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45 (where R* is a hydroxy or methoxy group and R® is a hydrogen atom or R* and R® together with the .
carbon atom to which they are attached represent a group C=0); or when -A- represents ring () wherein
R* and R® together with the carbon atom to which they are attached represent a group C=0 then R? may
also represent an aldehydo group;
or R2 represents a hydroxymethyl group and -A- represents



(where R6 represents a hydrogen atomor a hydroxy group); with the provisos
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vegetation) or a locus thereof or to the pests thensel ves. Conpounds of the
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55 According to a still further aspect of the- invention we provide the genetic material of Streptomyces
thermoarchaensis NCIB 12212 and mutants thereof that participates in the synthesis of compounds of
formula (). Such material may be obtained using conventional genetic engineering techniques including
those outlined by D A Hopwood in 'Cloning genes for Antibiotic Biosynthesis in Streptomyces Spp.:
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conpounds of the invention as defined previously which conprises the step
of cultivating an organi smof the genus Streptonyces capabl e of producing
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The 8% oducti on of the corrpounds of the invention by fermentation of a '
sui tabl e Streptomyces organi sm

{wherein R! is a methyl, ethyl or isopropyl group and R2 is a hydrogen atom or a methyl group) which
comprises cultivating a suitable Streptomyces organism in the presence of a suitable compound of formula
§5 (1), whereby a compound of formula (lt) is produced, and if desired isolating the said compound.
The process is particularly suitable for the production of the compound of formula (If) wherein R! is an
isopropyl group and R2 is a hydrogen atom. Compounds of formula (I) wherein R' and R2 are methyl
groups, R? is an isopropyl group and-A-represents



may be effected by conventional neans i.e. by culturing the Streptonyces
organismin the presence of assimlable sources of carbon, nitrogen and

m neral salts according to the ngphwosp g2y i bed in UK Patent 20 .

Speci fication 2166436 and European Patent Specification 170006. Were it is
desired to separate the conpounds of the invention fromthe whol e
fermentation this may be carried out by conventional isolation and
separation techniques. The conpounds ai ding to the invention are

predoni nantly contained in the nycéml? the cells, but may al so be found
in the fernmentation broth and the atjon techni ques may al so be applied
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(1), wherCeliglioss ob ingestrieli sust MF’G\en?ﬁ%""( TP fv Re %;g%&?&é@u Aberpigen; prited ffnodepn an

i sol ati ng""ﬁﬂ@ thareef Suppiemises ayermitlis ¢ _L{EHE!M_?E &u?—ﬂifﬁ?—%‘éf Sl%bs? he

product i 55 f §ﬁ%§ 4 st@gﬁ% relfr} rm@ﬂmﬁer%,{ﬂagn mgg&g#. Wels Oup

GhicatioR 2166 242 052

D C O >
&‘%ﬁ%‘si futther ‘aSbett of (tha g%ifc Rhafeidp o@%p@ﬁrybe% a
hydr ogen tﬁatrrﬂ cRaen ] 1%9 tﬂg%gﬁ?\{s rB(E? tf\;‘{'%aﬁéﬁ a0 h @b QPatiesis ¥R i Bipduidsy ofal €
att ached OB HMm compounds &TEmNE (1. 'SGiH Mktbrdl MEhd dbtained udi hOERReHGa geRotiRf
the Com%gﬁbeﬁ,tg tg&ﬁlalbr%re(nbus)y ebsd.n RL is an isopropyl group and R2 is a
hydrogen at Qpnts & StreptSrytad b oardhachsiy MCIB 22218 kriay afss @pditangmsly bioradyelie prevuesdest
fordse apy aWreli ATrhelISMciiERg ToRedbsaibey @bdve ffor tdbining Mtantslss other Stneptomyces

I nvent i onnheicbrehbdnsidetramisi bed i n our UK Patent Specification 2166436. Y

Sui t abl e ST S@ipble BiremEnytb mizeogantinsnior fisr in Wie aspacttdhithe inveptin tmayfbet identified by

i nvent ssorprélimirlatyciinalh Scalmitests debigrad taegamonstxatecability of apigroerpanisstp sonvest 9. @ﬁ?'ﬁ?ﬁ*‘ﬁ@s
cyaneogr i & ésulntine gempogdrefformuBt ept omyces avernitilis and Strepto

es
hydeoscopi cliee Steptomyces miesesirgasish fpay ke, cultivaiqdeysing dhesquftisgtion; conpitions figserl d above
St rept Or’ryfe"eg‘et quitivation of Streptomyces strains producing the compounds of the invention. The starting

compound, in a suitable solvent {e.g. a water miscible organic solvent such as an alcohol, e.g. methanol or

40 propan-2-ol, a diol e.g. propan-1,2-ol or butan-1,3-0l, a ketone, e.g. acetone, a nitrile e.g. acetonitrile, an
ether, e.g. tetrahydrofuran or dioxan, a substituted amide e.g. dimethylformamide or a diatkylsuilphoxide e.g.
dimethylsulphoxide] may be added at the beginning of the cultivation, or more usually, when the growth of
the microorganism is under way, e.g. 2 to 4 days after the start of the cultivation. Mixtures of different
starting materials may be used and the invention is intended to cover the use of such mixtures.

45 Once the starting material has been added to the culture, usually with gentle mixing, the cultivation is
continued such that the desired product is accumulated. The presence of the product in the fermentation
broth may be determined by monitoring extracts of the broth by high performance liquid chromatography,
and uv spectroscopy at 238nm.

The products may be isolated from the whole fermentation broth by conventional isolation and

50 separation techniques such as those described above for the isolation and separation of compounds of the
invention.

The following Examples illustrate the invention. The following abbreviations are used : tic - thin layer
chromatography (using Merck 5735 silica 60 plates and developed with CHCls:ethyl acetate (3:1) unless
otherwise specified); CCM - column chromatograpy using Merck 7734 silica 80 (200 x 4cm column unless

s5 otherwise specified) packed and eluted with CHCl:sthyl acetate (3:1) unless otherwise specified; hplc - high
performance liquid chromatography; PE - petroleum ether (b.p. 80-80° C unless otherwise specified); L -
litre; EA - ethyl-acetate. '




20 noarchaensis NCI B 12213, [deposited (6th March 1986) in the pernanent
culture collection of the National Collections of Industrial and Mrine
Bacteria, Torry Research Stati oBp 0Aagode8n, United Kingdomi and nutants

t hereof Streptonyces avermtilis ATCC 31272 and Streptonyces hygroscopi cus
subsp. aureol acrinosus FERM P 1438. Streptonyces thernoarchaensis NCI B
12213 andTespewies are)a " Sofrkaspy. Spharearh Spphadgyciitex Snnigen SturzalcPipalionRetiogmeier,

St r ept difjyebate; 30d SRt RRYRIP MA@ PHaORANeShas substantial |y sinilar

essential characteristic 0 those described for Streptonyces
t her mﬁﬂ?&fgﬂgiaesmﬁ' °1"2'8‘1§"a H'QWPatent Speci fication 2166436. According
to assthiﬂldl fklrther aspect of the invention we provide the genetic materi al
of Stre-p?—g‘-ﬁnw-ees t her moar chaensis NCI B 12213 and nutants thereof that
participate in the synthesis of conpounds of forrmula (11) from conpounds of
formula (1). Such material may—be—ebtaihed—usi-Ag the conventional genetic
30 epgineering techniques preyviously descrli i96d. | Mut ants of Streptonyces
t her noar chaensi s NCI B 12213 npp-ciicbee Spont ageopsly or may be produced by a
vari ety of nethods including {BResoidescri beds.abpve for obtaining nutants of
ot her Streptonyces thernoarchipesaaiPeptsder ai nis15.6u] t abl e Strept onyces
m croorgani sns for use in thijgNa@pect of tjhe3dDnjention may be identified by
35 preelimnary small scal e tesCdcidesargmetd |t ol.8eponstrate ability of a
i CAporgani smto convert e.g. conpounds O ornula (1) to conpound of
formil a (bishied FaEr 54 LEHH QINLEES H £8 MEY QAL RGeS atddlaling/at €d using t he
cultivation conditions described above for the cultivation of Streptomyces
Sir ai nsqgdigelgci ng the conpounds of the invention. The starting conpound, in
a suft abte—solvent [e.g. a water miscible organic solvent such as an .
al cohol, e.g. nethanol or 40 propan-2-ol, a diol e.g. propan-11,2-ol or
butan-1, 3-ol, a ket orru-,-, € Q- dCELtone, a Mtriie e gaacejonitrile, an
ether, e.g. tetrahydrofuran or dioxan a substitut 8 ani ge e.qg.
di methyl f or ram de or| 8-Gliceseky| sul phoxi de e. g. di nef hg#bsullphoxi de] may be
added at -t he begi nni jh¥aibdaxtin MDAQE (Roguette $#OLr nor e| #848al lly, when the growth
of the nicroorgani sny PdasenBeBriighyvkady pltd) 1 0 4 dayp 18Ptel] the start of the
cultivation. MxturesMy®ssg¥fferent starting nmateri 5 be used and the

ggi 45 Once the

y

|

invention is intended®tRover the use of such mix u%

starg ng material hal %ggg;%ﬁ%@qwfo the culture,. us:?% with gentle

m xi ng, the cultivat parenglneiprorpniersulphionic atith [ £19; 1 g product is
accurul ated. The presence of the-product in the fernmentation broth nay be
det er mi nedistifed water todrli, pid adivstadae 6.8 wigt SN NaOHpeforenautoplatinggh per f or mance | i qui d
chrefrat ogimibs jollowinglexamplepeistancesie opagie tet FaptgigBy fiactihidis s kpewnceospainyt deecribeddt at ed
f r omse hUK Retent Spécificetion2E#n br ot h by conventional isolation and 50

separation techniques such as those descri bed above for the isolation and
separ at E¥#P8! conpounds of the invention. The followi ng Exanples illustrate

t helinventjon. The follow ng abbreviali are.u L tic - | yer
chr onat ﬁ‘g rfsoﬁg;ﬁ& °if ﬂ%%—ﬂﬁw&i"' h?@a&gﬁ vﬁ?’%fngéu‘?ageﬁdp "g’eﬁggﬁ %)I%{ésgmjivﬂ%t of
cHal S8t vyl ol A 1) unless otherw se specified); CCM - col umm

chr omat ogr apy usi ng Mer ck ££34—silica60 (200—x—4emcol unm unl ess 55

ot herwi se specified) packpd and el uted with CHEl 8-@tlhyl acetate (3:1)

unl ess ot herw se speci fi efliyeiiPbsract (Gdodii2fder f or rpangse {l i qui d chr omat ogr aphy;
PE - getrol eum et her (b. p| vaReRREt (Gxolinlagss ot hgraded specified); L - litre;
EA - ethyl acetate. 7 ERyQoletfcdl epdndOxdeqoer|atan dgs are in * C. Arkasoy,
Spheri sorb, Sephadex, Alt ¢xagafNon®iogeith|13pt ur zal | agdlite, Rettenneler,

Distilled water to 1L, pH approximately 5.4.
and incubated at 28° C for 10 days. The mature slant was then covered with a 10% glycerol solution (6ml)
and scraped with a sterile tool to loosen the spores and mycelium. 0.4mli of the resulting spore suspension
“was used to inoculate a 250ml Erlenmeyer flask containing Medium A (50ml). The flask was incubated at
28°C for 2 days on a shaker rotating at 250 rpm with a 50mm diameter orbital motion. Portions (8mf) were
then used to inoculate each of two 2L flat-bottomed flasks, each containing 400mi of the same medium,
before incubation under the same conditions for 2 days. The contents of both flasks were then used to
~ inoculate a fermenter vessel (70L) containing Medium B (40L) supplemented with polypropylene 2000
(0.06% viv) instead of Silicone 525. Polypropylene 2000 was added as required throughout the fermentation
to control foaming. The fermentation was carried out at 28°C, with agitation and aeration sufficient to

50

§6

8



Pol ysobate, and Sypetonic are trade marks or trade nanes. Media A and B
referred to in the Exanples are: 5 MediumA (err) D-d ucose 15.0

d ycerol 15. 0 Soya Pept cere0 242 0521810 NaCl 3.0 15
Cal ci um car bonat e 1.0 Distilled water to 1 L, pH adjusted to pH 7.0 with
aqueous NaOH before autoclaving. 20 Medium B L7 1 DG ucose

2 5 25 maintain a dissolved oxygen level%ppa@lat}@gr} :pqqa W'@BE FQ Jeyrs @ff tEttoa,)a porttoQ 5 0

Ar kasoy SHPreBGL vesirangiered i aigrmeptyy (700L) containipg medi gade ”p as follows:
1.5 KRHPO 0 125 | ci um car bonat e
1.25 3 MOPS (3- (N-nor phol ight) pr pane- sul phoni ¢ aci d)

21.0 Distilled water to 1 S BN NaOH before
autocl aving. In the follow gﬂh&@ eferegfl S de to Factor B.
Factor B is a known conpo n&kgg‘;gd I n 15)? Pat emt Specification
2166436. Exanpl e 1 Spores |ofgiss£pt onmyces t er{par chagnsi s NCI B 12015 were
i nocul gted onto agar sl antisgjgedge up of 40 t 64 | ow hg i ngredients: Yeast

extract (Oxoid 121) . bacth 1.39 Malt extract
(Oxoid L39) 30.0 Myc Isgdoﬁadszsl?a@muwngj omob%LM))) 5.0 Agar No. 3
(Oxold L1 3) 15.0 Di sjt H—apprgxi mately 5.4. 50 and

i ncubated at 28 C for 10 }@ s‘f?ﬁ bﬁfgei'ie"'"s#'oﬁaLr len covered with a 10%

gl ycersl solution (6m) and’ scraped with a sterile tool to |oosen the

spor\eé and Thedesmenistion @asieptrieg puttah2s iConth |agitation angd eerafion. Relyeraryienm 2909 antifesadvas o
I nocu\l at eadded2aspAuirgd: Teenphb yras contrelied devisie g2 withghe\eddition ot 412890 Fhg fermentatiqn vwag k
was— ncupaivestedaftersgiags.  or ~ 2 days on a, shaker rotating at 250 rpmwith a

50mm di anet Bie k&th (450 wansierifipd bypeanirifugptio “WS'F"é s'ﬂﬂ?@ﬁ“’ﬁé"éﬂ“‘ﬁﬂ?"f"i’\ﬁ@h‘f"’éﬁ’
each of? t‘@%’ Ee fﬁc%l"tsreﬂ(‘}f’lls %fg)f‘?’ %R’E’e" 8’& H‘°

medi um 17!5’%% ,u e Svéﬁ’fé’? 4 ’f‘ T‘L% Tiﬁﬂ'" ﬂa@%é r{g?é ei',h"'ees
((:%Bentci ;§ ‘%.f é‘ﬁnehno.ﬂﬁ)ég@ ot Jcsm ;L%g?h }& .
viv) i ted QtMU&B setma, ﬁaa vﬁp%dk.ﬁﬂwaas&

t hr OUQ 0 (rapB eprgsgtfr@'@'?ttﬁi; lvQibut Bmb&Hitrde X0« f K féglperam% 12£9) Rt BhdeRthid\BE) was
carried Q!l'itad @ith Soiuf, sulbhétth (2RG) ahat c@ﬁlﬂnt@%%b& RedBesk fpkdaéudit 40 iBa rotary film
evaporator. The oily residue (130g) was dissolved in CHCls to give. 190ml and this was subjected to CCM
[column packed and washed (500ml) in CHCls] fractions of approximately 40ml being collected after a
30 forerun of 1,400ml.
&/ Fractions 32-46 were combined and evaporated to yield an oil (21.2g). Fractions 47-93 were combined
and evaporated to give an oil (20.1g) which was dissolved in CHCI3:EA (3:1) to 50ml, and subjected to
CCM, fractions of approximately 40mi being collected after a forerun of 1,400 ml. Fractions 22-36 were
combined and evaporated to give an oil (3.1g) which was added to the oil obtained from fractions 32-46
as from the first column. The combined oils were dissolved in boiling methanol {(4ml) which was then added to
, hot propan-2-o! (20ml) to yield on standing crystals of the compound of formula (VI) in which R! and R2 is
\,94‘ each a methyl group {hereinafter referred to as Factor B).
Mother liquor after crystallisation of Factor B was evaporated to yield an oil which was dissolved in an
equal volume of CHzCl2 and loaded onto a column (30x2.2cm) of Merck Kieselgel 60 (70-230 mesh ASTM,
40 Art. No. 7734) packed in CH2Clz. The bed was washed with CHzClz (2 bed volumes) and eluted with
CHCI3:EA (3:1) (2 bed volumes). Evaporation of the eluate yielded an oil which was dissolved in methanol
and subjected to preparative hplc on Spherisorb S5-0DS2 (250mmx20mm, Phase Sep.Ltd.). The sample
{(¢éml) was pumped onto the column over a period of 1 minute and the column was eluted with
acetonitrite:water (7:3) under the following condifions:
45

Time (mins) Flow (ml/min)
0.00 0.00 ) Injection
1.00 0.00 ) time
§0 . 1.10 30.00
39.90 30.00
40.00 35.00
75.00 35.00

8 Material eluting from the hplc column was monitored by uv spectroscopy at 238nm.

(a) Evaporation of the combined fractions which contained material with a peak which began to elute
after 44.7 minutes yielded an extract which was loaded onto a column (35x2.2cm i.d.) of Sephadex LH20
in acetonifrile. The column was developed with acefonitrile the fractions being monitored by analytical

9



EPO 242 052 Bl maintain a dissolved oxygen | evel of greater than 30%
saturation. After 24 hours of fernentation, a portion of broth (9L) was
transferred to a fernmenter (700ER 0@e2082 BI ng nedi um (450L) nade up as

follows: 5 gL-1
D gl 2 I 27.8 Ark
1 399U(,\:/8|S§@;% Spherisorb S50D8-2 (10cm8x OM51 cr;) Sgéettgnlrmle {Glg/%%r?sE‘)l\,) made up fo 100 rp 3 yﬁﬂ%g

AM NH H2POs and a ﬂow rate of contai 0
(()v}j) Cig?\a@fraé d’" (9 }%ntgm :@5&1 whe ana ical hpkDI w%’é %
carr | ed Jﬁ es Eﬁ: s yg %ﬁ#’ whrcF was s v%d in égﬁg@
antif §V°B?r%§; hrophilye J ggﬁ'ﬁ cfXIg{)vmtog@nZ Wth the
addi t| on o'f' ¥r‘ent aT n vvas ?vest ed after 5 days. The broth |

(450L) was cl arrfr ed by centrrfugatr onand the residual supernatant was
di splaced with water 20 (20L). The redovered cells (25.5kg) were stirred
for jJ hour in sufficient nethanol t('i“l ‘@Ha total volume of 75L. The
suspension was filtered and the soTih resi due was re-extracted with
met hanol (35L) and filtered. The conb| neﬂl filtrate (87L) was diluted with
wat er (40L) and extracted with PE. Af t\er/ 80 m n. the phases were separated
by centrifugation and the | ower net han(ﬁl dfase was re-extracted with PE
(30Ly)s after the addition of water (40L)p After separation the |ower phase
vvas/'/agar n extracted with PE (30L). The conbined 25 PE phases (85L) were
congentrated by three passes through a Pfaudl er 8. 8- 12v 27 wiped-film
evap rat @nd agddhsdfoliowine ekaagledstios: 1 bar vapour erat :

