ'e(wdsrybhoam;ahll theed n P- 3,

but the v e st ages whi ¢ nt.r duc
limtati ogg&gﬁqlﬁ%grrgégdsn\égrfggregg&%r yvn? o %dpl)ltcar a rr(’)nrlfén pr%%rct WY because
of the ext (fermePy0)t Inddditiong tamumbeafof bther ammcm@anerprodmmwvdlmmd/htche

T, o nedts el Poteifsd S e B PR e Bt B pseRee.

utilizing bedete tRddtsiHEITE0 of @k Abmd Stages. 1

20 Processes for ansamitocin P-3 production from Actinosynemma spp. have been
described in US Pat. Nos. 4,162,940; 4,228,239; 4,356,265; and 4,450,234. In general,
these methods require adding a filter aid and a water-miscible solvent to whole fermentation
broth, removing solids and extracting the aqueous fraction with a water-immiscible solvent,
concentrating and precipitating with petroleum ether, purifying the precipitate using silica

25  chromatography, and crystallizing followed by further chromatography or re-crystallization.
Alternative processes utilize Diaion HP-10 adsorption instead of silica chromatography
followed by further solvent extraction and crystallization.

These processes can be used to gain acceptable yields of ansamitocin P-3, but the
methods involve a large number of stages which introduce limitations in large-scale

30  production operations, particularly because of the extremely toxic nature of the ansamitocin
compounds and the necessity of ensuring the safety of the human operators of the processes.
Thus, a need exists to have a safer alternative procedure available, utilizing fewer and more

contained stages.



WO 01/77360 PCT/ GB01/01661 Sunmary of the Invention One aspect of the
present invention is a nethod for preparing purified ansam tocins

conpri si mgovhersst eps of: a. culturing an ansanitoci n- pr odBCT/GB01/01661

m croorganismin a liquid culture 5 nedium b. treating the culture nmedium
to facilitate solvent extaction of ansamtocins; c. extracting

ansam tocins fromthe culture Bemmany ofthblisentiérorati ¢ hydr ocar bon sol vent;
10 e. concentrating the extracted ansamtocins; and. f, .purifying.the
ansani t oci ns by dﬁ%&‘“’&‘l qf;ﬁfé’ﬁsf‘)'ﬁ .mvﬁ\%bQPH%? mﬁé‘B‘gg’{ p{‘ff’aqnﬁé’“ﬁgfe‘gaé‘ﬁ%mfﬁ{}‘énti onis
a met hod f @bmprisifpthe stepspir i fied ansam tocins conprising the steps of: a.
cul turing an ansam toci n-produci ng. mcrogorganismin a liquid culture 15
medi um b. extracting SHEERE ABAISHRIQCHRROSYrENEIBICTogTeaNIER AR {HAWE SHER ar omati ¢
hydr ocagbom,gaiyent; c. concentrating the extracted ansamtocins; and d.
purifying the ansamtocins by crystallization. 20 Detailed Description of
the Invention All pulb itrgafingdhescultirg medipmrtg favilitate ealvent eftactidn 6 pat ent s and
pat ent appl&&gﬁ%ga; cited in this specification are herein incorporated
by reference as thdugh fully set forth. Methods are provided for preparing
purified ansanit oci ng. wkttdeting ansarfitdcins fbmahe alter. médbinTweh aresrbmaisc conpri se

t he steps fdrcul turi ?g%an ansam toci n-producing mcroorganismin a liquid
culture medvl car?or"esgvl g the culture mediumto rel ease ansamtocins from
the mieroorgani sm i rt Gordchtracing the ettradred ahsamitbanchyd facilitati ng sol vent
extraction, extracting nsaifi t oci ns .fromthe[,tr_eat ed culture nediumw th
an aromatic hydrocar oﬂ“‘ﬁ}ﬂ’% @nsamigeinshy grytalizstitthe extract ed ansani t oci ns,
and purifying tbhgoaRsaApict SCthsrefMt iGTTibRlslainde¥ddsy: prafdrify b&imeat i vel y, the
treatment step can be omtted. The purified ansamtocins may be reduced to
mayt ansi nolRn@AdosiALtompEsiag g FiepoRfin P-3, P-1, P-2, P-3', P-4 and P-4'. The
purified ansam tocing Qﬁlﬂﬁ'iﬂg ) %Lﬁ{it%ﬁ{-yrohﬁmglxﬁ&%béaﬁgm in a liquid culture

15  medium;

b. extracting ansamitocins from the culture medium with an aromatic
hydrocarbon solvent;
c. concentrating the extracted ansamitocins; and
d. purifyihg the ansamitocins by crystallization.
20

Detailed Description of the Invention

All publications, including but not limited to patents and patent applications, cited
in this specification are herein incorporated by reference as though fully set forth.
Methods are provided for preparing purified ansamitocins without a filtration step.
25  The methods comprise the steps of culturing an ansamitocin-producing microorganism in a
liquid culture medium, treating the culture medium to release ansamitocins from the
microorganism into the culture medium thereby facilitating solvent extraction, extracting
ansamitocins from the treated culture medium with an aromatic hydrocarbon solvent,
concentrating the extracted ansamitocins, and purifying the ansamitocins by crystallization.
30  Alternatively, the treatment step can be omitted. ‘
The purified ansamitocins may be reduced to maytansinol and include ansamitocin
P-3, P-1, P-2, P-3', P-4 and P-4'. The purified ansamitocins contain only very low levels of
undesirable ansamitocins with modifications at other sites in the molecule. Preferably, the

ansamitocin-producing microorganism is Actinosynnema spp. Particularly preferred is
2



undesi rabl e ansamtocins with nodifications at other sites in the nol ecule.
Preferably, the ansam tocin-producing m croorganismis Actinosynnema spp.
Particul avOoyupnederred is 2 WO 01/ 77360 PCT/ GB01/ 01661 ArCT/GBSYONSETR

preti osum ATCC 31565. Also particularly preferred is Actinosynnena

preti osum ATCC 31281. The m croorgani sns can be grown by fernentation

cul ture t ehmsgnesawedibsiandTEC 8 1566 hddse paitichlhgylpreferredis datitosgwetra as t hose

di sclosed in U S ) . 4. 450, 234, 5 e enbodinent of the method of
the i nvent Fofo5iTLS ?rbez'é?grarérﬁle gyer q{%amsfﬂsf?&ergg‘ﬁp gﬁ%e’g?tﬁmf'élf“é%se of

