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Colchiconic compounds are transformed into the conresponding 3—O-glycosyl derivatives by means of Bacillus megaterium strains,




I nactive. Therefore, the conversion yields to the 25 effective product
speci fi cal | gHoligpeydated at C-3 of the aromatic ripg. are
| ow. %2 bi ol ogi cal approach substantially rel at eggT’BP”’“n‘ t he

bi ot ransformati on of col chici noid conpounds, (which PCT/ EP98/ 06226
2 are indirectly related with col chi cone conpounds) such as

col chi ci ne and thlocolch|C|ne by culture of CEnteIIa Asi ati ca, into
nonogl ycosydap R R RORMATISG ;

provi di ng &L 2h Higd ¥
al ., Phytochenlstry 33 4, 817 820 1993) CIher efforts
to bi ot ransform col chicinoid conpounds gave sinply denet hyl ati ons

of the methoxy 10rhegroupseBerd tojihheniemat i C relagesat Ctd and e C 3),
anyway al ways characterized by limted yields and productivity and by
a poor regi oskietransfgrmation, effigumed Hufbfiyor dme€aps etofil . .sglectdrm

Sc., 68, 10, 9-1242, 1979 usin Stre tonyces a |seus and/or 15
Streptonyces @bEEPQEFi %r%%ﬂlee? et® 43 éi? % W% Sunds, Jyhe
1959), using ﬁéééseemestsL@Leay%s%ﬂ%ﬁ%ﬁa’es Th@nBrBEeQEh%rf SPES| e
of Bacteria and Fungi, tried transformcolchicine and its
derivatives ipteseht invembiomspoprovipdss densinpdurtdal deyliwadswiestedhe
results of 20 t hese. known _methods confirm what @stated & above in

connecti on wi BRCLHBINBAYsBEETRVPEy the @keMAtdcopiag A, starting from

the cited <colchicone compounds in high vyields and
purity.
The compounds obtained by the biotechnological

10 process of the invention, particularly thiocolchicosone
(3-0-glucosylthiocolchicone, i.e., with reference to
formula (I), Ry = -OCH5 e Ry = —SCH3), are active
'principles' of remarkable pharmacological importance,
mainly for the preparation of new antitumor medicaments.

15 DISCLOSURE OF THE INVENTION

‘ A number of efforts have been made to obtain highly
specific glycosydations of compounds of general formula
(I) and related colchiéinoid compounds, either by means
of chemical reactions or by biotransformation.

20 The chemical route <consists in sequences of
complex, non-specific reactions which, non-selectively
involving different molecular sites, lead to a mixture
of glycosydated derivatives, some of which being
inactive. Therefore, the conversion vyields to the

25 effective product specifically glycosydated at C-3 of
the aromatic ring, are very low.

The biological approach substantially relates to

the biotransformation of colchicinoid compounds, (which

CONFIRMATION COPY




enzynmes involved, for exanple at G2, CG3 or G 10 of the al kal oi d

nol ecul e. Moreover, the productivity |evels of said catalyti¢ systens
are rather Ye4P1828%e to the low 25 conversion yields, theaorakesos2é
substrate concentrations whi ch can be used, and the frequent .
degradati on of the tropol one ring. More recently, Poul ev
et al.. (J. Fernent. Bioeng. 79, 4, 33-38, 1995) have obtained

the specific 30, .dene | ati,on oy .usin acterial __mcroorgani sns,
but vmtr?’seti?*’ild%’é?‘ﬁtwp&(?rlaﬁeé’l d@léﬁa%&&ﬁ&&? j (gpmPoun &Y 98uch
PCT/ EP98/ 062265 colchicine and thiocolchicine, by Sculture of Q_E&{ﬁﬂh
activity frommcroorganisns simlar to the above nenti oned ones
(St rept onycedsiBHridd usinte c mpneglacosydatiedendemipydtsest et G+ and

bi ot ransf ormati on of ot her ) ,conpoqus, such_ as t ansi noi ds
(US pat. 4 F1G5oof the FLomatiq ring; sFUch 3 tEERTHOERFRLoRsRe1RY
1587- 159,  therefo¥tl) ndt! Hligh1G2S8eabtivRe aahal ¥#6018¢AG! | 8BafRBSI StS
exclusively in a eneth;ﬁatlon, characterized by | ow conversi on

yi el ds and pryisicis vi tand  productiv@tycosyEolleansf drHMse acetvit ads,of
a-anyl ase from 10 Baci | | us negateri um strains have been descri bed

(Brumm, Phytmchemlgtny 33 st%r &7 420819989323, 1991), the |
accept or Spec'““d%é{“'é‘?f%@é gl yeose ,ar, gl f4FS) colchichfbid
particularly an . CT odextri n-glucosy trans?erases,

produced by tdngouifRidl Gaeki als impurcedehothytatabyise af the methoxy
[err]-1,4-transglucosyl ation of rubusoside (13-0-

[err]-BQl ucasdunst dwdwnd [ ber the ginaealic esing ) (ast &rei ARd rdfn C-3),
PLar o, A 20 el S PLOERDY SERARCHIELFEETHY igBa rederrisEee
Agric. Bioel p/fmtiviGy Hha 3483 poor regioselectivity.
Thus, Hufford C.D. et al.. (J. Pharm. Sc., 68, 10,
1239-1242, 1979}, using
15 Streptomyces spectabilis, and Bellet P. et al.., (GB-
523421, 1959), using different strains of Streptomyces

and of other species of Bacteria and Fungi, tried to

and/or

transform colchicine and its derivatives into the

corresponding 3-demethylated derivatives. The results of

20 these known methods confirm what stated above 1in

connection with the non-selectivity of the microbial

enzymes involved, for example at C-2, C-3 or C-10 of the

alkaloid molecule. Moreover, the productivity levels of

said catalytic systems are rather poor, due to the low

25 conversion yields, the reduced substrate concentrations

which can be used, and the frequent degradation of the
tropolone ring.

More recently, Poulev et al.. (J. Ferment. Bioeng.

79, 1, 33-38, 1995) have obtained the specific

30 demethylation by using bacterial microorganisms, but

with still rather poor yields and productivity.



