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substi t ut iveh ©R2) Idde apivedpysheer i Ng of the antibiotic or subst : A he

ket ofie position oft2AheAastidiAcidiB 1mbeaabe.1CTHacEC savel deri Tp8E exhi bi t
activity 10 as coccidiostatic agents.and anti bacterial agents.

10 ANt i b'(aslmm%ﬁhmeﬁ&m%%%cm HOR§RE O a crystalline
anti biotic produced NUFADURY TaERBOPani sm i sol at ed froma

sanpl e of soil coI I ect ed at Hyde Park . I\/assachusetts Lyophi | i zed,

t ubes of the ¢ bé’%l IENGESEL X-537 were
deposited with ‘}g § ’ricul tural 15
Resear ch Servr Q,gd erd{g@r ,gag bp di vi si on,

Peor i a, bythefollbivihgﬂﬂezment Ihe cul ture gr ven [ dent [ f [ cat [ on nunber NRRL

3382 by the Agr "84"0‘1 relates to nfyekang St tpj processfer fhe o @aval | abl e

o the pubma%}:ﬁr: g @Emj}sa‘:fm Sk (o the
public fromt héetbrat positiad bOha Frretear nomd1| fvatives Gl naactlvxty
borati on Wth WHcﬁHmstancm andrmubZﬁcnal agents. The antr bi otic materi a0

heretof ore i dent ﬁi‘éﬁ"“ﬁs‘x e ePl"&Pt‘ileé‘ ‘5‘38‘)@“ co Fiﬂ;m“ oduced ¢ gry
aesx

anal ysi s has b ol Perk

atloI;nydr oxy -
, 5~ I7Ybere dep sneddm the United [SEx mf griculiBé (5 -
et hyl - 515 h mes - Sérgice, Northern Uptitizatign) Reseaﬁh and &y d;tupm@n qnar 2 15

t et r ahydr of urylm? culturey %“’i""&’ﬂ"f‘ ?}-l%‘; dpumber N % HWAld of t he
ce, has de: Available tb the ablic Ll .

fornul a is also’ available to the public fromSthd nternatlogal Center of Informat Eﬂ Ullglet ic X-537A

i's prepared by bgasaivig WERO.Sh Belgitv@Tyces or gani sm In_an aera- ted

submer ged 2 ul t ur e Thepprtibiotidymaterfdl, dieretofore idengfied aa X-ﬁaA,allPemiabweut r apo

.e., 6.5 Loy a8 P P ed ¢ Poyenr
Such as yeast, Iaﬂ,yﬁg;ﬁ né{anwa;gnyo%fﬁagéﬁlﬁm]g %Ed’ﬁ gff‘ﬁeoa %esou_;ﬁg the

i ke, W th soylbesouded thelfoinmty t he nost pre- ' erred and " a

car bohydrat e source such as sugar, nol asses and the like, with brown 30
sugar being the nost preferred. The fermentationis carried out at slightly
el:evat ed t enper at ur espoorv e. c/,:ab@,;3 2gheabout 25[erre] C and 35[err]C,
with the pseferred i ncubatfPepd ~_ e ..-u_-_ ave_bei @q about 28 er r .
After an incubation of  about 6 QA€ ~~ -tation broth
is filtered and the antibi®ii€ recov e(f y extre(’-..'zggﬁ.-SS L As
indicated earlier, the present, invention relates to *ovel derivatives of
anti; 35 biotic X— 537A and to a process for the manufacture

t hereof. The noveI er 5X V\:gll %h the i nvention reI ates are

co ounds of t Q -337A is prepared by growing treptomyces organism in an a

mp e% ture, ‘with the pH of the broth adjusted to about neutral, ie., 6 5
to 7.5. The medmm utilized contains a nitrogen source such as yeast, a yeast derived

_ product, corn meal, bean meal and the like, with soybean meal being the most pre-

30 ferred, and a carbohydrate source such as sugar, molasses and the like, with brown 30
sugar being the most preferred. The fermentation is carried out at slightly elevated
temperatures, i.¢., between about 25°C and 35°C, with the preferred incubation
temperature bemg about 28°C. After an incubation of about 4 to 6 days, the fermen-
tation broth.is filtered-and the antibiotic recovered by extraction.

35 As indicated -earlier, the present.invention relates to novel derivatives of anti- 35

: biotic. X-537A and to a process for the manufacture thereof. The novel derivatives to
which the mvenuon relates are compounds of the formula

[Price 25p]
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2 1,309,588 [err]

wherein X represents a group of the fornula [err]
in which [err] represents hydrogen, |ower alkyl. phenyl or phenyl
substituted by 5 hal ogen, nitro or lower alkyl, [err] represents
hydrogen, |ower al kyl, |ower alkanoyl, 5 «
[err] benzoyl or benzoyl substituted by hal ogen, nitro “or

| ower al kyl, [err] represents hydr ogen, halogen nitro, amnoys,

| ower ai%anoylanino Iomer alkylanipgp ghenyl
substi - — e : :
[err] represents - OH, —0 or Qthg (}) |ded that at Ieast one of'Ferr] )
10 . and [err] g ' h%drogen or [err] represents
ot her than -C» : ehydra o) f those conpounds of
f.ormula.V in: mhich X' represents M e p &) and [err] represents
=0 and pharnaceutically acceptable salts of those com . pounds and
dehydrati on deri-vatives are One sub-group of novel:

derivatives. pro ltféeﬂ’)gtfpteffgtsf‘ﬁ’\?%‘tfaﬂbcr‘f°‘?’(5‘ﬁpri ses com 15 pounds of

»azo or pbenylazo

the fornmula- : wher ein

[err] have" the srgnificance and pharmaceutically  s-
acceptabl e salts of those conp aci ds. 20 Anot her
sub-group of novel dﬁflV&th@? ) : i nvention conprises 20
conmpounds of the formil a “Ta 2 % g 7 err] wher ei n
[err] have the significance gi ven earI|er As used herein, the

term"| ower aIkyJ ‘% es str ht - qr hed cha r carbon
gr oups cgnt ai ni ngﬂjggl a%é, ;_3% %ﬁ: thyI 5 ethyl,
25 n- pr opy |sopropy , bufy n pen an the i ke, mnthz
groups containing from 1 to 4 r bon atons being preferred. The :
term "l ower al kanoyl" denotes the'acyl<§§ resi due-of | ower al kanoic

aci ds, containing from2 to 4 carbormfters, for exampl e, acetyl,
propionyl and the like. .The term"| ower al koxy" denotes alkoxy groups con-
30 taining from1l to 7 carbon atons. "The term™hal ogen” i.ncludes. al

four forms t her eQenio 1 or be:rgt(z)oyl Substltuted Qram;foggn mtr%otl;r lnwer aﬁtw 9{ Irerb%és ?sr om ne and

i odi ne. hydrogen, halogen, nitro, amino, fower alkanoylamino, lower alkylamino, phenyl- .

" . azo or phenylazo substituted by halogen, nitro, lower alkyl or lower alkoxy and '

i0 - Ry représéents —OH;, =Q or =N—OH (provided. that at least one of R,, R 10
- and R, represents other than hydrogen or R, represents other than =0),
dehydration derivatives of those compounds- of formula V in which X represents the -
group (a) and R, represents =0 and pharmaceutically acceptable salts of those com-
pounds and dehydration derivatives which are acids. :

15 - One sub-group. of novel denvatxves provxded by the invention compnses com- 15
pounds of the formula’ - _

wherein R, R, R, and R, have the stgmﬁcanoe given earher,
and pharmaceutically ac.ceptabln salts of those compounds which are acids.
20 Another sub-group of novel derivatives provided by the mvenuon comprises 20
compounds of the formula .

wherem R; and R; have the sxgmﬁcance given earlier.
‘As used herein, the term “lower alkyl™ denotes straight or branched cham hydm-
25 carbon groups containing from 1 to 7 carbon atonis inclusive such as methyl, ethyl, 25
n-propyl, isopropyl, butyl, n-pentyl, n-hexyl and the like, with groups-containing from
1 to 4 carben atoms being preferred. The term “lower alkanoyl” denotes the acyl
residue - of -lower alkanoic acids, containing from 2 to -4 carbon atoms, for example,
acetyl, propionyl and the like. The term “lower alkoxy” denotes alkoxy groups con-
30 .  taining from 1 to 7 carbon atoms. The term “halogen” includes all four forms thereof . 30
namely fluorine, chlorine, bromine and iodine. -
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3 Exanpl es of conmpounds of forrmula Il and 111 and

[ g[SV S -=1 I - T =W , CELY, =Y hyl _ Q-

[ 4, 6-di hydr oxy- 3, 5-di nmet hyI 7-ethyl -7- [5-ethyl-3-nethyl -5-(5-

et hyl - 5¢hydr oxy- 6- net hyl - 2-t et r ahydr opyranyl ) - 2-tetrahydrofuryl] heptyl] -
salicylfc acid; 5 (-)- 3Methy|-6- :

[ 7-®thyl - 4- hydroxy 6- hydroxyl m no- 3, 5-di net hyl -7- [5-ethyl - 5

3- met hyl 35- (5-et hyl - 5- hydroxy 6 met h)gbgggtetrahydropyranyl) 2-tetrahydro-
fUI' h?@r}_s—a%rbyl e—acte—sodtum YaIT,

(-)- 3 Met™iyl - 6 Eimelebryfeomph;udwof)@mﬁhmdnmmlandﬂmsglﬁadrnet hyl -7- [5-ethyl -
3- et hyl - 5(5-et3 - th - t7§ l)-2-tetrahydro-
10 f ﬁ:g "ﬁ% dt'%‘%ﬂy é’;&ﬁé 38%%1}“ SR um sal t; _
10 sah

[ 7- et hyl -5- hydr oky)- imyiho-3z5-dinEthg 7kl tethgl-

met hyl - 5- ( 5- et hyl - 53 Yléxi( erﬁ:—:‘! W'?WJPX‘?&WMVF‘&’M’?H%W‘&rahydro-
furyl ] heptyl]sal hl- 3- Met hyl - 6-

-3,5- dlm thyl-7-[5-
[ 7- et hyl - 4- hydr0§y ﬁm £SO i A"'&ng“ﬁ"m D P thatsiro-

met-hyl - 549 5-et hyl -5 alﬁlmgtldh drcﬁyltasm:oalhlydampyran I{)s 2- ltaetrahydl‘r’ o-
ethyl-3-1 5

Meopt
furyl] heptyl éﬂ “dy dimethyl-7-
39%t]hyl eg-y[]7 ot hyfs %Efﬁ;{[%ﬁ gf{‘"" @21 YSrOBY R TT [ 5- et hyl - 3-
15

-Methyl—ﬁ- 7-ethyl-4-hydroxy-6-hydroxyunmo-3 5-dimethyl-7-[5-ethyl-3-

met hyl - 5- ( 5- et hyI {Ein& ;g-h Jdﬂdthy%—@ﬁ%&ét%ﬁmab}dmpwhﬁ;myahﬂ%et r ahydr o-
furyl] hgptyl] sa %x (e asbrer h%}?._ 5-ethyl-3- 15

3- Met hyl - g [7- e J-éﬁ )@-ﬂﬁﬁyl-&-te ﬁgé:t yl)-[Z-teetrSa,hydro-

[ 5-et hyI 3- et hyl - ]-heptyl]sahcyhc acid methyl ester (isomer B);

et hyl - 5- hydr oxy- QMWh [7-thxlﬁtlw@1'h=§r W)O-Eii-ébsﬂéw@wbﬁ‘-ﬁli yl] heptyl] -
20 " acgh r;g- istatyARopYiyD)-&dqtghydrofuryl |heptyl 2

20 2-Metho: Hﬁgﬁimﬁ )3 9-dimethyl-6-0xo-7-[ S-ethyl-3-

[ 7- et hyl - 4- hydr oxy- amgm(mw e O s At e

met hyl - 5- (5-et hyl - igacih thﬂ-ettesrahydrogl)”gr}}/ 2' ? t et rahydr o-
furyl]heptyl] benzA(‘.ﬁrr (o35 @;"ﬁ{; p"’_"’_’h’_‘Y)'G _[7_'eth ydfoxy-3,)- Arrm)nl uBE
B 1 ox eth y1] s yzz&jmmxe} e methyl ! -
.» 4-lydto

3- gt hyl =2- (2- rrethyj
di met hyl - 6- oxo- 7-A[rtﬁaoﬁ Bd-mah s,buiyneﬁylrﬁet hyl -
"~ 0%0-7- §Y ﬁszt 2aenrbider ur yi |

25
0o 'ﬁfz%i &- ®
- &-

S-ethy}- O

hept yl | bggzoat e; pyrasnyml)'ti'te"ahyd’t:?ﬂyﬂ? ,

3:- net hyl ~2- ni coti nou1 tﬁ}gﬁ ﬁ;ﬁ,&? V-

oxo-7- [5-ethyl - 3- l)—zljet(a!ifdeihhgl]heﬁylﬂ‘syuww Gso -2-tetrahydro-
pyranyl)-2-tetra#

methy yl—6-oxo-7-[5 -gthyl-3-
5:Ni tro- 3snet hyl - M‘Elhé%}%m A Y'}%;%Y g't z'tetﬁahs?im'[ 5- et hygk - 3-

30 -5 -Acetamxdo-S-methyl—G— [7-ethyl-4-hydrexy—3 At -d1methyl—6-oxo-7— [5-ethyl-3-

met hyl - 5- (5- et hyl - 1 -5t W&meﬁlséﬂﬁataymoom&ﬂyttt)al@wet r ahydo-
pyranyl)-2-tetra yd SprY o um.,.s )

5: Ami no- 3gnet hyl - '} ﬂ ( yl_ - %1 z&fgﬂiﬁ ;t-rz_[ 5-et hyd - 3-
net hyl - 5- ( 5- et hyl -5 ac1 ~tetrahydr opyr anyl ) -2-tetrahydro-
35 5=FQW -sthﬂlﬂdlydmxy-ﬁcdmethyl-6-0x0-7-[5-ethy1-3-

methyl-é-( ;(lg eggxy36 ﬁrg{ljﬂﬁrtet@hydropyranyl}z-tetrahydro-
K

XOhydroxyl-H5-8ikBt}1-635%0-7- [ 5-ethyl:3-

et hyl - 5- ( 5- et hyl - mémsqxﬁ@ -sngaﬂmyyrsé' mmnmw@mawbgahﬂm-et r ahydr o-

furyl] he yl ] sal | hﬁtgﬂ allcyllc aCld ,}?;nﬂd? 3- et hy? - 6-

[ 7- et hyl - 4- hydro T('_ m %%% oxd-é-t aeilr}i’r

met hyl - 5- ( 5- et hyl - DRt ra F‘f &tetrahydro-

40 fur heptyll]acetyl sal i c I i c acid;

5- Di‘azo- 3 met Pre{ﬂredesrngn 9f4¢°ﬂ‘?€ﬂ“6‘x§ﬂ g Swithinformpplq 136 arg xosy of [tBQ eth b-S-

met hyl - 52 5 et lag_ hydr oxy- 6- met hyl - tetrahydropyranyl) 2- tetrahy%

furyl'] heptyl] sal icylic am%ﬁ CHz 5- Phenyl azo- 3- net hyl -

[7- ethyl 4- hydr oxy- 3, 5- g1yl - g 5

\lt

met hyl - 5- (5-et hyl -5-hydr© p
45 furyl] hebsty sal ”cy-l c aC| d _
45 g &ﬂ"gnzo | oxy- Bt

[ 7- et hyl - 4- hydr efgn " thy %%

net hyl - 5- ( 5- etaﬂ‘g ’ﬁ?’dfﬂ‘k?c sﬁ\?mgéh“fee“t%%w "‘%‘b?raé"n%ﬁdﬁ 2- t et r ahydro-
furyl ] heptyl] benzoic acid. A preferred group of conpounds falling within
formula Il are those of the - formul a

50 [err] mhereln [err] have the significance given
earI I er, and Qhar maceutical ly acceptable salts of those
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4 A nost preferred group of conmpounds falling within formul a

