
EP 0214731 01 FY- This invention relatesto antiparasitic agents and in
particular to compounds related to the avermectins and milbemycins but
having a. novel substituent group at the 25-position and to a process for
their ~ -.5*- ;''6''preparation.' -The avermectins are a group of broad
spectrum antiparasitic agents referred to previously as the C-w078
compounds. They are produced by fermenting a strain of the microorganisms
Streptomyces .d-,  evermitdlis ATCC 31261, 31271 or 31272 under aerobic
conditions in an aqueous nutrient medium -containing Inorganic salts and
assimilable sources of carbon and nitrogen. The morphological and cultural
is 1r3:,,'. ':::: :X10 properties of the strains ATCC 31267,31271 and 31272
are described in detail in British Patent Specification .r:  .::~;no.
1573955 which also. describes the isolation and the chemical structure of
the eight Individual ;,i   components which make up the C-076 complex. The
milbemycins are structurally related macrolide antibiotics lacking the
sugar residues at the 13-position. They are produced by fermentation, for
example as 'described In British Patent Specification no. 1390336 and
European Patent Application publication no. t4Dri ,-is . 01t 70008. . We
have now discovered that by adding certain specified carboxylic acids, or
derivatives thereof, to the fermentation of an averrectin producing
organism It is possible to obtain novel compounds, related to the TZ,:: ; 2
avermectics but having' an unnatural substituent group at the 25-position
In place of the isopropyl or sec- butyl group which is normally present.
The novel compounds are highly active antiparasitic agents having ,0
particular utility as anthelmintics, ectoparasiticides, insecticides and
acaricides. -@   Thus, according to one aspect of the Invention there Is
provided a process for producing a novel avermectic derivative having an
unnatural substituent group at the 25-position which comprises adding a
carboxylic acid, or a salt, ester or amide thereof or oxidative precursor
therefor, to a fermentation of an avermectic producing strain of the
organism Streptomyces avermitilis and isolating the novel avermectic m  .;-
at;  ~25 derivative. 4- .. ..      Conventional chemical transformation
reactions can be used to prepare further derivatives from these S;--: A.
compounds. Thus, according to a further aspect of the Invention there are
provided compounds having the -7-forrnula: 30~~~~~~~~~~ .  35 ~~~~
40~~~~~~~ l-4.-;    (a)-- wherein the broken line at the 22-23 position
representsan optional double bond and wherein R'is Hor 50OH and the double
bond is absent, or, the double bond Is present and RI is absent; 5o RI is
an alpha-branched Ca-Cs alkyl, elkenyl, alkoxyalkyl or aikylthloalkyl
group; an. alpha-branched S         ~~~c4-Ce alkynyl group; a'(Cc -C.
cycloalkyi)alkVl group wherein the alkyl group Is an alpha-branched Cg-aCs
....... .  alkyl group; a Cs-Cs cycloalkyl or C-Cs cycloalkenyl group,
either of which may optionally be substituted by methylene or one or. more
C1-C4 alkyI groups or halo atoms; or a 3 to 6 membered oxygen or sulphur
.-containing heterocyclic ring which may be saturated, or fully or
partially unsaturated and which may 22~ optionally be substituted by one or
more C1-C4 alkyl groups or halo atoms; __    .           R3 is hydrogen or
methyl; RI is. H or a 4'-(alpha-L-oleandrosyl)-alpha-L-oieandrosyloxy group
of the formula: .  ,  .7 I -1 Ae *.6    .   CH3O_    .
H* ie  . .....                                              0  - >   -
XO~~~~~~~ ~~<CHCH 3 5- -                     .               3 03 Be . An.
A - : - -2 X ; * ... j.-, ... -, . ::~~ ~.m; ; *(I    EP 0214731 Bi with
the proviso that when RI is alikyl it Is not isopropyl orsec-butyl, and
when R4 is H, R' is not 2-buten-2-yl, Axi,. -^. ;-. 2-penten-2-yl or
4-methyl-2-penten-2-yl. In the above definition, alkyl groups containing 3
or more carbon atoms may be straight or branched -:chain. Halo means
fluoro, chloro, bromo or lodo. Alpha-branched means that the carbon atom
attached to 5  the 25-ring position is a secondary carbon atom linked to
two further carbon atoms, or In the case where R' is alkoxyalkyl or
alkylthloalkyl, It is linked to a further carbon atom and an oxygen or
sulphur atom. When R2 is alkyl of 5 or more carbon atoms, the remainder of
the alkyl chain may be straight or branched chain. 



Preferred compounds of the formula I are those wherein RI is
4'-(alpha-L-oleandrosyl)-alpha-L- 0.."  oleandrosyloxy. Also preferred a
compounds of the formula I wherein RI Is a C8 or Cs cycloalkyl or cyclo-
alkenyl group which may optionally be substituted by one or more CI-C4
alkyl groups, cyclopentyl being :particularly preferred. In another group
of preferred compounds R' is cyclobutyl. In another group of -preferred
compounds.R2 is cyciobutyl. In a further group of preferred compounds RI is
a 5 or 6 membered ; oxygen or sulphur containing heterocyclic ring,
particularly a 3-thienyl or 3-furyl ring, which may optionally be
substituted by. one or more C1-C4 alkyl groups or halogen atoms. In a yet
further group of preferred -=Sr;  -15.i oompoundsR2 Is a  CMs-C8
alkylthioaskyl group, particularly a 1-methylthisthyl group. .  .'-'-''.-''
In accordance with the invention the compounds of formula I wherein RI is
OH and the double bond Is -absent or wherein the double bond Is present and
R1 is absent and R4 is 4'-(alpha-L-oleandrosyl)-alpha-L- I-..    .
oleandrosyloxy are prepared by fermenting an avermectin producing organism,
such as a strain of the :.organism Streptomyces avermftffis ATCC 31267,
31271 or 31272, In the presence of the appropriate carboxylic acid of the
formula R CO2H, wherein R' is as previously defined, or a salt, ester, or
amide thereof ;0 -^ -or oxidative precursor therefor. The acid is added to
the fermentation either at the time of inoculation or at -;;-   ..
intervals during the fermentation. Production of the compounds of formula
(I) may be monitored by removing samples from the fermentation, extracting
with an organic solvent and following the appearance of the' compound of
formula (I) by chromatography, for example using high pressure liquid ; .
... - 25 chromatography. Incubation is continued until the yield of the
compound of formula (1) has been '    maximised, generally for a period of
from 4 to 6 days. -   A preferred level of each addition of the carboxylic
acid or derivative thereof is between 0.05 and 1.0 grams per litre. The
best yields of the compounds of formula (1) are obtained by gradually
adding the acid X to the fermentation, for example by daily additions of
the acid or derivative thereof over a period of several 30  days. The acid
is preferably added as a salt, such as the sodium or ammonium salt, but may
be added as an 7 '    e ''.'ester, such as the methyl or ethyl ester or as
an amide. Alternative substrates which may be used In the -.-.'- '_ -  '
fermentation are derivatives which are oxidative precursors for the
carboxylic acids; thus, for example o ....... ......suitable substrates
would be aminoacids of the formula R1CH(NH2)CO2H, glyoxylic acids of the
formula ,R'COCO2H, methylamine derivatives of the formula R2CHtNH2,
substituted lower alkanoic acids of the = 3~ "formula RNCH2LCO2H wherein n
Is 2,4 or 6, methanol derivatives of the formula R2CH20H or aldehydes of
.:'the formula R2CHO, wherein RI is as previously defined. The media used
for the fermentation may be a - ..:.. ... 'conventional complex media
containing assimilable sources of carbon, nitrogen and other trace
elements. ..-':However we have found that for better results a strain of
the organism derived from Strmptomyces avermitilis ATCC 31271:which gives
Improved yields of a compound of formula I when cultured in a semi- t-.40
defined medium may be used and this has the advantage that crude solvent
extracts contain significantly less unwanted material which greatly
simplifies the subsequent isolation and purification stages. Such a strain
has been deposited with the National Collection of Industrial Bacteria
(NCIB) on 19th July, 1985 under the accession number NCIB 12121. The
morphological and cultural characteristics of this strain are . ' '' ':
otherwise generally as described in British Patent specification no.
1573955 for strain ATCC 31267. Q-1'+ ' -:  "  45  After fermentation for a
period of several days at a temperature preferably in the range of from 24
to ;    .   33C, the fermentation broth is centrifuged or filtered and the
mycelial cake is extracted with acetone or .. ...methanol. The solvent
extract Is concentrated and the desired product is then extracted into a
water- .*i<. - Immiscible organic solvent, such as methylene chloride,
ethyl acetate, chloroform, butanol or methyl -Isobutyl ketone. The solvent
extract is concentrated and the crude product containing the compounds of
s.  formula (I} is further purified, as necessary by chromatography, for
example using preparative reverse phase, high pressure liquid
chromatography. ' : -'The product is generally obtained as a mixture of the
compounds of formula (I) wherein R4 is 4'-falpha- . .;
L-oleandrosyl)-alpha-L-oleandrosyloxy, RI is OH and the double bond absent
or RI is absent and the double bond Is present and wherein R3 is H or CHi;
however the proportions can vary depending on the particular -carboxylic
acid employed and the conditions used. We have found that a broad range of
carboxylic acids as defined by R'CO2H may be added to the I--       . :
fermentation to yield avermectins having a novel substituent group at the
25-position. Examples of particular acids which may be employed include the
following: 2-methylvaleric acid --. 60    2-methylpent-4enoic acid
2-methylthioproplonic acid 2-cyclopropyl propionic acid cyclobutane
carboxylic acid I>'^,--- ~   -     cyclopentane carboxylic acid. 65
cyclohexane carboxylic acid I  ...