20 2488, 1984) Cycl odextrin-glycosyl transferases were

previ ousl y wesdiémy the preparation of cyclodextrins G from
starch (Kitahata, S., Okada, S., Agric. Bi ol . Chem, 3%(’3@8%226
2413- 2417, 1974). These exanpl es evi dence the hi gh v
substrate 25 specificity of the dl ycosyl transferase activities
expressed by Bacillus nmeagterium whicR involves only gl ucosyl
acceptors, therefoEnznoe AgkiMatit ﬁgzmlsl!biero@rganlsmsaxpemulanytbean-tg ons
on secondary er ent npl ex mol ecul ar

tabo hayi
structure, snﬁ §n§b°ne‘gof’gﬁFcéﬁé:'feptlol’i‘yf’éét' Baﬁd 1&tE -0f have use
of said bEeA! OIS fe@) t%eenzmsteeageaffnselea C%fh' Gier

conpounds to 3-glycosyl derivatives are It has been
found that stcanpsundsBasudhusas ma;nteega&tmo:ms ceapsblpatof grommg 650t he
presence of hij concentratiqns of colchicone (R err] = -OCH[err] R2

= - OCH3)? g‘?Swﬂenﬁt hyl&tcotthi code AMEFRIQISASve34hi 32derdiSER-LESD,, .
h d f
bi ot r ansf or rrat?%%?ea%#%x%s 8880 a1sg tn¥ara1 AR cERttion consists,

gl ycosydat ed eexDhsibveByy imt a CdamthylhlﬂQon, ch@f 86BEL £268NDy SUGh, a
transformati on takes place in very 10 short tines, and is characteri zed

by surprisi ngf§n¥eEHRion vields| productiviterefore, the invention
relates to a proce for cRreparation., of 3-0.gl ycosyl col chi cone
conpounds of ?%1{ )rati'lfg TasSe ac)uv:.tles otd <3 ﬁ. gge from 5

10 B_ag;ll_,;s_mgg_a_t_e_mm strairis have been described (Brumm.,
P.J., et al., Starch, 43, 8, 319-323, 1991), the

acceptor specificity (exclusively glucose or glucosides)
being particularly high. Cyclodextrin-glucosyl
transferases, produced by the same microbial source,
15 catalyse a a-1,4-transglucosylation of rubusoside (13-0-.
B-D-glucosyl-steviol B-D-glucosyl ester), starting from.
starch. Also in this bioconversion the acceptor of the
transferase reaction 1is the substrate glucide fraction
(Darise, M., et al.., Agric. Bioel. Chem., 48, 10, 2483-
20 2488, 1984). Cyclodextrin-glycosyl transferases were
previously used for the preparation of cyclodextrins G6
and G8 from starch (Kitahata, S., Okada, S., Agric.
Biol. Chem., 38, 12, 2413-2417, 1974).
These - examples eQidence the high substrate
25 specificity of the glycosyl transferase ‘activities
expressed by Bacillus megaterjum, which involves only
glucosyl acceptors, therefore not making it possible to
expect any reactions on secondary metabolites having a
different, complex molecular structure, such as
30 colchicones. In fact, no examples of the use of said

microorganisms for the enzyme conversion of colchicone



wherein R err] is a glycosyde residue is (Jerr]-Clerr] al koxy or
Clerr]-C6 t‘ﬂ&ﬁlk |, which conprises the biotransformation *  of *
conmpounds i Rlerr] is OH or nethoxy by neans of 25 PCB&ERIBDE26
megat eri um Bacillus nmegaterium is a Gampositive spose
generating bacteriumw th a cell dianeter higher than 1.0 [err]m
grow ng aerobically on a number of cultyure nedi a; cat al ase-positive;

hydr ol ysi ng c%%p%tdn%ﬁgorai %S.Ity%%syl()fde ggllaltll %Fmgggt ﬁhoug] whi ch can be used

according to i on“proved capa grow ng satisfactorily

PCT/ EP98/ 06226 Now it has been found that st¥ains &Pd PAcKEERENG
vi abl e al so at hi gh concentrations of col chi cone, thiocol chicone

(Rlerr] = - ogartezium cmpahlenef growingpidtithe Presenes| oferhighi ves

b 2. gll b f ot wt h
tnd by~ YcohiceRt rarions”df "0ETEN1 Onot RR, XA OB, U 205 He°
Baci | | gs cebwa%me%lﬂyqa%l%tnz%&h@enaﬁ@t ':%%%éﬁtlslébs‘ch%e derivaCivds 9/'

evidence a difficulty in grow ng (absorbances of 10-15% of the
control). have affhe leixgieeddabadet i vi thighand efvferrm encyspethidne 10
bi otransforpgtion is surpr| sin a.nd unusual

| evel s r ang®@iPLSRREGATG t480, activi r e89ER, stqllzgtraﬁ.leér OO%QE‘PII sms

used N Gigivatived 0@9%%%9%@%%&%@' igedly MHnt A1 ng, pergggent |y

t he catalytic activify, éven in repeated férnmentation steps, 15

t her ef ore pawromaitig trfimgspenidh a Wraefoamatdon raked place :hat\eélryand
conti nuous processes Therefore this nethod provi des hig

pr odudi vi t pherd r"e‘rﬁ‘%"duc?%ﬁil ify ¢haracterized by S“’r‘ﬁélﬁﬂtpﬁéﬂ @R on
regi osel ect \il t§ assures, in addition to the remarkabl e production
yields, a h| gh § quallty and purity of the resulting product,

t hus Therefore, the invention relates to a process for

the preparation of 3-0-glycosylcolchicone compounds of
formula (I):
15

(1)

20

wherein R4 is a glycosyde residue, R, is C,-Cg alkoxy or
C,1-Cq thioalkyl, which comprises the biotransformation
of compounds in which Ry is OH or methoxy by means of
25 Bacillus megaterium. _

Bacillus megaterium is a. Gram-positive spore
generating bacterium with a cell diameter higher than
1.0 um; growing aerobically on a number of culture
media; catalase-positive; hydrolysing gelatin. Strains

30 of BRacillus megaterium which can be used according to

the invention proved capable of growing satisfactorily
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providing it in a 100% purity, with a sinple downstream pr ocessi ng.
Furt her, i nmwao daszacadvant ages are the reduced I nci denc;&;qP%%}SI&g e
of purification and recovery of 25 the product, the economi _
process and the affidability and safety of use. The *
operative sequences usable in the process of the invention conpri se:
A) - Selection of cultures of Bacill®uus negaterium 30 capabl e
of growi ng and afie kgepddenceiablie [Algle at high coogeamrratiooss obf

| chi t / 06226
go cheone 3&%5%95Pa|%§&SF8§%h&F°PFo$ﬁmnT 5? A’s Qalnsscn3) 359
Sel ection of rEQEe'c%(ilv%t es- &éﬂm;ﬁ\}-l t8ep86a¥iVB8 (above 2 lgapgforgation

catal ytic activity into correspondlng "320- gl ycosyl
derivatives, ebjidenzed oby Ehe exambnatmonerefontnssagﬁowmh tandsppgi fic
substr at es, adm nj st ered gradual l'y I ncr easi ng

concent Pat | oRécroscopec) anat¥sihi of @r’é’eﬁne%r aBPECLLE: i onSUChf &% -

bi ot r ansf or rREFSALRCrRLaRy BiPeady Par, Beaceli It oI HE R HE

sel ection obf ttheg/l ev1denceba£t&iifdc®DDw|ahlQﬁchwmaf%absorbané%s-
Study and optim zation of the critical fermentation paraneters,
to optinze ehelBirdbranst ShAREPBRYOL).

