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. 1 y
A considerable progress of the study on uses of the lankacidins has been made, and it hes recently
. been revealed that they are effective as antibacterial and antitumor agents. it is expected that demand of'
the lankacidins will increase more and more especially because of their remarkably low toxicities. R
80 Under the foregoing situation, the present inventors have studied for establishing a process of
. producmg lankacidins on a large scale at a low cost to reach the method of this invention. : '
- According to the present invention, cuituring a microorganism capable of producmg the Iankamdlns in

' e cultunng medium is carried out in the presence of a cyclodextrin.
o Any microrganism belonging to the genus Streptomyces (hereinafter referred to as “St.”) cepable of.
65 producing the lankacidins can be used. Examples of such mlcroorgamsms are St rochei var. volubllls_
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me 65 nethod as that of rm Example 2
To25 mi each ofa culture edmm contammg glucose (56%), glycerol (0.5%), Polypepton {1%]), meat
60 extract{0.5%), raw soybean flour {1%), magnesium sulfate {0.1%) and potassium carbonate (0.5%) in a 200
mi flask, was added B-cyclodextrin until concentrations as in Table 2 were attained and sterilized. '
To each of the culture media, was put 1 ml of the seed culture of Streptomyces rochei var, volubilis

=

{(IF0O—12507) obtained in Example 1. Culturing was made at 24°C on a rotary shaker at 200 rpm for 96 hours.
Amount of each lankacidin accumulated in each of the culture broths was measured according to the same
65 method as that of Example 1. '




Lﬁnkam di nol

0 091 781 TABLE 2 Concentration of B—cycl odextrin added

" Lankaci di nol A cy8inol A (mMV)
' 50 0.21
(mVp < gm:/’gtl T(ABL 2 0 32 0.0 @
0. 19 10 oncentration o . 1. 2 o Qa ﬁ
B-cyclodextrin added Lankacidinol ankacidinol A Lan cac ol A
0.55 5 JmM) 28 (mM) 8 S mml. 49 7
2.85 5 2 15 9 3.91
0.41- !L 40 11 0.21 2. 994 0.13 0. 42
1.39 20 0 3. 89 .40
1. 41 v&0 1 0.8 %2 0. 466 B 1. 40 Exanpl e
325 = ,gxanple 1, 3(1) was [epeatgsl excdpt thatievari qus cyelsedextirins,
al one or a myixture thereof, ere used in{such amountsi|as in Table|3 in
pl ace of the |B-cycl 8dextrin.| The &#bunts |of th&3produdts weldOneadqured by
the sanme nethod as that of EEarrpI 851 (1). Thenr4 sultg are giyen ifn Table 3
TABLE 3 3Q Cdncent rat ion of tyclodextrin| Lankacidin EF Lahnkacidin A
added (mVv) 2.91 (jmV) Beaycl odgxtrin 1.40 10 mM
4. 40 0. 54 35 a-cyglodextrin 10 mv 0.75
0.08 y-cycl odextrin'? 10{ mv 291 3.01042 J 0.138 40
B- cycl odextrijn: g © MM# 10, 0. a- cyql odextrin 5 mM
B- cycl odgét riln 5 mM 4p 89 8o A
4. 25 0.861 y-cycl pdext 2.8 5 oMb a- cyql odexti4on 5 mM
3.21 0. 4050 V= Gy cl-odextti-n- 55— :
a- cycl odext r i cI odext rivample3 3 M 3.02
D. g? y- Cﬁ:l Od 1, (1)was repeste tvarlous cyclodextrins, alone or a mj hereof, were used in
h. 85/ Exanpl ¢ :meth?d'gshj; g, 3 we\sf*?’%w‘ewwm E TR Yete STt oY
starch (2. 8% ,Thé asuieer Yie -Q,ureaf % nol asses. (0.5%, Pol ypepton
{0.5%, g:oal ci um car bonate (0.3%, sodiumastd dri de (O 25% zinc sulfate
0. 003% v“ copper dU 000079 mEnganese st fatert0-066670—=and :
koybean ‘oi | (0.2%| wa °B‘EP§'"?‘ "gg’a’e}edwmf | ask""%ig )'b? erf 118 q;,""f‘h. s}}rredi um
hvas i nocul ated witlh ane loop of slant cultiire St.reipto (i& gri$eof uscus
1 FO- 12870 and i ncybakeyclodentria r ot ary1os+mker at £400 rpnp at beu] “fof 30
hours. T#i s was uged—as—a seed, 65 ——curturfe—S5
. a-cyclodextrin 10 mM 0.75 0.08
y-cyciodextrin 10 mM 3.01 0.35
40 B-cyclodextrin 5 mM .
410 - 0.49
a-cyclodextrin 5 mM
B-cyclodextrin 5mM -
45 4.25 0.51
: Y-cyclodextrin 5 mM
L
I - a-cyclodextrin 5 mM .
: _ : 3.21 0.40
80 y-cyclodextrin 5 mM
' a-cyclodektrin - 3mM
. B-cyclodextrin 3 mM 3.02 0.38
s y-cyclodextrin 3mM
"= None 0.40 - 0.05
Example 4
60 25 mi each of a cuiture medium containing soluble starch (2.8%), raw peanut flour (3.0%), molasses.
{0.5%), Polypepton (0.5%), calcium carbonate (0.3%), sodium chloride (0.25%), zinc sulfate (0.003%),
copper sulfate (0.0007%), manganese sulfate (0.0007%), and soybean oil (0.2%) was put in a 200 mi flask
and sterilized. This medium was inoculated with one loop of slant culture of Streptomyces griseofuscus
. IFO—12870 and incubated on a rotary shaker at 200 rpm at 28°C for 30 hours. This was used as a seed.
65 culture.
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nMent i aiged Se0e fhi 6dlclitikEmidism édnfalhiidlgiidésd (896} Fofio b ébktdleep liquof @.580 magResh@iir S
W t h t hesdfete02%h dl.xfotassuwhamdgmt phosphag (@1%11 B&ybeguvil MS‘ED ahd tcdclem ccﬁrbbdrass