3 '.z 



Risi j              ... ;.-: .. .  :          EP 0214731 BI cycloheptane
carboxylic acid 2-methylcyciopropane carboxylic acid
3-cyclohexene-1-carboxylic acid and thlophene-3-carboxylic acid ; s    In
one particular and preferred aspect of the invention, the fermentation is
performed In the presence .4;.;4 ~~..~-a.- of cyclopentane carboxylic acid
sodium salt to yield predominantly the compound of formula (I) wherein 81
.5X OH, the double bond' is absent, R2 is cyclopentyl, R3 Is CH2 and RI Is
4'-(alpha-L-oleandrosyl)-aIpha-4- : 'oleandrosyloxy. In another' preferied
aspect of the invention, the fermentation Is performed In the presence of
10  thiophene-3-carboxylic acid sodium salt to yield predominantly the
compound of formula (1) wherein RI is OH, the double bond is absent, R2 is
thien-3-yl, Rs is CHs and R' Is 4'-(alpha-L-oleandrosyl)-alpha-4-
:oleandrosyloxy. In a further preferred aspect of the Invention the
fermentation is performed in the presence of 2- methyithlopropionic acid
sodium salt to yield predominantly the compound of formula (1) wherein RI
is OH, : ,   the double bond is absent, R2 Is 1-methylthioethyl, RA is CHW
and R' is 4'-(alpha-L-oleandrosyl)-alpha4- oleandrosyloxy. Compounds of the
formula (1) wherein the double bond is present and R' Is absent may
alternatively be prepared from the corresponding compound of formula (1)
wherein RI Is OH and the double bond is absent by a dehydration reaction.
The reaction is performed by first selectively protecting the hydroxyl
groups at A:' :=' ''' '20  the 5 and 4" positions, e.g. as the
t-butyidimethylsilyloxy acetyl derivative, then reacting with a substituted
thlocarbonyl halide, such as (4-methylphenoxy)thiocarbonyl chloride,
followed by heating in a high boiling point solvent, e.g. trichiorobenzene,
to effect the dehydration. The product is finally deprotected to give the
unsaturated compound. These steps together with appropriate reagents and
reaction conditions are described in United States patent 4328335. .6
The compounds of formula I wherein RI is H may also be prepared from the
corresponding compounds ''wherein   is CH3 by demethylation. This reaction
is achieved by treating the 5-methoxy compound, or a J .  :' ';. . .
-suitably protected derivative thereof, with mercuric acetate and
hydrolysing the resulting 3-acetoxy enol NO --o!  '    ' ether with dilute
acid to give the 5-keto compound. This is then reduced using, for example,
sodium boro- hydride to yield the 5-hydroxy derivative. Appropriate
reagents and reaction conditions for these steps are ao  described in
United States patent 4423209. The compounds of formula I wherein RI is H
and the double bond Is absent can be prepared from the _q>>k  -
corresponding compound wherein the double bond is present and R1 is absent,
by selective catalytic .d  .        hydrogenation using an appropriate
catalyst. For example the reduction may be achieved using
tris(triphenylphosphine)rhodium ({) chloride as described in European
patent application publication no. --   5  0001688.- The compounds of
formula (I) wherein RI is H are prepared from the corresponding compounds
wherein R8 is 414aipha L-oleandrosyl)-alpha-L-oleandrosyloxy by removing
the 4'-(alpha-L-oleandrosyl)- alpha-L-oleandrose group by mild hydrolysis
with an acid in an aqueous organic solvent to yield the aglycone having a
hydroxy group at the 13-position; this Is then halogenated, for example by
reaction with I '  ' 40 .'' abenzene sulphonyl halide, to yield the
13-deoxy-13-halo derivative which is finally selectively reduced,for -
am example using tributyltin hydride. In order to avoid unwanted side
reactions it is desirable to protect any e  ;other hydroxy groups which may
be present, for example using a tert-butyidimethylsilyl group. This is then
readily removed after the halogenation or reduction step by treatment with
methanol containing a trace of acid. All these steps together with
appropriate reagents and reaction conditions for their performance are - 4
described In European patent application publication no. 0002615. Compounds
of the formula (I) wherein R' is H, R' Is either H or OH and the double
bond is absent, may also be prepared by adding the appropriate carboxylic
acid, or a salt, ester or amide thereof or oxidative precursor therefor, to
a fermentation of a milbemycin producing organism, and isolating the
desired milbemycin derivative having an unnatural substituent group at the
25-position. Examples of milbemycin 50  producing organisms include for
Instance Streptomyces hygroscopicus strain NRRL 5739 as described in
British Patent Specification no. 1390336, Streptomyces cyaneogriseus subsp.
noncyanogenus NRRL 15773 as described In European patent application
publication no. 0170006 and Streptomyces thermoarchaenis NCIB 12015 as
described in GB 2166436A. The compounds of the invention are highly active
antiparasitic agents having particular utility as ' .   anthelmintics,
ectoparasiticides, insecticides and acaricides. Thus the compounds are
effective in treating a variety of conditions caused by endoparasites 



Including, in particular, helminthiasis which is most frequently caused by
a group of parasitic worms described as nematodes and which can cause
severe economic losses in swine, sheep, horses and cattle as well as
affecting domestic animals and poultry. The compounds are also effective
against other nematodes 60 which affect various species of animals
including, for example, Dfrofflaria In dogs and various parasites which can
infect humans including gastro-intestinal parasites such as Ancylostoma,
Necator, Ascaris, Strong yloides,- Trichinella, Capiliaria, TrIchuris,
Enterobius and parasites which are found in the blood or :.other tissues
and organs such as filiarial worms and the extra Intestinal stages of
Strongyloides and Trichinella. i  lbe compounds are also of value in
treating ectoparasite Infections including in particular arthropod 4 'a b,,
.    EP 0214731 BI 1fr'' " ~ '- 'ectoparasites of 'animals and birds such
as ticks, mites, lice, fleas, blowfly, biting insects and migrating
dipterous larvae which can affect cattle and horses. The compounds are also
insecticides active against household pests such as the cockroach, clothes
....moth, carpet beetle and the housefly as well as being useful against
Insect pests of stored grain and of 5'agricUltural plants such as spider
mites, aphids, caterpillars and against migratory orthopterans such as
locusts. The compounds of formula (1) are administered as a formulation
appropriate to the specific use envisaged and to the'particular species of
host animal being treated and the parasite or insect involved. For i;7- so
'use as an anthelmintic the compounds may be administered orally in the
form of a capsule, bolus, tablet or =  L: -preferably a liquid drench, or
alternatively, they may be administered by injection or as an Implant. Such
formu lations are prepared In a conventional manner in accordance with
standard veterinary practice. Thus capsules, boluses or tablets may be
prepared by mixing the active Ingredient with a suitable finely divided
diluent or carrier additionally containing a disintegrating agent and/or
binder such as starch, lactose, talc, isme -  '   magnesium stearate etc. A
drench formulation may be prepared by dispersing the active ingredient In
an aqueous solution together with dispersing or wetting agents etc. and
injectable formulations may be ' : prepared in the form ofa sterile
solution which may contain other substances, for example, enough salts or
glucose to make the solution Isotonic with blood. These formulations will
vary with regard to the weight of :active compound depending on the species
of host animal to be treated, the severity and type of infection and the
body weight of the host. Generally for oral administration a dose of from
about 0.001 to 10 mg per ' ': 0 - Kg of animal body weight given as a
single dose or in divided doses for a period of from 1 to 5 days will be --
-. or satisfactory but of course there can be instances where higher or
lower dosage ranges are indicated and -.such are within the scope of this
Invention. As an alternative the compounds may be administered with the
animal foodstuff and for this purpose a .... sh;--      'concentrated
feed'additive or premix may be prepared for mixing with the normal animal
feed. -I: .  '25   For use as an insecticide and for treating agricultural
pests the compounds are applied as sprays, '- *  '  dusts, emulsions and
the like in accordance with standard agricultural practice. '.'  . ...  The
invention is Illustrated by the following Examples In which Examples 1 to
19 are Examples of the preparation of compounds of the formula (1), Example
20 is an example of a drench formulation and | _   .:   ; ;Examles 21and
22-11lustrate the antiparesitc and Insecticidal activity of the compounds.
Hi;~ -.; 0           A Aa,        ' , ' '  ,         .  ~~~~~Example. 1'
A':        ~~~25-Cyclopentyl-avermactin A2 A suspension of a slope culture
of S. avermtilisJ NCIB 12121 was inoculated Into 600 mis of a medium
containing lactose (12.0 g), distillers solubles (8.0 g) and yeast extract
(3.0 g), contained In a 3 litre flask, and Ea.-.ss' incubated at'28C for 3
days. The inoculum was used to inoculate 16 litres of a medium containing
soluble starch (640 g), ammonium sulphate (32 g), dipotassium hydrogen
phosphate (18 g), sodium chloride (16 g), magnesium sulphate 7H20 (16 g),
calcium carbonate (32 g), soluble yeast extract (6A g), ferrous sulphate :
'7H2 (10.016 g), zinc sulphate 7H2O (0.016 g) and manganese chloride 4H20
(0.016 g), contained in a 20 litre 40 fetrmehter.The fermentation was
Incubated at 28rC, with agitation at 250 r.p.m. and aerated at 15 litres
per minute. Cyclopentane'carboxylic acid sodium salt (1.6 g) was added
after 24 hours and again after 48 and 72 hours Incubation and the
fermentation was continued for 120 hours. After this time the mycelium was
removed byfiltration and extracted with acetone: IN-hydrochloric acid
(100:1; 3 x 7 ltres). The extract was concentrated to approximately 2
litres under reduced pressure and extracted with methylene chloride (2 x 5
litres). The'methylene chloride extract was concentrated to dryness to give
the crude product as a mobile 45  oil which was dissolved In diethyl ether
and added to a column of silica gel (1 kg). The column was eluted 



with diethyl ether collecting 100 ml fractions. Fractions 20-40 were
combined and the solvent evaporated F=. . 'a "    to yield partially
purified material. The product was dissolved In a mixture of methanol and
water (4: 1) and chromatographed on a C18 Micro-Bondapack column (50 mm x
50 cm) in a Waters Prep 500 high pressure A liquid chromatograph using the
same solvent at a flow rate of 100 ml per minute. Fractions 35 to 50 so
containing the desired product were combined and rechromatographed on a CIS
Zorbax ODS (Trademark, -  .---- Dupont) column (21 mm x 25cm) eluting with
a mixture of methanol and water (4:1) at a flow rate of 9 mis. An';    . '
' per minute. The relevant fractions were combined and the solvent
evaporated to yield the compound of formula (I) wherein RI is OH, the
double bond is absent, RI is cyclopentyl, RI is CH2 and R4 is 4'-(alpha-L-
G-.'-'    '''oleendrosyl)-alpha-L-oleandrosyloxy as a white powder. m.p.