The high selectivity and efficiency of the
10 biotransformation is surprising and wunusual, as the
vyield levels range from 70% to 95%.

Moreover, the microorganisms used in the
bioconversion are capable of maintaining permanently the
catalytic activity, even in repéated fermentation steps,

15 therefore providing the specific bioconversion in fed- .
batch and continuous processes. Therefore this method
provides high productivity and reproducibility levels.

The marked reaction regioselectivity assures, in
addition to the remarkable production yields, a high

20 quality and purity of the resulting product, thus
providing it in a 100% purity, with a simple downstream
processing.

Further, important advantages are the reduced
incidence of the step of purification and recovery of

25 the product, the economicity of the process and the
affidability and safety of use.

The operative sequences usable in the process of
the invention comprise:

A) - Selection of cultures of Bacillus megaterium
30 capable of growing in the presence of high

concentrations of colchicone substrate, starting



15 F) - Study and optimzation of the nethods for the

conservation of the high-productivity cultures, to ' guar ant ee

st abl e, h%’ﬂ[?ﬁ BR23us i nocula for productive HRGWERISOFBAS on
the industrial scale. G - Scale-up of the process in fernmenter,.in
batch, 20 f ed-batch and conti nuous processes. H - Working up
and optim zation of the nethods for theg downst r eam processi ng
and for the recovgs Q% {81 sources oP Aiflcollection stral&y flcally,
t he m croorgani sns usa?e In t%e 2%5 present Invention can

sel ected stByt4rgeledtivn of tikel lisoliates cfiomrdy, obdaiassdy ftam
strain deposi t centers, or fromsoil sanples of various origin, or

from pr esel kxansforRAton al Sakalkticphy actd¥ditye redthRry She
different agar nedia c g ggp! QAE 0

(pept ones, yeastcor soé;&?dﬂw?rsegq] éjfex r’glcndélrl vegsgpa?gg#%%x?se%),

car bon source (9|W£‘&Edﬁbeféﬁr€hassays onPAHEPSPe@3232€ substrates, -

7 mal t ose, gl ucose, etc.), th pH5 to 8, preferably 6 - 7. The
i ncubati on tenper%dmmnﬂstﬁnﬁﬁs'fron1tm[err] gradwally piateeabing2s[err]

- 40[err]C. The ., ability of the culture of growing in the
5 presence of SMEERTTGAM trations of the col chiconic

substrate tqpe tbi?élﬁit%d’%iéaleV%'tﬁ%fa%Qelﬂzfa@@ibﬂl quest the 8tragakar
dilution and plating in paraIIeI on different

selected in B).

10 D) Gradual increase in the biotransformation yield, by
means of a target-specific selection of the
bacterial population from B).
E) - Study and optimization of the critical fermentation
parameters, to optimize the biotransformation. -
15 F) - Study and optimization of the methods for “the
' conservation of the high-productivity cultures, to
guarantee stable, homogeneous inocula - . for

productive applications on the industrial scale.

G) ~ Scale-up of the process in fermenter, in batch,

20 fed-batch and continuous processes.

H) - Working up and optimization of the methods for the
downstream processing and for the recovery of the
product.

Specifically, the microorganisms usable in the

25 present invention <c¢an be selected starting from
collection cultures obtained from strain deposit
centers, or from soil samples of various origin, or from
preselected industrial strains, by selective recovery on
different agar media containing an organic nitrogen

30 source (peptones, yeast extracts, meat extracts,

asparagine, etc), a carbon source (glycerin, starch,



agari zed substrates, a part of which having previously been added with
the col chi eanesmsgmmpound (e.g.: 3- 10 denet hyl t hi ocol chi gepgbod/bk226

concentrations fromO0.1 to 3 g/l (so as to inhibit the growh of the
main part of the m cr oor gani sns) . The col oni es capabl € of
growing in the described conditions are withdrawn in sterile and

pl aced on 15 different agarized nmedid, to verify their purity and the
honogenei ty m&lgbeemhglucose, etc Vhewumhnnﬁasmxnaausggeﬁ@rabng 6 -

conservati on of the ure are crobj ol ogi ca
substrates, 7- Nﬁm&%ﬁ?ﬁ?&}%ﬂgEﬁWBeﬁ?FVﬁéeﬁaEGﬁFc % one§, - 20
extracts, b _expeacts, etc.), a carbon source

(gl ucose, na?%gggggb gg?ln é?cé) at pH5 to 8, preferably 6 - 7.
The incubation temaeraauipltﬁngas ftioen cultudd| efr] growis{er rirC, the
preferably 28[err] - 40£err The sel ected m craqorgani snms are
t hen as§ayedptssezse e ta%hBi | FRYCRRLEABIARR 9 s r L LRIWE i n

h f I f h
atter i niBuberRace & ik ERAfiRFOEREATIS, QORI oy Ndbques e

Sai d assays ¥ergcaahki @d19¢honnah@l prlatiingska p%(}an@ar;t @Midigf feXent nl of
liquid nmedium. wth different medi um f ormul ati ons, conprising one
or nore orgaagerized subBCY/aERS31(062P8rL of which having prev1ously 8

1y ogen SO es (Y38 LR Pne PSR PR LY P Wgung (L "5

CarbonléourCﬁém@ﬂh?ﬁ?ﬁ?oc@h&ﬁ?&@he) in’ cdﬂdﬂﬂﬂbatﬁ&ﬂgﬂﬁﬁdmeo et &o) 3

i norgani ¢ phosphorous and nitrogen sources, and inorganic salts of

various ionsg/l (so as to 1nh1b1t the growth of the main part of the
microorganisms).

The colonies capable of growing in the described
conditions are withdrawn in sterile and placed on

15 different agarized media, to verify their purity and the_
homogeneity of growth.

The culture media used for the conservation of the
culture are typical microbiological substrates,
containing organic nitrogen sources (peptones, yeast

20 extracts, tryptone, meat extracts, etc.), a carbon
source (glucose, maltose, glycerin, etc.), at pH 5 to 8,
preferably 6 - 7. The incubation temperature ranges from
20° to 45°C, preferably 28° - 40°C.

