EP 0193347 Bl Description The i-nvention relates to substituted avernectin
agl ygone derivatives, conpositions containing themand their use as
antiparasitic agents. 5 The_term avernectin is used to describe a
series, of conpounds (previousl yEPePet93B4D B C 076) isolated fromthe
fer?n'?rr tdskrfptioR’ Ot h of an-avernectin-produci ng strain of Streptonyces
avermtilis and its derivatives. The norphol ogi cal characteristics of the
cul t ur e arTbe mq'plootrelbsos tesbsiitoed avermgeth aghadone tertdativesicamddbshibhs c&“hﬂmng them

awer @anwarwmaae@er [ es of nmacr ol i des, each of which is.
asenes of compounds {previously teforred to as .C—0786)

tla fg% iﬁ ‘Pafg n QO in (7 il
e I
5{ g&:f [n . éIHA’f hY hi stituted at

aver neahé m-ﬁoamoﬁsmafg 4CRPPEEHFos rr-am ﬁm}e"bv\ﬂ REHigH)
ar e 'derdegmed ohanthelinitdic laod batigaragitit @ctvity.a: [err] 25 30 35 3 ere Ris the
4- a- L- gl eZhriavormectin seriesjof ciregouddsisam ghizh the derivatives efthé inverditionrans darivbe have the)
the brdlowing feeneladi cates a si ngle or a double bond; [err] is hydroxy and
i s present only when the broken |ine indicates aqsrngle bond; [err] is
i so-,propyl or sec- butyI and [err] is nethoxy Q hydroxy 55 There are
eight different nmajor avernegiin natural prod@ onp ds and they are
gi ven the designations Ala, A8b, A2a, A2Db, B' B1BYy” B2a and B2b based upon
the structure of the ggdivigal cgaQoundsg,| he f §regoi ng structural
formul a, the individual “qferne n coOsgound™Nare agh&et forth below. (The R
grotp/is 4'-([err]-L-ol egndrosyl)-[err] -L-ol ¢gandrBse) R260 65 2 EP 0193
347 Bl [err] [err [err] Al a Poubl e Bond sec-butyl
[err] Alb  Doubl e BJt™ ™sQ- propyl Ql A2a  -CH sec- but yl
[err] A2b -OH i sa propyl [efr] 10 Bla Doubl e Bond |
secahut yl -OH Blb Douljk e Bond i so-gpropyl -OH 15
B2a -OH sec- buty - Q4 B2h -OH i so- propyl -OH
The avernectin conpounds are gefjeral ')J i solated as m xtures of honol ogous a
and b conponents. 20 Such corrpung)F| differ only in the nature of the [err]
subggituent and the m nor stryeNral &ANfference has been
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where R is the 4'-a-L-oleandrosyl)-a-oleandrose group, which has the formuia:
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50
the broken line indicates a single or a double bond; R, is hydroxy and is present only when the broken line
indicates a single bond;

R, is iso-propyl or sec-butyl; and
R, is methoxy or hydroxy.

55 There are eight different major avermectin natural product compounds and they are given the
designations Ala, Alb, AZa, A2b, B1a, B1b B2a and B2b based upon the structure of the individual
compounds.

In the foregoing structural formula, the mdwndual avermectin compounds are as set forth below. {The
R group is 4’-{a-L-oleandrosyi)-a-L-oleandrose):
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found to; have very little effect on the isolation procedures, chem cal
react ivity and biological activity of such conpounds. In the isolation of
t he avernectin conpounds fromthe fernentation broth, which serve as
‘stagt®ng materials for the instant ER 248347t B various avernectin
con’beunds will be found to have been 25 prepared in unequal anmpunts. In
particular an "a" seri es conmpound Wl be prepared in & hi gher proportion

t han t he correspondl ng "b" ri nd. di ffer bet ween the "a"
series and "b" series is céﬁgt aﬁ?aug%r%g‘uhodte gﬁé aver rrectl n conpounds and

consistg of a sec-butyl gr@ip arpbuble Bowd- Plisairbpydr oup—arsecti vely at the
25-position. This difference, of course, does not interfere wth any of the
present reactions. |In partiA2al ar——OH may notsedkutecessar@CHio. separate the
"b" conponents fromthe related "a" 30 conmponent. Sepa [ on of these

cl osel y,or el ated conpounds A2b of tsHHnot prad’i""i‘,'gw Si nc'e"qa "b" conpound

often is present only in a ggal lDo%BB‘Hyhd aggcg‘gﬁ structgyfal difference has
negligi bl e effect on the reactlon processes an b|olog|cal activities. In

particular it has been foupgpt haoubleBontiar isoyropt eri algH f or t he conpounds

of this invention are conveniently preparedin a ratio of about 80%to 95%
avernmectin Bla orAla and | 838 t h@@H20% aveseebutyin 35 —#b or Alb. Thus the
preferred conposition of this invention is one which contains not |ess than
80% of the "a" conponent a®@®not—RBre t han80¥8Bf the~™ M conponent.

M | benycin CQﬂBQU&FR“emﬁ{ SonfloUhdPdre gendrilfy iSEIRYE as HBRIRBE bf KorRAAGFEUS Y nd Bcdrilitnents.
t he \16-25E ndueh eompiustias Qe orily ibitiithature B tAS R HubstitGsn? ¥nd the fikdt strOdtDRLdIASrehcd\Has been
no substi tfaendro kve vy likde gftest 6r the isutedioh Pracedunes ichgmhicel readtivity and biopgichl dckieity of
25- posi ti cye Wmmp@éstlon the [err] group |s found |n t he above structure).

To the 40 _e 's‘!‘ﬁ!ﬂ" @abma\mmw F\ﬂO '%d?ﬁ?'érw lﬁhtsef"ﬁﬁé starting

13- subst i t'ﬂf‘@d’? o ! ﬁég%’ E:Béff { &% il thf@i’""’é%’ o?::: '
be cons %E%n é‘E%%bs m 69"‘ ggnes is
Corrpounds &Hﬁaﬁth d@n iso-propyl group
descri bed redpettively Sothe P6-posit ch, |ofl tdo@il no WutﬂVdWyrm‘Qhé 'Present
agl ycones rasatiops. e:paamdulsymnkwtnocablnyce‘swmté bepm thee thd dsom;ainumlfrqm CrobUsdiated “a”
and ar eodicouipgsend. Separatich offthese closely Blatedicolripbuds i pllen st pragticen3insd the “HS compound

Such conp®fteads Hpﬁenvem'y "sa malhemw\t-tané the thewt! Pﬁ'gfena? h#whgbhwﬁwmﬁhe Gﬁcﬂon

the mil berﬁ?,‘iefﬁe?sa d [o or .sec- 'a &t her tha a} hyl
echyl orogg %é o ‘Ez :ff% it oo
compoungs g saﬂ oth 559 %%mngi rsuﬁgun@ a TsoelL fthe

20 in whic@g-t E'fns dtm?oré hQ@ Qﬁtﬁeé‘w hipoRéntdoub err
or -OH, prov wmadmwaabohb&da& Rk Eimilan® theé dbovat svdrmectin Itghﬁohﬁﬁdn\ﬂi&rthé es-ﬁiembsred

OH, 30 mac['tmvcl]c ring inyresent. Hoakiny| such eompoungy havemoselbstitutionlat tHecBrplosition @kd have a
[err] or [regthylor eghwl qfelm jt th0325[-mstﬁpn Memltwnu the 8119'1"14@ @F"dr' ahgve mrﬁqek o the

6 and.A0 | éH° itbgrnygin rted, ° sybstituted
| k i% &%v QQYP 3/ is i v{rép Such
a’ Koxy su |l Cint e A‘WE .g e atem
wher e eaclydfEa gﬁ%ﬁ ﬂ% éjh&% tn d%” filichilyOtrom the
from1l togQe ral aﬁad(]& r§ K¥-4 171,31 and US—A—-—-A 173,571.
(2- et npxmt:theafyadmhbmyev%mmfMhmuwmrmnmtﬂmxsdmedmi Hhemyelt yhaving an

phenyl - ([esop]'opal drosey-putyliathea thab anaethyl oy ethy! gropi evtpe 85-position.[ err| acyl oxy
such as

—’-‘~d"
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formyl oxy, acetoxy or propionyloxy; hydroxy; phenyl poly(al koxy) of formula
Ph-[[err] --- where p and mare as defined above such as benzyl oxymet hoxy
or (2 benzyl oxyet hoxy) net hoxy; halogghtkdgﬁ 7cBtorine or brom ne; am no;
[er{] ~al kyl amme csHEdl %§oi‘ﬁb%@ﬁ9n%ve%hﬁﬁ<{%m%£\ RlurkiS&ha¢! amino; [err] 40
di al ami no such di yl'am no or et y amno; or a

nitrogen- contalnlng het erocyclic ring. containing 3 0 6 nenbers, optionally
cont ai ni ng an additional oxygen, sul phur or nitrogeg!heteroatomand in

we ch the ring nitrogen is bonded,to the al koxy greds.. suchk as aziridino,
pyrrolidino, norpholino, thiono p%ollno or 4-netfyl pi pYfaziho. In the
conpounds of the present g Rvep#srTRy, BSugaopoytion gf the avernectins is
repl aced with a 45 subst i t4UT¥d or “nsubstYT ut edRLKOXWAE hoxy group, which
appears o mmc the avernedtin di sacchar{de. In}the nil-%hycins, whi ch do
not contain a sugar resi gdye he substitukgd or unsubstituted al koxynmet hoxy
group is added to the 13-pdsit™n. Preferab Is 1, 2or 3, Xis
hydrogen, [err] al koxy, polyalkfjxy of formulg [err] -where each of p and m
i ndependently of the other, is {2 or 3 phenyl, phenyl-([err] al koxy),

[err] ac¥l oxy, hal ogen, 50 ami no)Nerr] Qg ylan1no, [err] dial kyl am no, (1)
aziridino, pyrrolidino, norpholino, th|o pr phol i no or 4- nethyl pi perazi no.
As will be recognized, the foregoiifg @ﬁ;u tural fornmula enconpasses several

asymmetric centres which will beapgl s producing optically active
conpoundg. It is intended that @ll sudh optiyally active isomners,

particul arly at the 13-positio V\/net er |sol at ed or prepared as a racemc
m xture or as individual 55 enaft . are ded within the scope of
this invention. Representative exarrpl es ¥ the pref erred conpounds are:

13- epi - O benzyl oxynet hyl - 22, 23-di hydro avernectin Bla/ Blb agl ycones,

13- O-(2-%hl or oet hoxy) met hyl - 22, 23- di hydr53aver mectin. Bl a/ Bl b agl ycones,

13- O (2-di met hyl am noet hoxy) met hyl - 22, 23-di hydro avermectin Bla/Blb

20l yoones. e d Skl e Rabisyel §0) AR Y1 - 22 23- i hydro

avermectin POIOH; prsided tivht 1iRE MdRatba aysinghs Botd Ve RYBS DHE

Bla/ Blb sagl ycm&emed,& Qh(dZ:sa%tdwkgfab&awyt) net hyl - 22, 23-di hydro avermectin

Bla/ Blb agl ych@OHm tGHLhand/) net hyl avernectin B2a/ B2b

agl ycones, 13Ref |X HU)W?FFE'!‘WP"—@QQ'EQ" o aﬁemhwrhvémm Cy-¢ alkyl such

Bla/Blb ag ﬁ%‘% et °f '309'2 -nﬂl‘%i ?m gt} 'Bd?w "3"@'*‘1’,‘,“ fformula

EP 0 193 3 ?@ F& is anin from 1 to 6, such

13-0-[ 2- 3(52 a mx § ) r [2-(2-metho ethoxy):ﬂ:')‘x\g;
- u

Bla/ Blb aglfxm‘a %Q .- Pﬂﬂ[( e ;zerepand

agl ycones, m3rda¢ de mtalbewrmé w maé;h:;l( B&;zﬂlﬂxﬁhﬂkwarmmr Rslogemsuch as
81la/ Bi b aglchintine oy bﬂoambé,‘-a(mo.mxxthDmy)sech@ taimingy ethylaipeing of isobulyipinjno; Co—s
13- [ 2- ( et teistpiaming sy 'eahemh\é!mmwf rmﬁtb\éwpﬂm' élor]a mtf°9°n-°°"t8mm9 eterocyclic ring

heteroat:
;Sl ycoﬁeé”"*’”‘ﬁf‘é‘;ﬂ?’a ;%ﬂlﬁ\ "%&“"‘?@%&m §"B’r‘é’° o e ating,
t FH

13- O (2-acé not \eBGaTEsdrtidh mﬁé mmaalnxqp%&mm,m a
13- O ( 2- tslﬂ ﬂﬁb&leﬁ WRicA $EpeaRAbinimitRé BldPmectin disaccharide.
agl ycones, 4 grethit b%nﬁ'ﬂhB.Qﬂﬁ ?esdmb.y* substitatedtde Uhsubititated hikoxymethoxy
-agl ycones. - gitup islatidedtoahes t hpasitiog. mat er ials for the conpounds of this

i nventi on ar e Preferably eris1b 210F 3 X0in fydrogdne G c#'hOWePQMMP e Hord(Chia el vskpre each

above. Thuwfiptandgng adantly é!”’ ryip d-n%lP' ¥ @QE’N’{R{E‘" W é‘% ’OXY{ h8'°992:-
pr epar e m%@é e 21BN apice; Gngng ARueFaling, Boarphoiino or
I nvention ﬂt’b% ?eXognEzgéth! ‘?W structural formula encompasses several asymmetric centres

which will be capable of producing optically active compounds. it is intended that all such optically active

isomers, particularly at the 13-position, whether isolated or prepared as a racemic mixture or as individual
ss enantiomers, are included within the scope of this invention.
Representative examples of the preferred compounds are:
13-op|-0-benzyloxymothyl-22.23-dnhydro avermactin B1a/B1b aglycones,
13-0-{2-chioroethoxy)methyl-22,23-dihydro avermectin Bi1a/B1b aglycones,
13-0-(2-dimethylaminoethoxy)methyl-22,23-dihydro avermectin B1a/Bib aglycones,
60 13-[2-{2-methoxyethoxy)ethoxylmethyi-22,23-dihydro avermectin B1a/B1b aglycones,
13-0-{2-methoxyethoxy)methyl avermectin B1a/B1b aglycones,
13-0-(2-methoxvethoxv)methyl-22.23-dlhydro avermectin B1a/B1b aglycones,
13-0-{2-methoxyethoxy)methyl avermectin B2a/B2b aglycones,
13-epi-O-(2-methoxyethoxyimethyl-22,23-dihydro avermectin B1a/B1b aglyeones.
&5 13-{2-methoxyethoxy)methoxy milbemycin a,,
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15 carried out at the 5, 13, 22, and 23-positions. It is generally
preferred to prepare whatever substltuents are required at these positions
before carrying out the reaction to introduce the 13-position [err] group
on {he substrate. Such a pr ocedur e EPn@r1d3 847V B¢s undesirabl e side
reaérkons ThIS techn| ue s not required, however, and if desired, other
sequences may'} P‘Pf‘V 9 ?’inﬂ“baP‘tVC'F‘§:often necessary to p

certain react rASINer g’g’é@ Pvermec' l? ﬁ‘f‘ﬁvdf?lé"%'ﬂw'é' 4‘@@3@&?'&”‘?“3&
net desired. Ft) V :N)ég 9\9 é dBr 3981 /B W\‘ﬁes

reacti ons may13 g‘,ﬁaﬁagyad“my)emo jpe remai nder of

nmol ecul e. Suhsqnuaahoiymemwyﬁﬂ»okﬂeneabweuldaﬁwn b,ed reactions the prot ecting
group may be 1B3&xtMecrrholin fybethonyimetbyt22(22 gitydiocdverrsertia BaalB1bThglyqones.ect i ng
group is i dea{:l't qanrepleﬁat prnweﬁeommsis resynt hesi zed, that will not be
affected by t1 'g ‘E'PP ﬁg‘ ?h '°é¥?f€l° el sa ﬁﬁf’ﬁshat may be
readily rerm\)gcg{?'f:ﬁn&m m: ' 1 ?é:ﬁﬂgf ﬁ’ﬂy‘f'?BF%cul e. Such
prot ect ed COWQ P en?igf{irt ec Bﬁ%ﬁnz eat/%egﬁ@mube cin
i nvent i on, fehddtRation 663!@f fedWBble. Wﬁtﬁsﬁ?istabﬁar@ﬁtlhéf'aaa"tlo a&thﬂ){ afd BquliFealto G Rpare
withint hemﬂnﬁi,bbﬁ thefstdring inméaats {6 the CBMpHUirkis B R pleydirt .Nenqwrolsasdumgy geadtipns are
for t hersaverdaicut at taal, 13) 22)amd/23-positippe 110§ gerarallg preferresi tb peephrei wistdyst substiteents are
si |yl grougQuipadet ghresk pgsitidns btefqratatylﬁfm dup theymeaction t@introdugscth ¢a$ WaeQ'P'éd” the

exanpl e i sSUPHiEate- %hylm.ﬁemWnsfP cw,?ses'rvh'e srdsareqq" r‘w ?f’n@‘ ;{35";(:‘
pr ot ect ed 'E‘U%?g 'g’ %? dg :
ook L S AR ﬁgjowé};%w w* .' D e
an ap ﬁmt 1o hep t u b mSSedaend
cat aI yst :Eben;sreﬁeieuarbcb& .sdmm ﬂ’h@pﬂofhcﬁtﬁ@& Be/r@sdiky syhesized, that
[err]. Forwilihet beptiedtéd oy they aciop wtrobgorh ylramtmmntsSarﬂanpd b be meddilp removed