‘aper at ur & A lpyresolution £ 'c??ﬁ??’é‘ﬁ‘tq'f‘éﬁ%m?gi’)a' '?tZ? ﬁzi ﬁ?cé’aEL f%t%
(2kg)‘° and P fes e é?ﬂﬂ@ﬁ?? ?'Elﬂ' %ﬂarézr P nc? 4§£ks (‘3 @reﬁ%é}ry

film evapof" td‘Fs 3 ac fip )5'50‘1 ved™

190n and "s\‘ﬁé?‘ "u ?‘ °r‘°"e e gmn cked an \/@gg@d (soom) T

GrC3) fracé’ "s"° e S Q;}f T@ﬁfﬁ %ﬁ* Ginaf PSS U Of
h ritordd £ labouN Ol

(21 Fr a@?‘r lct)'%;éo 33 wer{g%?:zgnbr ﬁ%g 'gﬁd 85?%3’?& egﬁto ér ve an oil

(20. 1g) whi ch was di ssol ved—+r—EHas+FEA3—H—t6—50mM , and subjected to

CCM fractions of approxi m:H8; 7§ aIH ct ed after a forerun of

1,400 m . Fractions 22-36 tz A ofated to give an oil
gor‘.} i‘ractions 32-46 35 from

LIS were igg%&l d in boiling nethanol
(4m ) which was t hen added ogﬂ,&&%n ﬁgl( 7€ﬁ§rd) to yield on standing
MO p ki ol

crypstals of the conmpound of Rl and R2 Is each a
di ssol vedafiens&minges,yisidedH %(39?9)@2%1’32 oxfraqtefl ¥ T%g
i ;z,zara o
CHOl s; EA fegionyie
wWth acetonitrile water (7:3) under }Qe fol |l ow ng condrtrons 45 Ti nme

met hyl group (hereinafter referred. to as Factor B). Mt her &I:Y%or aé& er
of Merck NieaselEn @2 %'%kef dex, "‘th;%t;é e

. m.] Those to 1%
e ﬁ%&w%rm SR
(m nsy Flow (m / m n)

o
D D D

crystal | i GhEvaperation ofthe tcombiped,frastiony whigh aQ"é?d‘e? & r'%r"r}“ érP° Y"“%!h
CH2GL2. T‘H’@m {?
térBﬂ.v.
punped onto the columm over a period of 1 mnute and the colum was el uted

AVAY
. Me
b
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0. 00 0.00) Injection 1.00 0.00 ) tine 1.10 30. 00 39.90

30. 00 40.00 35.00 75.00 35.00 55 Material eluting fromthe hpic
colum was nonitored by uv spectrepo®agos2B238nm (a) Evaporation of the
conbi ned fractions which contained material with a peak which began to
elute after 44.7 mnutes yielded an extract which was | oaded onto a col um
(35x2. 2cnHiNMR SPEGTRUM (GREeselution?0 i n acetonitrile. The col um was devel oped
with acetonitri h_g the fractions being nonitored by analytical 9 EP 0 242
052 Bl hyft 20ME, LMW spegtrussinpledes signalscantgredatmBotty in acetonitrile (65 parts
V/v) made up to 100 parts V/\V with O 1M NHMHPO and a flowrate of 3m/mn
and defection at 238nm ] Thog e ofsp &isi3Hprys2.ae0eBid) ni ngla material with a
retention ratio of 2.385 rel ;t I8 (d63HFq c2.2 2BHWwWhen ¢xani ned by anal yti cal
hpi ¢ were conbi ned. Evapor at | or.06fd63HE 4e5.8% A iHdns _(i el ded a foam whi ch was
di ssol ved in acetone (0.2m )| di0R{68H) 3 6.12 tSH2gNic| ohexane (1m) and

| yophi }4 sed to a col ourl ess $oli58(§3¥Bny) 86twEdHIsol | d{was the conpound of
formula (1) in which RL is mpt PP S i|s73EMN . R3|is i sopropyl and -A- is
(err) 10 (err) (err) (err) Me 15
0 and had the followi ng characteristics: (i) Alowresolution E.l. spectrum
gave a nolReSPEGTIRUMQbro@biom solufiddP, consi stent with a nol ecul ar fornula 20

of CH3% H5207, and al so fragnent ions at m z 578, 560, 542, 408, 265, 247,
245M37 ShR@absergtion bends @l 3420 (OH), 1899 (eonivbriedCPE) argitGodeni™" [8-0)s pectrumin

gﬁ nmof orm (c=1% i ncl udi ng peaks at about 3480 (OH), 1706 (ester) 1674
Jugat‘éﬁiﬁéé&@ and 994cm' (C-O) (iii) It has a UV spectrumin

rret hanol 001 % shovmcmg of 236.5nm E1 483. glﬁ) A 200 NHz,
pr ot on¥n °§B%¢8t'ff* @h? 6% 0-90220FaHiPHiA "reﬁhab%awﬁ OBKIS 5t SFBPAPPAE] HIRTAY N & [ 8
val ues w 25 multiplicities, coupling constants (Hz) and integration

val ues i &WS] centered at about: 6.39 (narrow m1l H) 1.75 (s; 3H)
6.22 (dl1 59 (s;3H) 6.01 (ddl15,11 ;1 H) 1.57 (s;3H) 2.75
(d16;1d5H) % a? rpg 3 (d7;3H) 1.85 (nArrow m 3H)
0.79 (dv7 % %g%"&gg vaﬁcz)?ogét@f%rg&"o ° Ag)n(':ngl | %ed fractions which contained
mat eri al g;“np,eg peak which began to eI ute after 68 mnutes yielded a solid
(30ny). This—was extracted with acetonitrile and the extract was | oaded
onto a col URD.4nitSspdre 2aBPehsich df SifepfoRPEss dfdrmbdrtHlersis NOIBT12212t fplob&led W& st
was deye! mameél taithd1spore suspension used in Example 1 except using 20% glycerol solution] was used to
i inoculate a 250mi Erlenmeyer flask containing Medium B (50ml). This culture was incubated at 28° C for 2
days on a rotary shaker operating at 250 rev/min with a 50mm throw. 2% (v/v) portions of this 2 day
developed culture were used to inoculate further 250ml Erlenmeyer flasks containing Medium B (50mi). The
flasks were incubated at 28° C for 2 days on a rotary shaker operating at 250 rev/min. with a 50mm throw.

35 80mi of the shake flask inoculum were used to inoculate a 7L fermenter containing 4 L of medium made
. up as follows:
gL™
40 Glucose 41.25
Arkasoy 50 18.8
Beet Molases 2.25
KaHPO, 0.188
CaCOs 1.88
45

Made up in distilled water and pH adjusted to pH 6.5 before autoclaving.

The fermentation was carried out at 35° C. The culture was stirred at 500 rev/min and aerated at 3L/min.
The pH was controlled down to pH 7.4 with acetic acid. The fermentation was harvested at 114h, to give 2L
of culture fluid from which the cells were removed by centrifugation and then stored frozen.

The frozen cells were stirred with methariol 0.4 at 4° for 16 h, centrifuged (4200 r.p.m., 4°, 30 min)
and the supernatant (500ml) was decanted. After the addition of water (250ml) the solution was exiracted
with hexane- (1x500ml, 2x250ml) and the combined hexane extracts were dried over magnesium sulphate
and evaporated to a mobile oil {10g). The oil was dissolved in hexane (100mi) and extracted with propane-
1,2-diol (3x50ml). The combined diol extracts were washed with hexane (50mil), then diluted with EA (300ml)
and washed with water (3x150ml) to remove diol. The EA solution was dried over magnesium sulphate and
evaporated to a yellow solid (2.0g).

The solid was examined by hplc in combination with mass spectroscopy on a column (250x2mm) of
Alfex OD52 in a 3:1 acetonitrile:water solvent system at a flow rate of 0.33ml/min. The column effluent was

50
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acetonjitrile the fractions being nonitored by anal ytical hpic [Spherisorb
S50DS-2 (10cm x 0.46¢m in acetonitrile (65 parts v/v) nade up to 100 parts
viv with 0.1 M NHH2PO4 and a fgpyoapbseei 3nm/mn and 40 det ection at
238nm ] Those fractions containing a material with a retention rati o of
3.773 relative to Factor B when exam ned by anal ytical hpic were conbined
and ev apetacddedihtsoFigtiigah thosing bélowrd Bwtigas MATHS0® mess. spadtremeder] ynder\fals cangiions

~ conpourad tk nfasy spatta of mpteiials welsirerordst CompoyndsHgentifiefinciude @hiferppmpound of farmula

i sopr ol in véichl RAisinethyb RY leethyl apbrA-js 50 55 10  EP 0 242 052 Bl 1H NMR
SPECTRUM (CDCi s solution) A 250vH, 1H NMR spectrum i ncl udes signals
centéred at about 5 HO a 0.80 (d6;3H 2.06 (s;
3H) 0.95 (d6; 3H) 2.22 (2;3H) 1.01z(dGe8H) 5.69 (dI 2;1 H) 1.02 (d6;3H)
6.12 (ddi15,12;1H) 1.58 (s;3H) 6.61,0s;1 H 10

1.62 (s;3H 7.38 (s;1 H I.R RWM (br onof orm sol ution) 15 Shows
absor pti on bands at 3420 (OH), 1690 (,corj ugated C02 R) and 904cm 1 (C 0)

U. V. SPECTRUM 20 The spectrum of a ca\0o/002% sol ution in nethanol shows
bands at 247nm (max) El 475m 274nm (i ng) Be 222 MASS SPECTRUM 25 An E. | .
mass spectrum gave a nol ecul ar ion at B8 nom nal mass. Exanple 2 A 0. 4m
spore suspension of Streptonyces thernoarchaensis NCI B 12212 [prepared in a
Si M LAr 1630 eBRAMEE 1. Ebctndif g8 Ha§mént TRS BSH/R 1566) $64] 580) 4E0( 269261, 233 22%Etd 208) ng
20% gl Y1 the S6rhpbuhdt forM@s (1S @BlcH 1Y is mewyl) REtiematn2 50 i mdinyl ednkyer fl ask
eontaining MediumB (50m ). This culture was incubated at 28 C for 2 days
on g sotary shaker operating at 250 rgv/mn with a 50mmthrow. 2% (v/v)
pQ%;ions of this 2 day devel oped cultdre were used to Inoculate further

250mke Er | enneyer fl asks contai ni ng NQd\un]B (50m ). The flasks were
‘incubated at 280 C for 2 days on a-etapy shaker operating at 250 rev/mn.
wth a 50mm throw. 35 80m of th sEake flask i noculumwere used to
inoculate a 7L fermenter containing AL/ ® nediummde up as follows: gL-1
40 q uc'$se 41.25 Arkasoy 50
18. 8 #Beet Mol ases 2.25 OH

(low resolutioon E.l. spectrum gave fragment ions at m/z 532, 514, 191, 209, 219, 237, 227 and 245)
The solid was dissolved in acetonitrile (12ml) and water (4ml) was added to this solution. Portions (2ml)
30 were chromatographed on a column (250x20mm) of Spherisorb S5-0DS2 in a solvent of acetonitrile (700
parts) made up to 1000 parts with water and a flow rate of 40ml/min. Materials eluting from the column were
detected with a u.v. monitor at 238nm. .
: (a) Fractions eluting between 840 to 950 sec. from repeat injections were combined and evaporated to
N yield 215mg of the compound of formula (I) in which R! is methyl, R? is methyl, R3 is methyl and -A- is

35 ‘
. H
. HO R
N %/ \
. —
\./ \Me
i
0
4%

as.a colourless solid. The compound had the following characteristics:

(i) E.l. mass spectroscopy yielded a molecular ion at m/z 568.3397 corresponding to a molecular
formula of CasHesO7.A low resolution E.l. spectrum gave fragment ions at m/z 550, 532, 472, 486,
245, 237, 227, 219, 209 and 191.

50 (ii) t has a characteristic 1.R. spectrum in bremoform (g=1%) including peaks at about 3500 (OH),
1710 (ester) 1678 (conjugated keétone) and 884cm-'(C-0).
(iii) it has a UV spectrum in methanot (¢ =0.002%) showing & \nex of 236.5nm E} 516.
{iv) A 200 MHz proton nmr spectrum of a solution in deuterochloroform includes signals [5 values with
multiplicities, coupling constants (Hz) and integration values in parentheses] centered at about:

85
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KZHPOS 0. 188 CaCx 1.88 45 Made up in distilled water and
pH adjusted to pH 6.5 before autoclaving. The fernentation was carried out
at 35 * C. The culture was stirrecEP a4b082 Bv/ mi n and aerated at 3L/ mn.
The pH was controlled down to pH 7.4 with acetic acid. The fernentation was
harvested at 114h, to give 2L _50 of culture fluid fromwhich the cells were
renoved by centrifugation and é4@nads;mmed| fii7etmm The frozen cells were
stirred with methanol 0.4L at ekt @anHl6 h} 1sepesHf iged (4200 r.p.m, 4, 30
m n) and the supernatant (500m8.02 @S, 1g8)antisd(s:38t ¢r the addition of water
(250m ) the solution was ext | e&isddienHl h hpx&nésHi | x500m , 2x250m ) and the
conbi ned hexane extracts wer ¢ ZHbi{d@:1bver @ae’istdm| sul phat e and evapor at ed
to a nobile oil (10g). The oill1.88d&3Hi ssol y@d@8{dT3Hexane (100mM ) and
extracted with propane- 55 172-drol (3x50mM ). The conbined diol extracts

wer e washegh) Battdnd §XRE Setivedd o to t15§ﬁr§e¢gfr$nwe@65t fektindReré 38HbHlel ardSlapRALAE
Wi th wat er yibig 8dmgritle doRpsAdBMEIMIIa @l in whioe REAMIMYILRY iOMethA SRS stR at-RT is
magnesi um sul phate and evaporated to a yellow solid (2.0g). The solid was

exani ned by hplc in conbination with mas spectroscopy on a colum

(250x2mm) of Alfex OD52 in a 3:1 ace(? swat er solvent systemat a

flowrate of 0.33m/mn. The colum e/jl/uent was 11 EP 0 242 052 Bl

i nterfiaced with a Finnigan novi ng b'e+'t—'to ? Fi nni gan MAT 4500 nass

spectrometer under E.I. conditions and the mass spectra of materials was

rechJded. Conpounds identified include (\l[ X he conpound of formula (1) in
iCtRL is methyl, R3 is ethyl and -A- fis 3t

HO-¢err) 10 0 (err) * Me 15 (low

resol fion E.l. spectrum gave fragment ions at mz 566, 548, 530, 411, 264,

251, 233, 2233‘:0%”%35 (‘% qor“ou)' aEehez?,np &qr‘ig%ins{.gr mula (1) in which Rl IS

methyl, R271 G dE spe Rutar gg{nw z%&l}li

E.|. spectr

and 243) Theygg0ish fg\%:;(ik—ﬁ% ﬁgg tl;;ﬁn!slac‘?eef;om an%l wat er

added to thig pakdd bafctet LR ga%%.% ctiufTh ))ro&gfow@tceﬁdymm&h@%@pb%oarssébm urm
(250x20mMm 7@@9@)“@;@( njogat nd) BncPooé-yey. of acetonitrile (700 parts)
made up to 160 hexad U\sspsbituim mva:bmanoe(aeloemfb/.l)emwrngfaemgbfz%muﬁlﬂsns Materi al s

el uti ng froniv heox mHz protoneinespaaiuecd @ Bolitioh In dbutdrovhlorstarmi iichudesodignals Brvatues(véth
Fractismns el mtliipligtidsedongliog céhdents ()0 integeationf valoes in pperstiesashe¢eptstadanabouwer e

conbi ned and evaporated to yield 215ng of the conpound of formula (1) in

which Rl is nethyl, R2 is B Ratrown;Hy |TEBe tamowmiany/ ] 1S 35 HO, (err) O
— 6.21 (d11:1H) 1.76 (s;3H)
o 5.99 (dd15;11;1H) | 1.00 (d6;3H)
2.76 (d16;1H) 0.97 (t7;3H)
2.46 (d16;1H) 0.80 (d7:3H)

(c) Fractions eluting between 580 to 650 sec. from repeat injections were combined and evaporated to
40 yield 234mg of the compound of formula (1) in which R! is methyl, R? is methyl, R® is methyl and -A- is

e
\"2/

\/\

b

asa oolourless solid. The compound had the following characteristics:
(i) E.l. mass spectroscopy yielded a molecular ion at m/z 570.3536 corresponding to a molecular
formula of Cs¢Hs007.A low resolution E.l. spectrum gave fragment ions at m/z 552, 534, 468, 411,
55 264, 237, 219, 209 and 191.
' (i) it has a characteristic L.R. spectrum in bromoform (c=1%) including peaks at about 3490 (OH),
1706 (ester) and 992cm—%(C-0).