The selected microorganisms are then assayed for

25 the capability of growing in submerged culture, in the
presence of colchiconic compounds, and of tranéforming
the latter- into the corresponding 3-glycosyl
derivatives.

Said assays were carried out in 100 ml flasks

30 containing 20 ml of liquid medium, with different

medium formulations, comprising one or more organic



[err] The culture sanples can optionally be subjected to

mut ageni ¢ treatnents, by neans of the conventi onal mut agenesi s

t echni ques A PPE%%tion with UV rays, etc.) 10 to inducePCHEPIR6226
having a specific bioconversion activity which can be eval uat-ed

wi th the sane procedure as above. Cul ture sanples from each
bi oconversi on assay, were anal yzeg to eval uate the production of

T YOy i TRy rOgRh FhbiFdes DY Sk Fhbrand BELEoRER, Y Ayptone

The capabil m croor gani sm t ranst orm hg

col chi cone suhgkhiat eayleboykheesespréatveextract 3- gtyrweytep deYiqwds yes
was confirmed by neans of bi oconversion assays in flasks, in a
300 m scal egtci.i, 20ne phe meRe C@rbone HPWEPRS ad 9IyEQSEn tHe¥yeTetiion

st ep. he m_croorgani sns,which gave Si ty e se

were used ﬁﬁarfgstssaF8$argﬁ3' oﬁFFh#Zat?Bérgg?PgtH%Aggbﬁo; OCcONvVEr si on,
in different ngubbded bsSiFdes ] Nadd30thdbganic $@ahe Jhevamisusuliews! and

fermentation paraneters 25 studi ed are: organic nitrogen sources, carbon
sour ces, (K*pi Natal Mgddl,t €a**t, eBpéifat ¥nd}, escidring-aeration,  pH,

I ncubation tinme, inoculumratio, subculture ste f or m of

ti ,
addition of the 5$H9n9%¥§qﬁ?lﬁ?ﬂqkﬁﬁﬁ?ﬁ%ﬂﬁ?tl°ggl%ﬁ;g%séﬁ@éfégggbaﬁ?eriaI
m Croor gani ngﬁtageﬁagablt?eaﬂnen%g, o) fe%édg%t htcﬂe i Ot ES\ad Y k4 PN of

t he presen i nventron, can grow on solid and l1quid culture
PCT/ EP98/ 062aGtagenesis techniques (irradiation ®ith UVsulayisr,atesc. )
contai ning one or, nore organi c nitrogen sources, referably, Xeast
extracl0 neip dJnduge  mutants having a specific ioconversio
activity which can be evaluated with the same procedure
as above.

Culture samples from each bioconversion assay, were

analyzed to evaluate the production of 3-glycosyl
15 derivatives, by means of TLC and HPLC analysis.

The capability of the selected microorganism of
transforming colchicone substrates into the respective
3-glycosyl derivatives was confirmed by means of
bioconversion assays in flasks, in a 300 ml scale, 1in

20 the same culture broths as used in the selection step.

The microorganisms which gave a positive response
were used in tests for the optimization of the
bioconversion, in different culture broths, in a 300 ml
scale. The main cultural and fermentation parameters

25 studied are: organic nitrogen sources, carbon sources,
mineral salts, temperature, étirring-aeration, pH,
incubation time, inoculum ratio, subculture steps, time
and form of addition of the substrate to be transformed.
The selected Dbacterial microorganisms, capable of

30 effecting the biotransformation of the present

invention, can grow on both solid and liquid culture



peptone, tryptone, casein hydrolysates, corn-steep | i quor, etc.
Car bon sour 3&39us2tul for the growth and 5 t he blotransfgbqgﬁbgﬂﬁﬁge

gl ucose, fructose, saccharose, gl ycerol, malt extract,

preferably gl ucose, fructose and glycerin. The culture nedlun1 d
cont ai ns nor eover inorgani ¢ phosphorous sources and salts of K+,
[err], etc. 10 The sel ected %ncroorganlsns can grow at

tenperatures BUBRLIAtES. cOMISLainpC, OEﬁef@FabmyrﬁroﬁfQBntg nitrogen.

40[err] C, at ef ween refer y 6 In t

condi ti ons, %ﬁ@gcgfd5|d§ gggrgbégoor i?ﬁ; XL aCt m@ﬁﬁablﬁngaCt
transform ng phgteslhi ceﬂyptsﬁspouwbsémo h%rolty@%tes ,COT £68R08€E BF
3-glycosyl derivati ves. Sai d transformati ons occur in subnerged

culture, in fldgwor; etcjncObaben Gnuaaaﬂeus¢@th§QErthmtdtaﬂhhrang from

150 to articul ar ki netics of
the > bi ottgz?nagr?r%ﬁ’ﬁséﬁr“m& e f gavbfﬁ%e ’ |§P UcErSt edsa%hamée:
n1crob|al Or Mylterolt e mPEi MeReraRdi tigps, , fOlprdfifanly PPs&ES of
bi ot ransformati on are the same conditions whi ch are optlnun1 or “t he

growt h. Ther effouetose t and glycemddi.a Uk ul cubtyrenoted Bumoocontaindi a
grow h, such as 25 those based on the organic and |norgan|c

conponents  MoregViedy IpRaanis PhOsRNQRQYS)| SPRFCas 3884 é@ﬁnﬁt%fcﬁ
blotransfornahben gf+uheN%oqperQ%d substrate. The latter is added to
the culture in tHe startlné fernentatlon step, or in fractional
al i quot40starting fhem t hee Béctedegi micrgodhahdsnent atcaan. grow at The
bi otransfornation of the invention is based on
temperatures from 20° to 45°C, preferably from 28° to
40°C, at pH between 5 and 8, preferably 6 - 7. In the
same conditions, the considered microorganisms are
capable of transforming the colchiconic compounds into
15 the corresponding 3-glycosyl derivatives. Said -
- transformations occur in submerged culture, in flasks

incubated on a rotating shaker, with stirring from 150

to 250 rpm.
Pue to the particular kinetics of the
20 biotransformation concerned, which 1is related to the

microbial growth, the optimum conditions for the
purposes of bilotransformation are the same conditions
which are optimum for the growth. Therefore, culture
media useful to promote a good microbial growth, such as
25 those based on the organic and inorganic components
cited above, are also useful for a good activity of
biotransformation of the concerned substrate. The latter
is added to the culture in the starting fermentation
step, or in fractional aliquots starting from the
30 beginning of fermentation.