i ntracel | ultehnigisardltimown s thesd skibediathecsd suclosabask dis€dsed AT BNPAtOG6.NS NOr e
anenabl e t% %ﬁl ggnt extraction. Exenplary treatnent nethods include

soni cati on, AArtased pressure or increased tenperature. Preferably, the
treatmept is a RRlembbdiMditHe e mefde oh@RinvEAtRAlRHeatRAt dTfhecONduct ed at
about 60C to about 80C. Preferably, 10 the heat treatnent step is conducted
at about 7ZWCRATRAMSIR{q 3id refease ofiinaeriiulen prisamiteqies and sadericelpeseciated vent
extraction -am i nat i i 1 3 ment
step s uoan BRBSRbRa e B AP AR, X P A AR e Bl A
ansami t oci rsgnicatian.lincréasedpiessirp ot inerezsad temperatved i Rxeferaplystherireatmem s «cleat be

extracted f cul-t ure i w.th the yse.of, apomati c rocarbon

sol vent s. egtnlﬁamrltorrﬂffsll1 :jl%at %ag"%’g"?é?‘b%eﬁé’“ ue({%/eé agab l<'§1trff%i @lt,l %’ro utsggljéc&g&ﬁ% for the
ansani tloci nis leegreatidnestepis odnlduaahs hbdut 25PCSyhivthikilththe Atdio@ganisi andsi npl e
processes are. required downsireamto isolate pure product. Preferably, the
aromatic h?%fﬁgﬁtﬁsr% N FrEdne 0{ aglszlr%‘f%ﬁ‘ﬁ'eﬁ‘cﬁ" aﬁff/’i“gthvé.e“'gﬁﬁfnie’&tu’?%'?a?“ﬁﬁ‘f eferred

i's tol uene sgg id BBedSpricy tBUHACtRARMIDAPBrdxBndt@WE0% SRR dhsdinBoYARRb&fdupd. The
properties of toluene and xylene are such that the solvent and 20 aqueous

| ayers are“?@é&i‘lf‘?‘?%‘é‘ﬁi%at ed under gravity without the need for mechani cal
separation and tApdsmiechR el beeRRiRdHTRD ulfdfe &M%ﬁ%ﬁxs%& j.eased
operator safety are achieved. The extraction can be conducted at about 20C
to abodb 6Owlroparkmesplypitsy Thejacomatis hydredartons haye e patiodarsdlegtivititfonthe 45C. The pH
of the aqu . ' ni . [ I ' he range 3 to 9.
Pr ef er abl y?g%ﬁlét%‘gllﬁdsepﬂgéa}rblmg%ﬁ n?té %‘%{/@’%%Chggsm%ggfg S?“(’J&%.“jogqggers ﬁregener al, one
equi val ent requiredrbovoitrean] toasolatd muredroduet. irefefably] thd hromatiphyif@arben sdleent t he
extracti on.istA]utCeeronat{ ve ﬂaﬁgci gﬂr anges.of 2:1 tq.1:4 can allﬁot e used. The
sol utions AHQUCHAAYEPT FARYREY BIEETCY SAPIPHCA 1P 1S Agremenetle odPYt ure stirred

until abouteny2fore tvdpbatiorn Tha BidpOtitd & tblaske ahbe eylerakd sach B the§odvehhdor gani c
| ayer. Preferably the mixture is left tog settle under gravit?/ at a

t enper &P ur @THFEBYRYSTS are psadibiseraseied under g OYioN! thengsd formifchanica

separation and thus greater containment of the process and increased operator safety are

achieved. The extraction can be conducted at about 20°C to about 60°C. Preferably, the
extraction is conducted at about 45°C. The pH of the aqueous solution prior to extraction
should be in the range 3 to 9. Preferably, the pH is near neutrality, i.e., pH 6 to 8.

25 In general, one equivalent volume of solvent to whole broth (1:1) is preferred for
the extraction. Alternative ratio ranges of 2:1 to 1:4 can also be used. The solutions are
generally mixed slowly with stirring and the mixture stirred until about >80% of the
ansamitocins have been extracted into the organic layer. Preferably the mixture is left to
settle under gravity at a temperature between 150C and 50°C. The preferred temperature

30  for settling is about 450C.

The organic layer is removed, and concentration of the extract by volume reduction
of the solvent may be carried out in vacuo or by other methods well-known to those skilled

in the art. After volume reduction, the concentrated extract can be optionally dissolved in a



30 for settling is about 45C. The organic |layer is renoved, and
concentration of the extract by volunme reduction of the solvent may be
carried owooi/m3e@cuo or by other methods wel |l -known to thepe®GBkibiced i n
the art. After volune reduction, the concentrated extract can be optionally
dissolved in a 3 WO 01/77360 PCT/ GB01/01661 polar sol vent such as

met hanol , amthrscblmnit fnicbds msﬁmg»l anddaifiedueing h hteebrane GilteraaciAEPEFEQSraa  dept h
filter sucha fzt Lys i%Fna Crystallization is used to purify the
desired ansSRPt S’i'sﬁlg spséFctaP& PRIy P-3, by reducing the Ievels of unwanted

ansamitocins. A Q}yﬂilﬁidtledlsS@éMS@ﬁn@tﬁ@tdéﬁxfbdfaﬁé’anﬁto&hé’%Eﬁil:ﬁlhrlyamOJ}I is ethyl
acetate and hept ch crystallization is perforned in a conventional

manner. To T ‘il"dmﬁ 6‘[ qfypwakted; apsanitgring 48¥°fm§?1&?qt rgueder, a small vol une
of  met BanQlryseilizaiidH i ethylRRLRAE afPhepRRL. gﬂéﬂ c%aﬁ’iggﬁ)q ﬂaﬂe'rfaﬁanQn gddi tion of
ethyl acetate and then "treatnment with larger volumes of heptane,

opti onal |'y cePyentienal mpaneyy Fawid dissolutian of the softid fercrystadlizationy o smbll volerde pf oduct .
The product f

At ernat i veT kol e Hahetole Sty B g b AB AT B ORBANRA Wt  act e
fromthe fteamentwith largebvammesmﬁyeﬁmae,puptwrfanlgdntnhstlmg and ¢ooing®lafforlthe , by

passi ng a soI ent extra bed of silica.