&
oz==e¢"

§0
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45 as a colourless solid. The compound had the'follow ng characteristics:
(i) E.I. mass spectroscopy yielded a nolecular ion at mz 568. 3397
corresponding to a nol ecul ar foEmd 2420052@14H4807. A | ow resol ution E. |.
spectrum gave fragrrent ions at n12 550, 532, 472, 466 245, 237, 227, 219,

209 and 191, éﬁ['ﬁ a characterlstlc "% ctrumln
br omof or m '?'“1 ;P milth ‘B%tﬁik‘g' (ﬁrogﬂ%‘lhs"%@@%’m-ﬁ"ﬁ Ei 2"(‘é'§t('@?’9 511@?8

(conj ugat e 5%9 nd 994 ec rum

protqn nnr "Spec altes H‘ °°"sso 3) YEe °3ﬁ'|par° %SP gnals [ %
val ues vm'th rrultl plicities, mnupllng caons an'rc (Hz) and | ntegratlon val ues
i n parentheses] centered dt6#dirtH)55 12 | 1.8ER:W) 242 052 Bl 6.4 (broad S;1

H) 1.76 (s;3H) 6.21 (d]1893pd14.11:24) 63 d@?%ﬂs 02 (dd15,11;1H)  1.59

(s;3H) 5 527 (broadened s;1H) D 155 ({6 611 H) 1.57 (s;3H) 2.46
(d16;dH) 1. 00 (d6; 3H) |1t §‘8<Sf’§) 3H) 190 EH :3H) (b) Fractions
el uting between 1200 to 1249 rom repegt-’sﬂ% kqi ons were conbi ned and
evaporated to 10 yield ﬁ’u‘"‘o the conpound of flormula (I) in which R
is methyl, R2 is methyl, R3 Is ethyl and -A- is HO 15 Me 2 20 as a
col our | egd) Bakiond eluliiigcbelv@anp 1080 tb 1130 sdcHwnt repdabinjectignsorery @obined Fddiegaporafed Yo E. | .
mass s pecielbfog i thy catrpent! o forpdledun wiich Riris methyl{ 7 isG8ehyB R3B isppropdephidi ng t o
a milecul ar formula of C3sHso07.A |ow resolution E.I. spectrum gave
fragaent ions at mlz 564, 546, 528, 472 5 466, 251, 245, 233, 227,
228<and 205. (ii) It has a characterﬂﬂs&\ . R spectrumin bronoform (c=1%
i ncl udi ng peaks at about 3500 (OH) \]Ii 0,(ester) 1678 (conj ugat ed ket one)
and $%94cm (C- 0. (iii) It has a W spéctdumin nethanol (c = 0.001 %
show ng a xmax of 236.5nm E1 515. (v)‘ 0 MHz proton nnr spectrum of a
solution in deuterochl orof ormi ncl udes fl gmal s [8 values with 30
mul tiplicities, coupling constants (Hz) nd i ntegration values In
parenj heses] centered at about: 6.38 (n%rrow ml H 1.86 (narrow m 3H)
6.21 (dl1 ;1 H) 1.76 (s;3H) 5.99 (ddl5:11: 1H) 1.00 (d6;3H) 35
2. 76 (d6;ak%Hbiouriess softi. e dompounbihad’thd folidwily dhardcddstics: 0. 80 (d7; 3H) (c)
Fractions e &l.i mdds RpscnbsespySidideta MbIBcuRe fon dt nii6982388 A EorresloRdirigl 10 ESmUISIURY
conbi ned angmaly sitiLi@d t o
© 80 A low resolution E.l. spectrum gave fragment ions at m/z 580, 562, 468, 411, 265, 264, 247, 237 and
: 219. :
— (i) It has a characteristic .R. spectrum.in bromoform (c=1%) including peaks at about 3480 (OH),
1706 (ester) and 994cm™1(C-0).
(iii) it has a UV spectrum in methanol (§_= 0.002%) showing 236nm (inf) E! 410, 241nm (max) E} 433.
35 (iv) A 200 MHz proton nmr spectrum of a solution in deuterochloroform includes signals [5 values with
multiplicities, coupling constants (Hz) and integration values in parentheses] centered at about:

N
6.20 (d11;1H) 1.59 (s;3H)
© 6.04 (dd14;11;1H) | 1.57 (s:3H)
5.27 (broad s;1H) 1.02 (d6;3H)
4.46 (17;1H) 1.01 (d6;3H)
342 (m;1H) 0.90 (d7:;3H)
1.84 (s;3H) 0.78 (d7;3H)
pu 1.71 (s;3H)

Example 3

50 (a) A spore suspension (0.4ml) of Streptomyces avermitilis ATCC 31272 [prepared as described for
Streptomyces thermoarchaensis NCIB 12015 in Example 1] was used to inoculate a 250ml Erlenmeyer
fiask containing Medium B (25ml). This culture was incubated at 31°C for 4 days on a rotary shaker
operating at 250 rev/min with a 50mm throw, at which time the compound of formula (l) in which R! is
methyl, R2 is methyl, R2 is isopropyl and A is

55
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40 . yield 234ng of the conpound of formula (1) in which RL is methyl, R2
Is methyl, R3 is nethyl and -A- is HO 45

(err) (err) Me 50 as a col ourl esgpsPbiahse B¢ conpound had the fol | ow ng
characteristics: (1) E.I. mass spectroscopy yielded a nolecular ion at niz
570. 3536 corresponding to a nol ecular fornula of C34HsoO7. A | ow resol ution
E.l. spectrum gave fragnent ions at niz , 534, 468, 411, 264, 237, 219,
209 and 191. (ii) It has a characterygti .R spectrumin bronoform(c
=199 including peaks at about 3490 '&9/ Y706 (ester) and 992cnl' (C-O. 13
EP 0 242 052 B1 (iii) It has a W spec in methanol (c = 0.002% show ng
236nmé8(inf) El 435; 241 nm (nax) El Zn@l?nm(inf) El 357. (iv) A 200 MHz
proton nnr spectrumof a solution in de&tér‘ochl orof ormincludes signals [5
values with nmultiplicities, coupling con t arles (Hz) and integration val ues

I n parentheses] centered at about: 5 6.18 (d14; lH) 1.84 (s;3H) 6.02

(ddl 40 11 2H) 1.63 (d6; 3H) 5 27 (broadened s; 1.57 (s;6H 10

1.71 w; T é@éfﬂa'i.% 9.7«% (Q1§$‘Dc341
dimethyls h s add t incubated for & further

(m i (o g s g e RIS ? o, Tho

inj ecti Onsreé’ﬁﬁiﬁ& s& &13.55‘% eoe%%ﬁ% Rt QdarIthelnﬁ:entnfu dd anjound

of formul gpfla) BletdnfrildTBAdBY lo thd ¥esilice. Rt eba?aoﬂaﬁ@ﬁﬁd)ﬂ! osialél A

is (eng) a&ewﬁm %n %nuae%en@ma.koe&ﬁenss{ab,bded ﬂ;mauccemwéwl wiRChnt iR fuRlukingv Ng

charjact er i guthb@is ‘cotapgunds. df forikag Hil) SREVSH 11 SHeaBNEe Vi b @REsathpldF Céhoddidsi of Forrdla NT Z

598 3 854 CEy (1eeRARIRI i§1gh ébrapylNRoupGd BT is fadidroded atdin (636 okinddddd asS® of the starking OW
g\&o ut | Onmdterial adeigb thatr was) cog@vededs tb agmetiuct] and(2)athers! ' iS 8Oisododpi grdlﬁ:Sandmls a 265,

2 247, MA8fviemep.219. (ii) It has a characteristic |.R spectrumin

br onofeor m (pia 2Emilannadnaeli ta garb@hiks centpowigon forBuD () if @kiph R'1y O6thylctiemptheliif is

994cm ( C dpopropyliand 14 ishas a UV spectrumin nethanol (¢ = 0.002% showi ng

236nm (inf) El 410, 241 nm (nmax) El 433. 35 (iv) A 200 Mz proton nnr
spectrum of a solution in deuterochl orofrrm i ncludes signals [6 values with
25 HO ..‘H
\::’o/ \o
I
AWA
Me
% 1]
0
'\\/.

was incubated with (1) Stroptomyces thermoarchaensis NCIB 12213 and (2) Streptomyces hyg-
35 roscopicus subsp. aureolacrimosus FERM P 1438. In each case the culture was prepared from a spore
suspension added to Medium B as in part (a), but which after 3 days incubation as described had been
. used to inoculate fresh Medium B. The compound of formula (l) was added 2 days later to this culture
At and incubation continued for a further 2 days before the cells were harvested by centrifugation. Methanol
oxtracts of the harvested colls from each culturer were analysed by hplc with resuits as follows
40 [percentages are expressed as % of the starting material added that was converted to the product -
comparison with hplc of authentic samples as in part (a)k:
Culture (1) yielded the compound of formula (If) [18.5%] in which R! is an isopropy! group and R? is a
hydrogen atom.
Culture (2) also yielded the compound of formula (It} [3.1%)] in which R! is an isopropy! group and R2
45 is a hydrogen atom.

Example 4

(a) A spore suspension (0.1ml) of Streptomyces thermoarchasnsis NCIB 12213 [prepared as described

80 for Streptomyces thermoarchaensis 12212 in Example 2] was used to inoculate a flask containing
Meditum B (2.5ml). This culture was incubated at 31°C for 4 days on a rotary shaker operating at 250
rev/imin, at which time the compound of formula (I) in which R! is methyl, R? is methyl, R3 is methyl and-
A-is

15



multiplicities, coupling constants (Hz) and integration values in

parent heses] centered at about 6.20 (dil ;1 H) 1.59 (s;3H) 6.04 (ddl4; 11;

1H) 1.57 (s;3H) 5.27 (broad sefod42052832 (d6; 3H) 4.46 (t7;1 H) 1.01

(d6;3H) 3.42 (m1 H 0.90 (d7;3H) 1.84 (s;3H) 0.78 (d7;3H) 45

.71 (s;3H) Exanple 3 50 (a) A spore suspension (0.4m ) of Streptonyces

avermtilis ATCC 31272 [prepared as desgribed for Streptonyces

t her noar chaensi s NCI B 12015 i n Exanpge was used to inoculate a 250m

Erl enneyer flask containing Medium B=(2#l). This culture was incubated at

31 * Cfor 4 days on a rotary shakex Dpexating at 250 rev/mn with a 50nm

thro®, at which tinme the conpound of forrula (1) in which RL is nethyl, R2

s methyl, R3 is isopropyl and A is 55 14 EP 0 242 052 Bl (err) 5

(err) (err) Me 10 (13ng) in di msthylsuh o%i.de (0.5m ) was added. The

culture was incubated for a further 48hgat 31 'C, then centrifuged, the

supegpnat ant renoved and an equal vol umelbf net hanol added to the residue.

The resulting suspension was allowed to stand for 2h and then centrifuged,

t he supengaiRitisEhexid/@RSHIRWaTaEd TR caliiédkas \iRLbEIR B a AARRY oM btrdil €, Bshded to

t he resi defrifugddappk. oD YpWMAS i, afOdupéradianttholddtint @BnthLee mbhanol ddaken thent 0 a

smal | volresitae.Offhe MaUN@sRSpendidnaras anblvbEistild tod 1 itiréom Bibpeatire 2l thanl defitrifagedhpi C

I un, usi ngrhastpgeeatantovas amneetioishplf wHiahrshavted tiel drgsededmibel tdsheamploat tha cenpoand he

j esMarrp:If brodia (O mhavel Ris aohethyd gwup and( A21iy a(hydrogenetoe IRB% sexaressed @p foghthe gr oup

and R2 | stadinh yndtede) edred thahwis@ogvertadiipthe poduttlas % of the starting nateri al

added t hdb) inasimiienmoasner éaiparigek threcompand of formaird(h) (i yhichhRrigmethyli FE ismethd. P isopy |
oup and"et®y! #g-Adsnethyl group. 20 (b) In a simlar manner to part (a)

t ¢npound of formula (1) in which RLis nethyl, R2is nethyl, R3 is

i sopropyl and -A- is 25 HO (err)

(err) 30 HO l Me (err0O was

i ncubated with (1) Streptomyces therapa ‘glhaensi s NCI B 12213 and (2)

Streptonyces hyg- 35 r oscopi cus ‘su.b:s.ﬁ.\.aur eol acrinmosus FERM P 1438. In

each case the culture was prepared frgm g| spore suspensi on added to Medi um

B as in part (a), but which after 3 dags d.ncubation as descri bed had been

used to Inoculate fresh Medium B. The rrp\mnd of formula (1) was added 2

days later to this culture ’

30
1%
was incubated with Streptomyces thermoarchaensis NCIB 12213, except that the culture was prepared
from a spore suspension added to Medium B as in part (a), but which afier 3 days incubation as
described had been used (0.1ml fransferred) to inoculate fresh Medium B. The compound of formula (I)
35 (tmg in 0.05ml dimethyisulphoxide) was added 2 days after to this later culture which was then
! incubated for a further two days before being harvested, sxtracted and analysed as desribed in part (a).
Nt Hplc analysis of a test sample showed the presence of compounds of formula (ll) in which R! is a methyl
group and R? is a hydrogen atom [4.7% - % expressed as in part (a)] and R' is a methyl group and R? is
a methyl group [4.1% - % expressed as in part (a)]. .
40 (c) A repeat of the part (b) experiment with the same microorganism but the compound of formula (f) in
which R! is methyl, R? is methyl, R? is isopropyl and -A- is

HO H
z
@ \

%0 _ | b

yielded an extract which on hplc analysis showed the presence of the compound of formula (If) in which
R! is an isopropyl group and R? is a hydrogen atom [1.25% - % expressed as in part (a)].
65
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and incubation continued for a further 2 days before the cells were
harvested by centrifugation. Methanol extracts of the harvested cells from
each culture were anal ysed by hpl%a\lﬁ £g4! ts as follows 40

[ percent ages are expressed as % e starting material added that was
converted to the product - conparison with hpic of authentic sanples as in
part (a)Exempelg ure (1) yielded the conpound of formula (11) [18.5% in
which R1L Ts an isopropyl group and R2 is a hydrogen atom Culture (2) also
yi el ded 0Hwel ofcarpeyeenshispansip pierganis(nl $iiepfoRydeditharmoardhaensis RCIE 2035 ini 1% olpgeydi
group andprerared i a similar imanner koytHe sppesuspansion Eed inpxempdle (hyas Aiserhio insculales p 89051 on
(0.1m § &rengwerdigsknegieiniag Mpdiym §10maensi s NCI B 12213 [prepared as descri bed
so for Sthefd P%nﬁé@“??ﬁ%’rﬁt?&rﬁﬂ%(eﬁwgﬁ% 0222"_9?‘!’ shaley QPATIRO off 250mE Vither) Sqrem

| nocul at diagetpq otkita B‘I'?f' a‘t"H iP °'Wé'ﬂ’f"lj‘i'??’B“ %fz'atemtfsof&yr i %ﬂ%%mt"ﬁ‘& ﬁﬁa‘t ed

e onjai i fo v e
at 31 I C ? Ic e en 70 ) i ed| ﬁl) entegas
e fe ta en

' Lm\hyl %&{ﬁj %} Jkﬁnﬁ%}gﬂ m?m% a’ Iof g UtL U %f,%,gt °"%"f4:°’a‘%3

super nat didmbRILYGRE) &Rﬂml ermEIh'{é‘rs rc@rﬁéu H&he i %mg
r esul tyg NeheSikMPENSI ON WasS a ovve to stand roomterrperature and

then centrifuged. The supernatant was anal ysed by hp| ¢ which showed the
presence in the test sanpl erot—the—compound—ofr+tormy a (I11) where Rl is a
met group and R2 is a hydrogen atom [6. 3% - prelssed as % of the
stiapting materi al added thaf Dv@gossonverted to |t s prjoduct]. (b) In a
simla manner to part (a) f MeltBedjpdMpORf forn@fd () in which R is
nethyl, R2 is nmethyl, R3 is| AkeseyS0and-A-is 20 RS 25 (err) \ / \ Me IH 30
was incubated with Str ept ony Bea Molgeseppar chaengi stNCI[B 12213, except that
the culture was prepared fr Fﬁ"&’%por e suspen5| orP-®8ded to Medium B as in
part (a), but which after 3 & i ncubat i on ag de¥crf bed had been used

(0. 1M ®transferred) to inoc lsﬂ °F§28§‘PP“1\@6‘?'I9?11 B.%8rhel conpound of fornul a
(1) 35 (1ng in 0.05m di et hyl sul phoxi de) was added 2 days after to this
| at er cul t ubigillaghwaten torblitret ftewas adjusted to 6.5 with aqueous H2S04 before sterilisation.

These fermentations were carried out at 34°C with agitation and aeration sufficient to maintain a
dissolved oxygen level of greater than 30% of saturation. Polypropylene glycol 2000 antifoam was added as
required. The pH in each fermenter was controlied down to 7.2 with the addition of aqueous H2S0:. The
fermentations were harvested and bulked, after 4 days.

The mycelium (10.4kg) from the bulked harvest broth (423L) was collected in a centrifuge. The
mycelium was stirred vigorously in methanol (50L) for 40 min and then filtered. The residue was
resuspended in methanol (15L) and again filtered. The combined filtrates (55L) were then mixed with water
{27L) and PE (30L) and stirred for 20 min. The phases were separated in a centrifuge, and the methanol
phase (75L) was mixed with more water (38L) and PE (30L). After 20 min the phases were again separated
in the centrifuge, acetone (2L) being added to the PE phase to break the emulsion. The methanol phase
(110L) was mixed with water (38L) and PE (30L) for a third time, the phases being separated as before.
Acstone (3L) was again added to the PE phase to break the emulsion. The three PE phases were bulked
(90L) and concentrated at low pressure. The concentrate (9.8L) was dried with sodium sulphate (3Kg) and
then evaporated to an oil (660g).

The oil was dissolved in dichloromethane (0.5L) and filtered through Dicalite 478. The solution (0.9L)
was subjected to CCM [150 x 10cm column packed and washed with dichloromethane (4L)]. The fraction
eluting between 14.6 and 33.3L was concentrated to a solid (170g) and redissolved in CHClz:EA (3:1).

The solution was rechromatographed using the same system. The iraction eluting between 14.5 and
31.5L was dried to a solid (164g) and dissolved in CHCl3:EA (3:1). This solution was again chromatographed
on silica under the same conditions as before and the fraction eluting between 14 and 31L was dried to a
solid (123g).

The solid was dissolved in 70% acetonitrile in water (1.23L) with enough methanol added to give a clear
solution.. The solution was chromatographed in 5ml portions on a column (250 x 20mm) of Spherisorb 0DS2
(5. particle size). The column was eluted with 70% acetonitrile at a flow rate which increased from
20mL/min to 34ml/min over 21 min. The fractions from each portion which eluted between 12.4 and 16 min
were collected together and diluted with an equal volume of water. This solution was then loaded onto a
column of Montedison S112 macroreticular polystyrene (2L). The column was washed with 35% acetonitrile
and eluted with acetone. The fraction eluting between 0.5 and 1.25L was dried to a solid. The solid was

dissolved in acetonitrile (20mL) and chromatographed on a column (110 x 4.4cm) of Sephadex LH20 in the
same solvent.
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i ncubated for a further two days before being harvested, extracted and

anal ysed as desribed in part (a). Hplc analysis of a test sanple showed the
presence of conpounds of fornul gp(gd24eosamshich RL is a nethyl group and R2
is a hydrogen atom 14. 7% - % expressed as in part (a)] and R is a nethyl
group and R2 is a nmethyl graup [4.1% - %expressed as in part (a)]. 40

(c) A repébsa fragfions jglutingehetwepn) .08 apd 1 Pokewrere qlleckpdiand drisdipa pelid (209)- JambalidmBuit t he
conpouniissglfed iy A sacetpy 't"|°n(29m'? c‘,"f'fh Fnoygy metkaqg! Iaddﬁ& o gvpea ﬁly%sq'wyon dt was

i sopro F°“5‘F?§'ap'ﬂd in §'“'H®"'&'F an a/ °°(”"Wé25§6 F‘E‘I) af hﬁﬁ“@)?ﬁ EhelH e
anal y5| oo iR 2 ’é’" ??°W?Fé°na R is
an i §0p i 87 selg ds o ve tlona; d %i ajr umn

g?r E)ré 22 f0l eva oratl ou ess 4‘ s t e_L E?)ogn ﬁsSl on
(pr epa?@fl n a 5| m ar to f s o e suspen5| on used i n Exarrpl e 1)

was ed to inoculate a 250n1 5 ErI ennyer flask containing MediumA

(50mM ). The flask was incubated at 28 |C for 2 days on a rotary shaker

operating at 250rpmw th a 50mm di t.e-l” orbital notion. 4m portions were

then used to inocul ate each of fou  Z/Ntre flat-bottomed flasks, each

cont ai ning Medium A (200nl) before iffcufati on under the sane condl tions for
ys. The contents of the 4 flasks \ere then used to inoculate a

fer hter vessel (70L) containing |\/Ed|‘.lmlﬁ (40L) supplenented 1o with

poI ypr opyl ene gl ycol 2000 (0.06% v/v).gMeol ypropyl ene glycol 2000 was added

as Tequired throughout the fernentati on to control foam ng. The

fermentation was carried out at 28 C, with agitation and aeration

suf f Pt #thad the follewing dpfctefisiisssol ved oxygen | evel of greater than 30% of

saturatjon. After 24 houg}i of fermentation, 800mM and 9 litre portions were

t ransf eﬂﬂﬂm%ﬁf’ Cb‘f@'l’lm")cont ai ning medium (40L), and a fernenter
(700L) N | um 4 re oth these fernenters
cont g| ne & #'S‘Ig'\ f%s%@ﬂ}gl%e'szggnfsﬁ? euétoaslée 2.5 20
Mal t “Dextrin (ND30E) 25 0 _Arkasoy 50 12.5 Beet
Mbl asses 1.5 K2 PPe7;3H) 0. 125 CaCx
1.25 25 1.01 (1d6:3H) |Si416 (et 1B 20| (Dow Corning) 0.8
Distilled water to 1 litre| pf¥®RY adj d<7 &414%51H8 vvi th aqueous H2SO4
bef og sterilisation. Thesp Fé?h‘é‘ﬁi at Sﬁg('\ﬁfé Grmitt fi ed out at 340C with
agi\tati on and aeration suf 4 H g ?\é‘" 0{di ssol ved oxygen | evel
of greater than 30% of sat J )Po y' ne glfycol 2000 antifoam was
added as

35

'x_“, 3C NMR SPECTRUM (CDCls solution)

A 82.6MHz *C NMR spectrum includes signals at about the following positions (muitiplicities due to proton
coupling in parentheses).
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requi red. The pH in each fernmenter was controlled down to 7.2 with the
addi ti on of aqueous H2SO4. The fernentations were harvested and
bul ked. after 4 days. The mycel i uFP(A8%2889BYr om t he bul ked harvest broth

(423L) was collected in a centrifuge.

i n met hanol -(50L) for 40 mn and

then fi

tered

in methanol (15L) and again filt
then m xed with water (27L) and
were separated in a centrifuge,
nore water (38L) and PE (30L).

in the centrifuge, acetone (2L)
enmul si on. The nethanol phase (11
for a third tinme, the phases bei
again added to the PE phase to b
bul kede(90L) and concentrated at
dried with sodi um sul phate (3Kg)
oi | was dissolved in dichloronet

A

478. The solution (0.9L) was subj

washed wi th di chl oronet hane (4L)
33. 3L ¥as concentrated to a sol
The sol ution was rechromat ogr aph

el uting between 14.5 and 31.5L w

CHC$2: EA (3:1). This solution wa
sage

dried 10 18, fQkidithtids

vaets) ):loseTs}iH?nalﬁ o sbsh,

water (1.23L) wth enough nethanol

b P @¢B.2(STh
D1 430))
hnd3%:-6(8
f t 438.34¢)
heil PRESd
)3
'9 4
eq

pd  6%m0()g
S 68.4(dd
5 agard

e S¢8lbi
&hdakt
mé8Alh

D 16%00) [
asizigprn
and(gj €
t128(o% 4
110.56)
Chr omat

The nycel lumwas stirred vigorously

The resi due was resuspended
ned filtrates (55L) were
irred for 20 min. The phases
| phase (75L) was m xed with

phases were agai n separated
the PE phase to break the
Mith water (38L) and PE (30L)

before. Acetone (3L) was
on. The three PE phases were
The concentrate (9.8L) was
rated to an oil (560g). The

filtered through Dicalite
150 x 10cm col um packed and

46 el uting between 14.6 and
disssolved in CHCl 3: EA (3:1).
me system The fraction
olid (164g) and dissolved in

ographed on silica under the

canditions as before and the Tractron elfuti ng between 14 and 31L was

8.6 afH $53UoMi8 otind refitklp eBishgy. tril e in
added to give a clear 50

sol ution. The

sol uti on | WesPECRONRreicMRAIRGIGiochY SM portions on a colum (250 x 20mm of

Spheri sorb—0ODS2~(5u particle size).

