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DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 03-55528

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCI N
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 548, DE
FECHA 28 DE ENERO DE 2005, EL TERMINO HABIL SENALADO PORLALEY

EXPIRA EL 27 DE ABRIL DE 2005.

NOTA: Dentro del plazo de los seis (8) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propledad Industrial, debera solicitar y cancelar el
examen de patentabilidad so pena de que la solicitud cailga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisién 488 de la Comisién de la Comunidad Andina, se le comunica:

Documentos estudiados:

Los textos estudiados fueron la descripcion (Folios: 4 a 15) y las reivindicaciones 1 a
16(follos: 16 a 17).

La presente solicitud no reivindica prioridad.
Objeto de Invenclén:

El objeto de la presente solicitud se reflere a un método para preparar ansamitocinas
que comprende las etapas de a) cultivar un microorganismo productor de
ansamitocina en medio liquido, b) tratar el medio de cultivo para facllitar la extraccién
del producto, c) extraer las ansamitocinas con un disolvente hidrocarbonado
aromatico, d)concentrar las ansamitocinas y purificar las ansamitocinas por
cristalizacién. El microorganismo es Actynosynnema spp méas epecificamente
ATCC315685 0 ATCC 31281, donde el tratamiento consliste en calentamlento a 75°C,
la extraccion se efectia con tolueno o xileno a 45°C. también se reclama el método
donde la ansamitocinas son aclladas y pueden experimentar escision reductora para
formar maltanisol. También se reclaman las ansatomicinas y complejos de
maitansimoide.

El objeto de la solicitud definido anteriormente se claslificé en la IPC A81K 35/66,
AB1K 48/41

Determinacién del estado de la técnica:

E articulo 16 de la Declsién 486 de la Comisién de la Comunidad Andina establece que "El esiado de
la técnica comprenderd fodo lo que haya sido accesible al pdblico por una descripcién escrita u oral,
utiliizacion, comercializackén o cuaiquier otro medio antes de la facha de preseriacion de la soliciiud de
Patenie 0, en su caso, de fa prioridad reconocida.



o
tz/ 35

Sdlo para ol efecto de le determinacién de la novedad, también se consideraré dentro del estado de ia
Mcnica, el contenido de una solicitud de petenis en trémite ante la oficina naclonal competente, cuya
fecha de presentacion o de prioridad fuese anterior e la fecha de preseniacidn o de priorided de ia
solicitud de patente que se estuviess examinando, slempre que dicho contenido esté incluldo en la
solicitud de fecha anterior cuando elia se publique o hublese transcurido el plazo previsto en el articulo
40"

Considerando que la facha de presentacién de la solicitud es 2 de Julio de 2003 se
buscaron documentos del estado de la técnica relacionados, con fecha de
publicacién anterior a esta.

Se hizo la bisqueda de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la deflnicién provista en el articulo 16 de la
Decision 486 de la Comisién de la Comunidad Andina y las excepclones fijadas en el
articulo 17 de la misma.

Se encontrd como anterioridad (documentos cuya fecha de publicacion es anterior a
la fecha de presentacitn de la primera solicitud de patente sobre la cual se reivindica
prioridad o de la fecha de presentacién de esta solictud) que puede afectar la
patentabllidad del objeto de la presente solicltud:

Fecha de
N° Documento Titulo Publicacién
Methods for ansamitocin
1 WO02001/077360 production 2001-10-18

Evaluacién de los requisitos de Patentabllidad:

E1 Articulo 14 de la Decisibn 488 de la Comisibn de la Comunidad Andina el cual establece: "Los
Palses Miembros otorgardn Patentes para las invenciones, 5ean de producio o de procedimiento en
todos los campos de la fecnologla slempre que seen nuevas, iengan nivel inventivo y sean
susceplibles de aplicacion industrial”.

Se procedid a evaluar los requisitos de novedad, nivel inventivo y aplicacién industrial
con el fin de establecer la patentabilidad de la invencién reivindicada en la solicitud
en estudio.

Evaluaclién de Novedad:

8 artfculo 16 de la Decision 488 de la Comisibn de la Comunidad Andina establece que “Una
invencién se consideraré nueva cuando no esté comprendida en e estado de fa técnica”. "H esiado de
le técnica comprenderd todo lo que haya sido accesible al publico por una descripcitn escrita u oral,
utilizacién, comerciglizaciin o cualquier olro medio entes de la fecha de presentaciin de ia solicitud de
petents o, en su caso, de la prioridad reconocida.

Sdio para el efecio de la determinacién de ia novedad, también se consideraré dentro del estado de la
técnica, el contenido de una solicltud de patente en trémite anfe la oficina nacional competents, cuya
focha de presentacién o ds priaridad fuese anterior a Ia fecha de presentacién o de priorided de ia
solicitud de patente que se estuviese examinando, slempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando effa se publique o hublese transcurrido el piazo previsio en el articuio
40",

Esta se evalud por comparacién entre lo solicitado y el documento encontrado en el
estado de ia técnica, que se relaciona con el objeto relvindicado y de acuerdo conla
definicion de novedad del Articulo 16 de la Decision 486 de la Comision de la
Comunidad Andina.