1/2 to 3 hwithout affectingany0gherdunctions ¢fshpmotecule.Such iprateqtasbeomponndssare ep\eqwm&é*e the
to the & 9 f g?PPPPl?LF %ﬁ\g&@fea';ﬁ@"ggg" ﬂ‘PYﬁ@"&BU;E;S%%E‘P’Pﬂ%‘%P"gWH 9@’( °Y ?"Pf T ':yh‘;:
any, sil yI %’ l “ﬁ %:;5 g’ {E{ orred
'S esi e xm i i gﬁ s § e 1’7@3 g@q
35 deri vaty rh po |&\§ bg, dvably the snlyl
hi nder egh ﬁt&ms $h Iabkwetpohursomdt qusw IfB rRide. aMid a@sw cataysy.| The
gr oups | eadadiign tshcompaiein frabl vro2e hodremtdnﬂmto 2’51’03 F&iﬁ(ﬁpdﬁsnﬁ:ﬁ vapxbgroup the reaction is
sel ect i velopmplete indtoot1/2 Hhenics atlfroth GO wreomiterhperatuce; Jhisiraactidms seldctive todhlS pasition
13- hyolroxyu«gg the sengitigns Pb@@twmpﬁeansnreyw "glneoﬁpnrm 'vbeov é’ﬁﬁ@%ﬂ“&f‘t‘ therphydroxy
e %'

ot her cont “éff%d’%'éaﬁ i"oit %ﬂ %“’ eo??rhyd éﬁl ﬁ "°xya°e'y"
3 sti t will
o oups i S e SRV %@g é{;;@ps LR ?gén S B v
a cataly e@@d% scri g ith tﬁ) imethyfsitfdCarld thé! Q%'-h?&oxy group may be
p-t ol uenes,g cf;é}{llc aC| he reaction I s conpl et el about hours at
from[err] tOholg gr@t:h efasv befrerhbvediftar the BtheFedrérhplbted v&eﬁbnsnném daa-ieagm e silyl
r ealt+ off Seduproe gEues bleoeraoved byisiinting thesild 2o Boutalib methaooicawiyzedisy a’chbtaiytig aBbunt of
conpounds 28 asidbeefnratbhfcnﬁyéems acid sughieg Pdolenedulfonic dcidl. Teergpdtipn ignomniate '“fatbGH'n g 12

an anal ysi"8

eof averrIEtln starti erl ials there
unsat ur at 'dBDg 'Lg. 3 ‘a" ‘t% %ﬂ Izgﬂ ‘E 1'5‘% are %?vm thet$2 23
conmpoungs ahtanhl§s:£lﬁpﬁn§§?r{:&u 553% %ﬂ%\ 3 nthaﬁo the ?r::rle;oomf

af f ecti ng cbigodrRIRBIND RHhé W*seﬁéb’iﬂ%ﬁédn@@ﬁnﬁec&gyry% Biicelthé1 22 230idableBoAd!While not
present onffediag tid redidintng faurQindgturationssetlaag btheeiuyictiin@tosp priesent dn tha rilolbgulls ib order
aver mect i e selédtively prepeestha 2,28 dikwdiccaverraectipe di iinecesadm ity seledt @rspetitic catalyst for the
hydr ogenat¥éragenstion.t png that | will seelestively, divgrongniiter dlaen drast hindered fsom hmertg agseries of
from anﬁ.‘lng'"sa“ ationss Tog pesferiadcataliyshfaroeh adelectivechvcrogenation pogedure t5yong faying the
sel ective'H 0genat|on procedure is one having the fornula: [err] where Ph

is phenyl and Z is hal ogen. The reductfdﬂf”{ﬂ“gdedure |s conpl etely descri bed

in US Pat ereSEh is p?enyl '}%’9 Z1 GRaIE)%erli\ TELES ]Jecfn}:ﬁt?on re is co é?&el?vtﬁr %E%& il US li’atent

startlrug T on°Y qul € renova
erllné

of both of thﬁo tﬁEE erﬂ%ﬁhb@&n&&lﬁﬁ%ﬂhﬁ%ﬂeﬂh&ﬁe&%&&ﬂé removal of both
US- A- 4, 206f m&-teze%d}asyknateuai schibéd FElIS PhleNEUSLCA-A]206,00800 MitRik 2t 34.Adkisblective
hydr oxy gropgioniof titkcsuscedplible hydrokipgfdabeistdebinibéd 4 US PaBHtlUS-eAMARDN B6Et0 Mtozik et a/.
The reacti onThoredttidnosenditions whighare aermrailvl pligablei tocthe ereperatine op s@p@a*mor‘b ipvolve
of the ®g {n Ed‘weg ithR, avepraeqtin WBM/Ph 'Wéma?@#s:vﬂ%e\’qfﬁé q@xe% PE%E::;::"::"’
hydr Ogena ntration is
ot S mﬁg %?'”ﬁm fﬂl?&‘gﬂg AT e
d' met hOqu olu ‘?s&rua stirred aF 3&{( Bly at ﬂ%oﬂhbﬁlbetature

he watser fd‘tqmiﬁ% 1o KYbrs. S'h lpPSHuks Jard Boldtbd) BNd YriikeliFes . féthaiques suth as
added to the aqueous organic solvent to t he extent (ﬁl to .
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10% by vol une. The reaction m xture is usually stirred at about [err],
pref.erably at roomtenperature, 65 for from6 to 24 hours. The products are
i sol .ated, ‘and nmixtures re separated by techni ques such as EP 0 193 347
B1<¢6{ um, thin-| ayer, preparati veERng 19334y esure |iquid chromatography,
and\‘ot her known techni ques. The aC| ds in the above process ‘include m neral
aci ds andCOdH e layes. @sepwehewts t:ﬁ“m:"q ehremaieg@prhy, Hb% 't'?e'r‘Ff@W“ techmques

trifluoro Pee 'ah ‘P?gchvaar% ron$url a%_g:g; mC ﬁ)ﬂé‘m is re erat%c
p ef er abl ' AR b bﬂ §Dg ug) Gt 5&)‘@%&%95 @%. iy chf? abo¥e
process i S SURPRUF blockrd forAn prl%li. SoP ,eco Olof tiCavaFRRBh AbhipBukts 518 the
agl ycone WidrddaRatay ek ematin c6rapauRds ds: QL 30fi|ffb Bt boiekno geniérth eEbrathe rgreiratidn of the
conpoundsaglycbhd. 2@sacli, by Flemerib m@laveninosybe Gmegorg reddiien peresina haoeeo ffounidao be
agl ycone, apb%paigied, by vol unme, in rret hanol under the foregoing reaction

condi tions Wé’sefbéérPW@QWG i epriied i '%ﬁ @a\ﬂﬂ ﬁc?’HP' ing ra("?c?e'@ (flowble bopgrthera s a
out on®st %g' Hy e t% é?'Partg*v%ﬁgagﬁ" r? tﬁhq e B gj’ bl :;"r’h%ﬁcg'sr Gramagaraphic
possi bi | i /56 3" : g ] od aci

bovs 11" has O b e S s e

by- pr oduciapy, ae@,rn ﬁ«,rg Jpen ;e r@W:nva offtHé hh@w §3GpH b&lﬂ@ acyTéiéh AieetSthkieSt Abrathan @ne
are appr apdraxy @rdupltotbiabyled aRftesent andtiargéednditivns pHUMIngnizCihd formatite opmbdiees. dte
aci d. Thescwetdrateedions apalendibed cempete|yan &S. llfsien USct-#20086% echni ques. i n

which the r éae@-'r\tbwooompvﬁ inmeeferphly theahayide, @ 4 aﬁe tqﬁé‘er@aaf F'!i? | grpups.

the hydrd naadfae rf&t%gﬁof reecq% %“F;mmea d‘ic ; ide
?{)r nautz%gr\};\;bl %y égra ging a]n;ay Elit eratedgcsﬂng 5&% ﬁ'é:g?sbm riﬁ é?a%eﬁmmes are

a 1
U S. Pat Q:BanU&‘TcA‘S' net ..8@ iaea.asurl@ténme&@a&aﬂﬁnUeSopﬁ,e esroaNcVOéJﬁQ\ahd: be;;

hal i de, emp.ecadah&vyevbhax ada&sardvdeusnaé:hrermes.abm@mulaamegwengrmmsuemhimmvua,nytoher
anhydr i dexcgstidrheotesibes harkvawe acbmbylbdused seprepdrethe@beverdengibed pevilated aermedtiniand
t he habi deilbeaw ewp@pomdm s often advant ageous to i ngl ude |n the reactlon
mxture a ba8§ 2(96 %"aﬁ?b'? éé‘b'f”ﬂ'n ‘E

hydr ogen PR8K ?'?Jléscm? %T'% { nv '?’ﬁeq' %F"é"? ‘T pro 8
ai nes. ar& R ETETELE o énmaé M.%i"ﬁwpgam usih e o SRV RELME avove for the
pyri di e AndmdblsOBINP Aok s red: Itke TBQBRIBGAGnilcSre RGN bérifitionB (0°C) will
equi ol aratfargpradEminghtgl th @3imbnbas! eummﬂnd @bhidinik @ise widekiredr pgautt. Hrbtistethe eeatgon
| i ber at ednixtocane ¥em ranmasreps stureau @00°Q &ir frgt Tie 2B hsurs willnrpduga thecl§.23-dagyeempound.
i's not detindeemiaonddevicomphend iadgsinat a disrd cemaPnd inreatechwitih aaysquirhgseuich as
used to [P# @r'é’ch%Bb(Pé’ﬂu@gtﬂef%ﬂ *efcfwat‘éa 24\ horrredbe 13 agvh 9reye il 1PB S ahysed

13-

S, PG £
Fbg ste S(nve aféiafl?n TH’@ 1S meore

conpouﬁdéeav , m mvna'v' Sval¥islé Rfdrod] URSs: af i h3andid
the 23- p%%g.gﬁr%n%ow HF@"@ oo 8° TR %991?@{95@%%0%&8 b &&w&aimyﬂ be
group NMuskorbRedt MRk byth g&gﬂ. egfaﬁl}é saéJté?ﬂbuJ Bilnﬁetﬂy!ﬁsnlvbéreoth@nadishwsmuted sily!

acconpl i slamehiiby 28 8ERABIMVE, MRkt ¥SinSTedlahédibn Letteesy24 myBE3BLBERE (T1983).

13- ‘mafnﬁacyl TieeOBD b uwitd havb enrpd 1Bftias® ¢ rdups eedilabje fdresubstintion the £ AANY RYpesitions. In
descri bedrdenow erfpare thaer@ectedhstagmgpoatatils Biagired fa5dhe selepjive pgagtions of g J3-hydroxy
react i ve 9FouRnth-HE cpBRsEads 4re first ﬁ?ﬂ"&"‘?‘b%ﬁi‘ﬁ'b‘n L‘gﬁgg?" gn "éq W1bP'V5*’f‘0‘FH'5"g'
pr edoni né’ﬁf“f fﬁé" TS" RS Ak AL F8EIIRAT RRPYEHS ypIrgdacere- Ve

Heat i ng (TETEEdg d<sOIk ML XEHE Enkridid 900 HROPILEARET 3k Uhe 1t3QuL§aJtLa ffb fifsBBttutea
to 24 ﬁotérksxy\%flawm f§1 i%m 3 Whidk b fod WRLIBA3-hPEBRE gEdlp, 33~ FBMIARLHIst by
conpound intfodd@firl @ the ttyhﬁbqu igAsuplints eERaNIBELI¢ S deseritied th US PlremOItons-41134873. Shects-
as sodi umybrery oxibelaycisl aré @M réazradas alesurided bereinrfonthe ayesmedtinhagiyconesThe 13

acyl group Wid kedetivesdefchy smenBh atecaenanes bheeazw'mﬁwmwpﬂe@wpwmtedmemﬁfﬂﬂ

and 2250239UF915¢ehaod @ﬂb@o nu@whahﬁe”rﬁnestamtr gthegreagant in the
15 and e ol A T e
react i vi tP¥E™ xl' prgcﬁfléﬁ%‘ﬁzve s fe ’“"B%gpro ec e speC|f|c [y By
preparation of the 5-Otert-butyldinmethylsilyl or other trlsubstltuted

silyl derivative as described by Mozik et al. in Tetrahedron Letters 24 pg
5333-5336 (1983). 40 The B2 conpounds have three hydroxy groups
“available for substitution: the 13, 5 and 23 positions. In order to prepare
“the protected starting materials required for the selective reaction of the
- 13- hydroxy group, the B2 conpounds are first converted selectively to the -
-corresfdondi ng 5-0-tert-butyl dinethylsilyl
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derivative and then further treated as described above for the A2 conpounds
cont ai ning an unreactive 5- nmethoxy group. 45 The necessary starting

mat &rials for the preparation ofFE,hg) }%s#%? bt1ut ed and unsubstituted

al koxymet hoxy mi | benycin derivat not have a 13- hydroxy group,
ar e~gbt aj cqgﬂ.%t fipt e r QMg chBbP Llotthfa:
as descrf’%ﬁ% |rb£‘%§l %ﬁt g’ﬁ:"( US: ilrwit?t‘g 187@ 15_}%3 ??ﬁd%drgxy m riggﬁyﬂs are
then reacted as described her&Hy for the avermectin aglycones. The
derivatives of the invenpjqon dre prepared by reacting the appropriately
protested avernectin 50 ag s and m | bemycins in which the

13- substituent is hydroxy with a hal En&H}y O&Hlyﬂl reagent in the presence
of a non-reactive acid &bgept such as a stericaffly hindered tertiary
amne in a dry aprotic solven The process is ouflined in the foll ow ng
gener?l reaction scheme | whi 0?1, for clarity, sho ‘Y he 55 60 65 EP 0193
347 B partial structural fornula including only the 10, 11, 12, 13, 14 and
15 ring carbon atons of the fornula: [err] where X and n are as previously
defined. The hal omethyl ether reagent is used i nGgcess, about el even

equi valents, in order to mcreasg..@dv.e réedleny @ _redction and to ensure a goog
convetrssion (1.1). However, S exp@c’t ed that ta MOwer excess, froml.1 to
11 equival ents, would al so furnl sh the product ) _The preferred acid acceptor
IS NN-diisopropyl et hyl am ne 25 al t hough ot hi Rger ed non- nucl eophilic
trialkyl am nes are acceptable. Triethyl ami ne, ghthough reactive with halo
metqy), ethers; is also satisfactory for this reaction. The am ne is used in
excess Q;fmd‘nhxahalncunehhydevnebﬂ\edqflnea-ngl ng from 10- 18, preferabl

equi val ent S'he)halupmdieﬂmpvas '%3'&' I eHcass, abH*\'é"'BY’é‘f"@P'r" “'§d1‘9 t°f"6"'r"° fithe rate

nost r e réagiorfiddmensiy io 3 ha ling § ?‘m g1 R)
about 4 1(119‘1 |°%‘F%E nuz%mcgé aw%rre |d a ﬁﬁ ﬁiznea%g\%gh ?e ag w:
ethe

chl or%f Cﬂj 5{{1 &rﬁu Féa r2Tike ﬁﬁBb 3 uaé‘d |ﬁ leMcess6k the halomethy!
Tenper aty] 8.9 fe.ram}, 13 BRSTAEOLIN, N idilsopeehyiethyiaming. The prefereed solVamt
reacti Oryod ﬁe ¥ hSIBRRING! ethérsisinieanyldrid chipridd atmeonsentr@tion fabgutdgniner geam of -
hal onet hyicrétidacOther aprotidsavents, lsach asrahlicagforn. tetrdtyldméms 89@1 ewt%mt"!ﬁ e Spgfactory.
f Or megsi drengechtidesieftfton 10101601C m fmre 2%!9&“"5’!59 B?fa"y °°"'p'°'° n
t enper atframe 1240 Zbehopea- §%I'°F$1' py! thessy ‘PQ °"'
to [err]dmete iponay bt #?%?Ji%, :@5 e
reas onab‘f'%"ar“ °'F‘ ﬁ% ﬁ'e g;mggi, ,; @m

I%

| ar ge vl v; 35 "a ,§.s| ,sa.{,@a, ailablecbyhé aatabtﬁbnhy atsbmeambmrsuaf as
a sel ct,ggh d?o Qsmémia thahol, | mﬁo&mhoxyimmnhm(yetmm&vethaml with

2- met hoxyupis Shb@e0EH,0,) Zn the preskuce\ct b ingdrogevbalide pnhzes SiCher HRr by damodifigation of
t he prex&aaégqen@fsymhagidas)zggnnm by W laicien anghG TgMasarin dyAm. Gham.1Saca{.#58 41349
t he Henrbelew:nt hesi s as described by H W Lucien and C. T. Mason in J. Am
Chemg_oSoc., 71, 258 (1949 tigb r] 45 whe (Tfi'faﬁ) n and n' are as
previously def i ned. Opt i onal 2l i n 1 -subs ®d( al koxy) et hoxy

javer mectin agl ycones and m | benycins mayj be 50 prepared by building the
-13-position side chain on the macrolide sH€hown in Schene I1. Reaction of.
the ayernmectin aglycones and m | benycins on whi ch the 13-position is
hydroxyl with (2-acetoxyethoxy)nethyl X¥e-GHe-Ope red according to M J.
Robins and P. W Hatfield, Can. J. Chem, 60,547 (1982), furnishes the

13- ( 2- acahérsVe hhany) mtdscpxgwwb'rdvﬁmd n agl ycone and m | be CI n derivatives

(2.1). The @uionyly careirp wsunsemﬂwtwmt actin. gOIRATYGInS T ""t::
cor r e§ponwpargd | !?31' ddipg t!\ed ja 'ﬁ%fégw _;C etho
al so Ser?‘@é"':“ e,'ggggred awor mg o c5el étﬂn6¢§) Y] 9@),%&1 hesthe _

al koxy a&z acetoxyethoxy)methoxy avormectm aglycone and m-lbemycm derivatives {2.1). The acetyl group is

removed with methanolic ammonia providing the corresponding 13-(2-hydroxyethoxy)methoxy (HEM)
55 derivative (2.2), which also serves as a versatile intermediate compound. Reaction of this with alkoxy and
polyalkoxy chioromethyl ethers furnishes extended polyalkoxy methoxy derivatives of the avermectin
aglycones and milbemycins (2.3). 13-(2-Acyloxyethoxy)methoxy derivatives of the avermectin agiycones or
milbemycins are prepared by treatment of the 13-HEM mtermedlate with the appropriate acylating agents,

60

II
RC—CI

ides another
_(2.4). Condensation of the 13-HEM intermediate with p-nitrobenzenesulfonyl chloride provi
&5 txu:ul intatrnednate. the 13-(2-(p-nctrobonzenesuIfonyloxy)ethoxylmethoxv derivative of the avermectin
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pol yal koxy chl oromet hyl ethers furnishes extended pol yal koxy net hoxy
derivatives of the avernectin aglycones and ml benycins (2.3).