Sol vents uset ya;lhzed P rﬁguct(t: h?ltl) 6‘6?'5?%%” ?aglézeggﬁﬁg?ftgat%ﬁ‘metp&cﬁ%% net hanol

m xes. 10t her sol Alentasiviy@rior fo@ryistabizstichktht Irshird dhsirhigocafslexeRed@HosPthbe used.
tocin P-3 are pool ed and concentrated under

The fracti Qs cont nsa
reduced 15 E)‘F’lf&?ﬁ?rb r°%‘?ﬁ¥§8§“‘g%’@ uging élhf)ar%f\%lecfed’yfpéffméﬁa?f’&‘/‘gi’%°fdhe ¥Hsati t oci ns

by HPLC. Qeaid: thadd 5&@ bed of sAREATIVAE WledFoBthl BEkoRARREMShSmSY beADRETE H@CI N
rati os are achieve the nethods. These nethods were ‘enpl oyed in the

Exanpl es sdplugnsrmathasel mixes. Qbgisplvents kmawato tipseskitied ncthharpeas ajsa bppesdh and
extraction [amRkeas &ﬂ‘l@aulﬂﬁg SRLR Harnﬁﬁ‘are%go@&‘ c%?enéé\ﬁ%&%@ {13, @&Q@“ sorb S5

ODS2 col umm, 4.6 X OmMmjy wt Onm- guar ion is at
252 nmland PRS3BIreim An i socratic m)bl Il e phase of Im/mn 60%MCN (0.05%

TFA) in water (%QE’OA)SLF {ovuﬁed%or anaI%Sé O%Ctslr%%lqtgc\ég E:Yrﬁ%lgé d(glllaélﬁml?fﬁ\%a lysi's of

ansamitocin rati 0§ In ream proc on a C8
Wat er s Sy nmastamjitoGhiPed md(anilmmfaﬁsaﬁut&cxﬂwxom avtiéviad B thg adticbds Oftesan. UV 25

detection is at 252 run a nt nobile phase of Im/mn
35- 45% MeCN™® ﬂ(o@swﬁ%eﬁe 4]Wt§%5’@@nkﬁs%gq?§ﬁ? W over 30 ninutes with a 10
m nute re-equil iQuantithifh cTtarsathBéei@P i@brbth dnd leRdRESA Qp¥d AR Rietminsed-

20 onaCl8 Waters Q Spherisorb S5 ODS2 column, 4.6 x 250 mm, with a 10mm guard

column. UV detection is at 252 nm and 205 nm. An isocratic mobile phase of 1ml/min
60% MeCN (0.05% TFA) in water (0.05% TFA) and a 20 pl injection volume are used.
Analysis of ansamitocin ratios in downstream process samples can be determined
on a C8 Waters Symmetry Shield column, 3.9 x 150 mm, with no guard column. UV
25  detection is at 252 nm and 205 nm. A gradient mobile phase of Iml/min 35-45% MeCN
(0.05% TFA) in water (0.05% TFA) over 30 minutes with a 10 minute re-equilibration at
40°C and a 10 pl injection volume are used.
Analysis of ansamitocin ratios in chromatography fractions and final product can be
determined on a C8 Waters Symmetry Shield column, 3.9 x 150 mm, with no guard column
30  with an LC-MS detection system, atmospheric pressure electrospray ionisation, +ve ion
mode. 30V cone voltage Mass detection to positively identify the peaks is achieved by full
scan MS (scan from 600-700amu with quad 1). MS-MS fragmentation to determine class

of ansamitocin is carried out using the same gradient system. A gradient mobile phase of



Anal ysis of ansamtocin ratios in chromatography fractions and final

product can be determned on a C8 Waters Symretry Shield colum, 3.9 x 150
nm wthwooguasd columm 30 with an LC-MS detection systear/Gadnespheri c
pressure el ectrospray ionisation, +ve ion node. 30V cone voltage Mss
detection to positively identify the peaks is achieved by full scan M
(scan fr omledmiydH4rta MOCNO0PaI%dIFR) in wBeiB 0F Yodlfite wvert I0aminttes wigh £i0vi ne cl ass

of ansamtocin is catri.ed o he sa adl ent, system A gradient
mobi | e phaé‘Bn‘Q‘f re’%“%*’&i‘?’z‘f@e%“@é?‘?’c&%&‘i?céi% f #fe o 35- 45% NEON (0. 05%
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of ansami t@mumn@h&hlsmsvte[syaarshercbanmnm of HeWates\Spheiseib SaDPSE®luntrequi ri ng

hi gh segsi igy ﬁom%am% l%hﬁglmd%gﬂmﬁ,%&g%@s%%% spHEhlRBLD S5 ODS2

colu mm guar-d col unm a at nospheri c
pr essur e eIe@é&f?Sé@pF%}Baﬁlﬁ’rﬁeﬁe&t@‘bﬂs%t‘é’@t1¢fUn0®y%Q\émne¥vléagpoﬁorrmde 30V cone

vol t age. F@Etenﬂﬁitﬁﬁ'ﬁf%ﬂuﬂﬂ'tﬂ% thd tble&uldr ¥ns bYBE mafde SpedReb GeMlstibctb g Of the
maj or species. were sel ected and . the fragnentation patterns observed were a

pr edoni nanttesTREmeRAtiqnRgfens ohservad ‘ﬁ"é‘f ﬁg?'leé%‘&am antiog lmtlf‘%nHrfEf‘élﬁxlﬁgd
N- deret hy| ahd4l533Anditaing Naddne:thybinidl Anpdvasec mbblnembém df 1600%ideMetr (0. 05%

TFA) in,wa 0 % ) ol une are used. The process
of theqf)nvg&{)sléﬁl:gg agﬁﬁ%ggc}g fradaioéf{] fm%ll%lv%ﬂ'“%ﬁrgﬁf “hayt ansi noi d

conpl exes whi ch The progesepithe als'elttlgmtaolsqd\ﬁanekie wilebindingyagentnaygarsinaidi ns
prepared b Li’g“ | eavage to
mayt ansi noxoﬁﬁ@xes%g’ﬁ%&zusg@eé h&}ggr Eg%téérdfbgoegﬁgn %g%lhgg lﬁsgg Y’?g& 208,020 to
produce N- RECEsyof the MvaRioRsa widerp sidugfivesleavage tomspesismotubirlveanibeased These

derivativess aersaqaehanucsommmbesizascozoai ﬁroaicamxﬁahﬁthﬁne cdatagfigy abl y
anti bodies, via. Vacj' ous. | i nﬁbﬁrs such as d| sul fi An exenpl ary

