‘Description This inyention relates to novel derivatives of cyclic peptides
whi ch possess antibiiotic properties and to the nmethod of producing these -
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"in which R, R, and R? 'are, independently, hydrogen, 8-methyldecanoyl, 1d-methy|dodecanoyl 10-
methylundecanoyl, the specific C,o-alkanoyl group of A-21978C, the specrf' ic Cyp-alkanoyl groups of A-
. 21978C factors C, or Cs, an amino-protecting group,
55 - {A) an aminoacyl group of the formula . _
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(2) - -CGCHNH in which Rerr] is hydroxynethyl, hydroxyethyl,

mer capt onet hyl , rrercapt oet hyl, nethylthioethyl, 2-thienyl, 3-

i ndol e- nmet hyl, phenyl,* benzyl, or su@séggt% phenyl or substituted benzyl .
~in which the benzene ring 15 thereof is su ituted wth chloro, brono, '
[ o%g Ni t 1 @ wiighowig a didalenk Krytinpacktyrsticakof theGdrniide al koxy, C1-C3 alkylthio, ..
carbanyl, or C -C3 al kyl carbanyl; in whi ch X i's hydrogen, chloro, brono,
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be caI | ed the A-21978C nucl eus: Thi s conpound can be .repr"esent ed al so by
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the niccodf t|no anes ufanenst s 2toceavethefatty

facid side cha| n. Deactyl at ion is ordinarily accorrpl i shed by adding the

- -appropraate antibiotic or blocked anti biotic to a.culture of A ufahensis
_and permitting the culture to incuba Lerdysp | eacylation is accorrpl i shed.

The A-,21978C cyclic peptide or S()/b(ggked peptl eaiyher eby obtained is _
separated fromthe fernentatpoggbroth by known nethods. The A-21978C-nuclei
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in which 3MG represents L-threo-3-methyigiutamic acid. '
In another aspect, this invention relates to a method of enzymatlcally deacylatmg an antibiotic selected
_ from A-21978C complex, A-21978C factors C, C;, C., Ci, C4 and C,;, blocked A-21978C complex, and
s0 ‘blocked A-21978C factors C,, C,. C,, Cy, C, and Cs. The naturally occurring A-21978C factors have a common
- cyclic peptide nucleus, but each has a different fatty acid group attached to the a-amino group of the
tryptophan residue. The method of removing the fatty acid groups from the A-21978C factors and blocked
factors provided by this invention compnses exposmg the antibiotic or blocked antibiotic, in an aqueous
medium, to an enzyme produced by a mlcroorgamsm of the family Actinoplanaceae until sub$tant|al
- 55 deacylation is accomplished.
A preferred method of this invention compnses using an enzyme produced by the mtcroorgamsm
Actinoplanes utahensis NRRL 12052 to cleave the fatty acid side -chain. Deactylation is ordinarily
" accomplished by adding the appropriate antibiotic or blocked antibiotic to a cuiture of A. utahensis and
permitting the culture to incubate until deacylation is accomplished. The A-21978C cyclic peptide or
60 blocked peptide thereby obtained is separated from the fermentation broth by known methods. :
' The A-21978C nuclei are useful in that they can be reactylated to provide new antibiotic substances.
-These new substances are described in detail later.
The accompanying infrared absorption spectra, run in KBr, represent the following:
Figure 1 — A-21978C nucleus (formula 1, R, R, R* = H) :
65 Figure 2 — A-21978C Ng,,-t-BOC nucleus (formula 1, R and R' = H; R? = tert-butyloxycarbonyi)
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These new subst ances are described in detail later.

i nf rared absorption spectra, run in KBr, .represent ‘the follow ng:: Figure J

- A-21978C nucleus (fornmula 1, R Rl, R2 = H 'ss Figure 2- A-21978C
No, . n-t-BOC nucleus (fornula 1, R ar(ti 095 295 R2 - tert-butyl oxycar bonyl ) :
0 095 295
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known in the art R&:c aafiag: Al a: al ani ne Asp aspartlc acid 5
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A-21978C ‘anti bi ot iTee atireonieosel y related acidic peptide antibiotics des r -
-ed in ¥#S PatentTrINotrv@ephan 208, 403, which is incorporated herein by

The acconpanyi ng

iations, most o whr*.h mgorhrnorxly kr% m the art are

reference. As de§ bg‘iﬂ“? F;("lg;: Sonfatent No; 4,208,403, the- A 21978
anti biotic conpl ,eoraﬁ.,ﬂ O conponent, factor C, which is itself a
conpl ex of ci osel yH#:eheida gfae,t ors A-21978 factor C, which is call edthe.

A- 21978@ cor npl eXpPLE 0 highipagorinagte iquidichrorhatedraphy CO; CL,..C2, C3, C4 and Cs6.
‘Factors Cl, C2 anatft;sﬂafr-tevqmrfemamree'tyrs and factors Co, C4 and Cs are
mnor factors. TheV6t M@YAPY of the A-21978C factors i's 'shown in fornula 3:

25 : ‘The A-21978C antibiotics are closely relatetCacidic peptide. antlblotlcs descrlbed in'U.S. Patent No. -
/L= ASpZG ¥,20B3103, which is incorporated herein by reference| [As/described in U.S. Patént.No. 4,208,403, the A- . .
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" the A-21978C factors is shown in formula 3: o . _ : o
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in whlch 3MG represents L-threa-3-methylgl|.tamlc acid, and RM represents a specific fatty acid moiety. The

66 specnfic R groups of the factors are as follows:
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which 3MG represents L-thr e6-2397ﬁ€f§$5?b‘gl utam c a?CiMia,iet\and- RN represents a

.specific fatty acid noiety. The.b specific RWFOT t-he 'fjactor_s are as
foffdws: 5  A-21978C Factor - RN RiBetty(ecanayl

" with the sprobl emof deacrylating a peptide an

(yc s _ 8-nethyl decanoyl C2'  1g-methylundecand- et hyl undecanoy!
C . - . 10-nethyi dodecanoyl -CO : S C10- al kanoyl * o . -
c4 . . . Cl2-alkanbyl 4 C5 = 10-methyidodecanoyl C] | - al kanoyl * *5
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¢ d ' .g.':"’bal'kg?‘fyiz to know whether an

~enzyne exists which can be usedc§or this purpesaikahdywrdi Nng such an enzyne is
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even nore difficult when the substrate antibiotic contains a cyclic peptide
nucl eus. Because enzynes have athi gh 20 degr e€ncikangylcificity, differences

in the peptide noiety ahd*mé}m{yf}‘gt vk g@er&mhn Of .the substrate will affect

the outcone of the. deacylation attéenpt. .In addition, many m croorgani sns

pake a 1arge Wisrewteameny diffieyit wikhsosfronter edith shstpacblentbf iéaeiyRlihg HeEptideurGbiodc tb ldow

when the substrate antibiotic contains a cyclic peptide nucleus. Because enzymes have a high

20 degree of specificity, differences in the peptide moiety and in the side chain of the substrate will affect the
~ - ‘outcome of the deacylation attempt. In addition, many microorga'nisms'm‘ak\’e a large nuriiber of peptidases
‘which attack different portions of the peptide moiety. This frequently leads to intracrat\:!e mixtures of

| rept i de miﬁx;’ ampneyme gggj%wbir-  cdnchgdssed for ithig purpasafiinslingi suthiaresnzprhe [sravehucioes

. -Ineach of the A-21978C antibiotics (formula 3), the fatty acid side chain (R") is'attached atthe a-amino

- \_/ 2% groupof the tryptophan residue. We have discovered that the fatty acid side chain can be cleaved by an .

' ' - enzyme without affecting the chemical integrity of the remainder of the A-21978C peptide. R _
I The present invention relates aiso to a novel process for obtaining A-21978C cyclic peptide nuclei -
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in which R is selected from the groupf-coné‘ist'ing' of hydrogen, an amihd-prot.e'cting ‘group, 8-

. methyldecanoyl, 10-methylundecanoyt, 10-methyldodecanoyl, the specific C,y-alkanoyl group of A-21978C
65 factor C, and the specific Cy,-alkanoyl moieties of A-21978C factors C, and Cs; R"and R? are, independently,
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I n each of the A-21978C antibiotics (fornula 3), the fatty acid side chain
(RN) is;attached aithe a-amno - 25 group of the tryptophan residue. W
have di scovered that the fatty acid side chain can be cleaved by an enzy
Wi t hout affecting the chemical intc@r@9§ 285t he remai nder of the A-21978

pept i de. % RlamtifVtbdiRg grdub! biid odthROWhdh Ris NP khaRH)GRgeh §r0dn amino-

Obw ni ng ﬁ%%&uﬁ ¥4 ds@orﬂ%pg‘ 318;2 %U& b€ bn amino-protecting grouphantb B ghdracautiaiiy - 30

: acceptable salt of these compounds. The cyclit pBbtides of formQla 4\or their pharmaceutically-acceptable X
,40~~~'~_~~~'sall@5~am.-uqu @tesmediates-in-thes preparation of new semi-synthetic antibacterigl aggnts which are

~~~y\ especlally useful agalnst gram-posntlve microorga p Q cg

. The term “amino tecti as used throughout this scription refers to a recogmzed amino-

: 4 in whi CQFJ%C{I C h%lf cf B%i ewﬂ{ tHd Dot r}ﬁﬁcﬁédangr ogl EN&!BQQQ’@?S@HOIecuIe

am no- pr OtP%fértl:ﬂw an@fnel#htecﬁng )él' eClRdsa Bch canlte-raadity yemometisubseqydntly. Examples of

|10 t r et hylsditatieqeaterying gtohes qapebelféund Jﬂlﬂotattlva s iy Orapnio ynthesis OgThegdord Y6t or

Co and ’Ph@@%@zc‘ﬂ‘ﬂ Wilgy: dép &ﬁ, onv r tes 7- Egpecially prgferrpd ppigp-grofesting Afowss:

the te
.RI and R %8 cgﬁﬂ?§ 2(95 lg;(aiﬁr%g lis Q4 arﬂﬂo-protectmg group.or
-am no-pro Uk cdmirhdh &8 ,of 8788 fhdtor®Ch @, d,.hey chysl agRrRIgmBCan
am no- pr anaais) ang b@él@dlﬁerlv&tveétﬁa&l]%BO&udlﬁJs R121978¢ nikfeusid 8.tthdpomaound of formula 4in-.
am no- pﬁow@ble SE RcRlpnd B’rrepfeseatsmmrpmwalﬁfw@'\r @Cfﬁ’eéép@m'ézsal t of these

conpounds. 2! cleu '
phar maceut i ¢ Tif lé{ca ﬁ}% s:l\? “FITCQ ‘ruoresces upéﬁrgﬁorfvgﬁﬁggl ates.in the

preparati on @bledufAweRHE: 14581 th’e?lc ant| bacterl al agents .whith are 5
_ espem abl y uSmdbility: ag]abmmtwagpra 05| tive microorgani sms. The tefm =~ -
"\api no- pr ot eletfﬁfﬁga %smgrm ')t ?h%’a 5'|vret1mf§heoremqap\tmq)wawm§ragswwa '

a lo c
ccoon e R g s sl

f unoty onal(mg;,
groups 2are tch&&ﬁmuﬁnu\nlabsbmo SpettRatiimethanaOV edxisd DS B1,482) and 260pindss,687)
suitable pr ozlm jo gtrqm seed&amubwsfdmﬂwlﬁomamwerbt le@sqtqﬁéhﬁrewpse ofrfoytirateble -

Synt hesi s'9’ n {intia Jf(’] §op§ Neve,
oun nw bn r %enlg hydlgge;li
Chapt er 7an :?v ﬁ)%ml %ﬁ? ewef?iegt% c&gptﬂﬁ C nucleus”. A-
tert- bubmgyg‘;a(f ucﬁ[] ﬁhZf)j dWINECoRbragtensticsgr oups. The cycl i c peptides-of

formul a 4 i nromhi whteﬁmomhbyskoogwmciaﬂmbr&bescmddk’zhorswm Wi no- protecting gr oﬂp

or hydrogen: Emﬁ‘qufefm% C@Uwﬂnﬁncycl ic peptide. of A-21978C fact-ors Co, C,,

c2, GC3, C4 ? nucl eus) and bl ocked derivatives of A-21978C
L eu e in water h
nuc %5 IQUH) l&“?pectl'un?(KBF) &omrmeﬂm 20d¢ tlfd)é'cm&nﬂnd H’rawmgs, absorption
' maxnma are observed at the following frequencies (cm™')::
3345 (broad), 3065 (weak), 2975 (weak), 2936 (weak), ~1710 (shouldef), 1660 (strong), 1530 (strong),
. 1452 (weak), 1395 {(medium), 1368 (weak}, 1341 (weak). 1250 {medium), 1228 (medium), 1166 (medium to
weak) and 1063 (weak)
- 40 Ultraviolet absorption spectrum (90% ethanol): UV maxima 220 nm (e 42 000) and 260 nm (¢ 10,600}
o ngh-performance liquid chromatography: retention time = 6 min on 4,6- X 300-mm silica-gel Cis
column, using H,0/CH;CN/CH,0H (80:15:5) solvent contamlng 0.2% NH,OAcata ﬂow rate of 2 mi/min with
UV detection.
The blocked A-21978C factors of this mventlon are those compounds of formula 1 in which atleast one
45 of R! and R? is an amino-protecting group and R is selected from 8-methyldecanoyl, 10-methylundecanoyil,. -
"~ 10-methyldodecanoyl, the specific C,o-alkanoyl group of A-21978C factor Co and the specific C,z-alkanoyl
groups of A-21978C factors C, and. C,.
The A-21978C blocked factors and cyclic peptides of this invention are capable of forming salts which
are also part of this invention. Such salts are useful, for example, for separating and purifying the
50 compounds, Pharmaceutlcally-acceptable alkali-metal, alkaline-earth-metal, amine and acid-addition saits
-are particularly useful. * Pharmaceutlcally-acceptab|e" salts are salts whlch are useful in the cherhotherapy
of warm-blooded animals. :
- For exampie, the A-21978C cyclic peptldes of formula 1 have four free carboxyl groups which can form
", . salts. Partial, mixed and complete saits of these carboxyl groups are contemplated, therefore, as part of this -
556 invention. In preparing these salts, pH levels greater than 10 should be avoided due to the instability of the
compounds at such levels.
Representatlve and suitable alkall-metal and alkalme-earth metal salts of the A-2197SC cychc peptldes .
* of formula 1 include, among others, the sodium, potassium, lithium, cesium, rubidium, barium, calcium
and magnesium salts. Suitable amine salts of the A-21978C cyclic peptides include the ammonium and the
60 primary, secondary, and tertiary C,—C.-alkylammomum and. hydroxy-C,—C,-alkylammonium salts.
Hlustrative amine salts include, ambng others, those formed by reaction of an A-21978C cyclic peptide with
ammonium hydroxide, methylamine, sec-butylamine, isopropylamine, dlethylamme, d|~|sopropy|amme, )
. cyclohexylamine, ethanolamine, tristhylamine, and 3-amino-1-propanol.
_ The alkali-metal and alkaline-earth-metal cationic salts of the A-21978C cyclic peptldes of formula 1 are-
65 prepared according to procedures commonly used for the preparation of cationic salts. For example, the

-
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i§5 which-each of R Rl and R2 represents Jydrogen, is alternately described
y formula 2. A-21978C nucl eus has-the follow ng characteristics: Form
‘$hi-t.e ;amor phous sol i d Whl ch.fl uorescﬂsowm'.ishort vvave w EerI r| caI

Aformuia: CG2HMVBIN, 170 | it Lubl F
. it b et nol o
foter rorrden °'%b°é;§f Fik A T :szgm@:f i &;m plsie ay dgrg a:uzou;
wwpanyl getikbinathdHis ad Sthe[3hit thids ﬁi&i{ddr’iﬁn 86 RoRR8 BY V, éil‘:neﬂwb&s fs& Q‘ﬂhr@ﬂm or
‘requenci esv{roraipn of 188G Vet ATBItEr corBéhieht (mmaadx):f prat08g {ale Bldy thelush bf- c@s—bxma@)e

530 (stForTg@}"s 1451 (weak), 1399 (nediu 1222 nedl u 1165 week 1063
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- nucl eus"rs Aeid80. 21978C t - BOC nucl eus has the foll oW ng characteristics:

Form- whi te anor phous solid V\:hl ch fluoresces under short wave. WV Enpi r| cal
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RI and R2 Kemavourasiohtorpaletics twhivy Ry iscsd fcteunitiori thesgrewd enmbistthgfof Brmethyldecanoyt, 10-.
8- met hyi dem Heylupdecanpylyid-m MME@HM dthe @@'@é‘f M!i'@t!@t?& Ifamﬁﬁa C's peted are

' roced ected
G ool kgpo Rl LML T m‘,gg s %}e., s
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cyclic pepHipd&&Ipﬁtﬁsphlhbtﬁloi/lw 00 Ritrabezytox{aRloyl Of form ng sal ts whi ch are

al so part of Blorked A-RI3Z8Q doomlex Ewhclslarladenug@ueum‘substrafedt is eoea ared fegm therA-21978C

: Hoby PYeing e spparaio shpa RBrecER SETHIED R Shemsyi .
A i R R e e e ?fsaug are

particularly usef ul. - " Phar maceut mcaﬂ&m&ggmtpe&la@msal ts are sal ts whi ch

_are useful ai Prefidnatiot bemmalmemapy of warm bl ooded ani rral S.
L L The Producing Microorganisms -
N . - 45 The enzymes which are useful for deacviatlon of A-21978C factors: Co, €y, C2, Cy, Cgand Cg and blocked
~ factors Cq, Cy, Cs, C3, C, and C5 may be produced by certain microorganisms of the family Actmaplanaceae !
. preferably the microorganism Actinoplanes utahensis NRRL 12052 (deposited Octaber 9, 1979). Although a
‘preferred method of cultivating A. utahensis NRRL 12052 to produce this enzyme is described in Example. 1,
those skilled in the art will recognize that other methods may be used. _
- ) The Actinop/anaceae are a family of mleroorgamsms of the order Actinomycetales. First descnbed by
Dr. John N. Couch, this family was established in 1956 /. Elisha Mitchell Sci. Soc. 71, 148-155 (1955)]. The
characteristics of the family and of many individual genera are found in “Bergey’s Manual of Determinative
.Bacteriology"’, 8th ed., R. E, Buchanan and N. E. Gibbons, Eds., The Williams & Wilkins Co., Baltlmore. Md.,
_ 1974, pages 706—723. Ten genera have thus far been distinguished: . Actinoplanes {the type 'genus and
§5 thus far the most common genus); . Spiilfospora; \ll. Streptosporangium,; V. Amorphosparanglum, V.
~ Ampullariella; V\. Pilimelia; VI. Planomoanespora; Vlll Planobispora; IX. Dactylosparang/um, and X.
- Kitasatoa.
_ Some of the species and vanenes which have been lsolated and characterized so far are: Actmoplanes _
: philippinensis, Actinoplanes -armeniacus, Actinoplanes utahensis, and Actinoplanes missouriensis;

- 60 Spirillospora albida;. Streptosporiangium roseum, Streptosporangium vuigare, Streptosporangium
roseum var. hollandensis,  Streptesporangium  album,  Streptosporangium  viridialbum,
Amorphosporangium auranticolor, Ampuffariella regularis, Ampullariella campanulata, Ampullariella

. lobata, Ampullariella digitata, Pilimelia tergvasa, Pilimelia anulata, Planomonospora parontospora,
" Planomonospora venezuelensis, Planobispora. Iongtspora, Planablspora rosea, Dactylosporangium
65 . aurantlacum, and Dactylosporanglum thaiandense.
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car boxyl: groups which can formsalts. Partial, mixed and conplete salts of
t hese car boxyl groups are contenpl ated, therefore, as part of this 55
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s 084 (d
di et hyl ami ne, EF P?Bﬁ?ﬁﬁﬂl%’ﬁv(}:; o8 u,m,e deposited with the
triethylam a4l ﬂ,p Nl dCoribadeh meep 230 .ﬁinf%ﬁ? b, sz i wiahonss ATCG
al kal i ne- eatdsks). ik Al uerhsiOATEC RBA9LCEINIE mby) Siscbelub8d 8G sbmh bEthp efyineles of
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ool e s ek e s e o8
~varin et hag@ocsite lcr T%Quﬁﬁ@fs@heﬂbﬁ&& hb'& daysona
quant i tyZOOfrotahﬁstdEkﬁl (Dr%ChfltliHDit.@&FHte:adﬁaiﬁﬁcsl|§lacﬂﬂuelwn5to mtduamelmaidmmng the pHide dhe
- The salt t hesnentatioreciediem ahabouteH ao él'dje Wtumnmmeor%tohwsﬂv usingte /u'srmcrmlawa)n
o puspor it TS St e, Soln R AP B i

s by/the u éh&?lomégﬁ::gé §§ql$s ﬁﬁ ﬁa gfltltl ! with an

ak

am nes_can {Ppraphisb sl @ laBkoil, -aécammesrdod oyﬂmesa&reactt Rgﬁ&aﬁhtsq:mmonc

For exarpl e,. the A-21978C cyclic 'pept I des of fornmula | have four free @

L qw—d -am-nativigerts. Bitficald chedistinguish wisanudeaeylatifg -binckéd A299/8C eaperiah recpep Bdditon of tee

“suitabl e sobledking Q@HBHW@@Q&@@T‘é?%fad%'%'eﬂﬁtﬁ“v@ﬁ!c%mexcess am ne can be ~~ <

“renoved by ;\égpaot ag;,og c;mﬁ and78C cyclic pepti de of this inventi on alsd
have fre@ aim Prlideh BneuiGymedber®biter doRGiHs Sktfactbiy fordduin SRl AdiRdbiswalebs i.e,
which are aj &mpaafute shftwéehlaswtmem bisbt 30°E: [uh@ 26IH G tbietwRerd Bisbut BLD taAd bisbut 8.0, with
aci d- addi t |amatmldng aelhtlQMé'hd\ctﬂt]JW@@l chouid n d)ean #spioiilabie caratm) ﬂ@tsnd"r 8s

t hose sal tss“f"'ef %m'd%frtEP e 18" Wgw aqe or
ne ally to

aci ds sugh agh ,h:ﬂg)?m:@%m?é? amgﬂsF Eﬁyf |ve Pm‘Sﬁ-T ée erally

succinic, ‘¢4 Jnieﬁ ,m 55095 40118 Buf60 h Wﬁﬁér the be@hdlhd dfthe h byle aﬁ@-ﬁ&?‘siﬁs folBmeC
D- gl ut am c, tintk- af@mpk effdclive gedweth Basibeen rgaciied Mhecamquint dsiahzvmp ptosinded waries fromspdcies to

stearic, saﬁpmgﬁcplf the, orm@manem#mmeco differantaarevgy penditipes. sor b| c,. pi cr| c,

benzoi c, ,or °c"° ‘b‘g'cmﬁg %{P%l‘t’“"éﬁf" et e ey
The A-2 1457m ar su %\éa\:'ﬁ :,o E:H ex t aettlgﬂzstmlan ult i‘éﬁ a %’Lse stral

R2 is an anudves, IEH’dan&QE wvg abid Enémicals. knydfme.ﬁu atifiaDWiriantd el easre atga.aed
pepti de antfrdm e Mctmedameaedmﬂ wbieh brioducg theLap o TBaYHie| usgyl lofth:QlﬁvenﬁerQ19780 '

factors 4(;1) Q:Sea 25 C3, C4 -and C, and bl ocked A-21978C factors C0;: G, C,
% and ubstrﬁo%éig gittﬁeogarﬁﬁg *Q&mﬁ“’%lta[)@%sea%ded to the culture of Actmoplanaceae after

the culture has been incubated for about 48 hours. The concentration of substrate in the conversion
medium can vary widely. For maximum use of the enzyme and for substantially complete deacylation
. within a three-hour period, however, the concentration of substrate will generally range from about one to
50 about three mg/ml. Lower concentrations can be used, but may not make maximunr use of the enzyme;
higher concentrations can be used aiso, but the substrate may not be completely deacylated unless the
fermentation time is extended.
' Conversion of the substrate antibiotic to A—21978C nucleus accordlng to this invention proceeds best '
when the pH of the fermentation medium is maintained in the range of from about 7.0 to about 7.2. Below
55. pH -7, deacylation proceeds slowly; as pH values move above pH 7.2, the nucleus which is formed is
- increasingly subject to alkaline hydrolysis. In stirred fermentors the pH may be controiled by sensor -
controllers. Where this is impractical, such as in flask fermentors, pH may be controlled by adding 0.1 molar
- phosphate buffer to the medium prior to addition of the substrate.
n " After addition of the substrate, incubation of the culture should be continued for about 3—6 hours or
60 |onger. The purity of the substrate will affect the rate of deacylation. For example, a substrate having a -
_ purity of greater than 50 percent is deacylated at a rate of about 2.5 mg/ml of antibiotic in 3 hours. When -
. substrates of lower purity are used, the deacylation proceeds at a somewhat slower rate.
Muitiple substrate feedings may be made. For example, 0 75 mg/ml of antibiotic may be fed at 24-hour
intervals for at least five or more additions.
65 " The deacylatuon can be carned out over a broad temperature range e.g. from about 20 to about 45°C. It
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a térrper ature between about 25 and about. 300C. and a pH of between about
5.0 and about 8.0, with agitation and aeration. The cul ture nedi um shoul d

contain a) an assimilable carbon 'so%c&g. as sucrose, glucose, glycerol,
-or the like; b) a nitrogen source such as ‘peptone, urea, anmonium sul fate,
or the I|'i kaa which A aRdASEPdI6HCR, ifdepdnaéntly, 46 intéfer ford O kdi1a, proyibapdtat € msridst be AdEssd)
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- bnd in response to different groVﬁ"h‘CEdﬁgF‘Fl"GHdm—% will be apparent, the

‘m croorgani sns_ whi ch produce the enzyne, such ctinopl.anes utahensis 40
fRRL 12082, 0 %{f&m@ﬂg‘;‘mﬁ; Trapreagar Y on amostfoln S, 4 bo R B (RIS it
tants of T @3 FheSdompbunds MBwhidAR 19 B% 8i el alkenyl sr@mifemila Wi t h vari ous known -
tagens such as ultraviolet rays, X-rays, high-frequency waves,

§adi oactive rays, and chenicals. Al natur and artificial variants and
- futants {thich are obtai ned .fromtha_,-égﬁ‘ignq | anaceae and whi ch produce the
gnzyme may be used in this inventiod. 45 °8. Deacyl ati-on Conditions The
qubstrat e usesicis istanentedenfrérnag et erial preferably is added to the culture
f Acti nopi anéidbeeonafoueds in Wiictchils aliyi of thefornndeH.iGielurb ardiis pmintégdrdem 528 12100d s .-
e conc®nt r at9) B¢ cemPymes inveics Rif t he conversion medi um can vary,widely.
For nmaxi num use of the enzyme and for subst gtially conpl ete deacgyl ation
githin a three-hour period, however, the concentration of substrate-wl|
peneral |y range from about one to 50 cHabest—C-hree ng/m . Lower =~ N~
Foncent P&tions can be used, but may not make _maximumuse of the enzyme: .
\L.gher. concentrati ons cah bé Lsed al-se;-but '--%‘e’"‘é'-i}ib-éi:f?fﬁi'éit-"-é'-"-'hﬁ'y not-"be~ -
onpl etely deacyl ated unl ess'the fer RNERL,L time'ts extended. Conversions
pf the substrate antibiotic to A-21978C nucl eus according to this invention
broceeddge best when the pH of the fernmentati & nediumis maintained in the
I ange of from about. 7.0 to about 7. 2. E(gl ﬁW"SS “pH 7, deacyl ati on proceeds
lowy; as pH values nove above pH 7.C§? RaleCiucl eus which'is formed.is
ncreasingly subject. to al kaline hydrolysisg In stirfed fernmentors the pH
ey be e@ontrolled by sensor controllers, Wigre this s inpractical, such as
fin flask fermentors, pH may be contr &H{@sir¢—addi ng O, 1 nol ar phosphat e ,
buffer to the mediumprior to addition of the substrate. After addition of
he substrate, incubation of the culture shqguld be continued for about 3-6

'2;:hours Owe 60 | onger.. The purity of thengcHy te will affect the rate of
| deacyl ation. For exanple, a substrate having a purity of greater than 50

‘percent is deacylated at a rate of about 2.9 ng/m of antibiotic in 3
"ifours. Wien substrates of lower purity re_psed, the deacylation proceeds
at a soggwhat Slower rate. Miltiple 2855PPate f eedi ngs may be made:. For

exanpl e, 0.75 ng/m of antibiotic may be fed at 24-hour intervals for at

east five or nore additions. 66 The dedcyl ation can be carried out

over a broad tenperature range, EHCHr{Yteafiout 20 to about 450C. It 9

i 50 _ . 0 '
. | B
o | | 0
85 _ o . o
60 CH,(CH,)s—CH=CH—(CH,),—C—
" CH,(CHg);s—C—
65 .
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0-095 295- ' J (1) is preferable,
~however,; to carry out the deacyl ation at a tenperature of about 300C. for _
opti mum deacyl ati on and stability of, substrate and nucl eus. .C. The _ e
Substrate 5 It is preferable, tﬂrt 09%129%;senti.al, to use purified @ '
antibiotic as the substrate. Because- purlfled suln;trate is soluble in wat '
~or\d/n buffer, it can be handl ed nmore convenientlyl Mreover” with purified
substrate the deacyl ati on pr oceed$HifkEH(ERb@H)s—CSer ni puri fi ed substrat es
cont ai nlsng as little as- 15 percent of the startl ng - anti bi oti c have been

deacyl at'ed successfully. The substrat EHlttdsrot i ¢s have anti bacteri al
“activity. Thus, although the substrategy JoRbgehal s (especially 70 those of
-l'ow purity) .rniay harbor bacterial -cells or spores which presumabl y coul d
grow i n_the deacyl ation nmedi um and af f@u&(CHilre deacyl ati on reaction or the
stabili t’%/ of the starting antibiotic (é_p or oduct nucl eus, this has not
been observed. It is not necessary, tﬁ%’ )(‘)? that the substrates be
sterile, especially for short deacyl atapgmupe.r:l ods. 15 - D. Mnitoring the
Deacyl ati-on A-21978C factors C0, Cl, C2, C3, C4 and G- are antibacteri al
agents ¥hich are especially active ag‘éh"aﬁ‘é"tz)sCMTr ococcus luteus. For this

~reason an- asSfiYe YRk k ribaived F for det q gj f
£ S R B b
~but is bi ojederial el atylatiaCit labdm B\? rdatting s hlcﬁh@@ltﬂarh a@tivhted dbrivative, of the acid -
t her ef of%, (ftumq'a|7t¢0rre§n°e®mrptthe/®stqysat:vlfsl§a coigmcyl.ation. 20 .. .The armunt of
Ruel eus formed can be quantitated by I—llﬂ_Cc%]_fll ySsi s, - usi ng the system
descrl bed. [E. Use of Resting Cells gy
i An-al tef(R&trﬁodi‘eﬁdﬂeduuafnufé&@Féld:,a&lkwer ¢ L0 R8sy enoving the Acti nopl anaceae .
ceI |'s fes0m t Iirearothiet anpect ot dlislimentopsatBgpenethaierigeaticalgUssful ddmpodids have tw é.rhhraon
and carrylfﬁijmt'ﬁﬂ t he deacyl ation as described in Sect. v > s 2 en .
this nethod is used, the-epnzyrnaticall: y acti ve nycelia. can be. reused for -
“exanple, A ut ahensr s NRRL 12052 rryce i a rgR°’in deacyl ase activity after /
st or agead or one nonth or | onger under ref geratiori (4-8C.) or inthe
frozen state (-20PC). A p f/ oNution is 0.1 nolar phosphate’

buffer. F. Irmbbilizewb _ 3 30 Yt arfot hef] net hod of ‘carrying out the
deecyl ation is to i nmobi l
for exagpl e, "Bionedical

engyne thods known in the art. (See,
t| ops of. bi I'i zed Enzynes and Prot ei ns",
Thomas M ng- Swi . Chang, s - New York, 1977, VoI -1.) The .
i mobi lized enzyrre d i nya col um ( Cofteer RYUit abl e type of
reactor) to effect the I nd dl,jlon Z@e nﬂcr anismitself
-can be jgmobilizegyand/used to cat al yze | pact | on, 35

Uility of the A-21¢ Cyclic Peptid‘lég/ cyllc perylﬂg nucl ei -

and their salts are usechdd internedia in t szep:Lr atq—m semy-
e, qanot. her pe of g his
29 2R

wnt hetic antibacteri conpounds. There
inventign, corrpounds \jw ng the structur shown in for mul a
H

’ ~ *(/Y\/r\/\/\)_“

HOzC/

\h (S

85

=

Thesé additional derivatives are those in which' R is hydrogen. 8-methyldecanoyl, 10-
_ methyidodecanoyl, 10-methylundecanoyl, the specific C,o-atkanoyl group of A-21978C, or the specific Cizm -
50 ?(I’kanoyl groups of A-21978C factors C, and Cs, and ammo-protectmg group, an aminoacyl group of the
: rmula

o
. I
& : ~~ —C—Q—NH,

13



. i o

Jd . tST 65 - - - ' ' HHO'' Cel"H .55
60 - - iw 66 : - HaCl 10 0 095 295
inwhich R R and R2 are, |ndependenhl ‘ Céggogen C4-C, 4-al kyl, = =

opt| onal |y substituted C2-Cl19-al kanoy 85 al kenoyl or an ' @ _
am no- pr ot eah whgh QriOTR-C,kyleRé otdhN-SnaIEmiAd heyhyrBlidgiams fomuld i ) R3 and R ; :
andlor (ii) R4 and R and/or (i i) RS and R2, taken together may - represent'

a C4-Cl4 al kylidene group, provided that 19: the R .R and R groups mnust

t oget her gontain at |east four. car bon alpns.grand 2) when R and R2 are bot h’
-5 selected -from hydrogen group, R cannot be 8- net hyi decanoyl,
10- met hyl undeediemy| , 10-- met hyi dodecanoy!l, the speC| fic CLO al kanoyl group
of A-21978C fa@t'eﬁ@velpnttahmosyé@#'m'@f@&Pﬂahlhanoyl groups of A-21978C factors
G4 and GCs;, or a pharmaceutical |l y-accept abI($ salt thereof, are .
chenot her apeuti cal | y- useful antibiotics he term " C4- Cl4- al kyl i denyl "
refers to a group of the formula 10 R'(ay/ AN~~~ 1 in which Rll .
-and R12 are hydrogen or an al kyl group of from3 to 13 carbon atons,. .
provi ded thde Wb'ﬁ'eA(ﬁch‘%%Hﬂﬂ"’&s‘nﬁsﬂc'%kvdﬂ"ﬁer t han hydrogen and. further
provi ded fhat the sumof the carbon atons JneR' and R12 nust be no great er
chan 13. Those conmpounds i n which at | east ope of RRRor R2is
A7C74-al kl-ylidenyl are 20 known as Shi-fd-cH-bmses. The term
.C4- Cl4- aIk |" refers to a uni vaI ent saturated, strai ht- 'or

ranChEd ll%r Gr&etﬁﬁpgy enﬂx_\f Eyf gg?rﬁ?%ﬁmét&;’ mg@a? || whlch th eﬁrssz?r?gyr'm::
i oundS|n ’ :
.prepared by;a.lb Cdrlcc poro T s on C, 3 eﬁé:sflhoxyﬁ_ﬁ’a"guh'%
rowp i s C4-4C4- aI kyli denyl The resul ti ng aI kyI der| vatl ves are referred
o as "retfuced Schiff's bases". 25 The- cprrpounds of formula. .1%n . = .
Mhich one. or nore of the ampg groups, ! #swubst it uted, by an - akylldenyl _
_Cthe Schiff's bases) or al kyl group (t —s-;d hiffts bases) can be. -
prepared by knownf: met hods -for pr eparl ng ScRPKT s bases and reduci ng such
bases, re®pectively. Thus, the Schiff's. bases &re prepared by - reacti-an
(condensatl on) of the primary am no group of tryptophan, ornithine or
- kynur eni ne ®whichXli® iBit>asn.ichlornbrampriofs: aine mt@@hﬁelm;hvmmﬁﬂsnlkmma@m e
sol vent . RefucGsialimithig. carpamyl,ar fe—poldicPartbe 30 Schiff's base, to obtain
1;he correzspondl ng fornula 1 corrpound in which R R or R2 |s al kyl ; can be

o e i /%
. lx _ 7\)&1

s - in which X' is chloro, bromo, iodo, amino, hydroxy, C,—C-alkyl or C,—C,-alkoxy:

) () _@ /'\ QI

LS e

60 in which B is a dlvalent radical of the formula: —CHz),.— and n is an mteger from 1 to 3; —CH CH—;
~—CH= CH—CH,-—- or

o
| | .
e .. - . © —CH,NHC—;

14



acconpl i shed by known sel ective reduction procedures. A preferred reducing
agent for this reaction is sodi umcyanoborohydride. Under the in vitro test
conditions used, the Schiff's bases do not show anti bacterial activity, _
- possibly due to their instability in0t095a395y medi um They are useful, @

however, a g e e ;j(; | f1's t he
Sshiff's: b%&ﬁechﬁg éﬁﬁéggaﬁ.gméﬁgaa&?bg prggmlﬁqg mﬁdmger?e%"g:fa r%;ep saé‘ Eisos
the intermediate prior to reducing it ormthe reduced Schlff s base.

The terns "optionally substituted C2- ClQmI kanoyl " and "CS-19-al kenoyl "
refer to%acyl groups derlved from carboxyl i c acids containing from2 to 19
~and 5 to 19 carbon atons, respectively. W e R group is al kanoyl, the
al Kyl POT tis@Rerkif Bl o¥ ah ﬁ&tkaﬁﬁkmﬁsﬁd rosy SrMhBimuinai n or branched- chai n
hydr ocarbon 40 radi cal which optiona ?y .can bear one - hydroxyl group or
fromoneeto three halo substituents sel e(Q ed fromchlorine, brom de, and
‘fluorine. Wen R is al kenoyl the alke rtion i's a univalent,

unsat urated, straight- chain or branc%a'cg%al n hydrocarbon radi cal '
cont ai Ni NY ab RéreilBéfMed; prdvided thaBwiteR R dihd? &aH RydrdYal, Mieadl, ah b.amdemcendo@mb(&)
of the uasatalraaﬁymhdfqadn OR¢andso be alhhbii:vll:rﬂyllldamvlamutohal 0i g @mind-p@resting group; or a
conflgurat iphaTmacgiyticat!y=pcneptablel salb theregt ect | nq group” refers to a recogni zed

lens” " I" alkexy:,. “alky . and ‘al c ehend both.
am no- pr ot eg S;Ege:g}s ﬁ ?ﬁ § mbonqwggsurbg é‘f'n ns a univa rj; ac xthgd:gg on radical. .
ra on

preferred & hoa Udva o0 badkehi htiteiin g
whi Ch szﬁ e@dhlodiEvdd in the cls BEtrd n@Ed’Hﬂbtﬁath5 lkylene” means a divalent saturated hydmcarbon radical.
-&L/50 _ - !"Cycloalkylene’” means a divalent cyehe—sa%ura&ed(ljk&(:@@)\nac@al in which n |s an
i nteger fragm 'Q"SE"G""EF*—Eb)”¢h‘§1ﬂ9§¥bﬂﬁﬁd‘§a'?Wh'vm?'EH"*R"Pgafél kanoyl of* the
f ornmdl a 55 : 0 CH3('CH2).
~in whichgn is 5to 14 60 (c) The corrpands in which R |s al kanoyl of
. the formila CH3 l. A I 65_:,4 : _
- CH3(CH2), CH( CHZ) 66~,-~~~~~~~~~~~~~' 0 095 295 in which.n and mare

iy 9@;%:@%"%3? A

R2 are hydro nth|s t&tl‘\esm tidh, (ad @Hicha ee{erremaF‘eannOt be 6
or 8; (d) Thealaypounds in whi ch Ris ci s or trans al kenyl of ‘the,faormula 0
: (b} —{CH,),.CH, in 'which n is an integer from 1 to 16; and . _ ) .

35 . . . . ’ . (I:Hs o
| (6) —(CH,),CH(CH,),CH;

in which r and s are, independently, an integer from 0 to 14 provided that r + s can be no greater than 14.-
40 IHustrative C,—C,; alkenyl radicals which are preferred are:
: {a) —~(CH,}—CH=CH—{CH,),—CH, in which t and u are, mdependently, an integer from 0 to 14
. - provided that t + u can be no greater than. 14. :
St (b) —(CH,),,—CH—CH——(CHz),—CH CH—(CH,},—CH, in which v and z are, independently, an integer
: from 0 to 11 and y is an integer from 1 to 12 provided that v + y + z can be no greater than 12. .
45 In particular, the followmg embodlments of the C,—C,; alkyl groups are preferred:
CHg~
CH4{CH)g—
CH,3(CH,)e—
o CHy(CH,lg—
. 50 CH3(CH,) o—
CH3(CH,)yo—
CHy(CH )y —
CH3(CH,)g— '
In particular, the following embodlments of the (:.4-—(:17 alkenyl groups are preferred:
&5 ¢is-CH3{CH,)sCH=CH(CH,),'—
' trans-CHg(CHz)SCH CH(CH3)7—'
Cis-cHg(cHg)“;cH=CH(C_H1)4—
traHS'cHs(cHz)1QCH'—'CH(CH-‘))‘_
ciS-CHg(CH2)7CH=CH(CHz)r—
60 trans-CH,{CH,};CH=CH(CH,),—
t ciS‘CH:'(CHg)scH=CH(CHz)s—
trans-CH;(CH,)sCH=CH{CH,)—
. ©45,6i8-CH3(CH,),CH=CHCH,CH=CH(CH,),—
. trans,trans-CH3(CH,),CH=CHCH,CH=CH(CH,},— '
65 cis, cis, cis-CH4CH,CH=CHCH,CH=CHCH,CH=CH—(CH,),—.
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CH3(CH2)nCH:CH(CH2)n+fC- 10 in which n and mare each, i ndependent |y, an
integer fromO to 14, provided that n + mnust be no lesS-than 1 and no
greater than 15; (e) The conpounds [ is cis or trans al kenyl of
the formula 0 15 : 6'd$§(¥b§?

J
2\%H( CH2) nQVhdn”V\Y*héQQwQedt%d&ﬂdfﬂ'fe%ﬁlﬁlafrom4 to 15; (f) The compounds in
Ris alkyl of the fornula CH3(CH2)6 and h is an |ntegerfron15 to 12;

-nd 20 (g). The conpounds in mhlch R Qf\C}B(CHZ)S-- 25 *
i :

S WD CH3XCH) -

}
o | L CHS(CHZ) ;"‘""‘,
CH3(CHR) , - C- 035-_ | | 11
. CH3(CH2)6-- O S '
~~~~~~~~~ 4meb¢umqpnammummmshmwﬂLmQaaﬂmLmQ~~~~~~,~~~~~~~~~~~~;~| 40
b H3(cH2Y9-C 0 N - | 0 -
(CH2)10-C |, 45 0 CH2=CH (CH2) 1- c 5§