13- (2 Acyl oxyet hoxy) met hoxy derivatives of the avernectin aglycones or

m I~berrycr ns are prepared by treat EPQ q93t$471&1HEM internediate with the

?gpr] pzr ate a E%I ati ng a§; fﬂ"&'f’ §) group is readily dlsplaceg
b o rﬂ.fggag o ; i) £ Hh
the 13- 12 i RRN , alkyl or
aver megt i niraua?rocw.ug &% QW w&omhow 13-2 Mesﬁilrﬂﬁt v)Eietho 163.1?2-:.:‘1'1:3

p-nit robeamamlwdyimotmbmynq NBS)hegrmq:llcammoemdw)mednsyp derbativgsrodaverinegginaglycones
variety oﬁﬂdlfeﬂb&tmsms {2%).cAB the fioal\stept thepyotersed degiviatives aref deplockesh Eqrrexamplg, the 5-O-t-
agl ycone dimethyisd P'nemgmeum '?%'hé?%@@ﬁ@ﬁé@?ﬁ%‘ﬂ&&% R -PaR-toluegesyifgnic
oht ai ned °'Eﬂ"§ﬂ'la fest®an®l-t h hal ogen ion (2.6). Displacenent of the NBS
group Wth amoni a and am nes (‘RRNH where R is hydrogen, alkyl or 5

het erocyclic) furnishes 13-(2-am noet hoxy) net hoxy-,

13- (2- al kyl am noet hoxy) net hoxy-, 13-(2-dial kyl - am noet hoxy) net hoxy-, and
13- (2- het erocycl i cam noet hoxy) met hoxy- derivatives of avernectin aglycones
and m kdbenycins (2.7). As the final step, the protected derivatives are

debl ocked. For exanple, the 5-Ot- butyldinmethylsilyl protecting group is
readily renoved by reaction with 0.5%to 1.0% p-tol uenesul fonic acid
nonohydrate in nethanol. 10 15 20 25 30 35 40 45 50 55 60 65 EP 0193 347
Bl 9_,, EP 0193347 Bl The 13-epiners of the avermectin aglycones are
prepared as outlined in Schene Il below. REACTION SCHEME II1 [err] The
normal protected avernectin agl ycones wherei-n the 13-position substituent

is hydroxy are treated with o-nitrobenzenesul fonyl chloride (3.1) in the
presence of a base such as NN-diisopropylamne, triethylamne and the |ike
and t e#r abut yl ammoni um odi de (3.2) furnishing the 13-epi-iodo-13-deoxy 25
avernectin agl ycones and t-he 13-epi-iodo-m | benycins. The iodo

intermedi ates are heated at [err] in 2,6-
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| utidine and water providing the 13-epi-avernectin aglycones (3.3). These
13-¢gpimers are derivatized by the nethods descri bed above furnishing the
sanme_types of 13-(al koxy) net ho nd _13-substituted (al koxy)methoxy

aver npctin agl ycone derivati vesPad 39&/\%43epﬂw 30 | |

[e_ri*\-]-" 453 It has been found that conpounds of this invention have
significankg rasiticidal activity as anthel mntics, ectoparasijicides, .
i nsecti Ci &icides, in human and ani mal health and®'n/Agri culd ure.
560 The di e or group of diseases described generallyas\® ~
hel m nthi asi & | ue to infection of an animal host w th parasi \
known as. helQyi ntS. Helminthiasis is a preval ent and serious eponogfc
problemin nesti cat ed ani maf% such as swine, sheep, horses, ratt e,
goats, dogsQ,cats an poul try& Anong the hel minths, the group 8f Wor s
descri bed ag nenat od causes §i despread and often tines seri oﬁ i nfection

in various Skecies of \ani mal s_€The nost conmon genera of nematgges
infecting t ani mal s refefred to above are Haemonchus, &

Tri chostronfyl us, Ostert\agi a, SNenmat odi rus, Cooperia, Ascaris, gunost omum

\ I . .

Oesophagost gmum Chaberti Tsd churis, Strongylus, Trichonena,mx

Di ct yocaul u?, Capillaria, terakis, Toxocara, Ascaridia, Oxyuris,

Ancyl ost omas Unci nari a, Toxgscaris and Perascaris. Certain of these, such
as Nemat odi #¥is, Cooperi a and\ Cesophagost onum attack primarily the

i ntestinal i—ract whi | e ofhersy such as Haenonchus and Osteragi re nore
prekalent ix the stomacheinhil e\still others such as 60 Dictyucgyins are
found in the lungs. Still other\parasites may be |ocated in ot hegr i ssues

and organs of the body such as t{e heart and bl ood vessels, subcudt'aneous
and | ynphatic tissue and the |ike\ The parasitic infections known as
helmnthiasis lead to anema, nmalnytrition, weakpess, weight |oss, severe

damagqd to the walls of the intestinal tract and her tissues and organs
and, Wif leftypuntreated, may resulf, i p death of t fnfected o The
subsfult ut ver 2@ i n—compesnds hi szk@vent iy haye une i gh
actigty 65 /nst these parasites,\@nd in addi€ion are al so

agai f/qt Dirof i | cr,,iairr%og‘s, Nanat ofpI Noi des, g EP 0 193 747 @l .
Syph&jia, [&r] I n [err]%g;lrctihropod perrfof ani nal's and birds guch$as

ti ck&, m'teg,' i te, fled, bl owfly,:n"n $heep Lucilia sp.,biti i nSects and

such&t’ i gratong di perous Tarvae as I—Bgoderma sp. cattle, Gastrgphilus in

hor sg4 and terebra sp. in rodentsx The conpounds are al so usgful against
parasites winch infect humans. The Hast common genera of parafyes of the
gastro-inte

inal tract of man are #ncyl osyoma, Necator, Ascag,
St rongyl Q;-_d_gs, Trichinella, Capilla®i a, Trichuris, and Enterol®us. O her
medi cal 'y igPortant genera of parasites which are found in theg‘Y)I ood or
ot h& ti ssuPs and organs outside the gastrointestinal tract argrthe
filiarial wornms such as Wichereria, Brugia, Onchocerca and Log,® Dracuncul us
and extra intestinal stages of the intgstinal wornms Strongyl oiZjgs and
Trichinella. The conpounds are al wal ue agai nst arthropo
parasitizing fan, biting insects andaofMer dipterous pests cauwsing "
“annoyance tg'rfan. The conpounds are alSo active agai nst househol ¢ pests
"such as thegccckr oach, Blatella sp., clothes noth, Tineola sp.,%¢a& pet
beetle, Attagd¥qnus sp., and the housefly Musca donestica. The coXpeounds are
al so useful Yqgainst insect pests of stored grains such as Tribol Fum sp.,
Tenebrio spg gred of agricultural plants such as spider nites, ( Tetranychus
sp.), aphi d8’ (Acyrthi osi phon sp. ai nstoni gratory orthqﬁte,ans_g_lgh as
| ocusts and®»ifmature stages of inQeetl’s, | fFiAg on plant tisAT\&h -
the control of soil n¢gw
pp

conmpounds a useful as a nenmatocide
pl ant parasites such as Ml oi dogyne eyhi ch may be of irrpob an

agriculture The conpounds are activ oaga@nst ot her plant pestSssu
sout hern.army worm and Mexi can bean¢beetl e | arvae. These conpOunds nay be
adm nistered orally in a unit dosag%f ormsuch as a capsul e, gol us or
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or as adiquid drench where used as an anthelmntic in mammuals. The drench
S nornally a solution, suspension or dispersion of the active ingredient
usual ly in water t oget her with a suspendi ng agent such as bentonite and a
wet £ i ng agent or like excipient. EB®183 $47t B drenches al so contain an
antr “oam ng‘_ g;ent Drench fornul ations generally contains from0.001 to
0.5% by weiTgRti3gpimereolite FW%‘H}?@UB@"PF@P’GPV agewtkned in Sehemedt belaw: nay
contain fromO0.01 to 0.1% by wei (HEACTIONSCREME s and bol uses conprise the
agtive ingredient adm xed with a carrier vehicle as starch, talc,
magnesi um st earate, or dggcal ci um phosphate. VWerg it is de_.§_| red to

admi ni ster the avernectip derivatives in a dr I|d uni t @sage form

capsul es, bol uses &0« s containing the d
conpound usually are e onedo-o'g ] fage f o are prgpared by
intinpfely and uni QL m xi‘ngm.ye' [ ngredr ent qu\\t\ uitable finely
divided diluents, fitler di sint@grating agents and/or bi nlers such as
starch, lactose, talc, n¥nesium stearate, vegetable guns and the |ike.
Such unit dosage fornulations may be varied widely with respect to their
total weight and content of the a parasitic agent dep@nfi ng upon factors
such & the type of host ani - e treated, thgogevefjily and type of
infection and the %‘ of th . Whep he acti ound is to be
adm ni stered via an | feedqtuff, i tlXi nti mat el y “di spersed in 35 the
feed or used as a to .zdressioh-g\“br n the 38rm of %\1“ whi ch may then be
addedd o the finished feed or opti naIIy fed separately Al ternatively, the

antiparasitjc co ounds of our. inyentio dni r}‘ Sh&heh b Py @Rl Bh & ated
par ent er gl | nere aver o e o
or subcql’ ﬁh Q,Qfs: Eﬂﬁ’ﬁ: m‘;}%’lﬁf o »ﬁrﬁgﬁ i:f!)emrmer.ﬁgh:@ﬁi 13J§f{ %

ﬁ@f:{-édf-iodu hriycin crhe b @itérafediates dre m&ﬂ raatoounn zs-
the a It\ltﬁirr{ﬁnaw r ptoviding th@18-epi-adstine etdlauvicbnarﬁ 3icThapé¢ tisépimens arecledyatized by the
pr ef er althethéds ubsenuageubabﬂ durishingathiec sgme ULtybesa of i3dalkaxyimethoxyo ped ri3subsitypd
and t he {(blkdsgimethdnaravpamestio eghutons dRfivatives as sbpwadeleWgani ¢ preparati on using
sol ketal, glycerol formal, and aqueous parenteral fornulations are also
used. 3The active avernmectin conmpound or compougdg are dissol ved or
suspended in the parenteral for rruI ation for adfihistration; such

formul ati ons general ly cont aitr Fhoki 0 5h5Ct y wei ght of the active
conpound. 45 Al though the antiparasitic agents of tHe™Rhvention find
their,primary use in the treatnent and/oCHg\l\‘e tion of hel mi nthiasis, they
are a'? so useful in the prevention and treatnmenti of di seases caused by ot her
parasites, for exanple, arthropod parasites su B as ticks, lice, fleas,
mtes and other biting insects in donesticated aninmals and poultry. They
are also effective in treat rrent of par asitic di@ﬁases t hat occur in other

ani ra¥s i ncl udi ng hunans. glr_gg,nt t e enpl oyed for best
results wll, of course, pen nupon ul ar conpound enpl oyed,
the species of animal to be treated and the ty{)e and sewplggiy of parasitic
infection or infestation. Generally good are obtained by the oral

admi njsstration of from0.001 to-10 ny per Kg of#ani mal body weight, such
total dose being given at one tinme or in divi dd® doses over a rel ativel y
short peri Ot he$ tepmeosnst: that compSuatisy of g tinventien hpver signifigans chnsesilisidel e¢tivity cas
i nvent i om'h@we!‘é'H-e?RtOF@mﬂ‘FGPS'oPs%"E!E‘Hesp&P‘érsﬁ"Pﬁ%"qss ipumanednd @nimal figelth ppd in

adm ni stEQ’l ' Tom O. 025
dose. 5°Ren,,e 5@?@5 wyepiayis Tl o
al Q@&J ﬁsmmie. BREePShd r€esa Ufogs, catsYankt mqusng the

e| ng er‘rp&ﬁ.}fmsi t grohg Vot de aibeadmdamtmm masanheranaloaeﬁ Qim@s isehoLs
ar e knownféctiori inomtioak specias of anitmais. Thd mostecamymén geéngra b¥mematordes dufaglingtbies animals
descr ssbedkférmdeion above ardniadmanchusd 7:3.’!5”@5‘@6%% eQﬁ‘ele Hemagedirus,; Cooperia, Ascaris,

ani nal s, ZWSM IW&QP"G”%QIQ ge ’f’r ‘I‘r‘é"’(fr {"@?’"";’lgo . QFWﬁgﬁaﬁ' :f
provi ded fg;g@' at wg? r’ﬁs 'so ha Ip rily: tract while
di sper .Seg{h & h § Ay fn ﬁ’ whiihin srarﬁsch'vama%an théld Such as
t hat Jhis% ﬁnEd'"shlp @Spara PinDtid? 8bsueB¥ndstgans of the
adm nf"st gddyGuetn hTeQrtal'iH BIBMvesasre.fsebamdeouaamvmpmucfmuéaﬂdhe like. The parasitic

adm ni st infidctiéhs kndwH BEhélinitithibsis lead torapmi; malnutrition) webkoess, wéightliessaseveraldamage to
rati on. tBewatibofehaiorastinsl tracdand ¢th01t@a@8ﬁe¢drgpn%andxlébﬁ@mf§ﬂ!?ﬁa mmw@ "i ‘hammf
the act i infecteddroetd The sutistitupadoaveripectin cpeparerrd#éaf is v agtivity
sui t adsl eagainst ghese perasitasy and) in addition are; aisg "Eﬂ”‘f’@?‘“ f ?ﬁ‘? 'f‘od°t9ﬁ'e~f'5%tﬂs%@' 6%,
either directly or after.an internmediate dilution or blendi ng step. Typr cal
carrrers or diluents suitable for 10 : )



EP 0 193 347 B1 such conpositions include, for exanple, distillers' dried
grai,ns, corn neal, citrus neal, fernentation residues, ground oyster

shel |'s, wheat shorts, nolasses solgpl gs1gﬁc§417 cgh neal, edible bean mll
feerq?j soya grits and crushed |inestone e active hydrogenated avermectin
cQnpBunds Bresdantimarelyndosper setobdr aualuodiited e, 0ails bRT bilgs svelk BOts.SUeds, lice,
as gri ndi rigas. Stawflyi ln heqri {dci/mge o Pitinaniziettn @nd Eaapo&iF dting ispecmn tai i axg‘i@odémmp
0.005 to 2’6‘?‘% Flf" m'sqsh@fhle{'ffvemcfa dedrttsar e Eartlcul arly suitable as

feed prem X&si %;o e‘;nna'i”srg@ ué‘?sée%g c?“l)i%: {'upvydrts y enr@o%{ ((:’gn%eyr;:lrgez'
contain f rp ' P/Q rIFa 18, g ma blg M§ﬁ' dﬁ slles hich are
suppl emantf&u AL @lRd of &h&rh%c. ﬂﬂ'dn@- rg @se&Lt.h@e We g@srm)\‘mésnkg vdc\abe lamv uch

feed the aenveantiad i Brogef oadiutees 6RITDEE,) Dladl@sditLend ektrd hﬁashmata%wa fvalntestinal
cont rol ofwvopas Sgvbgytoidessapesieghindllat Mbelgdmbduadd Ored@i sloGdiuBGIgaidst drtikdpors Pbrasitizing
act i ve ‘€orpoubitingvinisects, gndyotbies sateriong) pestosausing ahervieosestopmasy i ousl y nenti oned
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derivati vgsm&l laRd ‘695599 Etr ﬁq'ebtnwe seases that occur in
US- A-4, 19&h5ﬁé}nm eTHeV@dtkﬁm afb utﬁV!Sr didye8 Qém&ﬂ ul® ill, of course,

descri bedded%nwuﬁon E’ﬁt@hﬁcuHScd\nélo&ﬁ&nﬂﬁ&,eﬂﬂdetsbﬁné]s&ﬁ anynell O Ye Krebtbe BYd the type and
deri vat i veryerity of paregitiriefictas o @xestativedGénerdlly §oodPas distaré JStdindd 1Buhe 9Badmipistration
Exanpl e 10fffm@ e Oguv p mm Pfsqni 'bszczV »zggm rte;ame? maea 9'Memansme or in divided

ag| ycones d se UC a %n SOO; the
tco r a S | e 1 mg
stirred s§n Ch: w@r‘a . m : @ﬁe z%; ijw B sgmp? PR B ke o2 m
agl ycoré e cfi@ o U BIdYed ertia kochRiQURs
t enper at Ufo@ administdrin Sﬁ'na%rhi.}MB%nHWs S8 RAGWIP b tﬁbé@ #I’Iﬁd \¥othe VeidFiRsly a0 200
m of water vwrén tﬁd\agnﬁdﬁnéédﬁkﬁﬂeamhteﬂf‘arﬂfaﬂrhmﬁdﬁﬂ as aldoenpohére ot fed lotithie amimalss or
ext r act eddisioived wasuspendad irastie Oriskingmityd cansositions are padiqeudt whizh thesagtiyaorogtpeynd or
| eavi ngo 1@niPaynes are stimatehedisnbnred M iven cardercar diluent Ryrindrt earrigsis meang pne that will not
chr onmat og a wthage efg'psﬁaﬁmeap pendone ‘h§ |Q9r?é"§'ﬂ$‘efr°f’ aefe'r/m i !sn'aefgmé"vg"’ ggrrier
5-Ot - but ppg at is, or may an ingredient of the animal ratlo
ble compo: tlons include feed premlxes or supplements in which the active ingredient is present
in relatively large amounts and which are suitable for direct feeding to the animal or for addition to the feed
s5 either directly or after an intermediate dilution or blending step. Typical carriers or diluents suitable for
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di hydro -avernectin Bla/blb agl ycones as an anorphous solid. The structure
was confirmed by nucl ear nmagnetic resonance, nmass spectronetry, ultraviolet
and el enental anal yses. 50 Exanpl egp @ 1 33,;7 B1

13--0O- Met hoxynet hyl - 5- O-t - but yl di net hyl si -22,23-di hydro avernectin

Bla/B1lb aghstc coresosiohe iz ik exErhply) duedilhes' dB&B glatiis; korn3madal, éiY Jnedin Seramdarkatbon
dr opvm se a§5lM|gemtndtoe allsuwbe!(t 81310)s, molaesessolubleﬂcgolcen meal, eglilid eaninTilhfedBoya