Il are thaose of the . formil a [err]
wherein [err] represents hydrogen or |ower al kanoyl, [err] represents .
hydrogen or 5 hal ogen and at | east one of [err] represents ot her .-
t han hydr ogen, 5 and pharmaceutical |y acceptabl e saFts

t her eof . Exanpl es of conpounds of fornula I1-b and their sal ts
are: & 3-Methyl-6- [7- et h)sbggt;shydroxy 3, 5e-di net hyI 6 ox0¢ 7-

[ 5-et hy|—3—

et hyl - hydrox¥ 6Amﬁ18¢feriedt&qwahy@m1p¥$ &!ﬁlyk)ﬁn@nﬁ@mﬂaﬁy@pd@ﬁ;ﬂyltﬂe hepﬁll] -
10 ormulaoty] salicylic acid sodiumsalt;

3- Met-hyl - 2- pr opi onyl oxy-6- [ 7-et hyI 4- hydr oxy-3, 5- di rret hyl - 6- oxo0- 7- -

[ 5- et hyl - CooH
3- met hyl - 5- (5-'et hyl - 5- hy’le.0xy - 6<
furyl ] heptyl]benzoic acid £0
2- But yryl oxy- 3- net hyl - 6- ;/3{ /

‘e s c_zflg”s

Byl opyranyl) - 2-t et rahydro-.
XS :

B

um'sallt; T T Now”~ :
TRy | - 4 “”hy&roxy 3 52dherpt hyl - 6- 0x0- 7-

[ 5-ethyl-3- 15 N | :
nmet hyl - 5- (5- et hyl - 5- hydroxy 6 et hyl - 2- tetrahydropyranyl) 2-t et rahydro- i
15 whereiiIRY |r]:ﬂi&¢)itsyﬁyhb§diZ@I 16wed Gikahoglp B’ Usapresaiitd hydrogen or

5- Br onp- 35net hyI wogfﬂmétah {epst anemaf dY.'0oryR,3 represtntyethprythanchydsegeny - [ 5- et hy| 53-

met hyl - 5- ( 5- et h%&ofcoxcun@?gfmmtg?{{‘g%d&%%%yranyI) -2-t etrahydr o-

furyl]heptyl]salic ¢ ASTG S8 um Sal

5-1 odo- 3- net hyl - 63- d 1-ipn 53&&%@45%@@@% 8t hyl - 3- et hyl
Y Mzettllﬁ -%Lgrtﬁy-ﬁ—g:ny?tth% -tettac.lhydropyranyl)- -tEetrahydrofuryl]ggpSt;r(l]- Y Y

20
5- (5- et hyl 5-hydr fé‘}é ,ﬁ%ﬂ LAY dr QR Bar 4 _ngt.; ofuryl 10 -
eoryt ol oy SR fﬁﬁ?ﬂmﬁmﬁ éﬁf Byl -

[ 7- et hyl - 4- hydroxglg?fu:&}] tyﬁbémydm-ﬁid@nmuﬁsal f; 5-eth

met hyl - 5- (5- et hyl P’gﬁcyf ﬁ7r§§:&’_ﬁ_m§§r tmﬂé‘ggj' dm_trahydro- 25

furyl] hep%5yl ]salicyl 1]Repty!] ben o0i¢ acid sodium salt;

25 55-BroR0B-nikHyE fwith yib4- hydroxy—3,5—d1methy1—6—oxo-7-[5-ethy1-3-

[ 7- et hyl - 4- hydr oxy- Speﬂ}yﬂf- B-hﬁimxx@' nibtl%'{ Htegaliygropysanyl)-2-tetrahydro-

met hyl o- et hyl odo neg;?] et dro Ej dr1r gE P(y{ é{h -3-me{h r ahydr 0- i
furyl] hepé"&" ] acety P 1 §1 fﬁ:@% ) ranyl)-z-mghydﬁmr - As mentd oned
earlier, the i nvent Ih@;litylls‘a‘h é‘a&d@dﬂﬁﬂﬂdﬁlﬁ;e W t h dehydration derivatives 30

of antibiotic X-58Moro-Brasthyl-6HTr -4thyerycherdimpethyl-fozo-Zf BetbdAnounds of the

fornmul a 30 methylll-S (S-ethfcl';rhc ):‘inrgxy-Gmethyl—Z—tetrfIE(fer]fyranyl)-z-tetrahydro- -
wherein [#rr] haveplhbIShuhls (L ants x YD B E ozo . [5.ctyt3. T t¥er,
t he pharnaceuti cal | yneﬂtyl;ﬂmemb -&hﬁﬂdxﬁrs-n& Vi h&&&ymopymuml&u@ﬁydfoor mul a

| V which are acids éprgldhepty}]mewhqabcyb#aqdhp@um sallent i on.. 35 Exanpl es

of conpounds of fpormil. % t & ,ﬁg e dration derivatives
35 of ar§b1 %35 % ﬁ%}iﬁﬂ SL NE{&E ‘QTI:I ur}za%(agf eril"ormula 30
[5-ethyl -3-net hyl - 5-( 5- et hyl - 5. |
hydr oxy- 6- et hyl - 2- tetrahyd I)-—2 tetrahydrofuryl] -4-heptenyl ]
salicyiic acid sodi um s@4 ” = g3 Vet hyl - 6-
[ 7- et hyl - 3, 5- di net hy| - 6-0% X5 ethyl-5- 40
hydr oxy- 6- net hyl -2-tetr§ el uryl]: -4- heptenyl]
40 - osali yIic “cid so umsalt (1 soner . B) ;-
5- Brono- 3- net hyl - 6- [7-ethyl -3, 5-di | - 6- oxo-7-- [ 5- ethyl 3-met hyl - 5- (5-
et hyl - 5- hydr oxy- 6- met hyl - 2- tetrahydropyranyl) 2- tetrahydrofuryl] -4--
hept enyl ] sal i cyl i wheftiiR], B,Q6d Ry haSethé significanice given earlier. -

Further, the pharmaceutically acceptable salts of those compounds of formula

IV which are acids also form part of this invention.
35 Examples of compounds of formula IV and their saltsare: =~ - . - 35

3-Methyl-6-]7-ethyl-3,5- dlmethyl-6-oxo-7-[5-ethyl-3-methyl-5 ~(5- ethy1-5-
hydroxy-6-methyl-2-tetrahydropyranyl)- 2-tetrahydrofuryl] -4-hepteny1] -
salicylic acid sodium salt (Isomer A);

3-Methyl-6-[ 7-ethyl-3,5- dunethyl-6-oxo-7-[5-ethyl— -methyl-5~ ~(5-ethyl-5- S

40 : hydroxy—6-methy1-2-tetrahydropyranyl) -2- tetrahydrofuryl]-4—heptenyl]- 40 -

salicylic acid sodium salt (Isomer B);

5-Bromo-3-methyl-6-[ 7-ethyl-3,5-dimethyl- 6-oxo-7-[5-ethyl—3-methyl-5-(5-
ethyl—5-hydroxy—6-methy1—Z—tetrahydropyranyl)-z-tetrahydrofuryl]-4- :
heptenyl]salicylic acid sodium salt.

<
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5 The process for the manufacture of the novel
derld provided by the ibpvenz t-oh—conpri-ses subjecting a

conpound of the formula
accept abl e salt thereof,
of the®steps:

[err] or a pharmaceutically
i n any desired sequence, to one or nore 5 _
(1) treatnent with an esterifying agent to yield an ester !

greup [err] (2) 5 treatment with a | ower alkylating agent to |
form a cogpound of formila V in whi cht 309,588 [err] and/or [err]
represelzt?—-l—owe atkytT(3) (reat rrent with an ent 1 aver

al kanoy! ' The progegs for the spipuf p%?"%ﬂq’ybtgen Gyl or (1 ower

bl
al kyl ) - benzoy! HgP Gty sbisiing & <EBREd

whi ch [err] has the corresponding meani. ng;
a hal ogenati ng agent to formeepﬂco @umg of
represents hal o- - PPN (S
form a conpound of fornmula, ' _
(6) treatnent with a di azBfi. um salt of a:nl I i ne or

pound of forrmula V in
(4) treatrrent W th
j)rrrula V.in which [err]

V_\ﬂat/g a nitrating agent to
_. 01, rr] represents nitro;
¥ .ani | i ne sub- 15

to yield an ester group R
al koky; (77 tr e@&mﬁuwﬂu agdﬁiltblf@m sakipound ohfodmdx | immhisk t o
forma corrpoundR,oﬁndf/qrrRulrQre!stnts riowehla&w, [(®r wdatmpesty isks @p tageoh yRIBR VP no or
reduction to  alkanoyl, forma corrpound of formula V in which [err]
represents hydroxy or treatnment with a . 20 dehydrating agent to
forma correspondi ng dehydration prody wher eupon, if desired, 20

a nitro group present is reduced to— m no group or, in the presence of a
| ower al kyl al dehyde, ¢o a lower al kyl am no group; if

desired, the so-forned am no group is |ower alkylated, |ower

al kanoyl atgd. or b&gbgnygmt,.ad;zdyntnﬁxm%eddoﬂza (gw&upkﬁrbabertzu;emm form a com- 10
with nitrous acpandpf farchuankrin avhicly IRz msuhq ¢cogrespendin !4@1““ r‘@ﬂmﬂ‘é ithci d of

ogenatmg 2 t0 form hi
for mul abIV obt f‘l Egﬁ uneﬁ%%vlth a-nitta ng agen ofi’fggna Sglm‘éi ‘ﬁﬁr&ﬁm Sltﬁl Iy
acceptabl e salt -nitro; (6) treatment thh a diazonium salt of asiline or an aniline sub-

The derivais vess aghmproed ofdoremilei cal 3y

edatsytnatageaimfio,xmﬁaal@l Olower alkug t
accept - V in whlchsblr@remtswhenyﬂme’s @henglpzo “ ‘B‘ P njtgo, The free
acid formof th “;ﬁi?; §H e &

Grbxy Qe tadting

stituted by hal ogen nltro Iower al kyI or Tower afkoxy to forma conpound
of formula 15 € feS Qﬁg&y&,@go or
phenyl azo Ubstﬂitﬁ,@hé@?ff? ﬁﬂ}%l&&é ﬁ" t%rf?itg%&‘é]érf{e&%%&ge’m Ryl or5lower

kyl o ilQiex W tmt w1th an aci % et hods
wel | known in t%a og%:ng& oﬁffzﬁfﬁlﬁ on hnch& resents ht Cith

in solutiop W t Behipdrsiing lageht © fhﬁ&ﬁ:oﬁtsp(ﬁélhg dehErmopbteéucnfwhmm MCeut?‘bal ly

accept abl e a r@@ group pressitds god esm tdi\‘e ;g‘;“?’a{rg‘% for the

- d
pur pose of ‘the 41; “3 gm“p’ d dasioorg;no yo d {4 metal
bases such as P {g%%[:& Fer dk9 i bl i rrgl?hx}&:d of fok: aﬂ?hobtamed

hydr oxi de and t h&odvbrkeﬁ,m n@wdcttpmtalttﬂmsfes such as aI ci um
hydr oxi de, bari um The detivatives of antlb i um

dnyrieh af p H
ot A e e VR
sui tabl e for fofilichgled Rl HRGEME bﬁabﬂs)ﬂtaﬁﬁtﬁnﬂésa:bktﬁhswgmaeuumﬂblad:eptﬂiﬂ ons, such

Y

Wel' ano

25

as 350 basitr fmbsemtee apable G)é_]fgmtselg fon Hoset ; thehpresent invention
35 imdovide ol %fﬁ%?ﬁ‘m@ Rarth mit"iifh l’ cé/%% ol Settgn t e
eval o

Conpounds of f Olhméﬁ at Sthe like and ammonium hydrd aFR ieRACT Ur.ed
foll owi ng a var |sﬂtsysum{b1eproﬂe@dmg qﬁarml'd‘éﬁnca:llyoacwmmé salts include anions such py OC edur e

will depends upomatb@etesbrtzvebwssm é@agpol[ltatt he antjbiotic m)} geul e ﬁhere 3 ub-
jl followi

t | bi
stitution is to hau{é“:}@? 5 O say’g‘b é‘éﬂggﬁﬁL i Bescc ghpound of
n the anfiblotic molecule where sub- i N whi ch

farmula | or co

3

itk 0P Bfds

[err] represent Ssmhydﬂrxo@eakepm e converted |nto the correspondl n corrp48unds
of formul ad0|| or [Per ﬁqmphub«hc toPQhe lae m§l]
substituted pherfy fommfelffpmf",“f wh:ch 53 ?’ ﬁ@fﬁmcﬂﬁt?s hg,gpvent i onal

esterifying techi sigb ey & veﬁtgﬁﬂte&enfymg techniques. Examp bx:kgeman be used
to effect the eskidhichi haaasedm eﬁq:cethle @amnﬁcaabrkanbwg alkgndls syeh as ethaneb methne -
45 anol® pr o%e! opanglngnd il ;n%;rgﬁg a;qlan SRESHoP SUEEERE phorS!
p-hal o- phenol s, BTHE ’mpoung of formula I or ¢8 @&ﬁnula@nrun& ORGSR R

trimet hoxyphenol anamlig, be convened mto the élihep@diﬁp(wmdurtdi f or rrul a

"U_'U

résbriéChydrogen can
| or conpounds oh vihigh R, |apd/ot R- &nmsem/lqw

w1th an alkylating agent

[err] repre¥ent SP%?I‘“‘?B? f%‘qg }d %{’g é;é,é‘%%g{ﬂé corrpounds
in which [err] represen owe‘r tre t wth an

al kyl ati ng agent. Pref erably, the aI kyl ation is acconplished
by di ssol ving a conpound of formula | or 50 a conpound of
formula Il or IVin which [err] and/or represents hydrogen in an

[err]_
| o



6 1, 309, 588 I nert organic
sol vent such as NN-di net hyl formam de. To the resulting solution there
is .added an alkylating agent such as a lower alkyl halide (e.g nethyl

i odi de, et hyl i odi de, propyl iodide and the like) or a di (Il ower
alkyl) sulfate (e.g. dinmethyl sulfate, di ethyl sulfate and ther
like). The mixture i.s allowed to stand at a tenperature of. 5 frofm - _
about 20[err]C to about 50[err]C, nopst preferably at room tenperature. Wen |
advan- % tageous the al kyi3e8,98n is effect ed in the pr eserﬁce of a
cat al yst, ich T a | oxT.de

and the |i keinert orgamc solvmt su e gsqltm@ ol und }ﬁ
fornula Il or ﬁ%fﬁ?ﬁﬁ“ﬁﬂﬂ“m Zrzt °werwe” &Edé“ %‘ﬁfgglan be | ower

al kanoyl at ed \setl Me@ﬁlﬂ’dﬁfliké)o e miR eramraaw Qtem eai@bd abl e | over

al kanoyl 3gr oufroprabwit @D oaajyemtSQ°C, st ppifeslyodt remC ismpaanse. Whelna 16
group providi i#§ °°i§ & aslkﬂg % Preges of g cHalEs Mw%hml de,
pr opi oni ¢ oh%omartﬁfo,ﬁatdx sthtvata QﬁﬁnﬁUCh as

acetyl chlori d@res@fs(l@dxﬂg%ﬁ lﬁfei- dﬁanoylated with an{ bdn! d the Ii ke

Benzoyl &% oupsvdilehle Jowtrwhikanby! rgeopp (peovisling sagenits. tEyaingies dﬂah alkathyb ando| oner
al kyl) 15 g providing agents are acid anhydrides such as acetic anhydride, propionic .