CH3(CH2) 11-C- .0 55 CH3(CH2)12-C- 0 68C—

(CH~~~2) 3-CHECH--(CH), C- 0. o e o

: 15 'function and the —NH~— function may be oriented on the benzene ring in the ortho, meta, or para

configuration relative to each other. The substituent represented by X may be substituted at any available
position of the benzene ring. Preferred embodiments are those. in which X is hydrogen and the
. o 0
20 _ - ' i . - o
. . . - EN i
AL ' an'd —NH— functions are oriented in the para conf' guratlon .
E The terms ‘‘substituted phenyl” and ‘“‘substitited benzyl”, as defined in connectton with R®,
25 contemplate substitution of a group at any of the available positions in the benzene ring — i.e. the
substituent may be in the ortho, meta, or para confi guration The term "“C,—C, alkyl” as: defined in
_connection with R? or X includes the methyi, sthyl, n-propyl, or /-propyl groups.
lilustrative R and/or R? aminoacyl and N-alkanoylammoacy| groupé are provided in the Examples, mfra -
. Other such illustrative R and/or R® groups are:: !

. 30 4-[N-{n-octanoyllamino]cyclohexan-1-carbonyl, .
7-[N-(n-heptanoyl}amino]-n-octanoyl, R . : .
a-hydroxymethyl-a-[N-{n-pentadecanoyl}amino]acetyi, o ) o
a-{m-methoxyphenyl)-a-[N-{n-heptanoyl)amino]acetyl,
m-chloro-p-[N-(n-nonanoyllamino}benzoyl,

35 2,4-dihydroxy-5-{N-(n-decanoyl}aminojbenzovyl,

. 4-[N-~(3-methylbutanoyl}amino}nicotinoyl
4-[N-{n-heptadecanoyl)amino]phenylpropionyl and
p-[N-{n-hexadecanoyl}amino}hippuryl. N
These compounds of formula 1 are prepared by acylatlng an A—21 978(: nucleus with the appropriate

40 N-alkanoylaminoacyt or N-alkenoylaminoacyl side chain using methods conventional in the art for forming
“an. amide bond. The acylation is accomplished, in general, by reacting a nucleus with an activated
derivative of the acid (formula 5) corresponding to the desired acyl side chain group.

‘O

[
oy

] R
HO—W—C—R? 5

(W and R? have the meaning described herein supra).
In yet another aspect of this invention, other derivatives of structure 1 are those in whlch Risa

50  substituted benzoyl group of the formula

._ . 55 - . 4‘4‘&2
an '

- in which X2 is hydrogen, chioro, bromeo, iodo, nitro, C,—C, alkyl, hydroxv. C~C,; alkoxy, or C,—C;

60 alkyithio; R, R% R* and R® are hydrogen; R? is hydrogen or an amlno—protectmg group; and R® is Cg—C,s

alkyl; or a pharmaceutically-acceptable salt thereof.
The substituted benzoyl group, the

o

o : ' T
. | L
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CH3(CH2)i3-C 65 1 2 O 095 295 0O CI-BCI—'iZCI—l(CI—B) 2CH.)cC 5 .

CH3(CH2) 1 *- CH3(CH2)I0CH= CH3(CH2) O 10 CH3( CH2) sCH= CH3(CH2),
CHB(CHZ)gCH: These al kanoyl and al keno derivatives of formula 1 are '
prepared by acyl-ating an A 21978C nOcﬂ s28Pth the desired al kanoyl or

al kenoy!  si,flfof i1 the USRI KIniBR G bd SHARted B ind B6ktedetng frth&Tb b, ABraPdFiod@ dasish
IrL-gener al relafiva®o sbly bthdr] THE ph/S oAt ol-ﬁg@ das i6 prdfetred) Jhesubititleat rpradehiad By1X?

acti vaf ed rderbesabstivied en‘anvtaMablepq;htuaﬁ)of thé Uenmnleami hotegrupied nﬂwengowmuphe
‘desir ed ac | Thy teem Cpikyli'hes used jxy this agpecypf the invention comprehends both straight and branched

(7) (R & TR RETE SRR e Sl e . OO kel

25 f.CRASP ok htSget YR Fltd 3 andt

chenot herapeutlcal Jy-useful conpounds have t he éngral. formula-1: 30 - _
Caet~~ir| H—e |~  3'CONH2 4 H~— H-~———m /- a ~ o= X H
E- " < . $eg~~ H 55 - | _
OC ~~~~ 50~~~~~~~ C H These additional defrvatives are those in which Ris

hydrogen, 8-nethyi decanoyl, 10- nemhylchmocpet;, 10- met hyl undecanoyl, the
speci fic Cl10-al kanoyl ~group of A-21978Co or the specific Cl2- 60 al kanoyl
groups B¥f A-21978C factors C4 and C5, and ami no-protecti ng group, an

- am noacyl WAL 286 s 5B 8ndepSndbHtR, an mteger from 0to0 12, provuded thatr + s can be no greater than 12 or
no less than 5.
" These compounds of formula 1 are prepared by acylatmg an A—21978€ nucleus, using methods
.20 conventional in the art for forming an amide bond. The acylation is accomplished, in general, by reacting
. . the selected compound- with an .activated derivative of the substituted benzonc acid (formula 6)
: [N : corresponding to the desired acyl group (R, R', R?): L N

25

38 ' [

40 (X2 and R® have the meanings described supra). :
lllustrative compounds of formula & include the following: p-(n-octyloxy)benzoic acid, p-(n-
. : decyloxy)benzoic acid, p-(n-dodecyloxy)benzoic acid, p-(n-pentadecyloxy)benzoic acid, m-chioro-p-(n-
k,/ ' dodecyloxy)benzoic acid, p-chloro-m-(n-decyloxy)benzoic acid, m-{n-dodecyloxy)-p-methylbenzoic acid,
o : m-methoxy-p-(n-octyloxylbenzoic acid and m-hydroxy-p-{n-pentyloxy)benzoic acid.

45 “Activated derivative”, as used throughout the specification, means a derivative which renders the
carboxyl function of the acylating agent reactive to coupling with a primary amino group to form the amide
bond which links the acyl side chain to the nucleus. Suitable activated derivatives, their methods of
preparation, and their use as acylating agents for a primary amine will be recognized by those skilled in the
art. Preferred activated derivatives are: {(a) an acid halide (e.g. an acid chloride), (b) an acid anhydride (e.g.

50 an alkoxyformic acid anhydride or aryloxyformic acid anhydride) or (c) an activated ester (e.g. a 2,4,5-
trichlorophenyl ester, an N-hydroxy-benztriazole ester, or an N- -hydroxysuccinimide ester). Other methods

~ for activating the carboxyl function include reaction of the carpoxyllc acid with a carbonyldiimide (e.g.
"N,N’ -dlcyclohexylcarbodumlde or N,N'-diisopropylcarbodiimide) to give a reactive intermediate which,
because of mstabulnty, is not isolated. Such a reaction with the primary amine is carried out /n situ.
- 55 Those skilled in the art will recognize that the compound of formula 1 are prepared using selective
" acylation procedures with the assistance of amino-protecting groups. For example, when a compound of
formula 1 in which R, R' and R? are hydrogen is the starting material, acylation can occur at both the a-
amino group of tryptophan and the 3-amino group of ornithine to give Ny, Nom-diacy! derivatives. To
obtain derivatives monoacylated at the a-amino group of tryptophan, therfore, it is preferable to acylate a

60 compound of formula 1 in which the 6-ammo group of ornithine (the R? position) is blocked by an amino-
protecting group. Such starting materials are preferably obtained by blocking the A—21978C factor at this
position before it is deacylated. The aromatic amino group of kynurenine is the least reactive of the three
free amino groups in the A—21978C nucleus. Acylation at kynurenine involves appropriate blocking of the

: amino groups of tryptophan and ornithine, but acylatlon at R or R? does not usually involve blocking the

68 amino group of kynurenine. .
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0 65 | --al -N'13 0 095 295 in
whi ch le C -C 6 al kyI ene or an N-aI kanoyl am no acyi group of the formjl@ '
05 C-R7 in which: Wlsa : _
’dl val ent ami noacyl radl cal of the foq rﬂﬂ% 24%

FO (a) -G A- NHgchemestu, Ghd IAohtﬁne@kn@&lQr&la&@fés&ii\‘&h@ﬁre;ﬁratugﬁoﬁyé?&oﬁﬂ:bkr}dsGﬂﬁrmdl51 6
RB\-(b) - C- @Hichlbkhe Gt @, R'ior Ritis aikandyl, akenopiyat lamxrymtoydctmdyydquu Sl's‘e‘#ﬁﬁhqmes the followmg
! imer capt onetstybols arepsedpt.oet hyl , net hylthi oethyl, 2-th'ienyl, '3-

'| ndol e- ngt hyl , phenﬁl . reg‘am erofR—Z%'?@.Stl tuted phenyl or SUbStI tuted benzyl

i n whi ch" the benzen Ll 4lGm t,f,pygmg”;),stl tuted with chloro, brono, iodo,
nitro, Ct-C3 alkyl,N )Edas-amyiogﬁi;p nieaxy, C,-C3 al kylthio, carbanyl, or
Cl-C3 al kyl car ba Nx 2bar tlcwmorurmmhvn)(rmslehydrogen chloro, brono, i odo
am no, njtro, Ralfk s"t "e‘h Ca al koxy,. nercapto, C,-Cs >