cul ture Bra3tInves pangro sgq}:rp Py xgie@?lu
Y115 S e el e s SR e
filtergd chfbr&hl\éﬁak s«é o 54 |.t rdqasdﬁu o .agsebms,as

s bj ect e@laten ih aakmen fdtlm’bnﬁsm}stdnﬁzeﬁlmd mBot&hdrauomé mbrauakadﬂme ﬁ‘roamhsma&ulatw of
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filtrabe gag “@gﬁimm %ﬁﬁﬂ}f&e“u‘é" WD iodyth s b b
rotating aaa RiQedtwmusa rEmBdkinh rigntion¥d SecdiRiRIreWas tﬁnﬂﬁn&arshme
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. with eit hﬁ‘ 5%% '{ﬁ%ﬁﬁw assay to cld e§7§ L\% &ﬁ% A7 llters_l_
H_concen r filir@te s Wnt ool Ollsi’éi quﬁﬁf;@@% erre Aﬁ%ﬁl f%{mﬁfc d‘e‘ﬁé o-thel Di

filtrate, the fiitrate was stirred for 30 minutes at room temperature with a stirrer rotatmg at 120 rpm, and a
part of the filtrate was sampled to determine contents of lankacidins. Lankacidin C was not found in the
sample, but Lankacidin A was found in it. After the filtrate was stirred for 1 hour with ethyl acetate, the ethyl'
60 acetate layer was isolated and concentrated to 5! with a rotary evaporator (inner temperature 30°C). This
" concentrate was subjected to adsorption chromatography on 10 kg of the silica gel (0.05 mm--0.2 mm,
- Merck & Co., U.S.A.) equilibrated with toluene. The column was eluted with 30! of toluene and then 1201 of
a mixed solvent of toluene and ethyl acetate (8:2). One liter aliquot each of the eluate was fractionally
collected and the active fractions were evaporated with a rotary evaporator (inner temperature 30°C) to
65 precipitate crystals. The crystals were dried to yield 80.0 g of crystalline lankacidin A.
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il ture nmedia containing glycerol (10% TABESR | o (29, corn steep liquor
P.5% , Polypepton (1 %conéenfratRnof sul fate (0.1%, copper sulfate (0.0025%
nd sodi ugpchl oride (0. Béyclodemsinérdded B—cycl odextrl nin the 10 anounts
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did i'ncubated at [err] fror 3 hours on a r&®&ry shaker%’8t 200 rpm The
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the sanme nethod as that of nple 1. The résults are given in Table is 5.
PBLE 5 Cgpcentration of 20¢ 4Bo cycl odextrasn in a culture
d| um Lankacidin C Lankaci di nol (m _ (mv)
0 . 01349 488 25 2. 25 23 2.55
0 78 4.5 3,46 0, 30 9