15 ydride and the like, and acid chlorides such as acetyl chlondf é)tOijonyl chioride, '
1 chloride and the like. -groups
[err] can be | n Bad@cgdupsmqﬂmanﬁhpmn&tlmRWMgm, nitro and lower alkffpnpounds of

fornul ael¥| omnd'V in which [err] represents hal:ogen can be manu- 15
factured fromthe conpound of formula L.or a conpound of formula Il or |V
in 20 which [err] represents hydra_ by any conveniently avail.abl e
hal ogenati ng techni que. 20 B0 t he many procedures suitable for
this purpose there may be included brPoni na- tion utilizing brom ne,
chlorination utilizing chlorine or iodination utilizing iodine

monochl ori de gpd, tﬂteanldelﬁemducedmananalogousmgggpounds of formula Il or IVin
which [err] represents nitro can be nanufac- 25 . tured by treating the
conpound of far nﬁbrapomdsrof épﬂe'd dVotl whigh erkmreﬁehwdlﬂlogewcan bezsanlJ- in

voi oh Legs] T GEFAE YR WP SIS b i ocid

in the A .aﬁgeé. rf%aﬁs, ﬁf)c Gis tﬂe P P 5 L o

conmpound .can ien yfiikinggeomihe cchiofination uttllzmgtdﬂamm‘ ashdiseion futikiing sdihd abl e -

reduci ng syst ewm hle!iﬂeam'gg ﬁh cI ud rogen. ‘_ﬁe and Raney

n| ckel yi el chQ! ?t ent 5. am no.
I?s I If,l,ge ROUE sﬂ Q,qi,at, a,ﬁg?g%m %@‘S forasrrul alvVvi

| s i nvoI ved, pi&nce of glamal aoaicea&dt hee:bsemhg giro @tim;totnel dque Hei bydageraed frem shoul d be °

made so as t dhe Eeferee of ?'y i eoreduagg systery) ugl, r@r‘r lchvmg;;rrggsmfs dengtmg t he
doub le b ﬁ:g %ﬂarm IV is involved, . 30 | f
desired, he eﬁémoséta fon Of theOfedlidin system §ho oSS B tnftroai NO, MANU-

q

fact ur ed as detoc}v Rbe\diﬂe havmgethqod@ble@p tenyh dicd ugglewek t ed t0 t he
corres- 3 rece ng para ap EFP’Fseﬁya?tned’t‘%nt with
nitrous |d ﬁf%f ulambytr 3, fitey if
desi red, &nﬂuﬁm&MSf ldesiréd) @ollo@edgby stmp@us halide’ (eg cupRlor i de) . The
formati on of tclltitndel)r Elmﬂqmmrsfqilﬂte %ﬂ@%ﬁ%ﬂé@tﬂ@@f by anngeapeln- ng a sol u-

S T,
{ion of a coniflofh R RIR SR IRET AR ts%rttsm% ina
di | ute mgier akiop i then treared MO0 e et Wil e by SEHEOUS 40 ;
hydrochl ori ¢ &cCidaid settagb ntaheqdectuke;lun%'mof&n&mhlmad(}nmle, préftrﬁlﬂy so& hafiet reated with

to said sol utF TP (57 cnepetihlg o F s, fEmperatgies hepween pr ef er abl v ‘

sodi um nig ri te Compounds &mﬂla 11O STVAG GhitH KA ldPRRdncsi Snidd! & Wealdhy Cakg i ed
out at or bel owted ammetuen@mnamytmmunds in whigOR{ hatesenthdnmeamm woes not

nitrous acid. The etneusam tﬂ;ﬁgﬂt j§i Rref gactied gut afy fogrokelogrardory yempdndturey 40
ef

proceed too eﬂ@r’? }‘? ? ‘%Onhm “:ee;tme e‘i‘“&t’l&r fa c°mP°“nd °f5[ err] C and :
25[ err]C are Qﬁ? fé o%r ide to obtain amgmﬂﬁﬁ; oﬁfla Iﬁ IV in which
[err] regy esekdpfescaidibvar Gikilamifo. CRUR-the purposesdsf this' embodimeh® lof réess,N€ 50

cor r espondi nglowgnqlkmhuuéa isugh whineshyl EOQxdc pr qtlwbbmréqtos milfmnchazb amyn no . by

conventional YHH4 exa h umsalt of a r
Comoand of  mekenapy g i S, SRR ﬂﬁﬁ Rkt no”can be
reacted yg th gmﬁmt»f&tmmus\éafomula IT and IV tnemtchm dnf \WRfo 11'11 I i desg o _
obtain a conpelumdwof alkybmldehyde frid mfﬂmy !mfhwlntesﬁhce[!érhm}rm and a hyde@r esent s '

| ower al kyl amBFeEfion ERsHySt yeh 55 chags ﬁ‘é% nt of the process, 50
| ower al kyl hal j ‘é“d‘%ﬁ gs ‘F%e“t dq&drﬂ‘g‘beﬁcgsﬂg't%ﬁr%rom b IrOb ®sul f at es

such as di net hyl sul fate, diethyl sulfate and t he Ilke may be used.
According to an alternate enbodi nent, compounds of fornula Il and IV in’
which [err] represents | ower al kylam no can be nmanufactured by reducing

the nrtro 55 | group of corrpounds of formula Il and IV in which [err]



genation catal yst such as Raney Nickel . Compounds of fornul ae
Il and IV in which [err] represents am no can al so be 7
1 Bm LYY - comrerted—into—the

cefrespondlng conmpounds in mhlch [err] represents | ower al kanoyl -

amino BBy treatment with a |ower al kanoyl group providing agent. Exanples

of | ower al kanoyl group providing agents are acid anhydrides such
as;acetic anhydride, propionic anhydri de, butyric anhydri de and
the | i k& and acid chlorides such aSUﬁ%@RyI chloride, B propi%nyl

chl orrqu{butyryrltdWrtl ori de andi the I|ke venl ent treatrrent IS
clfec. ' comind s b mmpmehy comms g%& SEent such as
pyridi ne and ghbiGyrd rtiﬁ provxdmgagentsareacxda is prbﬂwlﬂf 'V in which

[err] repr esemtyam& yanhyzieidigand e lilke and acid chlorides sadbstacettyjtceldnqshenyl azo’

group (a% herpequméf':b‘m@ed‘emrﬂed ﬂ‘bar’fi e liken tis effec- 7 he
Corpound of 1o kg SRR BT AL ’5%4 gt [617)
represents  L0gpstitu QfeiiBdRdre \Uefinell) & bé! adaiidétited dtkdn Ob1 ai ned
froman acid tmjdﬂmbdtﬂdlofshiniula(for al:&np:omd df fiemolp Ilacn I¥ whlersaateE wsubsi&t ut ed

deri vat e t Hudregsh b greptmens withandizeni Isﬂlfn‘é’ dfmmanmdad gk Al | i ne, a
[orr] T ouer ity ;ﬁrtertﬁtr%%@g"{mrx TEEh P SERE. P o or 21y
4

"T

this treat ”Effﬁxs lr:rSauﬁén cidid salétiofl lofthS hﬁeloﬁfhe@fibsﬁtﬁ‘téﬂ ani | i ne or

t he SUb?iEﬁ | t Utdesivative thereof to deaqumﬁstsph@ntohméiqiugox;%& \gdl&r:uq!gémsh?)mt i on é

SOdI um Pt ri t | 54 n addi ng
the resul | nqEILA AR s e AT o

al coholic SO'fUttéxﬁﬂpléat eep@wad -OofoeCad I, hm@rpm&ramymmdocof fornula |1
or IV to +5°@. whi ch [er r] represents hydrogen. Conveniently, the
treatmer® i s ef fGompendsi of folneulac Tl oh, which R, represents ar =2%c@H5| geoup ean penper2dt ur es
of. from - 10[msmplaeured, frm e epmgomd o formyl dfsraa BArpsPPRdEE: compespd 1of

to +5[err]C o with! 41 2B 1a6d3idnQkIE] represents
a =N-OH gr Ouzi'tg&ﬂa e wtlc::lli molar g?r%éﬁtﬁ%%ﬂ&% usled dséd0mhé he conpound
of formula l pwocexmrm)pmmlﬂwmld drohgmeserde offpyridine. formula Il in which
[err] refres t.Sthe H‘td ‘tﬁrf‘tfﬁ“‘aﬁ °’ét‘,F‘?3‘}f’a‘H’éh“f fERR Al t o5

oF B R g = TS oRaR A e 2 o
used. The  treated with RA QIEACHKE bb:shyaﬁ& fsadhadd oAb ponassmhe;om esence of
pyridi ne. hydride and the lik§.HRyefRrably topr rlesmd rnrtht Pneseece guipegtof fornula |
or a conpoun @P‘CfsE)‘Y"ggIA&mng’ﬁ‘zlmeg §F§“s‘mF ﬁl‘(ﬁﬁfﬁ & 1 Poges Fffdén L0 rgy be
reduced ?ﬂf@ieﬁ ether, di eand the like and Hfb'l all in

whi ch [err] I RRERS 6N SimilsaHtype] NE keto conpound can, for exanple, be

treated with an Ghgalnts @fefbxeiu]amr@mbdmamacmahmasmeaﬁhputmubmmmdr| de,

pot assi um borb-or adcompound dﬂyidmlll)ldte Ihrid wlh‘é:s &tkﬁre;ﬁﬂ%f%@am greatmg re Egt i on
(S} sur e lor

i s ef fecPed iVith g ?Hd‘?‘ gmmral e chsgg drggj[o‘g nt ng t he

i nert organlccgglrggig é-lhcﬁl amw%lfﬁgm gﬁgﬁ%&} dd;utanol and
¢ spdr OX1

nenti oned | oWgihic abds@n akis asuﬂmla&mma
t he potassiunj |11!zd;rox1éﬁt foi>rlishiwre ¢ hydzesidg)i endh pikalipte ér me XI@E hyl gther,

di oxane ¥nd t Wﬁ@@a um hydroxide mg%l_ aér type.
Conpounds of %ﬁ Jr t'P%l can {;c al lar%etatljrbaese romt orrpoun Irof formul a
| or a conpound &btor&r?g b dxdboduﬂen%f ol Je@ara]mr erarceﬁsdtt& of fokdnldy It r €at ment

35 W th aorcbedayxddmtt binfgrnAQETitin whieth =a)gendl®d wntmlod azgahior th| s

pur pose 45nc| uysptyent s @ p-dtoxane. To ﬂ}g ?.] lh eouy gofu- exa

m neral aci ds“"é‘lé@frgh I aq“““fmf’a ,:s’;‘e CHEE aci d

sul furic aci dmgh, qﬁa Qawfaca&y cliibnl BT tedabedture of from 20°C togam c bases
such as al kal 50°metnadt plrejdabtyxatde@n (tdnperamea mmmdcanmermaimncddeder

pot assi u hyd?“G‘XF‘t&éans f?ﬁi ﬂf‘;howw 4(}%3:?“0&3 T hy¥®r oxi des
0 a0 B foh L SEEce my  be
used as fdues such as recryst Q mdﬁgmgﬁﬁﬂ fs. An- rnorganl c a kaI i netal

base such as sodThenmolst cﬂenvauvbe prtmd by the invention (egferqrmilhne form) are

FHu
O Comgoun e r:érﬁt@“ t:gtfm‘ﬁ%%rtt b, B0 B el [TtV

i nert Or gani CactivifyOagainst staglk \éﬁdltnuﬁ.pte fétiord; athamay, ihfactiofbeca ﬁs&SHrhl ng m xture
there i s addesingenspedes ey emm,bmatm%of species.  Followfirigogtanddrd tprpge

agent - p?"eferm,..n’gg&u ,‘:‘sinsa ﬂ %,f”“"ﬁmfe Qo e hgt’%is‘ic‘f;f Uis
permtted to g va,p A&

v-L:

54 Wt Sipld &Pt ct of this
enbodi - ment, it |s ‘preferable to carry out the dehydratlon at a
tenperature of from20[err]Cto ' 50[err] C, nost preferably at room
tenperature. The m xture can be nai ntai ned under 50 such condi tions

for a period of one to several hours, with a duration of about seven 50
hours being preferred. Therea[ter the desr red product can be I sol at ed and

. . T



activity against single and multiple infections, that is to say, infections

caused by a singl e species or by a conbination of species.

Fol Lowing standard procedures for 60 ascertaining coccidiostatic
activity, the conpounds of fornulae Il, IIl and IV were 60

adm nistered to chickens at varying levels in their feed, with the result

that these com pounds were shown to be actiye coccidiostats.® For
exanpl e, 1,309,588 -

3- Met hyI 6-§ 7- et hyl - 4- hydr oxy- 3, 5- di med#94:588- oxo- 7- [ 5- et hyl*- 3- net hyl - 58( 5-
et hyl - 5- hydr oxy- 6- e h I-2 tetrahydropyranyl ) - 2- tetran dro'rurylj heptyiT -
acetyl salicylic a ‘f ymxy.% g’y N

“6-0%0~72[5 |onyloxy 6-
[ 7- et hyl - 4- hydr oxy- 3, ﬁc s 'c,:{meth i 'ﬁahfcgopg{w Ngg
3- et hyl - 5- (5 et hyl&ﬂemgldmogmﬁexym- P4-hylkoxpBy disepiyL asmlm-s?eﬂiyet ra-

5 n: fﬁ E ﬂmybz-wmdxsmmanumm-t 5
2- But yryl oxy- 3- met hyg - % %%ﬁ n%ﬁgt&q&oq ﬁé@ 7-15-ethyl -

3-met hyl - 5- (5-et hyl - tetra-
hydr of uryl ] hept yl ] benllmdrqfu:aﬂh&ﬂtyﬂbﬂhmimacwbdl

5- Br ono- 3- M8t hyl - 6-5- r?m ﬂf’}‘f’?’.ﬁfﬁﬁ?}ﬂ?& A mxg % my};gm;?mg}ﬁ et hyl -18-

10 hydrofuryl]heptyl d
net hyl - 5- (5- et hyl - 5- hy}(’jrr%%]gptr}r'e]sah?lhc CItseo'thné{hydropyranyl) 2-tetra-

hydr of uryl ] hept yshjvs sdcridigstatic aa:mtxinsdmbkmnasalfad level of 0.03 persdm@w cocci di ostatic
activity inschickerd a‘é;lebmemf‘f‘@fv‘?f‘ PE‘V‘ ?%? E‘gr(? g mdﬂystallme form) 5
Further, thé NoVigled gdu\(@f el BT Wtafl PREEHES) foepegmigine pasi-

crystalline form 15. are useful as antibacterial agents. Foll owi ng
st andard procedur eé—ﬂéﬂneﬂwt @{thulﬂ ytlxoﬂyf&hydmﬂﬁmno—w ~dimethyla [Stattiyl-al activity,

3-net hyl -6- [7- t ﬁg%%m@y@omwm 7- [5-ethyl -
g Zret h;rF 5y2@5 et wa 'ﬁéﬁfﬁ ﬁ]& g; _ﬁ&ﬁ}‘ﬁ%?’r;@[%{h}rg tetr<[i- e20 Y

hydr of uryl ] hept yl ] sal my:bll-SG(SQﬂxylds- ky)& 1Pt ANl 603 ahyl)-28trahydro-

5- br onp- 3- net hyl - My durs sali; met hyl - 6- oxo- 7- [ 5- et hyl - 3-
20 y [-nzu-o- -1 thyl-6- F‘;P-);thyl-4- ydroxy—3,5-d1methy -6-0x0-7-[ 5-ethyl-3-methyl- _y

met hyl - 5- (25et hyl - 5- hsé,( R Gmﬂzllf'éﬁ dm8¥ran[3’>)"r2étﬁt§/ °£“rylg et rahydrzg-
furyl ] heptyl]sali c>5l-wclo 3an¢thi’l-6-cﬁﬂ-leﬂhyh4§aﬂmxy-3 5- d1methy1-6-oxo-7-[5emy1t2hﬁeﬂ$d nmet hyl -

[ 7- et hyl - 4- hydr oxy- 3, g *ﬁ é%saﬁhm-t{ashyéronwnﬂ}zmahw&uryll- ]
5- (5- et hyl - 5- hydr oxy- PEHr opyranyl )-2-tetrahydrofuryl] - 25
heptyl]sali cyI i &h@ﬁmdztﬁewvumgamttﬁ' Baiils.

25 |’1@dmv@mnleis}fy:ltheﬁﬂlufﬂceétbhyhe-fdudwyrgrlzxmyplé Eliddnqﬁfah;els 6- GRO- 7-,
[ 5- et hyl - 2- et hyngen are in degrees Centigrade.