“al kylthlo carba B, Qr %ﬂ a‘b'arryl 35 (d) - 1/x H or in whlch X
is.chloro, brono, AQd Q, roxy, Ci- C3 al kyI or Cl-C3-al koxy; 45 45
~~~~~~(e) -50° Deacyl = adeacylatuon step  or-Clor | i or 55.

(f) 3 - Block =pcglatigniwithan @mirR-rretectinglgred® ent r adi cal of the formul a:

-CHZ) h- Bnd n i Pekigck i wEHEY! pragPmInorRIotecting IUe. . - CH=CH CH2-; or 0 65

In Scheme | the m,%hﬂd@u derivatives of A—21978C" are represented by general formula 3 and the
Nrepe Nom-diacyl derivatives of A—21978C are represented by genéral formula 4. Those N-.-,,,. Nom-diacyl
derivatives m which the NT,,-acyl group is that of a natural A—-—2197BC factof are represented bv general

- 20 formula 8.

.-'-__'\
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14 0 095 295 : i R7 is C -Cl17 _
al kyl or C2-C17 al kenyl ; , R3 R4 and ‘Rs are hydrogen and R2 is hydroge g
an am no- protecting group,- an am noacyl group of the formula 0 5 . @
1 --C -NH2 as herein defined, or an O\I—M&aﬂﬂﬁ/l am noapvl group of the
formul a 0o 07 -WGCGR

- &< herein defi ned pr OVI ded that when R is other than hydr ogen, } -
ani noacyl , an am no- prot ecting group or Y5 N-alkanoyl am noacyl, R2 nust be
am noacyl, N-al kanoyl am noacyl or an- am no-protecting group; or a '

pharnaceutlcally acceptable salt thereof. The terns "aIkerne" "al kyl ",

- "al koxy”, "al kyl thio", and aIkenyI ~as used here conprehend both straight
‘and branched’ hydrocarbon chains. "Al kyl" neéans a. unival.ent saturated
~hydrocarbon radical . -"Alkenyl" means a uni val ent unsaturated hydrocarbon
radi cal containing one' or threégdoubl e bonds, 200 each oriented.in’
the cis or trans conflguratlon 8" neans a dival ent 'saturated

hydr ocar bon_ radical. * "Cycloalkylégf I%?ans a divalent cyclic saturated
hydrocarbon radical. Illustrative C or C1-G 6 al kyl ene radlcals mhlch
are preferred are: Rs 25. -CH2-; -CH= imlwhich Rb is Cl-C4 alkyl

met hyl , ethyl, n-propyl, I-propyl n-putyl, t-butyl, i-butyl, :
'1<nethyrpropyl); "--(CH2I 1) in wh¢h mis an .integer fron12 to 10; and

CH -(CHs2),-:H (CH2) p-, in which p igfan integer 30 fromZI-to 8 and gis an
i‘nt.eger fromO to 7, provided that p +,q nust be no% greater‘than ;8. For

tNi's aspect of the. |¢vent| on, illust r%we g 8C 7n:a ¥:|a groups whi ch are
preferred are: (a) CEB (b) (CHZ)&CTIS ¥n vvhlgch /zgm i nt eger- fromlto
16;~dnd 35 z NLA S CH (.c) .
- (CH2).CH(CH2) . CH3. i & which r and s ate, ”|‘E’ﬁ§hdent4yb,an |nteger from0
“to 14—previded that g + s can be-no greater than 14. 40 IIIustratlye
C2-C, 7 "al kenyl radicals which are preferred are:. (af o R e
-(CH2), - CH=CH- - (CH2)N -CH3 i'n which and u are, i ependently, an integer
fron10 to 14 prOV|deg that t + u candbe no greater han 14. : o
& _ o e o
B - S~ I
2 7] = ;ﬁf’%’i
£ AL~ NIVa
-% £ L .ol
5 - -
-é. . ZIN :\
g g 52 | g
s z'_T N &l -
A ; LA g .
z INTI- | .+
<] _ _ I T
£ o L]~
a < a
': w / .
g g 2P " o
< T X
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(b) -C CH2), - CH=CH- (CH2) , - CHECH- (CH2) 8-CH3 in which v and z are,

“independently, an integer fromO to 11 and y is an integer from1l to 12 . -
‘provided that v +.y + z can be no grgags n 12. 45 In particular, @
the fol I'ow ng enbodi nents of the CL-Cl7 aIk roups are preferred CH3-

-CH3( CH2) 9- 8L th cyl gglvatrves :

FLER R e I

obtcols el PR

trans- CH3( CH2) SCH:CH( CH2) 7--- ci s- CH3( CH2) 10CH=CH( CH2) 4-

t rans- CH3( CH2) 10CH=CH( CH2) 4- - ¢/ s- CH3( CH2) , CH=CH( CH2j - - ao

t rans- CH3( CH2) 7CH=CH( CH2) 7- ci s- CH3( CH2) 5CH=CH( CH2) V-

t rans-.CH3( CH2) 5CH=CH( CH2) W -ci sci s- CH3( CH2) 4CH=CHCH2 CH=CH( CHZ) 17-
transtrans- CH3( CH2) 4CH=CHCH2CH=CH( CH2) 7- - 65 _

c/ sci sci s- CH3CH2CH=CHCH2CH=CHCH2CH=CH- | (CH2) 7-. 15 0 095 295 K

When "W is a divalent radical of the fornmula 6

F— e .p 5it will be recognized by those skilled in the art that
the 10 @s'-C 15 function and the -NH function may:be oriented on the
‘benzene ring in" the ortho, neta, or pare configuration relative to each
other. The substituent represented by X may be.substituted at any avail abl e
- position of the benzene rlng Preferred errbodl rrents are those in- vvhrch X |s
hydr ogego and the : e - .

N
25 : '

35

45
5
55
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20 affd -NH functions are orlented |n t he para conflguratlon

~ - The terns "substituted phenyl” and "substituted benzyl", as defined in
~connection with Rs, 25 contenplate substitution of a group at any. of the
‘avai | abl e .positions in the benzene 9i08P 29%. the substituent may be i n@
ortho. nmeta, or para configuration. The term"Cl-C3 al kyl" as defined.. i
‘chonection with R or X includes the net hyl, ethyl, n-propyl, or i-propyl

groups. lllustrative -R and/or R2 iminoacyl and N-al kanoyl am noacyl groups
are provided in the Exanples, infra Qther such illustrative R and/or R3 '
groups are: 30 . 4- [ N- (n- octanoyl ) ani nol cygl ohexan I-car bonyl ,

" 7-(N-(n-hept anoyl)am noJ- n- oct anoyl , =)
‘aohydr.oxynet hyl -a- [ N- [ n- pent adecanoy! )amdno agetyl
_a-{m net hoxyphenyl ) - a- [ N- ( n- hept'anoyl )am agetyl ,
" m-chl or o- p- [ N(n-nonanoy! )-ani nol benzoyl , °

- 2,4-di hydroxy-5-[ N-(n-decanoyl ) am nol benzoy-'-'r- |

4-[ N- ( 3- net hyl but anoyl ) ami noj ni cot i noy| N

4-[ N- (n-'hept adecanoyl ) am nol phenyl pr opi ony( and

p- [ N- (n- hexadecanoyl ) ami nol hi ppuryl . These §onpounds of for milal are
prepared by acylating an A-21978C nucl eus th-the appropriate 40 '

N-al kanoyl am noacyl or N-al kenoyl am noacyl <$i de: chai n usi ng net hods
conventional in the art for form ng an arri d.a bond. The acylation is

accorrpl i shed, in general by reacting a. W|th an activated - o
detivative of the acid (f@rrmla 5) corres{) d/lzﬁg to the desired “acyl - side
chain group. -0 45 .-.-. HHOWCR
5 (Wand R7” have the nearR ng descrl bed herei-n stbra).- In yet anot her aspect.
of this invention, other &Ierlvatlves of strycture 1 are those in whiech Ris
a 50 substituted benzoyl @group of the formJJa in which X2 is hydrogen;.

~chloro, brono, iodo, nitrg, C -C3 alkyv, roxy, Cl-C3 al koxy, or Cl1-C3 '6,.(7"
-al kyl thi o; R",- R, R4 anNR are. hydrogen " is hydrogen or an. .
-am no- protecting group; alnd Rl is Cs-G's aI 1;. 0or a ' NV
phar maceut i cal | y- accept ab%e salt t.her eof . :-.é’ubstl tut ed _benzoyl gr oup
the 0 65 3 o O -C 0095 295

'5 ="‘T -; . ' o
Z Z -
1A ,
2 x v |
z" — - g /\
s . -
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L unction and the -ORs function nmay be oriented on the benzene ring in the
“1¢rtho, neta, or pare position relative tao each other. The para orientation:
_§ or these groups.is preferred. The substituent represented by X2 nay. be

: substruted at any avarlable posrtron00095h395enzene rrng not. occupred by <§§§9'
e R I e R

_ ;.'C8 Cl al ky|def’\&dv&a¥ﬁ—mvmrﬁﬁﬁeﬁhﬁﬁw§dﬁé-aff&rmu 204Th6 confpbkinde Gl alf&'nWIH h
‘n i s an i ntaegdescrivpdyatso/intSgheints | endidl. t 0 CH3 (b) (CHZ)rCH(CHZ)sCHB 15 in which
:r and s A&re, independently, an integer fromO to 12, provided that r +s '
can be no.greater than 12 or no |l ess than 5. These conpounds of fornmula 1

~are prepared by acylating an A-219788C nucl eus, using nethods 20
~conventional in the art for forming an anide: bond. The acylation is
acconpl i’%hed, in general, -by reactrng t-he sel'ected conpound with an
~activated derivative of the substituted benzoic acid" (formula 6)
corresponding to the desrred acyl group (R R, RI): 25 30 '

i HOCF4 -Tv 35 6 40 (X2 and RX
have t hée&sneani ngs ‘descri bed supra) IIIustratrve conpounds -of fornula 6

i nclude the follow ng: p-(n-octyl oxy)benzoic acid, p-(n- decyl oxy)benzoic
aci d, p-(n-dodecyl oxy)benzoic acid, p-(n- pentadecyloxy)benzorc aci d,

m chl or o- p- (n- dodecyl oxy) benzoic acrd p-chl oro-m (n- decytoxy)benzorc

!acrd m26n- dodecyl oxy) - p- nethylbenzorc aci d, '

, nethoxy p- (n-octyl oxy) benzoi ¢ acid and n}hydroxy p- (n- pentyloxy)benzorc

§acrd 45 _"Activated derivative", as used throughout the speciftcation,

fneéh§ a derrvatrve whi ch renders’ the carboxyl function ‘of the acyl ating

..agent reactive to coupling with a pripmary amno group to formthe am.de,

—-bond whi ch l4inks: the acyl side chain to the nucleus:- Sui-table-activated -

. derivatives, their methods.of preparation, and their use as acylating -
agents for a primary -amne Wwll be recognized by those skilled in the art
Preferrgg. activated derivatives are: (a) an acid halide (e.g. .an acid
chloride), (b) an acid anhydride (e.g. 50 an al koxyform c acid anhydri de’ “or
aryl oxyform c -acid anhydride) or- (c) an activated ester (e.g. .a 2,4, 5-
trichl orophenyl ester, an N-Hydroxy-benztriazol e ester, or an
-N- hydr oxysucci.ni m de ester) O her net hods for actrvatrng the carboxyl
function include reaction of the carpoxylic acid. with a carbonyidiimn de
(e.g. NN - di cycl ohexyl carbodiim de or N, N - drrsopropylcarbodrrnlde) to

- give a reactive internediate which, because of instability, is not :
|solate%, Such a reaction with the prrnary amine is carried out in situ. 55

Those skilled in the art will. recognize that the conmpound of fornmula 1 are

prepared using sel ective acyl ation procedures wth the assistance of

dm no- protecting groups. For exanple, when a conpound of formula 1 in which-

R R1- egd R2 are hydrogen i's the starting naterral acylation can occur at

bot h the a- '

50
56

. 65
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R
—p— IR

am no group of tryptophan and the 5-am no group of ornithine to give NTP,=
NO, . -di acyl derivatives. To obtain derivatives nonoacyl ated at the a-am no
group of tryptophan, therfore, it is preferable to acylate a 60 conpound s{
-formula 1 in which the 8-am.no group oy goysisgy ne (the R2 position) i @
bl ocked by an am no- protecting group. Suc startr ng nat erials are
epref erably obtained by blocking the A-21978C factor at this position before
viit is deacylated. The aromatic amino group of kynurenine is the.least
6reactive of the three free amino groups in the A-21978C nucl eus. Acylati on -
at kynureni ne invol ves appropriate bl-ocking of the anmino groeups: of :
tryptophan and ornithine, but acyl a"gr on at R or R2 does not usually |nvoI ve

bl ocki ng the. 65 am no group of kyn%r @ "ne. 0 095 295 Schenes 1,
and 111l outline gener al pr ocedur the:’b ratr on of the corrpounds of -
formula 1 in which one of R R or® aIiKaIg al kenoyl , or an '

am no-protecting group. In these Sc the IIovvr ng . synbol s are used: 5.

[*l = remai nder. of A-21978C T = a/hl no grou‘p‘ of ®jrypt ophan No = 6-ani no
- group of ornithine Ng = aro@trc a|’§ no_group kynurenine R R, R2 =

substrtuents as defined t0 s - RN = yI group of nat_ur_al_ factor B,
B' '= am no-protecting group Acyl Zlan acyl atdfen step Deacyl '
' _deacyl ation step Bl ock. atr on wth an a@ no- protecti ng group 15

Debl ock = renoval of an am -pr Qt- egtl ng group I n Scheme It he::*Nr, - nonoacyl
derivatives of A-21978C areérepre@e & by geageral fornul'a -3 and. the NTrP
No, 1- di acyl derivatives of 2197:9'C ar% re %nhed by general - fbr nul a 4.

Those NTP, . -NO, -di acyl deri tlves r,-n’ |c p acyl-gsoup. i's T\hat of a
nat\wal A—219780factor arecrepreseTrte e'ral 20 fzpr ga 8. 25. 30 35

40 45 50 56 5 & & T N
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50 65 18 0 095,295 ciq jJ =\ ix * = -

5po/ | | | 7 X -.- E _ |
Lol S : Ni 8N/ Ace.1-.19 _ 0 095 295 In Schene Il the
NTP, NKy, -di acyl derivatives of A- 21@)%&&6@%‘ represented by general formnul

10, Those NTPy pi¥érradlinetribd for Brebatb 6@8mbeunddlbfGbrmiulker ilthepictive ehterghanyal. Tise 2,46t

of “& nat ur adchibropldhyiistef Gfaneiesitatl ecid is p prefeernd dyllating agendn this nfietivadh Ancexde8s anfdyet of
‘conmpounds Mesct nisrradctedorith 4 fegnua 1 go ng apyogm rafured rqagfive {
. ”E 10 }5_ sgtpz'é'%c @s BMF.fihiF dietieyh ether %ﬁ@%ﬂeﬁﬁ%@nfﬁ?ﬁ? tl?"gg Tsag?g!;tﬂzaﬁ! a%tﬁ%ﬁ%mg
. time of about 6 t6 about 120 hours is preferred. At the conclusion of the reaction, the solvent is removed,
o - and the residue is purified by a recognized method, such as by column chromatography. t-BOC groups can
be removed by treatment with trifluoroacetic acid/anisole/triethyisilane or, preferably trifluoroacetic acid/
1,2-ethanedithiol for from about three to about five minutes at room temperature. After the solvent is
removed, the residue can be purified by reversed-phase HPLC. ' :

10 The 2,4,5-trichlorophenyl esters of the corresponding acids can be prepared conveniently by treating
the desired acid with 2,4,5-trichlorophenol in the presence of a coupling agent, such as N,N’-dicyclohexyl-
carbodiimide. Other methods suitable for preparing acid esters will be apparent to those skilled in the art.

.- The alkanoic and alkenoic acids used in one aspect of this invention as starting materials and the
activated derivatives thereof {in particular, the acid chlorides and the 2,4,5-trichlorophenyl esters), are

15 known compounds or can be prepared from known compounds by known methods. The 2,4,5-trichloro-

* - phenyl esters are made conveniently by treating the acid chloride of the alkanoic or alkenoic acid with 2,4,5-
trichlorophenol in the presence of pyridine or by treating the free alkanoic or alkenoic acid with 2,4,5-
trichlorophenol in the presence of N,N'-dicyclohexylcarbodiimide. The 2,4,5-trichlorophenyl ester

- derivative can be purified by column chromatography over silicagel. - - - _
20 An alternative acylation method for preparing the alkanoyl-and alkenoyl derivatives is a modified

A Schotten-Baumann procedure in which the unblocked nucleus is treated with the acid chloride of the
. - desired alkanoic acid or alkenoic acid in a pyridine/water mixture. In this method, an excess of the acid
: L ‘ghloride in a non-reactive organic solvent (such as acetone) is added siowly to a solution of the nucleus in

90% pyridine/10% water (by volume). The unreacted acid chloride is separated from the reaction product

25 by extraction into an immiscible organic solvent (e.g., diethyl ether). Final purification is by reversed-phase

HPLC, as previously described. T - : B o R
The N-alkanoylamino acids or N-alkenoylamino acids used as starting materials for derivatives of .
formula 1 are either known compounds or they can be made by acylating the appropriate amino acid with .~
"the desired alkanoyl or alkenoyl group using: conventional methods. A preferred way of preparing the N

30 alkanoylamino acids is by treating the appropriate amino acid with an alkanoic acid chloride in pyridine.
The alkanoic or alkenoic acids, the activated derivatives thereof, and the amino acids used are sither known
compounds or they can be made by known methods or by modification of known methods apparent to
those skilled in the art. : : ' _ .

If a particular amino acid contains an acylable functional group other than the amino group, it will be

' 35 ' undertstood by those skilled in the art that such a group must be protected prior to reaction of the amino
acid with the reagent used to attach the N-alkanoyl or N-alkenoyl group. Suitable protecting groups can be

any group known in the art to be useful for the protection of a side chain functional group in peptide
synthesis. Such groups are well known, and the seléction of a particular protecting group and its method of

use will be readily known to one ‘skilled in the art [see, for example, “Protective Groups In Organic

40 ' Chemistry”, M. McOmie, Editor, Plenum Press, N.Y., 1973L. .

" Certain amino acids used in the synthesis of these product may exist in optically active forms. Both the

: natural configuration (L-configuration) and D-configuration may be used as starting materials. _
- The substituted benzoic acids used as starting materials for some of the A—21978C derivatives, and
: the activated derivatives thereof are either known compounds or they can be made from known

45 compounds by methods known in the art. The alkoxybenzoic acids.can be prepared conveniently from an
appropriate hydroxybenzoic acid by reacting an appropriate alkyl halide with the disodium salt of the
appropriate hydroxybenzoic acid. o B

The hydroxybenzoic acids and substituted derivatives thereof used as starting materials in the
processes described are either known compounds or can be prepared by conventional methods.

50 The compounds prepared from an A—21978C nucleus inhibit the growth of pathogenic bacteria as
evidenced by standard biological test procedures. The compounds are useful, therefore, for controiling the
growth of bacteria on environmental surfaces (as an antiseptic) or in treating infections caused by bacteria."
The antibiotic activity of the compounds has been demonstrated /n vitro in agar-plate disc-diffusion tests
and in agar-dilution tests and /n vivo in tests in mice infected with Staphylococcus. aureus and

55 Streptococcus pyogenes. The compounds are particularly useful in treating infections caused by gram-
positive organisms. _ ' : _ _ B

When an A—21978C cyclic peptide of this invention is used as an antibiotic, it may be administered
either orally or parenteraily. As will be appreciated by those skilled in the art, the A—21978C compound is
commonly administered together with a pharmaceutically acceptable carrier or diluent. '

60 The compounds can be administered intravenously or intramuscularly by injection in the form of a
sterile ‘aqueous solution of suspension to which may be added, .if desired, various conventional
pharmaceutically acceptable preserving, buffering, solubilizing, or suspending. agents. Other additives,
such as saline or glucose may be added to make the solutions isotonic. The proportions and nature of such
additives will be apparent to those skilled in the art. o .

ith pharmaceutically acceptable

65 - For oral use, the compounds can be administered in combination wi
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20 0 095 295 ICZ° AS ~ ~ ~~S : 0. LA a O6~~f~ oM
295 In Scheme 111 the NOrn-nonoacyl der wes of A C are repres _
b.y'-general' formula 18, the NK , - rrpnoacgﬁ\@erl'rl i ves. of A-21978C are:

I\I‘W_

i -

W ot o b

| -represent ed byardemer xcidientsnn|tee by obeapsuldactablets or Powdbrsl TRE adturd @hd Yadobies oP5uch

o9 i f iigntp willherreqogiizefl by thebesked inFieearc onpounds  havi ng _ _
_fA 21978C are ¥ (iégr%ttfgg'%d e %7 C cpmppund wil d uponog variety of cOnsidgraBions, such as, for
- zgener al for m*'le?a Iithe p rcor fn eg; used and t gat,u Ef?d severity of the.infection to be treated.
3 K~~~~~~~~-5~~Those skilted 1W'thd art ¥} ghize g‘t r:s jat osaz nges or dosage units for administration
' may be determined by considering the MIC and EDs, values and toxicity data provided together with
} . factors such as pharmacokinetics, characteristics of the patient or host and the infecting microorganism.
L " . In order to illustrate more fully the invention, the following non-limiting examples are provided.
.10, Example 1 '
o Preparation of A—21978C Nucleus
B A. Fermentation of Actinoplanes utahensis : . _ : :
A stock culture of Actinoplanes utahensis NRRL 12052 is prepared and maintained on an agar slant.
' The medium used to prepare the slant is selected from one of the following: )
15 -
- - MEDIUM A -
;. lngredie'ni o . Amount .
4 20 Pre-cooked oatmeal . - 60.0 g T :_\
T Yesst - . 25g" |
: - KHPO;, - . 109
B Czapek's minerat stock® ~ *'* BT - f TN e
f . - - . - " B . ’ ¥ \ e
Agar _ ©  28.0¢ s
_ 30 Deionized water = - . q.s. to 1 liter ;
? pH before autoclaving is about 5.9; adjust to pH 7_.2 by addition of N&OH; after _aqtocléving, pHis about 6.7.
3 " *Czapek's mineral stock has the following compaosition: R o S .
, .38 : -
: “Ingredient . -Amount
f FeSO,7H,0 (dissalved in . ,
- 0 2 mi conc HCl) . : 2g
> ko - 100g
~ MgSO0,7H,0 I 100 g
o Deionized water _ q.s. to 1 liter -
3
" 50
5 .
3
1 55
3
3
o
L] "
i
K- R
3
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A : . 0095 295 A pref er?eﬂsﬁre%%d for preparing the conpouj
of, fornula 1 is the active ester nethodmebemB, 4A5- trichl orophenyl este

of “the desired acid is a prrgresientd acyl ati ng ageritAméustthi s nmet hod, an
excess amount of the active estol is reacted with™g Fformula 1 conpound at
roomtenpgrature in a non-reactive organi c sol vent dfth as DWF, THF,

di et hyl ~ether or dichl or onweksgagractThe reaction tingsigs not critical,

al though a 5 tinme of about 6 to about 120 hours is preferred. At the
concl usi on of the reacti onEnfymatichydiplysate P& 1 enpved,. and the residue is
purified,py a recognized metB¥Y such as by col urm *%% omat ogr aphy. t-BOC
groups can be renoved by tigealepet W th trifluor oaestd c B
acid/anisole/triethylsilane or, preferably trifluoroacetic acid/. _

1, 2-ethanedi thiol for fromGhisesst three to about fi&ari nutes at room
‘tenperatyre. After the sol %ent i% removed, the resi§i9ue can be purified by
rever sed- phase HPLC. 10 OFRE'D 4, 5-trichl orophedyl® esters of the
correspondi ng aci ds can bemiapiorsl conveniently byotlgr €ati ng the desired
acid with 2,4,5-trichlorophenol 'in the presence.-of a coupling agent, such
as N, N -djcycl ohexyl - car b8@kstirdaclassesher net hods 24&iat abl e f or - preparing
acid estérs will be appare ¢ ose skilled'in t art. - The alkanoric
armd al kenoi ¢ acids used i nmgﬁéggégect_ of this i nveﬁg?gn as star-t“iing '
materjals apd the activatedactgri vatives thefeof (imogarticular, the acid-
chl orides and the. 2,4,5-trichl orophenyl esters), are*15 known conpounds or
can be pflpared from knownCeEeelisgrineral stagk known. net hddgM The 2,4, 5-trichloro-

- phenyl esters. are made-conyeniently by-treating thg acid chloride of the -
al kanoi ¢ or al kenoic acid with 2,4,5- frichl or'ophen'olg in the presence of. .
pyridi neéaor by treating thbeibdizae watekanoi c or ‘at kemai @ 1arérd Wi th 2, 4,5- '

.
¥

*N—2Z-Amine A, Humko Sheffield Chemical, andhurst,' NJ.” - o

The slant is inoculated with Actinoplanes utahensis NRRL 12052, and the inocula_té& slant is incubated
at 30°C for about 8 to 10 days. About } of the slant growth is used to inoculate 50 mi of a vegetative medium
35 having the following composition: ‘ e : . .

ingredient - : - Amount
o Pre-cooked oatmeal 200g )
' Suérose ' -- 200g
e ' T Yeast L 259
s " Distiller's Dried Grain* - s0g
KHPO, 10g |
o Czapek'_s-mineral stoqk o 5.0 ml
Deionized water . : . qs.to 1'liter -

adjust to pH 7.4 with NaOH; afte.r autoclaving, pH is about 6.8.

556  *National Distillers Products Co., 99 Park Ave., New York, N.Y.

The inoculated vegetative medium is incubated in a 250-mi wide-mouth Erlenmeyer flask at 30°C for
about 72 hours on a shaker rotating through an arc 5 cm (two inches) in diameter at 250 RPM.
_ This incubated vegetative medium may be used directly to inoculate a second-stage vegetative
60  medium. Alternatively and preferably, it can be stored for later use by maintaining the culture in the vapor'
phase of liquid nitrogen. The culture is prepared for such storage in muitiple small vials as follows: In each
vial is placed 2 mi of incubated vegetative medium and 2 ml of a glycerol-lactose solution [see W. A. Dailey
and C. E. Higgens, “Preservation and Storage of Microorganisms in the Gas Phase of Liquid Nitrogen,
o C_y;robiol 10, 364—367 (1973) for details]. The prepared suspensions are stored in the vapor phase of liquid
nitrogen. _ '
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2,4,5-trichlorophenyl ester derivative can be purified by col um
. chromat ography over sr 1ica. gel 20 0 agsatgsrnatl ve acyl atr on net hod fo
preparing t he Iléano -a})n ” yt derrvator ves i | q" veaet me
Sctort en’ i e R R o T s B e
the—aci d chlgsye esire anor Cc acl enol-c acld
~pyri di ne/ wat er inrdirdet torpeovider lirbérsolmé bisgcumm, BXties the dicutiakbe ﬁmstdgeohbmtlvdmeumma
non-react isvds m@umoeuisteggfemwg g?w;qsg:;qg’gmm gedipm ha‘dtﬂe;tue SAMEEPN quwogﬁ;rsl et:ren 2;5;
sol ution of A \’)‘q‘nf -
unreacted a %at??i e°"|t.'g3§;e"psa atsé'akefmaggg?ﬂhmurgea eFilég‘(')’n "or o ucfs’ gpter at 250
extracti on i nt megated mwameae@iﬁmsa.mtmmt préfardd. as alﬁbv%k&hbeﬁlrhﬁﬁ’e}l to |F¢cﬂ?{e
puri fi:cat ronoiliersyyf swedis erogiediop radiemidbld®;d fasn prexf tteufslloyvirgescri bed. The
N-al kanoyl am no aci ds or N-al kenoyl am no %\rﬁﬂs used as starting material s
for derivatives of formul a l are either W conpounds or ..tthey can be nade
by acylating the appropri atl,eg,mnpo acid with - theadsmt @y al kanoyl or '
al kenoyl ‘group using- converi+eral nmethods. A preter+ed—way of preparing
the_ N-' 30 al kanoyl am no acﬁemytmsalby treating the -‘a’ppr opriate amino acid
wi th an al kanoi ¢ acid chl o%?g& paa/ {?dr ne. The al oi c_or al kenoi c-aci ds,
the activated derivatives tReEPESIE* HRE " he anino aclds used are either
knovvn conggounds or they carsua-asemade by known net hogbs or --by-nodification of
nown nethods apparent to those skilled in the art. If a partrcul ar am no
'd contains-an acyl abl e fKiRQi onal group ot her t W the anino group,-
WI II be 35 _undert st ood by"tF e skilled in the art, that such a group. rrust
be Mte%ed prior to reactfon‘of the ami no acid wi fh the reagent t)sed to
. attach_the N-al kanoyl or Nwysegnapl group. Suitabl e.2srotecting groups "can
.be any—group known in the art- to be useful for the protection of a side
“chain functional group.in JgepwPte synthesis. Such g+ upltetre wel | "known,
and the sel'ection of a parti‘cul ar protecting.group and its method of: use
W |1 be readi| yhekgpihelifedfintis 3Kduk b.8 drtdrBtelifBtich y. a8 8ving 121X RAS Minutes at abaut
. Protect'i ve11G~024ps 1b3Pdgam8 wi)40 Chemistry”, M MOnm e, Editor, Plenum
4 Press N. Y., 19731. Certain am no acids used in the synthesis -of these
1 pr oduct npy exist in optically active f MEUMBot h t he natural configuration
(L- confrguratron) and D-co tion may be used ing materials.
‘The substituted benzoic acw . as starting ﬂﬁwﬁ th’for sone of the
A-21978C derivatives, and tSoeoscti vated derivati vesn.a Her eof. are either
known conpounds or they can: be nmade from known 45. corrpounds by net hods
known m?he art. The al koX§®¥&¥zoic acids can be pP&ared conveniently from
an appropriate hydroxybenzckl,.rgpoacr d by reacting an agpropriate alkyl halide
~ with the disodiumsalt of the a appropri ate hydroxybenzoic acid. The :
a ﬁydroxybenzor c acids and s#bbktituted derivatives th)éreof used as starting
~material $in the pr OCessei@&%@ Jé]' Bed are either &\f?t conpounds or can be
prepared by -conventi onal t : The conpoufids prepared froman -
A-21978C nucl eus inhibit trpes(grmmh of pat hogeni c lpposeria as evi denced by
~ standard bi ol ogi cal test procedures. The conpounds are useful, therefore,
for. cont®®l|i ng the gr owt h Deionigegiowateri a on envi r onnehtal "‘S’urfaces (as an
anti septi C) ections caused bacteria. The antibiotic
activity of A?’H 'I'I;gt'fr'tt S hgg ba"té"r’tlavdneqt’rﬁﬁ'sstar%alft%’ invitroin agar-p'l ate
~di'sc-diffusion tests and in agar-dilution tests and’in . vivo in tests in
~‘mice infégted with Staphyl ococcus aureus and s5 'St r ept ococcus pyogenes.
- The corrpounds are.particularly useful i'n treatindg infections caused by
xgram

trichl orophenol i n the pr esence of N, N' - di cycl ohexyl carbodi i m de. The r@

o _ _

h
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posi tive organisns. When an A-21978C cyclic peptide of this invention is _
used as an antibiotic, it may be adninistered either orally or '
parenteraliy. "As will be appreci atedgyggaag skilled in the art, ‘the
A-21978C conpound is conmonly admi nistered together with a phar maceut i cafty

acceptable carrier or diluent. 60 MW Mpounds can be administered-
i MA avenously or mtrarm_scql ar |. by I njection in tggd‘g{mof a sterile

. _ : i ount {g/L) . o
aqueous sol ution of suspen whi ch may be a i red, various

‘convent i osal pharnmaceuti caldiycosiccept abl e preservi nm,o buffering, .

sol ubi l'i zing, or 'suspending agents. Other additives, such as sali ne or

gl ucose may be added to mak¥l#lhe solutions isotoni (,3 The proportions and

nature of such additives wll 6)e apparent to those 23d<| |led in the art. 66

For oral ise,  the conpounds &a be admi nistered in compi nation wth '

phar naceutical | y accept abl eny 0 095 295 carri erg®®r excipients in the

formof capsul es, tablets or owders_. The nature and proportion bf such f

> carriers or 9i%nts will be recod’rﬁoged by those skilled

in the arf,, The dosage of /gegllg_?gc compound wi || depgpd upon a variety of

consi derations, such as. for exanple, the particul ar conpounds being used

and the nature and severi t yir@l4tite. i nfection-to bé®keated. 5° Those

',s; illed in the art wll recognl ze that appropri-ate g)ggag_e ranges or dosage

C its for, adnmi nistration et erm ned by consi% i'’ng the M C and ED50
| ues and t oxi city data prdggbded together with fagigrs such as.

is,b/ rmacoki netics, characteristics.of the patient or host and the. inf ecti ng

‘Hj croorganism In order toKHRQstrate nore fully tH&7i nvention, the

“pl ¥ewi ng, fon-limting exanpl es are provided. Oto 11t .

-Eﬁ<arrp| e ®Preparation of A'9RYPEC Nucleus A Fer meF R 1 BE of Acti nopl anes’
ahensi s AsSh@ifitedGhibatdidiarl adféd dsbtieaignes ut ahensi s NRRL 12052 is prepar ed

a‘nd mai ntai ned on an agar slant. The nediumused to prepare the slant s

sel ected frofiBheH #eutdl fol | owing: _ t ~~~~5 MEDI UM A | ngr edi ent/

| ' Amouft 20The inoculated producﬂon medium 143 EIQWQQQK%;lmQﬁt HPaah-hter fermentation vessel Q@ 0

g - - YeaStemperature of about 30°C for about 66 hours. The 5erﬁ\eﬁtat|on medium is stirred with conventional
K2HP15. agitators at about 600 RPM and aeratedlwitd sBjledl ta3naimraik tte dissotexiakyges teod lout 30% of
mi | . Agar air saturated at atmospheric pressure. 25.0 g 30

. 1 £ 1

Dei on.| zeoP \A@tgerawmmn of A—21978C g.'s. to 1l liter

A fermentation of A. utahensis is carried out as descnbed in Secuon A using slant medium A and
production medium | and incubating the production medium for about 67 hours. Crude A—21978C
complex, prepared as described in U.S. Patent No. 4,208,403, {100 g) is added to the fermentation medium.

40 Deacylation of the A—21978C complex is monitored by assay against Micrococcus /luteus. The
farmentation is allowed to continue until deacylation is complete as indicated by disappearance of activity
vs. M. luteus, a period of about 24 hours.

. This same procedure was used to determine whether other microorganisms would produce the
PN desired A—21978C nucleis. In particular, Actinoplanes missouriensis NRRL 12053, Actinoplanes sp. NRRL |

45 8122, Actinopianes sp. NRRL 12065, and Streptosporangium roseum var. hollandensis NRRL 12064, when
‘used in place of Actinoplanes utahensis NRRL 12052 in the procedure above, were found to produce the
desired nucleus. HPLC comparisons using authentic samples of the nucleus obtained from this procedure
using A. utahensis as the deacylatmg anzyme confirmed that there other microorganisms produced the
A-—21978C nucleus.

" C. Isolation of A—-21978€ Nucleus
Whole fermentation broth (20 liters), obtained as described in Section B was filtered with a filter acd
(Hyflo Super-Cel, Johns Manville Corp.). The mycelial cake was discarded. The filtrate thus obtained was
passed through a column containing 1.5 liters of HP—20 resin {DIAION High Porous Polymer, HP-Series,
s5 Mitsubishi Chemical Industries Limited, Tokyo, Japan). The effiuent thus obtained was discarded. The
column was then washed with deionized water {10 L.) to remove residual filtered broth. This wash water
was discarded. The column was then eluted with water:acetonitrile mixtures (10 L. each of 96:5, 9:1, and
- 4:1), collecting 1-liter fractions.
Elution was monitored by analytical HPLC, using silica gel/C,g and a solvent system of water:—
éo methanol (3:1) containing 0.1% ammonium acetate, detectlng the nucleus with a UV monitor at 254 nm.
-Elution can be monitored aiso by paper chromatography, using an n-butane:pyridine:acetic acid:water
(15:10:3:12) solvent system and detecting the compounds by UV fluorescence. In this system, the
A—21978C factors have an R, of about 0.56 and A—21978C nucleus has an R, of about 0.32. Fractions con-
taining the nucleus were combined, concentrated under vacuum to remove the acetomtnle and freeze-
65 dried to glve 40.6 g of semi-purified A~—~21978C nucleus. :
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pH bef or e aut ocl avi ng is about 5.9,S. adjust to pH.7.2 by addltlon of NaCH;

after autocl avi ng, pHis about 6.7. *Czapel's mineral stock has the
foll owi ng conposition: 35 Ingredient : “Amount f A
FeSO4- 7H20 (di ssol ved in 40 0095295 2 i conc HO) - |

2 g KC p_puyrification of A—21978C Nucleus 100 O MySO4 7H20
g 1 Semi-purifiddl A3-21978C nucleus (15 g}, obtained as described in Section C, was diX3biQ&H i§ Qﬁml of
vvat er . water:methanol:acejorstrilet (82: 10:4) icoraainidy 0.2% acetic acid and 0.8 p3ridife. 5 s@@ion was
| ~m~~-pUMp 10 a 4.9y X()i§2-cm gojurpaCEntalping 3{38 robsilica gel (Quantum LP~~1)/C;4. The column was
ith the same solvent system. Fractlon h awvo collected. Separation
Armunt Pot ate@ %} at 280 nm with a UV | mtor F cﬁ:n? Imgﬁfh?%ﬂ‘ %E?eus Wi comhined,
0.54¢ Enzym’e’bh&n &Hdﬁlsaéc@unq) o fehaVé Solvents and freeze-dried to gave 5.2g of pghfﬁd Q—‘E 78C
8eef extractnucleus. 0.5 g d ucose
112.5 g 15 R o - Corn starch 5.0 g

Meat pept H,ne ' Alternate Prepg'atuor:a% Z%{Q uclle?ig S€s
f Ex

2.5 9 20 'VQSO4A—IZ_%98C nucleus was prepared according to th ample 1 except for certain changes in
Section B. The A. utahensis culture was incubated initially for about 48 hours; the substrate was semi-
purified A—21978C complex (50 g); and incubation after addition of the substrate was about 16 hours. The

18 broth filtrate was passed over a column containing 3.1 liters of HP—20 resin. The column was washed with
10 volumes of water and then was eluted with water:acetonitrile (95:5). Elution was monitored as in
Example 1. After collecting 24 liters, the eluting solvent was changed to water:acetonitrile (9:1). Fractions
containing the nucleus were eluted with this solvent. These fractions were combined, concentrated under
vacuum to remove acetonitrile, and freeze-dried to give 24.3 g of seml-purlfled ‘A—21978C nucleus.
. - 20 This semi-purified A—21978C nucleus {24.3 g) was dissolved in water (400 mli). The solution was
= pumped onto a 4.7- X 192-em steel column containing 3.33 liters of silica gel (Quantum LP—1)/C,, prepared '
_ _ in water:methanol:acetonitrile {8:1:1) containing 0.2% acetic acid and 0.8% pyridine. The column was
\_ . developed with the same solvent at a pressure of about 13.8 x 10° Pa (2000 psi), colleetlng 350 mi
fractions. Elution was monitored by UV at 280 nm. Fractions contammg the nucleus were combined,
25  concentrated under vacuum to remove setvents and freeze-dned to glve 14 g of highly purified A-—21978C
nucleus. . .

~ ExampleS ' L o /"
o Preparatlon of No,..-t-BOC A—21978C Factors C; and C, '
© 30 . A mixture of A—-21978C factors C, and C; (10 g), prepared as described in U.S. Patent No 4 208 403.
3 . was dissolved in water (50 mi) with sonication (200 mg/mi). The pH of the solution was adjusted from 4.05
_ _ _ to 9.5 with 5N NaOH (3.6 mi). Di-tert-buty! dicarbonate (3.0'ml) was added, and the reaction mixture was
f : stirred at room temperature for 2 hours. The pH of the reaction was mamtamed at9.5 by manual addition of
_ ' 5N NaOH (6.5 ml added in 2 hours). -
35 The reaction was monitored periodically by TLC on silica gel, usmg CH3CN H0 (7:3 and 8:2) solvent -
- systems and detecting by UV.
After about 10 minutes the reaction solution became rapldly turbid, and base consumptlon increased.
After 30 minutes, the rate of increase in turbidity and the rate of base consumption decreased, indicating -
" that the reaction was complete. Nevertheless, the reaction was continued for an additional 90 minutes to
. 40" insure completion. At the end of the two-hour reaction, the reaction material was lyophilized ;mmed:ately
to give 12.7 g of Ng,-t-BOC-A—21978 factors C, and C,.
_ Using similar procedures, two 10-g reactions and a 30-g reaction were run. In each of these the reaction
time was only 40 minutes. The two 10-g experiments gave 11.9 and 12.1 g of product, respectively. The 30 g
reaction gave 35.4 g of product. .

L~
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45
Example 4
Preparation of A—21978C Nq.,-t-BOC Nucleus
A. Fermentation of A. utahensis
, A fermentation of A. utahensis was carried out as described in Example 1, Section A, using slant
50 medium A and production medium | and incubating the production medium for about 66 hqurs

W W W W

B. Deacylation of Ngy#-BOC Complex . ’

' The A—21978C No-t-BOC complex {1185 g of crude substrate which contained about 1769 of

A—21978C complex) was added to the fermentation medium. Deacylation was carried out as described in
55 Example 1, Section B. Deacylation was complete, as indicated by HPLC, after about 24 hours.

C. Isolation of A—21978C Ng,,-t-BOC Nucleus
Fermentation broth (100 L.), obtained as described in Section B, was filtered with a filter aid (Hyflo
" Super-cel). The filtrate was passed over a column containing 7.5 L. of HP—20 resin {DIAION); the column’
was washed with water (38 L.). Elution was monitored by silica gel/C,s HPLC with UV detection at 254 nm.
Some nucleus was eluted in the wash. Subsequent elution of nucleus was carried out with water:aceto-
nitrile mixtures as follows: (95:5—40 L.; (9:1—40 L.; and (85:15}—100 L. Fractions containing the nucleus
were combined, concentrated under vacuum to remove solvent, and freeze-dried to give 298.5 g of semi-
purified A—21978C No,,-t-BOC nucleus. . .
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1

i, . “CaCs, t 'g 25

‘Czapek' s mineral stock : 2. 0 Agar ' | @

20.0 g Deionized water - g&_sﬁ]golllter 30 *N-Z- AmneA

Hurko Sheffield Chemical, Lyndhurst, ?\I e slant is inoculated vith

Act i nopl anes. lﬂhﬂhamloSA-NEﬂzsdﬂ@aao%mheodqe i nocul at ed sI ant | s | ncubat ed at

300C for about Senitryrifid %780%@&?0%"%‘?“1 (ﬁ‘ég’s?b%‘:éa yyas dissolved
;Fasf

t t li d
rocu ot s e e pa e o e ro

solvent system. The column was d onitrile:methanol (80:15: 5)

20.0 g 40 Sughiimfg 0.2% acetic acid and 0.8% pyridine, collec% 3B0-eni ¥ausisns and detecting product by UV at

2.5¢g 45 280 nm. Fractions containing the Drasiust Wemrcombibed, cehceytegted under vacuum to remoge q\ylvent
K2HPO4. and freeze-dried to give 18.4 g of purlﬁech—gﬂ%*t BOGnHeleusy st ock
5.0-m 50, Dei oni zed wat er B to 1l liter adjust to- pH74

wi.th NaOH’ after aut OclaVInemamépuﬁﬁabmfﬁ-zﬁsvawomaawnadne@ stillers

‘Products Co., S8miRafitiediV-e21978iMNy,¥BO& nuckduy (10.8lgk obmmsab@dbm éxamnlw Smydm Gm

i s incubat edNasrcllswl@E@mdtenmdmhwo hcﬁwﬂe W gﬂl é\,t -
hours on a sHiRe %ﬁf%ﬁ ,E‘eﬁyg? j"@?zse S N? m‘: %gi ac%ilc
N 2
250 RPM :fh'c Iu 8&§§F t cht dn¥|€n wrbm?e lscll & déﬁ(?, ) inrg &t év(etﬁcbﬂm&!'rgc& £
a second-s ail(80/ 5:4) ¢012% Anir@hilMtacststk Wndidutectiiges redtﬂbh‘;h, UV $t 28@0m.
be stored fmrad:&tsebntalsueg g pﬂsﬂuananernom nédh theH lof the eolutnntdﬁea ue*epmime.-
Ifl qui d ni t r cheresultifgesolutign waseonognt & yaquym 1 G(‘! “@?8 35’ gnglm 'p'P
a| s as ¥oIt eeﬁg%c:nér e,ea%% ltmg lﬁ—%&%@?{‘r qﬁegt ‘;wé ndmg {s c{) entra ewas
¥di um and IR BRI K ? Bieyee oﬂ PYre? Gsa 2ol UtT on (see A. Dai I ey. and C. E

Hi ggens, "Preservation and Storage of Eksefpmeegani sms in-the Gas I5hase of

Li qurd Nitrogefihe @na@ombfvi@usamﬁ@ﬁdg‘g myerfve«vedewvlpw of the ﬂ%7 ﬁwgdfusor,
 suspensi offs Wgckedylefiyat #slﬂl"?’?qflée gaseRiati 1°gﬁf'd° Pg fﬁ %'ss nin
. .095..295 Tabie |, below. The derivatives in-Table | rema h 4 acntaréh l tfnﬁ

YN an acid chloride as th latm en (Methpd A) or by ‘the acti
M) thus prefghy detbSasiiré fev %IU( ga'feraaplfobd’dﬁfes ﬁr&gﬁym@g&tﬂﬁi advlﬂtlon
][redl um ( havi regttibdscy MUt AN dnwthoearalre P fodeselowbed) The i nocul at ed
I'Fst-sta vegetative nmediumis in
e Method A (Modified Schotten-Bauman %galt):talgn?d as above-escr I bed.-
' This method involves reaction of a A—21978C nucleus with the alkanmc or alkeno:c acid chloride that :
corresponds to the desired acyl side chain.
An "A—21978C nucleus or blocked derivative thereof (1 95—2.16 g 1 33—1 .47 mmoles) or an
35 A—21978C factor (409 mg, 0.256 mmole) is dissolved in 200 mi of pyridine/H,0 (9:1). The acylating agent
{18—20 mmoles excess acy! chloride dissolved in 15 ml acetone) is added dropwise over 1—3 hours, and
the reaction is stirred at ambient temperature for an additional 2=-3 hours. The reaction mixture is
concentrated to remove the acetone. The aquéous phase which remains is diluted to a volume of about
200 ml with water. The pH of this solution is adjusted to pH 3.0 to 3.5 with glacial acetic acid. This solution is
40 washed 8 times with equal volumes of diethyl ether and then is lyophilized.
The crude acylated derivative is purified by reversed-phase HPLC as follows: The sample, dtssolved in
water or the eluant system (about 4—86.5 mi), is injected onto a 82.5 X 1.6 cm (33 X # inch) stainless-steel

Nt " column, packed with LP;/C,q support. The column is eluted with a solvent system ‘consisting of

. H,0:MeOH:CH,CN:pyridine:HOAC. Elution is performed. at a pressure of about (10.3—13.8) x 10% Pa

45 . (1500—2000 psi) with a flow rate of about 10—12 mi/min, using an LDC duplex pump {Milton-Roy). Effluent

is monitored by UV detection, usmg an ISCO—UA—5 detector at 280 nm. The desired fractions are

combined and evaporated to dryness in vacuo to yield the desired alkanoyl derivative. The purified product

is analyzed by TLC using reversed-phase plates (Whatman KC,,) and a H,0: MeOH:CH,CN:pyridine:HOAc

{45:15:40:2:2) solvent system. The plates are observed under UV light to detect the product. The products

50 are analyzed also by UV (extinction coefficients at 220 nm and 260 nm) and by amino acid analysis. Purity is

determined by analytical reversed-phase HPLC (C,s Microbondapak, Waters Co.) with a
H,0:MeOH:CH,CN:pyridine:HOAc solvent system, monitoring eluent with UV at 280 nm.

_ Method B (2,4 5-Trlch|orophenyl Actlve Ester Methodl

55 A solution of Non,-t-BOC A—21978C nucleus (1.0 g, 0.64 mmol), A—21 978C nucleus (0.5—1.0 g,
0.34—0.68 mmole) or A—21978C, (946 mg, 0.58 mmole) and a 3.5 molar excess of trichlorophenyi-acyl
active ester are dissolved in DMF (100 mi} and stirred at from about room temperature to about 50°C. for
from about 6 to about 20 hours. The reaction mixture is concentrated to an oil in vacuo. The oil is triturated
with 50 ml Et,O:toluene {1:1) and washed with Et,0. The mono-acylated and di-acylated A—21978C

60 ‘nucleus derivatives, acylated A—21978C,, and acylated t-BOC A—21978C nucleus are purified as described
in Method A.

The acylated t-BOC-A—21978C nucleus is debiocked using 50 mg/mi of trifluoroacetic acid:anisole:tri-
ethyisilane (10:1:1) at from about —10° to about —0°C. for 3—5 minutes. This reaction mixture is
concentrated in vacuo to an oil that is triturated with two 20-mt volumes of Etzo The crude acy! productis

66 purified by reversed-phase HPLC and analyzed as described in Method A.
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In order to provide a |arger volune;of inoculum 10 of the incubated
first-stage vegetative nediumb5 is used to inoculate 400 M of a -
second- st age vegetative medi um havi q,ggtqggama conpositions as the first- @
stage veget at| ve: medi um "The second-stage nmediumis. incubated in a

twQ-Jiter orgsms . E;vndénwve?xawpias Rumpparizer\n Fables dpBipram 83 waish dollow are

shaker rot"%’F‘?‘t‘f@ BUYA 'an arc 5 cm (two inches) in dianmeter at 250 RPM
| ncubat ed second- stage veget ati ve ne %gﬁﬁarﬂ) prepared as
-above-described, is used to inocul at e Jo iters of sterile production
. medi um sel ected from one- ef t/b@.. of oI I y MEDI UM 1 | ngredient -

Amount (g/ L) Peanut % 10.0 Sol ubI e meat peptone
5.0 20 : croge I E 20 0 KH2PG
0.5 ** pK2HPO4' S?J *

~~25 MySH- 7H20 Tap wat er - .
Os:&to I liter 30 pH o theme |s about 8 fte.sterlllzatlon by
autocl aving at 121TC RQr 45 m nujes atd bout rrg 03 Pa (16-18
psi) . I\{EDI UM I I :é‘o/ di ent ¥ L) Sucrose
30.0 4 Peptonﬁz, io K2HPO4
1.0 KCI | f 0/% 45 73,42
0.5 FeSA77TH2O T 902 50 _
Dei oni zgd wat er ' g.s. tg Adj ust #Q-p &/Mth HC
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. 20 CaCx3 6.0 KH2PO4*
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45 8122, Actinoplanes sp. NRRL 12065, and Streptosporangl umroseumvar. .

“hol I andensi s NRRL 12064, when used in place of Actinoplanes utahensis NRRL
12052 in the procedure above, were found to produce the desired nucleus.

HPLC conpari sons usi ng aut hentic sam® 8880298he nucl eus -obt ai ned fromt hif -

pr Q(_:/edure-usi ng A. utahensis as the des%(k@gi ng enzyne confirmed that ther€

+ othér m croorgani sns produced the A-219/8C nucl eus. sO C. |solation of
A-21978C Nucl eus Whottarak@risiesdf dk.;-Mondatyd Dbriva@s bt A-21934C Cyolixt Reptided  as
described in Section 8, was filtered with a filter aid (Hyfl o Super-Cel,
Johns Manville Corp.). The nycelial cake was discarded. THE® M trate thus

- obtained was passed through a columm containing 1.5 Adat.ers of HPygO resin
(DI AION Hi gh Eshgeusda Pol yner, HP-Series, as M tsubi shHPLCher- _ P
Li mi ted, Tokyo, Ndapan).RThe ef fluent thusRobRai Méd Gkientti skaeded. oMex
.col um was themrwashed W tiTderonr zed wat gr 0 ) 1.0 LEnD esid
~filtered broth. T‘hi-_s%g‘?"%er was di scaﬁd'ekﬂL Q‘Hse 9 if%n'vx}a/s?oéhen gﬁ{'ﬁoed
with water:acetogitrichgchljeaures (10 L. emch f 0.8b: 6015251, 4v8do4: 1) 10,500
collecting 1-liter fractions. Elution was nmonitored by-anal ytical HPLC,
‘using silica gel BG sCHseH:aC@o| vent syst ermHof Hvaf-8% :45:18@0 et 460981 (311,400
cont ai ning 0. 1% amon| tate, detecting the,nuc w t w o]
at 254 nm Eluti gn cghﬂ%ﬁ nitored al'so by pkt;poe'?djcir?felg’%t ogirkésg?ly,- 32??168 an
n- but ane: pyri di ng: acehjien,gedd: wat er (15: 1@ 3:HL2).65 0dsvierad  sy4s,28on and 10,400
detecting the conpounds by WV fluorescence. In.this system the:A-21978C
factors have an R ofH&®HBUICO6- 56 and A- 21478 nBe? AFs™Has o O¥ of aBefift
0. 32. ,Fractipns gon- _.f.aLnj t he nucl eus rg, ¢ i .40CONgHab " ated der-
vac&fm to r.e‘gnvegt hecgg%'{%}%i | e and fre\é\";ef'{I GEe:'g%r‘?"e, 05 give 40. 6"=-%‘wgf
sem-purified A-81978@cmpjoeus. 28 0 095 205042 50:0:49°. 48447 9170
‘W D. Paiiti-€ation of-"A-21978C Nucl eus--Semi - purified A-21978C nucl eus 4.11'5- e
g). obtained as BescPHy@#iCRsSection C, whs df s@3tvelidiln 7554720 3751 -
wat er: met hanol : gget onj,t ki 82:10: 8) contgai nj ngof). wh-aeetigagaei d anglodd. 8%
pyridine. This ggl'ut ?gﬁééﬁg’?o(ﬁurrped onto ah4. g'l gzggsé-%éhﬁcol ﬁar?l?scont ai ni ng;
3.33 L. of siliaa gelcH{-QuantHptd-P-1 )/ C18H The 030 u4smsSwWas 544N90el opedi2afi t h
the sanme sol vent system Fractions having a volune of 350 nj' Sgﬁre o
col l ected. Separ'dti offFdtbltRTiHEkLPar 2861 nill wPeh &P nonfdBP. Fratfi%ns
contai ning the nycl e'ﬁadggg,_p__cg@qjghggq__ concentrated under vacuumto renove
solvents and freeze- @nlopdch@Hicos- 5. 2 g oM pwi i bsedisAs24°07880.000C| eud1,6a00
Exanpl e 2 Al terrate—PRreparatton—of—A—21978CMretets—A—21978€nucteus—was—
prepared accH dbngrqversedlmawetﬂlsergﬂf TEG o ffyhaman o K ;@twl'%{ﬂuettgﬁeai nindiFgifryed™d n
Sect o B THOGSHCERNES e yif 26 pEn g GEERRR BNTLYR or anout 48
~hours; " the. sugsidiritg® A\Bridhe Bhd 1% HOAc -
% _ ‘R%, R4 RS=H :

3 - |

!

*Containing 1% pyridine and 1% H
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purified A-21978C conplex (50 g); and incubation after addition of the
substrate was about 16 hours. The 15 broth filtrate was passed over a.
colum containing 3.1 liters of HP-20 resin.

The col utm was ‘washed with 10 =
vol umes of water and then was el ut & 088 @9@at er: acetonitrile (95:5): -
El ytjon was nonitored as in Exanple 1. After collecting 24 liters, the - _

el uting solvent was changed to water:acetonitrile (9:1). Fractions.

‘contai ning the nucl euswerg eluted with this solvent. ThHese fractions were
conbi ned, concentrated ufdes [vacuumto renove agetonitrlile, and '
freeze-dried to give 243 | E o séhi. gou% f BedBA-§1978@rlucl eus. 20 - Thi s
sem -purified A-21978C rau I;alus (24.3 g) was dissolved ijn water (400 m).

a 4.7- x 192- cm steel col

r}nsrPﬁ;LIﬁIC?:a r epared in
181) 2ol aBni g 0. 2% ace

=I3)p&l @ t8 tBe Yame sol ven

The sol ution was punped onto
liters of silica gel (Quagtw
wat er : met hanol : acetonitri £ (&
pyridine. The colum was T ¢
about 13.8 'x 106 Pa (2000 psi[), collecti ng 350 m fractj
moni t'ored by UV at 280 rgn, Fragti ons ‘cont ai ni'ng, the nuc
25 concentrated under V'ﬁiELEJrIn“[ oy e@ve sl v;'!nt&° and&flreeze-dried to give
14 g of highly purified 33\"21978C nucl eus. Exanpl e 3 Preparation of

Nomt - BOC A-21978C Factors C2 and C3 30 - . A mi.xture of A-21978C factors
'C2 and C3 (10 g), prepared f¢ described in U S aPatent No--4,208, 403, was
di ssolved in water (50 r&) & @ ﬁ)nﬁcaﬁ OE (200§Sngém§ ' The pH of the

m cont ai ni ng 3. 33

tic acid-and 0.8%
t at ‘a pressure of
i ons. Elution was
| eus were' conbi ned,

sol ution was adjusted,fr - Tto- Wi t h 'BN: NaO—|(36
m)\_Di-tert-butyl dl%arbonate (3 0 M) was added, and [he reaction m xture
was *1 . glr&ed?dt room t'enperature for 2 hpurs. The pH of the-
reacti gn was malntalgd 18-bg mgn gddgti gn of SN NaOH (6.5 nl- added
in-2- ‘heur: s) : e ?g't-%n%\ag’ rrgni £or &d gerl odecpl |y by TLC on-.
silica gel, using 1M ? 7:3 and 8:2) solvent systeps and detecting. by -

- UV. After about 10- mmut es t

e reaction soluti.on hecane

rapidly turhbid, and

pf increase in

indi cating that the

oftinued for an .
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i hg sinil ar
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. Semi-purified A-21978C Nd

L

A-21978C conpl ex) was added to the fernentati on nedium Deacyl ation was
carried out as described in e5 Exanple 1, Section B. Deacyl ation was

- conpl ete,

- A-21978C NOrn-t-BOC Nucl eus Fernent g iy ggg h (100 L.),

as indicated by HPLC, after about 24 hours.

C.
obt ai ned as

r | sol ati on of

described in Section 8, was filtered with-a filter aid (Hyfl o Super- cel)@ |

The' filtrate was passed over a colum containing 7.5 L.
the colum 60 was washed with water (38 L.).
moni tored by silica geI/Cs HPLC with UV detection at 254 nm

(DIAION) ;

of HP-20 resin
El uti on was.

*

Sore nucl eus was eluted in the wash. Subsequent elution of nucleus was
nitrile mxtures as foll ows:
and (85:15)-100 L. Fractions containing the

“carried out With water: aceto-

(95:5-40 L; - (9:W 40 L.;
nucl eus were conbi ned,
freeze-dried to give 298.
65 29 -0 095 295 D. Pur

Section C, was dissol ved Jin vt
aci d and 0.8% pyridine (75 mVE.
steel colum containing 3.33 L.
equilibrated in the sanmg |5 -jsol
pressure wth water: acegqn_i-tr'-\;gl
acid and 0. 8% pyri di ne, 8dol I{egt
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of ‘edrified A-21978CZNom
Exanple 5 Alter natlvg Pur
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I
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5 g
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m t
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acid (3120 m),

anal ytical HPLC oﬂer°5| lica d"el ¢ % u%| g Fysteng
nitrile: nethanol ¥80E15:5) cont A)argo urgé
product with W at 254 nm Fr at tggo? g)nsnl n| r%h%p
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The preparation of various “al kanoyl

‘of the A-21978C nucl eus or

and alkenoyl
25 bl ocked derivatives t her eof ,

of the preparation of the corrpounds of fornmula 1,

bel ow. The derivatives in Table | Gu@98e88 ei ther by the nodifi ed
Schotten- Bauman reaction using an acid chloride. as the acylating agent
the 2,4,5-trichloro-

(Method A) or

by'the active ester

met hod -

ester as t-he acyl ating agent (Method 8).

carrying out the acyl atl 0-.
" bel ow
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8
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gl

ethylsilane (10:1:1) at from about -10 to about -00C; for 3-5 minutes, This
reaction mxture is concentrated i-n vacuo to an oil that is triturated with.
two 20-m volunmes of Et20. The crude acyl product is 65 purified by
rever sed- phase HPLC and anal yzed asOdGSSr @98d in Method A. 30 0 095 2@
The _specific conpounds in .the exarrpl e E} r| zed i'n Tables 'l through

23. which follow are compowndgs.difanb ?éu}(c@m% 101 &=8\  ""(