The biotransformation of the invention is based on



PCT/ EP98/ 06226 10 an enzyme

conver si on h starts during the growh exponential * phase and
conti nues wvﬁ‘m*{f 8220 parall el progression to that of tRETHPIHE26 { he
maxi mum | evel s of conversion to 3-glycosyl derivative (very high: up
to 5 95% are reached within the first 48-72 hours, depending on

t he addition tine of t he subsygpate. The regi osel ectivity of

the bi otransfor gRLLAD |CHARIFIYE,  which SEIARN A8 -3ho” ShUCOMwey

derivatives has ever been evi denced in the cul fufe sanples

resul ting peagonientidQ phasexclangi ved:qnemmemel iltdr . a parallellhe
substrate to be transforned can be added in acet gne or al coho

sol uti on, | RTRBEERELORater thakt @fedhe 9r°WtPn &Pﬁxéﬁélmﬂﬂz lemads of

bi ot r ansf or rcr%l‘,g%egf thgol 9@@%8 ¥4 eﬁ%ﬁ% o8 gyurh par{lg‘éu L

| evel , keeping t ture I'ons unc a

far asscul t95@) are réadhed wiehpar aber €iasd r;raoaessﬂmstl R erid®ing
concer ned. In order to obtain good grow hs, adequate |evels of

stirring-aepPatiofthere iadddtdont |tr¥ﬂ‘1§!art |°<ful arth@er atsudstrate. | evBiies of 1 -
2 litres of _air re referably of

S B o nRgipBRleck vty St HEC T roratilh Y Dandiy

bi oconversi g8 apfesence €Xd 1 Gl yido@Pit haegilhuieebr ohas aéwf &%a{atlon
of the biomass fromthe Iiquid fraction by centrifugation and

recovery of evlidesgpdr nat e, Gwitmwerahmpﬂﬁatldheaﬁ@szatlm9anxnﬂgctﬁ t he

per ngh1 The cul ture an be t gieg with alcohols, in view of an
opt i r ecBY8r §% uﬁﬁge 4 eXtB?SE prar. The purification and

the recovery Ofpe tdi@hstrate to be transformed can be added in
acetone or alcohol solution, in alcohol-water mixtures,
in dioxane, etc. The biotransformation of the invention
can be scaled up to fermenter level, keeping the culture
15 conditions unchanged, in particular as far as culture
medium, temperature and processing times are concerned.
In order to obtain good growths, adequate levels of
stirring-aeration are important, in particular aeration
levels of 1 -~ 2 litres of air per litre of culture per

20 minute (vvm), preferably of 1,5-2 vvm, are required.

The products resulting from the bioconversion are
extracted from the culture broths after separation of
the biomass from the liquid fraction by centrifugation
and recovery of the supernatant, or microfiltration and

25 recovery of the permeate. The culture can be treated
with alcohols, in view of an optimum recovery of the
product.

The purification and | the recovery of the
biotransformation products can be carried out using

30 chromatographic  techniques for the separation on

absorption resins and elution with alcohols, preferably



bi ot ransformati on products can be carried out using 30 chromatographic

t echni ques Wam99/1821% separation on absorption resin on
wi th al cohols, preferably PCT/ EP98/ 06226 Peiitfofiteiis

11 wi th net hanol. The hydronet hanol sol utions contai ning the”
product can further be purified by extraction with | i pofilic organic
solvents, preferably with nmethyl ene 11 chloride: After further

treatnents Whth methERods The chydzqrafanol aflugigasi ccoaspiBARg, the
pr oduct caq,_l,pee g¥%ﬁiﬁxc9btcghn ﬂhetpebguhﬁgik?égl af;g%&ea&?f E{fzngpal cohol

solutions by 'Cry Fzat1on ucose ca

sugars, sughipdeifidiClorganit J8bBEsNSE, wémamy wltﬁaUﬁéaaylEﬁel oss of
the glycosyl transferase activity. 10 The following exanples
di scl ose ttﬂhiqniﬁﬂd(nafner furthert hdreadments with BXAKPUEes of

Al i quot tures Bacil | us i sol ated f

agri culfur us%%%’cfl n® %ge%gts' m{%"? REPFHEE saf PR, £3nd

subj ect ed t%ﬁa&@?é@rlﬂl el OBure stak@ % rom 0tRO0 QU diilny i gachggior. The
suspensi ons at various dilutions are plated on LB-Agar chture medi um
and on LB- Agaorlwttideds res perys veel Vi za tiont hi@butads cmare be replaced by
3-denet hyl t hi Qqcol chicone, to a final concentration of 2 20 (see

Table). ThOWRT uF¥gaZEe | TR atRS 5?“¢§8f%rrﬂrc galactoggy, 3wath<ay§ in
t he dark. TQ.’ea Ir@l&?e RN mﬁl glg(f“ eIt I*gég%gl g@n@q ?d with the

col chi cone conpound are isol at pur| y nmeans of plating on
non- 10 The following examples disclose the invention in

further detail.
EXAMPLE 1
Aliquots of cultures of Bacillus megaterium,
isolated from agriculture so0il, are resuspended in 20
15  ml of sterile saline, and subjected to a scalar dilution
to a 1:10.000.000 dilution factor. The suspensions at
various dilutions are plated on LB-Agar culture medium
and on LB-Agar added respectively with thiocolchicone or
3-demethylthiocolchicone, to a final concentration of 2
20 g/l (see Table}. The cultures are incubated at +28°C,
for 3-4 days, in the dark. The colonies grown on the
selective medium, added with the colchicone compound,
are isolated and purified by means of plating on non-
selective medium; said samples are incubated as above,
25 but for a shorter time (24 hours).

Subsequently the cultures are transferred to the
same agar mediﬁm, in a test-tube, and incubated as above.
for 24 hours.

Aliquots of cultures, selected as described, are

30 used to inoculate 100 ml Erlenmeyer flasks containing 20

ml of culture medium ST (Table), added with



sel ective nedium said sanples are incubated as above, 25 but for a

shorter tine %?4 hours) . Subsequently the cultures are
transferred @’ same agar nedium in a test-tube, BEWEPHASES ed as
above for 24 hours. Aliquots of cultures, selected as
descri bed, are 30 used to inoculate 100 m Erl enneyer flasks containing
20 m  of culture medium STi2 (Table), added wth