5- (5-ethyl - 5- hydr oxy- 6- net hyl - 2- tetraiﬁmﬁﬁeoyranyl) 2- tetrahydrofuryl] -

heptyl ] sal i cyI | C Redpdrati@ddif BPetll-6-[7-ethyl-4-hydrofBsMimBthplislok @738 bthpist Y agai nst
E. Bacill u§§ methyl-5-(5-ethyirs- hvdwarfﬁt-m@hyl-izﬂeuhhvdtohﬁanylﬂzhmhydmmﬂ]-by t he
anpl e

l
[}

(o o g BRarpt o5 g IS Coni SRE TR o i geor o

Centi gr ade. flasks. The pH of the broth was adjusted by the addmon of KOers lut g% 1

Prepar at i on of 3!ndlrﬂteh)ﬂ[l%-lﬁ‘eth [whs @brdligdd: A- fneytation Swael §eg ¢ n@- p.xmoz7

[ 5- et hyl - inoculum consisting of 3 day old submerged growth from aerated bottles was used

ot hyl 5 (80t S Bk SRR e e ey

] 35 air-flows of 5—10 fbeYor a'ﬁagi §rg¥l§1 qgrfuﬁlqieﬁar tibiotic

X- 537 A) The broth was harveél&i after 4 to 6 days f S{, Iﬁﬁ&écDdeﬂiS a@bPadli SM was

grown in ae‘iéat ed"@s ogﬁ?% q ﬁ“ (i Camed out asrjo@m Themé)H of the
in-

broth was 48] ustge Byl L %m{ih‘emfgtd; tBrg‘(SnPf?d% 2 100 43ng

then the broth vsaﬁxﬁita—élv}amﬁdﬁlteﬁdtamkhe P BT mgi N a 5-10%
i nocul um consi sthmgﬁmtesolutay ayfayings 3bmidlio @dalysmhs,fmcmmm‘deﬂlv&}m tles was -
used 40 in P Aeltrhdeshed et Eﬂﬂ%@%%ﬁ%@ﬂmgv/@ndswwwh ahydeons 205

ate. §0
brown- sugar, 0.5%Qnq further concentration #9300 ml and dildsi6l fodeh Iﬁﬁn ot E@o'i'eh%t kh%rn wa
carried out at 2BflRg phintiNEE§0°)@S igh 4f\eBlidRinkterdl %@Lﬁgasvﬂunlbn Bacillus E an@id ' -f1 0
of 5-10 cubi c f eeperas. Hiiy SO%mam%methpemrA:@edtlo a G0xhjen lapresatds iwdph i4diteh ar ge

The broth ygs hgf PETYEY et éﬂg&@g@qwm mgﬁ:{éﬁv r‘FthaF‘i watjgpkeu tand t he
antibiotic ylemlﬂgamp@d@\aaﬁl (ROShiE ek frdd s car?ied
out as foll ows: edfl - 4 - hydroxy - 3504dihitthyd I- -ofxobﬂot[ls- E,jl b d the wet

filter cake was yl - 2 - tetr: anyl) 2-It¢ttamds>fluﬂ] pWJ acetate
and the mgjure Wﬁ%&%@gﬁ‘f"bﬁﬁmﬁf"h ¥nisiditional; .23 grams of

m xture was then U\oktﬁrefeﬁgistﬁl&dmilhﬁoﬂ\ﬂfh&r/péu@ﬂlﬁﬁ MBS tﬁ?%&éﬁﬁ% deqfl! Sca%ed
The butyl acetate solution, assaying 30 million Bacillus E units,

was concentrated in vacuo to 3 liters, washed with 10% sodi um
carbonate solution and dried with anhydrous 50 sodi um sul fate.

50 On further .concentration to 300 mM and dilution with 350 m
of petrol eum et her | (boiling point 50-60[err]), 41 g of solid

T o ~r—- "




separated. This solid material was then extracted in a Soxhl et apparatus

wth 4 liters of petroleumether (boiling point 50-60[err]) for 40
NOU fbunmmallife L aCt RS L 2KON L0 DB eellygess in vacio, the crystalline
resi due suspended in petroleum ether and filtered, 55 yi el di ng
24.49 g o‘f a mxture of the salt and free acid formof 3 - nmethyl - 6 - [7-
et hyl - 4 - hydroxy -.3,5, dinethyl - 6 - oxo - 7 - [5 - ethyl - 3 -
methyl - 5 - (5- ethyl - 5 - hydroxy - 6 - nmethyl - 2 -
t etrahydr opyr anyl ) - 2 - tet rahydr of uryl_;dgtggg)tyl ]- sal [ cyI i C acpd
The not hesg |49 O H ded add 6113 B0
antibiotic. tamed sodmm, was dlssolved in ether’ andlwashed ‘with dilute sulfunc amd to convert

) a oilytr i
?rgt ierl A whi ch & 8 o YEIQQ*%MP‘JHL ?Pb‘? thf;f?f;)hy thy ¢gblﬁlr5€’b’m€?‘her this

ethyl -3- methyl - 5= (5 - ethyl -5 - hydroxy - 6 ~ methyl -
1, 309, 588 5 teuahydropyranyl) - tetrahydrofuryl] heptyl]salicylic acid. Se mcrystal.hzanonﬁ ai nesl
SOdI um was di ssfodrmehhnolrdmbndnehangeammm vxmtlhetimhadtueshsmlaf N0i-10%%ci d to

convert it to the free acid. l§e of the ether left an oily
reS' due whi ch cry$lgld %Psyefa L6 [7-ethyl-3,5-d E Ndxo b G s Unl gt 6.2 - _methyl -
[7 - ethyl - e% °, %%—mgw tgrayr@uﬂsﬁmy@hef a yc}rofury?l‘]-4.hw§ 7 - [5 -

ethyl'- 3 -10rrethl - ¢acid£d1um A) 6 - nethyl - 2- 30

t et rahydropyranym}e]:0 ?“’%‘égf’;‘rbh?ﬁff ]aﬁﬁéxfﬁ PQEﬂach‘ foxang, o g|
L SRR R T

recrystallizati QQgson pmmre Afeed ‘7’ ting

poi nt whi ch r enewan @graded it witlh- ar [nercrf ether. The ether extracts were dried

Exanple 2 15 (NazSO,)Fmé @chtq;i v@comxh mclﬁpartlally crystallized on standing. 15
[7-_;et hyl - 3, 5- di e 63?: ng[ lo jsgg.q Re;rystalhzauon of :

et hyl - 5- hydroxyd@n hgofn etéf‘ ) - g ;’fgﬂeﬁ] &r_ofﬂg, f54 hept enyl
]- 110 methyl - 2 - tetrahydmpysaa bl) cy 4 euﬂ;@mermyq § Uﬂiept&@l]iahz(yh&ﬁbﬁﬂ?l’ A)

10 - 20 Squlrmsa#o(ﬁsmtrrdﬁ Oéﬁnenmmo?fw‘cr[yhf at-19.968 (G#i CHL@H ¢ X-5327A in
100 ml of p-di oxane ~ were adde 571 of 10% aqueous sodium ~
hydr oxi de and t hepshetdidk 6 N@ethylelf: re%ﬁ’lSS-dxmethyl—G%&o—?—?ﬂEﬂﬁl—@mfyﬁfwle Afte 7
hours, the m xture, wddiybhthyaey- swmym-edahydrqiymnﬂmtephlasﬁﬁuyl]-4- was

ext ract ed t2¥v| ce w P

n- s‘@lﬂ’eaalt(im@r rextract we
T SR %M%i T e

crystallized on ysha g ehtio i)ab nmreel&/eémﬂ t he
addi ti on of et harheairsdfrhcubﬂ elated was dxd&ctad Theadedond fbdtionwefa mixture whichgors anp

from et her ,gave %% lscem‘e addl“?)’alyl Gof 3 1'

di met hyl (fxohyd Fg%’f Sethy eg'?']h - °x “hﬁ ;a%‘l %05
hydr oxy - 6- tenyl ] salidyRd Et&dscdx salt ﬁin[ bEthSofth ﬁhratEQﬁrsﬁ‘i dr ofuryl]
- 4 - heptenyl] 2l usmglgradlelacqhnlwrﬂﬁom methykmdtnhtondesal deeténe gaveethe syondfcomeel ti ng

poi nt 220[ gerl; [gé?ert] ) lzed - e S b A
Exanpl e 3 ro%"y%o K Irah? 5 tetrah drofuryl] 4 - heptenyl]-

[ 7- et hyl - 3,:5-di rm 1}t|aci6 s6didin 1{5soﬁemw of fwnt 25 5{a] 3 427.64° (19,
et hyl - 5- hydroxy—(EIaQHD hyl - 2-tet rahydropyranyl) 2- tet rahydrofuryl] -4-
heptenyl ]salicylic acid sodium salt (hsorriar ' The et her

filtrate gptai nedpsfdibbEs-SroMo-Wasth ﬁ‘ 1?%&@@@&@@ s-eftj1s0l ved 425
in hexane and chr afisiybs(Saqliybs-hattoxzg- ethyl-st ﬂemaylpz-&ﬁa nfeyVar k) col um

(200 g) |ent4- wpylgai CJﬂP zodiumt xane/ether. (1:1) to
2 1Vt o ner ) ggglh 359 = “m:‘za“i‘sﬁ %ﬁf HP R Seas
di scarded. 49he Qﬂ-d,v [} The resxdue which 45

concentrati-on amohtanteéalterreahcmvfdnh oéthlaylesuwmﬂ@toeqct @5\ tHisscdy d&dﬂlhyl acotaa! yield of

- After  washing [ spccessiy jth _aqueo sod#p h sadi -
3 met hyl - 0 on:vtgs ‘F; a:n:egl ngvas ?;led ( i¢ O A
et hyl - 3 - @g Iédr]ys tlon gﬁx en\1 loride/ ex g ' °a‘-e tless eedle?i%} hyl - 2 -
tetrahydrogyran bromo? 3 -t phy r[w 3,5 - 5 - 0x%0 - 7 - [5 - ethyl- 50

tenyl]salicylic 3acmcth3$ec5| UH -sealiyt - 6i- lorat wushadrbpyraosl) t Pe filtrate
on si } ica “ﬁ@%’“ﬁ (g% %m"éﬂiﬂ“@l‘%t‘é%ﬁ’d*%?ﬂtrﬁtﬁ‘;v‘P@n@mE‘h??ér4 de to
acet one gave thé ec C .ponent .of the mxture as an oil which
crystallized on standing-to y|eId3 Em{pttyﬂ- 35 6 - [7 - ethyl - 3,5
- dinethyl 55 6 - Bxparatioyof 5- 3-anjeth I-6-L7-e§1yl-4- i Jl;dlr@ﬂlyl-Q gxo-7-Et hyl - 335

5 - hydroxy - 6 - rreﬂWTs'm y 2 2 gﬂ:é% ahy Yr‘l“&‘?‘?‘ahydrofuryl] -
4 - heptenyl] - Toq sola@l ok G0 bOF ot XSS ATR 308k cbor ™! 1 NG
poi nt 125[ err]; disalifide] wat 2dded Afopwitd a folifipn of 0.14 ml brdneierih 10 ml carbon disulfide

Exanpl e 4 49 at —5% o @olvent was removed utider a stream of nitrogen at 69_:

5- br ono- 3- rret hy 08t F?%‘%%W%W’ &%, Tegjdur yag pyified by dissolving ity

met hyl - 5- (5- et hyl - 5- hydr oxy- 6- et hyl - 2-t et r ahydr opyr anyl ) - 2-t et r ahydr of ur yl
- 4-heptenyl]salicylic acid sodiumsalt

To 1.34 g of crystalline antibiotic X-537A in carbon disulfide (25 m.) was

added dropmnse a solptlon of bron1ne (0 12 n1) I n carbon dISU|fIde

—— o a o o,



50 5- bromo - 3 - nethyl - 6 - [7 - ethyl - 3,5 - dinethyl - 6 - oxo

- 7-[5- ethyl- 50 3 - nmethyl - 5 - (5 - ethyl - 5 - hydroxy - 6
- methyl - 2 - tetrahydropyranyl) - 2- tetrahydrofuryl] - 4 -
heptenyl]salicylic acid sodiumsalt of nelting point 235[err];

[err] + [err] (1% DVSO). ’*J
Exanple 5 55 Preparation of . s Co
5- bronmo- 3- net hyl - 6-[ 7- et hyl - 4- hydr oxy- 3, 5- di net hyl - 6- oxo-7- [5- 55 %, .
et hyl - 3ggret hyl - 5- (5- et hyl - 5- hydr ox)jzfg488t hyl - 2- t et rahydr opyr anyl )_g)-

tetra S
solution of in &kl geetaie ahd the Sadetioh! Washal icc&i:ve@:rmthbdqa&mso;oM&'Mﬁte #nd30 mx‘ carbon:
di sul fi de wassnageicudidn ophingte. Aftes'diying (0S04), te Siehﬁm W’BFW!?@ ﬁ"ﬁeflo m carbon

di sul fi de 60%duced o _fgreEf"?NEgefii)'e ‘ﬁﬁ“ﬁ‘ﬁ%? ‘“‘Iﬁ 2SEEEN D PEItved under a
-stream gf mé q%@], 5__._._ drogyQ rza.t,,%@y((, gyizmtelys 2
hours). The tetralydis ﬁxrmazep ],Sﬁlicf(lice{ihd dnﬁin $ﬂohsv¢olog~lesst cubes of melting Point :
1,309,588  185° [a]p**—7.36° (1% in methanol). 10 in ethyl acetate and
t he sol ution washed. successively. . w 't h. “aqueous. sodi um bisulfite and

sat urat ed sodi um.Garbonate.. Aft.er. gfawplags [err] she sol uti on-was evapor at ed

under radpmdn plr3}313&1116-[a;seﬂdwﬂmxyﬁiasdnd:ubylﬂreylwt-alﬂ-ctbed from et hyl T
acetatel0to give 5 medylohd 'ethyl'5'hydf°xy caad PYF“?YI}Z'et hyl - 4 -1hydroxy :
- 3,5 - dinet hy.-do e s%fu Iﬁg “ofi e stalll ouc -537 500 xﬁe(;fk%éoluﬁz (5 - ethyl :
- 5 - hydr o¥ifador:werBREdMY | 1:36 % - of NBH,2 fe&ﬁyri iy fo, Dy assayirdg- with

t et rahydr of urhj }dyepdh;ohl]a ahph& bilicg @lc-r-dCIsIGWammmser) ad theoteantipd wess cubes of

1 d it -
mel ti ng %OI n?:;uttll;eso?v:erf:lwas %5%0 Q% %tdf;dtggﬂé% pressure” m%%ﬁ%‘f d(gﬁggén gvx;ltlh

Exanpl e 6 methylene cMonde, 1, dned (NaZSO.;) and concentrated to a
3- met hyl - 6- [ 4otid-fokind) yNlke SlighitlySpihle sblid®ad 017 a Sﬁgeﬂibytel Solumk

met hyl - 5- ( 5- eluting wigh B lmrox) h&amfm lene zhlpreder sanf,lln)eihzlene

tetrahyd? oqu ‘P e e/ether (1+1) ‘2 S Jere o0 10 g of
crystalline m% eﬁl ool ted f gﬁ?m@

: ﬁmhexm@t hanol were
added 1. 36 gt@icet[ner'n}e fildadbris: emtaininga mﬂ:sl-f@ nwy&y

aSheydimehyi t h

thin layer c r odr-alfhvyeddi-13i F-5-= (5 [yl - B -I‘B??é-.-@thi&nd t
reacho%5 q dtgg;’ Bﬂﬁi@ WT“ e‘%\ $ ﬂ‘ mp: ot pplor 21 10naP§el 09
of [err] The nce Oy DGHIL Nz 5. LByl =.3.- me:hymg-t(kre’eﬁ..- vsensydm,s srermved ~

under reducedleﬂwles?!smeeahadmbytahﬁ) heav@ytpﬁnydh&p@ﬁ]@@mmd crystals were et hyl ene
chl ori de; ?‘ﬁ’gt(rxl’gﬂ E‘El%? %@ﬂ mothesy ljqporgpiditienshmaterial e d tg?