~~~~N4 The. followmg proced tr é’s t large-scale preparatlon unds by thHe active-ester ~
0.~~~ method : '

. l_DZC\/ 3§ t repar 059-'?r|ch|orophen~~n_:ge;; ~~~~~~~~~~~~ G LO UO C- N . 0

cm .0 A solﬂng: ofc(g) canoyl chloride altz an"%e N‘:ijng and 2 4,5-tr ctl rophenol (5.6 g) in diethyl

— A4 t ether {1L) and pyridine (120-mi) is stirred for 4 holrs. eaction Mixtur Itered and dried in vacuo .

n L U - OThe 2,45irichlorspienyl n-decanoate is-purified-or a sitica=get- cotumm (Woetm);-asing toluene asGhe

i nu 7o. @ Oelg@ent. ﬁracm)nsUr( monitored by TLC, using short@vave UV for detection. Appropriate fractions-are .
In La pooled and dried in .vacuo to give 19. 4@ of 2,4,5-trichlorophenyl n-decanoate. :

n .. B Acylauon of No,,,-T-BOb IN‘21978E cleus wnthlz,ad,wlchljsr%pheha n-JegnoLt LO
LO La 0 A solution of No,,,l‘l"BOC-A-21978 cleus (15.0 g} and 2,4 5-tr|dﬁrorophenyl n ecﬂﬁoate (1 5.0g)in _
> Cr&N dry OMF (500 mi) is stireed under N, ab/arhbidst temerature for 25 hours. The mikt@re is then stirred at
o 1 W n60°C. for 5 hours o4 until TLZ shaws reactiqn completion. The reagtion mixture is concgntrated in vacuo to
' about 200 mi and is stirred with 1.2 litres of Et,O/toluene (56:1). The product is separated by filtration,
washed with Et,0, and dried under vacuum to give 15.05 g of the' NT,,,-(n-decanovI) No,,.-t-BOC A-219780
" nucleus mtermedlate (formula R -'n-decanoyl H‘ = H, R? = t-BOC). D U
SA e o N
C. PunF catlon of NT,,-(n-Decanoyll-No,,.-t-BOC-A-Zl978C Nucleus : “
U The: HT,,-(n-decanoyll Norm-t-BOC-A-21978C nucleus intermediate is pUFIfled in the followmg manner:
B ' The crude preparation is dissolved in about 50 mi of the eluting solvent system, and then purified by HPLC,
. ~ using the Water Prep/500 system containing a cartridge packed with reversed-phase C,q silica-gel
- 2§ adsorbent. The system is eluted with H,0:MeQH:CH;CN (50:15:35). containing 0.2% pyridine and-0,2% -
-~ °  HOAc. Fractions are monitored by UV at 280 nm. Appropriate fractions ae combined and dried in-vacuoto -
give 8.56 g of purified NT,,',-(n-decanoyl)-No,..-t-BOC-A-21 978C nucleus. : : RN <
'D. Removal of the No,,.-t-BOC Group o X '
30 - The t-BOC group is removed by stlmng N,-,,-(n-decanoyl)-No,..-t-BOC A-21978C nucleus (1 47 g} in 15'
.~ ml of trifluoroacetic acid/1,2-ethanedithiol (10:1). at ambient temperature for 3 minutes. The reaction
.mixture is dried /n vacuo, and the residue is triturated with Et,O (50.mi). After a 20 ml Et,0 wash, the
- triturate is, dried in vacuo to glve 2.59 g of crude Nm-(n-decanoyI)-A-21978C nucleus (formula 1 R— n-
S decanoyl R' and R? = H). o
35
3 Punf‘ cation of Nm-(n-Decanoyl)-A-2197SC Nucleus
The crude Nf,,-(n-decanoyll-A-21978C nucleus is purified by reversed-phase HPLC in the followmg
manner: The sample (2.59 g), dissolved in 4.0 mi of H,0:MeOH:CH,CN:pyridine:HOAC (50:15:35:2:2), is
... 'injected onto a 82.5 x 2.5 cm {33 x 1 inch) stainless-steel column packed with LP—1/C,; adsorbent. The
40 column is eluted with this same solvent system. Elution is performed at a pressure of 8.27—11.7 x 10°Pa
' {1200—1700 psi) with a flow rate of 10—12 ml/min, using an LDC duplex pump (Milton-Roy). The effluent is
. - monitored by a UV detector (Isco Model UA—S5, Instrument Specialist Co., 4700 Superior Avenue, Lincoln,
NB €8504) at 280 nm. Fraction (20—24 ml) are collected every two minutes. The desired fractions, as -
mdlcated by antimicrobial activity, are combined and dried in vacuo to give 1.05'g of product.
45  This purification procedure was repeated with 4.35 g, 4.25 g, 2.14 ¢, 2.00 g and 1.75 g crude stamng
derivative to give a total of 5.58 g of purified Nr,- (n-Decanoyl)-A—21 978C nucleus.

Example 33
o N-m,-(n-Decanoyl) NK,..-(n-decanoyI)-A-2197SC {Compound 27} '
50 Nrr-(n-Decanoyl)-Nyy.-(n-decanoyl-A-21978C nucleus (formula 7: RandR' = n-decanoyl R*=H)isa
- minor. reaction product in the preparation of the N,-,,,-(n-decanoyll derivative of Example 27. It is isolated
during the reversed-phase HPLC purification described in Section E. Desired fractions are combined and
dried /in vacuo to give 211 mg of crude product. The compound is purified by analytical HPLC (C,g
Mlcrobondpak Waters Co.), using H,0:MeOH:CH,CN:NH,OH:HOAc (6.23:15:0.5:0.5) as the eluent system
.56 (32 repetitions, 500 ug each injected sample) to give 4.4 mg of Ny,- (n-decanoyll NK,,,-(n--decanoyl)-A-
21978C nucleus, ldentlfled by 360 MHz proton NMR _ .

' ' Example 34
) NT,,-Cbz-No,,.-Lauroyl A-21978C Nucleus {Compound 20} '
60° . This method involves protecting the tryptophan a-NH, of N°m-t-BOC-A-21978C nucleus with a Cbz
group, then removing the t-BOC group and acylating (at the ornithine a-NH,) with the trichlorophenyl-
" lauroyl ester. .

A Preparatlon of N,,,-Cbz Nom-t-BOC-A-21978C Nucleus o
5 _6-5‘- B No,,.-t-BOC-A-21978C nucleus (1.0 g) is dissoived in DMF (150 ml) and wermed to 60°C. N, O-bns- :
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IN3 oN-8to@XX sX0"t9. $ ~—-==106-- -$ |., Ocu LO
La LO : o LO to LOg : 'Ct"808 - :
'9Z8:2 . .. .': .10 ot - __|@
8go'.oai'o:_in . 4.c008529 -2 (2 (2 .c.ar IKE
el U+ .. .. trivethylsilylacetdide @:55 rA) is added, afd the#QenzﬁopentachlorophegylAt:afbonate (257 mYg) is
10 i N (addedyAfter G&ingstiGed for 20 hours, théreaction mixture is concentrated to a ¥olumelef about 20-25 miC

. *32C * 4- Water (‘%0_ mikis added, gnd thepH\pf thisBolutipr(is {djusfed20-6-0-with-IN-NaOH:-The-mixtus® is washNit O |

L . Owith Et,O (6 tiranes, 200-mi velumes) and tha ophilized. q 0 ¢ 1-0 o
: a ' 5. The crude derjvative is purified by reversed-phase HPLG as follows: the sample; dissolved in about 6 .
T T T T T T T I oF HOTMeOH: N:pyridine:HOAc (55:15:30:2:2), is Irijected onto a 82.5° x 1.25 cm (33 X 1/2 inch) _
Cd~~~~~~~~-staintess-steet tolumd padied idithftP:ﬂC;;“s“u‘bﬁé“rt ‘Thé desired fractions are located by UV absorption
X WxOl ~~ (28R nm) gnd g@imicrqbial @Bvity<Thesd)ffactions areXBer0dmbind@ andyophitized-to give P510ng H2
02) * 9, ~~-t08Nep:Cb2-No:t-BOC-A-21978ymuiclpumderlygive: 2 Char acteristics of ‘Np- Monoacy|
~ Derivatives, RimdVarct 168CchNg! | ¢ Peptides Product  Anal. ' _. w _
‘Conpound - The t-BOC group is removed by dissolving the intermediate_at 50 nEin WPifluoroacetic 439::-
" R2 "R anisdté:triethylsilang ATan D20 nf10°C. for IBeas@ligs. The 'reacﬂﬁéﬁéeﬁ%d to_an oil that is

" H 0, 8aritgigted Bith Hvo 25-mrold®s of Et.0 to Five S5BDME of crudeHiB, Eh2A-BB8EC nucleus.
10,500 3 . CH3(CH2), CO- o

H 0.8 : 15, 4 - .
- . Byl -Cbz; A2 Nucl s =

H 0. 7% S%Sign i@:&mgﬁ' us ;ca?:l:lfate'd }g tﬁgﬁchgropheﬁ__’g:& - ﬁation method. Ny

H O. '7@b145-2ﬂ£§@r@20 mg)4$adaéli1o a solution of 1l ybenzotri royitrichlorophenol

H' 0. 65cti¥B 2téy. (123 mg) in py6lidd050 mi). Afterltding(brréa for 200 GtOYC,Akdeaction mixture is

H- 02_05%0 g’at ted Aq)a residmhgmﬁturated_ with EQO 5times, 25-miEpbiBhediy giﬂ_%—gbz-NOmlauroYl-
~H 0.53 zg.@g: Yeleus G5 mak g E;%, 800 - . > 8 mzcgl?é(CCHZ)“%?oo' T
\ B 0. 4Zepllatibn’t?Schitrs B8eé'4hb Reguced Schiffs Bagds © ~ CH CG#.3¢CC
H H O. verallreddtiord were cafdied dut as foliows: A-2 7?@14&!1!95 {40 m%@%%dﬂﬁ%er (2 ml).