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado
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en la anterioridad se encuentra que la materia de la presente solicitud ya habla sido
divulgada en su totalldad por el Documento WQ2001/077360 y por ende el objeto
reclamado no cumple con el requisito de Novedad.

En cumplimiento del articulo 45 de la Decisién 488 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dfas
contados a partir de la fecha de la notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento o sl a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capftulo quinto del titylo pri e la Circular Unica N° 10 de 2001.

requerimiento fue notificado por fllacibn en lista, de
fecha -3

CONCEPTO TECNICO EXAMINADOR TECNICO 2008-11-17
N°: 1791 Cédigo N°: 202083
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Description
Fleid of the Invention

[0001] Thisinvention relateato procasses for the prep-
amtion of ansamitocing, In perticular ansamiiocine which
can be converiad to maytansinol,

Background of the invention

[0002] Highly cytotaxic maytansinold drugs and thelr
therapeutic ues have besn dascribed In U.S. Pat. No.

5,208,020. Thess drugs can be prapared from ansami-
ocin pracursors produced by fermentation of microor-
ganiems such aa Actinosynnema.

[0003] Under defined culture conditions, Actinosynne-
ma app. such aa Actinosynnema pretiasum produce a
number of related ansamitocins. The major product is
ansamitecin P-3 with an Iscbutyryl molely at the C-3 po-
sion. Other ansamitacine differing only In the C-3 acyl
side chain are producad as minor components, P-1
(ethiony! molety), P-2 {proplonyl molety), P-3" (butyryl
molety), P-4 (lsovaleryl molaty) and P-4’ {valeryt moiaty).
Al thess compounda may undergo reductive clasvage
fo produce a common product, maytanainel {form P-0).
In addiiion, a numberof otheransamiiocine ars produced
at low levels, which are madified et other altes in the
molecule (hydroxylated or n-demethylated). Theee do
not produce the desired P-0 on deacylation.

[0004] Processes foransamincin P-3 production from
Actinogynemma spp. hava been described In US Pat.
Nos. 4,182,840; 4,228,239; 4,350,285; and 4,450,234,
in general, these mathods require adding a filter ald and
a water-miscibis solvent to whole fermentation broth, re-
moving aolica and exiracting the aqueous fraction with a
water-immischie solvent, concentrating and pracipiat-
Ing with petroleum ether, purllying the preciptiata using
sifica chromatograplty, and crystalltzing followed by fur-
ther chromatography or re-crystelizetion, Allemative
procasses utillze Dialon HP-10 adsorption Instead of all-
ica chrometography followed by further solvent axtrac-
tion and crystalltzation.

[0005] Thess processas can be usad io paln accept-
abile yleids of ansamitocin P-3, but the methoda Invaive
a large number of stages which Introduce limitatiens in
large-ecale production operations, particularty bacaxse
of the extremely toxic natura of the ansamincin com-
pounds and ths nacasslty of ensuring the safety of tha
human operators of the processes. Thus, a need sxlsts
to have a safer aternative procedure avalieble, utillzing
fewear and mona conteined stagea.

Summary of the Invention

[0006] One aspact ofthe present Invention is amethod
for preparing purtied ansamitocine comprising the steps
ot

a. culturing an ansamitocin-producing microorgan-
lsm In a Bquid culture medium;

b. treating the culiure madium to faclitate solvent
exinction of ansamitncine;

c. sxiracting ansamftocina from the culture medium
with an aromatic hydrocarbon solvant;

d. concantrading the extracted ansamitocine; and

@. purllying the ansemitocins by crystalllzation.

[0007] Ancther aspact of the present invention Is a

method for preparing puriied ansamitocins comprising
the steps of:

a culturing an ansamitocin-producing microorgan-
ism In a Oquid culture medium;

b. exiracting ansamitocing from the culturs medium
with an aromatic hydrocarbon solvent;

c. concentrating the exiracted ansamitocing; and
d. puritying the ansamitocing by crystafitration.

Detalled Description of the invention

[0008] Msthods are provided for preparing purffled
ansamiiocing without & flitretion step. The methods com-
prise the stapa of culluring an ansamitocin-producing mi-
croorganiam in & fiquid culture medium, tresting the cut-
tire medium to relesse ansamitocins from the microor-
ganism Into the cufiure medium thereby faciliteling sol-
vent extraction, extmacting ansamitocins from the treated
cullure madium with an aromatic hydrocarbon solvent,
concentrating the extmectad angemitocine, and purifying
the ansamitncins by crystaliization. Akematively, the
treaiment step can bs omittad.