cel | - biRdi AEYRBUIRNY dREYRULYSS S%d%i’rtb"ieéire R cpraussts gﬁ%FeéGb‘B?n%lageB‘P’ocess
conpri sing ptdﬁ@ah‘ly)idtrbudwsgvmtve:p@xs ligkeys sueltlasci digplfedediaki t OCi ns prepared by the

process of the LWelhiia) LPsiRnk ARG ansindd dbinhiek 2hetd f¥l g piayt ansi nol

with N-nethyl - LSAI%AhT N erlva orma I'Su econtglnlng
mayt ansi noiptpcesglc@fll?ns(@)thﬁr@meagtemsl’le di sul fi de- cont ai ni ng mayt anS| noi d

ester prepared g(aaarﬁlfacﬁs prlephr&d bm@eeeg Mmyérﬁ‘nﬂﬁ kR4 31(161)

|ntrodu0|ng d|th|o roups. into a bi ndi ng agent; an

li nki ng°t he t hi & ‘i§ Hﬁé’i‘%ﬁ‘%"%’é}%“éﬂgﬁm br%ﬂ@@ﬁnwwgsctééom to the

disulfide-containing maytansinoid ester;
(3) reducing the disulfide-containing maytansinoid ester prepared by step (2) to a
thiol-containing maytansinoid,
(4) introducing dithiopyridyl groups into a cell-binding agent; and
25 (5) linking the thiol-containing maytansinoid produced by step (3) to the
dithiopyridyl cell-binding agent of step (4) by a disulfide link.

The present invention will now be described with reference to the following
specific, non-limiting examples.

30

Example 1

Extraction of Actinosynnema pretiosum Culture Broth and Ansamitocin Purification

37L of whole broth containing the producing strain Actinosynnema pretiosum
ATCC 31565 (ansamitocin P-3 titer 86.3 mg/L) were heat-treated in situ at 75°C for 60mins
35  to kill the micro-organism and facilitate solvent extraction of the ansamitocins. 40L of

toluene were added and the mixture warmed to 45°C. Phases were agitated such that a

5



di t hi opyridyl cell-binding agent of step (4) by a disulfide link. The
present invention will now be described with reference to the follow ng
speci fi c,waon713som ti ng exanpl es. 30 Exanple 1 Extracti on PET/ABOI/MGEY NNeNa
preti osum Culture Broth and Ansamtocin Purification 37L of whole broth

containing the producing sitrain Actinosynpe reti osum. ATCC 31565
(ansant t o virex & uppe Gt Bhaseyms drovh > He oot prodabse it Wt at 758G 1 or

60m ns 35 temulsifichtidnte complete homggenisstivnai che fphsied. | Exataetichodag @ rhplessdl vithini on  of

t he ansam t,0cins. L. of. Luen e .added and the m xture warned to 45C.
Phases weré%glﬁ?rg’géel%pgrﬁé%nlﬁrﬁgrtgggty\é&l%%ﬁlﬁ%o PCT/ GB01/ 01661 vortex of
upper tol uene pt3gkef tahusnajroataningR0mellhl-3vavecotratty spihas.andenapotetiout

emul si fisc atdsﬂg ia%L %ﬂﬁkﬁb&a&? (RS 52 th? R095ed e @L@ﬁ?sl 1.524f n%%?l%&ﬁo‘l’]"?:

)
conpleted wthin ours, and separation under gravity wthi

39L of tol GeranwgdtlgichPray2BYY) weseeppated it wperation, Hieseryliing grferct
evapor at ed vasushsigreate?dL rotary evaporator (bath tenperature 40-45C, rate

-9L/hr). 1 of. bhile aqil, ont ai nin 1g of P-3;. 27. 6% w was

qener o ed - dPOCH S AREHEOhere GRS kR RR Res R TR e 1 e 1o a

fl ask by di ssol Uhe extractwisaikee np il20mi @hevapdrieddedonto ¢ Etitas addimmon st age yi el d
= 97% ..Th T t ol nto a silica
col urm 00 (RIEELbt 85, 12851 0SBt RackBl isollne, Rob 808, LMD BESRM GG 00 '
10cm in 373 Thsl qebumn wasJtashed With@by tsflugnmandbenpwebwitind k Bb2pR2% ol uene and

then el ut edy b diludneZRMoREd BV/DNEBH of B, MUOHE Rtolub R TAVWBSuRY whielitel BV OF 4%
MeOH in toluene. The colu s . eluted at ~ 40m /m n_and produced tight

: m_ wa
bands of cdPBYminnderqdyerd tightRandspfcalenfnrtigns/ahy captaimngansamifgeind-g | ked and
evapor at ed viepe filied deevdpatatedto pRoduye 3.0¢ bfthilyQblidedontaitdng?2. 5gof®-3.PF3s This 15
mat eri gl. was anal yzed by .LC- an -VM5. At this stage the product
cont ai ﬁéd é%%t?f%?‘g%ssag%ﬂ%é’y:i%,mgmy?ot al of 93.9%of the desired
ansani t oci ns. ( Galthisstagstteg@oducedaitained83.6%jansatopin Pelly atd 4 rogairof % bf i ca
col um was t&@&gipﬁd%sammgiﬁgmgh?g&g%%ﬁg%oté@ﬁ 40C. Heptane (200nL) was

added and the solution a I ol ution was seeded 20 with | ng
pure P-3 cryst allhe prodyd fram the gilicagalugingens skeomemina8tml FtQoe wammed tad0°6t her

sites in theptahé ﬁ%ﬂm Wistadiedand @i¢1sSluBén ABREERLcobIE MG EathtitnsyvdsRedsd/per nat ant

was anal yzed by HPLC and
20y v%th 1¥ng pureci’-gl crystals (crystallization also spontaneously occurred at other sites in the

flask). After 4 hours at ambient temperature the supernatant was analyzed by HPLC and
0.8g-P-3 (30%) was determined to still be in solution. Further heptane was added (150ml)
and the flask left for a further 3 hours and re-analysed. This indicated that 0.4g of P-3
(16%) remained in solution. The flask was left overnight at 49C. Subsequent analysis

25  indicated that only 70mg of P-3 (3%) remained in solution. The mother liquors were
removed by aspiration, using a sintered filter line assembly. The white needle crystals were
washed with 2 x 15mL 1:3 EtOAc:heptane. The crystals were dried in situ under vacuum
on a rotary evaporator at 30°C for 10hours. 2.5g of crystals were obtained. (Crystallization
yield = 86%)

30 The final product contained 86% ansamitocin P-3, and a total of 98.4% of the
desired acylated ansamitocins (P-1, P-2, P-3, P-3’, P-4, P-4").