TIIIX

-~

JH  H @ 2%hasH & ti@Colutiorbags@0j0sted from 4 toBAiRAB NaOH. Aliquots (0.5 ml) of this solution were then

mixed with each of the following aldehydes (5 pi): . , o . .
. 1) heptaldehyde = - ' : . N
2) octyl aldehyde . . : S SRR
. 3) decyl aidehyde ; ' o b ,
30 4) undecyl aldehyde ' ' _ . ' o ' o
' in methanol {4 mi). The reactions were stirred overnight at room temperature. The Schiff's bases which
formed were reduced with NaBH;CN (2.5 mg per reaction) for 5 minutes at room temperature.
; . _ The reactions were examined by silica-gel TLC, using'a CH,CN:H,0 (7:3) solvent system, and by assay
L : " against Staphylococcus aureus. The Schiff's bases were not active against S. aureus in this test, pethaps
: 36 due to their instability under the assay conditions. In each reduced reaction two factors were produced.
.These compounds were active against S. aureus and had a similar mobility in the TLC system, giving
evidence that the following compounds of the formula 7 were produced (in each case R' is hydrogen):

' Preparation of Schiff's Bases and Reduced Schiff's Bases

S | . Product ,
R o Reaction of - . ) Active vs
P o A21978C with = R - R? __ S. aureus* .
e heptaldehyde © CHyCHpeCH= . H no. -
: - ) . . CHa(CHz)e— o H : yes
CH;(CH2)50H= _CH;,(CH:)5CH= no -
- CH4({CH3)g— o CH3(CH,)g— yes
" so.  octyl aidehyde CHfCHeCH= . H . no
: o : CHs(CH ) — H - - yes
CH3(CH,)eCH= CHa{CH,)sCH= - no .
_ _ CHay(CHa)— CH3(CH,)— ¢ yes . ¢
55 . decyl aldéhyde . CHy(CH,)gCH= o H no
o . - CHa(CHzlg—~ H o yes
CH3{CH,)gCH= CH;(CH,)sCH= " no
| © CHylCHyle— CHy(CHz)g— yes
60 undecyl aldehyde - CHy(CHg)eCH= . W no
L S CHy(CHo)yg— .o W . yes
) CHQ(CHz)QCH= CH:(CHz)gCH= no
CH3{(CHy)yg— _ o CH3(CH,)y— - Yyes

 *The lack of activity of the Schiff's bases in this test may reflect their instability under the test conditions.
65 ®where R or R? is alkyl, then R? R or RS = H. o ' ’
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11 CHZ CH- ( CH2) BCO - H H 0.70 45:15:40 44,000

9,200 12  CH3(CH2) 3CH=CH( CH2) 7CO- H H 0.54 45:15:40 45,000
- 9,600 13- CH3 CH2 CH=CHCH2 CH=CH- CHZCH:CH( CH2) 7CO- o H H 0T
45: 15,40 50,000 11, 600.' R By09bc28Bsed- phase silica-gel TLC
s (Wiagman - KC18 with fl uorescent i ndi L3 and _
. H207 CH3OH: CH3 Ghepaatichs K{))LauialdBhyde B8MiPY Bdsd b m,gndome,Z%MQae?&hws%séa\ﬁa rRdp
3 bH2O CHSC]—I Reidaged 'f\f/SB se@m‘mmrrﬁe dged) S pBasesdCorapaunds 2.a882MHO0AC. 0
.- Cont aining 1 996 %‘sé ‘Iaso W&d i Fvater (60 miRea. S‘*I"'Q)" pt dadpcyd) aldghyde (590 oL
5 - tha was e re ion mixture red rmght at om temperatune, Bge
) 295 . actwn then uce Ommut the ade ﬁﬁ% C reactlo gzﬁ:
1C 4 LI fiitered QunkiérL- Vatﬁu‘ﬁi usm thtma paper48 reméve pﬂﬂc sup t was
f 21V M coktentratedto-an aquepus solu.tnonAWhan[Bés Iyophilized to give 1.256 g of product This produdt Jvas
NX - r- evalgated tmgnal\mcal HPLL ang @grifled by prgparatiMe reverse-phase HPLC in-portiofd. Each portion (350
: Us' - was dissolved in 50%) aquegus methanol {6 ml), sonicating and heating to dissolve the materig{. The
— _ ' then was passed over & 1.5 — Stggm LP,—% column, eluting with CH3OH:CH;CN:H,0 ,
-e O E - (25~ } containing 0.2% pyridine and 0. g{, tic acid 42 flow rate of about 7.6 ml/min. Elution was - -
I B ~mdénitbred by UV at 280 nm. Fractions containing the desnred prddficts wéte Bombined to give a total of 104
la 1~~~~~~ ~mg-of Ny,-tn-dodec))-1219786 nueteus{Compound 22)and 194 mg Q’f@llr,, {n-dQdépy!)-Nom-{n-dodddyl)- -
L 15 .A-21978C nucleus (Compound 23. | = | m I U U '
- U(}]JUUQ C' aNI : ' Example 37 . .
I _ ' The antibacterial activity of the compounds of formula 7 can. be demonstrated in vitro. The results of
H - . the antibacterial testing of representative compounds of formula 7 using standards agar—plate disc-
- ' 20 diffusion tests are set forth in Table 7. In Table 7 actnvnty is measured by the size (dlameter in mm) of the
N . observed zone in which growth of the mlcroorgamsm is mh|b|ted by the test compound .
) B . . -
30 't. ‘
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: 35
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NTp- (n- Decanoyl ) A-21978C Nucl eus (Conpound 4) The foll ow ng .procedure .
illustrates the |l arge-scal e preparation of conpounds by the active-ester _
met hod.- 5 A. Preparation of 2,4,5-Trichl orophenyl n-decanoate A solution of .
decanoyl -chloride (Pfaltz-and -Bauer, 5.6 m) and 2,4,5-trichl orophenal (5.6
“g) in.diethyl ether (11) and pyridine (120 m) is stirred for 4 hours. The -
reaction mixture is.fiiltered and dried in vacuo. The 2,4,5-trichl orophenyl

n-decanoate ig purdfliled on a'silica-gel colum (Welmnm,: using t ol uene as_
the 10 eluent| %r tiions are nonitored by TLC, . using short-wave SA _f,gr
detection, Apgr8prfat® fRadi @s Jar & péol & &nd&dr Red i®h vaduo Ro Fi ve .4
. g of 2,4,5-tri cﬁl dphenyl n-decanoate. B. Acyl ation .of Nom T- BOC- A-21978C
~Nucleus with 2,4, 5<Tri chl or ophenyl n- decanoat e A-sol uti on of - .
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- (50: 15: 35,

~trifluoroacetic acid/1,2-et %edﬂ

washed with Et20 and dried under vacuumto give 15. 05 g of the :
N-r p- (n- decanoyl ) - Nom t - BOC A—21978C nucleus i nternedi ate (forrrula 1, R="

n- decanoyl, RI° H R2 = t-B0C),

_NTW(n Decanoyl) Nom t - BOC- A- 2197 ' @ s
.-t-BOC- A-21978C nucl eus i nt er nedi ate i's pur| fi ed [ '
Tfhe crude preparation is di ssol ved in-about 50 mi- of .

- (n-decanoyl ) - No,
fol'l owi ng ‘manner:

88 ﬁucl eus

Purlfleatlon of

The

the el uting sol vent . system - and then purified by HPLC, using the Water
Prep/ 500 system containing a cartridge packed with reversed- phase C's

silica-gel
by W at 280 nm Appropriaté fr

Renoval of the Nomt-BOC G
stirring NT, - (n-decanoyl) -

sugt
TC'CSB s

m nutes. The reaction mxt.u
triturated with Et20 (50.
dried i:n vacuao to gives?2.
(formula 1: R= n- decaroyl$§
NTp- (n- Decanoyl ) - A—2197§C3\|

EIS

~—
cus

< ficrd
jisSN O o Juteus
685*@ AreECcaa

nucl eus is purified bygev‘;’e e
\sarrpl e (2.59 g), dissoldedsin,
(5Q:15:35:2:2), isinjedted ébg
st arfhl ess-Steel col um Pack (ﬁwg
eluted with this sane s®l v@nt sy
©8.27-11.7 x 106Pa (120(2: 178) psi)
an LDC:dupl ex punp (MI cg)m
(I'sco Mbdel UA-5, Instrdurren g

NB 68504) at 280 nm Er;‘gctl @E%
The desired fracti onssﬁs i ncg e
and dried in vacuo toSgve 1359

procedure was repeat eélﬁvlth 4,35

starti-ng derivative tQ%I ve a totga
NTp- On- Decanoyl ) - A- 21878C nucl eus
NTW(n Decanoyl ) - NKy"n—-(Zn decano;{%

-(n- Decanoyl) NKy, -Z n- decan
n- decanoyl RR =H-is@& mnor re
NTW ('n- decano-yl) derivalive of EX

rever sed- phase HPLC pur:Lfi cation

re conbined and dried%n vacuo™

corrpound is. puri fied b;& anal ytica

usi ng ‘H20: MeOH: CH3CN: Ni#OH: HOAc (

(32 repetitions, 500 Aig  each inj
NTr p- ( n- deca‘noyl )-N, n-§n--decapgo
@x

M-z proton NVR Exanpl és;34 :

Compound
No

¢anoyl ) - No

{hiol (10:
gried inv
er a 20 nl
crudgNIp
Y

Jp—

The cr ude
nase HPLC i
m of H20;
h 82. 5 xo2
n LP-1/CTs
em Eluti
with a flq
'he ef f1 uel
ali.st Co.
28 Y & ¢
bd by anti
of product
g’ 4 25 91
_of -5.58
anpl

> 2197 °C
A 21978C
o8l op pBo
npd e@27x

Hescr ibed |
D. %IV 211
HPL .(C

5. 23: 35 0.

bCt edIsarrp
rl A-— 219

CHAFHQnCOFf
CH,CH,CH(CH

19
Cbhz -

18
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25 adsorbent The systemis eluted wth H20: MeOH CH3CN -
contai-ning 0.2% pyridine and Q2% HOAc.

Fr actions are .monit ored

o c{ions ae cpnbined and dried in-vacuo to
give 8.56 g of purified Ny~{(@- &

.-t-BOC A-21978C nucl eus. D.

m. fhegt {BOC group is renoved by
30C A-21878C nucl eus (1.47 g)-
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) at anbient tenperature for 3
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(n-@ecanoyl ) - A-21978C nucl eus -
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. NTp. Cbz- NOm Laur oyl A-21978C Nucl eus (Conpound 20) 60 Thi s net hed
i nvol ves protecting the tryptophan a-NH2 of No.-t-BOC- A-21978C nucl eus w
" a Cbz group, then renmoving the t-BOC d acylating . (at the ornithi(é%?)’
a-NH2) with the trlchlorophenyl Ia g%¥¥é§§£ A. Preparation of
: NT\S:bZ NO, , - tTHRtdsuiy of drtib&theribitest ?M%&tNB%p%u%%?ﬁﬁnﬂﬂﬁﬂ:ﬁtﬁd‘r& aghr@jlutioh
di ssol ved kastslaMsumbiabzedlin Tebiuch. wara attivitp BGneablired by the mBmal inhibito§cod@btration
trinmet hyl sivig ae;eteaawed@O('@mSﬁomf)comBOladdEdﬂcmM hithe Misreeiganism is inhibited by the
pent achl gr &gh®@MpPuRdar bonat e (257 ny) is added. After being stirred for 20
hours, the reaction nmixture is concentrated to a volume of about 20-25 ni.
Water (100 m) is added, and the pH of this solutionis adjusted to 6.0
with 1 N NaOH The mixture is washed with Et20 (6 times, 200-m volunes)
and the Iyophlllzed 5 The crude derivative is purlfled by
rever sed? phase HPLC as fol lows: the sanple; dissolved in about 6 m of
H20: MeOH: CH3CN: pyri di ne: HOAc (55:15:30:2:2), is-injected onto a 82.53 x
1.25 ¢cm (33 x 1/2 inch) stainless-steel colum packed with LP-1/Cl18 _
support. The desired fractions are |l ocated by UV absorption (280 nm and
antim crdbial "activity. These fractions are then conbined and |yophi.lized
to give 951 ny of the NTp-Cbhz-NOmt-BOC- A-21978C nucl eus, derivative. B.
Renoval of t-BC(:C}oup The t-BOC group is renoved by dlssoIV|ng t he
internediate at 50 mg/m in trifluoroacetic acid:- anisole: trlethyISlIane
10:1:1p°at -10C. for 3 minutes. The reaction’is concentrated tg, an oi
t at is triturated with two 25-m vol unes of Et2C to give 520 ng of crude-_;
- Cbz- A- 21988C nucl eus 15 C, Acyl ation of N, .-Chz-A-21978C Nudleus,The.
Np,, Cbz- A-21978C nucl eus is acylated by the trlchlorophenyl active:ester
acyl atien method. NT,,- Cbz-A-21978C (520 ny).:is added to. a sol ution.of

S hydroxybenkotriazole (7 ng) and Iauroyltrlchlorophenol act i-ve- est er - (123

ng) in pyridine (150 m).. After being stirred ‘for 20 hours at'. 60C., .the
reaction mixture is 20 concentrated to a residue-that is trlturated mnth
Et 20 (33dinmes, 25-ni volunes) to. give NT - qbz- NCniauroyI -

A-21978C nucl eus (560 ng). Exanple 35 . - R, | Meparation Gf
Schiff's Bases and Reduced Schiff's Bases Several reactions were carried
out as follows: A-21978C nucl eus (40 ng) was dissolved in water (2 nl). 25
The pH &f the solution was adjusted from4 to 9 Wwith 1°'N NaOH Aliquots
(0.5 m) of this solution were then mixed with each of the follomnng
aldehydes (5 pi): 1) heptaldehyde 2) octyl aldehyde "

40 .

45

.55 _
60
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3) decyl . al dehyde 30 4) undecyl al dehyde in nethanol (4 m). The
reactions were stirred overnight at roomtenperature. The Schiff's bases
whi ch fornmed were reduced with NaBH3CN (2.5 ng per reaction) for 5 m nutgs '
at roomtenperature. The reactions v@r@9%:@98 ned by silica-gel TLC, usi --

I H20 (7:3) solvent system and by assay agai nst Staphylococcus aurewvs-

The Schiff's bases were not active against S. aureus in this test, perhaps .

'35 . due to their instability under the assay conditions. In each reduced
~reaction two factors were produced. These conpounds were active against S.
aureus -and had a simlar nobility in the TLC system giving evidence, that
the f.oll ow ng conpounds of the fornula | were produced (in each case Rl is

hydrogen): Preparation of Schiff's Bases and Reduced Schiff's Bases 40
Product Reaction of =|lw w v § w 8 w | Active vs
A21978C wi th " RF.° © ° T T &R ° T °g| aureus' 45
heptal dehyde =~ CEB[CH)pCF _ ', o . S H & ' ‘no -
CH3( CH2) - | H Y Ves BH3ACH2fPACH:
CH3( CH2) sCH= ne CHB(CH QS . & « - S8B(QRE yes 50
octyl al dehyde - " CH3[ CH2) * CH= ° H . no
CH3(CH2) 7- 2 g Hi & N 2 9 Yes @B GrRRE |
CHA( CH2) SCH= S no CR3(BH2) 7-" S ep(CHRpA yes 55
. decyl  ai dehyde.. a CH3(€H2R, CHF o w Hew o 1 no ,
GH3(CH2)r - & [sH5 3 3 3 & Jes @I—B(@-IZE&CH: e
CHB( CH2):SCH= % N0 GH3(CH2) 9-4 e, CH3(CH2], - . yes 60
undecyl “al dghyde$ 2 CU3(BHFIGEH-S = = S§ 8% 3 g | no
CH3(CH2) , O- E 5 = e Y8 TB( CH2pgCiti=B R
CH3(CH2)gCH= & §np (§H2) 10- e CH3(CH2)10{ & ~ yes aThe -
~lack of activity2ofgth® |FhiZf'$ Esed id this Fest e ref§ect their .
instability undeg“tﬁe test-.cgnditigons. 65 byhere Rgpor R2[id alkyl, then - -
R3, _R4_-__or Rs = I—E 3 ¥ 02098 /53 /;;--Vlga@)ge W/ 7 I 2 . [
Wy m [N &N <« &N ¢ & W ~ ™ o -
al. _ s . - e
<< ' s
Lt N|¥T T O @ o« o~ ®© g © 2
Z - e -
% -—]® ® ® © © o o 0 g\g §
< : =
2 _
g I
- a wi a. S - P [ 17,3
838858 5 &g |i.s:
X 2 s 2§ E g § X8 |35
S 8 $ § § ¢ 8 a & afgs
g 8§ E B3 3§ § g9 [g8if
1§35 353 § &6 |25ast
: @ L] 1] @ . P . ) .
2(§ §§ 888§ § §§ |fi5i%
Silg § £ &8 &2 8 § £ 8 Eﬁﬁgg'
4§ § § § 8 § 8 8 1253
288883488 & § & |F885¢
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Pfeparat i'oh of N, p-Laural dehyde Schiff's Ba_se and NT.,

"Nom Di - Laur al dehyde Schiff'
Schiff's Base and Their
'A-21978C nucl eus: (1 g) was
der/cyI al dehyde (500 pl) i
"The reaction m xture was st

Reduced Sch

s Base and Their
di ssol ve
n -

it

irred overni ght at

er (50 m);
nmet hanol

ges (Corrpounds 22 -and 23)

a sol ution of
(200 m) was added:
room tenperat ure.

-Reduced .

The * )

reaction then was reduced for 50 minutes by the addition of

NaBHBCN (291 o).
What man.

No. 1 paper to renpve -particul ates.

The reaction mixture was filtered under vacuum using.
The supernatant was f

concentrated to an aqueous soluti.on which was |yophilized to give 1.256 g

- of product.
preparative reverse- phase
~di ssol ved in. 50% aqueous e
di ssol ve the material. The
LP1-C18 colum, eluting VNt
pyridine and 0.2% acetic ag
was nonitored by U/ at 289

~were conmbined to give & totial o

(Conmpound 2) and 19.2 ‘gg Of
‘nucl eus (Conpound 23).3Exar
corrpounds of fornul a 1gcaﬁh
.arTfl bacterial testing @f re
i standards agar-plate SGx
: Table 7 activity is rre@sme

zone in Wmch growth of the
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Thi s product was eval uated by anal yti cal
FﬂPLC in

HPLC
ortions.
thartol |6 )°
sol ution then was'
H2 CIBOT CEBCN: H20 25 40: 35) ¢
i a¢ ayflowa ate @ aboft & 5
nm Fr actions cont 5 nBnght he dq¢
104 41y pf NTR- (- dgdegy
NTp- { A2 dodey I 7> Noa- ?n god
pl e 37 The antibact erlﬂal 0aClyl Vi
De HePHn& r& e@ i A vet18; Fhe
presentfat ivve Acopounds af rm
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b M croorgani smi s .inhipbi ted by}
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0

|
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and purified by
350 1o ng) was .
eating to.

1.5 - x 80-cm
bnt ai ni ng 0. 2%
mMmn. Elution
psi red products
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)- 15 A-21978C
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hin Table 7. In
of the observed
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L4

5 0 09'5'295 The results of toxi cit'y tests on some A-21978C cyclic

“peptides of formula | are sunmarized in Table 10. TABLE 10 .5
Toxicity of A-21978C Cyclic Peptldes Formula .1 Corrpound Conpound o '
LD50 (mg/kg) 10- 0 095 295 RI o
;!g 0\0/ 5 B C;Qg(%?';%% toxicify! t‘é’sﬁsflﬂ?s)szQ—zwnc cycllc peptldlt_e's of fonlﬁ’\ula I are sumr’(génlz%g in Table .
CHS(CHZECO H HTABLE 10 >600 4 = CH3(CH2)6C0- .
*H H : >300 CHB(CHZ) 9CO
H | 5 Pt - | >600. 6 T%xncn&%(\cﬁgn%%w Pepg'des H
144, 265b 7 CH3( CH2) 11CO- Formula 1 Compound H H . 112, 5
I . .25'8 s_IECI—I:%((E:I—IZ)lZCI)- ' H LD (' ? 62. 5,
<150 9 . CH3(CH2) %KS“" ' . H : H 50':;5‘3," 530
10  CH'{CH2) 14C. B m F 5n Mice
11 2=t (CH2) 800y - ciyenancoH H W 250060
12 CH3( CH2) 3CH=CH( CHZ) ' H 450 *
36 s - . CHs(CHz)sCOﬂ CHBCHZCH( CHB)"( CH2) 6C0>600 H
CH3CO >600, 60 2CH(CH ) (CH2) 6CO- H -
HOCO( CH2) 2C0- 450, goo c?”&‘ﬁ‘%l’jégH CH% &3(042) o |
H CH3( CH2) GCO- 4 >6@|3(CH2),CQ_ ' 13300
CHB(CHZ) 9OCO- - H CH3( CH2) ACO 94 22 CH (CHZ) 11-
H_ 120 H - 5>30(FHg(CH,)CO— 45. EH -

*Adm ni st ered i ntravengusl )EHs(EJY&&)—(peH rergg'; Ztroﬁg 1R IVIR = H13g4 265.

—
:i:'he pr epar at ion of a nunbercHgtHmsed-ul N-al kanosl ami no #aci ds i s 1descr i bed in.

U S Patefit 4,293,483, 3 . - 50 Such conpounds are prezpar R
°accord| ng to the fol I.ofi ng Ctj'e!Fi’@!et"éFO‘procedure H H 625 <1800 .-
E‘_. 9 " CHy(CHy)isCO— H° - H - 582 | R
":,,- 30 | 10 CHyiCHhCO— Ho © H 50 ‘
g 11 CHy=CH—(CH,}CO— H o H 2500
;;. - 12 CHylCH,CH=CH(CH},CO—  H H a0
2 14, CH,ZCH,CH(CH3)(CH,)eCO— H cuac‘:o;-'  >600, 600
f‘_ 15 CH3CH,CH(CH,)(CH)eCO— H HOCO(CH,),CO— 450, 600
0 16 CH,(CHz)st— 'H  CH4{CH,)CO— >600
U | 17 CHy(CH)CO— H  CHy(CHg)yCO— 94
| 22 CHy(CHih— H  H >300

sAdministered mtravenously *Two expenments °R3, R' RE=H

Preparations 1—9
o _ The preparation of a numbet of useful N-alkanoylamino acids is described in U.S. Patent 4,293,483.
.80 Such compounds are prepared according to the following general procedure.
' ' The appropriated alkanoic acid chioride is added dropwise to the appropriate amino acid (1:1 mole
ratio) dissolved in pyridine. The amount of pyrldlne used should be sufficient to make the concentration of
" reactants between 0.1 to 0.2 M. The solution is stirred at room temperature for about 3 to 6 hours, after
which it is poured into a large volume of water. The product precipitates from solution and is collected by

s 85 fitration and crystallized from methanol.
Other N-alkanoylamino acids prepared by this procedure are summarized in Table 11.-

THgIRY X £, “IWO Expeniments, °Not Tested

)
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I . .
CZ 48 - L .0 095 295 The 2,4, 5- trlchlorophenyl esters of
vari ous N-al kanoyl ani no aci ds are descri bed in US Patent 4,293,483. Such
conmpounds are prepared accor di ng tq%tq;s g OWi ng general procedure: The

ric

N-al kanoyl am no aC|d (1 nol e), oro henol (1 1 nol e) and DEC ( '
‘mole) are di oIve |chlo r orfie s‘&T‘

‘solution i 4% ?p% 51%% o[ uj‘/’ E'etraé Soﬁéme 2'5 u‘?aéem
after whi é%s’meiéa .fre% og&na. ﬁaﬁ'ﬁigp:rfarmoeﬁﬁm)am idsbGed in
products i :a:cmbmaiemhdue aietdylfet‘nemre!mt na“soaﬂert i® Rtirtet ial reormEEv@Eratire foi abtilitylb to about 20
et her - pet ﬂ;%reaf%%h? grr'; ﬂge]s; he (fillnatetis takeng6 dmﬁerane the pradueti i ¢y tailiserhisery leither
esters of d.g.n
SR "me T e xg ?’E‘@égﬁ" T S¥ers B R Ao @A SRk TRk B o

N- Al karmyl Am no ACI 4 5 Tr| chl or ophenyl Pr,epar ation No
Formula wt. (g) Ester Wt&iwzt Wt . (g) 10
CH3( CH2) GCO\IHCH( CH2C6Hj ) cCooH 20 11 -
CH3( CH2) , CONHCH( CH2C6H, ) COOH Preparatl@ cg 2,4,5-Trichlorophenyl Egte@G -~ 12
CH3( CHZ} * CONHCH( CH2C6H5) COOC N_A,kanoyﬁA,;,go Acid - 1.5 25 13
CH3( CH2) 9CONHCH( CH2C6 Hj ) CQoH _ 5. £)i 5-techiorophenyl
CH3( CHZY1 CONFepléralidn®loHO) COOH Foruld -~ =~ - wtig) 2, O.E_sterffpductwt (g)
CH3( CH2) 1ZOO'QFO#(|'CHZCG1=%_{’ FI8
O 3(CHz) 1fC N+ ¢ MONHCH(CEzCii)COOH ” ?.9 1.6- 3§1 B 17
CH3( CH2) 1000\""0"(1(3"'206"5-) @QSMONHCH(CHQ:AYCOOH 28 3.98 495 ., 18
CH’ 3( CH 2) 4CONHCH( COOK) CHa 04 1.87. His
_ ~~~ng/ CU( H2),00H" @) C z|CH,(CHz),CONHcH(CH,C,HS)COOH 7. 789 .15 4,03 C] ( CH
(COoOH) j - - - - S _
'S Exa rrpFes 38 70%‘ | CI-H (CHEf,CONHCH(CHzCsHSJCOOH 3'.2?. o 5.01 R
' 14 CH,(CHa),1CONHCH(CH20,H,)COOH ot 201 _ :
15 CHa(CH,);2CONHCH(CH,CH;JCOOH .  3.75 a8 ./
% 4 , _ _
. | S C0H ©
16 e N BT e A 21 16: o
s 17 CHy(CH;hoCONHCH(CH,CHJCOOH  3.47 38
40 18 Cll,(CH,) ‘co_m{cn(COOH)—CHzﬂ/\I 6.04 1.87
A ' - W\ |
NI . ' : ~H
s -
19, ci,(cH, mcouncu(coou)—CHz—]—r I 7.76 4.03 .
. \,( N
.
Examples 3870

C The N-alkanoylammo acid derivatives of A—21978C of formula 7 are prepared accordmg to the
. 85 f{ollowing general procedure which involves acylating the nucleus using the activated-ester method: _
A solution of Ng,-t-BOC-blocked-A—21978C nucleus (t-BOC nucleus) in DMF was treated with  the -

2,4,5-trichloropheny! ester (”active ester”) of the corresponding N-alkanoylamino acid. The reaction

mixture was stirred at room temperature for about 18 to about 24 hours under an atmosphere of nitrogen

- and then was evaproated to dryness under reduced pressure to give a residue. A small amount of methanol

60 was added to the residue; a solid {N,N’-dicyclohexylurea) which did not dissolve in the methanol was

~ ~ removed by filtration and discarded. The filtrate was evaporated under vacuum to give a solid, the crude.

Nor,-t-BOC-Ny,, acyl-A—21978C analog. This analog was purified using a “Prep LC/System 500" unit

{Waters Associates, inc., Milford, MA) equipped with a Prep Pak-500/C,, column (Water Associates Inc.) asa

stationary phase. The column was eluted isocratically, using a water:methanol:acetonitrile (2:1:2) solvent

- 68 system containing 0.1% pyridinium acetate, and eluting one 250-m| fraction per minute for approximately
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The N al kanoyl am no acid der| vatives of ‘A-21978C of f-or rrul a |l are prepared !
according to the 55 -foll owi ng general procedure which involves acyl ating |
"the nucl eus using the activated-ester M A sol ution of : @ g
Nom t.- BOC- bl ocked- A- 21978C nucl eus Qt cl eus) in DMF was treated with '
the 2,4, Sab kbGiBhOAHIIRD Y safpleSippifed aliddiRont aidat 1 ) 19bbdublSg. Eafy RstBeAtoMEining

N- a kanoy luBriahdted sttting. matdils WaRGdiscarBed) Thel dékified \Wadiuttiwak hiadyshe mejoNpebIilBing aUur e -
f or about détgcterbfolidyeng tthhdhb@qtlsnSUnﬂeduaairacaonswmmed cn‘thﬂbatsqs ggﬁﬁ [rameuheasemas :

' S\r/rgg;];)a%]ceg"'fatﬂeﬂp }lacéagg tyestll ?noll %g Eﬁﬁf gy;%taﬁgltr?eaacggpe Hater (ﬂ 1)rs‘<j)lv2nt system
%’E % 1/

(NN -dicyc CBDEA), ww- aaar‘og,ddbsamh\ée a dhole RniFBIAR B thid\Rsui5E Wy e d
by filt raiytoalﬂhzamidireaeamiedwhiﬁbes thifld ordaadtie-avie $10 el Erax3at0sth afposesg) g 2%

gi ve a sopfigple !tWéC (Aﬁmoﬂd"we minuBgStheNTaqiom aWKturdwasl eVagatatash i drynesirider cedudedg
vas purf'f £ ctéf% e "" % pnedliitis W L0k e bt Sl g“’“#@i’ﬁ%‘é%%“‘“"‘“ﬁ%?ﬁ
M 1 Ford, Y i ubidah Pl o st i Shit Y robuiAD BlodA a6 tbibad as
Inc.) as asaaﬁnat:dmawa ehar iz6dty I8 Bhrd@Stogrh Mﬁﬁoﬂe&eearaﬁtscaaﬁdoysmauamm a
- wat er : net harfebled summatizes lacorgud: df:\2)-alk@iovieantincddy! 21 978C clenMativesi prepafdd by Uis -
pyri di MPupiesgdteat e, and el uting one 250-m fraction per minute for
approxi mately 49 . ~ .0 095 295 40 fractions. Anpunts of sanpl e appl i ed
varied fromabout 1 g to about 5g. Early fractiens containing unreacted
~starting materials were discarded. The desired product. was- al ways the naj or
ngk (#8ing a WV detector) follow ng the early fractions. I ndivjdual
f ctl onhs were. pooled on the basis of TLC [reversed phase silica.gel (C18),
er - met panol - acetonitrile (3: '3:4) sol veht “system and Von Urk- spray for
det ectl oni and 5 ‘bi oaut ogr aphi ¢ anal.ysis [silica-gel TLC plates (Mer ck), .an
. acetoniztrile:acetone: water (2:2:1) solvent systemand M crococcus |uteus as.
Z’the -assay organismi-- The NO, -t - BOC l\ﬂ'p acyl - A-21978C anal og, obtained as. a -
- single conmponent by this. m,{t hod was | yophilized and treated with anyhdrous
trifluoroacetic-acid (10 m per 0.3-0.5 g of ‘anal og) containing 2% ani sole -
at OC. a#fter about five minutes the reaction mixture was evaporated to -
dryness under|l reduced 10 pressure. The residue obtained was triturated
~with a small anount of ether. -The solid precipitate was coll ected and
air-dried. This material was dissolved in water; the pH of the sol ution was:
raisedsgdo about 6 to 7 by the addition of pyri d| ne; and the solution was
- then Iyophilized. The resulting product was obtained as a single conmponent
and was characterized by its chromatographic propertiés and its am no-acid
anal ysis. Table 13 sunmarizes a group of NTp-al kanoyl am noacyl A-21978C
- derivagj ves prepared by this F5 procedure. 20 4~~~~~~
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(~~~ 3! (. 0095 295 x her N-al kanoyl ani no aci d derivatives of fornmula 1
‘prepared in a simlar manner are sunmarized in Table 14. TABLE 14 5 .
A-21978C-Cyclic Peptides of Formul a 10EQ098p295No. . _ R 10 6 '-

ci\ sy CHs (.CH2) 01CONH- s\ / HC=CHc O _ . - ‘H 15 61

CH 3(CHa) 10CONH-0. *- CONHCHXCO - - : _ Ha-. ~—=

~ ~ ~~~~~~-020 .62 . H I

C- . 43(CH2) 1CON ~ - e{CO 63 .- H

CH3( CH2) , CONHCH( CH2COH9) CO- " 25- aRl, R3, R4, R5 - H Tabl e 15 surmari zes '_a
group of “A-21978C derivatives prepared according to the general procedure,

s80 but using A-21978C factors gs|st@rting gaterials. 35.40 45 50 55 50 65
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0 095 295 to 6. 8 10 0S - Vv ' S Lo

a- a-~~~~~~~L NOCD ~ C40 .  0~E _ ._ o |
la i LU~ -~ u_ | | P @
a. . P $095295. - F \WEySsD 55 ~ ~ ~— WO