8’\9f°f egﬂ:ﬂlsﬂ € |'y|d'[‘ mEn ‘mr D&ve#wemtwagaglseg?:d .
Féf’r ]ag' éﬁ’iﬁ, %92& o g‘g B@;‘?’ (o ﬁg‘f“’ﬁ o b g*g{ e Faon
conti nued c&ﬂ b ndgeact I ONn Was CO‘T!I% et e, a hour S, as det erm ne wm%%ﬁ‘r pctive

reacti on sol Sidhosuppremedisl avecshidet t1b mtmﬂaﬂnﬁwm Q@hi dtounttb rgivel v imngthd feed the
aqueous sconcentrdtioo af ixtinatcenpuiudd desired fay e treatrhyrd Bodicorgrothf parasitit disdages. Although the
Evapor aei gpsitstl cgmntrmw; pesive cgmwnddeclls'etvmepmmsmn W%@Qoscbfpn@stengambas

a crude gFﬁEgs PE%’] t a 'Pf éfqﬁ’g’m@ﬂ&l 2%u'§ 'Pu om F %’"umtggﬂmzﬂ?
chr omat og r

Tt eﬁﬁ%““ﬂ ‘}M@ At T%‘g{"‘ 5 S
pl at 5 4yShabin é’f‘s e.o Dlikel bkb&ld% be from

3- O nmet heugnragribuyt but yl |methy sil hydr o avermectln
Bla/ Blb agl yieasing tlae;compoanwqﬁhmu&waodnardthel?mmmyal \smnﬁﬂsd%vbynddﬂhe‘oma'&mms may be
st ruct ur e preasred aind rusedh érd thay forone |Adtamativedyn eiktureseef dwanaremonecofrthe individual avermectin

spect rgrretég P°"65§? maYT'PRa“#fBo%SeW !etemwes ﬂhﬂ@fngmnbmx'@ﬁg oaMSapmgnsgveme:tm
var f‘l IV Vv r 1N, wi 1S 1nvention
Sy 22 a&% e L e
[err]- chi 0 e étm% %err‘%&bﬁ Ie‘:rL va ve@Z) %gl%%trésfo N@eﬁaﬂmTé%@r?gArJerJﬂ? iRVted as

Tabl e |1 4 arid AR las cB@e‘Sﬁiﬁ@B&hds They are thus ch: lattehizd¥Sdrialy i@l using techniques
[err] [er Sl]ch as mass Spectrometry and nuclear majAetid-resbnbiienBsilig amorphous, the comp8unds, arénot
E, F et heheyactasizér by sherprrheiting points, however, ch]:ﬂnibdllsdbelﬂmkwmlw i'nethoﬁs |ntcat€thdfthe .
F 15 co qgup sarepure 13-O-[ 2- (2- Met

et hoxy) et h |of qn and purity of products were determme lﬁb’;ﬂh{% y (TLC}
. L ili and -
A B velo e ith w ge??)%;p%liﬁ'eq) G % ?&%Ifoéh R as mn usm atman
spect rome g rsil PX ReainfHed enta eg)ofwater in
Hi gh pr esgmeihgndiiviith Shrévi |araa£eeﬁaraa I n ayer chr omat ogr

G Hi gh resahulid pllowihgSexspples, vafols s’tanﬁyaﬁa&ﬁhlgaﬁb derivatives of avermectm or milbemycin
3- O Met hosompeiuhgd. -TRE aRé&mibictivy doropaunes wed (then pipavetiirb srd) Isplatiore thefbf rgmofermentation
13- O mes herrihsearees@ibest in Haitgd Statest Patenti YSH- A%,-‘iz@ﬂ?r eirse'eqvewwtqgnnated 22,23-
Bla/ Blb a@jPYdre iegvativesnofey eet";z cpwpsurwsmrecﬁesw ESAT4t99.669. The
oci 0 monoflEHt el AR T seo $% Anerd e
the react NGRNSTIEETYS "Vaéges AP RISRAIREPS m nut ég S

reacti gn solution was dlluted wi th net hglgrse ¢hl orlde and extracted with

di | we acsioaBunSaResini 22 LPAINER. aviictim BIwBR @ivbher | de sol ution was
dried over aiBowidimethysind chioride)BBhpovasadided epinihyeib @dtiredisolutiopdaateiting (.64 g of 22,23-
pressur e. diffo pesinectin Bla/81 bmlmt!smmf@nldbm i5@3 m of fﬁfg dingptiyyfpnamide at -oom

silica geqemepra eyt 7@§c L@@ﬁg }qeefpectlon mixture was poured into 200 ml of water followed by
45 extraction with ether. Thé ethereal solution was extracted with water, dried over anhydrous sodium

squhate and evaporated leaving 10.3¢g of solid residue. .This product was purified by column
chromatography using silica gel and methylene chloride furnishing 8.6 g of 5-O-t-butyldimethylsilyl-22,23-
dihydro avermectin Bia/bib aglycones as an amorphous solid. The structure was confirmed by nuclear
magnetic resonance, mass spectrometry, ultraviolet and elemental analyses.

50
Example 2

13-0-Methoxymethyl-5-O-t-butyldimethyisilyi-22,23-dihydro avermectin B1a/B1b aglycones

Chloromethyl methy! ether 238 ui (3.14 mmol) was added dropwise at ambient témperature (23°C) to a

stirred solution containing 200 mg (285 mmol) of 5-O-t-butyldimethyisilyl-22,23-dihydro avermectin B1a/

55 B1b aglycone and 644 pl (3.71 mmol) of N,N-diisopropyiethylamine in 800 ul of dry methylene chloride

under nitrogen atmosphere. Stirring was continued until reaction was complete, 20 hours, as determined

by TLC. The reaction solution was diluted with methylene chioride, extracted with aqueous sodium

bicarbonate and dried over anhydrous sodium sulfate. Evaporation of the. methylene chioride solution

under reduced pressure gave a crude glass residue product. Purification was accomplished by column

so chromatography on 5 g of silica gel using methyiene chloride-methanol (99:1) followed by preparative TLC

: on two 1000 11 20 x 20 cm silica gel plates using methylene chloride-methanol (99.5:0.5) furnishing 90.4 mg

of 13-O-methoxymethyl-5-O-t-butyldimethylsilyl-22,23-dihydro avermectin B1a/B1b aglycones as an

amorphous solid. Purity was 91% by HPLC The structure was determined by nuclear magnetic resonance

and mass spectrometry.
65 The above procedure was followed thereby obtammg various 13-0-aIkoxymethyl-s-o-t-butyld|methyl-
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chl-oride-nmethanol (95:5) furnishing 57.6 ng of

13- O met hoxynmet hyl - 22, 23- di hydro ‘avernectin Bla/Blb agl ycones as an

amor phous solid, purity 90% by HPE®, Q 48334718Bdt [err] 243 nm The

oL o Cs,g{y' ed P 9,@% IEIEL by daBR R A 550 BESa SRGSHATT bkt i
Exarrpl e £ 5'"5 B?J'Y'iﬂ" i ?hﬁ SI I y aver Wectin Bla/Blb agl ycones Fol | owi ng
the procedure of Exarrple 1, 0.67.g of t-butyldinethylsilyl chloride is
reacted with 1.17 g of avernectin Blaa@gfycones in. a solution

contai ni ng Q. 64 % i i dazole in 3.5 or—ary dinethyl formanide. The
crude produgf'lPS ﬂ‘l?rtlmfled on silica gel using nethylene chloride furni Shl ng

the 5- 50 ﬁthebuwﬁmwlswyl By<saBstiiuBk Blb agl yaanest i caelohe 5

3-0- (2 I\/Ethﬁwy Nyl 5- Ht‘l‘d"ﬁf‘h_r—‘l_r‘ VETTECT TN BIal BIb
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5-O-t-butyldinmeth IS|IyI avermectin Bla/B ycones from Exanpl e 4 |n 800
(ert] o arfCiaraPhigazn o AT RGP BRI s oG OF

NN--di irsopr opNL @ a¥ jo¥” WA X-0p [ 2Rq 2pMeithcadid on by ENre, ggaphy
on silica gel3uts(| n& m?thyqe chl ori de- r[retﬁan c?ls%tlons 'yt hJ; 1J?IBEO?(F

met hoxyet hoxy) met hyl - 5- O.t - but y! di ne?ﬁ??ﬁ'l’fltg&?@ MEEN B1a/ B1b agl ycones
are obt ai negl Hgﬁﬂ ocu.c1l 13-0-Benzyloxymethyl APByTES

13- O (2- Met h§)x et I?oxy)zmat hyl _avernectin Bla/Blb aglycones Eollow nn the
prob.edure Exanple 3, 80 ng of the 13-O (2-net hoxyet hoxy) net hyl -5-O-t -
but yl di net iyl si. Sglke Wmﬂc& iY0 Bla/ Blb agl ycones from Exanple 5 are reacted
in 50mM a ne olic 5‘V enesul fonic ci nonohydr at e fum shing
the 13-0O (2- rret%g 9‘ ‘%}e%aee HERPARCErA/ S agl ycones. 13 EP
0193 347 B1 Exagpbeti'oﬁte&&yal s(I)O-Elﬁuélytdllrmhh)ll)&ils/.l ) @djer necti n B2a/ B2b

agl ycones t-But I et I i d i s adde stirred

sol ution cont ai ﬁi‘g &Oﬁr?é: alyglrétt ?ﬁ) Béiﬂgfrzfgﬁi}ﬁfni‘%@ 266 ng of

IA ][n dazzlélehl n 2. éhﬁbmﬁfto@rmp!hyrmt IB) fmmnldyegt chromatographyys e, 5 zgc
ters ours, actio ture is pour into water and extracte

with ether. The® E:t ﬁé?is '16.{?!;55{1 @&?%C?Bﬂcﬁme\ﬁéwér dried over

anhydr ous sodi um sul fate and evaporated | eaving a resi due. The residue is

chromat ogr aphed on silica gel using rret&x;hpltes chl ori de et hanol sol utions

f ur ni shi Ng-O-Methpxymethyt-32, g-g@ydrmager(r@cun Bla/g m8sl si |yl )avernectin
|32 a/ ng agl §t gg 13 ethmge%p -t-butyldtmethvlsclyl-zz 23-d:hydro avermectm Bta/B1b aglycones
]

‘2%"%?%“ Nl yas atirred at room

et e i: vgﬁ ol e %ﬁ%ﬁ‘ R M e
( 2' ;1 Iuﬁ ak @ﬂedl %vireﬁlﬁ @f@u Ifi’iﬁ an evaporated under reduced
S Qs&ur ngtographed B iwd 500 ) IQJREGF plarB usingimpthglere

I n 800 [ thb}ldé)ﬁ\edlbyolrmﬁ mwheﬂm@sm Mmfam-mmngneuw-z 28+d]hydfo avermectin B1a/Bib
‘N, N-di i saplyeqneb @b fap| amirplsous Sotidr pusity RO% byaki®LCo i T B4%asti AE" 843 we. The structure was

chr omat ogeefistmed by nutipar cepggetic BIINGCaFIasS FRESEOMAING, iteRYioiRt BRG AlsMments| anajvsess
t he. 13 0-(2- rret hoxy-

et hox¥) m%t u%?’etf Sk Sk ngggl, WLQ% yﬁ)aver mecti n B2a/ B2b aglycones '
are obt aine ué&%@l’ﬂ \ mrbr migRi 110 Rty fh St 1si Y EHIGMRIRLIS Foabidd Witk 7.17 g of
agl yconegverbhectin B1aIB1b aglycones in. a solution containing 0.64g of imidazole in 3.5ml of dry
13- O ( 2- Mehdtayifperhivaidg) Thetchude-pood@t is iparified- dn-dilick gkidisingt rhsthyenedh)axide furpishing the 5-
B2a/ B&b @wmwtmmmmmireawamwonm 3. 0 m of 1.0%

par at ol uenesul foni c acid rmnohydrate [ rret is stirred at room
'terrperatur or 2 ‘gn %% 1“99 luted with
met hyl end |2 ‘%"’H&:’v‘ B 5“ er ﬁde & Y2acted with
met hyLengqeg cfg £t &%H:eih%vl w erééﬁﬁ aa raBH@on%@ ioH{rEMﬁI@hﬁn 800 pl of dry

methylene chlonde containing 644 ut {3.71 mmol) of N,N-diisopropylethylamine. After work up and
purification by chromatography on silica gel using methylene chioride-methanol solutions, the 13-O-(2-
methoxyethoxy)methyl-5-O-t-butyldimethylsilyl avermectin B1a/B1b aglycones are obtained.

50 Example 6
‘ 13-0-(2-Methoxyethoxy)methyl avermectin Bla/B1b aglycones
Following the procedure of Example 3, 80 mg of the 13-0- (2-methoxvethoxy)methyl-5—0-t-
butyldimethylsilyl avermectin B1a/B1b aglycones from Example 5 are reacted in 5.0 ml of methanolic 0.5%
paratoluenesulfonic acid monohydrate furnishing the 13-0-{2-methoxyethoxy)methyl avermectin 81a/B1b

65 aglycones.
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and evaporated. The resulting residue is chromatographed on silica gel

pl at.es usi ng net hyl ene chl oride 25 t | ons furnishing the

13- 0- (2 met hoxyet hoxy) et hyl avern&ﬁ'ﬂq@af’ggblﬁatl ycones. Exanple 10

[ 2-12: Met hoxyet hoxy) et hoxy] net hyl - chl ori gea,#ygigogen chl ori de gas was
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powder ed cBPafBabagiisbrasi and 266 My eft'm'frawig imRd mi @b ldnndirtethyi&@anite atHCbmvigmperature,
centinuéd fBF. Afte wos"sdg* m,m'?e ﬁn@rwerswarqtermam&cwg\éth theg Tap pYhet golution
[err]. Cel ﬁ:ﬁtro c nd qn:m B:"ﬂ;nf mi :\r’xﬁ :epu::fe:;;s;(;?-
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(2- Benzyl ox:{vqé"toh ?gam protedyre ofr Exampleo?, 1369mhof f?hl@etmglbd)M@e'bvl dhjogi Ilﬂe"!scted with
benzyl oxyef 'eadtbe-&viwpwv %M'&?QIF\?BH'U aarveo "ﬂ@f dry

c dn k u and un catuon b
12801: l(JrzllllBSﬁ' ﬁ?ﬁ?éﬁ gﬁ%f Sl 8%( C‘lﬂé eqq*]ﬂgé"% %F ég p 1&%% 12~methoxv\f
avernectin B £ " cones rvisth E rocedur ye '
2, (2-benzyl oxyet hoxy) rret hyl chl ori de fromaagmgl e 11 is react ed 45 with

5- O t - but y13:0+4@2=Mbthbeyjetholxy)zidttiyBevhrinpdin(B2aB2r agpcdnes® Bla/ Blb agl ycones

f ur ni shtong dﬁtQaﬂ—Mﬂhmﬂwg mpthiyes.22:bis-{Q-tlutvidimethylsilyilavermectin B2a/B2b aglycones from
13- &4 2- beﬁ‘f |1 036 Brptobmsquume monpRydrareinomethiarielig stirred at room
avermectin ar,aglﬂj 25" Sﬁ m?g tion is diluted wuth methylene chloride and extracted

13- 0- ( 2- Be %"g 2 ,a" e ﬁ’%ﬁ#ﬁ °§£¥Z 'B?&V“%h“rfﬁ&fﬁitﬁlféi
b |

Fol | owi pg m&eﬁm th 2l adlycone
debl ocked fur n| shing 13 m enzyl oxyet hoxy Pﬁyd?o onas.

avernmectin Bla/Blb agl ycones Exanpl e 1%xbiaple 10

13- Epi - | 0d@-ZBlethosyeyhdxy)@rhoxyimethytichiwidey | si | yl - 22, 23-di hydro avernectin

Bla/ Blb agl étyﬁ@sea\cbler'éﬂ sm“@arbvablm or uodge conainiamRg gof200 mmol) of (2-methoxy-

o- ni t r oWer® af‘B'g 9(!?90(5? of Yd Bd#R0 ram P'@)Pﬁﬂi’@'dﬂkfg calgiymphloride

dr opvi se oVHS r;gt ﬂ:fz i mﬁ g%r.g g}ﬁg::::
g (1.43 il Nr IE l a &a?‘vrﬁ:ﬁ kl@v tion

agl yCONes, furhi earhs 6 & rm@ :he dthdily moﬁﬂarqu Y cRib er aéThﬁ“%u w oferized by

Mol ) ofs 4mdiesirhByretirezomynce.di ne and 6

tetrabutyl anmoni umiodide in 20 nml of net hyI ene chI or|de at room
terrperature [err]. Stlrrln was contlnuéi!kameh‘?, 5 hours. The reaction m X

.re was pdé® WlWQS"‘?"@!E"% th r. The et YRS,
separ ated an o'ﬁ{@: ‘ﬁ"@‘%&t‘ pl %&%%gm%q‘y mlg(ﬁffmdm girﬁ fimalgeiade and

sol uti ons , nd - $0 m chl ori de sol utions
and I ed over magnesr um sul fate. Evaporgghmpig 12f the solvent left 1.5 g of
resi due whisah(2/BunzysékyeuBkyHetp e 0-1botyiditbBifsife-22, 25 digdroavedimeainB 1681b aglycones :
chl ori de. 13Fe|pnwrhmepﬂ>3ediee)q§£x5mﬁ)e12; mmmwmhMmethyilchlalqu@rd Ekamhio" is re:acted
aver mectsi nN'B'laﬁ@cbb imeatiisilyl-2223-dihyd O p9grnBytn B18134A)b ?;9 n}’af‘“
solid, washmmaiess e"@qaf'%t JPo- %d%‘"%ﬂﬁ?‘#ﬁ’é’d’"ﬁﬂ?wrﬁleﬂ é‘%"%@'ﬁ\é’f’lv 22.23-dihydro
resonance YR} \-g’ At ry. Exanple 15 5

13- Epi - 5- 0-t - But yI di nmet hyI sr lyl -22, 23- dlsgy,q‘;,g jgvernectin Bla/ Blb agl ycones