PCT/ EP98/ 06¢Rfocolchicone or 3-demethylthiocolchicone, thicocal clpi.gone or
3-denet hyl t hi ocol chicone, to a 0.4 ng/m final concentration. Said
cultures arng/m:uliamed concentratign. aSalg] aultyras are odacpbatader, at
200 rpm %é@gsfornatlog of t e CO|ChI %:%ybstrate S 5
checked by %ﬁ%??%?gto?t ot 8ot ERFRTLY SPHHBThs, 2 P every 3 - 4

hours, by TLC On?ﬁb'i?%nﬁ?hrmﬂt&?na”of theaégieﬂfc@$QYEuB§€i8i6 water S .
4 : 1 eluent sys er 4 day incubation, aliquots of the

culturés, checkbicbypenadg¢sin efld&mQuoasabﬁtculaurevbrythswamagemhe 10
3-glycosyl derivative, are_recovered on pl ates, X nmeans scal ar
dilution a8ve@¥sclibed4 aboVES, fR¥ Tife on 5i sﬁar%ﬂon“’l&r" A5vel

inocula in gghetggggﬁeaggﬁat?lwat fosranfforgaéiﬁghf‘ tdm. the flask is

repeated in afR con ons as” above, usi ng nar edl y hi gher

15  final CO”ﬁQﬁEfawfuﬁw 1ﬁéubath¢@p0bahqu0me ofanthe @ultures,
denet hyl t hi ocol chicone (1 ng The nost active single cultures

(substrate wbmvbrmnmva&uﬁn Pbl enhj gadalykds aCtlvﬁﬁmﬁt%W%F%%e&hﬁor t he

Qggfgiﬁt'0”3-gl§288%&ad591359232, are r& %QEQQSSon %Qates, by means

of scalar dilution as described above, for the
preparation of novel inocula in test-tube. The
biotransformation assay in the flask is repeated in the
same conditions as above, but using markedly higher
15 final concentrations of thiocolchicone and 3-
demethylthiocolchicone (1 mg/ml). The most active single
cultures (substrate conversion equal to or higher than

70%) are used for the preparation of inocula in frozen

cryotubes.
20 Table
Formulation of the culture media
1) LB=-Agar
Triptone 10 g/1
Yeast extract 5 g/l
25 NaCl 10 g/1
Agar Agar ' 15 g/1
pH 7
Sterilization: 121°C x 20°'
2) Broth ST
30 Glucose 20 g/1

Glycerol 10 g/1



Formul ati on of the culture nedia 1) LB- Agar Tri pt one

10 o/ | WOY9AS22% Xt r act PCHEPSS0625%
NaCl 10 g/l Agar Agar
15 g/l pH 7 Sterilization: 121[err]C x 20' 2) Broth ST
30 G ucose 20 g/l G ycerol
10 g/ | PCT/ EP98/ 06226 13 13
Pept one Peptone 15 g/ | Neapfl ext ract
ﬁlE?/elrr] a vb8Et extract 3g /1 5 lél%}&t
8 g/l Nt err] P4 _ i B @/1
MySH, 7H20 0,5 g/l - pH 7
Sterilizati oMH4&21[err]C x 20[err] 10 EXAVPLE 2 SR ¥} - - |
proceduge degscyihed in Exanple 1 is repeated, starting fJo
Baci | | ugs rre(:%&{lgeﬁum cul tures, deriving fromthe foll cﬂrl\nqr?gl “
col l ection sﬁg&o;{a( Deut sche Sanml ung von M kroor gani Sm%‘.’sqll
Br aunschwei g, rirany): 15 DSM 90 DSM 322 -DSM 333

MgS0,, TH,0 0,5 g/1

pH 7
Sterilization: 121°C x 20'
10 EXAMPLE 2

The procedure described in Example 1 is repeated,
starting from Racillus megaterium cultures, deriv_ing
from the following collection strains (Deutsche Sammlung
von Mikroorganismen, Braunschweig, Germany):

15 DSM 90 |
DSM 322
DSM 333
DSM 1667
DSM 1670
20 DSM 1671.

The cultures selected as in Example 1 and added
with thiocolchicone (1 mg/ml) are incubated for 4 days
in liquid culture: the TLC analysis detects the occurred
transformation of the substrate into thiocolchicosone,

25 with conversion yields varying from 30 to 70%.
EXAMPLE 3

Aliquots of culture samples in test-tube, selected
as described in the above example, are used to inoculate
100 ml Erlemmeyer flasks containing 20 ml of broth ST.

30 The broth cultures are incubated at +30°C, on a

rotary shaker at 200 rpm, overnight. After incubation,



DSM 1667 DSM 1670 20 DSM 1671. The cultures sel ected as
i n Exanpl e Jygduigsdded with thiocolchicone (1 ng/m) are incubated for
4 days I n Ilf%ui d culture: the TLC anal ysis detects t hePSHERIE0a¢RO
transformation of the substrate into thiocolchicosone, 25 wth convefsion
yields varying from30 to 70% EXAMPLE 3 Al'i quots of
culture sanples in test-tube, selected 14 as described in the above

exanpl e, aretHsedull@uireecdradl @dded wit¥ &l gEpberseystetliaskscatigigni ng 20
m of broth ST. 30 The broth cultures are incubated at +30[err]C,

on a roeary Afdkefinal 20congentoation ghftheAf celturesbateonthen

PCT/ EP98/ 06226 . 14 he cul
added with atgFPeBRFsf PP 1% BY) GE¥stubes angd oimmadiatety, tnmersed °° 41

concentratiofn 17h8i8UhitFE§enare then di spensed into 2 m
cryotubes and i medi ately i mrersed in liquid nitrogen. 5
After sbne days, Afbétrofsamec dafsyr ddtar eft Hheedculturesquamk| thatved -

37[err] C. Aliguots of each cryotube are used to i nocul ate_100 m
Erl enneyer fA%3RE1EALI3T fg PDLigHO%Y of each&EyQihule a¥R cusade to

subsequentlyihgggggggdlgb §§8h%%{ gPyer flaéﬁg”égdﬂﬁidﬂHﬁﬂiﬁtuﬁf)ggafn200

rpom After incu I on, each preculture are transferr
sterile intom@@ium ST, Mwhi®h arefrsabsequeRtiyminchbated agifled2g+wi,th

3- denet hyl t hi ocol chicone to a 1 g/l final concentration

overnight (preculture), at 200 rpm. After incubation, 2

10 ml of each preculture are transferred in sterile into 20

ml of fresh medium ST, added with 3-

demethylthiocolchicone to a 1 g/l final concentration.

The biotransformation is carried out and checked in the

conditions described in Example 1. The analysis

15 confirmed that the transformation of the substrate irnto

the 3-glycosyl derivative occurred in the gquantitative

terms described above (70% and higher), thus proving the
catalytic stability of the frozen cultures.

Parallel controls of the broth cultures, plated on

20 LB Agar immediately after thawing, «confirm the

viability, homogeneity and purity of the frozen

cultures.
EXAMPLE 4
Aliquots of cultures in cryotube, after thawing,
25 are used to 1inoculate 300 ml Erlenmeyer flasks
containing 50 ml of medium ST (preculture). After
incubation overnight at 30°C, 250 zrpm, 5 ml of

preculture are transferred into 50 ml of the same medium
added with 3-demethyl-thiocolchicone to a 1 g/l final
30 concentration. The cultures are incubated for 4 days, in

the same conditions as described above.