150.5-151C. The structure of the product as  was confirmed by mass
spectrometry and by C13 nuclear magnetic resonance spectroscopy as follows:
Fast atom bombardment mass spectrometry was performed on a VG Model 7070E
mass spectrometer ..using a sample matrix of triethylene glycol with solid
sodium chloride. (M + Na)* observed at m/e 939 .(theoretical 939). Electron
impact mas spectrometry was performed using a VG Model 7070F mass
spectrometer. The' 60  in/a values for the principal fragments.were: 335,
317, 275, 257, 251, 233, 205, 181, 179, 145, 127, 113, 111, 95 and 87. The
13C nucleartmagnetic resonance spectral data were obtained on a Brucker
Model WM-250 . .'.'.:.spectrometer with a sample concentration of 20 mg/ml
in deuterochloroform. The chemical shifts in parts -.-per million relative
to tetramethylsilane were: 14.1, 15.3, 17.8, 18.5,19.9, 20.3, 24.6, 25.9,
26.2, 29.3, 34.4 2  , (2C), 34.7, 36.7, 37.8, 39.8, 40.5, 41.0, 41.3, 45.8,
56.4, 56.6, 57.8, 67A; 67.6, 68.0, 68.3, 68.7, 69.9, 70.5, 76.0, e , . . -.
-- -. -- - v - . .~    EP 0214731 B1 77.6 (2C), 78.3,79.5,80.7 (2C),
81.8,94.9,98.7,99.8, 117.7,118.5,119.8, 125.0, 135.8, 136.3, 137.8, 140.1
and 173.8. Example 2 A suspension of a slope culture of S. avermitilis ATCC
31271 was inoculated into 50 mis of a medium . containing lactose (1.0 g),
distillers solubles (0.75 g) and yeast extract (0.25 g), contained In a 350
ml flask, and incubated at 280C for 3 days. This inoculum (4 mIs) was used
to inoculate each of 50 flasks containing I...  ;   -50 mis of medium
containing corn starch (2.0 g), soya flour (0.35 g) and yeast extract (0.25
g) contained in a 350 ml flask, and the flasks were incubated at 28C. After
24 hours, oyclopentane carboxylic acid sodium salt (5 mg) was added to each
flask and incubation * Z. ,;-:10  was continued for a further 5 days. After
this time the contents of the flasks were bulked and the mycelium separated
by centrifugation. The mycelium was extracted with acetone:1 N-hydrochloric
acid (100:1) and .--.:'the acetone extract 'concentrated to dryness. The
extract was analysed high pressure liquid -. chromatography and was shown
to contain a product Identical with the product of Example 1. Example 3 An
inoculum was prepared as described in Example 1 and used to inoculate 50
mIs of the medium as . .. ....  used in Example 1, contained in 350 ml
flasks. After Incubation for 24 hours, 2-aminocyclopentyl acetic acid
(cyclopentylglycine) (5 mg) was added and the fermentation was continued
for a further 5 days. The 20  product was recovered by extraction of the
mycellum with acetone and methylene chloride. The extract 20 was analysed
by HPLC which Indicated that the product contained a compound identical to
the product of :41 s 2    ;   Example 1. .
~~~~~~~~~~~~~Example4 The conditions of Example 3 were followed except that
cyclopentyl methanol was used as substrate i#.-o.  -  with similar results.
$X; Aid-   Z6                                        Example 5 The
conditions of Example 3 were followed except that the methyl ester of
cyclopentane carboxylic id-- !      -acid, dissolved in methanol, was used
as substrate with similar results. Example 6 3..0.:: The conditions of
Example 3 were followed except that cyclopentane carboxylic acid, dissolved
in *=-. ...-. methanol was used as substrate with similar results. i _  .:
d               Example 7 25- Thien-3-yi)avermectin A suspension of a slope
culture of S. avermitilis NCIB 12121 was inoculated Into 600 mIs of a
medium W;."Sca  tcontaining lactose (12.0 g), distillers solubles (8.0 g)
and yeast extract (3.0 g), contained in a 3 litre flask, and i.. --;  --
incubated at 28C for 3 days. The Inoculum was used to inoculate 16 litres
of a medium containing soluble Am ^     ~;;- -;    starch (640 g) ammonium
sulphate (32 ), dipotasslum hydrogen phosphate (16 g), sodium chloride (16
g), 



40  magnesium sulphate 7H20 (16 g), calcium carbonate (32 g), soluble yeast
extract (6.4 g), ferrous sulphate 7H20 (0.016 g) zinc sulphate 7H20 (0.016
g) and manganese chloride 4H20 (0.016 g), contained in a 20 litre [.  ..
fermenter. The fermentation was incubated at 28'C, with agitation at 250
r.p.m. and aerated at 15 litres per Tminute. Thiophene-3-carboxylic acid
sodium salt (1.6 g) was added after 24 hours and again after 48 and 72
hours incubation and the fermentation was continued for 120 hours. After
this time the mycelium was -----l ! -  :-   removed byfiltration and
extracted with acetone: IN-hydrochloric acid (100:1; 3 x 7 11tres). The
extract was Ad  concentrated to approximately 2 litres under reduced
pressure and extracted with methylene chloride (2 x 5 litres). The
methylene chloride extract was concentrated to dryness to give the crude
product as a mobile -   *.--:    oil which was dissolved in diethyl ether
and added to a column of silica gel (1 kg). The column was eluted with
diethyl ether collecting 200 ml fractions. Fractions 32-45 were combined
and the solvent evaporated .  ;   -to yield partially purified material.
The product was dissolved in a mixture of methanol and water (3: 1) and -
50  chromatographed on a C18 Micro-Bondapack column (50 mm x 50 cm) In a
Waters Prep 500 high pressure liquid chromatograph using the same solvent
at a flow rate of 100 ml per minute. Fractions 27 to 36 containing the
desired product were combined and rechromatographed on a C18 Zorbax ODS
(Trademark, -Dupont) column (21 mm x 25 cm) eiuting with a mixture of
methanol and water (3:1) at a flow rate of 9 mIs. per minute. The relevant
fractions were combined and the solvent evaporated to yield the compound of
55  formula (I) wherein RI is OH, the double bond is absent, R2 Is
thien-3-yl, RI Is CH3 and R4 is 4'-(alpha-L-
oleandrosyl)-alpha-L-Qleandrosyloxy as a white powder. m.p. 167C. The
structure of the product was ...confirmed by mass spectrometry as follows:
Fast atom bombardment mass spectroscopy was performed on a VG Model 7070E
mass spectrometer - using a sample matrix of triethylene glycol with solid
sodium chloride. (M + Na)' observed at m/e 953 60  (theoretical 953).
...... - - - - Electron impact mass spectrometry was performed using a VG
Model 7070F mass spectrometer. The
'm/evaluesfortheprincipalfragmentswere:349,331,275,265,257,247,237,219,195,
145,127,113,95 and N3. ::: - - : : 87. 65 6 V n^.......   .    EP 0214731
BI - P    -.   -Example 8 A vegetative cell suspension of S. avermitilis
NCIB 12121 held at-60C in 10% v/v aqueous (2 mIs) glycerol was Inoculated
into 50 ml of medium containing lactose (1.0 g), distillers solubles (0.75
g) and yeast extract (0.25 g) contained in a 300 ml conical flask and
Incubated at 28C for 24 hours, with shaking. -v  The inoculum was then
added to 600 ml of the above medium contained In a 3 lItre flask and the
mixture was Incubated at 280C for 24 hours with shaking. The product was
used to inoculate 10 litres of the above Adz-  . ;:     medium contained in
a 16 litre fermenterwhich was Incubated at 28Cfor;4 hours at an agitation
speed of 350 r.p.m. with aeration at 10 litres of air per minute. This
fermentation (600 ml) was used to inoculate 16 7.-.S 1i.  7 - litres of a
medium containing partially hydrolysed starch (640 g) ammonium sulphate (32
g), dipotasslum ::-- _. to: hydrogen phosphate (16 g), sodium chloride (16
g) magnesium sulphate 7H10 (16 g), calcium carbonate (32 -   g), soluble
yeast extract (6A g), ferrous sulphate 7H20 (0.016 g), zinc sulphate 7H20
(0.016 g), and manganese chloride 4H20 (0.016 g), contained in a 20 Iftre
fermenter. The fermentation was incubated at 28C, with agitation at 350
r.p.m. and aerated at 15 lItres per minute. Cyclobutane carboxylic acid
sodium salt (1.6 g) was added after 24 hours and again after 48 and 72
hours Incubation and the fermentation was 15 continued for 120 hours. After
this time the mycelium was removed by filtration and extracted with acetone
........ ::(3 x 7 lItres). The extract was concentrated to approximately 2
ltres under reduced pressure and extracted DICE :=r  *    '' ' :with
methylene chloride (2 x 5 lltres). The methylene chloride was concentrated
to dryness to give the -.w;:-^;rude product as a mobile oil. This was taken
up in iso-octane (150 ml) and the solution extracted with a mixture of
methanol (95 ml) and water (5 ml). Evaporation of the methanolic extract
gave partially purified i2 :  material which was separated into Its
Individual components by high pressure liquid chromatography as -follows:
TMe residue was dissolved In a little methanol and chromatographed in a C18
Micro-Bondapack column (50 mm x 50 cm) In a Waters Prep 500 high pressure
liquid chromatograph using a mixture of methanol/water (4:1) at a flow rate
of 100 ml per minute. Fractions 1 to 4 were combined and used in Example 9,
fractions 5 to 9 were combined and used in Example 10 fractions 10 to 19
were combined and 25  used in Example 11. and fractions 20 to 35 were
combined and used in Example 12. Example 9 .-f- s ^ ^  -
25-Cyclobutyl-avermectin B2 (R1   OH, RI  H) The combined fractions 1 to 4
from Example 8 were evaporated to dryness and the residue was re- 



30  chromatographed on a C18 Zorbax ODS (Trademark, Dupont) column (21 mm x
25 cm) eluting with a -    mixture of methanol and water (3:1) at a flow
rate of 9 mIs per minute. The relevant fractions were combined, the solvent
evaporated and the product subjected to a final purification on a Silica
Spherlsorb 5 micron (Trademark, HPLC Technology) column (10.5 mm x 25 cm)
eiuting with a mixture of methylene chloride and methanol (98:2) at a flow
rate of 4 mIs per minute. The relevant fractions were combined and 35 the
solvent evaporated to yield the compound of formula (I) wherein RW is OH,
the double bond is absent R' Is cyclobutyl, RI is H and R4 is 4
dalpha-L-oleandrosyl)-L-oleandrosyloxy, as a white powder, m.p. .110-1120C.