A sol ut 03Nt EEhRIdethBd)MBthE22,23-dihydro avermectin B1a/B1b aglycones
13--epi - i 0do- Ecidherythe prédetiurl bf Bxampie B ie prddutt-frbm Bxentbit § 8 debickedfootishing 13-0-(2-
Bla/ Blb adiepstoxgethbxyimethyied2i2Balihiydronaverrlectih B2a/81b aglyabnes and 135 [err] of
wat er was seal ed under
Example 14
55 13-Epi-iodo-13-deoxy-5-O-t-butyldimethyisilyi-22,23-dihydro avermectin B1a/B1b aglycones
A solution containing 1.05 g (4.7 mmol) of o-nitrobenzenesulfonyl chloride in 15 ml of methylene
chloride was added dropwise over about 30 minutes with stirring to a solution containing 1.00 g
{1.43 mmol) of 5-O-t-butyldimethyisilyl-22,23-dihydro avermectin B1a/B1b aglycones, 1.1 ml (6.3 mmol) of
N,N-diisopropylethylamine,. 770 mg (6.3 mmol) of 4-dimethylaminopyridine and 2.0g (5.4 mmol) of
6o tetrabutylammonium iodide in 20 ml of methylene chloride at room temperature (23°C). Stirring was
continued for 3.5 hours. The reaction mix .re was poured into ice water and diluted with ether. The ether
layer was separated and the aqueous layer was extracted with ether. The ethereal solutions were
combined, extracted with water and sodium chloride solutions and dried over magnesnum sulifate.
Evaporation of the solvent left 1.5 g of residue which was chromatographed on silica gel using methylene
65 chioride. 13-ep|-lodo-13-deoxy-5-0-t-butyld|methyls|lyl-22 23-dihydro avermectin B1a/B1b aglycones,
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nitrogen and heated at 100C for 14.5 hours until no nore starting materi al

renei ned as determned by TLC. ThegpopujggsywBevaporated in vacuo. The

re5| due was dissolved in-‘toluene and evaporated in vacuo. This 10 step was
eat ed Sd¥enab! wollowdoamsabiddugs by rashBbRestrustr eivyas confitry il hyenuctppremagsiefigiresonance

res due we8d et BRECEIMMNth et hyl et her. The |nsol ubl es were di scarded and

the filtrate evaporated in vacuo | eavi ng 50f solids. These solids were
'Chron&togﬁgﬂgﬁﬁo% IAmBhGITAYI-22 5. dif &m.ca mafmbwvam@el using met hyl ene .
chl ori de- .:,?' h ,ﬁn \Agozrrai,@‘r'o 10 A3 chpi-10686-33-BEP60-6Butyilintatin O22,23-dihydro

novi.ng bandermaéth m/mmalyedifeamagmplbed.m ! S6-hitidioe asd 135qd ofedteronsissaaied under
usi ng net mttegee arseared@t 10082 fon A h ugOunti) nd mpm mi 1'5"8' m' ’6#""“""“’ by TLC.

13- epi - 5- Ohe sqjmgnmsmmotsx! Mcuzz 'zesrsap R?'%{ mve T'";
as an #nor® 8 se e r at §:a m Vi '1»}?:( ml's
nucl ear ro to fc methylene chlonde
13- Epi - O an 5 Lﬂédﬂ%hﬁ'&/ |a$dv¢ey | Y3I0Gng, was
aver mect i hagloy,cpgﬁmeé zn.M%bbl%MﬁMmNﬁ Imﬁv}dnecdhlo@iab-dﬁlhaiuaﬂlsg 1Y fupnishing

(946 [grrias HQSofa e.cbo@ba:ymohuwmm 22)28-dihydro gvathectin ;8&1P@pw1:t)neofas an amorphous
13- epi - 5- @olid, lputityl %l HALE] Thd sPR:128 -whishdeterminegdecl dan NBDALIZ] 19seNINGR: BNrk Sass
from Exanpspectrefmettnd 195 [err] (1.12 mmol ) of N, N-diisopropyl ethylamne in
240 [err] of dry net hyI ene chI orlde und r nltr gen The sol ution was

stirred a QI 35-diyafc R B dtirt BYSEAD ag!

ime i yconas
fol I ovid 39 %Z‘% 'gg{l,a % f}g{ o6 Buded 1o°a ,eﬁ.o&om.aﬁ
usi Qg met *Péd;ﬁ%l) t 6 Imahyué. RiizD23ldikydro & nﬁ&jﬂnb&ﬁdglvwi'esfrom Example 15
chr onmat 0glaag hsaslunbwz'r ol R, meﬁuoard;wmglmiwh 240 hiot-doetnethlylznercidoriderund@Onitegen.
f ur ni shi nghéQolbtioriywas stirred and warmed at 40°C for 16 hours. Workup as in Example 2 was followed by
13- epizsO (pgnm:-am-ymorm yarect 20om Glicogel GR plgteeivaing A h'oav 1{98.5:1.5). The
Bla/ Blb adajerbaed wangyp rhEe"c "s'ﬁ' h 8‘ } furnishing .
nucl ear Wg ? ef 1%% .-;Epy &W lt ‘ avermectm al :tgly;o?es
Exanpl e 170 £PVENDY g ﬂ?l%')’(?'ﬁ‘@ﬁ?yf" BT e hy | S TS 37 ass 1PF; yaro Y
avermegtin Bla/Blb agl ycones Fol | owi ng eQgm gqgedure of Exarrpl e 9,
util I ZI ng 13.8Pi-0Behz/ by eth{ls.0-2butyldimdiRylSiAg-22)33 dibydro agiryeaind 1 6/Bobadiycantd e
218 [err] (1rdibwimging peécebere 2 [Eaaripie o ytiliziryl mha(Nlew[) on ‘(319986vdmm 9gl\c9pne
N, N di i sdprofxkebleyBardiael i(hST@dle of | beskyloyyn N.N-

lor
days at r cbsapranyisthvia ﬂmnem i pf dry matkylens di ‘“"’- 23 - there
e e iﬂﬁﬁ
Bla/ Blb a th sg?g %E W?ﬁﬁ'&% pur| t 8 struct ure
was confir el ear magneti c resonance. Exarrpl e 18 40 13-0(2
- Acet oxyet hoxy) rret hyI 5- Ot - butyl di net heksmpighe22, 23- di hydro avernectin
Bla/ Bl agt;mqmsmg,;’mm@wm@«wwﬁﬁmymvmz;@hwqutmwe Biha{B1bagivganes
added dr opwi 2eAdemxgetbaiyimetdyl tromidai D m] (52 ;mpl w'“D‘ '39 to a solution °°""‘“'“9
5- O\ but Y28 8 o;u. pYy ﬁozebmmm &M ?ax?e "ﬁ e A oy

1 r| herm
m (44 mgpl) g le"hﬁ"r - QBCQUntiFiiom
The exot hé?f’?‘dﬁ ggzr;% E’ﬁ% 9{1&5 ﬁf Vi Qal’a%‘ f %ﬂ'z’a hou?ff,?

t enper &t up g 'I;.'"e |on w.ﬁnm%§ueaa e o o ot
determ qu L" t!»tﬁuH BicBdboRath. TR Methifin® thibBddiayeir whs Sepatatat, eatacted With aqueous sodium
at nospher ascarbbhate) dridd dvelenhydrbussaiunm sylfatdandrevaperpted ungdes retiuced erasmrq lgaving 3.86 g
met hyl ene ot aviscdus eesidue. Tiei residub was chedyoatograohes on A @.l,"m 14 '%t g}}{%ﬁ thylene

of 13-

Sod umdbi ghehgnmethanaiies A roneshiaks ,@ w‘m 25 an
with aque&l T
evapor at ed PHRIGHS Fﬂﬁ%’éﬂ Bﬁ‘&%%ﬂ?&?"é‘é Yy 8? iy Vi sc%l'?sﬁyem doe The

residue was chronmat ographed on a col umm EQ;m§|bI1gca gel, 260 g, using

met hyl gne 15@-12 fovdﬁo%&ﬁﬂdo-%&:bwimwﬁm-zgzaadmmma\reuhecmsawmmlmm
from 0. 2% t 050mb&b dortt (07-S8CY s@tutatbd mgthaholiclmmonia was added to a flask containing 1 .70 g of 13- 0-
O (2- acet az-yetmmy@mhw-soebwumymsmﬂma éithrp- megtin 8 E%B?"ba%! e'P‘f'
Bla/ Blb agtoyme:m:lass The syatem mgedeﬂ m’ t “é'P'P aert une

nucI ear ion t‘*'? é%ﬁeﬂ?ﬁ?‘% a‘{gpﬁ)lgé at C,H occ::s‘sAsﬂ?;
-0 (% R e u§ l& praduct as a foam
aver rrectl gi <14 46 QUiAG midEHIoAB Chioride-methanol
amoni a ﬁ @b (z dﬂ»@&h&ﬁﬂlﬁethyl §-O-t-butyldimethylsilyl-22,23-
(2- acet oxm{ EBQ. hgl@d&mﬁi 8k imithydpaolbgdollg,zﬁa}sw SRR 243 em 5% pyrity by
Bla/ Blps agJPLcﬂnestm&hm vassccohfimmadtbyanuslear mhagnetin ceseDance AN Mess TECEMERY t he
solution stirred at roomtenperature [err], until the reaction was nearly -
conplete as determi ned by HPLC as descri bed above usi ng net hanol -water -

(95: 5)



60 1.5 m/mnute, 74 atnospheres. The reaction nmust be stopped before
epiJjreri zation at [err] occurs. After 3-2/3 hours, the reaction solution was
concentrated in vacuo |leaving 1. 71gp ¢ pryduct as a foamsolid. This
sohi d was chronat ographed on a 300 g co?gﬁnwg? ?ﬁl i ca gel using nethylene
chl ori de- net hanol 899. 4:0.6:0. Og as_e| Bxamplé 20 ni shi ng 1.11 g of

13- O ( 2- hya%%@ew XXMt ethoxy IpethylBrOut bukwidimethvisilyl2R.23-dihdro awermpgtinB1a/B1b

avermect i r‘?g'gg%\ %M% ShePSI0 R Wi ddfdea b8 Juieedd AL Lerr] .

243 nm, 9¢34iing rtbtyiﬁg:%ggnﬂ?ﬁ% 9%%%%2%%&? S4RS 1500 C'{r?g]afgeﬁ%ﬁg ﬁ&%’%&i‘f oo
nmagnet i C ideaeINAsigR223HINIES avipRedtin(BMRIETY - agheones I Exariple 14 44 o) of
13- O [ 2- ( NeN-Hitsopropylethylaindsienio 0\d6mutd yiky eBytend ublgtidh. TRé fey Ibsihl was- rérodet sHdWitking

0 aver mecichminBadidtBaom tahRacaluied2XE) wtih thet 18hounteattion velsicempleid deermined by APLC as

mol )], scg ou? B30 awthanohwater(95:8), h§ miiminyte76atmpspherss.obite) reaption selution was
sol uti ¢h 3 Wi e cF‘IQﬂ e d Wi t1 eous sodium bicarbonate, .dried over anhydrous
?z fdg ﬁ'\%ﬂ%ﬁ%%e 7%&" 1 l@%&}ﬁ 'ﬁ g Sesi esidue was

6 g68.8Mg'o

13- 0- ( 2- hyRioRg

eth FIQ
-JE Uh el Py B esi
aver nect i g 9539%7% job B4F vids Ok a&cﬁE& ¥ ﬁﬁgﬁgﬁgﬁeﬁ%ﬁﬂgﬁmﬁ
NN- di i Sope-Biyid@idinisayl-22623idihydro3éveFihectih B1aIB15RERYIRESs 8R borihdus 8F% p f}gq{y

Vas T efgpv HELG St 248 mim B} ko 389. e Cstaittufed wias tconfreriedt by Audiedk mhagnefid resohdite, Lidass
hour r eacspegtiometsy arsigidreentsl analseser i ned by HPLC as descri bed above using

met hanol - waj ¥ametheproductsprepared by this procgdure reswirad muliipleTireparative TL-Qusisgéluning IGF
was 10 di PAVRIFiice OR! G plates and either Spethwene.chioridecathy! gratate oF meghyiens shloride-methanol

bi car bonal & iiad, Qyeka 8y eyRuRaS ALl AL SRR FYBRRLARED T nvACHD
reairt gt St sttt ol OB AR e
on two 308thdrikith 18-Gl2-iydédky6thiby)nbhil a@;e'}m&gnﬁ ﬁégh'%s u&@[ﬂﬁ traiil fﬁﬂ&%&: °£5 & v
chl oride-ethyl acetate (97:3). The major band was eluted furnishing 65.8 ny
of 13-0-[ 2- (et hoxynet hoxy) et hoxy] net hyl -

t - but yasdi met hyl si | yl - 22, 23-di hydro avZabdet iIdIB1a/ Blb agl ycones as an

anor phous sg},ng,rog,@@mity by 15 HPLC, [err] 243 nm [err] 389. The

structure was, confirmed by nucl ear_ nagneti ¢ resonance, mnmass spectronet gy
and el emntﬁﬂ'&&l&%&éﬁu t hk3 u red byldentsifiostton
requi red nmuEcHl pog JeE cyve TLC yusipgdralysi d/ ory sigd | I

pl at esa%and ei bher ﬁtﬁ%e chl ori de-et |’ll?l| L"?Egl'?gtﬁzo r met Iée'necét' gs' 9':
chl ori de- net hanol el uants. 20 Thethe¥ydmetbexyure i s folF owed, thereby

obtai ning various 13-0 pol yal koxy neg kb1 ik tyl-
di r net hyl si | 23-di hydro awvernectin %?:’ji/ §}.Bpggl ycones by reacting. an

| -22
appr opsi at éﬁg%@ﬂﬁ@%ﬁzﬁh ethtrOnil2n [234@~( 2- hydr oxysetBvoxEy) nBt hyl

avermectin aglycones as shown in Tahl,@ti,bkygehgwy,%
Table I'll Chloromethyl Ether Reactant 13- Substi t uent

[err] 30 [err] ethoxylmethoxy=\et hoxy- A B, C D
E, gt/,h,gxy) met hoxy F €tRex jﬁgggyh 35 [err]

13-8<(2-[ 2-( 2; .. B L E Met hoxyet hoxy) -

et hoxy] met I‘éﬁ%scﬂgocﬂzm 13'@'[ = (Benzyloxy- eﬂwo&)r%-t@l [err]
13- 0- [ 2- (Benzyl oxy- A, B, C, F muétiveaxypébhox))-45

met hyI“See Exanpl e 10 50 2 | Seemegﬁ)}(’)inote 2 of Table 11

See Exémple 10
50 2 . See footnote 2 of Table 1I

. Exampic 21 :
55 13-0-[2-(2-Benzyloxyethoxy)methoxyethoxy)methyi-5-O-t-butyldimethylsilyl-22,23-dihydro avermectin
B1a/B1b aglycones '

. Following the procedure of Example 20, (2-benzyloxyethoxy)methyichloride from Example 11 is
reacted with 13-O-(2-hydroxyethoxy)methoxy-5-O-t-butyldimethyisilyi-22,23-dihydro avermectin B1a/B1b
aglycones from Example 19 furnishing after chromatographic purification 13-O-[2-(2-benzyloxy- -

60 ethoxy)methoxyethoxylmethyl-5-O-t-butyldimethyisilyl-22,23-dihydro avermectin B1a/B1b aglycones.

_ Example 22
13-0-[2-(2-Benzyloxyethoxy)methoxyethoxylmethyl-22,23-dihydro avermectin B1a/B1b aglycones
 Following the procedure of Example 3 the product of Example 21 is deblocked furnishing 13-0-{2-(2-

65 benzyloxyethoxy)methoxyethoxylmethyl-22,23-dihydro avermectin B1a/B1b aglycones. )
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Exampl e 21 55
-0-[2- (2- Benzyl oxyet hoxy) net hoxyet hoxy] net hyl - 5- O-t - but yl di net hyl si | yl -
23 di hydro avernectin Bla/Blb a@ﬂcﬂnmmﬂcmmg t he procedure of Exanple
(2-benzyl oxyet hoxy) met hyl chl ori de»ﬁ'xr om nple 11 is react ed with

_giﬁmctﬁ&mﬁgjﬁ%gﬁ@me 5>r ft‘ﬁ s ; r&;d. A Sl W Bagvcones

fo at fiture (22°C), containing
chr omat oxrsaRgi QopUMmolh i et 1300-(2 MV Ox¥%utyidimethylsilyl avermectin B1a/B1b
et hoxy) nagtyleones didmo Bxdnird ng; 127 Engcme rhrubry bda diidiwligminypyridihe 23d A7 Ry @8®umol) of N,N-
aver rrectdunommm/l ing i h8 snl oFdenypbtbyl@@e chioride. Stirring at 22°C is continued until reaction is
13-0O [ 2- etyx eeﬁa %’ﬁﬁ’b& eem 'h"EthW? lsz'ﬁutgewuh nyﬂwbnaviéwmm"ﬁmd
Bla/ Blb 6 ,pgain with
Exa S J é)¢m ne d'((g.! msu ate va oratlon Of the solvent in
rrp}oe siljita get usin me hyle hi gﬁ. methanol
benzyl oxm,e,; ﬁgné‘l‘/ﬁ m B1a/B1b
agl yconeﬁ;rycones idFX arrp
13- O (2- Propi onyI oxyet hoxy) nmet hyl - 5- Ot butyI di met hyl si |yl - 22, 23-di hydr o
avernmectin Bla/Blb agl ycones Propi onylExahplerzade, 9.6 pi (110 [er r]) | S
added’st d3- Qcﬂrmmw*pm@thpmtbelrﬁééamm@ vzmctmcadplsa!p AglvepPNey . 5 rrg
pol ) of, 1 8oligwing the @ rqs eFre t*eﬁ@ %%rﬁawnmﬁ ISsquWkea 'é'f‘l?B'E'P i"-0-
Bla/Blb'% "'°§b‘1“y’86 1"8"% avermerip 1By agfvcpyes
4- di rrethylamnopyrldl ne and 77 [err] @44{2 r]) of N, N
di i sopr aRy-RIdNYd:84th&}g Irhéthyi-50-Bbutbinth ze/ymﬁ ﬁ&ﬁy&%@rﬁaé&n BPL/BI B AdhtoAds _
[ekt) is C pNitrdbenagbnesiifohyl lcRREE, T8 the (CIVHRMRY) vat dded RHNE ftRbindio al $dlutivh atlrido
The r eacemperatate(22rCk corgaiding 62 eng (80 iunolret 13y0¢2kydediktyethogdmethyl-8-Qaibetyidimethylsilyl

aqueous yereiegyin Bwa‘rlbwmoees ftemhExaquisn 18 BW 3emaioll raf N.Nydiisapgeny qﬂtﬁﬂghﬁtﬂed
Oﬂgeuz%; gfn q"ﬁoﬂﬁo %”E;ggﬁﬁvbm-mw%z%@%}i enﬁnﬂdm@ne'av'f%mfdmr Sferrf bﬁ ue‘g::
sodi r i .