solid fdam ﬁ%‘a fgeql; Tt PFH 5 ‘chr orat ogr aphéd on a 50 g 311ica,
gel colum . el uting wi.th, 2.1.iters.of. hexane/ methyl-ene chloride (1
+1), 2 liters net hyl-ene-20 - - Exampk| br i de and 2 I'itres of methyl ene

chl ori de/ et her % e 6117 ethyl:6-0%0-7- 355ayed by TLC
and fractions. lge%?%g:lg'néd?%ﬁ%%&ﬁ” léﬁﬂ}gg)g" PERPEBTY A and e

r echr onas ogr aphadsoltion & 5. g%@ tallleQdntibiotic xroimrm 58 ik bfnlg,NMlﬁ:&h;a- gr aés ent
from hexane formamide w: lueﬁe‘!vmht ‘Wﬂleﬁ £ Pfa%llfqr@née and $A o2l jofy Yl3 d@met hyl - 6-
[4,6 - di hyd ass %1 nethyl 1h—a]e ag‘/iifiemnfe’ 43 hﬁn 2gﬁglséem oved et hyl

met hyl - 5- Lnﬂghbﬁﬁ'ﬁt@Wuted ith wﬂ@ﬁ st e ‘chloride The: solvent

t et rahydd opy myﬂp}rased Zrmnovtcemmahydna& Lprgfdu}eheﬂt é ]res:aimngyml\mmeth;d- wer eo pool ed
and con- 25 formamide feﬂl?éqﬁit ‘PY }Vﬁhl 19 bforﬁlefvw tMEpure 3 -
methyl - 6 - E°g’a" F Tﬁ’é‘ﬁa “nT“con?Z”?n;“ ‘m f R e byl - 7[5
- ethyl - 3- ¥t§d "D clear( i whi€ht doyild-be istllody 11830 amd 605 o yielding Met hyl - 2 -
t et rahyd¥ opyrpemy‘zl )meth@y Btetn:tlm {ar-0f7ud . 9ths]l hdp{lwﬂt]oxssali,ﬁewimedlyheﬁ-d crystal s

G- dvedeethihe 3t B 5 - Gppphy h .
}Nie(rqﬁor, addi uﬁgév ﬁ%}é IIT? t-t]etrgy%%lm% ep?ﬁ?fs‘flc ‘f"fffﬁlyl “F@ []"‘ﬁ’+ 0t 8§r(0 60%

[err]

Exanpl epg. IP epar at I Q%Em%%o&r%tsrh?xglg ! [ylﬂ; ?; - 50

[ 7- et hyP2 4- hyd FS Nl _—V COyepoxy- me Y':°"°" yl-3-

[ 5- et hyl - 3- net Hggga? 5 yI] Gned m‘ﬁydm )gil)’ﬁtett%lfyfké’ﬁ'?% opyr anyl ) - 2-
tetrahydrof uryl ]l‘blemu rﬁzt_mg:of cfm nd‘rﬁ{tlhiyiﬁc KESBPX in310 ml dry pyridine A sol ution

of 5 ¢ of . agptici 4gh xs‘rlii‘t ,|1ﬁg51®!qw1wereoﬁdd¢d tN-thh rreth 35
f or mam wa%ﬁ‘ﬂ‘g&} sy @z‘; ‘? Qa‘ eff m 5Bf |
met hyl i odi dehe: pyridine: had -Odeh Qb &e@ﬂaeisexan e@&eea%a,cetone 9:1) !
an additi onabattﬁa soﬂmnslchxvmate solutiony dne@)(Nd&Oamu dv@pordteda& diyedsptideri 0di de wer e
added. After ™ Sres e SHfue ﬂge g @hpctayiene chioride and;gshefsolutionat i op* and the
Frera & o BN P TP SR PREAL P, Pl op ot 480

was separated, renoved under reduced pressure and the remaining .
N, N- di et hyl - 40 formam de renoved by water washing of an et her';
solution. The ether |ayer was chromat ogr aphed on a 140 g Florisil
col um. eluti ng, WI t h a graql ent bet ween hexane (1 liter) to acetone

T ] I




oxo - 7 - [5- ethyl - 3 - nethyl - 5- (5 - ethyl - 5 - hydroxy - 6 -

met hyl - 2- tetrahydropyranyl) - 2 - tetrahydrofuryl]heptyl]benzoic
XTI M S VI IS =Y S =1 A | R o e 1o WLV WY

Exanpl e 8 50 Preparation of 3-nethyl-6-

[ 7- et hyl #4- hydr oxy- 3, 5- di net hyl - 6- oxo- 7-[ 5- et hyl - 3- 50

met hyI 5- (5- et hyl - 5- hydr oxy- 6- net hyl - 2- tetrahydropyranyl)-2-tetrahydrofuryl
]-* heptyl]acetyl salicylic acid sodium salt

xr?d?gemﬂon of 6.12 g of crystalli ”Pso@,@id biotic X-537A in 10 n dry;
of ice wer¥ addgglio GoQpate - Riethyl - 6 SPi LikhyD R 42N dbxe B’,ESthhi‘emylgﬁmdﬁvure was
washed into a %e ar-aﬂiyl - wnethgd - S (- @by |5 - hyBiexy - 6 - methylac2t dgtie- and 1N

HC1. The ethyl ;@ dﬁ%ghﬁgﬁ ?lflg jum it 2 ajte

the pyridine %@Eﬁ‘eﬂ”%ﬁ?}g i hy@aia ‘; golution. was then
washed wi té . . saturated. sodi umgsaigrogat € sol-ution,. dri ed ferr] and
evaporated to dr ?nwawm nﬁ(ef)-3-meth 1-6-[7-|e$!itﬂelwdr0x “prdmuyinino3Salinedsl-due was

di ssol ved in net hyl-éh h@ sah ‘gli’?g"o?gﬂmri ropyrangliZipor at ed on a
steam bath-with. adplhlgzgtlﬁtﬁ ;{gf sagnlopﬂydg;xﬁgﬁﬂgg Cool -
60" ~ 10 11 hydrochleride in 50 ml ethanol conmmmg 5 ml pyridine was heated #inds @B 10

11 lyuf). Fhey wol@on: wae ated 1§ drv and Etrphyqf wat werel drdoxy - 3,5 -
di met hyl - 6 . %

Ot
gholid product was tritur and en T )SFM s - et hyl
ethyl OXyim;
5 - hydroxy - 6. ! t‘tﬂﬁ (r-.[gy e&bﬁi’aranjﬁfs‘ 2G5 %agf x¥net S
t et rahydr dburyl3 h Pl - 2S-atetrahydrofaryt hapghl]satichlici mrid ajdroxylmtme 15
needl es of nel tSﬁlngfrlpﬁdtmll’Ollltaés-lmf,e[la}:]‘ — [ %H4F (1%, THISB)Y err] (1% [err] 5
Exarrpl e 9 . Preparation of
() - 3- met hy! - 6- [ Bropirktibh oftc-DY S0y -65[752{2&‘19 o) 8ol BBy -
7- [5 et hyl - 3- net hy 5et(135—3&iiehyl-5- ~dehy 1 5-Bydyox teﬂalzma-bpyah Hz-opyranyl)
t et rahydr ®uryl] h@ﬁ rpfyey, ] ]P*’élqé! F FW%}}‘ By hyl- 20 A
m xture of 10 g 1 _mm iﬁﬂ wAE ' ' ' - ;Z gygsg' hydr oxyl ani ne
10! hydr ochli or| 20 solith tsg;d nt ng PV di ne was heat ed
under refl ux for Alﬂnxture of 10 g&@ ci'ysmllix& anfibi@icSHPINAI od SV\asf & Med to

dryness aréd 5 ¢ gespgaining 5 ml pyri Bsed foras 2
triturated and Wﬁga@ﬁﬁ’ 3& %g&f}%{ﬁj “ﬁﬁ’%ﬂ? Ig’?tﬁva

et hanol to givey dl and | had ed: -1€%3 Jthen -tredked whily @l lsftdyted 6
hydr oxyi m no- aqueous. solqunSof-sodjm’ear tte,-sepirated didned Dd)- ABer-evapotahy| -

(5'- ethyl3- 5 tonyy dpms due tallizesl from gihanoly) hyl) 0° 2 -
t et r ahydr of uryl 3 °ﬁ§‘;&§i¥ O%Yd, %‘%ﬁ‘;ﬁ“ ez methaml ‘%] hﬂ:ﬁ,ﬁ of

metting point I14@- ﬁea@stal iafidn] froml: s of( ) 3 methyl-
Exanpl-e 10 6 - [7 ethﬂre arhatirpiurr @f h +d181=thyl -7-15- ethyl—

[ 7- et hyl - 4?5hydr~’b y .- - tettahydropyranyl) 35
[5-ethyl - 3- et W3 RhE e 01 ’° s"“‘ u,flﬁm‘:‘a‘ iRV By ) - 2- 20
t et rahydrof uryl drm df GMe! dxihaeaﬁas douﬁd)d:l umnsahntr cﬂr(el-)(-- - sdethgb t- loy | - 6-

[ 7-ethyl - 20 [7-ethy1- hydm&y h}ﬁ dgxmlh Y el B4, ' i d‘l?ﬁ?ﬂhg’r 7-

[ 5- et hyl - Frret #Jr((fa?rvﬁl hc au ?c’i un;5 sal:tn o sz 1;.?;0 frg) !

hydr oxy- 6- met h y faq,y émgﬁlr_aﬁyc%m% ﬁeg&yf’]& sal i cyI i C
acid sodi um Salhydroxylmmo - 35, hﬁ:?thtzs-ggt‘?nr’[f cﬁli;yl]. 03g xm‘ththf rnl]@gtl;ﬂﬂgﬁ@ggtl b: otic
X- 537A and 5 g @E ydropy $_ g%"l’ ano

cont ai ni ng' ‘Sys?%{ IH‘Ean‘a Za%d?igre Etg msganol) 50 Hiurs.

The sol utlon vvas evaporat ed to dryness and treated with a m xture of 1IN
HC1 and et hyl acet ate The ethyl- aceEzamplel Hyer Wwas washed W|th IN HCL until

all the ofy oYy PEy-7- |t was then
--treated with a s %ﬁm b f(h;;ty:?g'hﬁ‘é’é;gf&"”-”’fﬁzqgr BIMeY “37' dm car bonat e,
separ ated snd dri el st pf 2 i glof C¥RPOAr-ametB - 6 - [7t4 aﬁylt-q hydRe$s 6- t he 50

10 ¢

_1?

resi due was fralu’tilromwh¢y3e5 él!r'aﬂl!rll-zé lﬁrmmyet ﬁarmthyl Tlﬁe @l-rg]ltylf-ﬁac- 30
tion was shown ﬂg}%"’m‘gﬁ; f y?%%{m& %%@f?ﬁg;ilvﬁ as
solvent to be iayer was s ai“ b&nt&i%ﬂ%dep'iﬁﬂde@y sire k@l ated in
Exanpl e 9 s It$hchy’dpcmi IoUtm: solid, equal t6 All$ milfteutds)eds alisholvediini athier f r orss[ err] -
/ hexane gave qung oles ogane !unon of dlazomeﬂ@ne. ‘phe_en@th | - 4 -
hydroxy - 6 - ng es vent jlggng anq(;!h

methyl - 5 - ( Shydro wxyhme meaﬁt-t’éahasdropyranyl)
- 2- 35 60 ethyl et ah Y ths? 21- tsadhy yracylhelzd sodydiohuydl t  0f60

nel ti ng poi nt 1*1)‘8’3’115?&1‘[?&# pqd me'f‘lélrelsff ls"mel' A); lelpt’ 672 (P % 19H:0Het hanol ). The
second crop isolated by fractional crystallization of the crude
sodiumsalt of the oxime was found to be an isoner of (-) - 3 - methyl - 6-

[7 - ethyl - 4 - hydroxy -6. - hydroxyimno - 3,5 - dinmethyl - 7 - [5 -
ethyl - 3 40 met hyl -. 5 (5- ethyl - 5 - hydroxy - 6 - nethyl -

v I e Y ~ M Y o . o L T



hydroxy - 6 - nmethyl - 2 - tetrahydropyranyl) - 2 -

tetrahydrofuryl]heptyl]salicylic 45 acid sodiumsalt of nelting point
220[err]; [err] [err] (1% nethanol). 45
Exanple 11 Preparation of 3-methyl - 6-

[ 7- et hyl - 4- hydr oxy- 6- hydr oxyi m no- 3, 5- di net hyl -
[ 5- et hyl - 3- et hyl - 5- (5- et hyl - 5- hydr oxy- 6- net hyl - 2 t et rahydropyranyl) - 2-¢
tetrahydrofuryl]heptyl] -salicylic acid nmethyl ester (lsoner. A). 50

Asolutrri){r of 3.55 g of (-) - 3 - mﬁlﬁ@;&é‘fshj - [7- ethyl-- 4 - hyd#&)’(y-'
AVA =

6- 50 h\/rlrcn(\/r mno -3 5 - 7 -5 - et h\/l =

5- (5- ethyl - 5 - hydroxygxamﬁe-lz rret hyl - 2 - tetrahydropﬁ-ranyl)
- 2 - tetrahydr @rapargdidatve pinyktyB6 [ 7-aby l%&ydmxy—&hydm@ﬁltnda—&,ﬂdkﬂdﬂiﬂ%lt in 100 m
met hyl ene chl ori dé5- m&%@m ﬁhhmxwg?gﬂml%ﬁs e anyl)-z- ' | ayer was
separ at ed, washe pregssurg to a
55 ‘} id. hﬁﬂswﬁgfldﬁl f7.I 1|d_p,~[gfﬁtqe 3“3: fllm)ﬁses was -
di ssol ved in hydmxy &5 methyl - 2 - tmahjydtopﬁaiyed w&dmahbdﬁbﬁlnﬂjhhﬁtylmlcﬂfc of an EE
et her eal sol uPWbFPC‘W @italzd%tﬂﬂefﬁ ethtjent &Yas ‘washed - withoIN Hsur the
L RSN
st andi ng undeethe Al lof Lo o libbomerhanB Bt Gibkr orte [7 - ethyl
4- hot rtlex yolvent Gwas rlayd'ed) xyderriradaced pBessiire- ledrrmgetnhgal w}ucﬂ upon[ 5 - ethyl -
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sol vent Iayermwaﬂ %pamﬂ:&:kohyrmﬂﬁhédmhyﬂmﬁ@lbnptﬂhdmﬂhmﬂmﬂdﬁmﬁaﬁ at reduced

pressure 10 Waihre@vqe bsrﬁk?aﬂ% of@rgﬂseefr%%'y @FFWF h!%?ual to 2.45
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6 - oxo - 7 - [5 - ethyl - 2- methyl - 5 - (5 - ethyl - 5 - hydroxy
- 6 - methyl - 2 - tetrahydropyranyl) - 2 - tetra- 35
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the product, purified by chromatography, is identical to that described in

t he preced- I ng par agr aph.
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3-net hyl - 6-[ 7- et hyl - 4- hydr oxy- 3, 5- di net hyl - 6- oxo- 7- [ 5- et hyl - 3- 45

met hyI - 5-(5- et hyl - 5- hydroxy- 6- met hyl - 2-t et rahydr opyranyl ) - 2-t et r ahydr of uryl
] heptyl Jacetyl salicylic acid nethyl ester
13744g(2 nmol e) of 3-_ nmethyl - 6 - [7 - ethyl - 4 - hydroxy - 3,5 -

d4mathy|-13 6 - oxo- 7- [5- d50RA88- 3 - rrethyl - 5 - (5 - etByl -
5 - hydrgxy - 6 - rreth - tetrahydrop

et rahyardf ur 1 Y ﬁs;; %qgg o @fa%&&&ﬁ S

treated with etma{,f as seﬂil@ted}‘ tuvaﬁmdnaken in a
separ at - 5 until g ;{yﬂdiﬁaedvasumo;réd a%m%mﬁedaiﬂawnﬁamad solugich of i sso:ﬁnved
The et her Payers over Na,30, A5o¢va tteedted Wi th
20 M of a solu ig%g‘ﬁg gﬁﬁﬁl 3dﬁ@?ﬁ%’gﬁ?%ﬁog: _%ﬁ éﬁAfter
drying {err] thgusg WS- RuaH lidyiic abliBls msalt6was55 [7
- ethyl _514(') - hze d%hva y by eﬁl&atﬁn.-Mdtmgap |213-—215° %%,;3}1 -—33:(1%@?@)&1 - 310_

met hyl 5 5additional - yi é}?@d nycgy om ghe_mogher Hgror -

t et rfahydropyranwhzat?nfg’f’éﬁﬂg d‘i}’{ﬁ’f1 ' heptyl']acetyl salicylic
acid nethyl ester ‘as an oil; [err] +®x£r&:ﬂeerer] (1% i n met hanol ).