Example 2

Extraction of Actinosynnema pretiosum Culture Broth and Ansamitocin Purification

35 1,100L of whole broth containing the producing strain Actinosynnema pretiosum
ATCC 31565 (ansamitocin P-3 titer 75.1 mg/L, 82.6g P-3) were heat-treated in situ at 75°C

for 60 mins to kill the microorganism and facilitate solvent extraction of the ansamitocins.
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0.8g P-3 (30% was determned to still be in solution. Further heptane was
added (150m.) and the flask left for a further 3 hours and re-anal ysed.
Thi s i ndiwavsedsthat 0.4g of P-3 (16% renmined in sol utipar/GBasofebask was
left overnight at 4C Subsequent anal ysis 25 indicated that only 70ng of
P-3 (3% e;gag not her rs, wer removed b
aspiration, 'u&9 ﬁg ire@?lﬁ‘f&ﬂ’dgﬁ{ﬂf}]ﬁtg‘\n RrPgees- ﬁ’é‘segﬂ‘ﬁlvﬁlum?ﬁ tafyeng Breﬁ’éaé’ﬂg%
crystals Weto@5°Creashddedand themxtunb@ms mbinfaited @¢5°G e Pharecwerd Agtatadyssdhaha wer e
dried in si I [ rr 10hours. 2.5g
4 YortdRBRIopYAGHUT D 32 BELATH, AR %,toa{dph%%@g iyl

of crystals were I'i'zat 1 on he fi nal
product corfnailsiiatigaoncamaiste @@E?ﬁllzlml@l Ofahﬁcphases .oExttactifn ‘88 cafriedfout flaedS desi r ed

acyl at ed angap foﬁ@&élﬁoy(sgpa;%tloﬁugder Erasrty Whish occhrrét w1|a1u43@ mlﬁ@QPicﬁog
Extraction of Ac dllrbf%ynnema preti osum Cul ture Broth and Ansam tocin
[é;

Purificati offge¥iidP L of whole broth containing the producing strain

Act |) nosynnena prleI217D$>ﬂme to%Teﬁ@eﬁﬂdﬁﬁ%r(tﬂﬂﬁgifﬁbTaﬁl:ﬁinﬂod?nﬁw"etﬂcﬁiﬁceﬁ&atéd @u/ L, 82.6g

P-3) were t n situ.a 6 ins to ki t

ni cr oor ganrb:?%uélﬁﬁ ? acl ﬁl{"aetv%por%?r\;gﬁ% F%frl%(?{‘rfl"éafq “Pﬂséeréﬁqéﬁﬁ?&oﬁqt%. 6 WO

01/ 77360 PCVAeB0Odr/add 6Giporaied .tcﬁlgwafohﬁ*e’;(e\raemaﬁimdteaﬁﬁbﬂlr)t e RERWwak tihded pr ocess.

An equal, v ] Xture was
31 %Mmax %L troﬁllefrbe'ﬂﬁ tl&rrﬁls}ggg {ﬁe éﬁag?lﬁg)? toaegxg@'gr ?rﬂgette Iti'r?ins%r

mai nt ai ned at ases were SucC upper
t ol uene pha&f@r‘%ﬂﬁﬁ ahea%ﬂcqnﬁﬁtswahevapmﬁtqﬁrmens phase but without

emul si fication %emheétevab&mgmmabo@a%qﬁetﬁam@l iR A& andP6hde@ThicAN Was
carri ed out l'for l45 ngﬁ ? §q4 g @V\q by E aratlo under gravity which
occurred witHAsoEHn Frgselge A edyolume pagke ‘g’flé%“@ ngbimtolyeneotf Ot ¢t he
t ol uene extdiatctx,270om; laadingugtet 120 ndiR AN Tmonmn wneremtemmemw@t@ﬁhgwe 221
toL "2 ozt 2 mdifol b IV BROHAY Bl drofilss ARG ROORNLEH GalBRal bAGR =T od 1o @

50L rotary evaporator eva ora oW P'rat e
14. 6L/ hr) . Tmitiel FHCEOnR/a‘@rerfmbe‘tIVOlwnwftahtl@SitQ@Wem@bldﬁewd agihalf bdde/ohmm ngs

passed 10 tHEBNARE ﬁt)morécpomwa@esegmoeyégﬁ{;mp%&xﬁh 590heBEREHCL - The

concentrat e was evap orated nes extract was taken up in 7.2L
of 4% met hMOf?Iﬂeﬂﬂ%lFﬂéWéhZ&H&y 2 défnanapd @osesqonm@alg@mwm@xwe@e| gel 60,

4. 8L bed vahéHierepas tqedCIaﬂd Aeomet hash susbtmlfdmg.@ml&ai&?ms bddlealah HI’L@7400/C T5
socrati cal . USI nNg (0]

ot hand® | 108 b (AREWS e et £ v s orp Pof ety BRGHDENE 11 ght
bands of coindesired dmsanitaginsf Faactiane Gso Viecoatamig dnethitoointPi®veferbatked als 3 to 6
were col | e%@%rﬁéi tB' ﬁllotiu&eadsof{@!:c}ﬁ%rﬁng 54.6g of P-3. At this stage the product contained
77.1% ansamitocin P-3, and a total of 96.1% of the desired ansamitocins. (Column stage
yield = 92.5%)
25 The product from the silica column was taken up in 91 mL methanol previously
warmed to 460C, followed by 546 mL ethyl acetate warmed to the same temperature.
Further aliquots of methanol were added to aid dissolution of the solid. A total of 166 mL
of methanol was added to the mixture. Heptane (100mL) warmed to 50°C was added to the
first sign of cloudiness and then the solution was allowed to cool to ambient as
30  crystallization commenced. After 4 hours, a further 1,324 mL of heptane (at ambient
temperature) was added. The supernatant was analyzed by HPLC and 6.6g P-3 was
determined to still be in solution. The mixture was cooled on ice and further aliquots of
heptane (200 and 400 mL) were added until 3.9g of P-3 (6.8%) remained in the mother
liquor.
35 The mother liquors were removed by aspiration, using a sintered filter line

assembly. The crystals were washed with 2 x 150 mL 1:3 ethyl acetate:heptane. The