brosie SRS q‘tr.r e TR S o ol

chl.ori des Hi%-@ s purified on two 500 p 20 x 20 cm silica gel GF plates using methylene
13- 0- (Ztﬁlbﬂaé-ﬁa@tﬂaﬁéqw&omb :0094)- RardisHind Wa\hgli o B1300-{ BdnigFbetRakylimetfiy I SyDH-butyl-
aver rpec tdimetBisiiyBi12adjhytre aesmaqincBn azBTbraglyoortes 38 lain hmdrpteup Iselid? 45% Jpurity by HPLC.
13- O ( 2-TPe spuatuy vz perfiioned pweutigdr nneG: wisdnademand roasssoedtronidiny/ B1b

agl ycones Fol | owi ng the pr ocedure from Exarrpl e 3, the product from Exanpl e

221\?/)e:’ X dq9| %e r%ﬁ%&' 8%8’ %{ﬁ’%}%‘lﬂ‘gﬂ%%f but\;ix met vl u?/r”i‘it Q%Lrhy%rd avemgécpx dro

13-O 2 K aui¥BhyithorRre Oz nhyﬁg tHeGif s'ay.J. Sk x# a.%?au%&nﬁw?aﬁdme was added

aver rrectalrdb“%kaloBlb i b¥h OfdTedPsdNitfdnO X 0T Bttalhihg OB g (136 LARY) d¥3131Q-(Z-Bydsdky

mol ) wathoayldethynhDhieuslidimeinpigini22,23-8iblytdol svarréctin BXIYE16 Ngptycabasr feorh ExSnple 19

cont ai nilA4MIE27awmm¢IBOf N dijsppropylethylamine and 94.1 mg (770 umol) of 4-dimethylaminopyridine in

13- 040 2Bp ok ¢ mrms necchlepide.SStiging. weg ﬂpw@tahwcsfpr e Werdrrﬁéqarcﬁom 'ete
agi\yeondts dF‘FfSWf’ 1T 9" °3'S "(‘B" Solu s gjjuts ﬁ “""‘

u ydr ce agam with
and 42 @E us sod c;ernate an Qver !’o@ ﬂ da?: sq;‘fa e. Evaporat e solvent in
di met hy [LQpTRAT d;‘% idon. @ nilas & r- e.m snlyl 22,23

ds'bs'#R

r eacts Oiauﬂ%?étdééﬁnééﬂﬁ a rﬁﬂﬁs ‘éhjngé s8I, 75 prﬂﬁ;ttﬁ PLCIThis product
aqueous medsaamubucvaarbmmécemem rbdttiong) eonificatidn ¢rodiia Yelusirgi nhgthyl@gahigtide syethenel;
and agawateni(39:6/Q4[0.0¢)ferréshed the frpdun lvathc8934 puanitd (blr HBLC).oTher stouatugaiwesiconfigried Ry
bi car bomyglesr nagapiin ratdngncepndtrhass speaiometiyn vacuo |l eft 62 ng of an orange

foam This crude waqgs purlfled ontvvo 50 ?é 20 x 20 cmsilica gel GF

pl at &% met ene - g %{é‘ [ hi ng
43 ny O'];ﬁ- @T?n% rnmlpgt #E ;lb_u %y;%gg§g'hydr% agerg'\@:tulc éllramﬁ

di et hy[°$ Mes2h &%edwmr swsmmuwa ﬁﬂ@é B&d@n&g o/ FORAE feriseralire AUPCPEMISNInG
solid, QWmaur bt Y mgﬂaazeaumwa:anmﬁﬁaﬁw 5O-6biityldithiethyisilyl-22:2pdibvdro
r esoggnemrmdmmmmcbmﬁt’dw Ex&mple(26dn 36 mil Df @ry thethylene chloride. The solution was
Ni t r obemtirsarbas A1 G nnth dlve/ 3 epmwymwen hgalusme b det Pm'mst by HELG gnd IEC 2"3'9d? h
0_aver nﬁe,t‘epw B!;lma?::?f B :a ] éwe B?( Iueﬂﬁtlel?ﬂte andl eva ted :n
(574 MF ”:f"zlat%:g mgmo‘; c?'fu U rﬁ u‘;Lag by column chromatography on

silica gel using methylene chlonde-methanol fumrshmg 43 mg of 13-0-(2-d|methylammoethoxv)methyl -5-
O-t-butyldimethylsilyl-22,23-dihydro avermectin B1a/B1b aglycones as an amorphous solid, 93% purity by
HPLC. The structure was confirmed by nuclear magnetic resonance and mass spectrometry.
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dropwi se to an ice bath cooled solution at [err] containing 105 ng (135
[err]) of 13-0-(2-hydroxy-
et hoxy) met hyl -5- Ot - but yl di met hyLsi |yl - -di hydro avermectin Blb/Blb
ag~ycones from Exanple 19, 134 [%i’ ]&l!?séﬁ g]‘) of

di i sopropyl ethyl ami ne and 94. 1 ng,L070Q dgerr]) of
4 di met hy.bagimMatmerisbeloxymetti-8-0-tbuiidiMbinyisilyl ZB 2BWINGE@ aGétat i ira/BTbiapiytdies
was cont i nesRewink theaprodediiferof BXenpIOLT axdBdsirhethyrfinke gBas isamcma Whah & mgsof 13-0-[2-(p-
det er mi nierdbénzertdBliionyibkyetbatyiimetbel5:0-6butyldirodthysilyiv@&23Hibvdred wyertmectint hyB /b
chl osi deqlvmwaéﬂeuowwm@fggv whlogide] Werk bp and gspmetographic pudiicati @guefwétheﬂ-

pot assi BrneihyigainesaexvREEYs-R-tbutddimeshsivigzA3-ritydre 2veimedingia glycones.
bi carbonate and then dried over anhyq.:rxgg%l 52(ng um sul fate. Evaporation of

the sol yggl,. fibetd ihyd B1a/B1b agl
13 O 2 T MR et T e RSB e bt ot
2, 23- 450%! Byrd&auaié&ilfmtét adid B&&{ aﬁg nymn&aolaanmnreacrlmphomﬂénn@aowm ibgl,

75% pur thrgmixpgiaphi€. pufifitatiopr prdviding mo{mmwlammqn;oxvmtw -pPadibydrnt avermectin
react i oRt/Bibagivconeat i on on silica gel using nethyl ene chloride-nethanol -
water (99.6/0.4/0.04) furnished the product w th 99% purlty (by HPLC). The

str utt uii?v\g gggghlo:r(y methelys- -t-%uw%rmer‘ﬁgsa?rh’az:{ g ﬁyélé‘%‘%m@%@m% 2 ycones

spectro the procedure of Example 27, excess as is react of 13-0-{2- (D-
13- O ( 2n.9a SheEitng 9@?» a,smrnanﬁ %ﬁy"?d s FublLi ) A By s asimg of

aver rrec;gmo Bboniogt df¢ @ttgfenbodicd ﬁ,ﬁa@ n diciBeb ! mmmmpuﬂmrbw&ﬂasad ulnﬂt mea
sol\ui4 oreaction rpmmdsenpar ddhripletioh of fe]actlbnn!‘sa!emrmgnedb# ThQ and) HPLC, the reaction mixture is
13-0O [ Zerg'z up arstxbroreategrapticatly bcm;e durhiskiph 18- OrfgtaminaBthoxiymejhvitb-Qetthupridimethyt-2
2, 23-di Hily ?)2%9'*“/%{9@1'#819?#'71313@})39 ceppsycones from Exanple 26 in 30 m of

dry net hyl ene chl ori de. The sol ution rred at [err] until the 3 hours
react | O, 4R A TR LS ma, i) gpod Rﬁﬁéﬂ b dhifeondd’® reaction sol ution

Bvapo éﬁ&ﬁqb xﬁ!ee&é 3t Exkiiple @%b G‘ofmspr aJeené:H BxarfpigB6 {3)reBia8 with|a® ik
and ext {.6% gara-1blieResd oo Bed FonbhyArdtk G ethanbEfolidwéd B thibinaagiuphic Purifehtion Ok
anhydr ogilscagyeiising raethyladechiciide erettianbidotdioh furdishiag the 484043-athinddthuyy lofettonl-22)28-
product dihee dveemedtimeBip/Batlaglycomms purified by col um chromat ogr aphy on 60
sili®a gel using nmethylene chloride-nethanal furnishing 43 rrg of

13-0 (2. d | ani noet hox ple 2 23-di hydro

aver nécléeiwwnggﬂ% Bﬁﬁ%‘r@g'%* gﬂ'ﬂ%ﬁtgqs'&?i ?&'Bﬁﬁ ﬁ‘fﬁr‘tlnf g""bégﬁgécy The
struct ur f RE6Hth QerdPératifes

becss b IBVAD T D 8Es ?"i%g“‘?'eﬁ&sﬁﬂ"ﬁit'%&m.mmmw.Sf%".‘i.’bt.‘:y?df.ﬁ':tﬁ;’:‘-

13- 0- (2stwmqﬂmdmﬁehﬁ&f)ﬂmhby$ aayéanbs BruinyExadimpia 26/ih 5i0 il of 2@y Ardtrdddny cthioride.

aver mecStirringdwas Bihtinaeyl ar 28CamtiFthk 36-hourre adtlenpvae@e@aie@ﬂ?f efrminet &y HPLE pod TkC.

net hyl aTherselugas wias; d“@%ww mathylene Emo us sodlum bicarbonate and dried
ni t (25% Pﬁm "em éébﬁb%y ﬁ%ﬁ% g{ﬁﬁ%s:b' %&e ;E d° proAydr
0 € i 14 ! |9ii h- ?23—
Vor k upmet o & Iwater? rmsh ?ﬂ, - g} 63 u was confirmed byvnuclear

g
(2-met h,y, @&:BF&%EW& ,me,tn %ugr,t,t uty rret hyI Si | yI 22 23-di hydro
avermectin Bla/Blb agl ycones. Exanple 29

13- O45( 2- Met hyl anmi noet hoxy) net hyl - 22, E3aniple\ddr o aver nectin Bla/ Blb agl ycones
10 Fol | ge rRjoderferepeloBrampie: 3o ¢ |@etybv awn% ﬁf‘“zﬁg ?ﬁp Qsphostituted
Exanpl eAlksVPEYy c13omo polpkn o nd, 50 g mEEtELIYY e Blamid
nonohyd‘?gé‘fcg"‘fsr‘?sr?ﬁ?‘ﬁ'é by & f‘ﬁﬁeﬁtg Eot??pq 6te fol | owed by

chr ofat ogr aphic purificati on provi di ng

13- 0-( 2- met hyl am noet hoxy) net hyl - 22, 23- di hydro aver mectin Bla/Blb

agl ycones. 15 Exanpl e 30

13- O (2- Ami noet hoxy) net hyl -5- Ot - but yl di met hyl si | yl -22, 23-di hydro
avernmectin Bla/Blb agl ycones Foll ow ng the procedure of Exanpl e 27, excess
amofsi a gas is reacted with 114 ng of 13-O[2-(p-

ni t r obenzenesul f onyl oxy) et hoxy] net hyl - 5- G-t - but yl di net hyl si | yl -22, 23-di hydr
o] avermectin Bla/ Blb agl ycones in 30 ml of dry ethylene dichloride in a
cl osed system The tenperature is raised until the

60

&5
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20 reaction proceeds. After conpletion of reaction as determ ned by TLC
and HPLC, the reaction m xture is worked up and chromat ographically

purified furnishing 13-0O (2-am ng? I@?%#/I a2- Ot - butyl di net hyl -

si kyl)-22, 23-di hydro avernectin al C(B s. Exanple 31 25

13- 0- (2- Am noet hoxy) net hyl - 22, 23- digy@i @ §¥gy mectin Bla/Blb agl ycones

Fol |l ow ng the_procedure of. Exanpl e 87 < f the product from Exanple 30
is treated w3hO3Ad kexyme thybs Hdr2d 191 hydreu aeerneatin BiadBybrate in

wet hanol  f ol 4@YHeoh¥%<C By TEBIBEING BT ithieC dd PPedPondlihga el Using
met hyl ene chl Oride net han,olezé‘ol Uti onﬁ furni shing the
13- O ( 2- am noePnésPpitidineshylellyl, qes ivatinesi foblavdrs £heycones. 30
Exanpl e 32 procedure of Example 3, - _ _ _
13-0-[ 2- (Morphol i n-1-yl)ethoxy] net hyl -5-0Ot-butyl di methyl silyl-22,23-di hydr
0 avernectin Bla/Blb agl ycones I\‘g‘rphol ine 500 [err] (5.7 mml) was added
wth stirring at roomtenperat g n[qg] to a solution 35 containing 130 ng
(0.14 mmol ) of 1c
13- O-[ 2- (p-ni trobenzenesul f onyl et hoxy] et By IBUKEEY - put $P8PYAChy I -
silyl-22, 23-pi3hgdpetdeviemet i i B4 aghy conss APOO Exanglhigagon™ 5.0 ni
of dry nethylene chloride. Sti M’hg was continued at 23C until the 36-hour
reacti on was conplete as determ ned by HPLC and TLC. The solutron was
di luted wth3edhykemettioxy- de, exScted w th aggeous sogi,um,btgampgonat e
and dried over h%dr ouz Sﬁgi um bi car bonate. Evaporation oé tpe solvent in
vadug |eft 112%ROBYIPMEENYY de product as a foam solid. ThEspFoduct was
chr omat ogr a3 <@+ I ¥ obuitioxyare thylsi 14632 gel usi ng 9&t hyl eneaghBgr tjep,
met hanol -wat er furnishing 65 ng of . '
13-)-[ 2- (mor phol i n- 1- yl ) et hoxy] met hyl - 5-) - t - but y!I di net hyl sBeyF- 22, 23-
di hydr o averyg<t+ 2B{2~Nelthoyy~condsl 96% purity @y HPLC. KheBst cycipyre was
confirmed by nuﬁ}ear n? net i]c gyqnance and mass spectronefry,, 45
Exanpl e 33 The®HPB¥EAGFIOXY B?a@& e 3 is fol l owed thereby 5#tEining the
corr espondi NB-1Ep -6ul{2-Metheckyal kaegret hyl , 13- ®@Ppol yal koxy Bpt &yl pgnd
13- 0- al koxynet %Leﬂnlﬁ g‘iggydro avernectin Bla/Blb agl yconss s shown in
Tabl es |Va, b,eUhe*¥)meEbYd i vely, below 50 55 60 65 18 Er Ep 0 193 347
Bl Tabl e | Va I-<Epl ADkBenzylioxy-22, 333li hydro aver9%cti n Bl A,BBh Bgl Bzones
by debl ocki ng of%’tagg correspondi ng 5-O-t-butyl di nethyl silyl derivatives .

u

foIIovm'ngthe"lﬁ re of Exanple 3. [err] % Purity | denti -

13- Subst i t uarB~-0O-Benziloxymethyl by 3GPLC [696] 13- O A2-BRt Box P,

450 . 96 A, B, C D, ethoxy)nethyl

E, F 13-O | sobut oxynethyl 461 96 A B EOFE F
1 1 See footnote 2 of Table II.