The structure of the product was confirmed by mass spectrometry as
follows:- Fast atom bombardment mass spectrometry was performed on a VG
Model 7070E mass spectrometer using a sample matrix of triethylene glycol
with solid sodium chloride (M + Na) observed at in/ 911 4 (theoretical
911). Electron Impact mass spectrometry was performed using a VG Model
7070F mass spectrometer. The -m/e values for the principal fragments
were:321,303,261,257,237,219,209, 191, 179, 167, 145, 127, 113, U --i -- -
111, 95 and 87. -a;;:   :                              ~~~~~~~~~~Example 10
45. 25-Cyclobutyl-avermectin A2 (RI  OH, B = CH,) The combined fractions 5
to 9 from Example 8 were evaporated to dryness and the residue was re-
chromatographed twice on a C18 Zorbax ODS (Trademark, Dupont) column, (21
mm x 25 cm) eluting with a methanol and water mixture (77:23) at a flow
rate of 9 mis per minute. Suitable fractions were combined and evaporated
to yield the compound of formula (l) wherein RI is OH, the double bond Is
absent, Ra is 50 cyclobutyl, R3 Is CH, and R4 is
4'-(alpha-L-oleandrosyV)-L-oleandrosyloxy as a white powder m.p. .
135-140CC. The structure of the product was confirmed by mass spectrometry
as follows: Fast atom bombardment mass spectrometry was performed on a VG
Model 7070E mass spectrometer using a sample matrix of triethylene glycol
with solid sodium chloride. (M + Na)+ observed at mine 925 *s'-:^ -.: . 55
(theoretical 925). :X-  Electron Impact mass spectrometry was performed
using a VG Model 7070F mass spectrometer. The m/evalues for the principal
fragments were: 596,454,321, 303,275, 237,219,209, 191, 179, 167, 145, 127,
113,111, 95 and 87. ^
~~~~~~~~~~~~~~Example 1 1 i @  ' :..%  60  25-Cyclobutyl-averrmiectin B1
(22,23-Double bond present, RI - H) The combined fractions 10 to 19 from
Example 8 were evaporated to dryness and the residue dissolved in methanol
and chromatographed on a C18 Zorbax ODS (Trademark, Dupont) column (21 mm X
25 cm) eluting with a mixture of methanol and water (4:1) at a flow rate of
9 mis per minute. The relevant fractions ::-were combined and the solvent
evaporated to give a product which was re-chromatographed on a Silica 65
Zorbax SIL (Trademark, Dupont) column (21 mm x 25 cm) eluting with a
mixture of dichloromethane and 7    . ,           .. .
EP 0u214 731  01 methanol (98.5:1.5) at a flow rate of 9 mis per minute.
The relevant fractions were combined and the ;... wd:solvent evaporated to
yield the compound of formula (I) wherein R1 Is absent, the double bond is
present, R' Is cyclobutyl, R is. H and R4 is
4'-(alpha-L-oleandrosyl)-L-oleandrosyloxy, as a white powder m.p.
135-1380C. The structure of the product was confirmed by mass spectrometry
as follows:- .'- ......  '  Fast atom bombardment mass spectrometry was
performed on a VG Model 7070E mass spectrometer using a sample matrix of
triethylene glycol with solid sodium chloride. (M + Na)+ observed at e/a
893 '__-_ '';-;  (theoretical 893). Z    ' '  '       Electron impact mass
spectrometry was performed using a VG Model 7070F mass spectrometer. The :
m/e values for the principal fragments were: 303, 261, 257, 219i 191, 167,
145,127, 113, 111, 95 end 87. Example 12 25-Cyclobutyi-avermectin Al
(22,23-Double bond present, Ra = CH,) The combined fractions 20 to 35 from
Example 8 were evaporated to dryness and the residue ._;  . .
chromatographed on a C18 Zorbax ODS (Trademark, Dupont) column (21 mm x 25
cm) at a flow rate of 9 i5 , '   mis per minute. The relevant fractions
were combined, the solvent evaporated and the product was re-
chromatographed on a Silica Sperlsorb 5 micron (Trademark, HPLC Technology)
column (10.5 mm X 25 * -.   -    cm) eluting with a mixture of
dichloromethane and methanol (98.5:1.5) at a flow rate of 4 mis per minute.
Combination of the relevant fractions followed by evaporation gave the
compound of formula (l) wherein M1 Is absent, the double bond is present,
R2 is cyclobutyl, Rs is CH2 and R4 is 4'-(alpha-L-oleandrosyl).L- Pf. . t
-20  oleandrosyloxy as a white powder m.p. 120-124PC. The structure of the
product was confirmed by mass 



spectrometry as follows:- Fast atoms bombardment mass spectrometry was
performed on a VG Model 7070E mass spectrometer using a sample matrix of
triethylene glycol with solid sodium chloride. (M + Na)' observed at Ad ho
-.' - m/e 907 (theoretical 907). ,25    Electron Impact mass spectrometry
was performed using a VG Model 7070F mass spectrometer. The m/evaluesforthe
principal fragmentswere: 578,303, 275,257,219,191,167,145,127,113,111,95
and 87. 4X,",; L.n> -  -                                      Example 13
::-.Cyclohex-3-enyl)avermectin A2 30-    The medium and conditions of
Example 1 were followed except that 3-cyclohexenoic acid sodium salt was
used as the substrate to yield the compound of formula I wherein R1 is OH,
the double bond Is absent, R' is cyclohex-3-enyl, RI is CH3 and RI Is
4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy as a white A*--7
powder mpt. 131PC The structure of the product was confirmed by mass
spectrometry as follows: i ,,~-35  Fast atom bombardment mass spectrometry
was performed on a VG Model 7070E mass spectrometer -..'' :,',using a
sample matrix of triethylene glycol with solid sodium chloride. (M + Na)'
observed at mWe 951 ;theoretical 951). Electron impact mass spectrometry
was performed using a VG Model 7070F mass spectrometer. The ... mile values
for the principal fragments were: 624,480,347,329,275, 263,245, 235, 217,
205, 193,179, 145, HUG :^.  .40 127, 113,111,95 and 87. Z  ;.   .   -
~~~~~~~~~Example 14 25-Cyclohexyl avermectin A2 The medium and conditions
of Example 1 were followed except that cyclohexane carboxylic acid .:_:45
sodium salt was used as the substrate to yield the compound of formula I
wherein RI is OH, R2 is cyclohexyl, R3 Is CH3 and A' Is
4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy as a white powder mpt. -
112-1170C. The structure of the product was confirmed by mass spectrometry
as follows: Fast atom bombardment mass spectrometry was performed on a VG
Model 7070E mass spectrometer 50. using a sample matrix of triethylene
glycol with solid sodium chloride. (M + Na)' observed at mWe 953
(theoretical 953). Electron impact mass spectrometry was performed using a
VG Model 7070F mass spectrometer. The Wme values for the principal
fragments were: 624,482,349,331, 275, 265, 247,237,219,207, 195,179, 145,
127, 113, 111, 95 and 87. 55 ..... ......
Example  15 ;  25-(1-Methylthioethyl)avermectin A2 The medium and
conditions of Example 1 were followed except that 2-methylthiopropionic
acid .; sodium salt was used as the substrate to yield the compound of
formula I wherein RI is OH, RV is 1- 60 methylthioethyl, RI is CH3 and R'
Is 4'-(alpha-L-oleandrosyl)-oleandroayloxy as a white powder, m.p. ij; _ ..
134-138C. The structure of the product was confirmed by mass spectrometry
as follows: Fast atom bombardment mass spectrometry was performed on a VG
Model 7070F mass spectrometer Of   - using a sample matrix of triethylene
glycol with solid sodium chloride.-,(M + Na)+ observed at Wine 945 65
(theoretical 945). 8* i::.:    _.,..,-..   ' EP. 0214731 B1 Electron Impact
mass spectrometry was performed using a VG Model 7070F mass spectrometer.
The rn'e values for the principal fragments were: 341, 323, 75, 263, 257,
239, 211,187, 179, 145, 127,113, 111, 95 and 87. :Z~i'. i'      '     -
' -                   ' Example 16 5  25.(2-Methylcyclopropyl)avermectin A2
The medium and conditions of Example 1 were followed except that
2-methylcyclopropane carboxylic $acid sodium salt was used as the substrate
to yield the compound of formula I wherein R1 Is OH, R is 2-
methylcyolopropyl,'R' Is CHI and R4 is
4'-(alpha-L-oleandrosyl)-oleandrosyloxy, as a white powder, m.p. ~- ~'  .
'':'  '147-.150 Can ''The structure of the product was confirmed by mass
spectrometry as follows: 



Fast atom bombardment mass spectrometry was performed on a VG Model 7070F
mass spectrometer . ..... .... >_using a sample metrixlof triethylene
glycol with solid sodium chloride. (M + Na)' observed at Wn/e 925
(theoretical 925). Electron Impact mass spectrometry was performed using a
VG Model 7070F mass spectrometer. The r,  mle values for the principal
fragments were: 596, 454, 303, 275, 237, 219, 209, 191, 179, 167, 145, 127,
113, 111, 95 and 87. a.;--_ '
~~~~~~~~~Example 17 The procedure of Example 1 was followed but using the
sodium salt of the following carboxylic acids as substrate instead of
cyclopentane carboxylic acid to yield the appropriate 25-substituted
avermectins of 20  formula (I) wherein R. is OH and the double bond is
absent or wherein the double bond is present and R' is absent, RI is H or
OH and R4 is 4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy:
2-methylvaleric acid 2,3-dimethylbutyric acid 2-methylhexanoic acid train::
. 2 2-methylpent-4-enoic acid 2-methylpentanoic acid 2-cyclopropyl
propionic acid cycloheptane carboxylic acid 4,4.difluorocyclohexane
carboxylic acid s_*        ao  4-methylenecyclohexane carboxylic acid
3-methylcyclohexane carboxylic acid i_ . w ,cyclopentene-1-carboxylic acid
1-cyclohexene carboxylic acid tetrahydropyran-4-carboxylic acid . ...