Exanpl e 15 Preparatipy mgq—BmtlmM-[7-ethy1—4—hydroxy—3,5-dunethy1-6-oxo-7-[5-

5- brorm 3- {;et hyl -6-[3?1’135?'53? %,d'ﬁ% & arh g IEID-T5- 60 5

et hyl - hyl - 5- (B atsdndm 1&’8{& m%mro@emawén} 2-
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6 - oxo - 2? - [ redu prm!ﬁﬁgetﬁn ofa 1;loghcl Treau?e@tl}li]e me‘th - hydroxy
-.6 - nethyl - Ene—chtoﬁﬂd’ﬁ)ﬂ ﬂ Bave a taﬂlﬁépﬁ el bk -
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product was r ecﬂfé y dis ion under reduced
crystallizati onprésme"rmm emma 3 methyl 2 - propionyloxy- 40
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stirring for 0.5 m)ummy@wxy meth;equsa [% OltiiTe 4 7 Bydixy - 3 - Wde@§l WAS

added. The resu6t-|0 X/eIH owhﬂnf(ir-ph@hyé rétrﬁhxlaﬁehydmxy 6 - metbyle)2t r act ed

wi.th et her50 TheteEsh - @ °"§?ij;“' 8 fﬁ’f"gﬁﬁaﬂfé‘mg’&gutltﬁq 20
r

until all the a%g%7§a@@|8§,£é@uggg ‘ VIR PERR P Re et her

was ° 20 zemﬁbxpndemﬂMe étES&SGI‘-GlydrOxyg-I%E- diméthg] -af a yeI | ow
solid. Tr eat men?xovm gk - 3 - methyl Yiory o by et -2 | t rat i on
gave & cryStal & Wﬁmgnagg i ond
chloride filtra e was concent r under re uce pressur and chr omat o-

graphed on a silica (20 g). col urm us‘lﬂwgapﬂaelm | ene .chl-ori de containing 1%
nmet hanol 25 elu

Bve 5 - nitro - 3 -
" thie- o of tibigtic

met hyl - 6 @g Wash %lug es. wﬁz wa?erégﬁé%gﬁwwa 20'0 % @ -
oxo - 7 - |5 - %0% nitm -hyd¥biideysbiution SRemiofeh of solveric Mwin-the ethyl acetatehase hydr oxy -
6 - nethyl - 2 - tetrahydropyranyl) - 2 - tetrahydrofuryl] heptyl]
salicylic acid sodiumsalt which, on recrystallization from
nmet hyl ene chl ori de/ hexane, gave pal e yellow plates of nelting point
214-215[err]; [err] 98.05[err] (1% DVSO) .
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kept at roomtenperature for 16 hours. Most of the solvent was then renoved
by concentration at reduced pressure below 35[err]. The residue was
di ssol ved in nethylene chloride, washed with dilute hydrochloric

acid, dilute sodium carbonate sol ution and water and dried [err]
The sol vent was then renoved by distillation under reduced 40 pressure.
The residue crystallized fromhexane to yield 3 - nethyl ., 2 -

propi onyl oxy- 40 6 - [7 - ethyl - 4 - bydroxy- 3,5 - dimethyl - 6%
- oxo - - [5- ethyl - 3 - rrethyl'1'309,588' 5-(5- ethyl - 5 - Hﬁdroxy -
6 - methyl - 2 - tetrahydropyran - 2 - tetrah}/dro-

furyl] hept yl] %Q%’(Si‘f o ngﬁ %ﬁ%ﬁferr]
Recrystalliza mon), [a o l..dsorsq (1 ﬁ‘{m olfnt n&péf

20. 3[err] (1 edad nalmateualofmelungpomt194—196° Exanpl e |
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fashion gs that d| scl osed in Exarrpl ﬁpz g he fol I ovm ng corrpounds =
8hlt b

may be prepar ed from thee aﬁédnqauﬁd;odl >
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But yryl oxy - 3 Tmmnlh salt ﬁas-ptplredeuyh mgaﬂeth umng the frke acndohfrret hyl -

6 - OX0 « 7 - ouch ?qwnth queo arbo te 183 wh1 ema droxy - 6 - |
acid sodlums [a¥ rreltl 0|n rr] [err] ,
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- 6 - [7 - ethylsg 4f thcﬁgp ! to? gxonc gé?mxe ‘dissolved in. ethyl acefdetO - 7 - [S -
ethyl - 3 - ngbimb. Thésoiuuéers 1oyl lin turbwith  N0pCHAIOPOYtions. & 1IN dric- 2- 55

t et r ahydPopyr aaidy Ktyice), Frater t(@tcc)aﬂt hxdrtyrid]t Trelptiop| :(riies) 2od dxﬂuu:n dul@@dl umdsal t of

mel ting .55 g (lw‘ggtmn from me\:‘;tl gﬁy‘gﬁo /hexane, r%lqoydégngﬁ Iluum sa ’Ot ¢ X-537A

and benzoi c am ¥’ melnng oint l61-—162° (decomposmon), [alp® ' —8.27° (1 23° Exarrpl €
19 ~methanol). - Igrepar ation of the Ammonium Sal.t. of. /Stntl bi ot | c
X-537A - ~ 15.0 g of" the SOdI um salt -of -anti-bietic X-537A

dissol ve® in epliyl..agei &L, S0 proni n%% R O th

wat er and' three7t[51ml ydmpyranyt)-z 8% anmoni um

hydrOX| de sol uti on.  Renpwehhydiofugydjhepeyilbedzoio meid- Istﬂmetda acet at e -phase
14 . 6.12 g of the. sodium salt: of -antibiotic- X~537Aj_wgg gts gi m pyndme (10

1 (sl 3 25
14 E@s‘tnyl @ﬁﬁ* %‘Lﬁé WL Py tff’ﬁt'?.%t‘%éﬁ“ Mikene
chl or i de/ hexa ni¥/Wate] extiacted with: &Hyl/&dcﬁ Santhe b caismaam um:sal t of
ant+i biotic X—Wlmfsucmchl hyldtoclﬂ@i&am@se abimks). and sodmm onposi tion);
[err] -5Q 84[¥ 5 094@831’ T : VIR Vit her
i quors afforg%sﬁfx’z ﬁ?’?m% -,%‘-’;ﬁ’gﬁ[err]. -5

Exanpl e 20 S.- (5 - ethyl - 5 - hydrozy - 6 methyl <2- tetrahydropyranyl) "2~ tetrahydro~ y

Pr epar ati on ofuryllhept@iberizoirna®h bodiugyf salApk mﬂimstnomt XS5ABRIC; [a]p*® —-20 00  The
sodi um sal t wdLHr B by shaking an ether sol'ution of the free acid of
anti bi ot3sc X- 537A WI t h aqueous. sodrgym agponat e sol ution. . The sal t 35h| ch
remai ned = : ndnhﬂ a&ﬁrhﬂﬁm\Baﬁeth’yBE-( étﬁyﬂ bioﬂlﬂd’l ok 6E[T ety

benzene/ | i gr oi HIYGFHU-’(# OX‘Pr&tF ﬂiyl-5-h?b¢xmﬁ-metﬂalken i n an open
capi 111y fube Plud TR ey R e o
Exanpl e 81'  was cooled in an lce bath and treated Witl ROBudri 'lc %8415 15 rg%SaI t4p0f
Ant i bi otic X-pySdife). After stirring at rodm emtfuret foe stwls, mlm matut-e ods poated bi oti C

X-537A were dpeSicpegraci yl . e organic phase wih) IN Tde-sol ution was |
washed in tur t? aﬁﬁl&e % ﬁﬁ m : %;%gg ?’ .°‘__‘ aci d :
(tw ce), 45vvat qu Jnygb@e 6 bg;rl.umt y4l I’.(hydr -§5)'umeﬂ@1 (;Lvux&e)y gnd | igshi um .
sul fate ethyl me&!il-uit-l(én efyhn Scehydroty whit methg el 2-getwhpiroppmayer ed by

evapor at - on - m‘ﬁ'g“%@@ﬂ% m %1:11) f°"“ of melting foing F‘}/§?°a(dF‘i°§‘at i onf rom
met hyl ene chI®SFiad/ Rans >y el dud" | ithi.um.salt.as white. )
crystals, of rrel ti-ng point . 161- 162EtahpRMMPOSH-t-i-on) ; [err] 8. 27[err] '

0 50 3-methyl-2-niicotinoyloxy-6- [ 7-ethyl-4-h -3, 5- : 50
(1.23% Ptpmnheggl-ﬁ-oxo-%[%gethyl-s-xzethyl-5-('5-e¥hy?—ys-h35droxy¥-6-m;dmby fx EE
Exanpl e 22 é:— anyl 2-te a.lgy faryl héptylJbenzoate:

Preparat i On Of A RkGY - he TR &¥iMiofR- X-537A (6.12 g) in pyridine (10 ml)

[ 7- et hyl - 4- hywels aitied 3t Derlit e-tﬁddimhmgen ‘with 3 g of nicotinoyl onde hydro-

[ 5- et hyl553 WC fg-_ 5%%@0% hegt; gﬂtz& r@p‘yﬂr anybj - 2-.
tetrahydrofur Py} Q},&E i LET %‘12 g .of the
sodi um sal t cs S pokiGon)s- - -u@qﬂf;srfo%dy?ft 1uﬁl§ p{) rO 25 m )

by war m ng sllghtly The sol utlon was cool ed in an ice bath and treated

wth 25 propi onyl chloride, then allowed to stand at room
tenmperature for 2 hours. The m xture was poured into water, _
extracted with ethyl acetate and the organi c phase washed in -

successi on W th IN hydrochl oric acid (several tines) and sodium carbonate :



solution (twi ce). Evaporation of the ethyl acetate solution left a residue

whi ch was 30 crystallized from net hyl ene chl ori de/ hexane to afford -3
- nmet hy| - H_nnl nn\ll QX\/= 20 o [7 - et hyl - 4 - hydroxy - 3, 5
- di et hyt 6 - oxo - 7 - [5 - ethyl- 3 - nethyl - 5 - (5 - ethyl

- 5 - hydroxy - 6 - nethyl - 2 - tetrahydropyranyl) - 2 - tetrahydro-
fury,l]heptyl]benzmc acid sodiumsalt of nelting point 185-186.5; [err]

-20700[ er] (1 Q0% net hano

Exgrrple 153 {30958' .35 | 15
Prepar ation of ammoni um 3- met hyI hyl - pr opi onyl oxy) - 6-[ 7- et hyl -
hydr oxy- 3, 5-di nﬁEﬁ%&horﬁof@‘MaE&S-% 2 myi-tlu,ldm'iy.é Saiiteyls-&ohydr oxy- 6-
met hyl - 7-15-ethyl-3-methyl:5-(5-chyl- -S;Lhy lf-Zitegt:ih)'erpyt@ﬂ)r Zhydrof uryl ]
heptyl] benzoateg, f"mhy Aot ?&hc 3 m.sal t .of ant bi otic
X-537A (8. 12 @), b B i {1%“ ghlég 55,)@“@;3 i ce bath
and treated Vetard. JQE ié§1ﬂtfﬁg@6§l1}f% cgd midthandlidolutidn of 550
pyridine). Afenf Stsialing. a:gxbatlc Kéémmh twasekeﬁtart 3206%1 15 mirgtesi Xt ur e was
pour ed andt 6“ E?rsmw 3 ‘éﬁﬂ“"t‘ﬁ"e or q@nl c
phase weShed Yihuat ek :tm:i“:f“;az : meEa b e

hydroxi de SO|dJEdhﬂ’fTI‘he sIl giafhe@of @ B0 QP silica gel: columemmram on of t he

et hyl acet at egrarhﬂnubtrtmwn narmdmewnhlogde ande§0Gyhl ethep. --The Pprodugyptehy| - 45

pr opi onyllsoxy)elu“ in_ th m] _?;300 “512‘;‘1 gﬁ" enechipride /hexpee 58 - 6 15 ox0 -
7 - [5- 7 point htg‘f‘” Ft - (5 - ethyl - 5 - hydroxy - 6
- et hyI '- 2- t-et.rahydr opyr.anyl ). -

t et rahydrof uryl ] hept.yl.] benzoat:ei. nEﬁdﬂipledzsf or m of nel ti ng p0| nt ca 98[err]

decom Pr eration| of HYamink Sriicthy G | B hhydrexy-37ditnethyb- 605 b
(Exarrpl e 24 50. R ethyl-3- énlE(' b lrhrf’flwf}feg EF&: Yirtetrabydropyranyl)-2- 7 .
3- et hyl 52- Ni COtL BAWLDWY 554 B ooriitloe H/ Uy - Bs Bethyl - 60 [7 - ethyl 20

di met hyl - 6- ox#=< Rydrdx --36t Ndiinethyl ABt-togsd = 5~ ([55ee.y1hyj ety dI5GXY ~ Gehjet hyI

tetrahydr opyrianwd)m@ 6em€ ' -oﬁ‘tmh P oeahydyofuny llheptyllsallcyhc
sol uti on of t @f% %‘E{:W Ebl % ;@‘d Plﬁfl“x_‘%rl di ne (10
m) 25 édf ek 3 gsof |

.0

nt coti noyl chctrysralud&l lﬁt?acetone tecgitreofl-dmnt»ors 131etﬂﬁy-86 - [Exfethgict i on and
purification shydé@gcraﬁ mefh)ﬁ Ex - (3 - ethyla| | ow r esi due
whi ch resi st ei Qz? r?fl‘?’g{“ipgﬂsalh i hexane

gave ai‘.gum red on é to an anor phous sol i d -of

mel ti ng poi nt 81 92[ er r] (deconpOSJ ti on) “ITerr] (1.04% methanol):.
15 30 . “Example 277 - 1 ;309,588 . - 30

15 4 Preparatlon of 3-meth 1- ear7-4 5-ethyl-3-

7-ethyl—4-hydroxy—3 S-dtmE;g or g
Pr epar ati‘on of methyl—S (5-ethyl—5-hydr0xy-6-methyl~2-netrahydropyran _-tetrah rofuryl]-

lic acid
5- phenyl azo- 3- megdy kolfiod & et%%rﬁs uftraﬁxblﬂﬁg ﬁsﬁmﬁubyhﬂ@ra&eﬁene
7-[ 5-etdsyl - Schlopiddt -@se(ﬁldethylg- ?c?adlom oy ard- 14eg . inetmltmhdea ¢ropyr3anyl ) - 2-

tetrahydrof ur %’ aibe. g1 Igred dthem“atemn"‘f‘tifa d gon of 0.18
o e et IR eI
bath there wedoRmal(@sot g

A. ortion
' cinexti ylehd‘lch‘!tﬁiﬂe(l 1&&) tol eldsrto t he sane

Saith :
t 40 é\tes)t rlehen Ther((F18 mi) wacerone ﬁ mb)| Rechromatagtapheof wheslighdried #°col d
rrgtnhanol ic Sﬁﬂ}g%%c:g{:%§ the: g“fgfﬁ ‘% é;?’ r%] §:§ Ilﬁl%cﬁl%?il‘; ramt ’i“ te ic ;:(?537A.