The biotransformation is carried out and checked in the condi ti ons
described WP99#82M8ple 1. The analysis 15 confirmed ticEpdsns26

transformation of the substrate into the 3-glycosyl derivative .
occurred in the quantitative ternms described above (70% and hi gher),
t hus proving the catal ytic stabili& of the frozen cul tures.

Parall el controls qf theﬁfroth culture ,gglated OQ 20 LB _Agar
i mediately afteFVef¥adi nfOUrEoni§aMRIes nare takep; £if | prgluagsndgreeity

and purity ghowkhe 1evd10Z6Re sur%?gurhgr%%sorbanngéﬁpP§504nm the

Al'iquots of cultures 1 n cryotube, e haw ng, are ~used’ to

i nocul ate 38Riomblchiktenonger ptbdsksion (Thht aiandg HELC)] ofhe

medi um ST (greculture). After i ncubation_ overnight ~at 30[err]C,
250 rpm 5 Stegfligy ° (on LBcylA9A%) ar e 2PAansfF r eBhent diistrogcame t he

same nmedigum h t = .yl -t hi ocol chicone to a 1 g/l final 30
concentrgtionmofﬁggggggﬁggsQégggﬁggégéfed-for 4 days, inv - - -the sane

conditions as describednabg¥ts is carrRed/ od%8a8643Gcribed in Example
15 Every 4 hours, sanples are taken to evaluate the - growt h

| evel (neasuring Kare &bsorBBkEe analaGoisn)l te fractionmsi oedl childusmne
product ton,  bThEns 308, 0= s L2,y o8, mELERPhL B Fond el
at 13,000 rpm for 2 minutes. The content in 3-glucosyl
10 derivative of the supernatant is analyzed by reverse
phase HPLC, with isocratic elution, by means of the
water:acetonitrile 80 : 20
eluent system.
The HPLC analysis proves that, after 72-96 hours,
15 the bioconversion of substrate to thiocolchisone 1is
.substantially completed.
The final yields to 3-glucosyl derivative, obtained
by the bioconversion range from 70 to 85%.
EXAMPLE 5
20 The procedure described in Example 4 is repeated,
but 3-demethylthiocolchicone is added to the cultures in
two fractions: 0.25 g/l at the beginning and 0.74 g/l
after 24 hours.
The growth and production responses of the cultures
25 are similar to those obtained in Example 4, with
thiocolchisone yields of about 90%.
EXAMPLE 6§
One liter of ST broth in Erlenmeyer flask
(inoculum) is inoculated with a cryotube culture. The
30 flasks are incubated overnight a +30°C, 250 rpm. The

inoculum i1s transferred 1in sterile into a 14 1}



TLC analysis Is carried out as described in Exanple 1. For the HPLC
anal ysi s, fractions of culture broths are added with 9 " m of
met hanol an tEHB#% uged at 13,000 rpmfor 2 m nutes.POHBPSEHEI2nt in
3-glucosyl 10 derivative of the supernatant is analyzed by reverse
phase HPLC, with isocratic elution, by neans of the

wat er: acetonitrile 80 : 20 el uggt system The HPLC
anal ysi s provegrihBaterdfl t 86n¥2186ndouys,y 18+ &hsﬂbéw&w&wé}t of3..
substrate to thiocolchisone is substantially complete

The fi nal yieﬂdmethystghucoiyhidenévaﬁbveaddbﬁalNEd a 1 bg/lheflnal
bi oconversion range from 70 procedure

described in ERR Pérﬂthnréggﬁtéa the begﬁﬂpl§gdeﬁ@ﬁh?FPﬁFBESFCﬁﬁé@ﬁé i s
added to the | t n S: at e i.,ng and
0.74 gl | ¢d Héﬁfiz horhe f&%héﬁé&%i&H‘ 1§ngégﬁﬁggd Sygducsggﬂ%g”
response$ of Bhétahlbu&eselﬁSof am&rr&ngkharatton {hoierindt apned 900
Exanple 4, wth thiocol chisone yields of about 90% EXAMPLE 6
One liter ofPmsTaexakipnih toy| dpfeyim, ¢epending ongjthrurydfure

I nocul at ed mn&g gtﬁ yotube culture. The 30 flasks are incubated overni ght
a +30[err]C, 8 B The i noculumis transferred in sterile into a

14 1 PCT/ E788406236urs, samples from the culture brotH& are
fermenter, containing 9 1 of sterile broth STL. 3-
taken and subjected to the following analysis:
10 - Optical density (OD) at 600 nm,
- Sterility and purity analysis of the strain (on LB
Agar);

- Microscope morphology (Gram stain);

- Analysis of the thiocolchicosone content, by TLC
15 and HPLC, as described in Examples 1 and 4
respectively.
After about 48 hour fermentation, the

transformation of the substrate into thiocolchisone is
almost finished. The final yield is about 85%,
20 EXAMPLE 7
The procedure described in Example 6 is repeateqd,
but after 48 hour fermentation, only 90% of the culture
broths are recovered, to extract the product (fraction
1). The residual 10% is added in sterile in the fermen-
25 ter with 9 1 of fresh sterile medium ST containing 10 g
of 3-demethylthiocolchicone. The fermentation is carried
out as described in Example 6. After 48 hours, 9 1 of
culture broths are collected and extracted (fraction 2).
The residual volume of culture broths is added sterilely
30 with 9 more 1 of sterile fresh medium ST containing

fresh 3-demethylthiocolchicone (10 g). The fermentation



denet hyl t hi ocol chi cone is added to a 1 g/l final concentration (25%
at the begi nWPAY18R%e renni nder after 20 hours). The fpehAlEREBéReON S
carried out keeping 5 suitable | evels of stirring-aeration (stlrrlng up
to 900 rpm aeration 1 to 1.5 vvm depending on the culture

growt h) . Every 2 hours, sanphgs fromthe culture broths are

taken and subjected 0.t owy Aana tical, density
(OD) at 600 ﬁ%] d fjr tteyr?ll %%/ \égn purl %égﬁal ysSi § houfr hg‘)gt r%{'}]ﬁ""(% LB
Agar) ; M-etascppe dmrmle@gyc&@méiﬁl rana extraffalysiSleidie
t hi ocol chi cosone content, by TLC 15 and HPLC, as descrllbed in