3thlophene-2-carboxylic acid 3-furoic acid ,  ,,a '-.and
2-chloro-thiophene-4-carboxylic acid. Example 18 40
25-Cyclobutyl-22,23-dihydro-avermectin B1 The product of Example 11 in
benzene is hydrogenated in the presence of trls(triphenylphosphine)-
rhodium (I) chloride according to the procedure of EP-A-0001689 to yield
the corresponding compound . of formula (I) wherein RI is H and the double
bond Is absent: 'at. ' ;   46                            Example 19
2:13-Deoxy25cyclopentyl-avermectin A2-aglycone The product of Example 1 Is
treated with dilute sulphuric acid at room temperature and the resulting
aglycone product is Isolated and reacted with t-butyidimethylsilylchloride
In dimethylformamide to provide -:-- the 23-t-butydimethylsilyl aglycone
derivative. This is dissolved In methylene chloride containing 4- ,
dimethylaminopyridine and diisopropylethylamine, cooled in ice and treated
dropwise with 4- nitrobenzenesulphonylchloride to yield the
13-chloro-13-deoxy product. This Is finally dehalogenated by reaction with
tributyltinhydride and deprotected with methanol containing a trace of
para-toluene sulphonic acid following the procedures described in
EP-A-0002615 to provide the compound of the ... .... -.. formula I wherein
R and RI are each H, RI is OH, the double bond is absent and R2 is
cyclopentyl. 55 Example 20 -Drench Formulation The product of any one of
the preceding Examples was dissolved In polyethylene glycol (average
molecular weight 300) to give a solution containing 400 micrograms/ml for
use as a drench formulation. -~~~     60 Example 21 Anthelmintic Activity
Anthelmintic activity was evaluated against Coenorhabditis elegans using
the in vitro screening test Aa.            ' ~;^; >:  described by K. G.
Slmpkin and G. L. Coles in Parisitology, 1979, 79, 19. The products of
Examples 1,7 and :  9-16 all killed 100% of the worms at a well
concentration of 0.1 micrograms per ml. ,r  .._  .; .. at   - WI    .~   -
- ' .:  - : :. ... 



16. rue                                        EP 0 214 731  B1 Example 22
Insecticidal Activity Activity against adult house fly Musca domestica is
demonstrated using a standard test procedure in . -  : -    : which the
flies are anaesthetised under carbon dioxide and 0.1 microlltres of acetone
containing the test 5  compound is deposited on the thorax of female files.
The product of Examples 1, 7 and 9-16 all killed 100% of the treated flies
at a dose of 0.01 micrograms per fly. Claims for the Contracting States: BE
CH DE FR GB IT U W NL SE 10'4 ,  .1. A compound having the formula: I_
20......                             CH             22       CH
30~~~~~~~~~~ -Itali.-. ikny gou;     CH-.ccoly~i   ru   hri h aklgopi
napabace   rC .~    R2 GI. hydrogen ormethy;CH *8 >- - -...
n M~~~~~~~~~MC |,;,sWS- ;r.: :.   30          CM:c.  (         30 5.0.
wherein the broken line at the 22-23 position represents an optiond[ double
bond and wherein Rb is H or -OH  and the double bond I absent, or, the
double bond is present and RI is absent; -DEB ; :    ~RI is an
alpha-branched C3-C8 alkyl, alkenyl, alkoxyalkcyl or alkylthioalkyl group;
an alpha-branched 2.C4C A c   ound of teCf   cycioalkyl)alkim group wherein
the alkis group is an alpha-branched Co pC 3. A alk cn group; a Cs rCC
cycloalkyl or CCg cycloalkenyl group, either of which may optionally be
substituted y  thyllne or one or more Cr-C4 alk     yl groupsorhaloatoms;
ora3to6memberedoxygenoruphur ontaining heterocyclime ring which may be
saturatede or fully or partially unsaturated and which may h    c     r   w
optionally be substituted by one or more C1-C4 alkky groups or halg atoms;
8. A is hydrogen or methyl; |.- .9-;-.40  R4 is H  or a 4s
-alpha-LoleandroIn l)-alpha-L-oleandrosyloxC group of the formula: <.  -  -
. ~~      ~     ~~~~~CH  CH 2                              \ ~~~~~~~~~~~3 .
3 L        65     1      mwiththeproviso that whenRisaikm in lis not
isopropyl r sec-butymandwhenR sHR isnot2-buten-2-yh, Hi      -
-~2-penten-2-yi or 4-methyl-2-penten-2-yl. Ski - -. i   2. A compound of
the formula I as claimed in claim I wherein R4 is
4'-(alpha-L-oleandrosyl)-alpha-L- :tI    : -    .oleandrosYloxV. -. ; r.7
'.l   3. A compound as claimed in claim 2 wherein RI Is a Cc, or C6
cycloalkyl or cycloalkenyl group which i-- "j-: -- may optionally be
substituted by one or more Cl-Cj alkVI groups. A: -:-; ~;4. A compound as
claimed in claim 3 wherein R2 is cyclopentV]. SF -        6~~~. A compound
as claimed in claim 3 wherein R 2is cyclohexyl. q: ;s---    6. A compound
as claimed In claim 2 wherein RI Is cyclobutVyl ,@ I!!;- "7. A compound as
claimed in claim 2 wherein RI is a 5 or 6 membered oxygen or sulphur
containing 60~ ~~~~~~~~~~~1 -r:          heterocyclic ring which may
optionally besubstituted by one or more CI-C4 elkyl groups or halogen *9Z:
:: atoms. It- r'           8. A compound as claimed in claim 7 wherein R2
is 3-thienyl. mr~g-4-::  :. .9. A compound as claimed in claim 2 wherein R2
is C3--, alkylthloajkyl group. -by- - 8   65 10. A compound as claimed in
claim 9 wherein RI Is 1-mothylthioethyl. OF.'"-t"- '' -;S_-.=. ::: .- . ~ ~
~ ~ ~    ~ ~ 1    '''-''- -  '-l'l' 'I
1!11 1 1i111 mi  11111   i11 IEN C
EP 0214731 81 -::   :                                  Example 22
Insecticidal Activity Activity against adult house fly Musca domestics is
demonstrated using a standard test procedure in . -   - which the flies are
anaesthetised under carbon dioxide and 0.1 microlltres of acetone
containing the test 5 compound is deposited on the thorax of female flies.
The product of Examples 1, 7 and 9-16 all killed 100% of the treated flies
at a dose of 0.01 micrograms per fly. Claims for the Contracting States: BE
CH DE FR GB IT U W NL SE 10     1. A compound having the formula: 



154 ::  0 235_   so                                                     R2
.:  ~~~~~~~~~~~~~~~~ 30~~~~~~~~~~ - CH3_> A<~~C '-20
t      w -    25                      <O-CH~~~~~~~~C3 .. - .; .  30(I)
wherein the broken line at the 22-23 position represents an optional double
bond and wherein RI is H or . "Z. -   OH and the double bond is absent, or,
the double bond is present and RI is absent; R2 is an alpha-branched C3-Cs
alkyl alkenyl, aIkoxyaIkyl or alkylthioalkyl group; an alpha-branched _ -
.~ . C4-C, alkynyl group; a (CO-CA cycloalkyl)aikyl group wherein the aikyl
group is an alpha-branched C2-C5 alkyl group; a Cs-Cs cycloalkyl or CR-CI
cycloalkeniyl group, either of which may optionally be substituted : . -
.by methylene or one or more C1-C4 alkiyl groups or halo atoms; or a 3 to 6
membered oxygen or sulphur -. -     containing heterocyclic ring which may
be saturated, or fully or partially unsaturated and which may .-"-
'"optionally be substituted by one or more C,-C4 alkyl groups or halo
atoms; R is hydrogen or methyl; - --- 40  R4 is H or a
4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy group of the formula: 40 ~
~ ~ ~    ~ ~ ~ ~ ~ C CH3            CH3 50~~~~~~~~ _  45
HO 0O 0                     0 CH 30         CH 30 with the proviso that
when R2 is alkyl it is not Isopropyl or sec-butyl, and when R4 is H, RI is
not 2-buten-2-yl, 2-penten-2-yl or 4-methyl-2-penten-2-yl. 2. A compound of
the formula I as claimed in claim 1 wherein R4 is
4'-(alpha-L-oleandrosyl)-alpha-L- -oleandrosyloxy. -.    J     3. A
compound as claimed in claim 2 wherein R2 is a Cr or Cs cycloalkyl or
cycloalkenyl group which may optionally be substituted by one or more C1-C4
alkyl groups. 4. A compound as claimed in claim 3 wherein R2 is
cyclopentyl. 5. A compound as claimed in claim 3 wherein R2 is cyclohexyl.
6. A compound as claimed in claim 2 wherein R2 Is cyclobutyl. * 60    7. A
compound as claimed in claim 2 wherein RI is a 5 or 6 membered oxygen or
sulphur containing heterocyclic ring which may optionally be substituted by
one or more CI-C4 alkyl groups or halogen atoms. 8. A compound as claimed
in claim 7 wherein R2 is 3-thienyl. 9. A compound as claimed in claim 2
wherein R2 is C3-Cs alkylthioaeJky1 group. 65     10. A compound as claimed
in claim 9 wherein R2 is 1-methylthioethyl. 10    .:;;
.   ~.            EP 0214731  B1 a,;      . -       11. A process for
producing a novel avermectin derivative having an unnatural substituent
group at the U25-position which comprises adding a carboxylic acid, or a
salt, ester or amide thereof or oxidative precursor therefor, to a
fermentation of an avermectin producing strain of the organism Streptomyces
avermitls and isolating the novel avermectin derivative. 12. A process for
producing a compound of the formula (1) as claimed in claim 1 which
comprises -I 4 ;; ;*:*-* .   fermenting an avermectin producing strain of
the organism Streptomyces avermitflls in the presence of a .. . carboxylic
acid of the formula R2CO2H wherein R2 Is as defined In claim 1, or a salt,
ester or amide thereof or oxidative precursor therefor, and Isolating the
compound of formula (1) wherein RI is OH and the double bond Is absent or
Wherein the double bond Is present and RI Is absent and RI Is
4'-(alpha-L-oleandrosyl)- 10 alpha-L-oleandrosyloxy and, If desired,
reducing the compound wherein the double bond Is present and R1 . .:..;:..
is absent to obtain the compound of formula (1) wherein R' is H and the
double bond Is absent or, if desired, I removing the
4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy group by hydrolysis
followed by Ad - .   : halogenation and reduction to yield the compound of
formula (I) wherein RI Is H. 13. A process as claimed In claim 12 wherein
the organism is Streptomyces avermitilis NCIB 12121. B5     14. A
composition for the treatment and prevention of parasitic Infections in
humans and animals, 



Including ectoparasiticidal, Insecticidal, acaricidal and anthelmintic
compositions, which comprises a compound of the formula (1) as claimed In
any one of claims 1 to 10 together with an inert diluent or carrier. 15. A
composition as claimed in claim 14 in the form of a liquid drench or an
oral or Injectable ;12':s-::  -:formulation.     : i-0 ^  -:  16. A
composition as claimed in claim 14 in the form of an animal foodstuff or In
the form of a premix or :supplement for addition to animal feed. 17. A
compound of the formula I as claimed in any one of claims 1 to 10 or a
composition thereof as ... ......   claimed in claims 14 to 16 for use in
the treatment or prevention of parasitic infections in humans and animals.