The m xture Wk 61§ ofhel 1 £ 70.005 mm, (A I;hd t he
allowed to slemlg",(laat‘,ICHeHm tenperature At t he ‘end of hour s, the

m xture 10 -Was. dltuted vvlth water and extracted with ethyI acetate. The
sol vent extract was - 210 ) hed wrth asaturated solutiop of
[err] drfed P Sheph it ¢ 300, s ﬁgj bl oy -ss-an&wllsftm?he solTd was
chr omat ogr aphe mekhyisL(5:6llyl S oplrhrdyl): gr adi ent

bet ween 300 n rreth Iene chhmhmﬁasnhleptﬂmmylmacﬂt her The product was

eluted i the, f Fosg st n°§1 Lg K%/%"t"a‘F oPmF‘}" TR né7ch1hb‘r|de/ hexane;
g R e

1 ac:d in 50.ml of glacnal acetic acxd there was added 1
Pr epar at i on oﬁmgesh;ﬁmmar@mm m@-to 70° on a steam bath the amine dlssolved and

[ 7-et hyI at er 5 the. solutlon was poured on to
et hyl - th j;“s fﬁ?@d ﬂ'{

Spnemmagm ) 3.

tet rahydrof ur wis eteppatgd oseplpto& mmnﬂl D resulung nncrocryﬁal prédu@ adf
(7.6 mlli nol?et)lelwfgpgntofn$9c-rl(90° [31 A (1 % MBOHD.[ 7 - et: hyI 20 4
- hydroxy - 3,5 - dinmethyl - 6 - oxo - 7 - [5 - ethyl - 3 - nmethyl - 5 - (5

- ethyl - 5 - hydroxy - 6 - nethyl - 2 - tetrahydropyranyl) - 2 -
tetrahydrofuryl] heptyl] salicylic acid in ethanol (450 m) was
hydr ogenat ed over 2 g of. Raney-nickel wi th an uptake of 22.2 mm of

hydrogen. The mxture was f| Iltered (over [err] and_;L? 2 m of N HCl 25



acid of nelting point 223-225[err]; [err] + 17.92[err] (1% MeOH) . 30
Exanpl e 27
Preparation of 3-nmethyl-6- [7-ethyl-4-hydroxy-3 5:-di mauml

ox0- 7- [ 5- et hyl - 3- met hyl - 5- ( 5- et hyl - 5- hydr oxy
- 6- net hyl - 2-t et rahydr opyranyl )-2-tetrahydrofuryl] - _ B
heptyl]salicylic acid nethyl ester. To a-.solution of 6.2 0.

of crystalllne antibiotic X-537A in 125 nj
there werelfadded 4.6 g of sjlver oxidd3@®814 g of methyl iodide. Aft¥r
35 stirring for 18 hours, tgte-e&?&ure was filtered and tHe~

filtrate concentr ap@hedith & $diakd-3-methyl-6-{7-ethfl-4ohyédirb Y@kt 02é-F- Whi ch “has
decol ori zed wi th acfi- &th;ﬂ-&daeﬂ@ll?bp&ntgyi yirlg}xﬁ ﬁg;g Q,F%;sﬁydropy?anyl)-z- col ourl ess

of methylene 35 chlorjde ™.

-

foam A portion (4 g) of the wmmmumawﬁwg hed o FI or si |

col um (156 g) Juﬁ‘ tl*"i‘rvr g?%ﬂ‘ Y T 'esﬂ_ ! '1_%‘_2‘3’15 iHe (13
liter) to ethery 1 > L 0 gl yaRin @ hep 9 .gffﬁd&lg’g ane (500
m ). Rechromat om ap by mﬁﬁanbl slml us M)HCI Was cooled. ty 0 hieh chiilled sadeover ed
fromthe F|ori st oddpmg ObNa 5718 1 srrarerw @Id ’ﬁmtham#mem @ 10
with a gratf ent 564 pﬁg H ’gp i1 e iy e J‘“mw B with

et her/ met hyl eneher. The cther i) chflmﬁ’e 4 Q8 cry$talfisdd o-O |
boi | i hg poi nt 131&£ LS ]:dll&:tdﬂOlﬁr ﬁlrmmbemel}mg pomt 137—1387’. 19],»”(%11% [OEYr%,]
Exanpl e 28 CH,OH).. "~ 45 _

Preparati opy of 5-acetam do- 3- net hyI ple 30 15
[ 7- et hyl - 4- hydr 0)Pfeparatim G BRibdidlidot3-meeyl x-aé? 7-ethyl-4-hydroxy-3 5-dimethyl-6-0xo0-7-

[ 5- et hyl - 3- et hyl - SE%&be-hyihylﬁ-di dwk—fx l-mMYdr@hyaubﬂ)ebyr anyl ) - 2-

t et r ahydr ofuryl] t saLi)F‘@P roft _?H‘Yl_]afetyl sahcyhc ac‘d T pepsi on of

' - (5 eth l
hydr oxy- yre 2hy trahy&opyra@ﬁp 2 Ketrah dgfurﬁlﬂ}gﬂy ]sali’@hca YE)m 5 - (5 -
ethyl- 50 20 ml of5 pyridimy dhm ere adgled 0476 tnid \of asenQanhYdrétraeh p\of anyl ) - 2 -

tetrahydrof uryl ¥ éﬁgg&g% Y }“Ed ‘“‘&ﬁ"w‘f‘_‘ foe ¢ ]J;’ff 0 gl olgonggpezas acetic
acid ther €25\a S tilss@ ol W E'fra‘:ﬁ emi tallmema | e5)2’5 On
warmng the m xtmrre:oteaedm dm}mxodsf lﬁxaﬁ %ﬂ‘yshﬂizkhonbhfhxsaﬁmcgisﬁ fehinsmeahyved and

after a furt herlepa¢hloridefethes gaveathe cxyesailinecomgsiaetof mpelsing ppint 8+1923°% lelnBs pour ed

on to 55 crd&HEd! - LelHsfiil mxture was careful |y made al kaline with
sodi um car bonat e solution 55 . =ahle $xtracted twice with 400 nl
ether. Aft3r dryi o oftslcuhlofatshaﬂhyals [S—uhylt#lgdroxy-s 5-dimethyldsoxed-apor at e¥ t o
approxi mately 100 niS-ethyh “’F@E‘cﬁr@ !‘)f' l’r%‘ﬁeﬂhﬁfml)"%ad a .
mel tin point of 188 190f €lilibn (i b o@anhﬁ&ﬂz')x-ssm m 16

1, 309, 588 50.ml of chloroform/3 ml of carbon tetrachlonde there ¥ & slowly added 34 ml of

Exarrpl e 2935 carbon tetrachldfide atd oith 40 mllllmoles of chlorine gas. The reaction was 35

5- di azo- 3- et hy¢°n’6mfd7f°é¥y R ed@“‘b% fijtrate treated

[ 5-et hyl - 3- met hﬁ] i‘ﬁméﬁ?a v ftro Iﬁ%ﬁa‘mﬁd’fﬁhﬁénm 2

t et r ahydr of ur yl fnBepint Fhe crystalline materidl Hid Dendey 5 - ani no
- 3 - rret - ®-indorboratecthéy lvmt40f- Wiragiony was Bidg- recrys talloﬁed frongs meﬂlyldterret Mo - 6
- oxo - 7 - [5 S %“ ace“\‘f‘é/thﬁ‘ﬂe’ mejfing peint 183n186° o™ HIARSxy - 6-
rethyl - 2 - Ty e e oot LR OF HESLLBERE el GV € aci d
(1.28 g) in the derivifivesThf thé presdnt) matioramta. Soctidiosaitic agpieinum anbhaHfedd. Wwas cool ed
to 0 and afchi l Fﬂeﬁmsmrﬂmﬂat to that Qqﬂéﬁi h#emi% tig) regai HEIdP Vaillvns grovifedvat 5 was
sl owly added. TH. tof@resegt Brertion PayAlsa b deaporgyed as actyg A IMeuCL in 1

m of concentra e:'l”1 icatdiNSoulily Xbed iBreaiB ath 5@} e Gor broﬂerl@preparedby sl owly
war m up t o roonblemdiip ema: pnreermbylwengemf sir-hmtheld-wm-mmen -dpdtoxgyxtxsacted with,

et her. The50t hege !1r' C(Bftc n!;ga?t'e@ﬂt%‘ ﬁii%ql]ra’ré%lu qa{: he 50 '
crystallized pr llm] I ng point °
137-138[err]; [e‘rilr samg gas ® [err] 15 -
Exanpl e 30 1%Pounds per Ton

" Corn meal, No. 2 velioW, ground 1123 . .

Preparatio _
5-acet am d%’ 3- et hyl %‘{ﬂ?dmmﬂ?ﬁf&eﬁg&t%ﬂﬁ Pﬂo{gﬁg hyl - g% 7- »

[ 5- et hyl - 3- net hyl - 5- (@nthhydn xﬁeahydr OXy- 6 et rahydr spyranyl ) - 2- B
tetrahydrof uryl ] hept }Hlstamat yahticxiglent ctydateds G9C4 drotem : To303 solution of 5

- amno - - met hyl

biés, dried 0X 3, 5 2 di metlyl -
6 - oxo - 7 - [5 - gﬂdlmlﬁgedﬁgésm%e ted),%%g mt%th - qﬁydroxy - 6~ 20

met hyl - 2 - tetrahydifalty medhyl7p; proiin- 100,600r Aftydr of ur yI ] hept y30-salicylic acid .

(1.21 g) in 20 M of pyridine there were added 0.56 ml of acetic
anhydride. At the end of 4 hours, the m xture was poured into 100
m ice water containing 20 m of concentrated HC1. The sol ution: was :

extracted twice with ether and the solvent concentrated to dry 25
ness.. The resr Flue was. dr sqol_ved, in et hyI acetate from whi- ch A

. . Y T - Y



- 18.38[err] (1.1 % [errr]

Exanpl e 31 30 . Preparati on of

5-chl oro- 3- net hyl - 6-[ 7- et hyl - 4- hydr oxy- 3, 5- di et hyl - 6-oxo-7- - 30

[ 5- et hyl = 3- met hyl - 5- (5-.et hyJ'-5 hydr oxy- 6- met hyl - 2- t et r ahydr opyr anyl ) - 2-

~tetralydrofuryl ] heptyl]salicylic acid To a cold solution

(~3[err] of B)/12 g of the sodiumsalt ofL3888%biotic X-537A in 507

of chl orof @ {-‘mS n of carbon tetrachloride there were sl oy Ef 34 m  of
carb tetrachl ogdhdeodﬁ@gurated with 10 mllinoles o or e gas.

The reacti on was Manganese(:ﬁﬂfhua,nfceﬂgrfad)d’ 0.5 hour after whi diwst he _

sol ution was flltered '_ g‘FP{P!a‘ieetreated with a P&urated

aqueous sol ufi on of [er ent |ayer was dried over 3. [err'f

and concentrated to a s at; e Whi ch, after addition hexane,

the crystalline pr oducthan; gmecover ed. The cr ystalline materi a3 which had

a tendency 4g to i BeUsB|wignt of crystalli z@%}]"% was tw ge
recrystal lized from met *ack ‘;?IU chl oride/ether an

acet one/ hexane; el ti ngvipiin K, IBeraditie|s6ditith ,bls{llﬂfey kms - 44. 31[ er z

(0.99% J[err] DL-mEthisning |of dnfroxy #elegspposnd | | ustrates the utilization -

of a representative nendfsiexidqat (ethoxyquin or hutylaeed | hydroxy, falensy Iy e prl&ent

i nvention asjsa cocci ghinast Rlds Gaf8€ iepdréa Sl TR adifetlgred 3 - mbd12 drannefs
simzlar to that, de‘selemjuem hlwdmxyna jserdimethyhe 6r-ea@ Ai-1T9 -Geiyl VAL medgd -@-ovi ded

45 i by t he( 11 aén laPs tigbydron og]at@ua drofypyll-v e

cocilodi ostatic ag cylic acid so nce“"am 3 for example, feotain~ 5t o
per cent to 0.01 said salt.

pouﬁtry feed i ntende as a starter ed er 1s prepared by

bl endi ng 0. 0B5 per cWi&IA’IbWE/\GL M I8f—3 - rret hyI - 6 - [7- ethyl - 4 - 2

hydrioxy - 3,5- 50 1. Gopwppfs pf thedormulgyo - 7 - [5 - ethyl - 3 - nmethyl - 5

- (5 - ethyl - 5 - hydroxy - 6- 50 met hyl - 2 - tetrahydropyranyl) .
- 2 - tetrahydrofuryl]heptyl] acetylc”5s @@l d sodiumsalt in a
basic poultry ration consisti® Cas

Pounds per Ton Cor n%veét I\E) 2 Lj”ow, ground

1123 55 Stabilized grease or vegetabl- e20i |

60 - 55 Soybean oil meal (low fiber content 50%
protein) 48(Qwherein X represents a group @othe fo@hwla en neal

50 ) Fish neal, antioxidant treajed, 60% protein

30 Fi sh sol ubl esy dfTéd basi §° .

10 60 ‘Meat and bone ﬁg,(ﬁ ated), 50% protein

140 60 #46 &E q;e erg dried soluble .

50 Alfalfa meal®1a% pPof St 1 dfyy 000 A/l b

30 17 1, 309, 588

17 25 in which R, represents hydrogen, lower alkyl, phenyl or phenyl substituted by 25
Pounds per Ton" halogen, nitro or loweygligyl, K. gepresengs hydrogen, lower alkyl, lower alkanoyl,

Manganese sul fate, feed de
Zinc carbonate or -ex
Ri bofl avin, G ans

benzoyl or benzoyl subqy]ngtginb ogeR, or lower alkyl, R, represents
Mkm'! o0, lower alkylammo, phenyl-
, nitro,

%ﬂ%ﬁ}gi}%} s@fﬁgﬁxﬁf’% lower alkyl or lower alkoxy, R, 30
=0 or —N—OH rovided that at least one of R,, R, and

)N abnedent: euﬂetvthanatyﬂmgeh oU répPasdns other than =O0),

6, 000, 000 10 dehydration de;y‘iat“&wﬁ those qempqugds gf jferguula V in which X represents the

" y d esents (; ar al th -

650, 000 35 - pourﬁs 3n?lndehyd11::€11ersxegen atives w %cagy a%g)[taolf{ees “ ‘U ose comt 35
5, 000 WnipdtHdNofkhe fomBdladl one SOCTI um bisulfite) gns

2 DL rret hi oni ne_or hydroxy ana),og, ‘pound

1 Anti oxi dagg  [Ehoxféuife gated hydroxy toluene) Ib

0.25 15 - Sinmlar feeldsgt
ingredient 3 - nmethyl - 6- y)- “o4ydroxy - 3,5 -
dimethyl - 6 - oxo - 7 - [57% ethy‘f? 3 ar-met hyl” ’-/5- 3 (5 - ethyl -
5 - hydroxy - 6 - nethyl - 2 - tetrahydropyranyl) 2% tetrahydrofuryl]-
heptyl Jacetyl salicyljiefifR] &, Mk%@éﬂk%ﬁiﬁc&&%& Rtrations; for
exanpl e, contain- and pharmaceuti&@y faccopratl: QG ofBbse GoMpouhd vﬁmﬁwamr cent by
wei ght of said salt 20 VWHAT WE CLAIM I S: -

20 1. Conpounds of the formula

.the active




[err]
\% wherein X represents a group of the fornula 25

i n which !err] represents hydrogen, |ower al kyl, phenyl or phenyl
S y 25 hal ogen, nitro or |lower alkyl, [err]

represents hydr ogen, |ower al kyl, |ower al kanoyl,

[err] - eJ mllﬂmuuuﬂ ”manzoyl substituted by hal ogen, nitro or

| ower aI kyl, [ hydr ogen, hal ogen, nitro, am no,

| ower al k&hoyl ant nd, I1'owdr &l kY| am nd,30p588nyl - 30 azo or phéThyI azo

subst i t UFEd by hal ogen, nitro, |ower alkyl or Tower al koxX E{
represents’ - OH, =0 op =DNeOH  (provided that at |east ofmdstr P‘?] and

[err] represents ot hpfmga‘};wmmytgrﬁge&a@r [err] represents otphes than =0),
dehydrati on deri vat'i Zias cobondthes eidonpounds of fornula V in oRs ch X

represents the Rwdbw& &) and [err] represents =0 an
pharmaceutical ly acc%ﬁﬁﬁ@ (o1 n&g 9{ those com 35 pounds and
dehydration derivati ¥g§n, ch are &ci ds . 30

35 2. A Slﬁlﬁmnad!mhhnﬁf AtUsP faismul & .. . 6,000,000

[err] 10 Vitagtie Do) 1€ have the S|gn|f|caﬁ iven in éaim
1, - and phar n’%ﬁﬁnﬁ 'f‘&?fn i %%&ﬁ% @gg%s of thos nmpounds whi ch
are acids. 17DL-methionine or hydroxy gg 1 :
17 ' Ant1ox1dant (ethoxyquxn or butylated hydroxy toluene) b 0.25

Pounds per Ton i in ent 3 - methyl - 6- 15

5 - S Pf%té:ﬁftéa’ag £ 3 e oo 3 me -

0.75 (5 - ethyl -2 NBydgoay b@N eehypr 2 OXehr@li§ydropyranyl) - 2 - tetrahydrofuryl]-

0.25 5 heptyl] acetyRi sijigflic saeid 3odiv@r seltmat other concentrations; for example, contain-

3! rng from 0.001 per cent to O. Ol?(ﬁ Renespt by PNélglilt]of ﬁﬂ salt:

6 20 WHAE WcRaiiokhenate, gms 20

S5 1\Cékotihds @frthe formula :

30 Stabilized vitamin A USP units

6, 000, 000 10 . V'tama%[mgrn _

650, 000 10 x Cegget ate, |1 U

5,000 Vitamn K, gar 3p J e bi sul fite) gns

2. DL- net hi oni ne or hydroxy anal ¢z pound

1" : Anti oxi dant (ethoxyquin or butylated hydroxy toluene) |b
0.25 15 witr b;a;ep,gs@,ggg ghod of @gfo%,gpar ed containing the active
ingredient 3 - nethyl - 6- [7 - ethyl - 4 - hydroxy - 3,5 -

dinethyl - 6 - .oxo - 7 - [5 - eat
5 - hydroxy - 6 - nethyl - 2'—'Q ;
heptyl ] acet yl salicylic acid o)

yl - 5- (5 - ethyl -
anyl ) - 2 - tetrahydrofuryl]-
ot her concentrations; for

exanpl e, contai n- mg’éﬁr@.’p UB0&E. N A?_{Eg‘lt to 0.0125 per cent by
wei ght of saldsalt 20 _ 1 S-
20 25 " in moﬂngeiregeiltstd}groéeg Wéraalkyl phenyl or phenyl substituted by 25
[ er r] halogen, nitro or lower alkyl, R; represents hydrogen, lower alkyl, lower alkanoyl, _
— NS -
||
a -

benzoyl or benzoyl substituted by halogen, nitro or lower alkyl, R, represents

hydrogen, halogen, nitro, amino, lower a!kanoylamino, lower alkylamino, phenyl-
30 azo or phenylazo substituted by halogen, nitro, lower alkyl or lower alkoxy, R, 30

represents —OH, =0 or =N—OH (provided that at least one of R, R; and

R, represents other than hydrogen or R, represénts other than =0),

dehydration derivatives of those compounds of formula V in which X represents the

- group (a) and R, represents =0 and pharmaceutically acceptable salts of those com-
35 pounds and dehydration derivatives which are acids. 35
2. A compound of the formula -

€0k

wherein R,, R, and R, have the significance given in claim 1,
and pharmaceutically acceptable salts of those compounds which are acids.