Fractions were nonitored by TLC (Kieselgel 60 F254 plates, run in 5%

nmet hanol in dichloronethane, visualized by UV at 254nn) and those

cont ai ni mgoansanrd t oci ns were nonitored by HPLC and LC MSPCHEGBO1/0G/L

selection for crystallization was based on HPLC 20 and LC- M5 anal ysi s of

the fractions ais? o&&ri&ﬁi_ze, ansam tocin P-3 recovery and mnimze undesired

ansam t oci rfEYSaES L 4n gl o aTBIARYRYRRATHOTY itieHY HPef I Yeowum, fallawedby| ked and

evapor at ed High atwshid ®-R3 mbhr) ek mﬂtt'(&iSBiSFw\éxEA?@% @rfcr)Fétaiﬁsi wA]‘g ostgﬂ'ns%. st ?geht he
roduct contained' . 77 1% ansamni i,n_P- an al .o of .the

gesi red ansam tglglle fgal pf%&ftﬁ%talgf%gﬁég frsamijoan gﬁé‘%’gt)féd %Wéﬁﬁr%%&off rom t he

si lica col uhedesinsl acylktedhanspmitorir®1(Qvkratigiehbn 69%)pr evi ously warned to 46C,

folloned by 546 nL ethyl acetate warned to the sanme tenperature. Further
al i quots of nethanol were added to aid dissolution of the solid. A total of

166 mL of nethanol was added to t h&xampledre. Heptane (100nmi) warned to
SPPC wgs addedI t o Siliea ChidnSdtogrh iy fHd & auﬂﬂzﬂ%ﬁnsor@mAﬁJA%toEﬂ@Afsgl ut I402 was
all owed to cool t L ent asEESgELFXP—I———T'crys alTization conmenced. er ours,
a further 1,324 lrﬂ%gggp‘ﬂfé‘ﬂf’%ﬁ’ée"(aé’(eté’ﬁ‘ﬂ?g ?leﬁfoélwﬁ’é}f%ﬁ‘ﬁf%&c“vwladded. The
super nat antansuastoein & ywee hday trédiidCeraracte & wily toRrede waiSevagbedted exsdngidlly 4 still be

I n sol yti on,._ The, .m was cooled on ice and further aliquots of heptane
(200 alr% 4 Scﬁg%l\g\]g?geﬁé{g&ed until 3.99 of P-3 (6.8% renained in the nother
| i quor. 35 The nrfibe hencentiatpsontainingr3d.SracameansthcimP-hwps takeni vprin 3 igbimeneandi nt er ed

filter 1in@oadadsftRbikca cHREnKYSEIBIS0YES £ LiPAIAGHE, WadkBd fn t¥ludmO 19Tk oy 3 et hyl
acet at e: hep('zaane. he 7 WO 017 77%%30 PCT/ GB01/ 016241 crystua 3 were dried in

situ on a rdéﬁ“?iﬁsmge‘gbo?hﬁtce‘fl{‘mi“ﬁﬁ tapatd With atien bedaf sonde (liscolvamivdied by  hi gh
vgtc uum <(:| 1. %alhefa_m?sm)ofaﬂdueﬁ?,@omfedg%ﬁ sz t;gwg g/IeOEﬁin‘itQu&fe,_ \elﬁigg %v@d( &5)11&86@ and &
oBLaInSg TSy ek LR ORI (4 A ARSIV GGl A B2, (25,09 ond e
S Exanpl e 3s Si5|L featiGisr Thasogmizgeing veercked/mtfatdionz Qtthrowghad 15 hEradtivman t oci ns
L OO, o RSB DI B T B Sl T T
essent i al | Ppa®ize agpagiecr PHaecovery Exdmirinizd undesired epsameineingit Fragions Hitai ng 34.5
g ansani t 0qhRyel bhIReA and &4FdRattProl diyndsslto RldURRA cBfining 32.5 g of ansamitocin
20 P-3. | |
At this stage the product contained 91.8% ansamitocin P-3, and a total of 95.3% of
the desired acylated ansamitocins. (Column stage yield = 94.2%)
The concentrate from the bulked silica fractions, was warmed in a water bath at
500C and dissolved in a minimum volume of warm methanol/ethyl acetate (50°C). 60mL
25  of methanol was added initially, followed by slow addition of 300mL of ethyl acetate. A
further 20mL of warm methanol was added at which point the concentrate was completely
dissolved. 200mL of warm heptane (50°C) was added and the crystallization solution
removed from the water bath. Crystallization commenced, and further heptane was added
in 200mL aliquots until a total volume of 800mL had been added. The mixture was cooled
30  inanice bath for 18 hours. The crystallization was monitored by HPLC analysis of the
mother liquors. At 18 hours 6.3% ansamitocin P-3 remained in the mother liquors. A
further 200mL of heptane was added and the mixture cooled for a further five hours. HPLC
analysis indicated 4.0% ansamitocins remained in the mother liquors.
The crystals were recovered by aspiration of the dark brown mother liquors. The
35  crystals were washed three times with 50m! of heptane:ethyl acetate, 3:1 and were dried
under vacuum (0.8mBar) overnight. The crystals were uniform, fine, off-white needles

containing 28.2g of ansamitocin P-3. (Crystallization stage recovery = 86.9%)
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| oaded onto a silica colum (Kieselgel 60, 3.0 L bed vol une, packed in
toluene, 13.8 cm diam x 16.6cm. The colum was topped with a 4 cm bed of
sand. Theveol/usno was washed with 5L of toluene, foll owedroyGcBOLowEL 2% MeOH
in toluene, which was coIIected 15 as 5 L fractions. The colum was then
eluted with 20 L_of ﬂ% MeOH in tol uene col | ected as L fractions. The
ansami t oci ns werlge 8p Pfé’&“‘?tﬁmft?‘a?ﬁq 3ot atsamitpcin A apda total °ﬁ?§i‘b@|d65r¥e sel ection
for cryst alatylated amamiv@imsbased on HPLC and LC-MS anal ysis of the fractions
to optimze ansamitocin P-3 recovery and mnim ze undesired ansam tocins.
Fractions 10 to 12 were bul ked and evaporated to dryness to yield an oil
containing 32.5 g of ansamtocin 28x#mfledAt this stage the pi oduct

cont ai ned 91. 8% t desired

O e CFARBGOGIC s ia@ith & Aidhleo Hifhe EkiEles Ted

t he bul ked sili dd0ik a@iqttawnnemwmrmahqﬂﬁb@mw titgmefly4etmg/6OC and
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et hyl acet %ga Ef‘i"l‘iﬁ? % %?W?Fé&aﬁéﬁﬁa%\%{’staaﬂ%ﬁ 58 %hi ch point the

concentr at ensaaﬁtoamml etely d| ssol ved. 200nL of war m hept ane (50C) was
added d the crystallizatio Ve romth ter at h.
Crystallizati onTéom?é%ngg wasrﬂec?%?dlf?%%@mﬁep{gg[h% Yo = d " al i quots
until a totapredipitatbe afsargd@ms. Ahemixewe wasichottd oﬁhre mﬁatthnré Ivafheptard ed 30 in
an ice bat kg QJdea-gnd}HéJﬁl&turJ E&%%M&&ﬂlé dvﬁrﬂ@hp nl'gl\églgb QQerﬁgr t!g