Exanples 1 3and The blotransfcpgg@‘emmvelagctlv.Lty of Ather statmit 48
hour ferrrentatlon % tra orngtlgﬂ he substrate into

t hi ocol chi soRgmpined- st OTni Ral TFEFd TURSpouMigds, 20
EXAMPLEg7 h giggegyrg dgscgpled in Exarrpl e 6 is repeated,

but after 48c 83?]: é?-lrrr;e‘r?%atl on, P SO% of the culture broths are

recovered, tBXAMPLECS the product (fractlon 1). The residual 10%is
added in sterile in the fernen- ter with 1 of fresh sterile medium

ST containing 10 §he fingd 3§&éﬁﬂfﬁyl Pﬁi"&é‘ol cﬂ?%néheThefqré‘?%ﬁté{qrbn is
carri ed tglﬂgla%/ ql%t?n(\e“ %%%u' ﬁ‘t:E rlalg ?Oﬁhaerg c(?fum
an extra tea ff) 5

cul ture brot s are collecte rac e residual

vol ume of cutbuaesbret pestiduaddrd tarenl @pywdth emhahoﬂ nore 1 of sterile
fresh medi um ST cont ai ni ng fresh 3-denet hylthiocol chicone (10 g). The
ferment8tion AfterpeEpad/iggpoby filtration, the water-ethanol

fraction is concentrated to water, under vacuum, and

purified by repeated  extractions with methylene

chloride. The aqueous fractions are concentrated and,

after adjusting pH to io with sodium hydroxide,
i5 extracted with chloromethylene-éthanol mixtures.

The combined organic phases aré con_c.entrated' under
vacuum. The resulting suspension is added with ethanol,
concentrated and left to crystallize. A second
crystallization with ethanol is carried out after

20 further redissolution steps of the solid in

chloromethylene-ethanol mixtures.



17 is carried out as above. After 48 hours the culture | broth is
col l ected coppbfissty and extracted (fraction 3). The

bi otransformation activity of +the strain r emai ned-P(s:’{lgg?sé%z%éor
all of the three runs, wth 5 conversion yi

EXAMPLE 8 The final culture broth from the

(total volune: about 27 1) is concentrat®8 under vac {! Im lmnmft
resi due and t@kKRIMSP W th ethanol. 10 After s 'on

filtration, the water-ethanol fraction is concentrated to water,
under vacuum and urlfled by repeated extractions W th

net hyl ene chlori s f tio r entr

after adjustlng %H g%oc%gg é¥god%§%1 h&% f? %&%%5 é%ara.tga W th

Ch'OFOWEthy|e@Ey@éQﬁﬂéblah%ééﬁescompounds of fdyampeimed organi c phases
are concentrated under vacuum The resulting suspension is added with

et hanol , 3 concentrated and | ef t to crystallize. A second

crystallization with ethanol|f%fxur t anter 20 further

redi ssolution steps of t he ' ' —ochl or onet hyl ene- et hanol

m Xt ures. PCT/ EP98/ 06226 A  process for the

preparation of 3-0- g%yc conpounds of formula (1):
eQ (I)

10 | ;

wherein Rl is a glycosyde residue, R2 is C,-Cg alkoxy or

Cl-c6 thioalkyl, which comprises the biotransformation

of compounds in which R; is OH or methoxy by means of
135 Bacillus megaterium.

2. A process for the preparation'of the compounds of

formula (I} in which Ry is an O-glucoside residue.”

3. A process according to claims 1-2, wherein the

Bacillus megaterium strains are selected for their

20 capability of growing in the presence of  high
concentrations of colchicone substrate to be
transformed.

4, A process according to claim 3 wherein said

concentrations range from 0.1 to 3 g/l.
25 ' 5. A process according to claims 1-4, wherein Bacillus
megateriuym is cultured in a solid or liquid medium.
6. A process according to claim 5, wherein said medium
comprises at least one organic nitrogen source.
7. A process according to claim 6, wherein said
30 organic nitrogen source 1is selected from the group

consisting of meat extract, peptone, tryptone, casein



5 [err] t\nﬁ a glycosyde residue, R2 is Cl-C6
al koxy or W°99/1@12906 t hi ;‘ B “ \ nprises the bi ot r anBEDERPEH6TS
of conpounds in which R[ ors mét hoxy by neans of 15 Baci | | us

megat eri um 2. A process for the preparation of the conpounds of
formula (1) in which R[err] is an 0-gl uggside residue. 3. A process

accordi ng tﬁy& é£¥a%§. ’co%@ é@ég Yﬁ@g Baci|lus megaterium

strains are f or herr capablllty of growing in the
presence ofg, hl o proces§Oa&eBi’ﬂQh§0|t$> cfim TolwiéeONR theUuhlaivke to
be t ransf or ned. A process according to claim 3

wher ei n saJ@DmPrlse%oﬁtehﬁééﬁ|Q#% ¢%#kﬁﬂf$@ﬁﬁ@?1.to 3 g/l. 25 5 A
process accqidln to clainms_1-4 umis .

Bl tured 1 n o sofh PERCTHE e REaTE Eo"<FaTh b wnereinsBAn0AtRER o
claim 5 wheé&kfbéaiéi SBfesPea fromCeHR' b%eapahohgaghaaeo@r GAkic st rogen

sour ce. process according "'to claim 6, "wherein sai'd
organic nltfxgpnnsspughzcerml selected from the group . conS|st|ng
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10 11. A process according .to claims 1-10, which is
carried out at a pH ranging from 5 to 8.
12. A process according to claim 11, wherein said pH
ranges from 6 to 7.
13. A process according to claims 1-12, which is
15 carried out at a temperature ranging from 20° to 45°C.
14. A process according to claim 13, wherein said
temperature ranges from 28° to 40°C.
15. A process according to claims 1-14, which is
carried out at a maximum aeration level from 1 to 2
20 litres of air per litre of culture per minute (vvm).
16. A process according to claim 15 wherein said@ level

ranges from 1.5 to 2 vvm.
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hav an exceedingly high, very specific
biotransformation activity of said .substrates into
derivatives glycosydated exclusively at C-3 of the
aromatic ring. Such a transformation takes place in very

10 short times, and is characterized by surprisingly high
yields.
Therefore, the invention relates to a process for

the preparation of 3-0-glycosylcolchicone compounds of
formula (I):
15
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wherein R, is a glycosyde resz.m is C4-Cq alkoxy or
Cl*cs thioalkyl, which comprises the biotransformation
of compounds in which R, is OH or methoxy by means of

25 Bacillus megaterium.
' Baciliug mecgaterium is a Gram-positive spore
generating bacterium with a cell diameter higher than
1.0 pm; growing aerobically on a number of culture
media; ,catalase-positiye; hydrolysing gelatin. Strains
30 of Bacillus megaterium which can be used acceording to

the invention proved capable of growing satisfactorily
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