The colum was eluted with 70%

acet ondst rshdws aBsorgliord hade dt abodt 3da0 (M), 1704 (€QsR)Gind 8920m2@H0).ni n t o 34nl/ mi n over

21 m n.

The fractions fromeach portion which eluted between 12.4 and 16
m n wer e WOISPEBCTRUM t oget her and diluted with an equal

vol une of water. This

sol ution was then | oaded onto a columm of Mbnt edi son S112 macroreticul ar
pol yst yr ehe siepkrum of Bive 080A%: srivtionis metharel ghowp Pands e, acet onitrile and el uted
wi th atet2dtnm (MERE f44a 280nH ik FuiB g O fmadf 26- 5 and 1. 25L was dried to a

solid. The solid was dissolved In acetonitrile (20n.) and chronmat ogr aphed

on a col S

0242052 The fractio ting bet n

dr 150 %ﬁé et oo st sa g Bl o

w t h ehough hanol added to give a clear solution.
in 2m pgggﬂégé

with 60%

0. 88¥ wer

S40850h 13 Sl KA He

©

suspersio

.4cm) of Sephadex LH20 in the sane sol vent.

17 EP

.atlsog%lamn ana%s. 26L were coll ected and

issolve

PERE Y Ldote! Rsihsionodotdhifin SkERonkycdChbriidscibrslsi NE BDROSER R0R

u

I'N"60% acetonitrile (20M)
It was chronmat ographed

on a colum (250 x 20nm of Spherisorb S5 ODS2 and el uted

g'@é%g;:and

5 %89 used RAInSEOlkte

di ssol yederiehmfelfidsidédattin{ng Mbdiuda® gordd fractionated (21m) on a colum
(35%2.2cn)  ofie fesicwed BEUbatdd al 2d2 COitsy, 2 @tiylsi 0Bl &£roty. ShaieB dperater! 4tIBS0 SEMwits @l 50@mt
m Xt ure. dizwektr oditdl edtiodl 2% A portons oflifis 224af dévblopeectulys wasap@t ta inocutate/udiied@d a

col our | essi Blehmybr (idsROemlaining Medism| B $0mix beforh dncalmtignoun

det thgf safng conditigns( fpr) 2 figys.

whi ch R 80ml okthhchmbif@ costeity ces usadet HiydculatiRa ferenten. yapsel &kt contafining 1te {oliqwing

(err) ¢ medium.

gL

D-glucose
Mait Dextrin (MD3OE)
Arkasoy 50
Molasses

KzHPO,

Calcium carbonate
Silicone 1520 (Dow Corning)

4.4
444
220

28

0.21

241

25

Distilled water to 1.75 L, pH adjusted to 6.5 with aqueous H280, before sterilisation.
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i

20 and had the foll owi ng characteristics. 1H NVR SPECTRUM (ca 2% CDCl 3
solution) A 200MHz 'H NWR spectrum has (anong others) signals centred at
about 25a078(d7 3H) 1.01 (1gdg; 16 (.ddl 4,4;1 H 1.57 (s-,3H)

4.27 (ddl 4,6 :1H) 30 B8 0% 052 61 1.59 (s:3H)  5.28
(narrow m1 H) 1.63 (d7; 3H) 6.25 (ddl 6, 11;1H) 1.80 (s;3H) 6.38 (dl 1;1
H) 3. 35 (saHbrmahtation Wablidtidd ot 3R34VC (Withagitticn Gndll bér@ion. The B wab/cBntrdiBE dbiiRio

spect r U withGheldidiionsdf grapibeic adid. AOriimehtation vad hadresteafporash.i ons (nultiplicities
due to pr Tieanycekumpirdme harvgstbreth (3L e&sScollectdd inddbcebfifubd Th8mycelilniPwes stdgdn@ll?2 Bl a -
173. 2( 99 wateb QALY 6rid) aghih3cebitiped. Th® supleopptart IBis Gifsedrded #h8. tB dglls Wt 8(spgnded 8. 2(t)
136. 6( ghethan@ (WO add3@®nirifugdd. ThelPethenbl)exttfeDwad(eddporated To PYet dn oll IBicIY) fvek) extrac®@l. 1 ( ?)
10 with acetonitrile (150mi). A portion (30ml) of the extract wasi@ctippiatgd (17ngﬁ)n@(c0’1mmm xR .2¢n) of

35. 8('>)Sem'1ad8<l2128)"a°°tsnﬁ ﬁre sg@waf(e;acombmd3§1q apwetee eld 2 solid (50me)-76. 5( d)

15. 7(q) 75hegpld was exam LG (aq Y colunrp (257 mglsof Alg S?30" 8 8¢ peegonitrie/wgtorn g The

mul ti |ﬁ°E?‘F F’é‘?"b?" at"ﬁ‘é ?I&@"‘é’ es"%tm"e %'um%f"@"fama intaxfaged Wiy p finpigAn e
reli éﬂ)l :gov@g tbﬁ tq g igan MAT 4500 ass spectrometer under E.l. conditions and the mass spectra of

terials were recorded. Compounds identified include the compound of formula (i) in which R* is methyl,
R? is methyl, R3 is ethyl and -A- is

" |

(low resolution E.l. spectrum gave fragment ions at m/z 546, 528, 408, 261, 245, 233, 227, 223 and 205).
25
Example 7

1.0 ml of a spore suspension of organism Streptomyces thermoarchaensis NCIB 12334 in 20% glycerol
(prepared in a similar manner to the spore suspension in Example 1) was used to inoculate a 250

30 Erlenmyer flask containing Medium B (50 mi).
The flask was incubated at 28°* for 2 days at which time 1ml was asepticially transferred into each of
'\/' four similar flasks (each containing 50ml Medium B). Each flask was incubated at 28° for a 2 day period
with agitation on a rotary shaker (250 rev/min} with a 50mm diameter throw. Two 7L seed fermenters were
then inoculated with about 80mi [2% (v/v)] of the bulked shake flask inoculum. Each 7L fermenter contained

-85 4L of Medium C:

- Medium C
Nt
40 )
Meritose 45.0
Arkasoy 50 18.0
Beet Molasses 22
45 KaHPO4 0.18
CaCO; (Analar) 1.8
Silcone 1520 (Dow Corning) 2.5ml in 4L

Distilled water to 4L with pH adjusted to 6.5 prior to autoclaving (45 min at 124°). The fermentation was
carried out-at 28° with agitation and aeration.

) A 700L fermenter was inoculated with 5.4 litres transferred aseptically from the seed vessels at 24h.
The fermenter contained 450L of Medium C in which CaCOs (Analar) was replaced by Sturcal chalk and
250ml of silicone 1520 was batched in. The pH was adjusted to 6.5 using concentrated H2SOs prior to in
situ sterilization for 30 min at 121°. In addition three 70L fermenters were inoculated with 800mi (2% vAv)
transferred aseptically from the seed vesse! at 24h. Each vessel contained 35L of Medium C as shown
above with 25m! of silicone 1520 added prior to in situ sterilization.

The subsequent fermentations were carried out at 34° with agitation and aeration. Polypropylene glycol
2000 antifoam was added as required throughout the fermentations.
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| .R  SPECTRUM (bronoform solution) 25 shows absorption bands at about 3440
(OH), 1704 (C2R) and 992cm' (C-O. U V. SPECTRUM The spectrum of a ca

0. 002% sol ution I n net hanol showsgpwardsoss BBO 242nm (max) El 444, 250nm
(I'nf El 323, 279nm (max) El 26. MASS SPECTRUM An F.D. mass spectrum (AVB23)
gave a nol ecular ion at 600 nom nal mass. 35 Exanple 6 0.4 ml of a spore
suspensi on Aer $20h ke Wroémedwg@@srs twater bikad (G98lanixed iy Dignlits XBko% aichfiltb®@9)

gl ycerol t ‘MQE %H“@i? (Ao dielanmisienPEQRY 9 @rrotery veqyum Sinsy tie Sepsynerd-delh pastec(@tha) ws

Exanpl e £ sed to inoculate a 250m 40 Erl en er flask cont ainin
Medi um B “ﬂj& pf'ﬁt E’k‘ %a%e"ﬁ’ﬁ‘i'dﬁ '-)2"’8" aﬂ? Hﬁ} A af Byt Py
shaker®o ﬁp%% ‘T&?s @?‘EP?"&?"' ethgpp! (9b)s R77°9)
porti ons "B dd" 'i‘/

M Erl en%g |eum e ﬁ aghexa ﬁ/é r‘ﬁe?ce?\lga ﬂ Io e%@% )r;O(g;HBr %%f%{:swé? t he

ECO |ne one svvas

sane con
| nocul gt e aTI\'E E@Ma@(&%ﬁ%@'extﬁa&la& th%g%\%é Qe Broped 2Lt (4619 9rnd Rom q'eHFHctsg'— 1

D- gl UCOSQ135L) were stirred with ethyl afotdle @8L) and water (12L), and were then left to settle. Th dr kst rin
(MD30E)  (17.51) wéwatndd thids W¥th WSer (12L and 10L) and the rérhaifingVBgahicShase was dried to an oil
2.6 K2HP@h2g). 0.21 Calcium carbonate 2.1 55

Sl l'i cone 1583 ofi Wax\issawél iR Gichloromethdne B06rhil)lahd Ehrotididdfaphed oh.a Lolutan (42bmmmflj4brRhed
%5'”“"""‘" e R KiddRGED B0 66 172345 tpadkbd iirs thbi same solvenEPTHE cdtizn Gdm2 viddhed hvdth

f er Ment atdichlarometbane4500mE)knd was tibn Sdted @t inixtusscdf idizhibrometbanel aacbdietby! ether (AUderL pH

waQﬁ,gont rob9:} @ respasfivelyh The ejualy wds dtidricto aghelp yéllom tan{54gk opi oni ¢ aci d. The

f nt at i ofpattien of the Jas £4.32d) digselead in gigthy! sthbrewasyided t @rsolidy anchradiseolved inaseipnitiie ot h

(3L) was 3@l toseanisation 9f F0Qmefrely [Thig gelutiom HBSmi) ves jxpdvnith an spehwrlime of 7% afv

(1L) aMd aa "W" d’érWaFeFfaB‘béfﬁs cimematoqipRbehdn Aine RRé'gnsdP%@aWtﬂ @FRJ‘“T Wez%'é‘l‘)l 4

were susp® Th?riﬁ"?f r’i’B‘F‘p‘(“S'ﬁ?)Yﬁ' e'&‘ﬁﬁi (26'@&‘{{"?% “F'Be% PiEitilt hanol extract

was evapor aT'l?(;PeF'be fr%'B ht fyn B%Pﬂ'f?ﬂ 'l té"k was

(150m ). n e wasé ! ﬁ %:I h s w g? glf P%?s ed flod
| just ¢l oled
col um ( §aa mg ofr g% asg 5 y% W xture
conbi ”ed o@'ﬂ a.‘?e‘/ |eﬂ phe . on oX‘@ o éf
HP. L. Zgﬂmfloicﬁ ts e Qlﬁan tla o rgie tﬂﬁﬁ? % ;i) rt ‘é@
sol vent  S¥ked b&i ! feNfirstNvhiBh olliftt BBwden 03 dn@! 0T was
ef f |l uent dA@e%ntlraEHdGJn Qﬁ Mtahmﬁtup'é' d?'%baéﬁa ah@ cybBhekdnd 1 givd 28Ry 8 thé Bsthidamy AT

4500 NS JorfmiB @f ih WA RT is HIEA! Refis on aldefytidighdupF® iiBdprdpiend®s & spectra of
materi al s were recorded. Conpounds identified include the conpound of

formula (1) in which Rl is nmethyl, R2 |q)m3thyl R3 is ethyl and -A- is 15
20 HO Me

3/ \
ws— [
36 P
N o ®
N WA
. Me
I
0
40
A 500MHz 'H NMR spectrum of a deuterochloroform solution includes signals at about
o $ 0.79 (d7:3H) 3.67 (m;1H)
0.94/(d7;3H) 3.71 (d11:1H)
1.02 (d7;3H) 5.84 (dd 10,15; 1H)
1.10 (d7:3H) 6.43 (m;1H)
1.57 (d2;3H) 6.80 (dd 12, 15;1H)
50 1.61 (s;3H) 7.38 (d12;1H)
1.86 (dd 2, 3;3H) 10.22 (s;1H)
2.39 (d17;1H)
3.38 (dd 17, 2;1H)

6 A 1256MH; 13C NMR spectrum of a deuterochloroform solution has signals at about
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(low resolution E.I. spectrum gave fragnen
245, 233, 227, 223 and 205).

t ions

at mz 546, 528, 408, 251,

25 Exanmple 7 1.0 mM of a spore suspension of

organi sm Streptonyces thermoar cgpgysiaosdgiB 12334 in 20% gl ycerol (prepared

inasimlar

was i ncubated at 28* for 2 NP

transferred into each of fo rw%bﬁl

'B). Each flask was incubated g5~

A

rotary shaker (250 rev/nin)|wgh i
ferm®fnters were then inocul wégggt Egy&gt
shake flask inoculum Each Tlisre(dyenugs 4
Medi um C 40 1364 (s) | 47.7 1)
Merit ose 4% . 36.A(d as ay.6 {iD
2.2 45 136.1 (d) KR MR
(Analar) 1.8 Siljcienesis
Distilled water to 4L with pH3ad sk 88i5 (dd
at 124-). The fernentati on \\a&1.80)cqry-? 8d
aeration. A 700L fernenter \ak20Bfd)cluBa &

i%-:'”

136 (q)
10.7 (q)

@0.2mow Cor ni ng)

6.5 pri
out at
Wi th 5.

aseptg cally fromthe seed vgs$8P&§) af 343R)

manner to the spore suspension in Exanple 1) was used to
i nocul ate a 250 30 Erlennyer flask containing MediumB (50 m).

The fl ask
was asepticially
h containing 50mM Medium
eriod with agitation on a
throw Two 7L seed
2% (v/v)] of the bul ked
| 35 4L of Medium C
g/ L
18. 0 Beet Mol asses
0. 18 CaCGs
2.5m in 4L
or to autoclaving (45 mn
28- with agitation and
4 |itres transferred

The f er

ment er cont ai ned 450L of

Medi um C in which CaCOa (Analar) was replaced by *Sturcal

chal k and 250m of

'Si | i conme k@iaking\&s elripl etioinfulaticns @cdatdingas tha thveitibre tihd term A&tivel figldGertaR @est 1 at ed

- H2Shg

' Phereinaftdr teans aiotnpoudd efrthd ineatianon for 30 mn at 121V.

In addition three

. 7QL fernmenters were inoculated with 800m (2% v/v) transferred aseptically

- f r ofrea hMultislosepagaatorabinjegtion 24h. Each vessel

above with 25m of silicone 1520 added prior to in situ sterilization.

contai ned 35L of Medium C as shown

The

subsequent fernentations were carried out at 34- with agitation and

aeration. Pol ypropyl end glycol 2000 ang‘;,lwf\,oarmﬁges added as required

t hr oughout t he fernent at+ers—26 EP—-6—242—-052-B% ter 120h the contents
of tRe fernenters were |b 'K?a'ﬂg”ﬁ?mL), mi%kd WiH o) ite (3kg) and
filtered through celluljo z’(_?'t Ret|t en g¢r BEOCO) on|l a rotary vacuum
filter. The recovered de zcegégaﬁ 44 ktg)m%@s stored at|-20-. The frozen cell
paste was suspended in nang ? Sl) and dllowed to thaw. After 30 min at
5t s suspension was filtered through a cellul ose bed. The residue was

r esuspepieretye the agtive ingredient (rsthe penzyl alcokqt argl glyeery

Uqwelaﬁe’\d@ﬂ deyipresaivcplcand male

washed Y9 P olyRe- |Siadlise theimgdyct by|canveriopa! pharmacpytics! metbadsaietioxamelp sigrilp Htraiop oker e
di |, ut edPXAepfr9anautopiavsand packpoa gteplicaliad wit h 60*- 80 petrol eum et her (100L).