[0009] The purified ansamitocine may be reduced to
maytansinol and includs ansamitocin P-3, P-1, P-2, P-
&', P-4 and P-4'. The purified ansamitocina condain only
vary low lavels of undesimble ansamiineina with modifl-
cations at cther eltes In the moleculs. Preferably, the
ansamitocin-producing microorganism s Actinosynne-
ma spp. Particularly prefarred Is Actinosynnema pretio-
sum ATCC 31585. Also particularly prafermed Is Actino-
gynnama pratiosun ATCC 312B1. The microorpanisme
can be grown by fermentation culture tachniques well-
known to those siilled in the art such as those diecicsed
In U.S. Pat. No. 4,450,234,

[0010] Oneambodiment of the method of the Invention
uses treetmant of tha microorganism to akd releasa of
Intracelular ansamitocine and render cell-associted
ansamiiocine more amenable to solvent exiraction. Ex-
emplary tresiment methods Include sonlcation, In-
creaged prassure or increasad tamperature. Preferably,
the treatmant is & haat treatment. The hext treetment can
be conductad st about 80°C to about 80°C. Preferably,
the heat trestrneant step ls conducted at about 75°C which
kiila the microorganiemn and factiixtes soivent exraction
of ansamitocine. in an akernative ambodiment, no treat-
ment step ls uasad prior to extraction sincs appraximataly
60% of ioiel ansamitocine can ba found In the culture
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medium.

{0011] Ansamitocinecan be extracted from culture me-
dium with the use of aromatic hydrocarbon solvents. The
aromatic hydrocarbons have a particular salactivity for
the ansamitocine over other broth constituents, which en-
sures only slmpie processes are required downsiream
to lsolate pure product. Preferably, the aromatic hydro-
carbon solvantla tolusne or xylene. Particulary prefemed
Is tolusne as this is more amenabla to low temperaiure
evaporation. The properties of tniuvene and xylene ame
such thatthe solvant and aqueous iayere are readlly sep-
amnted under gravily without the need formachanical sep-
aration and thus grester contalnment of the process and
increased operetor aafety are achleved. The axtraction
can be conducied at about 20°C to about 80°C. Prefer-
ably, tha eximaction 's conducted at about 45°C. The pH
of the aqueous solution prior to extraction should be In
the range 3 io 6. Praferubly, the pH Is near neutrality,
le,pHB108.

[0012] Inganeml, one equivalent voluma of solvant to
whole broth (1:1) 1a prefemed for tha axiraction. Akeme-
tive ratio manges of 21 to 1:4 can also ba used. The so-
lutions are genamlly micad slowly with etiring and the
mbdure stirad untll about »80% of the angamitocine have
besn extracted into the organic layer. Prefembly the mbx-
ture fa left to settfa under gravity at a temparaturg be-
tween 15°C and 50°C. The preferred tempenature for set-
ting ls about 45°C,

[0013] The arganic layer is removed, and conceantra-
tion of the extract by volume reduction of the solvent may
ba carviad out in vacuo or by other methads well-imown
o those skified In the ant. After volume reduction, the
concentrated axiract can be optionally dissolved in a po-
lar solvant such as methanol, and clarified using a mem-
brane fiker such as PTFE, or a dapth fliter such s slica
or alumina.

[0014] Crystaliization I8 used to puly the desired
ansamitocing, particularly P-3, by reducing the levels of
unwanted ansamiiocins. A preferred solvert mixturs for
crysiallization Is ethyl acetute and heptane. Such crys-
wiitzation ia performed in & conventional manner. To ald
diasolution of the solid for crystalization, a small volums
of methanal or similar polar soivent may be added prior
o addition of ethyl acetate and then treatmant with larger
volumes of haptans, optionally with stining and cooling
to afford the crystalized product. The product may ba
recrystalitzed following the same procedurs.

[0016] Alematively, prior to crystallization, the impure
ansamitocine exiracted from the fermentation broth may
be purified using sllica gel, 8.g., by passing a sohution of
tha solvent aximast through a bed of sillica. Soivams usad
for the chromatography may bs iusns and toluene-
methanol mbosa. Other solverite known o thoss akilled
in the art can also be used. The fmctions contalning
angamitocin P-3 ara poolad and concantratad undar re-
duced pressure,

[0016] Methods are aiso provided for analysis of
ansamitocins by HPLC. Quaniitation of ansamitocin P-3

and analysis of qnsamitocin ratios are achleved by the
methoda. Thasa methods wera amployed In the Exam-
ples sat forth below.

[0017] Quantiation of ansamitecin P-3 In broth and ex-
traction samplas can be determined on a C18 Watsrs Q
Sphaerisorb 85 ODS2 column, 4.6 x 250 mm, withe 10mm
guard column. UV dstection s &t 262 nm and 205 nm.
An Isacratic moblla phase of 1mlmin 80% MeCN (0.05%
TFA) in water (0.05% TFA) and a 20 ! injection volume
are used.