Yo P-3° emai ned

anal ysis of the nother |iquors. ans mtocin

in the not AYHr{eNARG RS Pf?&IP“PE?r"Yaﬁ e.asfmwt 18L of exbueaprbenians. kilidEBLG aeplysife

m xt ure coeldadteli@e rﬁ%ﬂﬁm@mﬂrcorftm?@ 619)'41 bBanskitldein BB adnumeswasﬁl dortahdad 4. 0% i b
ansam t ocl o ed 1.n e nmo r,. uo. [ ecovere Yy
aspi ratrton QM ?ﬁglrg%?fﬁclma% asrflbsfaé"rd Ip Fgmﬁfrr‘%ema?%emg §§er8 E}‘s‘f"\gﬁé%ﬁer e washed

t hree ti nesiwos AltGOnl of heptane: ethyl acetate, 3:1 and were dried under

vacuum (0. 8nmBar )I'hQ }ﬁg{?%&og mlut OI%S & ne%é?xta@d% %@ée%s %@rrfe (arsrsqwed i 85 m?.f fe-whi te

needl es containin ansa ocin 1 zation stage
recovery =nBfagokpt mﬁﬂ%@ymﬁt@@iﬂ@%@l&e sohasiof ifelliwed by d0CmnLcont ai ned

93. 1% ansagk kednd fhe?tmé‘lﬁﬂe »aastceaah toQmbRRt fné’a%ﬁﬁe? 9&0 mBoY héphfd w’%E' Sigwl 1\{) oci ns.

Exanpl e 4 56‘?”' fi cghl on and Crystallization of Ansamtocins from Tol uene
Extract® 128f5¢ps gyst i"‘i“ﬂ‘b%%”ﬁﬂ%’ﬁ%@ g ¥e densemimen 8-emeredinthe mother er of 74.5
ng/ L liquor. A further 400 mL of heptane was added and the mixture cooled on ice. 2.7 g of

ansamitocin P-3 remained in the mother liquor.

The mother liquor was removed by aspiration and the crystals were dissolved in 110
mL of methanol and 520 mL ethyl acetate at 50°C. Heptane was added in two 75 mL
25  aliquots, the mixture was cooled to ambient and another 900 mL added. A further 400 mL
of heptane was added and the mixture cooled on ice and left overnight to crystallize. HPLC
analysis indicated 2.3 g of ansamitocin P-3 remained in the mother liquor. The mother
liquor was removed by aspiration and the crystals were washed with heptane:ethyl acetate,
3:1 and were dried under vacuum (0.6 mBar) overnight. The 47.8 g of crystals contained

30 84.3% ansamitocin P-3, and a total of 97.0% desired acylated ansamitocins.

Example 5

Extraction of Actinosynnema pretosium Culture Broth with Xylene and Ansamitocin

Purification

35 220 mL of heat treated Actinosynnema pretiosum, with a titre of 44 ug/ml

ansamitocin P-3, were placed in a 450C water



ansam tocin P-3 were heat treated, extracted with toluene and evaporated

essentially as described in Exanple 1 to give 9.5 L of concentrated

extract owoba?BENg 54.7 g of ansamtocin P-3. 10 The coneenGBai/elceRs

heated to 450C and 14.5 L of heptane was added over 33 min to precipitate

the ansam to maéﬂThe | Xt ur.e was coq IedTgn ice. A further L of heptane
t

was added AAH2PAian AUl vOrImeAf KYFREVASEG & PRASES g mixed T‘I‘f@ﬂi‘?éf‘l"{é‘i*exl i quor
was renovemfbyleneasqsldraamnmrb tamrbwbhlﬁothpassemut\aft}mutl\ﬁﬁnmglsﬂﬂexdulwoﬁ hafér Jdo of

t ol uene: he €10 Jj cat d t her |iquor contained
6. 5% of anglé%@’tﬁc‘)‘c/l bofts. lto qu %E%dieé‘ﬁacé PR efgpﬁragg% P-3. The

precipitate was Tie gs)ctmwds qualzteti under grvitaand] 17Qan dfixlylene weketrdmavedhTle 0. 2

mcron &il t&fene a&%ct%g b%ellraf%e? ﬁ&aﬁghégp 'Y}%g%ﬁ\{g%{a@ttvgﬂ PBR{ %f l.?éﬂ’lg fijcand

re-di ssolved I n ate was

added to tr?ér%roatapb»h ThslextEarkassissolyed 12 mlp pf 490 prethaeol umélem mddpzeiedvas
cool ed to aAbelerl uﬁﬁgithasd‘mersbheﬁt n9RO0Ffbtidak (dﬁﬁﬂuw@re\e@%c&hqm yssa%@d% ded as

crystallis 4.14 f. ansam tocin P-3 remai ned he not her
Iléuor a@?@&éﬁsg%gﬁgﬂlatﬁﬂgh‘gcwgm sanethagol Vel nfaetions cool ed on

ice. 2. 7 g cofitainig aesainitodin B-3Rvede crestalirdahsing tHeIpﬁ)chﬁrdﬂﬁscxhbedumprevﬁlliBB not her

| i quor yas solved in 110 nL
of ot Panol Soc 0ty ATRRE AAREW AN cbitFachi Sl o MG oLl Y o 75
25 al i quot szthtth?épwﬂwébEtQh@Qeembfe@qfcﬁermmluatmntbr@hd anot her 900 nL added. A
further 400 nmL of heptane was added and the mxture cool ed on ice and |eft
overnight to cr P nal icate nsamtocin P-3
remsu ned | n theﬁ%?lthenaﬁ’)Venﬁ xlr%agi_ﬁe emlycisd m &gers ec1fdcwg g@e éSpl rati on
and t he cr yimathe spisitrog em&iabdmbutehthhﬁ:pf, anrdea&bhtyﬂglyaﬁae‘.éraﬁoe ,Shou$’d He ramid tyer e