25     18. A method of combating Insect or parasite infections or
infestations, including parasitic conditions In non-human animals and
agricultural or horticultural pest infestations, which comprises applying
an ,-   - -  - effective amount of a compound of the formula (I) as claimed
In any one of claims 1 to 10 to the organism responsible for said infection
or Infestation or to the location thereof. t; i -- -a. 230 Claims for the
Contracting State: AT 1. A process for producing a novel avermectin
derivative having an unnatural substituent group at the Vir -;    -
25-position which comprises adding a carboxylic acid, or a salt, ester or
amide thereof or oxidative precursor therefor, to a fermentation of an
avermectin producing strain of the organism Streptomyces .. 35 avermitilis,
and Isolating the novel avermectin derivative. *. ~:  -   2. A process for
producing a compound of the formula: ~~~~~~~. .     .* ,   . ;          5R
-' - O- --                                                   22      CH
:aii--;~ ~ ~ ~ ~~~~~~~~~H 3sC~ -5'~~4 ..,         50 In  ; ;; -
v_-I--~~~~~~CH3 .-      55                       :I) .5-~~5 wherein the
broken line, at the 22-23 position represents an optional double bond and
wherein R1 is H or OH and the double bond Is absent, or, the double bond Is
present and 81 is absent; 60.    R2 Is an alpha-branched Cs-Cs alkyl,
alkenyl, alkoxyalkyl or alkyithioalkyl group; an alpha-branched C4Cg
alkynyl group; a {Cc-Ca cycloaikyl)alkyl group wherein the alkyl group is
an alpha-branched Cg-Cs Sh *   *     alkyl group; a CS-C  cydcoalukl or
CO-CS cycloalkenyl group, either of which may optionally be substituted by
methylene or one or more C1-C4 alkyl groups or halo atoms; or a 3 to 6
membered oxygen or sulphur containing heterocyclic ring which may be
saturated, or fully or partially unsaturated and which may 65 optionally be
substituted by one or more C1-C4 alkyl groups or halo atoms; .l *-.,. ot;-s
-a - - ~ ~ ~ ~ ~  ~    ~     1 iif .,:f  : 3:1    s.-- .;  - -
.  .   ~EP 0 214 71  B1 *:~~ -.::- Rs is hydrogen or. methyl; IR iS H or a
4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy group of the formula: 1 7
_  ................ CH3           CH3 t:~~~~~~~~~~~H
-                  v  O- O "I~~~1 ,s;,--j ! -;    ,               CH 30
CH 30 with the proviso that when R2 is alkyl it is not Isopropyl or
sec-butyl, and when R4 is H, R2 is not 2-buten-2-yl, -2-penten-2-yl or
4-methyl-2-penten-2-yl; which comprises fermenting an avermectin producing
strain of the organism Streptomyces avermitilis in the presence of a
carboxylic acid of the formula R'CO2H wherein 15  R Is as previously
defined, or a salt, ester or amide thereof or oxidative precursor therefor,
and isolating the compound of formula (1) wherein RI is OH and the double
bond is absent or wherein the double bond is present and RI is absent and
R' is 4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy and, If desired,
reducing the compound wherein the double bond Is present and RI is absent
to obtain the compound of formula (1) A  ;._._.... - - - wherein R1 is H
and the double bond is absent or, if desired, removing the
4'-(alpha-L-oleandrosyl)-alpha-L- 20  oleandrosyloxy group by hydrolysis
followed by halogenation and reduction to yield the compound of 



formula (I) wherein R4 is-H. 3. A process as claimed in claim 2 wherein the
organism is Streptomyces avermitilis NCIB 12121. 4. A process as claimed in
claim 2 wherein the acid Is added as a salt. - 5. A process as claimed in
claim 2 wherein R4 is 4'-(alpha-L-oleandrosyl)-alpha-L-oleandrosyloxy and
25 the optional removal step is not performed. 6. A process as claimed in
claim 5 wherein RI is a Cs or C6 cycloalkyl or cycloalkenyl group which may
; -  . . '  optionally be substituted by one or more C1-C4 alkyl groups. 7.
A process as claimed in claim 6 wherein R2 is cyclopentyl. -. A process as
claimed in claim 5 wherein R2 is cyClohexyl. .- ao0-   9. A process as
claimed in claim 5 wherein R8 Is cyclobutyl. 10. A process as claimed in
claim 5 wherein R' is 3-thienyl. 11. A process as claimed In claim 5
wherein R  Is l-methylthioethyl. Patentansprlikhe ffr die Vertragsstaaten:
BE CH DE FR GB IT LI LU NL SE 1. Verbindung der Formal w 40 ~~~~~~~~~~~~CH
3      2:2 _H 45~~~~~~~~R CH_ ---: . -   45 Z     ~~50 -Ri~~~~~~~~~~~~ n
-5.                                                (1 )* 4:
~~~~die gestricheite Linle an der 22-23-Positon eine fakultative
Doppelbindung reprisentiert und wormn RI glelch H oder OH ist und die
Doppelbindung fehlt oder wormn die Doppelbindung vorliegt und RI fehlt, RI
elne alpha-verzweigte Ca-C.-Alkyl-, -Aikenyl-, -Alkoxyalkyl- oder
-Allcylthloalkylgruppe, eine 60. alpha-verzweigte C4-C.-Alkinylgruppe, eins
(Cg-C#-Cycloaikyl)alkylgruppe, worli die Alkylgruppe eine alpha-verzweigte
Cg-Cs-Aikylgruppe 1st, sine C2-C#-Cycloalkyl- odor
Cs-CO-Cycloalkenylgruppe, von denen jede fakultativ mit Methylen odor eaner
oder mehreren C1-C4-Alkylgruppen oder Halogenatomen substituiert sein kann,
oder Sin 3- bis 6-gliedriger, Sauerstoff oder Schwefel enthaitender,
heterocyclischer Ring ist, der gesittigt oder vollstandig oder telweise
ungesittigt sein kiknn und der fakultativ durch eine 65oder mehrere
Ci-Cr-Alkylgruppen odor Halogenatome substituiert sean kenn, 4      .:
:.                                   2    .' .-. ' ' : . . '
~~~~~~~~~~~~~~~~~~~~~1 1l|111111 111l11111 11 IN1 c  L  M   S EP 0214731 B1
R' Wasserstoff oder Methyl ist, ,..._  b *    R4 glelch H oder eine
4'-(alpha-L-Oleandrosyl)-alpha-L-oIeandrosyloxy-Gruppe mit der Formel: CH3
CH3 5 ,,,. f,, ....   .                HO_                       O ......
.....                             CH   0 : .F.* . ;;.- - r~~~~~CFo
CnV H30. ist, unter der Voraussetzung, daS; wenn R' Alkyl let, es nicht
Isopropyl odor seci-Butyi ist, und wenn R4 oladrstox            da,
I-3 gleich H ist, R2 nicht 7-Buten-2-yl, 2-Penten-2-yi odor
4-Methyl-2-penten-2-yl ist. ;Ad.   ;- -- --     2. Verbindung der Formel I
gemB Anspruch 1, worin R4 4'-(alpha-L-Oleandrosyl)-alpha-L- W}F
......<~oleandrwsyioxy Ist. 15      R ...73. Verbindung gemai3 Anspruch 2,
worin R2 eine Co- odor Cr-CycloaIkyI- oder -Cycloalkylengruppe ist, die
fakultativ mit einer oder mehreren C1-C4-Alkylgruppen substitulert sein
kenn. 4. Verbindung gemrAl Anspruch 3, worin R2 Cyclopentyl ist. 5.
Verbindung gemaB Anspruch 3, worin R' CyclohexVyl Ist *6. Verbindung gem5S
Anspruch 2, worn R' Cyclobutyl ist. .. . ........-.....  7. Verbindung
gemaB Anspruch 2, worin RI ein 5- oder 6-gliedriger, Sauerstoff oder
Schwefel zenthaltender, heterocyllicher Ring ist, der fakultativ durch elne
oder mehrere ClC4-Alkylgruppen oder Halogenatome substitulert seln kann. 8.
Verbindung gemal3 Anspruch 7, worin RI 3-Thienyl ist x.I. .--           9.
Verbindung gemaB Anspruch 2, worin RI elne C-Ce-Alkylthioalkylgruppe ist. -
.; ._,2S   . 10. Verbindung gemAB Anspruch 9, worin RF 1-Methylthloethyl
ist. 



11. Verfahren zur 'Herstellung sines neuen Avermectin-Derivates mit elner
ungewohnllchen Substituentengruppe In der 25-Position, das des Zugeben
einer Carbonsaure oder elnes Seizes, Esters oder Amids hiervon oder eines
oxidativen Vorliufers hierfOr zu einer Fermentation eines Avermectin
produzierenden Stammes des Organismus Streptomyces avermit/is und Isolieren
des neuen Avermectin- Mf--     '- * ;30  Derivates umfaBt ''-. ' 12.