[0018] Analysls of ansamiiocin retios In downstream
process samples can be determined on a GB Weters
Symmatry Shield column, 3.8 x 150 mm, with no guard
column, UV detaction s a1 252 nmand 205 nm. A gradient
maoblle phass of 1mUmin 35-45% MeCN (0.06% TFA) in
watar (0.05% TFA) over 30 minutas with a 10 minute re-
equiibration et 40°C and a 10 pl Injection volume wre
used,

[0018] Analysls of aneamitocin ratios in chromatogre-
phy fractions and final product can ba datsfmined on a
C8 Watars Symmatry Shiakd column, 3.8 x 150 mm, with
no guard column with an LC-M3S detection sysiam, at-
mosepheric pressure elecircspray lonisstion, +ve on
mode. 30V cone voliage Mass detaction to positivaly
Identily the pasks is achleved by full acan MS (scan from
600-700amu with qued 1). M5-MS fagrnantation to de-
termine class of ansamitocin b cared out using the same
gradent system. A gradiant moblle phass of 1mlmin
35-46% MeCN (0.05% TFA) In water (0.06% TFA) over
30 minutea wih & 10 minute re-equiibration at 40°C and
a 10 pl Injaction volume are ussd.

[0020] Quaniiimtion of ensamitocin P-3 In waste
streams and other low-level samples requidng high sen-
altivily can ba daterminad on a C18 Waters Spherisorb
85 0D42 column, 4.8 x 250mm, with a 10mm guard col-
umn and LC-MS-MS stmospheric preasure alactrospray
Ionisation detection systsm, +va lon moda, 30V cone volt-
age. For determination of structural typa, the molecular
lons of the major specias were selected and the fmgman-
tation patterns obearvad weare a predominant 547 lon In-
dicating N-methylated and a 633 Indiceting N-demethyl-
ated. An lscoratic moblle phase of 1miimin 80% MeCN
{0.065% TFA) In water {0.05% TFA) and & 20 u! Injaction
volume are used.

[po21] The process of the Invention can be used to
make cell-binding agent/mayansinold compiaxes which
are useful as tumor-aciivated pro-druge. Angamitocina
prepared by the pracass of the invention can undargo
reduciive cleavage to maybtanainol which can be used as
described In U.S, Paient No. 5,208,020 to produce N-
methyl-L-alaning containing maymnainold dervatives.
Theaa derivatives are then conjugatad i cel-binding
agents, prefarably antbodies, via varous finkers such as
& diauifida fink.

[0022] An exempiary cel-binding agentimaytansinokd
complax can be prepared by a procass comprising the
following steps:

|
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(1) raducing ansamitocins prepared by tha process
of the invention to maytansinal;

{2) asterllying maytansinol with N-mathyl-L-alanine
darivaiives io form a disulfide-coniaining maytans)-
nold estar;

(3) reducing the disulfide-containing maytanainold
eatar prapared by stap (2) 1o a thiol-contalning
maytaneinald;

(4) introducing dithlopyridyl groups into acel-binding
agent; and

(5) linking the thiol-containing meytansinold pro-
duced by step (3) to the dithlopyridyl call-binding
agent of stap (4) by a disulfida link.

[©023] The prasant invention will now be described
with referance to the following apecific, non-imiting ex-
amples.

Example 1

Extraction of Actinogynnema pretiosum Culture
Broth and Ansamitocin Purlfication

[0024] 371 of whole broth contalning the producing
straln Actinosynnama pretiosism ATCC 31585 (ansam-
ftocin P-3 ther 88.3 mglL) were heat-treated in ity at
75°C for 80mina in idil the micro-organiem end faciitate
solvant extrection of the ansamitocing. 40L of toluene
were addad and the mixture warmed to 45°C. Phasas
were agitated such that a voriax of uppar toluene phass
was drawn Into the lower broth phasa but without smul-
affication or compiats homeogenisation of the phases. Ex-
traction was completad within 18 hours, and separation
under gravity within 2 hours.

[0025] 36L of toluene contalning B0mg/L. P-3 was re-
caversd by siphan, and eveporated using a 20L rotary
svaporator (bath tamperehme 40-45°C, rete -8UMr).
11.2g of moblle ol, containing 3.1g of P-3; 27.6% wiw)
was generated after svaporation. The resulting exiract
was transferred to a fiask by dissolution in tolusne and
re-svaporation. {Extracion stage ylekd = B7%)

[0026] The exiract was taken up In 120mi teluane and
Ioaded onto & siiica column (Keselgal 80, 125m| bed
volume packad in toluene, 4cm diam. x 10cm) in 376mi
ioluane (3bv). The column was washed with 2bv toluene
and then eluted with 4 x 2bv of 256 MeOH In tolusne,
followed by 12x 1bv of 4% MeOH In tolusne. The column
was eluted et 40mi/min and producedtightbands of color.
Fractions 7-10 containing ensamitocin P-3 were bulkad
and svaporaisd to produce 3.2g of olly eolld contalning
2.5g of P-3. This material was anslyzed by LC-MS and
MS-MS.