4 60 15135 ¥ 1%, 2% 53318

4 01 i 2.66 35 Exanpl e 7 10 m gof fhe culture broth of Exanple 6,
f which Concer\bm“tﬁ)ﬂ:uﬁémWtﬁ%?&%%f%kﬁ‘c&nbﬁtﬁﬁﬂnbﬁ—@clﬁ%rmmMﬂ&lltgrerﬁMiﬁB'l
g ven i n Tablas S\mMvia givercinTabié 5|gvasl centrifiigad at ro@m penpataturesat 2000 250G mi mhe Gupetnatafit
the super nat waspubing 19Qini Erhnfa%wsmqumpm P?flaa%kmeg eqig;éﬂ“ §-pdged thereto.

gl()ltogteedagta Eth?pW:%ﬁ%ﬂ%wéf%ﬁaﬁﬁg imé%’l’ s a?ﬁo:}r% :ﬂeg'(':t | oenr :
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tpok place. ter acet ate l'ayer was separat ed vmth
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as
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gparatory funnel, contents of |ankaci dj ggere measur ed by the same net hod
5t hat of"ExarrpIe 1. The results are given in Table 6. 45 .
TABLE 6 Concentration of the reaction LaGrceanirationsf the reaction product (mnmV)
Lankacidin A '-84"95!5'"50 Lankaci diprrgpet fmM) 1.21

Exanpl e 8 Cultivation was ﬁ n € Sanegann that of Exanple 6
except thae Streptonyces sp 6642-[err] (I FO 14172) was used instead of
S reptonyces vi ol aceoni gerLa@kdEﬂinithGG) Cont ent 3.20f -

Example 8
Cultivation was conducted in the same manner as that of Example 6 except that Streptomyces sp.
56 6642—GC, (IFO—14172) was used instead of Streptomyces violaceoniger (IF0—14166). Contents of
lankacidins accumulated in the culture broths were measured by the same method as that of Example 1.
The results are given in Table 7




| ankaci di ns accurul ated in the culture broths were neasured by the sane

met hod as that of Exanple 1. The results are given in Table 7 60 65 7 0
091 781 TABLE 7 Concentration of B-cyclodextrinin 5 t he

cul ture nedium" Lankacidin C glggfapggi nol (mV (mv)
(mv) O 0. 39 0. 037 10

2.25 0. 68 OTARLE 74, 5 0.79 @
0.135 9 o cemgﬁganQOf ' 0.060 15 13.5 ‘

0. 54 0. 051 F&er ton in 0. 54 0.050 20

Exanple 9 10 m of thq,eccml;,yﬁ,gdi ot h pr ¢pmbdidin tn t heak¥dngid nent of Exanpl e
8 wherein concentration ofimBy cycl odextri nmMy t he cul tmMé nedi um was 4.5 niM

as given in Table 7 was—sthbjected—to—=acetyrarion réact|o7r1 I'n the sane
procedure .as that of ExanpPe 7. The resul t%%re gi ven %% Table 8. 25 TABLE
8 Concentration of the reaghion 30

) 0.68 o0.101 Lankaci di ns
pr oduct (’mvp Lankacidin A 0. 75 Lankaci di nol A
0.138 35 Clains 1. A nethodsof producing ad.¥ankaci di n0d8%i bi otic by
culturing a mcroorgani smof the genus Stregtorryces C | e of producing a

| ankaci di n anti biotic, whePein cycl odextri%® s added t he culture 40
medium 2. A nmethod accordigg to claim1, wgherein cyclggextrin is added to
the culture nedi um before the m croorganismis ‘i nnocul ated or transpl anted
to the culture nedium and8the concentrati®p of the cyd®®ddextrin in the -

medi um izz from1-150 mvper—Ttrer. 3. A rretp?od according to claim1 or 2
wher ei n Said gj rg} | 3 . e Péid .rl.ﬁraiono -
1 1307 A ROORAT S B S P hIel daiue Bt i

. . QdAcefyfation reaction in
Vi Ql aceoni gfé sdmerirbckdukd 89 theyof Bkdniid DMy Ces sp. 6642-[err], (IFO 14172). 4. A
metod for pr dbe®syltg aee divenliiTab#i8n 14- acyl derivati've or a mxture

contai niZdg mainly the sanme which conprises adding an ester of a [err]

al kyl -carboxylic acid to a culture brothgRrgoduced by a nethod as clained in
claiml1, 2 or 3 or filtrate thereof, whereby to esterify the hydroxy group
at the 14-position of the so | ankaci di n Guntertriatidn of thebreacBomet hod accor di ng
to clai P4, wherein the estlenkagidingt hy| acet atrsoduptdmMie | ankaddi n 14- acyl
"derivative or the m xturerTgntgr g mar ity Th ane 1S 14-acetyl
erivative of lankacidin C%?acéﬂmkxture cont ai n|8r71€ mai nly the sane. 55