The\’ﬁeXEr;e esxtract was concentrated at | ow pressure (approx. 0.15 bar) in a
W peds porated. 10 The concentrate (8.4L) was extracted three
times with propan-1,2-diol (3x4.2L). The conbi ned extracts
- % R
s wiw ange
© Active Ingredient 0.1 0.01 - 2.0% wiw
Trichloroethane 209
Trichlorofluoromethane 35.0
Dichlorodifiuoromethanse 35.0.
45 Mix the Active Ingredient with trichloroethane and fill into the aerosol container. Purge the headspace with

the gaseous propellant and crimp the valve into position. Fill the required weight of liquid propellant under

pressure through the valve. Fit with actuators and dust-caps.
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(13.5L) were stirred with ethyl acetate (22L) and water (12L), and were
then left to settle. The upper phase (17.5L) was washed twice with water
(12L and 10L) and the remai ni ng oFRQ28208hBte was dried to an oil (112g).
The oil was dissolved in dichloronmethane (500n.) and chromat ographed on a
col um (412a§irpnx 45mm 15 dl am) of Merck Kieselgel 60 (type 7734) packed in
the same-S6kvent. The col utm was washed with di chl or omet hane (500nm.) and
was t hen pehidh §CmiMulabiud - Wb Gk di chroronethane and diethyl ether (400niL
of 9:1 v/—v—r-espet-h—veraﬁ—%e—eﬁ. uate was dried to a pale yellow tar (549).
A portgon of the tar (4.32g) dissolved in diethyl ether was dried to a
solid, and redi ssolved in acetept+ite—at—a——ecoreentrati on of 300ng/ m . This
solution (8.5m) was m xed wifth an equal vol ulrr@'ﬂof 75% v/v 20 acetonitrile
in water and was chronmat ogr aghgsivé Rgrbdighe portf ospd ¢n a col um (250mMm x
20mm) of Spherisorb ODS2. The megnesiah steeaponent stomvgre el uted (25m / mn)

usi ng 5% acetonitrile. The pesikizedtanti ng bet weezzs){42L and 0. 46L was
collected fromeach run and bubddibeh stafdheylyoolhtl f.0mixed with an equal vol une
of water and was readsor bed gnStdven lasyteuipheteunin. 4Bh¢ col unim was eluted with
acetonitrile, the eluate warne 0 added until the solution

a
was | ust wdrSndiatiing Bliigioddas tdbRPLSwaght of oy At AkidnEianttP ofcd Y3, Sthlch Pte B
sanpl €' ( JdrddiveQhigrédiht ©pradlceCd MifthoRl wet BBy grifRRtichl Srapdrd/ B8l glahulés zh@aly Udhg hur €
of h_e&anméﬁatfhmlbemeria.wimiod@lar@maa@hwe (eA{3iAing indlediamslaraltbmprBssats &BBed i n 5
pc{%' ONS Onf RqEdU,LIM coal e tiblel Q68 usiih hgdrbsiyEropyiRetiyl clilEse Son BerSSh4AE Miln-f&mg €M
as™el uantmatrial uaihg aitiet an\aguedue ookonRGuEbdsdolvent Tydtonp Ardiasticider srdGoitable Cbied neal te
separagoelirplubedikﬂdfiﬁnMir@aohtimun. The first, which eluted between 0.37 and
0.4L was concentrated and dried froma m xture of acetone and cycl ohexane
to give Xsietinapftablétdor smplidemasticafimgasd ornmula (1) in which RL is methyl, R2 is
an al dehydo %oup, R3 is isopropyl and -A- is (err) 35

(err) \ Methofiaf mepuiacturgodporapitigVR spect rum of a deut er ochl or of orm sol uti on
-includgs signals at about 8 0.79 (d7:3H) 3.67 (m1 H) 45

0.94 (d7;3H) 3.71 (d11 1 H 1.02 (d7:3H) 5.84 (dd 10,15; 1 H) 1.10
(d7; 3H) 6.43 (m1H 1.57 (d2;3H) 6.80 (dd 12| nipb; LH) 1.61 (s; 3H)
7.38 (d12;1 H) 50 86— %1330 10. 22 (s;

- 2
1H 2.39 (dl 7,1 H 3 ﬁgfﬁ:ﬁ:ﬁi@’;ﬁg;m 55 A 125MHZ LE:%N*\/R spectrum of a

deut er®@chl or of orm sol ut i - ; D 242 052 Bl 196.2
(s 76.5 (d) 26.6 M?N%%E“ﬂ*é??b&*?@?“’&%%f s Pl 1727 (s) 69.0

d 22. 5 .
(d) Bleng (t1\)e- active ingredient with the magnesium stearate and microcrystallise cellulose. Compact the blend

into slugs. Break down the slugs by passing through a rotary granulator fo produce free-flowing granules.
35 Compress into tablets.
The tablet cores can then be film-coated, if desired, as described above.

Veterinary intrammary injection
40
_ mg/dose Range
Active Ingredient | 150mg 0.05 - 1.0g
Polysorbate 60 3.0% wiw))
45 White Besswax 6.0% w/w)to3g) | to3ori5g |
Arachis oil 91.0% wiw) )

Heat the arachis oil, white beeswax and polysorbate 60 to 160° C with stirring. Maintain at 160° C for two
hours and then cool to room temperature with stirring. Aseptically add the active ingredient to the vehicle
and disperse using a high speed mixer. Refine by passing through a colloid mill.'Asepfically fill the product
into sterile plastic syringes.

&0

55
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153.3 (d) 68.1 (d) 21.0 (q) 147.9 (d) 68.0 (d) 15.9 (qg) 137.1 (d)
48. 4 (d) 15.4 (q) 136.4 (s) 47.7 (t) 13.6 (q) 136.2 (s) 47.6 (t)
10.7 (q) 136.1 (d)- 40.9 (t) 1¥p@24r0s2B120.2-(t) 130.3 (s) 36.5 (d)
'121.2 (d) 35.9 (t) 120.6 (d) 35.8 (d) 99.5 (s) 34.3 (t) The follow ng
are exanples of fornulations according to the invention. The term'Active
| ngr edi ¥eterinayorajidyenthher ei naft er nmeans a conpound of the invention. 20

Mul ti dose parenteral injection % W/ % Range 25

Active | ngredi ent 4.0 0.1 - 7.5% w v Benzyl al cohol 2.0
G yceryl triacetate 30.0 Propyl ere%gj/,ycol t.qhngg)o 0 30 Dissolve the
activ®e ingredient in the—pberry—atecohot—and—¢ \,c. t+{ acetate. Add
propyl ene glycol and 1 ﬂ%% 'R/cl une. Br i I?Y 2%’11‘%’ roduct by

al

conventi onal pharmaceyt éenz B ds, for_exarnple sterilje filtration or by
heating in an autocla ?ﬂﬁné’&ﬁc‘ﬁg e ase ghe]gally. Aerosdl spray 35 % w w

Rangg, Active I ngredient 2. 0% w w 40
Tri ch? or oet hane C\:‘; il v Ts R gor qnet hane  [35.0
Di chl or odi fl uor onet hane 35—-0-—4S—M-x * hﬂ Act--ve— r""f‘di ent with
trlchloroethane and f|II into the aerosol conta ner e the headspace
with th s%’ %""B 6}9 rif tog, °’¥,3P'ibﬁtﬁ ‘%”h ‘Er% o%’ RYfegp glveql ‘i‘ddt €he
reqyi s ef? g thg fwaje d%‘tq* T’ gl yage gy ffinPsasR- Me ‘{?af? i Fit
wi t h acf"ﬂ‘ﬁ‘fe n"ﬁ’tea pthe gre °°" a' 0 242 052 Bl Tabl et Method of
manuyf acg,&grﬁ‘ary oyg%asgr anul at i on 5 ng Active Ingredient 250.0
20
% wiw Range
Active Ingredient 75 | 1-30% wiw
Saccharin 25.0
Polysorbate 85 3.0
% Aluminium distearate 50

Fractionated coconut oil | to 100.0

Disperse the aluminium distearate in the fractionated coconut oil and polysorbate 85 by heating. Cool to
.30 room temperature and disperse the saccharin in the oily vehicle. Dispense the active ingredient in the base.
“—/  Fill into plastic syringes.

Granules for veterinary in-feed administration

b . % wiw Range
Active Ingredient ' 25 0.05-5% wiw
Calcium sulphate, hemi-hydrate | to 100.0
40
Blend the Active Ingredient with the calcium sulphate. Prepare the granules using a wet granulation process.
Dry using a tray or fluid-bed drier. Fill into the appropriate container.
o Emuisifiable Concentrate
Active ingredient 509
Anionic emulsifier (e.g. Phenyl sulphonate CALX) | 40g
50 -} Non-ionic emulsifier (e.g. Syperonic NP13) 60g

 Aromatic solvent (9.9. Solvesso 100) to 1 litre.
Mix all ingredients, stir until dissoived.
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Magnesj um st earate 4.5 10 Mai ze
starch 22.5 Sodium starch glycolate 9.0 Sodium | auryl sul phate
4.5 Mcrocrystalline cellul ose toggghbhshsEaf e Wei ght of 450nmg Add
sufficient quantity of a 10% starch paste to the active ingredient to
produce a suitable wet mass for granul ation. Prepare the granules and dry
usi ng a tarayleor fluid-bed drier. Sift through a seive, add the remaining

i ngredients and conpress into tablets. If required, filmcoat the tablet
cores using hydroxypropyl nethyl cellulose or other simlar filmformng
materi al using eitherfan ueoys or, DgREHROUS [SOT gght System A

pl asti€i zer and suitabl e col ouy mayy @,ds,ncl uded |in tgg fillmcoating

sol ution. 20 Vet eri napy—tabletHor—sraldorestHe—arratl—Yse Met hod of
manuf acture - dry grauﬁVHf‘i"bQ‘ia“ZBs REBRmPIN 2 1k (g 0cAgser 100A)
50.0 30 Magnesi um st ear ate

7.5 Mcrocrystalllne cellulose to tablet core wei ght of 75.0 Blend the

active'’i ngredient with the’_{nu&] %&w% n%?ﬁ‘éht i”go mgrocrystallise

cel l ul ose. Conpact the bl end {he sl ugs by passing
through a rotary granul at orfto—pdoduc ree flow g granul es. 35 Conpress
into tablets. The tablet cojr B¥psemarapues209 meshite teat &d, if desired,
descrijed above. Veterinary intrammary injection 40 rrg/ dose Range
Active | mis&dd Migrediers B volatile solvent e.g. rRbtidiens chlordl] sRPloYFAUIBLHMbIRG in mixer3py %0

W W)-)- 45 to remove solvent. Wi t e Beeswax 6.0%ww to 3g) to 3
or 5g Arachis oil 91.0% W w) ) Heat the arachis oil, white beeswax
and  pol yQabate 60 to 160 C with stirring. Miintain at 160* C for two
holr s and®ldline for gefioliowing GontractimpStates c/BE CM, DR F&t 6B.AT,Ay NLBFept i cal | y add the
active ingredient to the vehicle 50 and di sperse using a high speed m xer.
Refi ne byl pGemsopeyis thpingdegforpuled | oid mill. Aseptically fill the product Into
sterile plastic syringes. 55 23 EP 0 242 052 Bl Veterinary oral drench %

~<

wWN Range Active Ingredient OH 0.35 0.01 - 2% W vV
Pol yso¥bat e 85 g Benzyl al ZohpR' 3.0
CHy
thy
30 Il , Q?
(1)
\s/‘. 2;. A
36
wherein
\/ R! represents a methyl group;
il _ R2 represents a methyl group;
40 R?® represents a methyl, ethyl or isopropyl group; and
-A- represents a ring which is either
H
° | " /‘\'
/3
~ 72\ .. z
(i) 7 8 or (ii) T7 i
[ ] * e ¢
NS/ g/ A
50 . Y Me /"*.. Me
&H R 4 R 5
65 (where R*isa hydroxy or methoxy group and R’ is a hydrogen atom or R* and RS together with the

carbon atom to which they are attached represent a group C=0); or when -A- represents ring (ii)
wherein R* and R® together with the carbon atom to which they are attached represent a group C=0
then R? may also represent an aldehydo group;
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Propyl ene gl ycol 30.0 10 Phosphate buffer  as

pH 6.0 - 6.5 Water to 100.0 Dissolve the active ingredient in

prapor 1 on of he bt &1 and.ac uato s 0. 6.5 - . o o HMURARRLAII T

buffer, if necessary. Make up to final K) volune with the water. Eilt the

product into the drench container. Veterinary oral paste 20 % w w Range
Act i ve Graepesdi ent ' 7.5 1 - 30%w w Saccharin 25.0
25 Pol ysorbate 85 3.0 Al um nium

di stearate 5.0 Fractionated coconut: oil to 100.0 Disperse the

alum nium distearate i n @he ffact haiweingddis®conyt oisog and |pol ysorbate 85 by
heat ’ng. Cool to 30 | room t enper awsb€resind di spdr se gofie sqccharin in the

oily vehicle. D spen tre—activergredient—m—tihegse] Fill into plastic
syr?/nges. G anul eg fnﬁyEFHP‘Sﬁ"H'%sr@F oSty T (o0, Aaserd 100AY |35 06w w pRange
Active | ngredient 2.5 0. 05-5% w/ w Cal ci um sul phat e,

hem ;hydrate to 100.0 40 Blend the Active Ingredient with the cal cium

sul phate. Prepare the grafuli@S VISiabfle gBibntdTPNEdgat | ON process. Dry using a
tray or fluid-bed drier. Fill inpt @y,;elp&,icmgopri #ge tontainer. Enulsifiable
Concentrate 45 Active i ngregtent 50g Anionic

enul sifier (e.g. Phenyl sulPREITAIEUSAR-60 mesh) tasihg.
Non-¥oni ¢ enul sifier (e.g. Syperonic NP13) 80g Aromatic solvent (e.g.

Sol vessisst@ pll ingredierits inracvolafith xolweint e.g. mupthyineecticside, 8dd to grantled tuabiing &l mizer. D&5 24
E 2419 repwe Bive® anul es 5 (a) Active

i %edi ent 509 | Wbod resin - 40g Gypsum granul es

20- 1k .g. A 100A) 1 Act i i i
(20 ?oo (Ca:g:ﬂz)fo} t(r);e fol owgneg gontragﬂsn%rsl%ateso 0 Bg, CH,OD ,%, GB, IT, Ll(,:tNLVseE I ngredi ent °0g

1. Compounds having the formula ()

25

30

(I)
35
wherein
R represents a methyl group;
R2? represents a methyl group;
40 R? represents a methyl, ethy! or isopropy! group; and
-A- represents a ring which is either
45 l H
0
~ 73\ .. "'5./71\0
(i) Ty |' or (ii) - 17
® L J
] | 3
50 NS/ \ \s/ \Me
P o
[N
OH R R
65 (where R* is a hydroxy or methoxy group and R® is a hydrogen atom or R* and RS together with the

carbon atom to which they are attached represent a group C=0); or when -A- represents ring (i)
wherein R* and RS together with the carbon atom to which they are attached represent a group C=0
then R? may also represent an aldehydo group; '
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Syperoni ¢ NP1 | 409 Gypsum granul es (20-60 nesh) to 1kg. 15 Dissolve all
ingredients in a volatile solvent e.g. nethylene chlori dfm‘mmln)“lﬁw |“5|
tunbling in mxer. Dry to renoveEpppdeose.BiK- Cains 20 C

following Contracting States: BE, CH DE, FR, GB, IT, LI, *NL® SE 1* °
Compounds having the formula (1) 25 (err) 30 R 35

‘wherein R ref¥épeasends ahwioxmsthybareupend 0 repessengsent s a et hyl group; 40 .
R3 represents a nethyl, ethyl or isopropyl group; and -A- represents a ring

which is either 45 ‘

(err) (err) err) 60

(err) Me 66 (where R4 is a hy ox"y/dr\ nmet hoxy group and Rs is a
hydrogen atom or R4 and R5 together h %the carbon atomto which they are

attached represent a group C=0); or when WA- represents ring (ii) wherein
R4 and Rs together with the carbon at t/6 whi ch they are attached
‘repregsent a group C=0 then R2 may aR80 reeprésent an al dehydo group; 25

.. EP 0 242 052 Bl Me (err) Granules (a)
jAct [ ve i ngr edi ent 50g Wod resin 40g Gypsum granul es
(20-60 nmesh) to 1kg (e.g. Agsorb 100A) to (b) Active ingredient 50g

Syper oni ¢ (Wi8le3R® represeftd @ hiR§ifshl Blod lofd) dRsxy §rd@)60 nmesh) to 1kg. 15 Dissol ve
al | ingr edi ewithsthé provisos Glatiitich 62 RproveaRita st grot dIRE Rsprebritd inétRoxy @bt then

gr anul es tRirlinotwgpresenta methyl oDisgprdpgl greupiane wherl RPempreseflls ai hiyroxymethy! group and
' R® represents a hydroxy group then R® cannot represent a methyl group.

N
B 2. Compounds according to claim 1 of formula (I) in which R3 is an isopropyl group.
20
3. Compounds according to claim 1 of formula (I) in which R' and R? are methyl groups, R® is an
isopropyl group and -A- is a group (ii) in which R* is a hydroxy group and R® is a hydrogen atom or R*
and R° together with the carbon atom to which they are attached represent C=0.
26 4. A composition for use in human medicine containing an effective amount of at least one compound
according to claim 1 together with one or more carriers and/or excipients.
§. A composition for use in veterinary medicine containing an effective amount of at least one compound
according to claim 1 together with one or more carriers and/or excipients.
30
. 6. A pest control composition containing an effective amount of at least one compound according to claim
\/ 1 together with one or more carriers and/or excipients.

7. A method for cbmbatting pests in agriculture, horticutture or forestry, or in stores, buildings or other
35 public places or locations of the pests, which comprises applying to plants or other vegetation or to the
pests themselves or a location thereof an effective amount of one or more compounds according to

b claim 1.

8. A method as claimed in claim 7 in which said pests are insect, acarine or nematode pests.

40
9. A process for the preparation of a compound according to claim 1 which comprises the step of
cultivating an organism of the genus Streptomyces capable of producing at least one said compound
whereby at least one of said compounds is produced, and if desired isolating said compound
therefrom.
45

10. A process according to claim 9 in which the organism of the genus Streptomyces is the species
Streptomyces thermoarchaensis or Streptomyces cyaneogriseus noncyanogenus. '

11. A process according to claim 9 in which said organism is Streptomyces thermoarchaensis NCIB 12015
80 NCIB 12111, NCIB 12112, NCIB 12113, NCIB 12114, NCIB 12212 or NCIB 12334, or Streptomyces
cyaneogriseus noncyanogenus NRRL 15773 or a mutant of any of these strains.

12, Streptomyces thermoarchaensis NCIB 12212 and its mutants and the genetic material thereof that
participates in the synthesis of compounds according to claim 1.

§6

13. The use of a compound of formula (l) according to claim 1 in the preparation of a compound of formula
(Il) below (or a 5-keto derivative thereof)

26
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20 Clainms for the following Contracting States: BE, CH,
NL, SE 1. Conpounds having the formula (1) OH 25 30

(1) 35 wherein Rl represents a Wy R2 represen c" ﬂ[

40 R3 represents a net hyl, %ﬁgq or i sopropyl Hﬁlu”mr I" m'
represents a ring which is either (err) 50

\\ S/ Me (err) OHR 55

(where R4 is a hydroxy or met hoxy gromb and Rs is a hydrogen atomor R4 and
R5 together with the car han atomto ws ctac‘ilhey are attached represent a
group C=0); or when -A- réreserﬁtsu r€ngl(ii) wherein R4 and R5 toget her

W th tehe carbon at om t o R 7= . 2 Wad represent a group C=O then
R2 may al so represent a aI dehydo gru!b 2% or R2 represents a

hydr oxynet hyl group a ’ I\/eul\ﬁ (where R6
represents a hydr ogerF atypih or a hyrlbxy gr oup 15 Wi th the provisos
that when R2 represents a tﬂidc,g oup and R4 represents a’ met hoxy group
then B8 cannot represent a rethyl gor i sopropyl group and when R2 represents
a hydroxymet hyl group and R6NEepresents a hydroxy group then R3 cannot
represent a nethyl group. [2. nds according to claim1 of fornula (1)
in which R3 is an isopropyl ops 2,3, Conpounds according to claim1 of
forrrulg (1) in which R and Rzi ke, methyl groups, R3 is an isopropyl group
and -_A— is agroup (ii) in whi cheR% is a hydr oxy *group and R5 is a hydrogen
atom or R4 and R5 together with the carbon atomto which they are attached
represent  Guirerdln R28 a ribthyf oI @8hrbpyP Brobgddnd UB & 4 RydidgérbdioniTBiCH @bty g@0) twhichi Ng
an-ef f ect i Vdmpheas Blitiveing atsuitaBie Stresteyco0drMIsmdn M6 prEshcaGf a seidcbmpand off@gela her
with qge or@weebEatdmpdind ohvehidd (T prddliad)ad if Sesirdd isaatip ik Saidconfpounduse i n
veterinary nedicine containing an effective anount of at |east one conpound
accor di ng4.t Theaksaaazording toopisinh &3 ofisi dompaune agnording teeclaim Brin e produstionf a egreropidait s.
30 6. A pesibmwlar(ll)nrowhl@cﬁrmlsqpmnvlampafbdrﬁlzmgaMYOGQ'\‘%QE‘!| ve amount of at | east
one conpound according to claim1 together with one or nore carri ers and/ or
exci pi2ntls. Usp. aczordieg fecripinp 33 Ote'ﬂrﬁrat“tmrr@wb&et%g@'ﬁma 7 SEAi pfjtepto

or forestry hagﬂ_s_ § ﬁ_m fongyanogenus, Streptomyces avermitllrs or treptomyces
hygroscopicus subsp. aureo!acnmosus

16. Use according to claim 15 in which the organism is Streptomyces thermoarchaensis NCIB 12213, or a
30 mutant thereof, Streptomyces avermitiis ATCC 31272 or Sireptomyces hygroscopicus subsp.
aureolacrimosus FERM P 1438.