[0027] At thie atage the product contained 85.1%
ansamitocin P-3, and  total of 83.9% of tha dasired
ansamitocina. (Column stags yleld = 80.6%)

[0028] The product from the elica column was taken
up [n 200mL B20AC warmed to 40°C. Hapians (200mL)
was added and tha salution allowasd to cool. The sokition
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waa seaded with 1mg pure P-3 cryeials (crystallization
also spontansously cocurred at other alies In the flask).
After 4 houre at ambient tempemature the supematant
was analyzed by HPLC and 0.8g P-3 (30%) was deter-
mined to stiil bs In solution. Further haptane was added
(150ml) and the fiask left for a further 3 hours and re-
analysed. This indicuted that 0.4g of P-3 (18%) remalnsd
In solution. Tha fissk was left ovemight at 4°C. Subse-
quent analyals Indicated that only 70mg of P-3 (3%) re-
malned in solution. The mather liquors wara removed by
aspiration, using a sintered filtar line assembly. Tha whita
neadia crystels ware washad with 2 x 15mL 1:3 EtOAC:
haptane. The cfystais were drisd in alfy under vacuum
on a rotary svaporator at 30°C for 10hours. 2.5g of crys-
tals wer obinined. (Crystalization yiald = B8%)

[0028] Tha final product conieinad 88% ansamitocin
P-3, and a total of 98.4% of the dasired ecylaied ensam-
incins (P-1, P-2, P-3, P-8', P-4, P-4,

Example 2

Extraction of
Broth and Ansamitocin Purification

Culture

[0030] 1,100L of whole broth contalning the producing
stmin Actinosynnema pretiosum ATCC 31585 (ansam-
Itocin P-3 tter 75.1 mg/L, 82.6g P-3) were heat-tresind
in siu st 75°C for 60 mins to kill the microorganism and
faciiate solvent exiraction of the ansamitocing. 77.6g of
P-3 remained after the heat kil process. An aqual volume
of toluena pre-warmed to 45°C was added and the mix-
ture was mainiained at 45°C. Phasaa wemn agitsted such
thet & vortex of upper tokiens phase was drawn into the
lowar broth phass but without emulsification or complete
homogentmtion of the phases. Extraction was carried
out for 45 hours, followad by separation undsr gravity
which occurred within 30 min. (Extracion stage ylek
80.3%.)

[0031] 1.127L of the toluena extract, containing the
ansamitocine, wen concentrated to 221 using 4 falling
fiim evaporator (FFE). The concentrate was transfermed
o a 60L rotary svaporator and evaporated to low volume
{evaporation rate 14.6L/r). The FFE waa rinsad with 2
X 20L toluene and the rineings passed to the evaporator
to ensure complets transfer of product. The concentrata
was evaporaiad to drynees.

[0032) The dry extract was taksn up in 721 of 4%
methanaol In toluene and loaded onp & silica cohmin
{Klessigel 80, 4.8L bed volurna packed In 4% methano!
in toluane, 15.0cm diam. x 27.0cm, loading rate 120
mL/min). Tha column was eluted isocratically using 4%
mathano! In tnlusne at & flow rate of 227-384 mL/min and
preducad tight bands of color. Initial fractions were one
bed volume; factions 3 to 8 were colleciad as half bed
volumes. Fractiona were monitored by TLC (Klesaiga! 60
Fas4 piatas, run in 6% mathanol in dichloromethane, vis-
ualzed by UV at 254nm) and those containing ansami-
tocing wera monitored by HPLC and LC-MS. Fraction
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salection for crystafitzation was based on HPLC and LC-
MS analysis of the fractions to optimize ansamiocin P-
3 recovery and minimize undesired ansamitocins. Frac-
tlons 5to 10 contalning ansamitocin P-3 were buliked and
evaporated to produce s solid contalning 54.8g of P-3,
At this stage ths product contained 77.1% ansamitocin
P-3, and a total of 88.1% of the deslned ansamiiocins.
{Columnn stage ylaid = 82.6%)

[0033] The product from the sllica column waa taken
up In 81 mL methenol previously warmed to 48°C, fol-
lowad by 548 mL ethyl acetate warmad to the same tem-
perttura. Further allquots of methanol were added to ald
dissolution of the solid. A totel of 168 mL of mathanol
was added to the mbdure. Hapiane (100mL) warmad to
50°C was addad to the firet sign of cloudinasa and then
the aolution waa allowed to cool to amblant as crystalll-
zation commenced. After 4 hours, a further 1,324 mL of
heptans (si ambiant temperature) was added. Tha su-
pemetant was analyzed by HPLC and 8.8g P-3 was de-
tarmined io stifl be In solution. The mhdura was cooled
on ice and further aliquots of heptane (200 and 400 mL)
wore addeduntl| 3.9g of P-3 (8.8%) remained Intha moth-
or liquor.