Verfahren zur Herstellung eWner Verbindung der Formel I gemi3 Anspruch 1,
des das Fermentieren .---s eines Avermectin produzierenden Stsmmes des
Organismus Streptomyces avermitiis in Gegenwart elner Carbonsaure der
Formel R2CO2H, worin R' wle in Anspruch 1 definiert !st, oder eines Saizes,
Esters oder "--- -- -       Amids hiervon odor eines oxidativen VorIlaufers
hierfOr und das Isolieren der Verbindung der Formel (1), { .' .- - ::35
worin RI OH ist und die Doppelbindung fehit odor wormn die Doppeibindung
vorliegt und RI fehit und R4 4'-.
(alpha-L-Oleandrosyl)-alphe-L-oleandrosyloxy Ist, und falls gewinscht, das
Reduzieren der Verbindung, worin die Doppelbindung vorliegt und R1 fehit,
zur Bildung elner Verbindung der Formel (I), worln R1 glelch _:. . ; -H Ist
und die Doppelbindung fehit, oder, falls gewOnscht, das Entfernen der
4-(alpha-L-Oleandrosyl)-alpha- -  , L-oleandrosyloxy-Gruppe durch
Hydrolyse, gefolgt vom Halogenieren und Reduzieren zur BlIdung der 40
-Verbindung der Formel (Ij, worin R4 gleich H ist, umfaBt. -13. Verfahren
gemB Anspruch 12, worin der Organismus Streptomyces avermitilis NCIB 12121
ist. 14. Zusammensetzung zur Behandlung und Verhitung parasitarer
Infektionen bei Mensch und Tier, $,~~ ~:      elnschliegl3ich
emtparasitfirer, insektizider, acarizider und anthelminthischer
Zusammensetzungen, die emne Verbindung der Formel I gemiB irgendelnem der
Ansprrlche 1 bis 10 zusammen mit einem inerten 4S VerdOnnungsmittel oder
Trager umfaBt. 15. Zusammensetzung nach Anspruch 14 in Form elnes
Arzneitrankes oder elner oralen oder .... ..    Injizierbaren Formulierung.
16. Zusammensetzung gemaB Anspruch 14 In Form einer Tiernahrung odor in
Form eoner . 50 r-Vormischung odor eines Zusatzes fOr die Zugabe zur
Tiemahrung. 'I .' r -,S    17. Verbindung der Formel I gemiB Irgendeinem
der Anspriche 1 bis 10 odor sine Zusammensetzung derselben gemaB den
AnsprOchen 14 bis 16 zur Verwendung be! der Behandlung odor Verhutung
parasitirer Infektionen bei Mensch und Tier. 18. Verfahren zur Bekampfung
von Infektionen odor elnem Befall durch Insekcten oder Parasiten r   -
einschliefl3ich  parasitirer Erkrankungen bel Tieren, den  Menschen
ausgeschlossen, und von ! ,   Schadlingsbefall in der Landwirtschaft odor
im Gartenbau, das des Aufbringen elner wirksamen Menge oiner Verbindung der
Formel I gemaB IrgendeBner der Ansprtche 1 bis 10 auf den Organismus, der
fOr die Infiction odor den Befall verantwortlich ist, odor auf den Ort des
Befalles umfaBt. Patentansprfiche fur den Vertragsstaat: AT t;.-'-,-.:: 60
1. Verfahren zuf Herstellung elnes neuen Avermectin-Derivates, des elne
ungewohnliche Substituentengruppe in 25-Position besitzt, welches die
Zugabe einer Carbonsaure oder eines Seizes, Esters odor Amids hiervon odor
eines oxidativen Vorlaufers hierfOr zu einer Fermentation eines Avermectin
produzierenden Stammes des Organismus Streptomyces avermitlis und lsolieren
des nouen Avermectin- .65  Derivates. 13    1111111 HEiDlHiI EDiN m m   .
;              -
l*X11111111111111~~~~~~~~~~~~~~~~~~~~~~~~~IlsD1111 L  x   S 3-aw=*-  1
~~~~~~~~~EP 0 214 731  B1 _. Verfahren zur Herstellung einer Verbindung mit
der Formel: ;. .. F.......                        R 10 :i;,; ,,^3^'. ' / ,,
-.,,  .   C3             2.       _CH 20 * worin die gestrichelte Linle an
der 22-23-Position sine falkuitative Doppelbindung reprlsentiert uind worin
RI gelech H odor OH ist und die Doppelbindlung fehit odor worm die
Doppeibindung vorliegt und RI fehit, -. 25    HF sine alpha-varzweigte
Ca-CrAlkyl-, -Alkenyl-, -Aikoxyalkyl- odor -Alkylthioa.kylgruppe, sine
alpho-verzwoigte Cr-Cg-Alkinylgruppe, sine (Cs-C.-Cycioalkyi~aiky~grupp9,
worin die Alkyigruppe Bins aipho-verzweigte C2--Cs-Aikylgruppe 1st, sins
Cr-Cr-CycioaikVl- odor Cs"C-C~Cyoalokenyigruppe, von denen jecle fakultativ
mit Methylen odor einer oder mehreren C1-C4-AikVlgruppen oder Halogenatomen
substituiert sein kann, odor sin 3- bis 6-gliedriger, Smuerstoff odor
Sohwefel enthaitender, heterocyclischer 



30Rin 1sder geslttigt odor volistflndig odor tsilweise ungesgttigt sein
kann und der falcuitativ durch sine odor mrehrere C1-C4-Aikylgruppen oder
Halogenatome substituiert soin kann, RI Wasserstoff odor Methyl ist, R4
gleich H odor sine 4'-(alpha-L-Oisandrosyl)-alpha-L-oleandrosyloxy-Gruppe
mhit der Formel: f   38~~~~~~~~~~~~~~ HO CH            CH30 lst, untor der
Voraussetzung, daoB, wenn R' Aikyl lst, es nicht isopropyl odor sec.-Butyli
st, und wenn R 4 '-45 gisiCh H lst, RI nicht 2-Buten-2-yl, 2-Penten-2-yl
odor 4-Methyl-2-penten-2-yi 1st, welches das Fermentieren sines Avermectin
produzierenden Stammes des Organismus Streptomyces avermitilis in Gegenwart
diner Ii       ~~~Carbonslutre mit der Formel R C02H, worin R2 wie
vorstehend dlefiriert ist, odor sines Saizes, Esters odor Amids hiervon
odor sines oxidlativen Vorlbufers hierfOr und dos isolieren der Verbindlung
mit der Formel (ii, worin RI OH 1st und die Doppelbindung fehit, odor worin
die Doppelbindung vorhonden 1st und RI fehit, und 50 R4
4'-(alpho-L-Oieandrosyi)-alpha-L-oleandriosyloxylst, und suf Wflnsch des
Reduzieren der Verbindung, in der die Doppelbindung vorhanden !vt und RI
fohit, urn die Verbinclung mit der Formel (1) zu gewinnen, worin RI gleich
H 1st und die Doppeibindlung fehit, odor auf WOnsch dos Entfemen der
4-(alpha-L- Oleandrosyl)-ailpha-L-oleandrosyloxy-Gruppe durch Hydrolyse und
anschliegendes Halogenieren und R~eduzleren, urn die Verbindlungen mit der
Formel (1), in der R4 gleich H let, zu gewinnen, umfaBt. 4..55' 3 Verfahren
gemiB Anspruch 2, worm der Organismus Streptomyces avermitilis NCIB 12121
ist. 4. Verfahrsn gemnAB Anspruch 2, worin die Sdure als Selz zugesetzt
wird. 7. _ .          5. Verfahren gemi Anspruch 2, worm R
4'-(alpha-L-Oleandrosyi)-alpha-L-oleandrosyloxy ist und der Fakultative
Entfernungsschritt nicht durchgef~hrt wird. 6. Verfohren gernfi Anspruch 5,
worn RI emse Cs- odor Cs-Cycioalkyl- odor -Cycloalkenyigruppe ist, die e0
'fakultatlv durch sine odor mehrere C.1-C4-Alkyigruppen substitulert seon
konn. 401         ~~~7. Vsrfahrsn gemAS Anspruch 6, worin RI
Cyclopentyileit. 8. Vsrfahren gemfiB Anpruch 5, worm  R Cyclohexyl 1st. B.
Verfahren gemgB Anspruch 5, worin RI Cyclobutyl ist. -~~~~ ~10. Verfahren
gemAB Anspruoh 5, wormn RI 3-'Thisnyl lst. g~r65             11. Verfahren
gemAB Anspruch 5, worm  RI 1-Methylthioethyl ist. 14 M+..    I      L... r-
.i  :. -. -; - - -         :EP 0 214 731  B1 Revendleatlons pour les Etats
contractants: BE CH DE FR GB IT U LU NL SE 1.;~;-:r:: :: :-  :   1. Compos6
de formulo: v *       .5..   .........  .............  , . , .t, . . R
~~~~~. ;.....                        _..;.-.: t 2 ,  CH3 #~~~2 .
TR3 s""  m8 lquels Ialign en ointll~sen psitin 2-23 repr6sent une double
liaison facultativeeat dans 25laquelle solt R' reprdsmnte H ou OH, auquel
cas la double liaison n'axlste pas, soit la double liaison exists et
R'ns)xlste pins; R2 est un groups alkyle, alk6nyle, alcoxyalkyle ou
alkylthloalkyle en C2-C, rarnlfl en alpha; un group. al:8kynryle en C1-Cg
rarnifl en alpha; un groups alkyl~cycloalkyl en C5-Cs) dana lequel ls
groupe alkylesot un groups alkyle en Cr-Cs ramnifi6 en alpha; un groups
cycloalkyle en CS-CS ou cycloalkdnyle an Cs-Cs, {,...,  ., ....... .;., 30
un ou l'autre pouvant btre 6vantuellement substitu6s par un groups
mdthylfte ou un ou plusleurs. group3s alky.e en C1-C4 ou atomes d'halogbne;
ou un noyau h-t6rooyclique ayant de 3 A 6 chalnons et contenant de
l'oxygbne ou du soufra, lequel noyau pout Gtre satur6 ou totalement ou
partlellement insaturh et qul paut 6tre 6ventuellement subatitu6 par un ou
plusleurs groupes alkye en C1-C4 uo d'halogbne; R3 reprisenta l'hydrogbne
ou un groups m~thyla; R4 reprdsente H ou'un groups
4'.(alpha-L-ol6androsyl)-alpha-L-ol6androsyloxy de formula: 8; - - -. -- :
CH .-          CH l-3         O3 _r.H              0             0 CM 0~ 3
CH-.30 



-   t    ..           .45 6tant entendu qua loraque Ri represente un groups
alkyls, II no s'agft pas d'un group. isopropyle eu sac- b-Iutle 8t lor'que
R repr6sente H, RI no repr6sente pas un groups 2-butln-2-ybe,
2-pantsn-2-yie au 4- m6thyl-2-pentbn-2-yie. :... -::sli2. Compos6 de
formula (e ) salon la revendicatlon 1, dans laqualle RI sat un groups
4'-(alpha-L- . s... o.5  o16androayl)-alpha-L-ol6androsyloxy. 3. Com-po-6
salon la ravendication 2, dons lequel RI et un groups cycloalkyle ou
cycloalk6nyle en Ca ou C, qu: paut ptre 6ventuellement substitue par un ou
plusiaurs groupes amkyle en Co-C4. 4. Compo-6 selon IO revendication 3,
dagens oqul R" sat un groups cyclopentyle. 5. Compos6 salon Ia
revendlcatlon 3, dans Iequel R2 ast un groups cyclohexyle. 55  6. Compos6
solon ia revendication 2, dana lequal RI est un groups cyclobutyle. 7.