S 17. Streptomyces thermoarchaensis NCIB 12213 and mutants thereof, and the genetic material thereof that
participates in the synthesis of compounds of formula (lf) as defined in claim 13.
35
Claims for the following Contracting States : AT, ES
K—/ 1. A process for the preparation of compounds having the formula ()
40
45
(1)
- §0
wherein
R! represents a methyl group;
85 R2 represents a methyl group;

R® represents a methyl, ethyl or isopropy! group; and
-A- represents a ring which is either
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35 public places or |ocations of the pests, which co
pl ants or other vegetation or to the pests thensel ves or "E@aﬂﬂm Eﬂ
an effective amount of one or nmppg sPEewIds according to

method as clainmed in claim7 in which said pests are insect, acarine or
nemat ode pests. 40 9. A process for the preparation of a corrpound accordi ng
to claiml which conprises the step of cultivating an organi smof the genus
Streptonyces capabl e of pro}lum ng at | east one said conpound whereby at

| east one of said corrqurgd; i s produced, and if desi ré@/ olating said
conmpound therefrq(rep .process a?)cordl o clard9 l.n which the
organfi sm of the ‘genus Stré{)t dhyces is the spe itds Streptonﬂlces

t her roar chaensi s or Strepfquc\es cyaneogri seus noncyanog\e:[}usi 11. A process
according to claim9 in WhICh sai d organismis Streptony 2S Me

t her noar chaensi's NCI B 12015} 50 NCI B 12111, NCIB 12312, NCI B 12113, NCI B
1211§ NCl B 12212 or NCI B 12334, or Streptorryces cyaneogri seus
noncyanogenus NRRL 15773 or a mutant of any of these strains. 12.

St r ept ony gRsrd REE ADFEGHAG mrﬁxﬂf&ﬁ R % @mrdg%rsatm%aﬁi snaBodeter G 1 C
mat eri al Tc%élﬁ%mtt@%wp%{e&'a% RRERE rbflesbhtCa 06 Qhert QIREPMESs AGL AT di ng
to clai m hneraifl Al 3nd R Bghthé with 1 GRS MHick tﬂJ &ttaCrlol Wtdld?& icaglaim
1 |Uhe Fa{eamamaq}mmeggseatﬁqmmagm@g formul a II) bel ow (or a 5- Eeto
derivative tdrar apfesenta hydrokymethyPdtalipQhd -ABdpresents (err) 10
(wperein R1L is a nethyl, ethyl or isopropyl group and R2 is a hydrogen atom
or a nethyl group) which conprises cultiyating a suitable Streptonyces
organismin the presence of a said cqm)omnq of formula 20 (1), whereby
a corpound of forrmula (I1), is produc nd if desired isolating the said
conpound. 14. The use according to C J‘ﬁ 3 of a conpound according to
claim3 in the production of a conpound off{fformula (I1) in which RL is an

i sopropyl group and R2 is a hydrogen g) ,gS 15. Use according to claim13
or claim14 in which the organi smi sg ( e of Streptomyces thernoar-
chaef’si s, Streptonyces cyaneogriseus non annogenus, Strept onyces

avermti I is or Streptonyces hygroscopi cus' 'subsp. aureol acrinosus. 16. Use
according to claim15 in which the organismis Streptonyces

ther noar CW &Sy en%omaor%%ydro dw}p?%h {hQ %Fo@‘ QtIs ma?‘%é?\l%q &grﬁs
avergi til 'aﬁnmw%%%ﬂofe&%iénﬁpi HW&?%H&M GHoR F6 QRMnbLieprassh tSPmetﬂWo? &&fyt mosus
FERM P 14 ﬁ@kﬂ%@sa yaRKyHREHy L Hra@) sHasre e &eﬁ 2L}aRRA gL Mok Re
t her eof , e&a.dm{.la&emétﬁw getgr i ak thereof that participates 1n the
synt hes is of wiiEW RS @mPliset M Bieb af dultiVatingién digunisi@Flthb Gerfub SiréPtomyces(c@pdbls oB5 50
A wher ei n pRibudingpétdernim saidrodinbothd Ghédely; at least one of said compounds is produced, and if

35 desired isolating said compound therefrom.

(N .
2. A process according to claim 1-in which R? in the product is an isopropyl group.

3. A process according to claim 1 in which, in the product, R' and R are methy! groups, R? is an
40 isopropyl group and -A- is a group (ji) in which R* is a hydroxy group and RS is a hydrogen atom or R*
and R together with the carbon atom to which they are attached represent C=0.

4. A process according to any preceding claim in which the organism of the genus Streptomyces is the
species Streptomyces thermoarchaensis or Streptomyces cyaneogriseus noncyanogenus.

6. A process according to claim 4 in which said organism is NCIB 12015, NCIB 12111, NCIB 12112, NCIB
12113, NCIB 12114, NCIB 12212 or NCIB 12334, or Streptomyces cyaneognseus noncyanogenus
NRRL 15773 or a mutant of any of these strains.

§0 6. A pest control composition (for use other than as a pharmacsutical composition) containing an. effective
amount of at least one compound of formula (I) as defined in claim 1 together with one or more carriers
and/or excipients.

7. A method for combatting pests in agriculture, horticulture or forestry, or in stores, buildings or other
65 public places or locations of the pests, which comprises applying to plants or other vegetation or to the
pests themselves or a location thereof an effective amount of one or more compounds of formula (1) as

defined in claim 1.
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R2 represents a nmethyl group; R3 represents a net hyli em\il or isoml;mrl

group; and -A- represents a ring which is either 27

R4 RS 10 (where R4 is a hydroxy or nethoxy group and Rs is a hydrogen
atom or g4 ﬁﬁlgm&'sastcﬁgﬁetdhr?&an\q"ﬁuhwﬁ %esaﬁ%ggge %Wa&éﬁn%!ng{ﬂatéd%}\és@ e attached

represent a group C=0); or represents rin rern R4 and RS

t oget her g\ $tdploffces Qﬁehﬁcf&rcﬁ&éw% mlmqu ahd' QY nidsfits 3hd Meh@Hotic ERASSCRbred 1ol OUP

C= 0 then R&ridRMesihWe symihdsis SESMpAINdSALGENEIR PP, Or represents a
hydr oxymet hyl group and - A-represents 20

(err) 2510. The use of a compound of formula (f) as defined in claim 1 in the prefaedtion of M2orpddad & fdh@ula
represent s @) ielognorgdrketmtdoruative timrdofdr oxy group); with the provisos that when
R2 represents 30 a nmethyl group and R4 represents a nmethoxy group then
R3 cannot represent a nmethyl or isoprapyl group and when R2 represents a
hydr oxX¢ et hyl group and @ representsza hWroxy group then R3 cannot
represent a methyl group, IChH progess ‘conpri ses the step of cultivating
an organi smof the genus - :
sai d conmpound whereby gt
354 desired isol Qgr
to clalml in which
accor di ng toclaiml in
R3 is an 40 i sopropyl
hydKo«xy group and R5 is a :
bongatom to which theyl are

bne 4f 05@ di conpounds is produced, and if
g said coggound 't reérom 2. A process according
| t he produ@t is an i*sopr.opyl grod@I}3. A process
hCIT ¢t he product, Rl and R2 are nethyl groups,
of oipf and -A- is a group (ii) in which R4 is a

: atomor R4 and R5 together with the
: hched represent C = 0. 4. A process
ac ording to any precedi n@ C ich the organi sm of the genus
Streptonyces is the species Slrp;orryces t her npar chaensis or Streptonyces
cyaneogri seus noncyanogenus. 46¢%& A process according to claim4 in which
said organismis NC B 12015, NCI B 12111, NCIB 12112, NCIB 12113, NCI B
12114,2s NCl Bwh&@ R isca mdiii,BottiyP @3gapropy! gsiup epd a?rys@etsldmgeamgori asmeethyl group) which
noncyanogeneesplifRRultvBinig 3 sgitabla Streitempceérganisyn io thetpresgree eft & saidresmpdsind ofdormia pest
control confiodieteby A cqnfipgpnd of forrouidd) is piedyredh andhif desiiedrealatiog the sdid coowpwdi t i on)
cont ai ni'ngr an effective anount of at |east one conpound of fornula (1) as

defined ithr Thedisepecordly q'Pé‘i“Q/\PftaP?mané'“%Fs Fafped i glfimiSdp e giqgyclign Gh2 CopROEMIY. 7.
A net 8d f oAt vi ;ﬁ%@‘t'%"ppﬁy'éﬁ’f‘i’ kgl %"Vdﬁ’@?'l W™ ture or forestry, or
in store |Id|n S aces o Ioc tlons of the
pest s, wﬁ? ﬁ_‘ ﬁ% "‘t'& ' “@ﬁ?éhe ?a\7 y?e
aensus. rep myc ane rlseus oncyanogenus, omyce avermi |I|s or tre omyces
v hygroscoplcus subsp. aureolacrimosus.
35

13. Use according to claim 12 in which the organism is Streptomyces thermoarchaensis NCIB 12213, or a
mutant thereof, Streptomyces avermitilis ATCC 31272 or Streptomyces hygroscopicus subsp.
aureolacrimosus FERM. P1438.

~40 14. Streptomyces thermoarchaensis NCIB 12213 and mutants thereof, and the genetic material thereof that
participates in the synthesis of compounds of formula (ll) as defined in claim 10.
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pests thensel ves or a location thereof an effective a

conpounds of fornmula (1) as defined in claim1. 28 (err) 8. d as
claimed in claim?7 in which saigp £ insect, acar“ﬂ ! i‘gﬁi\
pests. 9. Streptonyces thernoar chggﬁéﬁﬁu B 12212 and m* l ‘ he

genetic material thereof that participates in.the synthesis of conpounds
accor dirantaaspriéciem 1. 5 10. The use of a conpound of fornula (1) as defined
i n cl aiPatebtansprii¢te fibr folgande Vertragsitaaten OBE @O OE, R, B AT, NL(88 ) bel ow (or a
5-keto derivative thereof) 10

(err) 20 Y&bindungepdlaciioemdR) i s a net hyl, ethyl or isopropyl group and R2 is a
hydr #8gen atom or a net hyl group) which conprises cultivating a suitable
Streptonmyces organismin the presence gf a said conpound of formula (1),
wher eby a compound of forﬂHI a (Il) is r odklced, and if desired isolating
the said compound. 11. The“Yuse gccorgingst o claim 10 of a conpound as
defined in claim3 int ¢ conpound of 30 formula (I1)
in wWich RLis an isopr } ,,_@E)hydrogen (Tom 12. Use '
according to claim1gs9 },the organismis a strain of
setyaneogri seus noncyanogenus,
Streptonyces avermtilis ﬁx ptlonyces hygroscopi cus subsp.

aur egl acri nosus. 35 13. Uself?lc 'Ielrdi ng to claim12 in which the organismis
Streptonyces thernoarchagnsihs,/NCI B 12213, or a natant thereof, Streptonyces
avermtilis ATCC 31272 & St r%pt onyces hygroscopi cus subsp. aureol acri nosus
FERM - P1438. 40 14. Streptonyces thernoarchaensis NCI B 12213 and nutants

t hereof, aorh t he genetic material thereof that participates in the

sf’/‘rﬁhesi s ofR'dlppjoe Metigigoppefstehtrul a (11) as defined in claim10. 45 50 66 29
* C L M R8reaMethylgusgersdbtie Pat ent'anspr Uche fUr fol gende

Ver t r agsset d#tisgine RBethyiiEthybpder [Spprongigrupperstentiund NL, SE 1. Ver bi ndungen der

Formel (1) 5A-(ginen @ing wiedergibt, der entweder 2 H
ERI C~~~
25
_ L
/ - by oo
. \‘/ z\. \,'/z\.
|7 i oder (ii) r7 i
” \ZAW | \VAW
W
35

ist (worin R* flir eine Hydroxy- oder Methoxygruppe steht und R® ein Wasserstoffatom bedeutet oder
R* und R° gemeinsam mit den Kohlenstoffatom, an das sie gebunden sind, eine Gruppe C=0O
¢ wiedergeben); oder, wenn -A- den Ring (i) wiedergibt, worin R* und R°® gemeinsam mit dem
S Kohleristoffatom, an das sie gebunden sind, eine Gruppe C=0 bilden, R? auch eine Aldehydgruppe
40 bedeuten kann;
oder R? eine Hydroxymethylgruppe wisdergibt und -A-

Hg I.'H

\:,’/ \
I |

AVAN

50 a
' Me

(worin R® ein Wasserstoffatom oder eine Hydroxygruppe bedeutet) darstelit; mit den MaBgaben, da8,

§5 wenn R? fiir eine Methyigruppe steht und R* flir eine Methoxygruppe steht, R® nicht eine Methyl- oder
Isopropylgruppe bedeuten kann, und wenn R2 fiir eine Hydroxymethylgruppe steht und R fiir eine
Hydroxygruppe steht, R3 nicht sine Methylgruppe bedeuten kann,
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15 worin 20 R far eine Methyl gruppe steht; \R2 fU eine

Met hyl gruppe steht; R3 fU eine Methyl-, Ethyl- oder I eht;
und -A- einen Ring w edergibt, degp gamsb_em 25 Immmﬂ““"ﬂmmm

1 HOi7 ‘odér " {ii"

j7 30 WS\ T Me, O—l

R4 RS 35 Yesbindupgenigem3® Anspruahi irdsr Fyyaeldl yrorino@eaineNésptoowgrgmpe ppdsust eht  und Rs
ei n Wasser st of f at om bedeut et oder R4 und R5 geneinsam mit den

Kohl enst &f f ¥ar@ipdungen aemas 4nsprughe b daigasmeli(hgrorie Rh endaRY, Metbylanunpempedeeten; &) ein FZ
oder, wenn '‘SgRropylgwepy i "(w)em%reréf i tbegeuinh worip RéATU pipe Histroxegrinea sie dem
Kohl erf§ st of‘f' orsioffatgm oede FruRa&pd rﬂ?’“e'é"raﬁbm{‘}‘l?ﬁ‘p@wfﬁpl“déﬁ daﬁk’z‘eauch
ei ne Al dehy®f P &n 6" '036 ut en kann oder R2 ei ne Hydroxynet hyl gruppe
w edergi it und -A- 45 40~~~~c~~~~~~ 50
RS o & SATGTA A g
dar st ] aﬁ K/a g ?ﬂ el ne ?

st eht und R Plﬁr ei ne I\/Et hoxygruppe st eht, R3 ni cht eine I\/Et hyI - oder

| sopr opylsgr BRREmbREGIE S KieVarwehdilg We at @erfngﬁneahn CorthARlnd SHEENHYNR MERE

steht und Rididdest @intrevelirdl B4 RBrusht £Rlsamdven it GMm SdePRelVErbi 1Yk SHr B R der
bedeut en kaggipieston. EP O 242 052 Bl - 11111 111111 11111

11111 461 1111 2 Ver bi ndungen genmaB Anspruch 1 der Fornel (), worin R3
ei ”QJ SOBr opyshrgmerapteunp eftie dib eSchidingskimirdlieN dntiegera SjBoTEVBKSANS (Mangd zidmiokibst &igsy el
(I ), wor i n YRibiedwog gEniRAnsppich i kyse@mein@il olnéne nder Rshreien Eribero pdioier Exeipippen. | St

d ~A- eine Guppe (ii) bedeutet, worin R4 far eine Hydroxygruppe steht

"R5 67 Verfakrpm zu\/Bekimpiung fvpm Sehiidiingeteintdet Landwirtschatt, i (arenbyyeeder derfiosiit: dem

Kohl erf8t of f gphefhpdenin WeranhdyserngBehindes rpderi andererf difenttichen Flatzerm pden Aufgnthaltsorten der
Zusammenset §‘E‘J‘ﬁ '"$°a Fascflag Ayfringeneingh yirkspmercilenop: piagy el mahrerer Merbindngasiigr Eqrmel
Wi rksame IVEW WH’@% {l definipd, awhSipnzen) adng @@f?ﬁ#gﬁ\ﬁg‘}ﬂr‘?ﬁ'%a“i dig FichAdiingn spipst
ei nem oder H?eé? fepirallserh i oder 10 Exzi pi enten. 5. Zusanmmenset zung

poni nBst oV oo dhriad At 7. it B8 SR n o] ifboh SR BB S >0
mehr er en oIT §Qehdn Y Heililn E&%l QoGRS s PP R Yy B8 KuldlioticPeines
Schadl i ngs k@@“lé?tlut‘%er tFeﬁt@rqy&E Qﬁr %Jﬁ&gunm'ﬂégeemépégsg mo%hd&ﬁ l?efﬁhlgt

ist, wodurch zummdest eine dieser Verbindungen gebildet wird, und gewlinschtenfalls die Isolierung
30 dieser Verbindung daraus umfaft.

\g 10. Verfahren gem#B Anspruch 9, worin der Organismus der Gattung Streptomyces die Species Strepto-
myces thermoarchaensis oder Streptomyces cyaneogriseus noncyanogenus ist.

35 11. Vertahren gem&B Anspruch 9, worin der Organismus Streptomyces thermoarchaensis NCIB 12015,
NCIB 12111, NCIB 12112, NCIB 12113, NCIB 12114, NCIB 12212 oder NCIB 12334 oder Streptomyces
cyaneogriseus noncyanogenus NRRL 15773 oder eine Mutante irgendeines dieser Stimme ist.

12. Streptomyces thermoarchaensis NCIB 12212 und dessen- Mutanten und dessen genehsches Material,
40 das bei der Synthese der Verbindungen gem#g Anspruch 1 teilhat.