[0034] ThemotherAquors were removedby aspiration,
using a sintered filtar Ine assembly. Tha crysiuis were
washed with 2 x 150 mL 1:3 athy ecetate:heptana. The
cryutals were dried /n situ on a rotary avaportor, inltinlly
under low vacuum, followed by high vacuum (1.0-1.3
mbar) at 30°C for 88.6 hours. 78.4g of crystals were ob-
tained,

[0035] The final product contalned 74.5% ansamRtocin
P-3 (58.90) and a ioia] of §7.8% of the desired acylated
ansamiincing. {Ovanall yield = 80%)

Example 3
Siiica Chromatography and Crystallizstion of the
Ansamitocins

[0036] 1,008L of Actinasynnema pretiosum whols
broth with a titer of 84.8mg/L. ansamitocin P-3 wars heat
treated, exiracted whh toluane and evapomtsd sssen-
tially ns dascribad In Exampile 1.

[0037] The concenirats containing 34.5 g eneamitacin
P-3 was taken up in 3 L toluane and loaded onto a sillca
column (iCeseigel 80, 3.0 L bed volume, packed In tolu-
ene, 13.8 cm diam. ¥ 18.8em). The eolumn was topped
with a 4 am bed of sand. The column was washed with
6L of toluene, followed by 20L of 2% MaOH In toluene,
which was collected as B L fracions. The column was
than eluted with 20 L of 4% MeOH in toluans, colactad
as 2.5 fractions. The ensarmitocine wers eluted In frac-
tions 8through o 15. Fraction sslection for crystallbxation
was based on HPLC and LC-MS analysis of the fractions
o optimize ansamitocin P-3 recovery and minimize un-
daealred ansamitocina. Fractions 10 1o 12 were bulked
and evaporated to drynesa to yleld an oll containing 325
g of ansamitocin P-3.
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[0038] At this stage the product contsined B1.8%
ansamitocin P-3, and & total of 86.3% of the dasired
acylated ansamimcins. (Colunn atage ylald = 84.2%)
[0038] The concsnirate from the bulked allca frac-
tiona, was wammned In a watsr bath at 50°C and dissolved
in a minkmum volume of wam methancVathy! scetate
{60°C). 80mL of methano! was added initially, followsd
by siow addition of 300mL. of ethyl acetsts. A further20mL
of warm mathanol wes added at which point tha concen-
trate was completaly dssolved. 200ml. of wam heptane
{50°C) was atkied and the crystalization aolution re-
moved from the water bath. Crystaliimiion commencad,
and further heptane was added in 200mi_ aliquots unti
a totul volume of 800mL hed bean added. The mixture
was coolad In an los bath for 18 hours. The crystalization
was monitonsd by HPLC snalysls of the mother liquors.
At18 hours 8.3% ansamitocin P-3 remainad In themother
Niquors. A further 200md. of heptane was added and the
mbdune cooled for a further five hours. HPLC snalysls
Indicatad 4.0% ansamitocina mmalinead In the mother lg-
uora.

[0040] The crystals wers racoverad by aspiration of
tha dark brown mother iquors. The crystals wers washad
three times with 50mi of heptane:ethyl acetats, 3:1 and
wers dried under vacuum {0.8mBar) ovemight. The crys-
tals were uniform, fine, off-white needies conimlning
28.2g of ansamfitocin P-3. (Crystafilzation stege recovery
= 80.9%)

[0041] Thefinal product contained 83.1% ansamitocin
P-3 and a total of 08.4% desired acylated ansamitocine.

Example 4

Purification snd
from Toluens Extract

lxstion of Ansamitocine

[0042] 1,001l of Actinosynnema pretiosum whole
broth with a titer of 74.56 mg/L ansamitocin P-3 wara heat
traated, extractad with toluens and evaporated essen-
tially as described in EXample 1 to give 8.5 L of concen-
treted extract contalning 54.7 g of ansamitocddn P-3.

[0043] Tha concentrate was heatsd o 45°C and 14.6
L of haptans was added over 33 min to pracipiiate the
anaamitocing. The mixture waa coolad on ice. A further
5 L of heptena was added and the mixture allowed to
gettls ovemight. The mother Bquor was removed by as-
piration and the precipitate was washed with 10 L of tol-
uene: haptana, 1:1. HPLC analysis Indicated tha mother
Niquor contalnad 8.5% of ansamitocin P-3, and the wash
containad 1.8% P-3. Tha pracipliiate was dissolved In 2
L of methanol and fiterad through a 0.2 micven fitter.