13- O [ 2-(2- Met hoxy- 461 97 A, B, C D

et hpxy) et hoxyl net hyl E ,F 13-Epi-0- (2-Methoxy- 466
93 _ A, B, C D, ethoxy)nethyl E,. F
13-Epi - O Benzyl oxy- 343 EP95° 193 34K, %' D, E, nethyl
F.13-0-Benzyl oxynet hyl 430 $6§§! Ivb A B C D E F1 See
footnote 2 of Table II. .EP 0193 34 | Vb 13- O Pol yal koxy

met hyl - 22, 23- di hydooPal¥AikoxynmBLhyB+2 232 3vcdhgsiny medtmedtbny of the
e . . ) . | ; d
of Exampie 3. (SL47BLBRULYEBReBVLY kb1fRk Y oA Cqt ShpbBgARREC T ©

HPLC fi%a@rsnbmsyédime&hﬂ%ﬁé%yl deriyarives following the A B
C, D nethoxy) géd@gdlre of Example 3. E, F nmethyl
13-0-[ 2- (2- Met hoxy- 455 94 A, B, C, D, ethoxy)nethoxy-

E, F ethoxy]nethyl 13-0-(2-[2-(2- 455 91 A B, C
D, Met hoxyet hoxy) - E at E, F ethoxy] met hoxy-

et hoxy) met hyl 13- O [ 2- (Benzyl oxy- 1€B58 96 A B, D E
met hoxy) et hoxy] - F mdk (UL itsee fiQenbis % of
Table 11. 20 1EFs@BH8iedéntl TRMPRH| yq 41350 Suistrsnted fication

al koxynet hyl - 22, 23-di hydro aver ®¥n Bla/ Blb agl'ycones by debl ocki ng of
the corresponding 5- O t-Dbutyl dr NEL NYT ST Tyl dertvarrves rorowmng the

procedure of Exewdel3- (Methexy: % PusBey | dapt i - A, B, C, D,
W, methoxy)ethoxy] - - E, F
methyl '
13~0-[2~-(2-Methoxy- 455 94 A, B, C, D,
ethoxy)methoxyé _ _ E, F
ethoxy]methyl |
13-0-(2~-[2~(2- - 45% 91 A, B, C, D,
Methoxyethoxy) - E, F
ethoxy]methoxy-
ethoxy)methyl
13-0-{2-(Benzyloxy- 358 96 A, B, D, E,
methoxy)ethoxy] - F
methyl '
o/
1

See footnote 2 of Table II.
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13- 0- Subst i t uent [err] 244 nm by HPLC fication max

(2-Acet oxyet hoxy) - 366 94 A B, C D,
met hy| EP 0 193 347 B1 E F

(25 Hydr oxyet hoxy) - 462 100 A B, C D 25
et hyl E, F

(2- Chl or oet hoxy- o 4pable IVe = 94 ' A, B, D E,
met hyl O - 1. F, G 30

¢2- O net hy}among_ubstituted alko:jf%rgethyl 22,23 dﬂgri'dro A B C D

et hoxy) netdyermectin Bla/Blb aglycones by deblocking of th:_e, F, G

[ 2- (MOr phogb Py deporid i -0-t-béty1dimethylsilyl9@erivatives® B C D,
et hoxy] mat%u??rl?s¥J| ing 5-0-t M mehy y E, F1 See

f oot note 2f0Ydwdng the pxeeederegsof Example 3. '

13- {%- Met hoxyet hoxy) net hoxy-5- O-t - but yl di net hyl silyl milbemycin a, 45
Fol | ow ng the procedure of Exan;E') ¢ 16, 60 ng of

13- hydroxy-5- Ot -butyl di net hyl s¥{yh &t benycin a, [the 13-hydroxy

m | benycin [err] obtained according to the prgcedgieydescrid@asei U S

Patent 4,134,973 and the 5-OH pyghgcied with t-butyl di methylsilyl ps
descri bed by-Qr-Svbstdtyent | Ap, Jet?4hetPon byt HELE 24, Fc 15336
(1983)] istreated with 117 [err] of (2-npthaoxyethoxydnethyl chlorids in a

solution containing 195 [err] of NN-diisopropylethyl am ne and 240 [err] of

dr{wrret hy| EfeAeetoxyRthoxy ) 2- Mot hoX§€t hoxy) net hégy- 50 A dBv ¢, l5

5- &¥- butyl d,'hgqhw_l silyl mlbenycin [err] is obtained. Ex@plre 35

13- (2- Met hoxyet hoxy) net hoxy m | benycin [err] Foil 8WI ng the proce urg of

Exanpl e 3, (20Bygroxyethoxykt hoxyet $8%y) net hoxy2890 t - but P diBwethe B 55

silyl mlbenyggeRylerr] is reacted in a solution containing0.H5%

paré-t ol uenesul fonic acid nonohydrate_in 5.0 m Bf nmet han%l féjrrgshﬁng

13- ( 2- met hE&yEPROFPRENNBXY ni | bemA9D a, . ExanpP8 36 » B, D, E,

13- (2- Acet ox,\,‘ggnga_y) met hoxy-5-O-t-butyldinethylsilyl m|begyan [err] 60

Fol |l owi ng the procedure of Exanple 2.8 g of

133$1ydroxy(%?®gl“95 aRiRf Ty si | yI}%’I bemycin [8}r] [the hl's-qucﬁbx?'

m | benyci n [@ghbxiyd metiyned according to the procedure d&cr#ped in U S.

Patent 4,134,973 apd the 5- IS pr cted with gbutyl dinethylsilyl as

descri'bed b§~ W8¥E °é'ti'h'fl.’383 Tet r atretir on Letteré624, pp. %% 5%36{’( 1983) ]

is treated wetRoRyQmétm3fl (2- acet oxyet hoxy) et hyl broni de B,y B sol ution

coftaining 5.5 nml “of N N-diisopropylethylanmine in 11 m of nethyl ene

chloride furnishing 13-(2-acetoxy- 65

et hoxy) methoxy-5-O-t-butyldinethylsilyl mlbenmcin [err]. 21 EP 0193 347

Bl Exanpl e 37 See( Fodtuhake o2 hdRyhhet ibxy- 5- Ot - butyl di met hyl si |yl

m 4 benycin [err] Follow ng the procedure of Exanple 19, 1.70 g of

13-\9%-acet oxyet hoxy) net hoxy-5-O-t-butyl dinmethyl- silyl mlbenycin [err] is

reacted in 50 m of cold ([err] to [err]) saturated nethanolic ammonia

providing 13-(2- 5 hydroxyethoxy) mBxétoplg34- O-t - but yl di net hyl si |yl

m l be ﬂ?égwe hexy hoMq-S@bbuMdumﬂhvisuv 1m||I1bemycm a, N : . :

RRE A B i B i R RS

[err] ¢ ﬁgﬁdgﬁ‘gﬁe ‘%Eﬁaf& Iﬁet |:Iei;§§?ﬁ£ﬁ{)m by MrBBk @t a/. in Tetrahedron Letters 24,

13- ( 2-pRY; 1064)) Rtk A8 Ywith 197 bur - RdiBKly)methyl chioride in a solution containing
195 pi of N,N-diisopropy!ethylamine and 240 ut of dry methylene chioride. 13-(2-Methoxyethoxy)methoxy-

50 5-0O-t-butyldimethyisilyl milbemycin q, is obtained. '

- Example 35
13-(2-Methoxyethoxy)methoxy milbemycin a,
" Following the procedure of Example 3, 80 mg of 13-{2-methoxyethoxy)methoxy-5-O-t-butyldimethyl-
55 silyl milbemycin a, is reacted in a solution containing 0.5% para‘-tolu_enesulfonic acid monohydrate in
5.0 mi of methanot furnishing 13-(2-methoxyethoxy)methoxy milbemycin a,.

Example 36
13-{2-Acetoxyethoxy)methoxy-5-O-t-butyldimethyisilyt milbemycin a, )
60 Following the procedure of Example 18, 2.8 g of 13-hydroxy-5-O-t-butyldimethyisilyl milbemycin a,
[the 13-hydroxy milbemycin q, is obtained according to the procedure d_escribed in U.S. Patent 4,134,973
and the 5-OH is protected with t-butyldimethyisilyl as described by Mrozik et a/. in Tetrahedron Letters 24,
pp. 5333—5336 (1983)) is treated with 9.0 mi of {2-acetoxyethoxy)methyl bromide in a solution containing
55ml of N,N-diisopropylethylamine in 11mi of methylene chloride furnishing = 13-{2-acetoxy-
65 ethoxy)methoxy-5-O-t-butyldimethylsilyl milbemycin a,.
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10 silyl mlbemycin 03 is reacted with 100 [err] of chloronmethyl nethyl
ether in a solution containing 271 [err] of N, N-diisopropyl ethylam ne and
036 m of methylene chloride furnishing 13-[2-(nmethoxymet hoxy) et hoxy] -
~met hoxy-5-O-t-butyl di net hyl si | ygpig Jpggy:gg rr] Exanmpl e 39 15

13- 2- (NEt hoxymnet hoxy) et hoxyl rret hoxy m | r%cr n [err] Follow ng the
proced f Exa "‘"""

e ?.:;;’.’E‘v"%% o Rt

MDNGNY AydroRyefiaxyInsh gmy:s%- §-Butyldizh VOISR En amr pxy met hoxy m bemycin
[err]. 20 Claims 1. A conpound having the formula: [err] 25 so |n whi ch

t he broken |ine |nd| cates a S|n |l e oﬁxemlalbl:ié bond; [err |s H or -

pr ovr dd#l thxmeeﬂwesréemo dé'o

[ er g . s’?vl ’a:'ﬁgx'g .t: %PH‘S'; pdur W‘dﬁ ﬁ}oﬁggrﬂv', grsfgfo FE%‘X% meth\g;

is hyd mrwy-s 6 A |s.|[,nﬁnﬂen5,5ma oxy: pol yal k
where each of mar%l p, V\\thCh are the sane or dlfferent S an I nt eger of

from1l to 6; phenyl; phenyl - (’Lerr] aEkamplp 39[ err] acyl oxy; hydroxy; phenyl
pol -y andtx ethvmmM)ah ’efrl'P amméb ¥eitiaim are as defi ned above hal ogen;

ani no; t’ f‘?' th rarﬁcmvrep ’r"%; :5% ﬁ)‘z"%?'h%?‘v '?gt X %ﬁ;gzug ';I'cbl;z:;
hetero
addiy G V&@n V"g'tﬁ a:uﬁrﬁgtr 'r‘rtherto v g‘%’ m and égnﬂr ch the ring

T gen;,q,,s bonded to the 60 al koxy group. 2 A corrpound as clainmed in
d&m2linwhichnis 1, 2 or 3, X is hydrogen, [err] al koxy, polyal koxy of
formul a [ew«]omﬁwneheﬁ@tmfformmd m i ndependently of the other is 1, 2 or
3, phenyl, phenyl [err] alkoxy), [err] acyloxy, ghal ogen, amno, [err]

al kyl am no, [err] dial kylam no, aziridino, pyrr Fl di no, nor pholi no,

t hi®nor phol i no or 4- et hyl gper azi no. 65 g A.copgqund as clained in
Aaim2in whichnis 2and Xis methoxy. 22 EP19%347BlExarrpIe37
13- (2- Hydr oxyet hoxy) get hge™ Q. OByt yLAdOREetlhyl si I\l mi | benycin [err]
Fol | owi ng t he proceduf eYof E>a pl e 19 1. 708 Of

13-3p2- acet oxyet hoxy) net hoxy-5-Ot - butldl metihyTO S|Iy?2m | benycin [err] is
reacted in 50 m- of NJ([err] to [ex]) sa#turated nethanolic amoni a
provi ding 13-(2- 5 hydroX}et hoxy) net ho’ -Ot-butyl di nethylsilyl

m | bemycin [err]. Exanple 3B

13-] 2- (Met hoxymet hoxy) et hoXy] met hoxy-5-@t - butyl di met hyl silyl m | bemnycin
[erT] Follow ng the procedur®pf et 20, 90 ng of '
13- (2- hydr oxyet hoxy) net hoxy-5- t - butjyl di met hyl - 10 silyl mlbenycin [efhf)
is reacted with 100 [err] of cpl opqngthyl nethyl ether in a solution
cont@i ning 271 [err] of N N sQpLepet hyl an ne and 0. 36 m of methyl ene
chl &Fi de furnishing 13-[2- {net hoxynet ho y).et hoxy] -

met hoxy-5- Ot - butyl di et hy eryI 1 | be in [err]. Exanple 39 15

13-[ 2- ( Met hoxynet hoxy) et ho s ' mﬁ‘ain [err] Follow ng the
procedure of Exanple 3, 80 ny of
13-4§2- met hoxynet hoxyet hoxy) met hoxy-53 Ot -butyl - di nethylsilyl mlbenycin
[err] is deblocked in 5.0 m of met Haol i ¢ 0. 5% par a-t ol uenesul foni ¢ acid

(N

50 in which the broken line indicates a single or double bond;
R, is H or —OH, provided that the broken line indicated a single bond when R, is OH;
R, is methyl, ethyl, iso-propyl or sec-butyi;
"R, is OH, OCH, or OSi{CH,),C(CH,),; and
R, is X—{CH,),—OCH,0— where n is an integer ranging from 1 to 6 and X is hydrogen; C,_¢ alkyl; Cy_¢
55 alkoxy; polyatkoxy of formula H—{({CH2};0l—, where each of m and p, which are the same or different, is
an integer of from 1 to 6; phenyl; phenyl-(C,_, alkoxy), C,-, acyloxy; hydroxy: pheny! poly{atkoxy) of
formula Ph—{(CH,),0],.— where p and m are as defined above; halogen; amino; C,_s alkylamino; C,.,
dialkylamino; or a mtrogen-contmmng heterocyclic ring contammg 3 to 6 members, opuonally containing
an additional oxygen, sulphur or nitrogen heteroatom and in which the ring nitrogen is bonded to the
so 8lkoxy group.

2. A compound as claimed in Claim 1 in which n is 1, 2 or 3, X is hydrogen, C,., alkoxy, polyalkoxy of
formula H—{(CH,),0],,— where each of p and m, independently of the other is 1, 2 or 3, pheny!, phenyl(C,_,
alkoxy), C,., acyloxy, halogen, amino, C,_, alkylamino, C,., dialkylamino, aziridino, pyrrolidino,

. morpholino, thiomorpholino or #methylplperazmo
&5 3. A compound as claimed in Claim 2 in which n is 2 and X is methoxy,
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nonohydr ate providing 13-[2- (et hoxynet hoxy) et hoxy] nethexy-—-m | benyci r———

[err]. 20 dainms 1. A conpound having the fornmula: [er in
which the broken line indicates a single or double bona;ll! HI | IM'I} CH,
pr_pq’/ji ded that the broken line i &P cQit38 347 Ble bond sl LILLLL

[er is-nmethyl, ethyl, iso-propyl oreafigmdstyl; [err] is OH [err] or
[err]; anqa-hedrodystrioxifeiHoxyberebutyidimethpisiy) inipemysinagi ng from 1 to 6 and X

i s hydr ogeFRoliowirig the prdegture pEExampib19, 174 g of 13-{2edcptmbckeshoxyimhethanyrf0-sbityldirhethyi-
wher e eaiyl nufbemyein @s j5, reagtaddn 58 mb of ¢ald (0% 1a:5°C) satyiretpd methanolicsaramonia peqyiding, 3-(2-
from4 thydmxyethmaimethoxySrit-byrdpimethylsilypijbemyeings. 5cy| oxy; hydroxy; phenyl
poly(al koxy) of fornula Ph-[err]- V\heéfa“%w’i m are as defi ned above;

hal 0gen; ;3 Tinng: %{% bek b RGy- 611 s»ﬁfg LifirBemXin &

nitr 099_“1'3 ig‘&lt&%;m&ﬂnﬂ p x?&rrosmdah@terzbm rﬁgat ﬁa-@?irﬁeroﬁyétﬁb mm?vmrﬁo-wwmahw
cont ap Nigikgd niiibemyEih lal RT3actedPWIGETO0 ub b dBIGmethyiThéthyiGther ved esliowdnosantairdng 201 pl of
whi ch t heNddiisupropylettotpmiine sndldB6aaldf methylese Eifjoridel fummishingridi{meahoxkmathoxwlethdxyls
cl ai med nrethay&-Ort-butyidinydtvigilykmilbemycinmaor 3, X is hydrogen, [err] al koxy,

pol yal koxy of forrmula [err] where eacE ofl 5ia(md m i ndependently of the
other is a"ﬁ(?% y), [err] acyl oxy, hal ogen,

3 h | .. r
. (5,5 [1a-i -h;eéﬁ?r ’ﬁé?% IR ﬁ ’lab o Az i gl ox HIT e butvl-
ani n 7&%%751%? ﬁ@ g?‘; é@é«%ﬁg}g f19(2 ﬂﬂﬂoﬁgm Ve ohhiethoR9-5-0-t-butyl

nor phol i gl0ay g, ’ |GIRT F | éthariolic 0.5% SpardtahainBsUNdRicascid
cl ai med gdhohydthte) pfovidingWi-Riimethbsyrietiigid)) ethoxglmttidxg wyilbeicin a,,EP 0193 347 Bl
4. A nethod of preparing a conpound as clainmed in Claim1l that conprises

t r eate n@lamgonpound having the fornmula set out in Caiml in which [err]
and the broken line are as defined in daim1l and [err] is hydroxy, with a
conpound of- A eampAURd hayipg thefamula:y 5ng n are as defined in daiml, in the
presence of base. 5 5. A nethod of preparinga conpound as claimed in
Caigpl inwhich [err] is hydroxyal koxymethoxy that conprises treating a
conmpound having the formul aG¥ out in Caimigrngididderr] and the

broken Iine are as defined ijn Caim1 and [eqr] .is gcyl oxyal koxymet hoxy’
with a base. 6. A nmet Rl _o¥ PRepaf| My 3 Bnedund as]cliained in daim1 that
conprises treating a conpound having tjhe for g, gyt in Caimlin

whi cee [err] and the bjoken line arq as deffined in Cfaim 1 and [err] 10

I s hydroxyal koxynmet hoowy” Wi h a substi™Ngeg-Chl oromethyl ether in the _
presence of base. 7. A%TEth of preparing a conpound as clainmed in Claim1
in which X is an am no, alkylam no, dialklylam no or heterocyclic am no
group of the type defined il\Caiml, th# conprises treating a conpound
having the fornula set out in §aim™Nn which [err] and the broken Iiraﬁ”
are as defined in Caim1 and [frr]

I sp- ni trobenzenesul phonyl oxyal kRxy@t Joxy with anmoni a, an al kyl am ne, a

di al kyl am ne 15 or a hetero [ T NEN8. A nethod of preparing a
conmpound having the fornul ajset ou aiml in which [err] and the
broken line are as defined ig _d ai ® [err] is epi-hydroxy that
conprises treating a correspondi ng sQnpedr 1CHs which R4 is normal hydr oxy
wi t h o-ni trobenzenesul phonyl chloridefin the presence of a base and

tetra al kyl ammoni um i odi de, followed py heating with water in 2,6-1utidine.
20 9. A pharmaceutical conposition’for treatnent of aninmals or humans
infected with parasites conprising a conpound as clainmed in Claiml, 2 or
3, and a pharnmaceutically acceptable carrier.

so in which the broken line indicates a single or double bond; _
R, is H or —OH, provided that the broken line indicated a single bond when R, is OH;
R, is methyl, ethyl, iso-propyl or sec-butyl; :
"R, is OH, OCH, or OSi{CH3),C(CH,);; and - _
R, is X—{CH,),—OCH,0— where n is an integer ranging from 1t0 6 anq X is hydrogen; C,_, glkyl: C,T,
s5 alkoxy; polyalkoxy of formuia H—{{CH,),Oln—, where each of m and p, which are the same or different, is
an integer of from 1 to 6; phenyl: phenyl-(C,_, alkoxy), C,_, acyloxy; hydroxy; phenyl poly(a!koxy) of
formula Ph—[(CH,),0}..— where p and m are as defined above; halogen; amino; C,-,. alkylammo;_c_,_.
dialkylamino; or a nitrogen-containing heterocyclic ring containing 3 to 6 rqembgm, optu_:nally containing
. an additional oxygen, sulphur or-nitrogen heteroatom and in which the ring nitrogen is bonded to the
so 8lkoxy group. . . . _
© 2.-A compound as claimed in Claim 1in whichnis1,20r3, X is hydrogen. C,-. alkoxy, polyalkoxy of
formula H—{(CH,),0},,— where each of p and m, independently of the other is 1, 2 or 3, phenyl, phenvl(C,.,
alkoxy), C,.. acyloxy, halogen, amino, C,., slkylamino, C,-¢ dislkylamino, aziridino, pyrrolidino,
morpholino, thiomorpholino or 4-methylpiperazino. ‘
3. A compound as claimed in Claim 2 in which n is 2 and X is methoxy.
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10. A method of preserving agricultural crops during gr M (ml "M MHL
storage, conprising applying to the crops, in order to I
pests a corrpound as clainmed in C]EﬂnQ193 34735111 A conpound as cl ai ned
aiml, 2, Qr od%; }é%?m rrggotulng E&Erran SUff?I’I ng from
p