at ent enpr Oche 1. Verf ahr a@nkatiginbiex st el | en ei nes.idg|ankaci di n- Anti bi oti kuns
urch Z~hten eines MKkro ' - s, der in der ,

age ist, &M% ankacidin-Antibiotikumzu bilden, wobei Cyclodextrin dem

| hr medi um z ugeq ‘?Pﬂbd"‘&fr goducing a lankacidin antibiotic by culturing a microorganism of the genus
Streptomyces capable of producing a lankacidin antibiotic, wherein cyclodextrin is added to the cuiture
40 medium, .

2. A method according to claim 1, wherein cyclodextrin is added to the culture medium before the
microorganism is innoculated or transplanted to the culture medium, and the concentration of the
cyclodextrin in the medium is from 1—150 mM per liter.

3. A method according to claim 1 or 2 wherein said microorganism is Streptomyces rochei var.

O 45 volubilis (IFO—12507), Streptomyces griseofuscus (IFO—12870), Streptomyces violaceoniger
{IFO-—-14166) or Streptomyces sp. 6642—GC,, {(IFO—14172).

4. A method for producing a lankacidin 14-acyl derivative or a mixture containing mainly the.same ..
which comprises adding an ester of a C,_s alkyl-carboxylic acid to a culture broth produced by a method as
claimed in claim 1, 2 or 3 or filtrate thereof, whereby to esterify the hydroxy group at the 14-position of the

50 lankacidin antibiotic.

) 5. A method according to claim 4, wherein the ester is ethyl acetate and the lankacidin 14-acyl
' derivative or the mixture containing mainly the same is 14-acety! derivative of lankacidin C or a mixture
containing mainly the same.

s5 Patentanspriiche

1. Verfahren zum Herstellen eines Lankacidin-Antibiotikums durch Zichten eines Mikroorganismus der
Gattung Streptomyces, der in der Lage ist, sin Lankacidin-Antibiotikum zu bilden, wobei Cyciodextrin dem
Néhrmedium zugegeben wird.

60 2. Verfahren nach Anspruch 1, worin Cyclodextrin dem Nahrmedium zugegeben wird, bevor der
Mikroorganismus in das Ndhrmedium inokuliert oder eingesetzt worden ist, und die Konzentration des
Cyclodextrins in dem Medium 1 bis 150 mM pro Liter betragt. ' .

3, Verfahren nach Anspruch 1 oder 2, worin der genannte Mikroorganismus Streptomyces rochei var.
volubilis (IF0O—12507), Streptomyces griseofuscus (IFO—12870), Streptomyces violaceoniger (IFO—14166)

65 oder Streptomyces sp. 6642—GC, (IFO—14172) ist. .




SO 2. 'Verfahren nath Anspruch 1, worin Cyclodextrin dem N hrnedi um
zugegeben wird, bevor der .M kroorganl smus in das NAhrnmedi um i nokuliert oder
ei ngeset zt worden i st, und di e Konze®t094 i281 des Cycl odextrins in dem
Medium 1 bis 150 nMpro Liter betragt._3 Verfahren nach Anspruch 1 o 2,
worin der genarinte M kroorgani snus StF%BbFZ)rryces rochei var. vol ubi I@

(1 FO-12507), Streptonyegrestfaticeg Uscus (1 FO 12870), Streptonyces

vi ol aceoni ger. (| FO 141p&ycidabxtaiiiar Streptonyces sp. 6642-GC (1 FO 14172)
ist. 8. s 0 091 781 TAaislcHiture Dedierent r at i bamkagfdin®: cyclledesitineln in the culture

medi umj\:«___ Lankaci di n CmM} | ankaci di nol (M) (mM) (mv)

(M) ON~e 39 037 10

5. 25 0 65" | 0. 16’%94 5 0.037 0.79
0.135 9 40 2.28. 59 o@ 060 15 18103

0.54 0. 051 18 54 0. 050 Example 9

10 m of the culture broth4drepared in thé”@xpen ment®BP Exanpl e 8 wherein
concentration of B- cyclodgxtrin in the cygdgure medl negas 4.5 mM as given
in Tabl 57 was subjected to acetylatlon reactlon in the same procedure as
that of Exanple 7. The regabts are given |0cs4TabI e 8. Q?.QB1TABLE 8
Concentration of the reactlon 30 Lankaci di ns