9\_/ TablceJt‘:‘%ZN-am ovlamlé'no 88% def'lé/%tlves é?formula 7 prepared in a similar manner eregu merzecl in
| Ot her NTrpNQG, - N- di acyl derivatives of A-21978C prepared accordl ng to the t

general procedure are listed in Tabl eTABLE "¥ABLE 16 Dl acyl Derviatives of A—

o e e &

121978C 5 : .
f Formula 7 :
| : Exarrpl e No. A—-Z1978(h€ychc IT__egtldeso o:[mua R2 in
Formul a 1 'example 68 CHS( CHZ) 10C _ '
' OVB(CX) i 10BOONH O~~~~~~ R~ 69 . CH, (CH) 0CN R™ JCO- BOC 20
320 ) By —s At ~~
~~~~~~~ 60 ~~I dé.'s-crﬂsmm?&couﬂ-. /\O—HC=CH-CO— " H 1
[ : .
e 61 'CHa (CHz) 10CONH—#; / - ‘o—conncn-nzco— o ) H
. _ ' o ' . PN
20 62 _H _ _. - Clis(q-la) mCONH:\.:_. Pl
N * 63 L o CH,{CH,)sCONHCH(CH,C,H,)CO—
) 25 . :

R, R%, R, R® = H

Table 15 summarizes a group of A—21978C derwatrves prepared accordmg to the general proeedure,
30 but using A—21978C factors as starting materials:
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70 J S OHB( OH2) , OCNHOH ( OH200H) €O | t - BOC
-.3 Rl, R3 R R=H -30 Exarrple 71 Preparation
of (N-(n Decanoyl) L- phenyl.al angl §9%-29878C Nucl eus ( Conmpound of

Ie 56). 35 This exanple illustrates the |arge-scal e preparation g™
1com;ounds by the active-ester method. | s A Preparation of : '
N-{n- Cecanoyl ) - L- Phenyl al anyl - 2, 4, 5- Tri chl or ophenol ate A sol ution of 2
N- (n- decanoyl ) - L- phenyl al ani ne. (31 9 g, 0.1 nole) and 2,4, 5-trichl orophenol .
(19.7 g 0.1 'nole) in 1 litgr|ef anhydrous gther yas treat’ed W th _
N, N - di cycl ohexyl car bodi i m-de 0.6 g, 0.1 golE) .5The 40 reaction was -
sti rred overnight at room tepperature. The. preC| pltated
NN - di'¢cycl ohexyl urea was renByed 40 by filtrgtion apd di scarded. The .
filtrate was concentrat ed'ungiernvacuum to dl[,y S Sy The resi due obtai ned was
triturated with ether, and tHdg solids (resi%Qua¥ c'ycl bhexyl urea) were. '
- renoved by filtration. The f‘?_'l trate was evaporated tp dryness under reduced
pressure. The residue was crydqtallized fromacetonitfile to give 36.9 g of .
crystalline N-(n- decanoyl ) L.phenyl. al anyl 2,4,5-tricplorophenol ate, mp.
122-124PC. .= - 45 - -
. B. Preparation of Nrp- N‘ﬁ% Eanoyl ) - L- ph@ny§al§ny )-NO, fl-t-BOC A-21978C
Nucl eus A sol ution of N (n-ldg@danoyl)-L-phenyl afanyl -
2, 4,5 trlchl orophenol ate (fO" , 0.02 nmole), No,,-t-BPC- A<21978C nucl eus
(\1/0 g, 0: 0006 nol ek in anhydrdus DVF (1 L) was stirred at roomtenperature:
for 96-hours under 'an at rm%a er% of nitroge8. dhegsolvent was removed by
evapjahon.under reducgp p'ressure SO ThE r®sidual material was® ‘stirred
witth & mxture of dieth@ ethegr (800 m) and chil or of brm (200 m ) for 2
hour ... The product was §epeg§ted by filtration to giye a |ight browr powder
(10 3—q) This material [(985g)swas dissol vgd isn get hgnol- (200 m) and
purii ffed by preparat 8/ € o PI&‘{?' using a "Prep LCO System$00" unit and a -
PrepPak 500/ C11 Col umn as the jstationary phase. The cﬁurm was el uted
i socratically, usi nggt Bt er: neBhanoI acetonitrile (2:3El:2) solvent system
and col | ecting 250- m'-fr“>hct| onszat a rate of one fra¢t§ on s5 ‘per mnute.

The desired conpound wag 5 el uted=1 th through t 1é‘1 22nd fractions.
55§Fract| ons wer.e conbi {gd on t i 70T TLC [revel s.ed phase sili ca
gelt/Cs -devel oped with waters rre;‘.:ﬁanol aget oni trii% ($:=3:4); detected with
Varp Uk spray]. Combinef fr aBt g‘?ls Wexam ned biaut ography [silica

‘gell TLC acetonitrile: acetonegvxat-,er (2:2:1) sol vent sysg em and M crococcus
| uteus as the detecting orga‘pl sH|. and were shown Eo ¢amisi st of a si ngl e

* bi @actl ve conmponent. This pr‘gcegure gave 60 6.02Zg ¢f5
l\ﬂ',l, - N- (n-decanoyl ) - L- phenyl al aayl | - -t - BOC- A- 2109 ’%’b nucl eus [ conpound
of iformula 1: R = N-(n-decanoy| )-L- phenyl al anyl ;éRZ < t-BOC]. C

Br ;apar ation of NT,-[N(n-Decangl)-L-phenyl il a@ : @9780 Nucl eus A fl ask

(lp m) was cooledto 59C i |e’ icebath. 2 p :
[N—(n decanoyl ) - L- phenyl 3l a;i_@yl J-No, ,-t- %ﬁu 62 A-21978C nucleus (6.02
g, ; 0 008 mol e), prepared as ges@ribed in Se&igh B 48 then anhydrous
- 6 56. 0 095 295 |8 3 % |3
. - e . [£]
L e e & % |8 _
z 3838 |5 !
. : s ;
o e
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52. s e 8 & E«&:
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ted k-| trifluoroacetic acid containing 2% anisole (50-mM) were adde‘
to the flask. The mixture, which went into solution in approximtely two
m'nutes was stirred under an at nupd98 298 nitrogen for ten mnutes. The |
' sol uti on was evaporated to dréness .under reduced pressure at bel ow
4ooc to m‘% Nguw'w! defivalivasCFATRIS74G Arengredpesgraingte he gpierp! RroBRduteR(A ste
di-ehl or o 8A% (4:1) solution (two 100-nm vol unes). The solids 5 wer
collected by filtration and washed wiraBLelieet hyl ether to give the TFA ]
This was dissolved in water (50 m), and the pH of the solution was
‘adjusted to 5.4 with pyridine.DigtyEDesdstiyes &fit—wd&8hen lyophilized to give
6.1 g of of e lyophiliza The Lyophilizate, disspolv rret hanol
(35 m), \Aa'?fs_pvﬂet.lkiﬁed umng..a.‘jﬂ'éfferf’.‘s’.‘g_lphas.e da sili ROl gl "(Waters ! oo
Associates, Prgp 500), . €l uti Rgsiciz)Sbeamwi se gradi ent . \Ghi@HEA0emESOH: CH3CN
containing 0.1% 10 pyr|d| nium acetatetat ratiosof 3:1:2, 2:1: 2 and 1:2:2 : = ‘.
and coll ecting fractions having a voI of 250 m . The desi rg’d\product was
eluted during the 2:1:2 elution. The! tions contai n| ng thdl prpduct wer e
| yophisl i zed to give 2.23 g of cream co.lﬁ ed RN 18
NTr p- [ N- (n-decanoyl ) - L- phenyl al anyl 1- é81978c nucl.eus (corrpounéoof formul a
1: R = N-(n-decanoyl)-L-phenyl al anyl ; H) .- The product was'eval uated by
anal ytical HPLC [reversed-phas | gel colum, 5
MEOH: GH3ON: H20®Py OAC ( 15: 35: &% 9(1‘56%8‘150@ HB5na UV det ecti ol 28 230 nni . by
TLC [reversed-phase C,, silica-gel 'pl at®s (What man) -H2O CH3OH: GH3CN (3 3:4)
sol vent and Van Uk spray and sh WV for detection] and by :
bi caut ography [silica-gel TLC ( , ,h H20ACH3CN: acet one (1:2:2)-. -
sol\obe;gt, afd M.crococcus | uteus as th detecting organi snj. Each of- these 28
nmet hods' denmpnstrated that the product Wwas 2 honpgenous. Substitutionwat thd ===
tryptophan N-term nus po f & -by 360 MHz PNF m no- 20 ]
acid anal ysis onfl r med %@ﬂ por‘gp’fdérf one equi val eﬁogf\ N
L- phe yl al ani ne into -t;hegapnpdusp Exanpl e. 72 The antibiotic. activity
of ' t e conpounds of formula 1 can be denonstrated in vitro, using st andard
agar-dilution tests. The results of the antibacteri al testlng of
representative co ounds of formula PeRReEet 25 forth in Table 17. In
Tabt e 17 aP tpRaAten of Nor ittt viy-phenulalanyli-Ars?1978GHYuY Pt‘%\z‘ﬁ?"’&%‘?ﬂéﬁ?’@ i°&ﬁ> T
(M tsrféa Uitrates MedRpT 2El° SHFPEPULTHSATRRY "SR PN iRT BV GBS ¢ he 5
m croor gar»rsasvausn b b de by Y- PhdAPIab@ib, 4 STRBIOShenctRe
~~~~~~~~ ~A-sotution of N-{r=decanoyit-phenylatanine-{3+.9 g,-0:+-mote)-and-2:4;5-trichtoropherol $18.74{) 045 35
55 60 65mgip)in 1 liter of anhydrous ether was treated with N,N’-dicyclohexylcarbodiimide (20.6 g, 0.1 mole). The :
40  reaction was stirred overnight at room temperature. The precipitated N,N’-dicyclohexylurea was removed
. by filtration and discarded. The filtrate was concentrated under vacuum to dryness. The residue obtained
was triturated with ether, and the solids (residual cyclohexylurea) were removed by filtration. The filtrate
- was evaporated to dryness under reduced pressure. The residue was crystallized from acetonitrile to give
b 36.9 g of crystalline N-(n-decanoyl)-L-phenylalany! 2,4,5-trichlorophenolate, m.p. 122—124°C.
45

B. Preparation of Ny,-N-{n-Decanoyl}-L-phenylaianyl}-Ng,-t-BOC—A—21978C Nucleus
A solution of N-{n-decanovyl)-L-phenylalanyi 2,4,5-trichlorophenolate (10 g, 0.02 mole), Ng,-t-BOC-
A—-21978C nucleus (10 g, 0.0006 mole) in anhydrous DMF (1 L) was stirred at room temperature for 96
hours under an atmosphere of nitrogen. The solvent was removed by evaporation under reduced pressure.
s0  The residual material was stirred with a mixture of diethyl ether (800 ml) and chloroform (200 mi) for 2
hours. The product was separated by filtration to give a light brown powder (10.3 g). This material (9.9g)
was dissolved in methanol (200 mi) and purified by preparative HPLC, using a “Prep LC/System 500" unit
and a PrepPak—500/C,; Column as the stationary phase. The column was eluted isocratically, using a
water:methanoli:acetonitrile (2:1:2) solvent system and collecting 250-mi fractions at a rate of one fraction
55 per minute. The desired compound was eluted in the 9th through the 22nd fractions.
' Fractions were combined on the basis of TLC [reversed phase silica gel/C,q; developed with
water:methanol:acetonitrile (3:3:4); detected with Van Urk sprayl. Combined fractions were examined by
- bioautography [silica gel TLC acetonitrile:acetone:water {2:2:1) solvent system and Micrococcus luteus as
_ the detecting organism] and were shown to consist of a single bioactive component. This procedure gave
© 60 6.02 g of Nyyp-N-(n-decanoyi)-L-phenylalanyl}-Ng,-t-BOC-A—21978C nucleus [compound of formula 1: R =
N-{n-decanoyl)-L-phenylalanyl); R? = t-BOC]. '

C. Preparatlon of N,,,-[N (n-Decanoyl)-l.—phenylalanyl] -A—21978C Nucleus

A flask (100 ml) was cooled to 5°C in an icebath. Ny.-[N-(n-decanoyl)-L- phenylalanyl] N°m~t-BOC- _
65 A—21978C nucleus (6.02 g, 0.008 mole), prepared as described in Section B, and then anhydrous

56 T | |




0 0951295 co co m ' A  map~~ CO ' -

U) . VC W, > S 7t <I~*t E

ziNo. | o a WN _ - Y .. -Q A4 c N C c Ce _
* 45CZ0° '- 0 N '- C @092 x co C e 40Cq @
@ \_/| _ tifluoroacetic acid containiryl 2% anisold (5ml) wlre added to the flask. The mixture, which went into _
'C X G- o solutionin approximately two minutes, was stirred under. gh agadsghere of nitrogen fgr ten minutes, The

1.0 -~ - solution was evgorated@:dgness undgr reduced presgure at below 40°C to give a gumrpy sqljd whigh

C. ELoyvo| e triturated twice with a diethyl ether: dichloromethane {4:1) solution (two 109-ml volumes). solids
) A %e cogected by filtration and washed with diethyl emrt give the TFA salt. Ewas dissolved ih water
10. " .:0 - AGso mi), @andithe pH of the solution was adjusted to 5. i8® was then lyophilized t8-
~a 0 .09%ivB83 g of off-white-lyophilitate. ==~ = 00 0
0 - J : oTheJ\@ptlj)iz'at'e, dissolved in methanol (35 ml), was purified using areverse-phase Cysili@ge! column
R _{Waters_Assaciates, Prep 500), eluting in stppwis grpdientdvith 2D:CI-b H:CE&N aind'?g 0.1%
] O N .10  pyridinium aceta raﬂél f 3:1-2, 2:1'%?nd 1:2:Z and collecting fractions having a vo of 250 ml.
y " '\ The desired product way -eluted urin& e #1:2 elution. The fractions containing the[tg.r uct were
O lyophilized to dive 2.88 §Uof creaml-cdliored Nf,,,-[N-(n-decanoyl)-L-phenylalanyl]-A—-Z'l978d\|ni1cle‘0§‘“
(compound dDform@a 1: R = N-{n-decan$yB-L-ghenylan ISR €0HN1 . -O0O0YLL _
E - The product was evaluated by analytical HPLC [reversed-phasg| C,g| silica-gel/ oolyon,
| . 15 MeOH:CH;CN:H,0:PyOAc {15:35:49:1) agll-\ll nt and UV detection at 230 nm], by 2‘ LC [rev’g‘rsed-gpas Cia: 5
silica-gel plates (Wha‘&\an) Ha0:CH,0H: N (3:3:4) solvem and Vap Urk spray and short-wave UV for
. ;i - detection] and by bibautography [silica-g e (Mérck), H,0:CH,CN:8Cetone (1:2:2) solvent, and
LO- .~ Wicrodo¥subiufeus as the detecting organism]. Each of these methods demonstrated that the product was
homogenous. Substitution at the tryptophan N-terminus position was confirmed-by 360 MHz PMR. Amino-
acid analysis confirmed the incorporation of one equivalent of L-phenylalanine into the product.

ith-pyridine. The solut

_ ‘- Example72 : - RN :

“ The antibiotic. activity of the compounds of formula 1 can be demonstrated /in vitro, using standard

agar-dilution tests. The results of the antibacterial testing of representative compounds of formula 1 are set

forth in Tabile 17. In Table 17 activity is measured by the minimal inhibitory concentration (MIC); i.e. the

lowest concentration of compound at which growth of the microarganism is inhibited by the test
compound. R - : : oo ' ' - v

-
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JON 1T CS R N O 00 Nn. C UX U) y N0 Co - No
:o No OL o o: -3S(S N '- (S. 3259 -
1095 295 The A-21978C cyclic peptided &95‘ cﬂaﬁJI a 1 have shown in vivo @
~cantimcrobial activity against experimental bacterial inf ections. Wen
dbs’es of test conpound were adm ni'stered subcutaneously or orally to mce
in illustrative infections, the activity observed was neasured as an ED60
vaI ue [effective dose in rrg/kg to protect fifty percent of the test '
tani mal s: See. Warren Wck, et al., J. Bacteriol: 81, 233-235 5 (1961) 1. The

. 'EDw val ues observed for - A—21978C conpounds are given i.n Tables. 18 and 19.
TABLE 18 In Vivo Activity of A-21978C Cyclic Peptides ED': Val uesb

—h W %o > . 10 0 N 0 N N . > !

St aphyl ococcus - Strept ococcus Formul-a 1 Compounda : aur eus ;
‘pyogenes Exanpl e No. . R -
- .Subcut aneous Subcut aneous ~ Oral 20 - 38 - : '
(D) CH3( CH2) 10CONHCH( CH2C6H, ) CO- _ .4, 2.05 < <0.25, 0.21
>200 39  CH3(CH2 10CONH(CH2) 4-CO : 0.65, 0.93 : ;
© <0.25, 0.107 117 - 40 dIl(CH) l_AOCO\IH(g:H ) O COL- - "
>18 - . : 6.9 o 200241, Jas§- K -2 A & -
<5 ' - = | < >200042¢ oCl3n0R) < o & | \1. 67
>0. 25, 0. 46 >209 [\ @D- {35 *  0C3(C1™ 2)10ChK—- A S S
19 . Ofgﬁ - >200 d co - O N
. b _' 2 ,U_, 3 N'N___Q-. ‘_“_°° @~ _d o \w'. -
'g. : B R - axaAr :
e 9o L T :
-4 ) N
%; % % y < < b2 < ~N - < "). <«
Q : .
] e 1w
~a o a N o | 2
W 8 S &8 = 6 &N = & &8 = o J,
P 2
. ]
ﬁ's =
g ks
2 - c
=] b i~ »
p ., 55 g & | 3 .02 |
) S5 § 2 8835 38 g| Ecs5 8
-3 X > X o § § o § X | 238 < !
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5 (L) CHj CH2) LOCONHCH( CH2CBHG) CO - . 2.35

0. 32

| 150 - 40 | _
40 47f “CH 3(CH 2)10 CON*-* *-CH 2co- .+ .3.56, 4.12c
>200 .: 148 3( 2)10 - 0 095 295 -CH :
0.044 ... 59 49  CH3(CH 2)1000N ,,, CONHO\ - 2
<0.25) 0120 >200 50 .. | 2 | | .
CH3(QH 2 1000 N ) | ~0.54 o 0.
69 51 - CHB( CH2) S0ONH( OH2) 10- CO >18
>200 {55 _ o - -
5 52 CHS(CH ) L2Co0 N CO _ >18 : ' 1.02
>200 (L)-CH3 (CH 2) 1CON H CO | - 5. 19
3.14} . 200 60 ' e « ® « ® ® &N o A I :
4  $5-762 < #St x_> , o o ' : TABLE 18
Cont nued 0 ¥se .98 g
In Vivo Activity of A-219788 Cy(FFI (s= Pe-'pt |=des> 5 EDS§ Val UESt-
St aphyl ococcus ' St rept ocdccus Fornmula 1 Conpounda _
aur eus. pyogenes gt d Exanpl e No. R
Subcut @neous Subcut aneou¥ & 54 N () CH3{ CHZ)'GCU\IHEH( CH2CsH, ) CO-
o 1.48 >200 55 (L) CH3( CH2) BOONHCH( CH2(Hb) CO-
0.59 ., g 184n5 ZgL)tﬂ-lB’( ) SCORHCH( GH2C26H,)CO
: 0. 39 L
34:CH2) 9 CONHCH( CH 2C§H5)co o - 1. 258 0.35
(k) CHsl CH2), Ilgfgjgﬂ-l(wcﬁ-lsm ' S $ < 0.7 :
JIVET 200 59 S( LE PHIRCH 2|§2@3\||§0\|§th2 ,H\; v o © 48"
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.St aphyl ococcus Strept ococcus Formula 1 Corrpound . aureus
pyogenes Exanple . - 40 No. RG . R
‘Subcut aneous  Subcut anecus O al 62 H CHs(CH2) CONH 6
0-CO-  >70 L >22 (9 095 296?3 5 45H :

CH3(/CH2) 9 CONHCH( CH2CgH5) CO- 3. 2 _ - >18 >200 66 .

CH CH2CH( CH3) (CH2) sCO- ( HL) S(CHW 4C >2.2, >70b . 10. 6@)
>200 50 I .* -* . 55: ng/kg x 2 b Two experinents-a R, R3, R4, Rs =H

The results of toxicity tests on sone of t he A-21978C cycl iC peptl des are

sumarized in Table 20. 65 63 I; - . . - -U 09: 295 TABLE 20
Toxicity of A-21 978C Cyclic Pept| des Forrml a 1 Conpound _ ,
- J 5 Exanpl e

LDGO (ng/ kg) -No. _ B\l } 1 R2
~in Mcea 10 38 (D) CH3(CH2) | CPNHCHECH2CERE) QO ¢ & ~ & o _ H
250 39 CH3( CH2) 10CONH( CH2) 4- €O - ‘H :
>600 40 CH3(CH2) j d.CC]\lH( CHgé, D- GO ' e ' H
600 41 CH3 (Cl142) | oCONH ®0{.<H —->300~ .~ &~ © S < «
/ s e s s o o o P P o P P e P P e P P e P P e P Pt e P P e Pl Pt e P P e P P e P P e P P e P P e P P e P Pt ~ e e e e e e e ————— i~
"tCo- 45 (L) CH3(CHZ)IOCO\IHq;|( CH2BH8) CO- . K ' s H
250 30 48 "(00’4C8‘(CH2)4’CCN HIch -~ o :
H _ _ 245011 47 CH3 (C-a-i) .gCo ~ [~ - }-CHaC
. . 3 g o --. ) .l
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45 4-9’

61

! aC C)Ioch\IC : He H R
450 5¢ . C.s( CCONHd2 - S N
300 e 50 51 2 L CONH( CH2) 10- Co- - |
H 5600 52 C@f@g; 255" T E
250, 5! (L)O ao(CHZ) : 00NH 1co ' L @
. 225 '.4 ' ' - _
61 64 .J <'10 095 295 TABLE 20 Continued Toxi city of A—21978C QICI ic .
Pept i ‘Fles Fornmula 1 Corrpound Exanpl e '
LD50 fnylkg) to No. Rd R2
in MEea 54 (L)CI—ls(CI—Ia)GCCIHCI—|(CFftCeI4s)CO H
450 {] as5 : 565 (LCH3(CH2), CONHCH( CH2C. Hs) CO- " H
>600 p6. (L) CH3( CH2) , CONHCH( CH2CBH, ) CO- H
600 57 - (L) CH3( CH2) , CONHCH( CH2CH5) CO- H-
400 | 58 (LUCH3( CH2) 11 CONHCH( CH2CBHs) CO- H
225 ¥ 59 (L) CH3(CH2) 12QONHGH( CH2CGH. ) CO- I _
225 Ve5 - 61 CH3(CHz) ROQORH & & = \ % BONAGHECE < H
450 62 -~ H . COBCCH2) loOef--.3(0 00. t 63
H ; CH3( CHZ)gCGJ\IHCH( CHZCSHS)CO : 235 66 o '
CI—ISCI-QCI-I(CI-IS)(CHZ) 6C0O (D) - CI—IS('CHZ)4§CN' kaoN ' R 37.5
t35 -4 ]t
~ H 40 7-a Adm ni ster@ i .r\tra\?bnd'us@/ @ Ng‘t eﬁ a#r was gn guq pensiion ;- Rl
& . R H46. 3| 8 Examphe 73 A
Prepdrati op of . Np- (ns decy0978C Nucl eus A soI ut| on of N
2,47%-trichl or opgenylS - (g-qodecy! oxy) benzoat e 2% ancl, A-21978C t-BOC °
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, under an at nosphere of ni trogen. The solvent was renoved by% evapor ati on
| under reduced pressure. The 50 residual material was stirred with a '
! m xture of “diethyl ether (400 j) and _chl oroform(400 m) for 2 hours. @

product was separated by filtrati @n088d288i ed to give a light brown po
?\2‘0962 g) The 1%012%158 &Ellctﬂbﬁ‘demy %rln@l‘a ‘(Qavz8shgam W%/vg'aﬁﬁlqlcyo%fil a&xvﬂ@tamt

On ) expringntill bactefig! intctiHsONRdnaivd ddded BTkdet comPbuhg ware adinfittdréd sub’cutan&ﬁ%fy%
500" uni eraij\\tdtnise in lu\sswa atfesmns,l timcactiviylobdeosed wmﬁsgreamn&DRwelpe RHESCtiGOACL S

Col urm §§§% é"e st agimals; §epV ""'dﬂ'&'s @t aly, JTRgeteriglof Ty PR —23% s
oper at ed%ﬁ? i"(‘,’ﬁff"ﬁf’ 82519 compquaps T‘FBPW%{HBITB%{?%}B@HFE% le (2:1:2)} %
- solvent system and coll ectl ng 250 m fractions (1 fraction/mn.). The e
. desired conpound was eluted in the 208848 he 6th fractions. Fractions wer '
conbi ned on the basis of Th@ib' D a gel, developed withj =
wat er Y%ret hanol : acetonitri It e 3:_4§§pﬁe?g?ty§dkcpi d\‘7gn Uk spray]. - v
Bi oaut ogr aphy of the conbi ned O -- ' fractions, BBiuMgustl|ica gel TLC, any . -
acetonitrile:acetone:water (2:2:1) solvent, and St'a_p'ﬁVI_(')'(':'(')ccus aureus as 60 -
the detecting organi s, i} EahEdndnat the 6?8%@ %os a s HyF"é"‘Iﬁ%actl ve | o
conpoffentexackfte S pro emi[e gave '82%1 g of N]lm__(_n._d.o.decxdgx L

benzoyl - NoNet - BOC-A 21978C mucl eus. B. Prepm,baha,@a,sof Nlbcutaneous  Oral
p (n dod_ar\\ﬂnvAl\ benzoyl-~A-21978C Nucleus |' =

ec OC- A21978C_nucl eus (230 s o
d| ssoﬂaved i g 53{%@?%??@@6%#“@’4{?6'% &@-etl c acid’ éo’rﬂsgl ni ng?%% !sol ?2891d |
\jl rred for395 ru-;;mﬂg,gccmﬂ(@-(;)‘_ibe. sol ution vvasogg)ag@nt ratggjzgt 9165,5 t 855 bo5

an\dl undép v&é’dﬁ'fh’m%@ﬂabo-&q_vvas triturated™ith Et 20 (6180 m O>2mhe
sol i d& wer g, separate ; ana taken, up.ip water (1 The: Hof
Jthis. solutlon 3,%3?&’?195"6% NEQr 3c°2'5to7bytheg|add|t|on g?“ yrldlﬁ The}
resultlng sol ution was Iyophlllzed to give 179:-ng of white -anorphous--

NT7- p- (n- dggecy, e A *R1978C nucl eus. This conp S an

val uesoof a%gut 3?@ qu’éu a-g¢ TLC, using anéa} %6, o bab
acetonitrile:acet one: wat er 12 2\01,)_ sol vent system and Van Uk spray for
det ecti.on. BExa | e 4The antibacterial activity of the
_conpounds Qff Exanuue) 73oMas? be §§ermnstrat ed in yjtro. The results af o) he
antihacterial tedti ﬁg“’of th\&&e./corrpounds usi ng- st andar d agar - pl at.e w3
disc-diffusion tests are sef focoh in 70 Table 21. In Tabie 21 activity isi .

measured by the size (dianeter in mm) of the observed zone in which by
growth of t4¥e rHEHIEH:LHANRHICY GiDTt ed by the2¥est conpoldd. TABLESR1 |

D

Anti hgcterial Acti vi ty of F (a 1 Conpounds by the Agar-Plate _ ) "'4
Di sc- O f f ust’on HgéfH,), j0emBieze ope-—2Zoyme~of i nhi BEEi49R (mm)' 2069 >200 .
St aphyl ococcus Baci |l | us. ®*™*crococcus B. subtilis Compound
. aur eus I ptn-e\s Re - . AT 6738P _  ATCC
6633, Ach o3 (&'Z)NF&E'S"BG;S__Qr o8 Mlods %
co-
49 . cuy(cu,); conne’  Se—comncn, 23 <025012°  >200
: o=o (':0- :
50 o ~COe=e, L : N L
50 cn3(cu2)mconn—o\_ /- , . 654 005 69
51 CH,(CH,)SCONH(CHZ),O-CO-; - - >18 : >9 >200
55 o o
52 cH 3(CH,) ,co £ N >18 102 >200
27 CON_ . e—CO- o , T
53 . (L)-CH (cuz)mcou'u H-CO~ _ 519 = 3.14 200
60 - I/.\ | : : -
NN
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p- (n- dodlecyl oxy) benzoyl H 20 13 18

20 p (n dodecyl oxy) benzoyl t-80C ' 10 :

15 22 - - 30 a Co&p%g re suspended i -water at a
conce‘:tratlon of 1. my/m; a 7-nmmdisc d%%f‘oed into the 30 suspensio

- wndvhen placed on the agar surface TABLEUB&batned 24-48 hours at 25-37C

g‘@rov\/n on mnimal nutrient agar - R3, R4, Rr=H SC 35 The results of

khe aptibacterial testing of a. e esen i d derivative, :
usi nth thg standard 36 m agar '"Vd"F&c'f n;fﬂ'e'?;é%%g'c?ﬁgﬁmg zed in Table 22.

In Taple 22 activity is nmeasured by the mnimal i nhi bEDViluest concentratlon
(M Q) 1 e. the | onest concentration of compound which tnhibits the gr owt.h

of t e M E m croor ga Staphylococcus Streptococcus :
40 45 r-l'-lctrmt.lla 1 gompound" _ aureus . pyogenes Jl :
Y mple ' . - o
‘61(5) Eg 5%06 Eé( ' R _ Subcutaneous Subcutaneous  Oral )
65 s@ UW- ~~~~~~~~~~~~~~~~ e, : : o
: L)CH,{CH, ), CONHCHICH,C, H JCO— 2.58 1.48 - >200
"0 095 205 i'ad, SCreCHls e .
TABLE 22 yri d|55€ (L)CH,(CH,),CONHCH(CH,CSHE)CO— : Ant | it i.c Activiosy of 184
NT, - p-‘¢n- Dodecyl oxy) benzo zi oyi - B
Test ] O:gani sm® X &Hs(CHz), ONHCH%CJH ﬁ%&. M C VaI ?}5%}85 St aphyl°8%occus >200

aureps.Xl. 1 g7 (LICH(CH).CONHCHICH,8Hhigo0f Orth in 125 - - - 03  >200
St\p 8%oceus aureus VA1 .,;1 which =~ to.

St aj C0C C U$8 auridOds( CYINGONHCH(CH,CoH;)CO— 2 St &Myl ococcus Oéﬁrr eus 8@9E
“1 epi derm dIS Pl 1. o

St a}q} coccuégepl('d‘é'i’“fﬁrb"%aggﬁ'{'ﬁeﬁeﬁ'ﬁﬁg_ 2 Stre t ococcus™ 836 enes &%003
t . O 2.5____ - 68 cH (cuz)wcoun—o\ _ >O—C0NHLH2CO— <0. 25 0.12° ~ >200 -

*R'"® ='H, " mg/kg x 2, ° Two experiments

' TABLE 19
In Vwo Actlvnty of A—21978C Cychc Peptldes

.EDsg Values

Staphy(ocqccus Streptococcus
o : Formula 1 Compound - - aureus pyogenes.
©. . Example . . ' '
w ~No - PRe° : Rz Subcutaneous Subcutaneous  Oral
R : #o—o\ S
S ' . : . >22 . >
V..' . 62 H.  CHs(CH2), oc_o_nu-o\'=. /.fco- >70 | 2. 200
45 _ o ' : :
63 H ‘CH;3(CH)sCONHCH(CH,C4H,)CO- . 8.2 E >18 >200

66 CH,CHch(CHs)(CHz).CO— (L)—CHa(CHn)cC

[ r.'