25&par asi thtﬁn 'gla'ﬂ'ﬁol \Dhl@h eéh[? laiizna%
conposi ti og h%Ho tﬁac@ﬁ\pm offdtthu aQ(—a@:H t:d-agl \“Q@i t?'in Ia|m1 in
st or age, cmmrdssmdag;faashonpound as cl ai rre in alm or toget her wt

a carrier. P& smethosinf prparirg(h compoilnd asetaimedlio roymmmn dbibh Rgis n‘ﬁdroiyaﬂﬁxymethoxy that

CH3 comprises treatmg a compound ha@ghq@gnuhsq@ut in Clajm 1i m which R,, R, Rgand3heé broken line
~~~~~~~~~ are as defi €leim. 1 and R, is agy} g.o
cla epsrtl e ea It?ompound
K}/gggagl nf &Y-Edm g gﬁﬁ; lfeﬁmf hn e aswmm 1andR,
m
| St U of prepiirigly tonistind %S‘élat Clblﬁ\t 1 E%dl:nch X & an(dmind) ) (driglamino,
Odor OSI (@H)ﬂﬁﬁ%&rat&bmlwldnﬂé mﬁnddsfh Cleve ) 1that Soripriske tredting a

Zahl i m Begosipohnd bavirig the forBulasset culah Mawm B'ewlsit:mﬂf R2,®, and thel beylten lioa are/dsldefied in
Pol yal koxycl@jay1 Nrﬁaﬁlp-m&r?l(myswpnylow%nmethmthmmmw adl a\bylawns. gdielkylamine

odor vetlsHi ogye §?ne anze Zahl von I b| s B
MR Sk e g
Ph-[ (CH) i

Cn. Ayl arana&fﬁulywﬁ .Km .aarw Ey%h' % e o base
het er oGydi SCoeiA Phatthabautical 6dtrbdtme 130f anﬁBl@&giﬁuﬁﬁﬁs [Fhfeéted with parasites

geg\pe nhnfcamipsisieg ia coopodrel asdxkaecﬁhlmmst 1, 2for 3, évaia\pHatmaceotically acceptable carrier.
Stickst of f het@rﬁomtbnd ofprieserving agticultyraircrehsrduRng gromitic arowihiifefin storagieccomprising applying
Al koxygr u 15 H\s‘ﬂ’ dertp combat agricultyral pesiel 9reg mmpred saclgimesh in €lpim 1, 2 or 3.

beanspr uc}t‘M i upd a:z"'ﬂﬂ\?f’ inC 'P:%IJ ai%’ M in treating en apimaf grfiman suffering from a
Pol yal K8x f@i’ ?érfis’@% BT B %sﬁ Y §50ukh B SlofBle, comprising a
unabhkngi gou\gau ,|a, car i

Phenyl - (Cl - al oxy , ,g4- cy oxy, ogen Am no, .- Al kyl ami no, C2., -
Di al kyl ami Fatpntansprichit o, Pyrrol i di no, Morpholino, Thi ormrphol i no odor

4- Met hybpi pe 0,1 st ._Mer bindung. wie in Anspruch 2 beansprucht, worin
n 2 !st und iﬁ%gﬂﬁw 'T‘gfie'@?"“?)erfahren zur Herstellung einer Verbindung,

wie in Anspruch 1 beansprucht, durch Behandeln ei ngg Verbindung mit der in
Anspruch 1 dargestellten Forrrel worin R, R2, R3 udd di e gestrichelte
Linie g@se in wo Anspruch 1 defbmert sind und R4_b¥ t mt einer
Ver bi ndung der Fornol X-(CH2). CﬁHZ- Cl, worin X i e in Anspruch 1
definiert sind, in Gegengart S ‘ rur Herstellung ei ner
Ver bi ndung, we in Anspru‘& ) géyal koxymet hoxy
kst, durch Behandel n einer ¥Spruch<¢l dargestellten
or el foworin RI. R2- Rg Jnie wie in Anspruch 1
definiert sind und R4 Acy3oxy koxymet hoxy Wg“ist, mit einer Base. 6.
erfahren zur Herstellung eine l W e in Anspruch 1 beansprucht,
durch Behandel n ei ner

45

(o)
50

55 3
worin die gestricheite Linie eine Einfach- oder Doppelbindung anzelgt.
R, H oder —OH ist, mit der MaBgabe, daB die gestrichelte Linie eine Einfachbindung ist, wenn R, OH
ist;
R, Methyl, Ethyl, Isopropyl ::cd(gnsc;c.-Butvl ‘i’st: _
60 OH, OCH, oder OSi{CH,) ist; un
:: X-—(CH,):—OCH,O— ist, wonn’n’eme ganze Zahl im Bereich von 1 bis 6 ist und X Wasserstoff; C,-¢-
Alkyl; C,_,-Alkoxy; Polyatkoxy:der Formel H—[{CH,),0l.—, worin jedes von m und p, die gleich oder
- verschieden sind, eine ganze Zahl von 1 bis 6 ist; Phenyl, Phenyl-{C,-.-alkoxy), C,_s-Acyloxy; Hydroxy;
Phenylpoly{alkoxy) der Formel Ph—[(CH,) Ol... —, worin p und m wie oben definiert sind; Halogen; Amino;
65 .C,..-Alkylammo. C,-¢-Dialkylamino; oder ein stickstoffhaltiger heterocyclischer Ring mit 3 bis 6 Glledern.
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Ver bi ndung mt der in Anspruch 1 dargestellten Formal, worin R, R2, R3 und
die.gestrichelte Linie wie in ANspggs r% Zprt srnd und R4

Hydr.oxyal koxynet hoxy !st, mt einem substituUl en Chl ornethylether in
Gefignwar t dsr gegebBrentalis 2id zusatzh&hes Sauerabif-cSchvefel- H&ir&ﬂ!lelhlqjihgtemam?ﬁ entBsIbirilvigtoh der
wiein Ans’ﬂ!rﬂFé'Hkslofb%edls pﬂawupmabwdm sl.m Ani no-, I am no-,

Di al kyl am'p !y%l n\ro}n‘tﬂ qile ’éq(\gpsg_amoﬂ (;l'éé;;rl\k:xv
def i ni er te
PR 2 Al e m“ar“%,m@?ﬁ ol ST e

Anspruch 1 deVé?biﬂ&ﬁng’iMﬂnWﬁ sz Dooun 5@&&%&#.&% bl SON hoXy i st

m t Anmoni ak 4. verfabrenALdidretdlivig einbiVabibliutigkwiead Afspstart b@bmmcht. durch Behandeln einer
hi t er ocyc|Veskihdung/nit der i? Bnspruchll. davgasfeliten Farraelrwordir Rt BJ, Ruung die gestridfeits Linthuwig in
mt der?o n“')ﬂiﬁ h 3 definjertind pnd ﬂgﬁwem isoniveiner Veshingungider Fopmel e —{Gia)ycHOEH,—Cl, worin
gestrichel’ "’e‘"\lﬁ"é"'i” 'ﬁb’r'ii""l "Q@fﬂ enwaLt ei TH‘EF" nd R4 E k dro | st

?g[ ChmB?h% ho q‘n& nel r eFLm g QW) eﬁﬁﬁg%g gastel or|¥|el '
Tot r aal ,Igyl.armmgméprg von : I‘ﬂl tzen m t {/'\‘asser I'n xmkoxymgthoxy
Phar mazeut i sehardhma ﬁiim-lmilwugl emirLVertBﬁhﬁuanH rPANSRFucHt meﬂﬁbﬂﬁhi. @irch Behandeln einer
i nfi zi er t Merbiidung mitdierin Bfspridbrisiagastelitas Foimesl,avotin R(cR{Rnuaddie gastedctielte Linie wie in
An S pr u c h fnswwEﬂGf@'mtp\dtﬁa Iydrowyaikosymethoxtists mzmm %'b#"@lnmﬁﬂmwether in

°'“ hr en zur K er VI er un von f rucht.en des
V\achst lffhs preg ?r ?r f n ch': :vgrm eme ?_mmo
| andwi rtsa] '3 fi °'T°,{1' yp ist,
gn die
Anspruch Lestdcrd elum% eﬁpﬁﬂpﬂfé 1 daﬁi'rl ndih@u @ @zoléﬂff alk methox}us ‘mit
Ver bi ndungmmibriiak, Binérn ofn DidRkylami Siaé mHeterocytlischéay Amiadung bei der :

Behandl2sing e8./vMedahrat 2ur Hasmlang amrlwruﬂmndg mitDecinAnsprde 1 ddmmtdﬂmn Fodlnel, iatin Ry Rz,
Ver wendun %3 Hnd die pestricheite b!me@ne ln\ﬁrnepmch mlGFndllmdlib §P|'§¥ﬂfemst durgh Bﬂlnndelﬂ elner

Anwendun g ea'aweean den (L;EFR d'(§!o % ’!‘1
Zus amTens sch “’\{P"OE'M?'HH’BH % aﬁf#ﬁ r}sne m s.Le mr’\ oder
r3

beanspr, Cmens i eVe ans rucht u ch
1. Conpbs ﬁnﬁﬂlm%nﬁa&r ﬁaf § iy
50 10. Verfahren zur Konsemerung von Feldfruchten wahrend des Wacﬁstums oder &l%ugemng
C H 55 60waithes zur Bekdampfung von landwirtschaftlichenh Schiadlingertdie Anwendking(biridd Verbindihg, wie in
dans | aquéh$lUU¢fe1 @cndntiibétﬁlspmdn cpud dierfeldér temlfa&i-l son ou une doubl e .
liaisoss R % nskyng. yie inAnspruchl 4.3 oder l!i’é"?‘é f‘? ngﬂ F@“gﬁ'm gines

l'i ai son | g?'g %:a ‘°"elﬂd°ﬂ’?“ Reres qde(, Mepschgp | qder "hy?"e'e i ren, wie in

sec-butyl &, %ﬁ"&‘ﬁ% £ Wigh2 .
Yo { CH) T - e pandi o Eebdibbad eii‘ 'E:?)" Aignatums odil 58 wagerang .‘fe?,"ﬁﬁ

al kyl e pneicem.Tragen umfaBexy en C, _,; un pol yal coxy de formule H[(CH) p

dans | aquell e chacun de met p, qui sont sanblables ou differents, est un
nombr'e enReeandigatidnsA 6; un ph6nyl e; un phényl-(al coxy en Cl.4j; un alcyl oxy
en C.,.4; un_hydrox un phényl pol y(al coxy) de formul e Ph- ((CHZ) pAO m, dans
Iaquel le p el qvﬁ\"’sfi?ﬁ%/'éé’s?ﬁ?é‘ﬂ@fff’ﬂ?"ﬁl dessus: un haiogene; un am no; un
alkylafino en C,_5; un dialkylamino-en C,.,; ou 1d 'un heterocycle azote

contenant 3 a 6 chai nons.

cont exrgnt facul tati vepgn
addi ti onnel

B4 er oat one

R
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d' oxygene, de soufre ou d' azote et dans |equel |'azote nucleaire eot lie au
greups al coxy. 2. Conpose sol on Ia revendi cation 1, ou n eot 1, 2 ou 3, X
eat—un hydrogene, un al coxy en EP 009330 alBbxy de fornule H 1 (CH2), 0Im,

dags, | aghe)|b&efid it o SRR ol L tt €. €at 1, 2 ou 3
un phenyF’g’ﬁ d&ﬂh%&%ﬁ!ﬂ% E%Vrv@ﬂueﬁe‘p@)mmvmdﬁgyluFB(Ylm%na h ison lor el'kal un
am no, un n,Jdayb;amgnmge&hWE isdpropyle alsedibaiyley! am no en C, . n é2| ri d‘| no
un pyrrol i R es0OHUOCHDOUWOSHUHIRC(CH1,: tehi onor phol i no ou un 4- et hyl pi per azi no.
8. Cohpos e&%! ZSTT“F"&’ nrECEh@i-c ol h 6% UP. entier de &6 eDX @8t uX hydtogame; rmtdﬂwloym Q.o un

Procede® P°'!ﬁ1°°d% rﬂsdg ls‘% Hor! “a’v‘PleV'e ﬁaﬁ*wwwﬁ cracwruqle . il sorg
traite ‘Eg (ig e ?nf g"'v g}m oxv en Cy_,); un
lo rox o d ? aq et m
revendi m;,dé l‘ﬁgxl v "glalk é noeen

def i pjh Gﬁﬂ&é*@y&@ﬂmb&ﬂidaﬂﬂ3 eeihaﬁonﬁ(lbnddﬁ‘a R&i&em dﬁ§. nel
f or mul ed-¥xygéneS-deGblfle ol W hipté bt dafsiagud! Htaiotd A@lé&r@&st né solaio‘.@elm”sx 6fi ni dans
| a r evendiZ S&omposélselopria pevesdication 0. ene ebtak @.o0u3s, xFasomedﬁdrp@m Wy 8ipédyaIn ¢i0,, un

conpos epaydleoxy e formyleitirliGit1,0lkh— da@damll@@\pc o inddpararyndinhdadiautre st 1,
conpr en °‘f% upy i’!l 8 M Phegviiaicoxy e ‘f’%’eb'ﬁ Cv?f wahaménenueamm nelkylerming eh o
r eveffdi giak o HARS @2 52-o P '5’ Rl PYER "RB"Bt’“q'%h%B? 7 hjoasphpting gy 4-
def i ni @.pas%vs%ﬂn& bitfador?h, dih 6 BPR SR dn MinY! OXY- al coxynst hoxy,
avoc une hawz,cé & pbUrQsrEstterPH EonkSRE BBIBH 14! PeveRUTENS 158L|%ntﬁer{oeiéetpﬂe hi 80n
1, QUi coeiHesE Aghohdant b a4 foATEIB indiués S TP G&/RndicstdR ddins Jaduelld R, IR} ot RCHGFHINE

dans ~s| asontemdiecdéfinddads lalanvendicayionl 1 ®t M, esRun Mairedy, Iaeacp(m rdok pbi’é e formule
cohue cPS‘HCle) ncHREH -6, dansdagiietienX pbmsont comRé défini dans lhydqeomyaloodxymmmw une

avec urbase:h er 4’3‘% chl orogeth | i § ublsatrltu6 on prGSeQF(tzgn%Mune base. h
Procé6de °"V
o' AR B Rl e e

def i ni ’ ’ cﬁng ®asdN 1, qU| corrpren trai terrent au

r 6pondant GAPJoaédéOﬁdmhﬁépaMImﬂiaﬂSelbﬁ & M&ﬂﬂdsﬁaﬁ i10quilcorfbréia leﬂMSJnlaﬁt ﬂm
R2, R3 cetmpbss ppondant b & foondle baiguée d&si laireveladicatioa 11 dane Madjuelid R,OR,, R, et lefpointiné

un p- nisepblcemmendéfini fdany |1 ypedndisation 35et RSestouy , hydioxgaléoxymétivkacaveanen éther
al ky’ParFM?é”"‘?}h@'qﬂFaP Mmmre'éia&% é"% $8e h6t 6r ocyc| | ue 8. Procede pour
prepar e} 4 °L pdipd "‘?"E?G‘P I*’H"'P%VGHGY'E@!'POPP
1, d m 0% cllq !n comprend Ie
an :it htc; ‘m; Iaq' anq TLHR
revendlmetwm.ué S%Btmrﬁ@- O e i e eston . ok ;
comaasenaﬁwwmemdanionda.nﬁ»eIaﬂ‘queimeRAneemwﬂnm@wwaﬁﬂfemi ér@d"@lﬁ; € C forure
d' o- ni t r oBeMmadiaé polf praydrer, unasonpoSsencraladt Alladolraseindiquek dims iDBVéicition 1, dans
t 6t r aalléquetmo Rk inet pmqmtillé sm!)comﬂw Qéémsdms farevendizatiorehat Ricastum épl-hvdroxv qui
2, 6- | utcparprepd lo traitemens W aps Iaquel Rt ost jup hvdraxy cesmalndven
ou des °5'P yre d nm%gzqnﬁw&eﬁ z Eﬁ s‘m %'aragﬁeteég un jogHs et dirralkriamemaniR Puis le

sel, 6h | €5°’P§§§§i§};%pkia§§%c Siate gt 1 tEherHne 4EHE i L AREEHh Ml o s
aCC\eTSt MlaSites rb sé Q&I@lﬂig Yévln @e?noﬁy tz%%%t %Cérﬁ I a%a&gua&ni%t
veget alacéaptable. €N cours de stockage. 45 conprénant appl i cation aux

cul t ur es, 1@fPrétede pburt drégeno dbs aultues agricaeshdrecutgde @égleaﬁon du @A coonsTde SfockajeDN
| es4s evemdreoamnl ‘epgiicationuy gulBires] 4fin @mgenwmm#tues rigolgs.ctun compbsé shlarUes,
pour | ’%?ﬂ'%ﬁ%?#%ﬁ; | e tra'{)%? unpaga{hr% q(')‘g dtr%t‘r% etare hurral n
attein

sel on |L°g° P%R?S'Hc?“?, of yRe o “'%U""as“"'ﬁo o4 ?% e e R i) %’H&?r%z 'r%’f‘q'laa' ﬂ"&%f'?'bn
aux cul TUj£goAgbLit &ﬁvﬁanm%a.cd@omﬁaemm&anwem csewda vB&atation ol 8 Bours de
ggrrgg eg‘%ﬂﬁagurbm5uﬁéﬁrﬁ%sk 86lor RY ehdiddtioA ¥, Zlou 3, a0kt vh suppBAR. UN support .
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