dri ed under, vacu r) avern The _47.8 g.of crystals contai ned
30 84. 39 aMEAPTH ﬁgla‘ﬁ‘s’s‘at r{%"mé° ?DSBJ g‘B‘Fg Pocifieatign P’é‘bfaa'é%/ﬁiaf@ae of

ansam t oci nige inve@pl € 5 Extracti on of Acti nosynnema pretosium Cul ture
Broth with Xylene and Ansamitocin Purification 35 220 nL of heat treated
Actinosynnema pretiosum wth a titre of 44 ug/m ansamtocin P-3, were

pl aced in a 450C water 9 WO 01/77360 PCT/ GB01/01661 bath and an equal

vol une of xyl ene was added. The phases were m xed such that a vortex of
xyl ene was drawn in to the | ower broth phase but w thout form ng an

emul sion. After 20
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hours, 64% of the ansamtocin P-3 had extracted into the xylene phase. The
m xture was separated under gravity and 170 nL of xylene were renoved. The
5 xyl ene wabr/ato was evaporated to dryness. The xyl ene expecrGBowesscpurified
using silica chromatography. The extract was dissolved in 2 nL of 4%

met hanol in toluene and | oaded and eluted using the sane solvent m x.
Fractions (0.5 nL) were coll ected an€lassayed by TLC (Kieselgel 60 F254
plates run in dHc Ig&ggpghqpe:nethaqgl 20;9}. Fractio%% cont ai ni ng

ansami toci n P-3 wéY' €7 ery/ St BFPAPR AL ABFAMNRCIR} SR8 S Phed i n previ ous
10 exanpl es. The cryat ahltiring apimatidcinigrsdueingGritioorsambsa iflaRduid Yulture t er ms of
col our and rity wth that produced by toluene extraction of fernmentation
broth. The B¥%nt invention may be enbodied in other specific forns

wi thout departing fmOfeithh dfdtultirk mRbiufSS BotlitaAt sédnt LAMEEs deher eof . and,
accordingly, reference should be made to 15 the appended cl ai ns, rather
than to th@nfapitegidsing specification, as indicating the scope of the

i nvention. 10 WO 01/ {7 ?igg : prepari ng
purified ansanitocing'gg%%ﬁ%%%ﬁgﬂﬁéggggéggg% : af%%ﬁfYﬁg?Qgggﬁﬂ!

ansam t oci mygrocadhonisplyenti cr oorganismin a liquid culture nedium b.
treating the cul t“red”%dﬁc‘érmakg Ihg‘%itl'aicFeggr?s sgl vent ext raction of

ansam tocins; c. extracting an am 1o NS FPoRT I h& Cul ture nediumwith an
aromati ¢ hydrocar bor. paifympgthe adsanttocieeit sradtdligptibhe extract ed ansam t oci ns;
and e. purifying the ansamtocins by crystallization. 2. A nethod for
preparing purified ansam tocins conprising the steps of: a. culturing an
ansami t oci n- pr odu@i Mghdd fof HrepEiap berified AnAmlitofld chnfpdsing iR stopBef UM  b.
extracting ansamtocins fromthe culture nediumw th an aromatic

hydr ocar bon sol vent ; 2c SUlRiEAE ahinsapitqsi-Rraducimgmigropiganisp ébaliqud s@re and  d.
purifying thiwasam tocins by crystallization. 3. The nethod of claim1 or

2 wherein the ansamitocin producing mcroorganismis
b. extracting ansamitocins from the culture medium with an aromatic

hydrocarbon solvent;
c. concentrating the extracted ansamitocins; and

d. purifying the ansamitocins by crystallization.

3. The method of claim 1 or 2 wherein the ansamitocin producing microorganism is

Actinosynnema spp.

4. The method of claim 3 wherein the Actinosynnema spp. is Actinosynnema

pretiosum ATCC 31565.

5. The method of claim 3 wherein the Actinosynnema spp. is Actinosynnema

pretiosum ATCC 31281.
6. The method of claim 1 wherein the treatment is heating at about 75°C.
7. The method of claim | or 2 wherein the solvent is toluene.

8. The method of claim 7 wherein the ratio of toluene to heat-treated culture

medium is about 1:1.
11



Actinosynnema spp. 4. The nethod of claim 3 wherein the Actinosynnema spp.
is Actinosynnema pretiosum ATCC 31565. 5. The nethod of claim3 wherein
the Actimogynmsem spp. is Actinosynnema pretiosum ATCC 3eeBGBoGo16dhe

met hod of claim 1 wherein the treatnent is heating at about 75C. 7. The
met hod of claim1 or 2 wherein the solvent is toluene. 8 The nethod of
claim7 wherein the ratio of toluene to heat- treated culture nediumis.

about 1:1. 11 [ 17 61 9. The d.of claim8 wherein
the extraction qﬁ %8‘8?F%’&§Bqﬁr°‘ 8"’%["“‘8’(1‘56?*‘ 81‘ %rﬁl or 2 wherein the
solvent is xyl ene. 11. The method of claim 10 wherein the ratio of xylene
to heat-treated culture nmediumis_ about 1:1. 12. The nmethod of claim 11
wherei n the ext t8cThomethed ofclayp d gf 2 wherein the solweat ihxYlENSd of claim 1 or 2
wherein the ansam tocins conprise acylated ansamitocins that can undergo
reductive cleavage to form nmaytansinol. 14. Ansamitocins prepared by the
process of clai 1T’@ﬂrm‘2h0d1<§°13mlé%}”herbmrﬁhﬂrﬂ§0a@@iﬂlemﬁfamiﬁ@llmeonpl ex
prepared by,.G vggﬂg pg; ansamitocins prepared by the process of claim1l or
2 into the ce di ng agent maytansinoid conplex. 16. The cell-binding
agent mayt ansi noid conplex of claim 15 wherein the cell- binding agent is

an antibody. 12 12. The method of claim 11 wherein the extraction is at about 45°C.

13. The method of claim 1 or 2 wherein the ansamitocins comprise acylated

ansamitocins that can undergo reductive cleavage to form maytansinol.

14. Ansamitocins prepared by the process of claim 1 or 2.

15. A cell-binding agent maytansinoid complex prepared by converting
ansamitocins prepared by the process of claim 1 or 2 into the cell-binding agent

maytansinoid complex.

16. The cell-binding agent maytansinoid complex of claim 15 wherein the cell-

binding agent is an antibody.
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