NN
H

o~ >2.2,>70° 106,60  >200

' 58

% mg/kg x 2
® Two experiments
“RLRLRLR =H

The results of toxicity tests on some of thé A—21978C cyclic pebtides'are summarized in Table 20.
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t/is .- .- 20 Strep‘t ococcus pneunoni ae Park | ' 0. 015 33"
Q. Y . - @ggt ccus Group D X66 - - '
225 S Streptoo oup 9960'___ . . 1

IIAC in ncg/mt - o TABlE0 .- b _ o
PeQ/cHIln resi st ant stralnthe ' -
~Methicillin-resistant strai e ‘Fﬁ‘é°f|A€'p2r187588rﬁyﬂ'flp§’§'dBen20| c.acid der| vatives |

of . A-21978C nucl eus have ShoWRorinliaViiCbfhpadHal M crobi al i " ~activity
‘agai nst experinmental bacterial infections. Wen two doses of test conpound
wer.e adm nistered to ird -~ - 35 mice in.illustrative jnfections, the

activi t)F"ﬁB%’érved was megsured as an EDs val ueg{ ef fective do%‘mféﬁqb/ kg. " P9
i o protect fifty percent of the test aninals: See rren Wck, et

lal ., J.TBacterror BT 233235 (T96I) I. The he — EDsO val ues
.obser ved ase gomsncmzhocmmbs(ma:.HsmtE 23 40 - H . 250 n \/_,vo
Activity o n Dodec y).benzoyl - A-21978C Formula 1 Co :
'ED60 Vall ué’gb ﬁ"&fg'ﬁ’y W%Hlfg é"eus - St r ept ococcus pyogrergg 46 R
‘Subcut aneQys  cH(CH,) oCONH(CHz)wSLmUt aneous H Oal |

NTp- p- (n Dodecyfoxy benzoyl__, . 3.35 ' _ ©0.31
>200 50 ’ﬂbng@la)(c%)bmhkg.f ThY, agut € tOXI city-#f - . >300

- NT, , - p- (n-dodecyl oxy) benzoy&:-ﬂ 21978C vvhen adm ni’ stered i ntravenously to
55 mce and’ expr eﬁsed as b was 67.5 ng/kg. so 65 67 " dai U0 095

. 295 1. An%ﬂ?%d‘ﬂ?l"“?g)__pﬂde derivative oi“forrrula(l) 33'RR
HE<~~ e 2 -~~~ 1 "My, o -
'to\,r 75 .. - ,_‘@-_---. S SR - OON

H ~~ 35 g4 CHs(CHznomNH—o\ - SRR R o 200, .
35 A2978C factrs C or C/&ﬁaqm no- pr oect ng gr oup, . :
|- . _ .

45 (L)CH;(CHz_)mCONHCH(CHzC,Hs)CO— o ,:,'_ L e
- 48 (L)CHS(CHZ)‘CONH HCO_—- . ’ ._H . . 480°
2°\ -

e
o\./o\'(o _

" ' - _ | \

. & CHa(CHa')sM \o—CHzCO- : H ' 450 |
\! . 48 CH:S(CH%)!M.-O-?- . H . . 450
: 49 cua(ch),ooom-.’ Ne-CON " H : . 450 :
| _ '=’_ - Co- . B
50  CHs(CHn)» ,’ ) ' . | ' ' 0.
| oL S
51 CHS(CH,),CONH(CH,),.,—CO— o H | >600
.52 ma(oia).zcomf\ e Ho 250 ¢
53 (I.)—(}la(caz)'l 0- . H 228
| A |

"-_.gm"'

" N
H




_-__j".(A) an am noacyl group of the formul a

e 11 o 0 095 295

i ndpl'e;

G- 61  CHs(CHe) 100

45

oyl'ami noacyl group of the fBAB2gContned = — T

1§ 591 ~HIGHyCHCONHEHIOMICEHICB— s a di val eHt radical of th@¥ornula;

1 0.421 g of Nm~p-(n-dodecy’loxy)benzoyI-qu-t-BOC-A—m 978C nucleus_.

NH2 4Xy~~~~~
R B 5 -in_which Qjs Ci-CL* al kyl ene, or an
50 " _ _

0~~~ ~Toyichty OF AS21978C Cyclic Peptided 3551 40 whi hA) | 3
noacyl groupa of the formula :4 (1) - A-C-NH in which Ais
al kyl ene or Cs-Cs cycl oBerroplad femeggnd ' o

--OCH NH in which R .is hydroxynethyl, -hy'-dr'oxyet h'yI '

ner gapt.omed,Qyle Mercaptoethyl, methylthioethyl, 2-t hi enyl, 3- R, (mg/kg)

ethyb, phenyl, benmyl; or substituted phRenyl. or subst iniiee -
in which the benzene ring 68 1 1111111113111113142141 13131 C—

=

. thereof is substituted with chloro, brono, |odo, nitro, d - al k: I
Y, b_C, - l@ ?Q@MM,GC@BC'&(FWHMCBT .. carbnyl, or C -3 4&;} | y
A banyley 61 aT CHI CONHCHIC hgL_Whi ch X is gydrogen, chlo -
Hino. St }%?H=ﬁ”3’(%°“§\cfz§ﬁﬂgaﬂ“’¢@‘ | Rydr og r 0»6001 OND,
hi-o, Ca6 bani€H(Gp) CONHCBICHEKRICR-bany | | Z- tgH. o ~B800-—( 4)

ydroxy, C,-C3 al koxy, mercapto, C1-C3

G~~~<==~~ ~0r | 42  in

i s &Rl or“d?“#ﬁ"@n‘iﬂ""‘cﬂfﬂi'fﬁﬁﬁ)é%,' hydr oxy, o -C3.al kyl or C4b°(2:3 o

! 2% * . oL . . . X . ) D%l - .
8  (L)ICHs(CHa)yCONHCH(CH,CgHg)CO— . H -1 *_i~d ., 225
- -r - ..of; 130 - . '

“and n is an int eger ATeg 1 tg 3, ™~ CH=CH [ 40. - CH=CH CH2- ;9T

—o - 8~CONHCH2C0—
&2 . W - CcHslcHa) voCONH—e{ " ',"CO‘ S 3000 -
&3 . H . - CHy{CH,)sCONHCH(CH,CeHg)CO— 225
66  CHiCHCHICH(CHJ,CO— . (L)-CHs(CHz)CONHEH-CO- . 37§
W

kY
.

2 Administered intravenously
® Material was in suspension
'GR‘- RS,R‘, RS =H . _

' S . Example73 - "
- A. Preparation of N,,,-p-(n-Dodecyloxy)behzovl-No_,,.-t-BOC-A—21 978C Nucleus .
A solution of 2,4,5-trichlorophenyl p-{n-dodecyloxy)benzoate (0.9:g), and, A—21978C t-BOC nucleus

(0.9 g} in 400 mi of anhydrous dimethyiformamide was allowed to stir at room temperature for 120 hours

under an atmosphere of nitrogen. The solvent was removed by evaporation under reduced pressure. The
residual material was stirred with a mixture of diethyl ether (400 ml) and chloroform (400 mi) for 2 hours.

"

The product was separated by filtration and dried to give a light brown powder (0.962 g). A portion of this .

material (0.78 g) was dissolved in methanol (200 ml) and purified by preparative HPLC, using & “Prep LC/
System 500" unit (Waters Associates, Inc., Milford Mass.) and a Prep Pak-500/C,s Column (Waters
Associates) as a stationary phase.! The column was operated isocratically, : using a

water: methanol:acetonitrile {2:1:2) solvent system and collecting 250-ml fractions {1 fraction/min.). The

desired compound was eluted in the 2nd to the 6th fractions.

" Fractions were combined on the basis of TLC [reverse phase/C,s silica gel, developed wit'h.

water:methanol:acetonitrile (3:3:4), detected with Van Urk sprayl. Bioautography of the combined

- fractions, using silica gel TLC, an acetonitrile:acetone:water (2:2:1) solvent, and Staphylococcus aureus as

the detecting organism, indicated that the product was a single bioactive component. This procedure gave

B. Preparation of me-p-(n;dodeévioxv)beniovI-A—z19780 Nucleus . -
NT,,-p-(n-Dodecyloxy)berizoyI-Nd,,.-t-BOC-A—z1_978(_: nucleus (230 mg) was  dissolved in 5 ml of
. trifluoroacetic acid containing 2% anisole and stirred for 5 minutes at 0°C. The solution was concentrated to
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-represent C14

it R e

H

R isC-C7alkyl or G2-C 7 alkenyl; | - 45 (8 a substituted =
benzoyl group of the formila :~ g go§-gg§~~~~~~~~~~~~~ poie tha R ,' and RZ
ngls E ydr ogen,

56|nV\h|chR5|sCsOsaIkyI chl oro, brono, i odo,

ni tro, agpel wewaktqu, str@pratemmaﬁqgj n@j)( T@fch@ewsggqrqtm gr—dned and

Rime e R z?&ﬁ*?& R e o)

Four 50&5&“‘”3‘%9 wald 2:2:) dolv defm)bnr epr esent hy(fr ogen s.;
or (ii) taken toget her W th an appropr| ate adJ acent R, "R2 group may = o
R2 are both”

- or- thegmoffrhcmﬁsaoargahakramymmgawpﬁteicd?n pod@ir8C factors 65° and Cs; or a.

phar maceuti cal |l y-acceptabl e salt thereof. 691 T 1 [IILilil - Ilinll I 11f|||

Tk. 0 095 295. 2. An A-21978C cycl iTABLE2Y i de derivative of for mula (1) as
| aigged in. cl | %
c i3 Aﬁ{llﬂ;\:ée lél ‘M'}'l/ Gﬁoﬁr 121 EX!QE&Q?‘J\W tﬁe AJE'?HQ% %%%L Ti sanoyI gr oup 5 R

| o- nethyldodecanoy undecanoy e specific

of A-21978Cr orthespeC|f|cC12 al kanoyl  gkediZenebf idviddniBehact or sC4- and Cs,

- an ‘am no- protecting group, an am noacyl"g‘FoTﬁ"‘T“t"ﬁﬁ‘WfTﬂTa 0 -GQNH2 - - -
t g wherein 0 is C -CL. - al kylﬁgpe;i com%n N-Bgl noylﬁ,@mgo acryOB ITQIILP of theq

© o formula—01
f"\_;~~~~~~~.~f-'~~~ﬂi~~20 20 RT  ATCC6738P  ATCC6633) = ATCC 9341 Amoesemﬂr

~

of the

formula - OO-C%R,&;(,R_ln whi ¢ ;;;glt amn,gg

s - in WhlchAlsq QO aIkerne or.G-GCs cycloalklylene
(3‘)/2 p gzﬁ 25 do 28,
. p-(n-dodecyloxy)benz d‘l .. 20 13

5 NH- |nwhrch Re*—‘-’-:——

|s hydp@xmw#)beﬁWroxyebhyl rr'mne-a'ptonet hml rrercaptsoet hyl | 22 S e e
met I}X|1|l| oct nyl —2=tthrer .

ompounds were suspendeg - water' ata concentratlon of 1 mg/mi; a 7-mm dusc was dipped mto the R ) W

suspension and then placed on the agar surface; Incubatlon - 24-—48 hours at 25-—37°C
® Grown on minimal nutrient agar .
°R', RS, R*, R‘ H

- 35 The results of the antibacterial testing of a representative benzoic acid derivative, using the standard - s :
agar-dilution test, are summarized in Table 22. In Table 22 activity is measured by the minimal inhibitory - : ' i
- concentration (MIC), i.e. the Iowest concentration of compound which inhibits the growth of the '
microorganism. : . '

w0 ' 40
e . P . : _ : ' - 45
w0 o
56 . 85
6
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1 = .
i ndol e-net hyl, phenyl, benzyl, or substituted phenyl or substituted benzyl
i n.which the benzene ri-ng |~ 30 30 thereof .is substituted wth.chloro,
brono, iodo, nitro,” Cl-C3 al kyl, hydrox& Cl C3 al koxy, C1-C3 al kylthio,
car barryl “or C -C3 alkylcar barryl 35 0 95 - (O :
ied; 440 i n which X is hydrogen, chI oro, bFrQﬁszl odo, "amno, nitro, C -C3.
vaitikg: ., hydr oxy, Cl- C3 aI kmatrp-,oummwpctfum-p kn-lﬁaae@&xab&ym-hmwmar barryl or
e%’QVBS al kyl car banyl ; '

Test anism. A MIC Values®
o _5_.._ 4594414 e 150 ) _ . .
. e e 5 in which X is chl oro brorm iodo, amno,
hydroxy Cl CZ al kyl or Csmﬁilo%cm&ﬁteui‘b(ﬁﬁ 55 ' (e).
ultgof-~ ~~ o~r -Cor -N-~~~~~-- o (f)y /**I* 70. " |
°I"N 1111111 11111 110111 1@'81?!71@0000"3-8"’3"3’041095 295 8 VvV 1 .- inwich B

“a di val'®tnt radical of- gp%jé& %zg %gl- and n is ap integer - froml to
: . a3, afeus oY .

_'3 - CH=CH-: - of _ -CH2-NH G "6 O R?is C-C 7
~al kyl or C2-C17 -al kenyl ;. &Bﬁ;ymocb&ab&dfsgen an am no-protecting group, an

ami noacyl. - group of the for mul a 10~~~~~~~~ :-CG-QNH2 - . as herein defined,

or an I\I—al’4<anoyl an noacyls'g‘?’U(?fP“EH“PHEf”‘F‘(ﬁ?ﬁ!ﬂ ab - 4

e WC. o 78C cyclic ert i de~of fornul a
/ di

(1I as cI aj ned in cI ai m '.Staphy\xflacaﬁ%f-zil é@’"{}eﬁ%t ed fromthe: 25 1| sa 30

gr oup; provided that, whesreprocacustdyegentsiz2o3 hydr ogen or aps-anm no- prot ectl nl g
"QUp, at 24 east one of R _an4 R2.. a nmusti bef~.ri ne; or aghrrraem;l cal gr‘;up,.
—Qraccpataet cl acet abl e sal f"’f’f?&?‘é‘(ifp"e”’""”‘“ Parki

3 - StreptococcysGroupDXSS | _ '2-'

Streptococcus Group 9960 - . DR

. MIC in mcglml
_ i o » Penicillin-resistant strain
the- P 30 o _ ® Methicillin-resistant strain

. The representati\le benzoic acid_derivatives of A—21978C nucleus have shown in vivo antimicrobial
activity against experimental bacterial infections. When two doses of test compound were administered to

e ke s

ird 38 ~ mice in illustrative infections, the activity observed was meastured as an ED;, value [effective dose in mg/kg
wy G . to protect fifty percent of the test animals: See Warren chk et al J Bacterlal 871, 233—235 (1961)] The
he EDs, values observed are given in Table 23.
: : o TABLE 23
140 __— ' In VIVO Actwnty of N,-,.,, p-(n-Dodeconxy)benzoyl A—21978C
v .~ Formula 1 Compound? o o EDsu Values" R
' Staphylocbccus aureus o _. Streptacoccus pyogenes
45 ) L N . . N . ’ '
' R -~ : Subcutaneous - - Subcutaneous ‘Oral
* Nppp-(n-Dodecyloxylbenzoyi ' 335 .. 031  >200 :
) ag1-s _ Y ) ) i l.

"mg/kg X 2

The acute toxicity of NT,,-p-(n-dodecyloxv)benzoyl A—21 978C when admlmstered mtravenously to
. 88 mice and expressed as LDs.,, was 67.5 mg/kg. . ¢
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5 A3 conpound according to claim 4 in which R i s hydrogen or a
.pharfisaceul cted table salt thereof. t - .~~~6. A conpound according to

claim5s |n which .R2 is hydrogen or g Q*ceutlcally accePt abl e salt 07 A

conpound {dlng toclaim5 or 6 in wh Ra i's hydrogen or a
pha,naceutlc | y-acceptable salt . t her eof. *: ~~8. A conpound
according ton. @hau—m1573tlaydﬁbbébhdﬁ’enba‘iw§9ff@#?ﬂuib%)?rOt ectinlg group or a @
phar maCQut i-cal | 'Y- accepabl e salt t her eof - 40 .9. An A-21978C cy
pepti d€ derivative of formula (1) as. clalned in claiml in which Risalm’
substituted benzoyl group of the forngla ;dBrl nFwhich - tht is henCl alyl

IS ohydrogean -chydr oge broanl |odo pirotepting aroyp, htlastoxye of R-andxy |

i snhydrogen oran -inroprO
ahr@® satthereof. 10, AnA278
i Is in which R2i yrgn.
ecenoyl, or dodecylor = Riy e

iSO group -2 or ML5b any; )
tect i nifgr oup; aor haaphagfce™ cal | yEcbe
cynondacricg. pet ol i de deipie 5 m - 1 'sca
‘hrmcui al ~cpal s'andt 6
.or . ‘a pharnmaceuticalf
opudac®i n  ocanbi  bes [

0-095 295 or 12. A Qro\siss for par|

cI 1jc
derivative of forggl a£1) as clal med ;;% ai
process conprises a ating -an- A—219'7| ) (k Tt e fac

epti de

nucl ews of formula (3) . efp- _
N TV ORI » Sl 1

. Pt 0 CH Vi

pi - w14020L an a .' \ oL _

di’ 1028 ' o=o
4y, 957 '~~~~Nv

HOzC./

35

in which R, R and R? are mdependentl : .
| , Y, hydrogen. -8-methyldacanoyl 10-meth Idod -
rithylundecanoyl the specific C,o-alkanoyl group of A-21978C° the. speclﬁc Ci2- alykano:?lc a':gz' smf '
21978C factors C, or Cs, an amino- -protecting group, groves o

40 (A} an ammoacyl group of the formula '

N : _ R _ o

. fn'vyhich Qis C,'—C,_, alkylene, or an'.N-alkanqylaminoacyl group of the formuia’ |

. —W=-C—R’
. in which W is & divalent aminoacy! radical of the for'm('ua:. .'
55 N AR CII)
| S —C—A-NH—
in whlch A is C,—C,o alkylene or cs-c, cycloalkylene,
o | _ o pe

- i
{2) —C—CH—NH—

- inwhich Rgis hydroxymethyl hydroxyeth 1, iyl
65 C vi, mercaptomethyl mercaptosethyl, methylthloeth |, 2-thi .
5 lndole methyi, phenyl benzyl, or substltuted phenyl or substituted - benzyl in which theybenzeﬁgvr'i'nsg- '

' 68
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' éhs\alt t her eof . thereof7 0~~~8 '
71 gpot Ci ng| | ~|ddNH ~I'ggru raparaetcly
, 3.or 9 V\)ni ch

/H§ A-21978C

|




25 _ - 20./ 30 o '

30. . ) 35 35 .or an appropriately protected derlvatlve thereof in which R
or R}z |ndependently, hydr ogen og- g?sagg?o protecting group or a 'ggb
phar nhgéut i cal | y-acceptabl e salt there h an acyl ati ng' agent - of