[0044] The mathanol sclution was svaporaisd & dry-
ness and re-dsscived In 85 mL of mathanal at 50°C. 510
mL of athyl acetats was addad to the eclution followed
by 200 ml. of heptans. Tha mbediure was cooted to ambiant
and a further 890 mL of hapiane was slowly added as
crystallisstion commencad. 4.14 g of ansamiincin P-3
remained In the mother liquor. A further 400 mL of hep-
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tane was addad and the mixture coolad on ke. 2.7 g of
ansamitocin P-3 remeined In the mother liquor.

[0045] The mother liquor was remaved by esplretion
and the crystals wers dizsolved In 110 mi. of mathanol
and 520 mL athyl scetmis at 50°C. Heptane wes added
Intwo 75 mL aliquots, the mbxture was cooled to amblent
and anothar 500 mi_ added. A further 400 mL of haptane
was added end the midure cooled on lca and teft over-
night to crysialiire. HPLC analyala indicated 2.3 g of
ansamiiocin P-3 remained In the mother lquor. The
mother liquor was removed by aspimtion and the crysials
ware waghed with hapiane:sihyl acsiate, 3:1 and wars
dried under vacuum {0.6 mBar) overnight. The 47.B g of
crystals contained B4.3% ansambiocin P-3, and a total of

07.0% desired acylated ansamitocine.
Example 3
Extraction of Actinosynnems preéasium Culture

Broth with Xylens and Ansamitocin Purificstion

[0048] 220 ml of heat treated Actinosynnema pretio--

sum, with a tiirs of 44 ug/m| ansamitocin P-3, wers placed
In a 45°C weter bath and an equal volums of xylsne was
added. The phases wers mixed such thet & vortex of
xylena wae dreawn In ta the lower broth phase but without
forming an emulsion. After 20 hours, 84% of the ansam-
Rocin P-3 had extmcted into the xylene phase.

[0047] The mixiure was separated under gravity and
170 mL of xylene were removed. The xylene exiract was
eveporated to drynsss. The Xylene exiract was puritfied
using allica chromatography. The extract was dissolved
In 2mL of 4% methanol In toluene and loaded and sluted
using the same solvent mix. Fractions {0.5 mL) were col-
lected and assayed by TLG (Klessigel 80 Fyg pistas run
In dichioromethanemathanol 20:1). Fractions containing
ansamitocin P-3 weme crysiallized using the procadure
described In previous emmples. The crystaliine product
was of comparable quellty in terms of colour end purity
with thet producad by tolusne extraction of farmentation
broth,

[0048] The present invention may ba embodied In oth-
or specific forme without departing from the apirk or es-
sential attributes thereof, and, accordingly, raferance
should be made to the appanded claims, in the light of

the foregoing specification, as Indicating the scope of the
Invention.

1. A mathod for prepering purified ansamiocing com-
prising the steps of:

& culturing an ansamiinein-producing microar-
ganism In & Mquid eulture medium;

b. trenting the culture madium to faciate sol-
vent exdraction of ansamitocing,

)

¢. axiracting ansamitocina from tha culture ma-
dium with toluene or xylene;

d. concentreting the extracisd ansamitocins;
and

o. purllying the snsamitocins by crystalitzetion
whersin sald method does not Include a filtration
step.

2. A method for preparing purified ansemitocing com-
prising the atepes of:

& culturing an angamitncin-produting microor-
ganism in a Rquid culture meadium;

b. axtracting ansamitocins from tha culture me-
dium with toluans or xylana;

c. concantrating the mdmciad arsamitocine
and

d. purlfying the ansamitocine by crystaltration
wherein sald method doss nat Include a filtration
slep.

3. The method of claim 1 or 2 wherein the ansamitocin
producing microorganism Is Actinosynname spp.

4, The mathod of claim 3 wharein the Actinosynnema
spp. la Actincsynnema pretiosurmn ATCC 31585.

5. The method of claim 3 wherein the Actinosyrnemsa
8pp. 18 Actinosynnema pratiosurn ATCC 31281,

6. Themethed of claim 1 wherein the tresiment is heat-
Ing at about 75°C.

7. Tha mathod of ciaim 1 or 2 wharein the soivent Is
toluene.

8. The method of dalm 1 or 2 whamein the scivent Is
xylane.

9. The method of cialm 7 or B wherein the ratlo of tol-
usns of Xylane to haat-treated culture medium is
about 1:1,

10. Tha method of ciaim § whareain tha extruction Is at
about 45°C.

11. Themethod of cialm 1 or2 wherein the ansamitocins
comprise acylated ansamitocine that can undergo
reductive clsavage o form maytanainol.