Vv wherein X represents a group of the fornula 25
in which [err] represents hydrogen, |ower alkyl, phenyl or phenyl
substituted by 25 hal ogen, nitro or | ower aIkyI [err]

represents hydrogen, Tower alkyl, Tower al kanoyl,
benzoyl or benzoyl substituted by hal ogen nitro or 4 ower .

[e

al kyI [err] Hm ul hydr ogen, hal ogen, nitro, am no, tower
al kanoyl am noI”i "lmu ,u“m phenyl - 30 azo or phenyl azo o
substit ufged by *haf og'en nist r 4, Ioweﬁg@lslgyl or lower al’koxy, [err] 430 ’
repres =

[err] repr esent s3 c5t I“m:tot- ®gelv -oq:th}{l er4r-]hydt9pr eﬁén-td;mcthﬁerts-t han‘a@)
dehydration d@fi v til¥Ve th?b‘ -’th o?nf % X
represents thgoa tablepg':lat‘s‘ ¥dr° 'th]s °E5 na[ng Ph”ﬁnﬁcﬁlﬁmal

phar macegti ca y4 aC ediph @t&afoﬁﬁlhof those com 35 pounds and 5

dehydration derivatives which are acids. 35 |
2. A conpound of the formJI aooy CHy CHp CopCHa -
[err] % ke gery - '.'nlflcance given in clalm

1, and phar maceutl y }’ﬂ hose” conpounds whi ch -
are acids. 0 @3’ itro “=8g pethyl - 6 - [7 - ethy}
- 4 - hydroxy - 35- di met hyl -.6- 'JI- Y ox0 - "7 [5-_ ethyl - 3 -

nethyl-5-(5-eth|-5-hdrox -6-rreth|

t et r ahydr opyr any¥ éz T[S e f‘lﬁr‘? “‘T;gf Tg ﬁF‘i‘schWéena‘tfl d and
phar naceutlca%]r]dyhgs’rg;‘;c(ﬁuf:ﬁf(}’ %m'tg ‘g% 0gen), 4. A

conmpoundigof t pound as clauned in c1a1m 4, wherem R.’ represents lower alkanoyl and 10

5 R;" represents hydrogen. &x wherein R2'
represents hygdr gg’ gFthYlovs\%r_ [ar . Aoy, ,5_%&’?’01{ ?’E ts Sy@Pagkn or

hal ogen (at | aagn0d ki uhef,@@ SRt RtR K@ﬁ phatiiidgen) .

and phar rsaceuiiiC sl ;he@acepta e salts thereo 5. A cotfpound

as claimed in claidm Methxh?eﬂel mogh@fylogsemggsﬁn{ sthsrlovﬁer hmrdmrr :] -fnd 10
[err] repreself Yh?j_ - L - S diﬁm,y )‘\ﬁ‘,{? - ethyl - 4 °
- hydroxy - 3ogenn a“ Mﬁﬁ R M ”ﬁia"‘d?ﬁﬁ;‘ 3 - nethyl -
5 - (5 -20ethyl -s. h - m&hyl{ n;e-t ethyll 2; hh&ckbxya-h A= cmtamlethyl- 20
pyranyl) - 2 6-p -rbh GI gl “Pﬁé? a dﬁ’ﬂ’" Ay )
phar maceut i caff%Y é%‘é?g’é e ! T anydro %"]5] P IR 2t eaf’edlll‘a’mace"t‘ca 7. 3

- Methyl - 2 - D¢ 0Ricompybum ¥s clalﬁled il daim gtm}eurngt repr&h&ﬁ'd’ﬁ’?ﬂ%gen #dd - di-

met hyl -2% - 8xOrepresénts h{l@m ethyl - 3 - neth - ethyl - 5%

- B- 10. 5 - Bsem metl6 5- thl-6-
hydr o>r<]y0I ? by Ot é f%%;bpyﬂ?@ox ;: Y .
tetrahydro ur y ﬂ?&gﬁyhn} t@trd%&dr&u@ ﬁiep fiiéRe acid and ph % y
accept abl e sa &@ta!bi&&ﬁl&& ereof
30 11 5 - Chloro - 3 - methyl - 6 - {7 - ethyl - 4 - hydroxy - 3,5 - dimethyl - 6- 30
ox0 - 7 - [5 - ethyl - 3 - methy! - 5 (5 - ethyl - 5 - hydroxy - 6 - methyl - 2-
tetrahydropyranyl) - 2 - tetrahydrofuryllheptyl]salicylic acid and pharmaceutically
acceptable salts thereof : _
12 5 - Iodo - 3 - methyl -~ 6 - [7 - ethyl - 4 - hydroxy - 3,5 - dunethyl -
35 oxo-7-1[5- ethyl - 3 - methyl - 5 - (5 - ethyl - 5 - hydroxy - 6 - methyl - 2- 35
tetrahydropyranyl) -2 - tetrahydrofuryl]heptyl]sahcyhc acid and pharmacentically
acceptable salts thereof.

13. 5 - Diazo - 3 - methyl - 6 ~ [7 ~ ethyl - 4 - hydroxy - 3,5 - dimethyl - 6-
0x0 - 7 - [5 - ethyl - 3 - methyl -5 - (5 - ethyl - 5 - hydroxy - 6 - methyl - 2- .
40 tetrahydropyranyl) - 2 - tetrahydtofuryl]heptyl]sahcyhc acid.- 40
: 14. 5 - Bromo - 3 - methyl - 6 - [7 - ethyl - 3,5 - dimethyl - 6 - ox0 - .7- :

[5-ethyl -3 -methyl - 5 -(5 - ethyl - 5 - hydroxy - 6 - methyl - 2 - tetrahydro-

pyranyl) - 2 - tetrahydrofuryl] - 4 ~ heptenyl]salicylic acid and pharmaceutically

acceptable salts thereof. _
45 15. A process for the manufacture of the derivatives claimed in claim 1 which - 45
: process comprises subjecting a compound of the formula -

coo CHz CHy 4-2,,50#3 Coe

‘ oy © 0 o

or a pharmaceutically acceptable salt thereof, in any desired sequence, to one or more
of the steps: (1) treatment thh an estenfymg agent to yield an ester group R;; (2)

w3



20 8. 2 - Butyryloxy - 3 - nmethyl - 6 - [7 - ethyl - 4 - hydroxy

- 3,5 - dinethyl- 20 6 - oxo - 7 - [5 - ethyl - 3 - nethyl - 5
- (5 - ethyl - 5 - hvdroxv - 6 - nethyl - 2- tetrahydropyranyl) - 2
- tetrahydrofuryl ] heptyl]benzoic acid and pharmaceutically

acceptabl e salts thereof. 9. A conpound as clainmed in claim
4, wherein R2' ulﬂn“ﬂuﬁ“ gen and 25 [err] represents hal ogen. _
25 7 _ . 3 - methxl - 6 - [7- et hyl - 4- hiydroxy-
3,5 - diet hyI *gt 0X0 - 71,309[:55 ethyl - _nmethyl - %5 -
ethyl -5 - dr ox r dr.o Q,yﬁiaqa/cL) -2 -
tetrahydwurgw E.Y’i?f f m%gﬁﬁ TS m°aﬁptﬁg§%§£%‘§%fdln

accept abl e saliaao _ | oro”- yl -6- [7 -
ethyl - 4 - hydroxy - 3,5 - dinethyl ' oxo- 7- [5 -
ethyl - 8 - nethyl - 5 - (5 - ethyI_GG hydroxy - 6 - nmethyl - 2-

tetrahydropyranyl) - 2 - tet rahydrof,}Jr yl ] heptyl ] sali cyI ic acid and
pharmaceutical ly + . acceptable salts thereof. 12. 5 -

|l odo - 35- nebiaydyl, -hal6-benzyl, nitr@behzohl or @wer hyy@mneyyl gr(ﬂpﬁo -forﬂll areify| - 56- 35
oK, 7 PR ie Lot R, o ceopdon e @SN - o
iyl -2t & s Beaen it o Sl O ﬁgﬁzﬂmz pound of okt 3 r of uryl]
heptyl] sali cyﬁwR@&b et HiteB)) @ PRGRYE Nzonium salt of amBACCHR bd BdifheSal ts

t her eof . 10 substituted by hdogerhy nitroDilez0 alkyl r lowee hilkytly te f@m-a [cafapourgit dfy| - 104 .

- farmn ch presents  ph subs y halggen, -
i SRR R e R
- tetrahydrof %dﬂitxﬁﬂ rBHi &ﬁpbtﬁx&l foriddla Q}n:n v\:vhlch Ri ::g::::ﬂg hydroxy or treat- 40
14. 5 - B onpment3vith m dtmg afnt to[fgim-a gir épbndmg?;lplﬁ'dranmhl mudtutty Where-6 - Bo - 7-

[5 - ethyl - 3pem idesi Eoup presenty t0 gn gmi in the presepgst hy| - 2 -
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ponding d1azo derivative by treatment with nitrous acid or a lower alkyl nitrite,




or nore of the steps (1), (2), (3), (4), (5 and (6), whereupon, if

desired, a nitro 25 group present is reduced to an am no group or, in
the presence of a | ower alkyl 25 aldehyde to a lower al kyl am no group;
i f desired, the so- formed amino group is | ower ' al kyl ated or | ower
alkanoylated and if desired, a resulting acid is converted into a

pharnaceutlcally accept abl e salt 17. A process according'to

cl aim 15, x\lnerel n the conmpound of forlrr’%gg or a 30 pharmaceuticall
acceptahlg salt thereof is treated wi nitrating agent”and, if 3@°

desired, a resul tpg0s qfdcts Ia&omgwercfaﬁﬁza ifdred EE@J%HM S@Js'aéaé&ceé{@b' e

salt. with a deBydrafing igemrond, ifasipddrls Peuliing aci ed erﬁhrﬂia
conmpound o (o] y |acceptable salt. arnmaceutica accept abl e salt thereo
d of f orcentically | ble ? h d tlIlg bl I h f
L crivatives
is treat ed5 Wit gmgmf]}a‘?g@?&‘}og 2 mggrence <) dag‘l;l!aﬂ’éyl ating
agent and, €SB lvﬁlv&% ﬂie&' Mgl {ﬁé ro ﬁh%ﬁm
ceutlcally accepimpuﬁmsasnozgﬁmmmwe ) process accordlng to claim

15, wherein the o) a’@fmf bﬁvmlcachme;mmaor antibacterial pistivirocomprtising od | y o0
accept abl g, sal { oﬁm‘é §§P¥ atF ofi 24ims 1R rinclisive BodPositton it g nt 10 -
and, if de5|reé resu tlng acid is converted into a pharmaceutical 'y ¢
acceptable salt . 20. AopntecApplicams,cording to claim 15, wherein +

the conpound of formula | or &CARPM ELSPBMWA cally acceptabl e salt
thereof is treated with an acet%ﬁ%ﬁmﬂh Afbdisahd, if 40 desired,  a
resulting acid is converted into a. gti1cally acceptable salt. 40
21. A process according to clai m 19.ondhe®eC.2 t he conpound of formula | or a .
pharmaceut i cal | prid@Ga{Hea mhist B dtiohdySlmma by ks ChdrRAPe%, D8indikkida spL, o@b.onyl at i ng

agent and, “b“Sh?dfb-"é"é%]r"F@él NIRRT Y i R gﬁs:l LongonnWEDA BAY. ifomo &
pharnaceutlcally acceptabl e salt . A process according to
claim 15, wherein the conmpound of formula | or 45 : a pharmaceutically

acceptable salt thereof is treated with a butyrylating agent, if 45
desired, a resulting acid is converted-inta a pharnaceutically accept abl e

sal t ' 23. A process acc W'n to claim15, wherein the corrpound
of formula | or a phar maceug ’a m me salt thereof is ' :
treated with a hal ogenatl ng agent . a J ,”HHH ’ﬁ sired, a resulting acid

is converted into a pharmaceutically acceptaBIe salt. 50 _ 24, A
process according to claim15, wherein the conpound of formula I or a 50
phar maceutically acceptable salt thereof is treated with a brom nating

agent and, if - desired, a resultlng acid is converted into a . .
pharnaceutlcally accept abl e salt -~ 25. A process according to
claim 15, wherein the conmpound of formula | or a pharmaceutically

acceptable salt thereof is treated with a chlorinating agent and, if 55
desired, a resulting acid is converted into a pharmaceutically acceptable
salt. - 55 ~ 26. A process according to claim15, wherein'the
conmpound of forrmula I or. a - phar maceutical ly acceptabl e salt thereof
is treated with an iodinating agent and, if desired, a resul ting
acid is converted into a pharnaceutlcally accept abl e salt. : 27.
A process according to ctaim 17, wherein the nitro derivative obtai ned is
60 reduced into the correspondlng am no derivative which is converted
into the corres- 60 pondi ng di azo derivative by treatnent with
nitrous acid or a lower alkyl nitrite. _ 20 :

1, 309, 588 20 28. A
process according to claim 24, wherein the resul ting product is treated.
with a dehydrating agent and, if desired, a resulting acid is converted
into a pharna- ceutically acceptable salt: 29. A . N
process for the manufacture of the derivatives claimed in claim1, sub- 5
stantially as hereinbefore described with reference to the foregoing

)

Exanpl es. 5 30. Derivatives as clained in claim1, when
manuf-actured by the process in any : one of clainms 15 to 29

i ncl usi ve. 31. A preparation having coccidiostatic or

anti bacterial activity conprising a derivative as -clai-ned in any
one of claims 1 to 14 inclusive in association with a 10 - conpatibl e
carrier material. _ _ ' ‘-

10 - : - o For the Applicants,

CARPMAELS & RANSFCRD Chartered Patent
Agent s, 24 Sout hanpt on Bui | di ngs,
Chancery Lane, - ' : London, WC. 2.

Printed for Her Majesty's Stationery Ofice, by the Courier Press,
Leanlngton Spa 1973 Publ i shed by The Patent O fice 25

P T a1 l,__l_,_ Y RN A 1 ANZ