Compos6 solon la revenducation 2, dans lequel Rn ett un noyau h~t6roccllque
l 5 oul 6 chainons contenant de e'oxvgtne ou du soufre que peut btra
dventuellement substitu6 par un ou plusisurs groupes Alkyle on C1-C4 ou
atomes d'halogBne. 8.' Compos6 salo aR revendication 7, dens lequel RI eat
un groups 3-thI~nyle. 60     9. 'Compos6 salon la revendication 2, dans
lequel RI eat un groups alkylthioalkyle en Cs-Ca. 10. C..:pos6 selon la
revendication 9, dana lequel RI eat un groupe 1-ma thylthio6thyle. 11.
Procid de production d'un nouveau d6riv4 de I'avermectine eyant un groups
aubatituant artirficile en posltion-25 qui consists' A ajouter un acids
carboxylique, ou un sol, ester ou amide ou pr6curseur ;:oxydatif de
celul-ci, A tin milieu de fermentation d'une souche de Kobrganismle
Streptomyces avermitilis 65 produlsant I'avermectine at A Isoler Is nouveau
d6riv6 de l'avermactine.- S., i-  -- - - -
- - - 15 .1i::.... :    ,nOCi    EP 0214731 B1 1a;        N       12;
Procede de production d'un compos6 de formule (I) solon la revendication 1,
qui consists a faire fermenter une souche productrica d'avermectine de
l'organisme Strptomyces avermktills en pr6sence d'un acids carboxylique de
formule R'CO2H dans-laquelle R2 est tel que defini dans la revendlcation 1,
ou un sel, ester ou amide ou precurseur oxydatif d'un tel compoas, et a
isoler le compose de formule (I) dans .-r-. ......  5  lequel solt RI
represente OH auquel cas la double liaison nWexiste pas, soit la double
liaison exists et R' :nexiste pas, et RI est un group.
4'-(alpha-L-ol6androsyl)-alpha-L-oliandrosyloxy et, oi d6esir6, a r6dulre
le compose lorsqu'il presente une double liaison et que RI nWexiste pas
pour obtenir le compos6 de formule (I) dans lequel R1 represente H et la
double liaison est inexistante ou, si on le souhaite, a 6limlner le groupe
4- (alpha-L-ol6androsyl)-alpha-L-oleandrosyloxy par hydrolyse suivie d'une
halogenation et d'une reduction -10 pour donner le compose de formulo (I)
dans lequel R4 represente H. 13. Procede selon la revendication 12, dans
loquel l'organisme est Streptomyces avermitilis NCIB 14. Composition pour
le traltement et la prevention d'lnfections a parasites chez l'homme et
l'animal, -omprenant lfs compositions ectoparasiticides, Insecticides,
acaricides et anthelmintiques qui renferment 15 un compose de formules(1)
solon l'une quelconque des revendications 1 a 10 avec un diluant ou un
v6hlcule Inert.. 15. Composition selon la revendication 14, sous la forms
d'un breuvage liquids ou d'une formulation pour l'administration par voie
orals ou injectable. Mik;        ~    16. Composition solon la
revendication 14 sous l forms d'un aliment pour animaux ou sous la forms 20
d'un pr6m6lange ou d'un supplement pour I'adjonction a l'allmentation
animals. $;x_> ~     -     17. Compos6 de forrnule (I) selon l'une
quelconque des revendications 1 a 10, ou composition d'un tel --_._
compos6 solon. les revendications 14 a 16, destin6s au traltement ou a la
prevention d'infections a parasites ... . '_. -   chez l'homms et l'animal.
. .               18. Proc6de de lutte contre les Infections et les
infestations par lee Insectes ou les parasites, y compris We'*      25 les
infections par les parasites chez lee animaux, I'homme except6, et les
Infections par les parasites ._agricoles ou horticoles, qui consists A
appliquer une quantite efficace d'un compose de formule (I) selon 'une
quelconque des revendications I a 10 sur l'organisme responsable de ladite
Infection ou Infestation ou de son lieu de manifestation. 30 Revendications
pour i'Etat contractant: AT 14    M-- ~ ^ -  1. Proced6 do production d'un
nouveau derive d'avermectine ayant un groupe substituant artificiel en
posftion-25 qui consists a ajouter un acide carboxylique un sel, un ester,
un amide ou un precurseur oxydatif du colui-cl A un milieu de fermentation
d'une souche productrice d'avermectine de l'organisme 35 Streptomyces
avermitilis et a Isoler le nouveau ddriv6 d'avermectine. 2. Procede de
production d'un compose de formulo: 



-ie    40  :                                                    2, 2>4  2 -
- ~~~~~~~~~~~R4                                 0     _   252
'V~~~~~~~~~~~~~~~~R .    . _45           -        CH <_}             _WC 50
_>;;t~~R n'xlt pas;                              1  O ;.............
.              C.                     o dongrus laquele enl Cn-C5 rpmini6d
on apha;tiun grou rps cyloalkye uen d3Coubl cylson acltative en dens I'un
ou l'autre pouvant fitre dventuellement substitu6s par un groups m6thylbne
ou un ou plusieurs 65group:: alkyle on C1-C4 ou atomos d'hslogbne; ou un
noyau h6t~rocycUque avant de 3 A 6 chalnons et 65, cntenatde 'oxygbne ou du
soufro, [squol noyau pout Wte satur6 ou totalement ou partiollsment
insaturd V..'     61    *I.,..--                                     -
C"' j' I*ll/i~lelllIIIIOM ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
L EP 0214731 B1 et qui pout Atre eventuellement substltue par un ou
plusieurs groupes alkyle en C1-C4 ou atomes d'halogrne; Rr repr6sente
I'hydrogene ou un groups m6thyle; R4 represente H ou un groupe
4'-(alpha-L-ol6androsyl)-alpha-L-ol6androsyloxy de forrnule: a        ~~~5
HO <>  o0<-- :! <   '   '10 CH3O          CH-C 6 tant intsndu qus lorsque
-RI rspr6uents un groupe alkyle, 1I ne s'aglt pas d'un groups Isopropyle du
sec- ~r---*  .45butyl it lorequeR R4repr6eente H, RI ne repressnte pis un
groups 2-butbn-2-yle, 2-pentbri-2-yle ou 4- 1~~~
.~mdthyl-2-pentin-2-Vld,'qui consiste A fairs fermenter une souche
productrics d'avermectine de l'organisme Streptomyces avermitills en
pr6eence d'un acide carboxylique ds formule R'C02H dans laquelle R2 set tel
...~... qus pr6c6demment d6flni, ou un sel, ester, amide ou pr6curseur
oxydatif d'un tel cornpos6, it A isoler ls .. compoqd de formula (I) dans
lequsi soft RIi repr~sente OH suquel cue la double liaison n'exlste pas,
solt la 20double liaison exists it RI' nexlste pas, it RIat un groups
4'-(alpha-L-ol6androsyl)-alpha-L- *olfiandrosyloxy et, si d6sir6, h r~dulre
Is oompos6 lorsqu'll pr6sents une double liaison it que RI n'exlsts AU
:      : . pas, pour obtenir Is compos. de formule (') dans lequel RI
repr6sento H it la double liaison est Inexistante ou, si on Is souhalts, A
61lminer Is groups 4-(alpha-L-~oI~androsyl)-alpha-L-oI~androsyloxy sulvie
par :hydrolyss d'une halog6nation et d'une r6duction pour donner Ie
cornpoe6 de formule (I) dane lequel R4 25repr6sents H. 3. Proc6d6 iseln la
revendication 2, dans lequsi I'organisem set Streptomyces avermitiIS NCIB
12121. p            ~~~~~4. Proc6d6 selon la revendlcation 2, dans lequel
l'acdds est ajout6 sous la forms d'un sel. 5. Proc~d6 melon Ia
revendicatlon 2, done Isquel RI set un radical
4'-(elpha-L-ol6androsyl)-alpha-L- .  ol6androsyloxy et en co qus' I'tape
facultative d'61limnatlon nWest pas miss en oeuvre. 30     6. Proc6di selon
la revendlcation 6, d'ne lequsi R  st un groups cyclopenyle. ..  p- :te   e
.omlon a  reendisentieun 5 rdnouepeq lkle, II se us groups cerlopieok 9.
Proc6drsqelon Ia revendcation H.    dns representes un group5 2-ten.2yle, 2
. -.. ..     B.rptoces avormitnlts e n pe     danse carubo yi ea un groups
cyclohouyle. .-< ;: -.:~ 9. .. composelo la frmulendcto 5 dans lequel sotRI
rpesete OH grouel cas la obubltllsneise.ps otl 35     10. Pro.6d6 selon la
revendecation 5, dane lpquel RI est un groups 3-thi6nyle. .11 -   3.
Procede selon ia revendication 5, dans lequel R2 eaun groups 1
-m6thylthio1thyl2. ... :40 Jp ~55 f . *       ~~~~60 .65~~~~ -it
~~~~~~~~~~~~~~17 ...ro u ... .    