Pxtarmtanspriiche

1. Verfahran zur Herstellung gereinigter Angamitocins,
das dis foigenden Schritts umiaBt

() Kultivieren eines Ansamitocin-erzeugenden
Mikroorganismus In sinem filiesigen Kulturme-



‘.

a

T

n EP1272853 B1 12

dium;

(b) Behandain des Kulturmadiums zur Erleich-
terung dar Lgungsmitielextrektion von Ansam!-
tocineng

(c) Extrahleren von Ansamitocinen aue cdm Kulk
turmedium mi Toluol oder Xylol;

{d) Aufionzentrieren der extrahlertan Ansami-
tocine; und

(e) Reinigan der Ansamitocine durch Kristallsa-
tion, worin dms Verfahren kelnen Firations-
schritt einschilefit.

Verfahran zur Harstellung gereinigter Ansamitocine,
das dis foigenden Schritte umfaBt

{a) Kultvisran sines Ansamiincin-erzeupendsn
Microorganismus In sinam fillasigen Kutturme-
dlum;

() Exdmhlaren von Ansemitocinen aus dem
Kulturmadium mit Toluol oder Xylok

{c) Aufkonzentriaren der extahlertan Ansamito-
cine; und

(d) Relnigen dar Ansamitocine durch Kristalfes-
tion, worin das Verfahren keinen Riirations-
schritt einachiafit.

Verfahren gamiB Anspruch 1 oder 2, worin der An-
samhocin-erzeugende Mikroorganismus Actinosyn-
nema app. bt

Verfahren gamiB Anspruch 3, worin dle Actinosyn-
nema spp. Actinosynnema pratiosum ATCC 31585
it

Verfahren gamif Anspruch 3, worin die Actinosyn-
nema app. Actinosynnema preticsum ATCC 31281
st

Verfahren gemiiB Anapruch 1, worin die Behandiung
ain Erwlirmen auf ca. 75°C lat.

Verfahren gemiB Anspruch 1 oder 2, worin das LB-
sungamiiis! Toluo| lst.

Verfahren gamiB Anspruch 1 oder 2, worln daa L3-
sungamitte! Xylol ist.

Varfahren gamiB Anapruch 7 oder 8, worin das Ver-
héilinis von Toluo! oder Xylol zu wirmebehandeem
Kulturmedium ca. 1:1 lat.

10. Verfahran gamilB Anspruch 8, worin dia Exireidion

bel ca. 45°C erfolgt.

11. Verfshren gamiB Anspruch 1 oder 2, worin dis An-

samitocine acyllerte Ansamitocine uminssen, dls el
ne redukiive Spaltung unter Blidung von Maytansincl
arfahren kBnnan.
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. Procédé de préparation d’'ansamitocines purtfiées

compranant jas étapes de :

& culture d'un microorganisma produlsant des
ansamiiocines dana un mileu de culture

fiquide ;

b. traitement du milleu da culture paur faciiker
Fextraction par solvant des ansamitocines ;

¢. exiraction des ansamfttocinas A partir du mibeu
da cullure avec du tolubne ou du xyléne ;

d concentration dea ansamitocines axtraltes ;
at

. purification des ansamitocinas par cristalltsa-
tion,

oll ledit procédd ne comprend pas d'étape de filtra-
tion.

Procéidé de préparation d'ansamitocinas purifiées
comprenant lsa éizpeas de :

a culture d'un microorganiame produlsant des
ansamitocines dans un mileu de culture
Nquide ;

b. sxtraction das ansamiiocines & partir du mi-
eu da culture avec du toludne ou du xylene ;
c. conceniration des ansamiincinas extraltes ; et
d. purification des ansamiiocines par cristalllsa-
tion,

ofi ladit procédé ne comprand pas d"étape de fiitra-
flon.

Procédé selon Is revendieation 1 ou 2, dens lequel
le microorpanisme produlsant des ansamitocines
est Actinosynnema spp.

Procédd seion ia revendication 3, dans lequel FAc-

tinosynnevna app sst Aciinosynnema pretiosum
ATCC 31585,

Procédé selon la revandication 3, dana lequel FAC-

tinosynnema spp est Actinosynnema pretiosum
ATCC 31281,

Procédd selon la revendiostion 1, dana lsquel le tral
tement est un chauffage & environ 76°C.

. Procédé salon Ia revendication 1 ou 2, dana lequel

le solvant set Je toludne.

Procédé selon i revendication 1 ou 2, dans lequel
|e solvant est le xylana.

Procédé salon In revendication 7 ou 8, dana lequel
le mpport de tolubdne ou du xylidne au milleu de cul-
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ture traltd & chaud eat d’anviron 1 :1.

10. Pracddé selon la revendication 8, dans iequal Pex-
truction st réalisde A environ 45°C.

11. Procédé seion la revendication 1 ou 2, dans lequel
laa ensamitocines comprannent des ansamitocines
acyldes qul peuvent subir un clivaga réducteur pour
former du maytansinol.
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