13. Verwendung einer Verbindung der Formel (I), wie in Anspruch 1 definiert, bei der Herstellung einer
Verbindung der folgenden Formel (il) (oder eines §-Ketoderivats hiervon)

50
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Ver bi ndung gemaB Anspruch 1 zusanmmen mit ei nem oder nehreren Tragern

und/ oder Exzipienten. 7. Verfahren zur Bekarrpfung von Schidlingen in .der
Landwi rtschaft, im Gartenbau odd&P @242 08Bk wi rt - “mmmln I“")

War enhauser n, Gebi uden oder anderen offent!ichen PI atze "II””"I
Aufent hal tsorten der Schadlinge, das das Aufbringen ei nef Ksarfen$Mehge
ei ner oder nehrerer Verbindungen der fornel (1), we in Anspruch 1
definiert, auf Pflanzen oder andere Vegele i on oder auf die Schadlinge

sel bst odor deren Aufent B 8. Verfahren gemaB Anspruch 7,
woriry di e Schddl i nge | nge t odenschadl i nge sind. 9.
Verfahren zur Herstell genuai B Anspru@hl , das die Stufe
der Kultivierung einege s_ge Llng Streptonyces;‘ der zur Bildung
zumi ndest ei ner di es@y Vo bi ndungdfrybef ai hi R i st, wodurch zumi ndest eine
di eser Ver bi ndungen gebi &gt D%r} und gewunschtenf alls die Isolierung 30
di esee Ver bi ndung daraus u ad“t 0.. Verfahren gem sB Anspruch 9, worit
der Organi snmus der Gattung Stz ex rryces di e Species Strepto- nyces

t her roar chaensi s oder Str 5 cyaneogri seus noncyanogenus ist. S5 11.
Ver f ahren gemA8 Anspruch gk Organi snus Streptonyces

t her moar chaensi s NCI B 12015, B 12711, NCIB 12112, NCIB 12113, NCI B
121145, NCI B 12212 oder NCl B 12384*oder Streptomyces cyaneogriseus
nonc‘anogenus NRRL 15773 oder eine Mitante irgendoi nes dieser Stanmme ist.
(ggpl ssen Mit ant en und dessen

12. rep es t oS [laéenFl S NCI B 13
et h '" L %p“EPéflg"‘BB? ‘ﬁ‘i‘ ‘?’" ‘(YéﬁsB'F
e\./ Isc ;nﬁﬂ dﬁ) § le Kultwn run%emes elg %&i e enqm in

ANnspr, ych rndu

det wwd und e Uhs
Anspruch a,msaeung Bié'le ung I ner ung ol'genden
Forrmel (I I (oder el nes et o e | vat s hiervon) 45 50 65 31 EP O 242 052
14 Verwendung goemis AnsgruJ:h 13Lldindr |V%|Jeandl|n4gl Jme i i\lﬂpﬂukh 3 deﬁn@rt bér der I%rstelltcm OH
OC ~~~~ S-simerVerbindung-der Formed (I1f, vorin R! eine Isopropylgruppe bedeutet und R2 flir ein Wasserst ;

(worizst Rl aeimngenbet hyl -, Et hyl - oder |sopropyl gruppe bedeutet und R2 fUr ein
Wasser st of f at om oder ei ne Met hyl gruppe steht), das die Kultivierung eines
geei gnetiVeStendng @emid dnprughni3serias 14,nwokin vdss dndgapistus26in Stamntl abn \Sersgnndesng der
For mel (| )thermgachhaansis, cStreptofnimed icyrieoyrjsede modepanagrnuy, IStrdptayaioed aletmitilis oder Siad
gewal nsch-plamypgsdivgrascapiess skt dueolgeriposisdgter  Ver bi ndung unfal t. 14. Verwendung
gema® Anspruch 13 ei ner Verbindung, w e |n Anspruch 3 definiert, bei der
Her st el Marg™endusg gﬁfﬁﬁﬁtﬁ“ﬁﬂﬂﬁﬁ‘gwdﬁ?“" [t Rrgpnigm ftfeﬂmYF?F thermedrohgensis @'ﬁfeoﬁfﬁgr uppe
gayt et (AP §i£8 Wuipniq,hisrvap, Steptamypgst averzy"'s ATCG, BH77? Ses |ftreptamyces ByoyseRRGHY
3 AnSHYREYefasTigoRys F'i'ﬂ“ PYBRI*h der Organisnmus ein Stammvon st reptorryces

;Cg; ﬁ??ﬂﬁéﬂsl Se Et rep ﬁ\aﬁ eli%lgﬁgg r| S%éjqﬁg'ﬂoncyagig enus St reﬁ‘éatqn Ices

ungen Forme wne in spru te hat
\,, Patentanspriiche fiir folgende Vertragsstaaten : AT, ES

40 1. Verfahren zur Herstellung von Verbindungen der Formel (1)
(1)

50

§5 worin
R! fiir sine Methylgruppe steht; -
R? flir eine Methyigruppe steht;
R?3 fUr eine Methyl-, Ethyl- oder Isopropylgruppe steht; und
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30 16. Verwendung gemdfi Anspruch 15, worin der O gani snmus—St+eptomrees—
t her noar chaensi s NCI B 12213 oder eine Mitante hiervon,.

avermtilis ATCC 31272 oder Strepg@gpdL£esdgfr oscopi cus IHI ﬂl‘ M@Buuum
subsp. aureol acri nosus FERM P1438 ist. 35 17. Streptonyc I S
NCI B 12213 und dessen Miutanten und dessen genetisches Material, das bei der

Synt hese der WereinemBing giederglity deFentwagler (1 1), wie in Anspruch 13 def i ni ert,
tell hat. Yw Pat ent ansprUche fir fol gende Vertragsstaaten: AT, ES 40 1,

Verfahren zur Herstellung von Verbi ndungen der Fornel (1) 48H

(1) 65 worin R1L ftir eine|Methyigruppe steht; R2 fU ei Hvet hyl gr uppe
steht;%R3 filr eine Methyl- //1thyl odor Isopropyl gruppé"%yeﬁ‘ und 32

EP 0 242 052 Bl . 111111 IIL| 18.11)1 III\H L *C L M
S* -A- einen R ng‘&\/? eder gi bi dler ent we@ « )’

-HO * s. f\ ' N A |5\ i 7
oder (i) _ \\/\)5\8/ \! /= Me

s\ 10 | Me ist (worin R4 §~rpeine Hydroxy-

oder Met hoxygruppe steht und 5 ein Wasserst of f at om bedeui et oder i,5 _
R4 und Rs geneinsam mt dem Kohl enstoffatom an das sie gebunden sind. eine

Gr uppe C = 6 (WorRRY @LBRS Mydr der MERYX &pe JR Rl RY oini Wassahb&fdhmMteBiutet WaMr1 NA
Neks RS  gRITahd) SR Geibihsafhc it el m&h l@ﬁhoaﬂ dad si6l ySbunbigh Qﬂbl&hdecé}uﬁder@*oel ne
Gr u e C=0 labdetifdbon); RakieR Uedhn 68N @er RGN0 dlotiipgie, ek Bt &Rd KNGemeidah i derh ne
r oxymet hidhipnsigiialemare dasr o pébuntiad sind)- eirid(Grbfipe G =0 Biideh/bR2Naict3Bind WiasHyagriipe ei N
%s’erstoff!aadgmrddm' ei ne Hydroxygruppe bedeutet) darstellt; mt den
Mai | gaben, daBder\i@pine Redrgxymeteyigreppd/ietiydinfrunhife st eht und R4 fur eine
Met hox®gr uppe steht, R3 nicht eine Methyl- oder |sopropyl gruppe bedeuten
kann, und wenn R2 fUr ei ne Hydroxynet hyl grjuppe steht und R6 fU eine 35
Hydr oxygruppe steht, R3 nicht eine MetHgl ruppe bedeut en kann, wel ches
Verfahren die Stufe der Kultivierun eIB Organi snus der Gattung
Streptgonyces der zur Bildung zum ndest ;ne di eser Ver bi ndungen befi hi gt
i st, wddurch zuni ndest eine di eser Verblhduﬂ gen gebildet wird, und
gewUnschtenfalls die Isolierung dieser )rfe\rpl‘qdung hi er aus unf aet.
ﬂ6

He
AMe

(worin R® ein Wasserstoffatom oder eine Hydroxygruppe bedeutet) darstelit; mit den MaBgaben, da8,
wenn R2 fiir sine Methylgruppe steht und R* flir eine Methoxygruppe steht, R? nicht eine Methyl- oder
Isopropylgruppe bedeuten kann, und wenn R? fiir eine Hydroxymethylgruppe steht und Ré flir eine
35 Hydroxygruppe steht, R? nicht eine Methylgruppe bedeuten kann,
O welches Verfahren die Stufe der Kuitivierung eines Organismus der Gattung Streptomyces der zur
R Bildung zumindest einer dieser Verbindungen beféhigt ist, wodurch zumindest eine dieser Verbindun-
gen gebildet wird, und gewlinschtenfalls die 1solierung dieser Verbindung hieraus umfast.

30

40 2. Verfahren gem#B Anspruch 1, worin R® in dem Produkt eine Isopropyligruppe ist.

3. Verfahren gem#B Anspruch 1, worin in dem Produkt R' und R2 Methylgruppen bedeuten, R® eine
Isopropylgruppe ist und -A- eine Gruppe (ii) bedeutet, worin R* fiir eine Hydroxygruppe steht und RS
ein Wasserstoffatom bedeutet oder R* und RS gemeinsam mit dem Kohlenstoffatom, an das sie

45 gebunden sind, flir C=0 stehen.

4. Vertahren gemdB einem der vorhergehenden Anspriiche, worin der Organismus der Gattung Strepto-
myces die Species Streptomyces thermoarchaensis oder Streptomyces cyaneogriseus noncyanogenus
ist.

50

5. Verfahren gem#B Anspruch 4, worin der Organismus NCIB 12015, NCIB 12111, NCiB 12112, NCIB
12113, NCIB 12114, NCIB 12212 oder NCIB 12334 oder Streptomyces cyaneogriseus noncyanogenus
NRRL 15773 oder eine Mutante irgendeines dieser Stimme ist.

55 6. Zusammensetzung flr die Schédlingskontrolle (zu einer anderen Verwendung als als pharmazeutische
Zusammensetzung), enthaltend eine wirksame Menge zumindest einer Verbindung der Formel (l), wie
in Anspruch 1 definiert, zusammen mit einem oder mehreren Tragern und/oder Exzipienten.



40 2..Verfahren genraB Anspruch 1, worm R3 in dem Produkt ei ne

Isopropyl gruppe ist. 3 Verfahren gemaB Anspruch 1, mr”ﬂ["“"ﬁinum,lﬂmf R
und R2 Met hyl gruppen bedeut en, [EB Ge242q05281pr opyl gr uppe fi

G uppe (ii) bedeutet, worin R4 fUr ei ne Hydr oxygr uppe, steht” uhd ks ®irt

Wasser st of f at om bedeut et oder R4 und errE| nsam mt dem Kohl enst offat om
an das 'é(e ren z”’ ppdiipgep od% ntl ft im/G a"%‘?‘f‘ 81’?{" é’ﬂ’

ei nem der Pfg r'ﬁg

St r ept o- %:gﬁ:ﬂﬁ# r%t"?"%p"'( e °f' eaf‘ X W&ﬁ%@é’l 'b5‘8$'|9 %‘F lrryces
cyaneogr i éﬁ, Ijg %ﬁ%g% gaen ?'3h|9%% Aqingp °\BBtr| n
der gani smus B 12111, NCIB 12112, NCIB 12113 NClI B 12114,

NCI B 12¢12efblfh g%ﬁn%ﬁr@c?ﬁ Wgri?urdlesécéé‘d%d%rﬂ(sgl eserQéé%ﬁgrﬂeﬁ\%&n&g%lﬂ%%ﬂﬂenus

NRRL 15773 odor "el ne tante | rgendel nes t anme | st

Zusamed)s krépisheycbdbhorflogtcnashisNdin 95418 dhd @dsséh Mdiahtéal NG ldeREFGINEIR NS MARASUNY
als @ s plias 5eRIR SYitFess Bor LbHMOTHREEGIES Addpruck M idiRdt end ei ne wi rksame Menge
zum ndest el ner Verbi ndung der Fornel (lI), wie in Anspruch 1 definiert,
Zusanmeto. Metwesdung Bines lerbindiErgsre e Forhieh () Wi inl AckpAdie ! dEfisit et Odr @ldrstelihg e-neEP 0
242 052 BMNétbindung der nachstehenden Fotmel {Il) fotidrlelnkd §-Ketbdetidats Hdvobfl 11 7. Verfahren zur
Bekfi npfung von Schadlingen in der Landw rtschaft, im Gartenbau odor der
Forstdv rt- schaft oder in Warenh~user @i Gebauden oder anderen Hffentlichen
Pl at zen oder Auf ent hal tsgﬁ]t en der Schadl |Jﬁ@_e das das Auf bri ngen einer

wi rksamen Menge ei ner odgqr rrehr&rq,r er B ndungen der rﬁ (1), we in
Anshruch 1 definiert, LRy Vegetati 6 3d auf die
Scibgdl i nge sel bst 5 d aI tsort unfalt. 8. Verfahren
gem D Anspruch 7, Tndi e Schadlinge 1nSgkten, M |ben odor

Nemat odenschddl i nge SRt ]9 St rept anyces t hefrmar chaensis NCI B 12212 und
dessen Mutanten und desse o Jisthes Material, 10 das bei der

Synt hese der Ver bi ndungen g { pmspruch 1 teil hat. 10. Ver wendung ei ner
Ver bi,pdungen der Fornel ( in Anspruch 1 definiert, be! der

Her stel | ung ei ner -Verbind achst ehenden Formel (11) (oder eines
5-Ket oderivats hiervon) 1 CHy K
: 20 HC X OH3

(11)CH H A~~~ H K~' 20 25 30 (V\Bﬁn Rl fU oine Methyl-, Ethyl- odor

| sopeopyl gruppe steht und R2 ein Wasserstoffatom oder eine Methyl gruppe
bedeut et ) ,(waliaR' diresinéLMativl-i Ethylngree Isngrepylpappe sebtand B e pVassarstefatodr glaneisus i n
Anwesen- [Msthylgriepe bedeutatihdasrtip Kultiviefiog pinds geblgnetandieptornyces-Organismub imtluespnder
Fonel (| Inpit ganVerbiadungiderd Formald (g avptiunehic pinee Npriintiung diee Fergel (e igekidet oiinds und

Veryf ndundg® Apeplalisglie lgofiorung-dianenyrringuomyreiest Anspr uch 10 ei ner Verbi ndung,
W e f’% s ruch 3 defl niert, bei der Herste ung ei ner Ver bi ndung der

For el ner %ﬁht{j'ﬁf ung 8?‘] :rﬁfngelrlll}oovgri:ég lg‘e :ﬂ? ropy gruppe bedeu?eﬁgg f?:?lé?ﬁ W'éaqssﬁ?:tl:;fg-

Wasser sto

40 12. Verwendung gem#B Anspruch 10 oder 11, worin der Organismus ein Stamm von Streptomyces

thermoarchaensis, Streptomyces cyaneogrissus noncyanogenus, Streptomyces avermitilis oder Stre-
ptomyces hygroscopicus subsp.aureolacrimosus ist.

13. Verwendung gem## Anspruch 12, worin der Organismus Streptomyces thermoarchaensis NCIB 12213
45 oder eine Mutante hiervon, Streptomyces avermitilis ATCC 31 272 oder Streptomyces hygroscopicus
subsp. aureolacrimosus FERM P1438 ist.

14. Streptomyces thermoarchaensis NCIB 12213 und dessen Mutanten und dessen genetisches Material,
das bei der Synthese der Verbindungen der Formel (i), wie in Anspruch 10 definiert, teilhat.
50
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40 12. Verwendung genmaB Anspruch 10 oder 11, worin der—Organtstas—erm
Stamm von Streptonyces thernoarchaensis, Streptonmyces ¢ ' _
noncyanogenus, Streptonyces aver ngpplhsogsgf Stre- pt jﬂi‘iﬂﬁﬂﬁmﬁﬁiﬂ)ﬂ!‘cus
subsp. aurool acri nosus ist. 13. Verwendung genraB Ansp c 12} r
Organi snus Streptonyces thernoarchaensis NCIB 12213 45 odor eine

Mut ant e [RevandigationSt r ept omyces avermitilis ATCC 31272 odor Streptonyces
hygr oscofevandicatigns pourigs Etatscenniraciants : BERM PE,FBIGE, 4T, LI, NI, SESt r ept omyces

t her moar chaensi s NCI B 12213 und dessen Mitanten und dessen genetisches
Mat eri al 1 dBER9Ess adigfrondant hedemdad) Ver bi ndungen der Formel (I11), wie in
Anspruth 10 definiert, telihat. b0 55 34 Revend| cat | ons Revendi cati ons
pour les Etats contractants: BE, CH DE, ER GB, ITj Li, NL, SE 1. Conpos6s
qui r~pondent a la formule (1) 5 ON 10 CH@('I 15 20 dans laquelle R
repr~sente |le radical m-thyl €lIR2 r e~lfe radical mthyle, R3
reprdsgnte |e radical m-thyl i & Bsropyl e et. -A represente un
noyau tel que represente ci . CHy :

He~~~~ QA 30 2 (1y o

it *.Me 1H Cil3 e 4 "3 R5 35 (00 R4 repr~sente
un radi cal hydroxyle ou metvl R5 rgprdsente n atonme d' hydrogbne, ou
bien R4 et Rs fornment, ensenbl g av | " at ome de carbone auquel its sont
attach~s, un groupe C=0); ou bilth /lorsque -A-reprdsente | e noyau (ii) dans
| equel R4 et R5 forment, eng®nbl & avec |'atome de 40 Car bone auquel

il s\sont attachds, un groupe C=0O, alors R2 pout egal ement reprdsenter un
rz@‘ijcal al ddhydo; ou bien R2 reprdsente un radical hydroxynethyle et
- AT efP dserdaes arelioyau 46 60 '
0 f6/ \ JMe Rhrepréspnte le radical méthyle,
R2 représente lo radical méthyle,
R3 représents le radical méthyle, éthyle ou isopropyle et
-A- représente un noyau tel que représenté ci-dessous

25
| n
HO
~_ 7\ ] -z /1 >\,
Y e S 3 .
30 (1) 17 ou (ih) l_ ‘l
«* L J
\\5/ \ \5/ \f'b
° Me / >
L‘: é“ _ R b R 5
35
(ol R* représente un radical hydroxyle ou méthoxy et R® représente un atome d'hydrogéns, ou bien
\/ R* et R forment, ensemble avec I'atome de ‘carbone auquel ils sont attachés, un groupe C=0); ou
) bien, lorsque -A-représente fe noyau (i} dans lequel -R* et RS forment, ensemble, avec I'atome de
40 carbone auquel ils sont attachés, un groupe C=0, alors R? peut également représenter un radical
aldéhydo;
ou bien R? représente un radical hydroxyméthyle et -A-représente un noyau
45
o |
Ay
\”. .
P
60 /o\ /o\
RS Me
AMe
§5