product (m\) Lankacidin A (95fS Lankaci %ol A

0.138 dginms 1. A method of producing ghapkaci din antibiotic by culturing
a m croor gani 3onwblof the QuBlRé YrothShreSHPdOMMURE SxperRaH? lof ExdimpR! ®WHEHEIR GorfertRfili s gl N
ant i bi ot i c, cyclbdesxtin in the/aitard eetiumiwas 4.5 st givenintThide l:ubisub]&:tdl{h agliation reattionfin
met hod accdf'ﬂﬁ,ﬁ Rregedyreyag thetof Exgmpledk n cycl odextrin is added to the culture
medj_ym bgef or e TPhEHHE ersYER dh 1988 s | nnocul ated or transplanted to the
culture! rredl um and the concentration of the cyclodextrin.in the nmediumis
from1-150 nM per fiter. 3. A met hod axapeeding to claim1 or 2 wherein said
m croorgani smis Streptonyces rochei var. 45 volubilis (IFO 12507),

St r ept on;éces gri seof uscus %FO 12870) . °°&°F'§g%% gpactign o| aceoni ger

(1 FO- 14166) or St r ept onyces® ¥ PG 42- [ err] 72). 4. A nmethod for
roduci ng a | ankaci di n 14- gmdeigihe{ | vati ve or agygxture containing mainly.

he same whi ch conprises adding an ester of a [err]al kyl-carboxylic acid to
culture broth produced bgnkacidiedt Aod as.cl ai re®B& claim1, 2 or 3 or

i | trate®t of , whereby ToesSTEriTy the nhydroxy group at the 14-position
f the 50 I“Ankaci din antibiotic. 5. A nethod according to .claimd4, wherein
he ester is ®tAydettiddadfairedudingl at larkatiain kantibicticnbyl duimahd a ditrourghnishe ob ithe Héhus

N xture comtm\wgs caplsié gt nrbmlc'sa mnmnmuw;mqgn icycédiextein @faddiqu thei cdityre C

ra m xdeurmed Ghta the Verfa ren es.
ankaci di n "Ag ﬁ%’gﬂ "Z,g;,sg ﬁ?ga o iﬂﬁ%‘g tra@oj"ﬁ
t rept OWC%%Io Fm In'thdRbdi QQroh\Sf-As@HM t' ‘bi ot um Zu

bei Cycl odeXtA methdd aechidingrre diainmi zun Qo sald hﬁhroorgamsm is Streptomyces rochei var.
: 45 volubifis (IFO—12607), Streptomyces . griseofuscus (IFO—12870), Streptomyces violaceoniger

N
'\ {({tFO—14166) or Streptomyces sp. 6642—GC,, (IFO—14172), :
: 4. A method for producing a lankacidin 14-acyl derivative or a mixture containing mainly the. same ..

which comprises adding an ester of a C,s alkyl-carbaxylic acid to a culture broth produced by a method as
claimed in claim 1, 2 or 3 or filtrate thereof, whereby to esterify the hydroxy group at the 14-position ofthe

50 lankacidin antibiotic.
: 5. A method according to claim 4, whergin the ester is ethyl acetate and the lankacidin 14-acy|

'derivative or the mixture containing mainly the same is 14-acetyl derivative of lankacidin C or a mixture
contammg mainiy the same, -

85 Patentanspriiche

1. Verfahren zum Herstellen sines Lankacidin-Antibiotikums durch Ziichten eines Mikroorganismus der
Gattung Streptomyces, der in der Lage ist, ein Lankacidin-Antibiotikum zu bilden, wobei Cyclodextrin dem
Nahrmedium zugegeben wird. o

60 2. Verfahren nach Anspruch 1, worin Cyclodextrin dem Nahrmedium zugegeben wird, bevor der
Mikroorganismus in das Nahrmedium inokuliert oder eingesetzt worden ist, und die Konzentration des
Cyclodextrins in dem Medium 1 bis 150 mM pro Liter betragt.

3. Verfahren nach Anspruch 1 oder 2, worin der genannte Mlkroorgamsmus Streptomyces rochei var.

volubilis (IFO—12507), Streptomyces gnseofuscus (IFO—12870), treptomyces vnolaceomger (IFO—1 4186)
66 oder Streptomyces sp. 6642—GC, (IFO—14172) ist. . .
U —
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2, dans kequel ledit micro-organi sms est Streptomnmyces roche: var. volubkis
(IFC>12507) Streptonmyces griseofuscus (I FO 12870), Streptonyces Lo
V|0Iaceon|ger 20 (1 FO-'14166) ou Streptomyces sp. 6642-GCl (| FO 14172).
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