(ol R® représents un atome d'hydrogéne ou le radical hydroxyle);
avec les conditions que lorsque R? représente le radical méthyle et R* représente le radical méthoxy,
alors R® ne peut pas représenter un radical méthyle ou isopropyle et lorsque R? représente le radical
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(00 R6 reprdsente un atone d' hydrogbne ou |l e radical hydroxyle); avec |les
conditions quo |lorsque R2 repr~sente |e radical n6thyl m te le
radi cal mthoxy, alors R3 ne polP Q@242 052B1dsent er un rlmnﬂ 1mﬁlummgu

i sopropyle et lorsque R2 repr~sente |le radical 35 EP O 242 062°B1*
AR | J.|11§{|9 11 . *C L. M__ S* hydrox thyle et R6
repr esent(?}' ruylngtc'#" zfg 1‘m"ﬂ’lﬂ% 4% radol+% F’%d'%'enﬂ“ﬁ&ﬁt"e VERS Qaéﬁ?‘%egg'm'&" 'B‘gca'

radi cal m-t '&le'e. 2. Conposes:suivant |a revendication 1 de la formule (1)

dans | agu : d i ' 3 ant la
revendi caﬁoh‘ﬁos?g é‘g@ﬁggf%gér?&r’rﬁ?ﬂé#z P?gél%ﬂlge P’;(%Bge %hﬁ 'e‘%’g’s@'%gg"? %@ gor? fo ék'% des
radi caux rodpydss sunat th RREMaRAIBH ¢ db f brAftleqi bars $RBIIO RY btreGlprssbitt BESIAQLE UN
groupe (i imétRNRS topidstpto 16mdIca oYM & -h-Popheashitecd grbipd i BidsGedbl AXPopidabtigiSENt €
un atone ds fayicdl Gghei@le cORF RHrEsENB4An GlomBa'hiMégaR4) bu bidh BE BIHsGorméMCenkenitidddVBe de
car bone awetomé dé tBbohe Biquéllilé suahdiiachés)n glotpee=6: = 0. 10 4. Conposition
destiimee a | ' usage en nbdeci ne humai ne, qui contient une proportion

ef fi cack dCommosition destinde iClusgge s medacina humaime, o@ conichit ad proportibn oificaos d'ad]moiig) OU

pl usi our s uaxomnpsisé sivantda fevandioatibn twingsu'udou Wesnoeitipiows aVestéhicdles. & | ' usage en
medoci ne veterinaire, qui contient une proportion officace d' au 15

noi ns uh Compesifign dastipéend 'bsege e anddedingt vétsrinakre, qui meritieny uine mropertion effidecad'au

exci i ent $nalns|up GorpRoRd eulveRda re@ndieaieryb @il iaiun poRlysieussereiniontstey hicdes.

organi spres, nui sj bl es ou pesticide, qui contient une quantite efficace K ,.'
d a ,rm?‘n%?ﬂ‘ﬁ“é‘ﬁ %é’;%g.f{‘)’ é?n'?s rgenispesMipbles o gpstigide, gyl yantiont yng, auapiie ,g{f"‘ﬁ‘gﬁ ours
ex;cigﬁi ent § E{M8E U0 ERROER Bilyant |a revgpdication Topipil qiin HRlIseRS PRI SVRILEN SIS ani smes
“UUS'%J)' £ F‘Jcﬁ:@&é ;!)q%r SLQAEQ& Q o An%masen i&?{{ftdagsolL %on%{nef 59 E’i %et. hgr{idoleooldu fgrartllgr dues

ent r ep8t S1da££5&§séni?e$6ts.eﬁ{h abifis; Bdifidah! bopein sleﬁao% ffiguel) ‘B d'ahtiss andiols iy B?la { €S
endroi ts qGa driRMbs Nulibiea] QRBIETHERR cB'4le I'A Bptiqud AR be § 16U &ithe YHatafionO"
appl i que & auPbgiisties Allsitlost @iBmad) bii Bn VS eHakoR loh AL log&He! 1! §uahfitd 8fdas 2? ou

nui si bl es pRidiSardEiposssRUivalia WieRiiRalior! 00 1l's T ogent, une quantit6 | cace
d' un2pu plusi eurs conposes suivant |la revendication 1. 25 8. Proc6de

Sui vant 8.| @rocédécsiilatad ioGsndicatiot Al cAGEEHSE BR c6GueRs BigonidnRs nAEIBIG$oRTIRS ildbdids| DI es
sont des idesamti@s ou desnémetaddsons ou des nemat odes. 9. Procedd de preparation
d' un compose suivant |la revendication 1, caract&is4 en co qu' il conprend
90 $.' dvogfdé dep pdpasatiom d'ui. compposé seivanUla revegdicalieont cductérisdren ¢t quiipdompmead: s
capa®l e ddéigpeoepnpistent 4 pulfivsr 1 olganigmeckibisgtnie Streptopyee sapale dbpwruingLau aneingim s

P' un desdidedits 6omResisssi bisp aypuyaeine 'ue desdits composée est @oruil atesi ompla spubaiteeor isak t  ou
| esdits cdifiQulesditscomposésycede suivant | a revendication 9, caracterise en ce

qua' o ni du genre Streptonyces est 95 | " espace Streptonyces
therrmafogié é?“'@ﬂf 'St GHS cs° B e B, i GRIFR, Streponycss, &5t e de
sui vaht | 2 TPEVenBreRYP3 ARG oM APoRs Y areR oy EOPYAgNEsne est | e

U vant RN bRl 543 o2 Bl B8 G B2y GG 12
NelREiE v o iihbe ST e
Cyaneogri Sy 123816y Stkptbimytss ri cydhbgen{l NRRL J6u bh Jnﬁ%i? I‘g %5%:?59

| aqugd | e dgueres s, ; noar chaensi s et
ses nutants et |a matibre genetique de ceux-ci qui participe a la synthbso
de conps egreptbrhybas thetnalcRISASIKINCIBL 12212 dt-ses mutants et la matidre génétique de ceux-ci qui
participe a ia synthese de composés suivant'la revendication 1.

45 13. Utilisation d'un composé de la formule (I) selon ia revendication 1 en vue de la préparation d'un
composé de la formule (i) ci-dessous (ou d'un dérivé du type 5-céto d'un tel composé)

50
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4s 13.. Utilisation d un conpose de la fornule (1) selon la revendication 1

en vue de | a preparation d un conpose de la fornmule (II)__r;i——desseﬁs——toU—"
d'un derive du type 5-ceto d' un tgpoegspesg) 50 65 36

(112,03 15 (dans |aqusl | o R 1 spresente [ radical n r;\illﬂll\\ﬂi\!lllbﬁl\!ﬂ“

caracterise en ce que |I'on cultive un organi snme du genr-e 20
Streptonyces approprie en presence d'un cogf'poscﬁ de la formule (1), de
mani ere a produire un conposT(ile | a ? si on le souhaite, on
' ' % $ sui vant | a revendi cation 13
d' un cbnpos6 suivant |a revn| ' ; , Moduction d' un conpose de
la formule (11) dans Iaquelle Rl rep 65e lradl cal isopropyle et R2
reprdsente un atone 25 CH3 i ftion suivant |la
revendi cation 13 ou | a revendi 4 flcaract~ris6 en ce que |'organi sne
est ung souche de Streptonyces NYear chaensis, Stre iggyces cyaneogri seus
noncyanogenus, Streptomy- ces ay M is ou Strepton§ hygr oscopi cus
subsp. aureol acrinmosus. 30 16. Ut t i on suivant | a revendication 15,
caract6rise en ce que |'organigsne { St rept onyces therm oar- chaensis NC B
12213, ou un nutant de celui-ci, StnNgptorgces avermtilis ATCC 31272 ou
Streptg@ny- ces hygroscopi cus subss ¥ €0l acri nosus FERM P 1438. 35 17.
St rept omyces t hernoarchaensis NCIB 12213 et ses rutants et la matiere
genetique de ceux-ci qui participe a |la synthese de conposds de la fornule
(Il )Vt el | e gars lefibllenRE repiaicantd [ nadivad maithylal Ethyle 13 .isoplepyadl B tdpadisentep onllatome S
E t.s cont reiaydewgdre s lev sadical métiyle), Efactifisé én cPraue Ade atlkivep nre Peagagisnhed du denre
0s®s r d@ondmyees |apprapriéopmprSeentd Juido@pi®s -de~la-igrmudl§ (B de mAniBE dderpdire un
I aquel | e R1°°m9 @9@1‘?@‘"!064“-)60}1' enle spubpitey preisolgp corpes¢iercquedion.e r adi cal
nbt hyl e, * S R3 represente | e radical nbthyle, ethyle ou
i sopr opyI‘é‘ Hflisat s”}“’é r'%?é‘?i‘f”éatﬂﬁ1?18y%lﬁ°'?@ﬁé nty '%J?Y‘H'E'éﬂ‘?’he‘e ‘1'(‘}"-2%’84999" d'un

composé de la formule (lf) dans laquslle R' représente le radical isopropyle et R? représente un atome
25 d'hydrogéne.

15. Utilisation suivant la revendication 13 ou la revendication 14, caractérisé en ce que I'organisme est une
souche de §treptomyces thermoarchaensis, Streptomyces cyaneogriseus noncyanogenus, Streptomy-
ces avermitilis ou Sireptomyces hygroscopicus subsp. aureolacrimosus.

30 .
16. Utilisation suivant la revendication 15, caractérisé en ce que l'organisme est Streptomyces thermoar-
chaensis NCIB 12213, ou un mutant do celui-ci, Streptomyces avermitilis ATCC 31272 ou Streptomy-
b,- ces hygroscopicus subsp. aureolacrimosus FERM P 1438. '

35 17. Streptomyces thermoarchaensis NCIB 12213 et ses mutants et la matidre génétique de ceux-ci qui
participe a la synthese de composés de la formule (Il) telle que définie dans la revendication 13.

L Revendications pour les Etats contractants suivants : AT, ES

40 1. Procédé de préparation de composés répondant .é la formule (I)

(1)

dans laquelle
R! représente le radical méthyle,
R? représente le radical méthyle,
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5 I (i)
1 11 10 Me "\S \ 1Hre

R&A RS OHIi5 (ob R4 reprdse@PO242082®B1Ical hydroxyl e ﬂ lum
reprdsente un atone d' hydr ogbne ou bien R4 et R5 for rrerlmllmunm H |
t attachds EJun groupe CJO € ol bl en®

| " at d
Io?sglrjrg -i— ?%E{E%rgsgﬁ (llaiej g§:h$§t§ '&gjem‘gm_ 8fuel R4 et RS fornent, ensenbl e

avec | ' atone carbons au Sont attachds, un groupe C=0, alors R2
pout 6gal ement representer un radical al ddhydo; 20 OU bien R2
reprgsente un radi cal hydroxyndt hyl e et A—represente un oy@qu 25
- 4 so R -~~~ ob Rs

represente un atone d' kydrggRne ou | e radi cal hydrony&f—f" avec | es
conditions quo |grsque R2 ir,ep esente | gyradi cdiim-thyle ?l {4 represente le
radi cal n6t hoxy, alors R3 jno Qout pas representer un radl-cao m~t hyl e ou

i sopropyl e et |orsque R2 r&3veXente | e radi cal hydroxyndt et R6

reprdsente | e radical hydro | ¥eal ors R3 no pout pas re egnter de

radi cal methyle, caracteris@den ce qu'il conprend |' 6taBe C(S*nsl stant a
cultiver un organisnme du genre Streptorryces capabl e de produire au noins

| " un desdlts co oses, si bien qu' au noins |'un desdits 40 conposes est
prodifi tet (°" Pfé?eét°s‘~t9dFF'A‘ial Evdfoes @ P BEBoYY R 'wsv%m stame- gsirgdng, owpbien.
Procedd s 5] f‘i" °’Pe§? ‘?ﬁ'ﬂ’l’ bffome de carhope é@” dls 3PNt @achizoureroyrey 'e@ePHe le
r adi_cal car %ﬁﬁ °1“§ ?Yﬁ'bl('? danp g'equg' R 'g@eﬁ’@“"s‘hl"{)%’ﬂb'e 2yo¢ EJeRRIf at i on
édfar act t ; a?f'é U @roURe Qi Py alorgy R é’f“tlffa?'gﬁ\té%p PR unJadical

r ux £ | et -A- repré6sente un
gr ougﬁ (i F? g‘?’fmsre 'g%ﬂ%q’q {e}%&o} ﬁ'éhgg Pﬁr%?criég'g{'?rﬁ%&?euoxyl e et R5 repr~sente

un atone d' hydrogbne, ou bien R4 et Rs fornent, ensenble avec |'atone de

carbono auquel Ils sont attaches, un groppe C = 0. 50 4. Procede suivant

I une quel conque des revendications Ho-cgdentes, caracterise on ce quo
"organi sme du genre Streptonyces gst e pbce Streptorryces

ther noar chaensi s ou Streptonyces c;/KneJaérlseus non cyanogenus. 5. Procede

suivant |a revendication 4, caracterisd ertl ce que ledit organisns est le

sui vant Streptomnmyces 55 t her noar c 626$ s NCI B 12015, NCIB 12111, NCI B

12112, NCIB 12113, NCI B 12114, NCl Bg&®?2 olueNCl B 12334 ou Streptonyces

cyané‘bgrl Seus noncyanogenus NRRL 15773, #u un nutant de n'inporte |aquelle

decessouches 38 EP 0 242 052 B1 Me T T T T I A

* 6. Corrp05|t|on pesticide ou de luttre contre |les
org.a-n Sms??'f%é | es a util |se autrerrent e sous forme d' une conposition

har pace ﬂﬂ“‘ 6tﬂ 8‘("’39 au moins yn conpose
d ‘ kg tagﬂg A T L
] py ue

de | a for sente unr?r:lﬁ ou csopro 2] et lorsq réprésente le ra cal
i pI usi eurs h?&f’&ymé é?)?ésg ?hydroxyle, alors R® ne peut pas représenter de radical
: \/ méthyle, caracténsé en ce quiil comprend ['étape consistant & cultiver un organisme du genre
Streptomyces capable de produire au moins I'un desdits composés, si bien qu'au moins I'un desdits

40 composés est produitet, si on le souhaite, on isole ledit ou lesdits composés.

2. Procédé suivant la revendication 1, caractérisé en ce que R® représente le radical isopropyle dans le
produit.

45 3. Procédé suivant la revendication 1, caractérisé en ce que, dans le produit, R! et R? représentent des
radicaux méthyle, R® représente le radical isopropyle et -A- représente un groupe (i) dans lequel R®
représente le radical hydroxyle et R® représente un atome d'hydrogéne, ou bien- R* et R® forment,
ensemble avec I'atome de carbone auquel ils sont attachés, un groupe C=0.

80 4. Procédé suivant I'une quelconque des revendications précédentes, caractérisé en ce que I'organisme

du genre Streptomyces est l'espéce Streptomyces thermoarchaensis ou Streptomyces cyaneogriseus
non cyanogenus.

§. Procédé suivant la revendication 4, caractérisé en ce que ledit organisme est le suivant Streptomyces
55 thermoarchaensis NCIB 12015, NCIB 12111, NCIB 12112, NCIB 12113, NCIB 12114, NCIB 12212 ou

NCIB 12334 ou Streptomyces cyaneogriseus noncyanogenus NRRL 15773, ou un mutant de n'importe
laquelle de ces souches.

38



5 7. Procede pour conbattre des organi snmes nuisi bl es dans e domal ne
agricole, horticole ou forestier, ou dans des entrep8ts, IwRL
ediflces, ou d autres places publp_:lqygaz o&sgf’ autres. enJrlllnamtlmHuur"tlll‘ es
organi smes nui si bl es, caract6ris6 en ce que |'on applique a@uxtpl &ntés bu a
toute autre vegetation, ou aux organi smes nuisi bl es eux-ngnes, ou en un
endroit ®b Cisndositparpesticide eu dpilawrd ictrire ddsforgasismesthuisible® (@ YiliseiSduttenicht QuUeBPBIaree

sui vant | a d'ensexupesiion pharnfaceutiGuel .quiRoatizeldiee propurtiont efficacerdianawihis a conapesé/de la
car act 6r i sefotmylec(d tefjeique| définiadage lairevardicatinn 15 aitii egursarplusides excipisets oy, véhicuss.
acariens ou des nematodes. 9. Streptonyces thernoarchaensis NCIB 12212 et
ses muf adt sPrefédP foyrgemistte des Awenises ndisiblesdaes &g dangine pgricole, hopligaly pu-fofeetien op g
synt hese de % epdls, magdtins, S4if @vemaﬁle@f iPlgpps jpublipges. ex Frﬂrt@a@'i'%ws ﬁLﬂsent
conpose de PHOOISHEE Auisipl @"é?cﬁéﬁ' RS 8'? U8 pu pland g Pt i on
d' un corrposs% % O[ganismes yfsigles pypgm °s'o°é‘ 8'h°°d"sd?9°8tﬁme\%a"ﬂﬁ "%t o
d un tel NS compPsSSUyat 9-32 '@E‘l"~~ CoH 35 (dans | aquelle Rl
represen e S p

gseliiapit tﬁy db&ﬁ@%ﬁ@! ?&LJ&Y t?on ﬁLJJ%’chéﬁfé)% éecha%t&e( aﬁ.grgéserﬁ?s.bfeﬁQén‘?ﬁﬁﬁk&a%‘.
cul five un organi sne u genre Streptonyces appropri 6 en presence d' un

CONMpPOS6 @e bisploRy&Bs! thorhdalohadiBls TRAE $5282 & BdsOHMrtLotUR nidlfbre génsffIETRIO TEWEE ghid
formulg (11 {pe 3% 5 o@o bl Rivar® 1 rbveRdi@tiére1. CONPOSe en question. 11.
Utilisation suivant |a revendication 10 d' un conpose tel quo defini dans |a

revaadi cab) onisdiopaun co@pdss @dus fdmile @) Selort RNRaMGicalioreh 2onf vas | 1€ ptebaritionl aNE
I aql;el | e Rlcamppséadedaioandie(ily chdbssab (duskundép lde typb 5100 Hepleboaipbs®) un at one
d' hydrogene. 45 12. Uilisation suivant |a revendication 10 ou la
revenddocation 11,,caract~ris6 on ce que |'organi sne est une souche de

St rept omyces t her noar chanesi s, Strepto&ﬂces cyaneogri seus non cyanogenus,
Streptomy- ces avermtiliggou Strepto groscopi cus subsq.

aur eol acri nosus. 50 13. Ut§ ivant 1a revendication 12,
caracterise en ce que |'@gfGa ] S
12213,%ou un nutant de ¢ Strt‘bni/cs avermtilis ATCC 31272 ou
Streptomy- ces hygrosg s FERM P ((438. 14.
Streptonyces thernoarc b
gdn~ti que de ceux-ci qU| S
formulg (11) telle que defin

icipe a la synthese de conposes de |a
| a revendi cation 10. 39

L (dans laquelie R' représente le radical méthyle, éthyle ou isopropyle et- R2 représente un atome
d'hydrogéne ou le radical méthyle), caractérisé en ce que l'on cultive un organisme du genre
Streptomyces approprié en présence d'un composé de la formule (I), de manidre 3 produire un

40 composé de fa formule (ll) et, si on le souhaite, on isole le composé en question.

11. Utilisation suivant {a revendication 10 d'un composé tel que défini dans la revendication 3 pour la
production d'un composé d ela formule (ll) dans laquelle R! représente le radical isopropyle et R?
représents un atome d'hydrogéne.

12. Utilisation suivant la revendication 10 ou la revendication 11 ,!caractérisé en ce.que l'organisme est une
souche de §_treptomyces thermoarchanesis, Streptomyces cyaneogriseus non cyanogenus, Streptomy-
ces avermitilis ou Stroptomyces hygroscopicus subsg. aureolacrimosus.

s0 13. Utilisation suivant la revendication 12, caractérisé en ce que l'organisme est Streptomyces thermoar-
“chaénsis NCIB 12213, ou un mutant de celui-ci, Streptomyces avermitilis ATCC 31272 ou Streptomy-
ces hygroscopicus subsq. aureolacrimus FERM P 1438.

14. Streptomyces thermoarchaensis NCIB 12213 et ses mutants et la matiere génétique de ceux-ci qui
65 participe a la synthese de composés de Ia formuls (ll) telle que définie dans la revendication 10.
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