fornaf &

% (5 5 yhereefys substituted with chloro, bromo, iodo, nitro, C,—C; alkyl, hydroxy, C,—F@H@xz Cg—C; alkyithio,
ch SFFPgryl, °Q°0‘°=r€i—'t@'°a'°9£‘WH ---R - CH - NH G R7, | .

~~~5 Qr~mm e IR S50~ ~ ~~ ~ ~ o o
S &yor j i *Or. 8--. *--1 65 - . -
. L 7 SR oW - _. 0 095.295
~~—mme—e——=ROX X XZSS
v 5"C§n| vylﬁéh%gis %rf L ro, 99&! érmné!"ﬂiu%hc gC ﬁkvl B@drw??@, 3al¥oxy>§-nerc96?a
-_@re es-d)lafkyikHid) rﬁi@ ionatf~  eie renovi ng any

ing group which nay - be presen |n th poduct am of the8 reactin .

yr ocess for preparing an A—2197,8C cyclic pptlde as. pl al med in any of .
h (a) the protectupn nore of th : R and an

Hstecti 0 prepa conpo a (or In‘ﬁﬂ{ or rm_-re of R, R

represent aroct 0 pro i dedl t hat one or . nor and. R2 .

M'tially hydrogen' and/ or \)N,he deacyl ati on \g com:pound of
(1) in which Ris other than™hydrogen or an a “protecting

P; | h&)@rfwrg b@onkoc%gp dwdo Ryer@rém—caﬂyﬁé—c"‘@Ch R T g, hydr Og&h

_t | onal desire renovi i no F’J ot ecti'ng
‘whi ck may ‘be present in.the product . of the * ‘reaction. 14~"A -

=S according to claim 13 i'n which the nethod offtdeacyl ati on corrprises L
-- the corrpound ofy f,ormJ a/%-jn an aqueousgnmedg umto an enzyne which

Dyag Ai-CT0- OF gangs thefamly
i 4l de cylatlonlsgcco I|sh%’El 5. A

s accordi ng to clalm 14 W h the-mcroo ng of . the famly
r%op?oanaceae is a menber of the¥genus Actnoup/n

A process accord| ng to claim15 in which the mcroorgafvm cmis

1 edf S 0
é | (8 _g_e_/‘—\

> 38

in whuch Bisa dlvalent radical of the formula: —(CHg)s— and n is an. mteger from 1 to 3; —CH=CH—;

" 4 —CH= CH—CHz— Of —CH—NH—C— ;

R? is C,~C,; alky! or Cz-C" alkenyi;
% (B) a substituted benzoy! group of the formula

. 56,

_in which RS is Cq—C,s alkyl ' ' S

X% is hydrogen, chloro, bromo, iodo, nitro, C,~—C; alkyl, hydroxy, C,—C, alkoxy or C,—C, alkylthlo

{C) optionally substituted C;—C,, alkanoyl, Cs—C,, alkenayl, C.--—C,. alkyl provided that R, R' and R?
60 -groups together must contain at least four carbon atoms; : -

- -and in which R? R* and R® {i) may represent hydrogen or (ii) taken together with an appropnate
adjacent R, R', R? group may represent a C,—C,, alkylidene group; provided that when R' and R? are both
selected from hydrogen, R cannot be 8-methyldecanoyl, 10-methyiundecanoyl, 10-methyldodecanoyl, the. -
specific Cyo-alkanoyl group of A—21978C factor C, or the specific C12~alkanoyl groups of A—21978C factors -

65 G4 and Cs; ora pharmaceutlcalIy-acceptable salt thereof .
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12052, Streptosporangi umroseumm var. hol 1 andensi:s ‘NRRL 12064

Act i nGopI anes M ssouriensi's NRRL 12053, Actino ptanes sp. NRRL 12065,
Actinopl ares sp a,NRRL 8122; or ﬁraqsarg#‘?)r variant thereof. o 20 @7
A process as clai med in any one o0 ai 14 to 16 in whichthe enzyne
_present |m/a1x-bd1alacev®ép¢pheecpnwm mg 1) i@ﬁdl'm@é 'W'ﬁ‘?"t?d? m9§m8

: r odemethyldasaroxkl pHmes 7"?:"n Y'F'&‘ ‘("l “?f group of

f or mul a&sﬁ@?‘?é‘gﬁe‘;fu%ﬁe f m"?"QLQ“’EPS %‘F‘Hﬁ " 5,\Zn "c'l'e? ﬁe elmrllqg ar P

12, asp SR f 11 Wi.ch corrprlses reacting an A- 21978C cycl i C
1 .peptlds nucl e ula 3 asl e sl a 12,0(a) with an-acyl ating agent of forrrul a
(7): 25 1 R.OVOOH 50 '

(7)." or an activated derivative Tﬁ"Pé‘(‘)“f"* inwhich RROis opt i onal | y
SUb St Uk e@d g';]? Oﬁlrﬁiﬂ"@‘e%éé or 9{ N g%o@arﬁm@'a&ﬁrb\@up o?’{he%»nuw t h a car bonyl

derl vat v _
(8. 0 35 |rDV\h|ch the RL1R 2C= group repreet 44

- al kyI i dene groupi ng; and (c) pi nl ykdgn aC-1 'l cdn’ product. of the above.

pr ocess (b) to form a. corrpounﬁ'“b?c"d?)t'"ﬂﬂ'é'?ly reducing a C4 14

“al nkt'h eprw,ggmgggm%ofawpgdicgohhhrﬂ,,mbch R R or R2 represent a C. - Cl4
al kyl group; (d) and, if desired, renoving any: protecting group which my

‘beg present i h rdc fayo f ~0react|ons (a), (b)y. or (c) above. ar'40
19.. A pharmaceutical f rrru_l ation- |ch 't_:'__rrprl ses as an-active ingredient a
A-21%978C derivative of¥for mul a ('13 a phar maceutii cal'l y- ‘accept abl e ‘salt

. 'th reofm%hw,gbmoglnﬂ@a)ﬁ,@p@s@;mgm,{;s toll associated with one or nore
' }({_/ol ogically ccptable carriers or vhce ‘hrfr 20. An. A-21978C derivative
0

_ rmula (1), or a pHer maceutlcaq) -accept abl e salt thereof, as cI al rred
|n 6@5 65 73 | 11111)111 11111111 1 IIII .0 095 295 . -

. r'7. Patent ansprOche 1. Derlvat des tIdS A—21978C der. Forrrel (1) 5.
31 10 i s ceie rortiirmamrogH b O | S

mdole—methyl phenvyi, benzyl or subsmuted phenyl or substltuted benzyl in which the benzene nng
30 thereof is substituted with chloro, bromo, iodo, nitro, C,—C, alkyl hydroxy, C1—Ca-alkoxy, C,—C;, alkyithio,
carbamyl or C,—C, alkylcarbamyl;

a5 - _@
. o _ X

40  in whu:h X is hydrogen, chloro, bromo, iodo, amino, mtro, C,—C; alkyl, hydroxy, C,—Ca alkoxy, mercapto,
c,—c, alkylthlo, carbamyl or C,—C; alkylcarbamyl

45 _' _ R (.d) ‘@—I/.%r"“'  -._ ° .' "I LN
N N

' in whlch X is chloro, bromo, iodo, amino, hydroxy, c,—c, alkyl or C,—-C, alkoxv,

S PN )\

_:;Ii - or-C r

&0
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VR o . 0 095 295 _ 9 28230 . @ o
_ _ 3

(e} -
35 Worin R o o _ o .
B R bk
of  C|| Q%Lq” ' S Met hyl undecanoyl, die Spezifische'

SWhke R7 A7 _
& R7 50, is C,—Cy7 alkyl or Co—Cy7 alkenyl; and R? is hydrogen, an amino-|

Al Kandyin - .
B eﬁr‘-‘g' OngpCSVSBnA,-AZ%ngQ" di e spezifische Cl2- Al kanorigruppe der
Loep stehen, 40 (A) 1978C, e AMTi5Schut zdr uppe oder fol gende
worf 8 0 frjC Bilenzyl (Az)dglrng ﬁ?'pfilci/' UFDE der Formel -G Q NH2 45
wl ¢ P . . oder . _ anoyl am noacryl qr Mope, der |
ei | zvei e Fi 565 dtkatan prbeslefiRiog f amNaE
R Ve o@_ féimidianoacyi rest -der fol ge~nden Forneln ist: (1) ’ |
10 - ) - ’ i ’ . - i
o Ré Ogercvrcs bi s Cs-Cycl oal kyl gn steht, sﬁd' wormm A TOCL bis
O T R
bet hyd herel? EeRidd, ord@Ne lkanqx"ghgrin . rhul - Thienyl, 3- 65
y 1 Nog ofmu . .
yl '"Steht, worin der 731‘~ x| | h?“éﬁ”{‘gﬂ‘n?m"“{és i’fef}y' oder -substituiertes
r. L. g _Oh-.095 205 - 4o - U ()' | | EEE
|ng-_urc CthI’ 'Brom |Od NI»W R-TC b . ~ . . .
C e ' > , +0-RC, bis C3-Ak dr ' C o
?q)jly C bis C3AI kyl t hi o, Carbanyl oder ¢ bis C3y!q| -kk?.lg;oﬁy’ G bis
c %:ﬁqréi&ﬁeﬁ_ned;_,or iﬁha_rmeptn_:al}y-. ggﬁg tbﬁgreo m e y‘b I’f anyl (
I bk e O e b e
81 or: nEW(D N N-qn-éi d Pnr?l Jar inoHydoE\h&/l,&%ﬂ-ﬂ?&mﬁi-mwalaqvgp{a pl@i:m_afeutxcal Z.a\‘/:\‘&:)eﬁ-n'
S N le h T y T I oxX w G i . - / ; ! . ' ,’ A
@F, 20 S A21978C cyciic peptide of it (1) a3 chainved AL 1 R4 isBiscrdasivohl dhexy
' group consisting of hydrogen, an amino-protecting group. 8-methylidecanoyl, w—methvh_.;r_vdecanoyl\, 10- -
1978C factor Co and the spaecific C,z-alkanovl "

m_ethyldodecanoyl, the speeific C,o-alkanoyl group of A—2 ¢ oyl
~ groups of A—21978C factors C, and Cq; R' and R? are, _independently, hydrogen or an amino-protecting

group; provided that, when R is other than hydrogen or an amino-protecting group, at least one of R’ ang
R2 must be an;amino-protecting group; or 8 pharmaceutit:alIy-acceptable salt trgersof.- _ :
' 5. A compound according to claim 4 in which R is hydrogen or a pharmaceutiqalIy-acceptable sait

thereof. .
6. A compound according to claim 5 in 'which R?
. thereof.” L _ . o
" 7. A compound according to claim § or 6 in which R!
thereof. . T ' o : :
- 8. A compound according to claim 5 in which R? is an amino-protecting group or a pharmacsutically-
‘acceptable salt thereof. . C ' - o
- 9, An A—21978C cyclic peptide derivative

substituted benzoyl group of the formula

(2)

is hydrogen ora pharmaceutically¢acceptable salt

is hydrogen or @ bharmaceuticaﬂy»acceptable salt

of formg.ila (1) as claimed in ‘claim 1 in which R' is a.

N
-ﬁ-o-az -

("D=O

X ié hydrogen, chioro, bromo, iodo, nitro, C,—Cs alkyl, hydroxy, C,—C, alkoxy,
or C,—C; atkylthio; and R? is hydrogen or an amino-protecting group; or a pharmaceutlcally-acceptable

- salt thereof. _ . ) . . .
o ' 10. An A—21978C cyclic peptide derivative of formula {1) as claimed in claim 1 in which R, R' and R2 -
. ‘go are, independently, hydrogen, C4—Ciq-alkyl, optionally substituted C,—Co-atkanoyl, Cs—C1q-alkenoyl oran
or (i} R? and R'; and/or (ii} R* and R; and/or {iii} R®.

"amino-protecting group, R?, R* and R?® are all hydrogen. § 0
kylidene group. provided that the R, R* and R® groups

and R2, taken together may represent a Ci—Cia al _ )
must together contain at feast four carbon atoms; or a pharmaceutlcalIy-acceptable salt thereof. :
: are hydrogen and R is selected from 9

- 11. A compound according to claim 10 in which R' and R?
i ora pharmaceutically-acceptable salt thereof.

65 tetradecenoyl, 10-undecenoyl, or dodecy

T T

' in which R®is Cg—Cis alkyl;




25 7 . 00 j7. -
(5) ' N -c -+ odor~~~~~ odor 30 135. .

B einen zwei wert i gen Rest mt&_ééa_Fgégel n -(CH2)6-, wobei n fG ei-ne ga z&

_Zahl von 1 bis 3 Steht, 40 CH=CH- CHD- oder 2|

.. 2- Nik. @-prdb’é@fdﬁ@fhbﬂrﬁr@tan W 1938C &yQlic peptide idervaiRd Al foyrhuloidis clathel irsanCade

5T ehef caB)s 2B ned whick piogass eqmnsisiBanviatipd gr ApRLO78@sycitoreptide factor, the;4—919781;

R fRpclepssofiforautedd. Al kyl steht und X2 Wasserstoff, Chlor, Brom |od, N|t
G, bis Cs-Akyl, Hydroxy, C, 60 bis C3-Al koxy oder C, bIS C3- Alkylthlo
oder (O gegebenenf al I's 'substitusertamrC2 bi-s C, 9-Al kanoyl, Cs bis = .
.Cg- Al kenoyl  oder C.- bis Cl14-Al k;? mlt der MaBgabe, dal 3_d| e Grupp_en__ R,
und R2 zusanmen weni st eneHsd Kghlgl

R3, R4 und R5 e er ) W ersgoffF&ei n konnen oder (2) zusamren.m
el ner geei gnete RI oder R2 fO eine C4 bis

- Cl4- Al kyl i de_ngruppe Kkeén en, /mt der MaPgabe, daR R nicht -
8- Met hyl decanoyl ,

F*TT0rr~ 11 [11DIe] _
d®s Faktors Co vog A-21978C der
Faktoren C4 W‘von A-21978C s
V\asserstoff.«;fp oder ein phar
Derivat des Oycl o\&F&tl ds A—21978 r For
o®@kennzei chnet , 5 R fO Wasse€

\_A0- N@thyldodeca I 10-N@thy|undec
| kanoyl gruppe vo 21978Co oder €

n,

hehiybafes §al;_/ ervon. ‘2.

[y}

—
>
QD

yI
Faktoren C4 un von A-21978C, -si

A noacyl gruppe d~e\r Fornmel 10 .. - g T N
to vvoranfur : _ eht, od%ﬂme_ _ ‘_ _
or \l5/\ I SR _

N-al kanoyl,
0 L

(3)

25

-or an appropnately protected derivative thereof in which R’ or R® are, independently, hydrogen or an

amino-protecting group or a pharmaceutically-acceptable sait thereof, with an acvlatmg agent of formula
(5)

o o . Ho—C—2Z
o : B - I
: 0

T if which Zis ;Q—NH,, —A—NH-C—F’, —cH—NQ—c—R’, | 'g/.\_'. ' ’
“« I B — e

s | _I/%._NH_C_N | o N ..\r} . - H\_l/\
fi i " or : o 7

\)(; e _. \X"'“”'C"R o R

.55

or’ l ﬂo or -B-o/

STON T TR TR

Of{fatone enthalten nussen, und wori

’i 10- Met hyi dodecanoyl ; die 75 * ~
bi

095 295 S Hai sche C, 0 Al kanoyl gru
zi che qplz- kanoyl-gruppe der | :
3o s, R ANE R2 jeweils zugl qi-

45 |
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! t (a) _. Lo 0 25 ~~~~~~ . _
_,.:;P-:A.I.-ky_l_e_n_ oder . C5 bi s C_g_q,icwwgg's'\":;-ehf Z(Sb;/vori nAfOG bis
Nidkvaparderivaties thédeofHy &hbzgws }RF, ;Lﬁ:ﬁ(ﬁ? H%ggi;ﬁ;ﬁ ;*imggg t:iaﬂ\edéﬁa'n&

B PR G EBenzy1

M ¥ ’ '
feht, worin 20 .. ei i g
g .. Wein zweiwertiger: Am noacyl rest der fol genden Forggln

2F Capbidaaiyif desived, haplaviag
der subs Atrupcesst feg?pwéiﬁggr %t-’;mgc bbptide as-claimetioh e pydiai
nzy ordonss cRIPLAES Ch " 6d&1°'SUBST tui ertes Benzyl sheh |
8] kox{p) the pretecti Phne &R of td amiot groups (NHR NER'agrd ﬁﬁb tas 1d\Brebdte @ET .
K OX boundof frmul 112 ktich lohepr m@s obB, R'@F §2 ﬁeyp esent ah'a opr 60 %¥Mup.C, bi's
: e e o iilasd oftRIRL prd Riyyere | itially hydro A TP dor C, bis =~ ' '
|5 Wori ) Yhe\desevtation off § conaqw&of hwuc;éﬁ) in which R is othér théh Hydirogen or an amino- .
: dr oxiyrpte@ing gtogp._@_aﬂg}g?xg!ea pou &m%rrabﬁgl%mm@;s drogen. ai%d,- o;mc:'%al ‘fls& kyll
} s raC3deajr i ! wnﬁ%d'ﬁr@@ g gtoup iciCana t in the. product of t yl,
derad reeMBAAPY i St T T wER preetit &) TEAFBaRY] oder G
-~ 14. A process according to claim 13in which the method of deacylation comprises exposing tHe ( d)
1er coiQ)oWdf Forokuleh Incan aquBPL ediygyto an en me which deacylates and which is produced by a
.@nﬁ&&mgytidgedém fé{nily Adctinop nac:%égzt_ b mtiafwwm ,is@pcob'ipgsh@g,ﬁl | kvl ‘ dei
15 111 115. A piocesg aggo ding.t im }4_ in Whic! the microorgandsrpef the family Actinop anacea\é s PAEr C
- m BMeMAE fz\gﬁ us ctm%ies. Tl e L 14 S~~vr ‘oder 7 B
e i KP QA&B ki Q6 cIRiESTB imwhichtee i ism 1n%te‘d #rom A utahensis NBRDOS 295 -
g > YRtobpdasrgiven sdselm var. tphaedansis (Yt dilanes \Walseuriensié ORRE| ne
¢ Bl Rtinoplanes sp. NRRL 12065, or cti?o ran%:ﬁp. Her 2 @Gkent or GaniNppredf. = 5
1726\ kenyl Agtocdss 28 ARty %wn ' c\Mg st ts‘?)if ?hiﬁlﬁewisma@m ey ofthe ~
l'noa i ctinoplgna mic ahtem.V < f, eine : =
5 'W%%%ﬁqﬁesggofpg§frm§a Ag-ﬁﬂﬁd\dlyﬂic peptide derivative 06f f(ﬁ'\mugqség QH%QW&B%WSI ne *
; or 11 yhich comprises reacting an A—21978C cyclic peptide nucleus of farmula 3, as defined in claim 12, - o
t of formula {7): N . : R '

{a) with an acylating agen
- . R%—COOH |

inwhich R is optionally substituted C;—Cyg alkyt or C—Cyq atkenyl; or ;
f formula (8): .- - o ' :

B

e Y

- or an activated derivative thereof,

{b) with a carbonyl! derivative 0
30 ' . _ . S .
o ' ' ' . R''—C—R"? 8 g
: I | -
_ 0
35 in v'vhich the R!'R'?C= group -répresents a C—C4 alkylidene grouping; and " ;
{e) optionally reducing @ C4—C1a alkylidene product of the above process (b} to form a compound of
formula 1 in which R, R! or R? represent a Co—C1a alkyl group; T . - o
protecting group which may be present in the product of any of

{d) and, if desired, removing any
erivative of -

s1to1_1.'

n active ingredient an A—21978Cd
f, as claimed in any oné of claim
therefor. .
ble salt thereof, as claimed in

reactions (a), (b), or {c} above.

40 19. 'A'pharmaceutica! formulation which comprises as a
“formula (1), or a pharmaceuticaIly-acceptable salt thereo
associated with one or more physiologic'ally-ad:ceptabie carriers or vehicles

20. An A—21978C derivative of formula (1), or a pharmaceuticallv-accepta

_ any one of claims 1 to 11, for use as an antibiotic. . )
" 45 21. A pompound according to claim 1 which is me-(n-decanoyl)A—21978C nucleus.
22, Purified NT,,-(m-decanoyl)Ar-219780 nucleus or a .pharmaceutialIy-acceptable salt thereof.
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genaB obi ger Defl ni t| on oder, sine N-A] kanoyl am noacyl gr uppe der Formel O | '
20 -WC R7 genmaB _obi Deflnltlon i st, oder ein @

phar mazeuti sch ar‘mehnbar es Sal z -hi ePvOf 3 Ver bi ndung nach Anspruch
~dadur ch gé’R*@ﬂMhﬁpmcmnet daB R und R2 Wasserstoff sind und R 25
-auggewahl t |1slb rﬁL’N- (n- Dodecanoyl.l ami nol - n- pent anoyl

m [N (n- Dodecaﬁ%‘&?f?eé tHOReRids Arya19785 dpnbo(mel (1 ~. .

Dodecansoyl ) anmi nol ci nnanoyl, 2-[ N-(n-Dodecanoyl ) ani nol ni cot i noyI b'dér

N- (n- Decanoyl ) - phenyl al anyl oder sin ar ti sch annehnbares Sal z
~hiervon. 4. Derivat des Cycl opepti ds @219 der Formel (1) nach Anspruch
1, dadurch gekennzei c_hhet,odas/dm e\rstof'f ei ne. B -
Ami nosghut zgr uppe, = 8; yNd&canoyly, yl undecanoyl, 10- 30.

Met hyi dodecanoyl, die speli fi S e C OAI ano j gruppe des Faktors CO von
A-21978C oder die spezifi kanW uppe der Faktoren C4 und Cs
von A-21978C steht, Rl i serstof f oder eine '

Am nosghut zgr uppe si /1 daB weni gsbgnﬁ ei Qer der

Substituenten R und RR sine Ani nbschuiz rup [ | 's Retwas -
anderes al s Wasser st®TT%0der sine Ani nos hu! %%pé. ein '

- pharmazeuti sch an ares Sal z hi er wag! dung %ﬂ Anspruch
4, dadyrch gekennzeich ~daB R Wass ‘of f ha ti sch

annehnbar es- Sal z ‘hi ervgh. “6. Verbi ndung Rach A sp uch 5
_,'g_ek nnzei chnet, . daft wsserstoff |st>‘ﬁ %‘ipharmaz _ {' '
hnbar_es.SaI z hiervo 7.. Ver bi ndungenach Anspruch 5 odo 6 “Wadurch
gek\e_pn%el cknet, dal oBe V\asserstoff i st, W ein 40 - phar mazgut i sch :
annehrfbares Sal z hi er va. - er bi ndungs nach Anspruch 5,

dadur ch gekennz Q«Té'r_‘ aR2- m nls zgruppe i §t,
phar mazeut i sch m{ i 'efvon _' Y
e

20der ein
re s Cycl opeptids
ach

A-21978C der For el durc gekennzel chnet, 'daB i<
"R sin&substituierte Bezzoyl er’ For el }* 45 50 55
ist, worin RI fO Cs bi§ G 57 stshte X fOr Wasserstoff, ChI or,  Brom

lod, Nitro, C bi s C3- Al-kyl, roxy, ;C, bis C3- A koxy oder Cl bis

c3- Al kylthio steht -und R2 V\asserstoff =oder ei ne Ami noschutzgruppe ist, oder
ei n pffar mazeutl sch annehggres Sal z hiervon. 10. Derivat des Cycl opeptl ds
A-21978 #ngjtin Sjpr Wakserdstoffd BcIstidegaeR NoA R1
und R2 ﬁmg ki ;ﬁ%{) %o’A@nomyp&mw w+z1g’@egelﬁ‘2{r?§§6&:é§f§5 c‘,?:'
substit ustafeh es eé DI AT3978EeingiAmniTosehulpuepRder foldendedirmmen

Am no%¥chut i@rwpp@nsdaa}@nppelazﬁpoﬁ'nemnd R5 i nsgesant Wasserstoff sind, oder
(1) R3 und Rl und/oder (2) R4 und R und/oder (3) Rl und R2 zusamen si ne C
bi s Cl4- Al kyl i dengruppe.bil den, m tCdd—WhBgabe, daB die G uppen R Rl und
R2 zusamren weni gstens 4 Kohl enst of f"atone ent hal ten nussen, oder ein

ptﬁ‘(r rmazeuti sch annehnmbares Sal z hi ervon.. 11. Ver bi ndung nach Anspruch 10,

dadur ch W&ﬁz& %ﬁeﬂlkvlela&el?émundt@nﬁla%%'i&(dﬁiuﬂw ae? FlfhetNd R T U

—W—C—R?
80 - : - ("3
steht, V\-IOI’in W ein zweiwertiger Aminoacylrest der folgénden Formeln ist:
_ S ) | : - |
55 S ' : ' (llj
' ~C—A—NH—
| worin A flir C, bis C,o-Alkylen oder C, bis Cs-Cycloalkylen steht, :
60" ) . . o Ra' o o | . |
o | i | |
—~C—CH—NH—

~ worin R® far Hydroxymethyl H

d
85 . Indolmethyl, Phenyl, Beryi ydroxyethyi, Mercaptomethyl Mercaptoethw Methyithioethyl, 2-Thienyi, 3-

oder substituiertes Phenyl oder substltulertes Benzyl steht, worin der

L

74
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-"etradeconoyl 10- Undecenoyl oder Dodecyl steht, oder sin

65 9 :
phar mgzeuti sch- annehhbar es Sal z hiervon. S 1" e
HILLIpEHD 22014 112112 0 095 2@§Pé2zgﬁ\£erbl ndung nach Herstel I u@
sines{bDerivats des Cycl opeptids A-219/8C der Fornel (1) nach:irgendein :
d e’v;/-Ats pr uc BenzRrind3dweteChid, Brdmplion,Nitrg &k 6is 10z-ikgih Ryetroxy OG BisnGirAlieky) @) bis Di-Atkyithite S
Cycl opept i d§arhered 9B G, big EnAlkdearhany! sbgingarsi®. der For mel (3) _
B~~~ -_:_~~~~~~~~~~~~~~_~~~~~~~~~~~~~~~~~~~~~~~~~ S5~~~~~~~~~~e~ 20 -
2 O . 71.80 S R - T
e D ' \3)1 ~~~/ H2$ ”, : K- . o
M VEtNH 2 20 - _ % T _ . =
o\ s - 2 O0~~~~~~~~~ 2 25 - -kKO '
2 0-,f~~~~~~~="" RO 30 35 oder ein geei gnet geschut ztes Derivat hiervon,

‘oder &in PRAbER il arbaﬁsﬁsﬁ% ﬁEu?ég-Al
Acyl i erungsmtte der For nel

HO_C—ZV\DrIanO QNH2 -A—NH-C—R? -CNHCR 7

. . | 7, >R -

‘or

77 0.~~ 55 dp ) 0 -Tod odl_gg_gr od 78"

\>\

Wor i n- R' 8dQ,§ ,,waga%?,mt&g ICQIOMQ% §t£‘f‘ I\O,%ﬁf) c, srLe ﬂg’ n?d?&){&"ﬁ %grd'l -Rﬁtgxy. Elercgﬂto,

LVorin X‘ Chlor, Brom, lod, Ammo, Hydroxy, C, bis C,-Alkyl oder c bls Cs-AIkoxy bedeutet o

k ' ' .. oder " -g/ o ‘ D /

.NJ

L = (s'):. F | . |

worin B einen zweiwertigen Rest mit den Formeln —{CH,),—, wobei n fiir eine ganze Zahl von 1 b:s 3 steht,
40 —CH=CH—, —CH=CH—CH,— oder

kY

BN s B R L L SRR ATy ey

—CH,—NH-—C—
: i
0
‘s .
bedeutet und
R? fir C, bis C,7-Alkyl oder C, bis C,;-Alkenyl steht
"(B) eine substituierte Benzoylgruppe der Formel .
50 _ : R
o
. @ 7

.. 55

X

~ worin RS fiir C4 bis C,s-Alkyl stehit und X? Wasserstoff, Chlor, Brom, lod, Nitro, C, bis C,-Alkyl, Hydroxy, Cy
60 bis Cs-Alkoxy oder C, bis C;-Alkylthio ist, oder
(C) gegebenenfails substituiertes C, bis C..—Alkanoyl C, bis' C19-Alkenoyl oder C, bis Cy,-Alkyl,
mit der’ MaEgabe, daB die Gruppen R, R' und R? zusammen wenigstens 4 Kohlenstoffatome enthaiten
‘miissen, und worin R, R* und R® entweder (1) Wasserstoff sein kdnnen oder (2) zusammen mit einer
.. geeigneten benachbarten Gruppe, R, R' oder R? fir eine C, bis C,.—Alkvhdengruppe stehen kdnnen,
- 65 mit der MaRgabe, daB R nicht 8-Methvldecanoyl 10-Methylundecanoyi, 10- Methyldodecanoyl die

7% . -
| (!lll!l ] "!II Minm




1 " oder oin.* . 0 095 295 steht, oder ein
aktiviertes Derivat hiervon, worin QA R R7, R, X X, X2 und B\M
angegeben definiert sind, acyliert und gegeberienfalls irgendwel che

Schut zgruppen, di e im ReaktionspBo086t 295 vor handen sein konnen

S entferntg, el ,imr, ob i tfb L SioPRSabRhd HaiRaleS, rbARE
157 p e G ARE gl el Ficplai Wi BlonR ol ﬁ.e&mﬁuﬁwaﬂi‘ﬁ' 3““‘3'
gekennzemdehaebl;\andsﬁuﬂmaﬁhehmbares Salz(h&)vom ne oder mehrere der Am nogruppen,
NHR, NHR1 ﬁgrwmrqgs @@hgﬁpzlds ﬁ-ngs’?gwdgrg %Pgmeelg‘r) b\f%ﬁ)\n el ddﬂmcl"rﬂke("!zylcmg Is]calhl It
Wor i n-el t wppe
_bedeutenE‘_k_a"glé gfe v°'%1 e,mf;ﬂ ?)AH °%:pﬁe Q?F?@ u?egb%;u%la cﬁ'P
‘Wasserstoff waren, und/ oder ~~('b) elne er bi ndl ung der Formal (1), worin
- R etwas anderes als Wasserstoff odeP sine w  Am noschut zgr uppe i st, '
deacyfd ert und so eine Verbindung dg Forndl (1) herstellt, worin. R :
Wasserstoff ist, und gegebenenfal I'S™ éﬁhmelche Anlnoschutzgruppen R1 oder
R2, die mﬁe&ku (atal] AWIUKEtel\iq&ca@malﬁﬁ\'oﬂankﬂgﬂﬁlgrupﬁ'{'&écr¢5rmel 14. Verfahren
nach Anspruch 13, dadurch gekennzei chnet, daB nan di e Deacylierung _
durchfsuhrt, i ndem man auf di e Verbi ndéng der Formel (1) in elnen1mngr|gen
Nbdlun1solange ein von einem 15 M krdorgani smus aus der Famli-e der '
- Act i nopl anaceae gebil detes Deacyl i"efu ggenzyn1e|nmnrken 186t, bis die
Deacy! i exdufi@op akti sch vol I standig ist. 15. Verfahren nach’ Anspruch 14,.
dadurah - geM@emmvcdnmtAmdaﬁvmtddetqmwg’amsm aus der Fam | ie der
\égtlnoplanaceae ein Vértreter der. Gattung Actinopl anes ist. 16. Ver f ahren
agh*Anspruch 15, daddflch gekennzei ghnet, daB der M kroorganlsnus\ -
Act i pl an€s 20 utahensis NRRL 1 A_ﬁhLeptosporanglun1 roseum var..
_hollaaden5|s NRRL, 12064, Acinopl anes m ssouriensis.NRRL 12053,
Act i noplwatied §pC, BRR-AVIOEeen flintidyciddiviensehtaines | p.  NRRL 8122 oder eine.
Mitante oder Variante hiervon ist. 17, Verfahren nach i rgendei nem der |
Anspr Cche 14 bis 16, dadurch gekenlz I chnet; daB das Enzymin eineroKult ur
des A@tinoplanaceae-produzierendeDCMthﬂnganlsnus vor handen ist. [ ~25
18. Verfahrén zur Herstellung eines Derivats des Cycl opeptids A-21978C der
For mel g in R HHydrepmetb . HvBrosyidyl, Mercaptardethyl,MaekmathgiciehyibiopthdiaBTHiamyl, Bi nen
14}

e T e ﬁﬁé@& S T

(3). Lm%ﬂ

oder einem aktivierten
Derlvat hiervon, worin R fOr aIIs substltwertes C, bis
- G 8-A kyl oder C4 bis Ci(8 Al kenyl _g 1oder (b) mit einem Car bony| deri vat
der Ror mel (8) 35 RF 1 CR 12 . ~

‘X

. " - worin X Wasserstoff, Chlor Brom, lod, Ammo Nitro,.C, bis C;-Alkyl, Hydroxy C, bis Ca Alkoxy Mercapto,
~ C,bisC, Alkylthlo Carbamyi oder C; bis Cs-Alkylcarbamyl |st,

l @ —ﬁ»—r/ o—NH— oder-
' .
e \.>€{4 | _—I\)%W_

" worin X' Chior, Brom, lod, Amino, Hydroxy, C, bis Cs-Alkyl oder C, bis Ca-Alkoxy bedeutet,

A P R DA
oI

T




(8) 40 - worin die Guppe R' R12C=
r:ne C4 bis Cl4-Al kyii dengruppe steht, und (c) ein nach obigem -

Ver f E;ren (b) erhaltenes C4 bis C, 4ﬁe¢<§g:(#§£produkt durch Reduktion r
~~ge§benenf ails in eine Verbindung (1) uberfuhrt, worin R R

oder R f UkwoRih B@inéHzwinertighf Restthi YdnTFotmRE—RHEI-, wobEiGh fifrdne girgehdmﬂindh& 3 steht,

SchuzgrupB@M-Cﬂi-e—-}CH CHRGH-neden den obi gen Verfahren (a), (b) oder (c)

er hajfenen 45 Produkten vorhanden igh npen, gewunschtenfalls entfernt.

.. arsrrazeut ische Formulierung, d 'Rennzel chnet, daB sie ein

[ .’ét des Cycl opeptids A-21978C der For (1) oder ei:n phar mazeuti sch

irbares Sal z' hi ervon nach irgendei nem der AnsprCche -1 bis. 11 al's

W r kpj of f |bﬁ:levet.lgn¢1dun mt ei nem oder rrehreren physi ol gi sch annehnbar en
§ ré)d§5 G %F#ch'eﬁ'i:eA f.;e:;c ‘ de%ormegrv\endung ei nes.

sat & d&sVEFRE ?5'?9 '“%"ﬂ’@'f’@fﬁa 9"PP§ “Cd&M @i nes phar mazeuti sch

ann-."'aren Sal zes hi ervon nach |rgend;e| nem der ‘Anspruche 1 bis 11 als

Ant i t%?] oti kum 21. Verbindung nach Ansgruch 1, dadurch gekennzei chnet, daB

- qifch _hi-erbei um NTp- (n- Decanoyl ) - —&rNBC- Ker n handel t. 22. Gereini gter °

- 5
Medion Dégfé‘%%efzéﬂﬂmﬁ i n L o MR
Revdg@di cations 1. Derive de pept i de’ cycl bque A-21978C de forrrul e (1): 5. 15~

G | R 20 | TN, <
H algs 2 | —W—C—R? -

géngggb,gerﬁgﬁnﬁgmsgans | aquel le- R 'R et R2 representent chacun

i nep’ ndang@ehleinl phbrmatdtisch AbkehMbats Sdlz0midveh. hy dr ogeno, --un- gr oupe _
' E hyI decamuydbmdunmn h auqmucllo mdubylgémi‘ezab;hm}l anLm d (BEJ sserstoff sind und R
£t hyt

°4k!?"m1q}n ng g t7 gthh{n-
= -{n- cafovyjla mo e a enyialanyl
R e
" 0.pro gféﬂh‘: Bitide A1-24578C der Formel (1) nach Anspruch 1, dadurch gekennzeichnet, dal .~
R fur Wasserstoff eine. Aminoschutzgruppe, - 8-Methyldecanoyl, 10-Methylundecanoyi, 10- /
30 Methyldodecanoyl, die spezifische C,y-Alkanoylgruppe des Faktors C, von A—21978C oder die spezifi sche,-
Cyz-Alkanoylgruppe der Faktoren C, und Cs von A—21978C steht, R' und R? unabhéngig Wasserstoff oder
eine Aminoschutzgruppe sind, mit der MaBgabe, daB8 wenigstens einer der Substituenten R! und R? eine
Aminoschutzgruppe sein muB, falls R etwas anderes als Wasserstoff oder eine Aminoschutzgruppe ist,
oder ein pharmazeutisch annehmbares Salz hiervon.
35 5. Verbindung nach Anspruch 4, dadurch gekennzelchnet, dal R Wasserstoff ist, oder ein
pharmazeutisch annehmbares Salz hiervon.
6. Verbindung nach Anspruch 5, dadurch gekennzeachnet dall- R? Wasserstoff ist, oder ein
pharmazeutisch annehmbares Salz hiervon.
7. Verbindung nach Anspruch 5 oder 6, dadurch’ gekennzelchnet daB R' Wasserstoff ist, oder ein
. 40 pharmazeutisch annehmbares Saiz hiervon. .
8. Verbindung nach Anspruch 5, dadurch gekennzelchnet, dal R? Ammoschutzgruppe ist, oder ein
pharmazeutisch annehmbares Salz hiervon. -
9. Derivat des Cyclopeptids A—21978C der Formel (1) nach Anspruch 1, dadurch gekennzelchnet, daf’
" R eine substituierte Benzoylgruppe der Formel

fur

7

56  ist, worin R® fiir C4 bis C,5-Alkyl steht; X fiir Wasserstoff, Chlor, Brom, lod, Nitro, C, bis C;-Alkyl, Hydroxy, C,.
bis C;-Alkoxy oder C, bis C;-Alkylthio steht und R?> Wasserstoff oder eine Aminoschutzgruppe ast, oder ein
- pharmazeutisch annehmbares Salz hiervon.
_ 10. Derivat des Cyclopeptids A—21978A der Formel (1) nach Anspruch 1, dadurch gekennzeichnet, daf
- R, R' und R? unabhéngig fiir Wasserstoff, C, bis C,4-Alkyl, gegebenenfalls substituiertes C, bis C,y-Alkanovl,
60  C, bis Cye-Alkenoyl oder eine Aminoschutzgruppe stehen, R%, R* und R® insgesamt Wasserstoff sind, oder
(1) R® und R' und/oder {2) R®* und R und/cder (3) R® und R? zusammen sine C, bis C,,-Alkylidengruppe -
bilden, mit der MaRgabe, daB die Gruppen R, R' und R? zusammen wenigstens 4 Kohlenstoffatome
enthalten miissen, oder ein pharmazeutisch annehmbares Salz hiervon.
_ 11. Verbindung nach Anspruch 10, dadurch gekennzeichnet, da8 R' und R? Wasserstoff sind und R fir
85  9.Tetradecenoyl, 10-Undecenoyi oder Dodecyl steht, oder sin pharmazeutisch annehmbares Salz hiervon,

G O
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. representée un groups hydroxyntt hyl e,

i (A un graupo am no-acyle do fornulo: CfI--NH2 45

4" dens laquollo Q raopresonto-un gro%g g!k ene en C, - C,, OuU un groupq
. N-al canoyl ami-no-acyl'e do fornule: a |laqusiloe West. un radi
/ am noacyl e Ifhg einbd Derivats des Cyclogdptids A-(216V80-deP Bortial A) nach

i rapr Asent,.geﬁa.\ggibgamsalm ‘g‘kuegmd Sdurdh h@kea&euzhegp%;mpen eipari Embk«;ds@marenmﬁa C
E Q. (A)  URgER197BA) den Kern von A—2t780fe FormeOIBRI 65

-C~CH-NH 80 .,l 1111111121211112211112! §i 21111! 111 dans~~~~f~f *aue

C Lerdt R grup *lybee | Ceo ngousNacnyai oayed . -0 095 295 oua RS
p:- hydroxy6t hyl e, un groups

un groups met hylthioethyle, un

h , un groupe phenyl.e, un groups
u edEore un groups benzyle
benzene t/s bstitu6 par un atons de

i nmercaptonet hyl e,

. .groups 2-thi6nyle,
benzyl’8 ou un groups
substitue dans | equel

un groupe ne aptoy}
un gr *nd

yI substijt ué

| e {noya

chlore, un atoms de bro s> ajeons d' e0de, un groupe nitro, un groups
al kyle 'en C/-C3, un grgup. dr roup. alco 80 Cl- C3, un groups
al kyl ("6n C1- C3)t hi n groups carba ou un 93%@ élkyl(en

C -C3)carbanyl e; 104D, ' H(.)- ' -N 15

ob X represente u .at d' hydrogbneH 7 un atogs de

brone, un atons un groups amno,/un grjou

en C, -2€3, un groups hygde€xy, un groupS=*ql coxy Yeh oC1- CB
un groups al kyl (en Clg )thIO un groupe rb@oyke ou un ¢
C1-C3) carbanyle; 20 ("

er capt o,

e e o e s o o et et et e s ~~~~~~~~~~-;..~

ob“/XI represents un at_ at ons d |ode un
gr QuUpssam mo, un gr S '
) . ane \ .
_ | HOz/ H—r(
30
' : G
35 ' o . - . o
oder ein geeignet geschitztes Derivat hiervon, worin R" oder R® unabhingig Wasserstoff oder eine
"~ Aminoschutzgruppe sind, oder ein pharmazeutisch annehmbares Salz hlervon, mit einem
Acylierungsmitte! der Formel (5) : - :
w o . HO—C—Z
. ' : T 5
o o / AN |
worin 2 fiif —Q—NH;, —A—NH—C—R?, —CH—~NH— C—R’ - -—5- JL-Nn—c—R
~ B - ; I :
i - © R 0 \\P<x :
. . s N s
g /f><iwu<>d’ a4 N\,

_ B | | | o 1
'—I ! tn) . oder I Iol-NH-c-R’ . R’-c-un—l\/-

\Xr | e AREPE 1

55

- Lol

- \o/.\o /o——o\ ? S oder ' f/.\‘ |
*oder ! . oder 7 Newcr | e e aal

5 o \/ - -e—.\o=—o/ | | _ \-&"

(AR AR VRO

. un oV6Jh§ alkylé




"droxy, un group al kyle_en Ct C3 ou un groups alcoxy en Ct-C3; 35
~~ 5) 35It5) 1F. ou . .ou 40 (6) Tisl_4\ 45 ob B o
ente un radi cal 'bi. val ent de " 0o P88 395{ CH2)a-, et n est un nonbre
desteht, Dek; eirr ﬂ"m"% Defl%%%rm@ASH’ R’, R%, X, X' X?und B wne oben angegeben '

- CH2: NH- - dBfinidrt--sind;~ acyuen-mdmgebenenfaum’rgwweﬁseIsb»emgmpgsnomsm&t Redkt@néprodukt-

' grd@p‘?"%ﬂné@n qs@e@nn@mtc 7, groups ‘benzoyl e substituWde -
%% % fefien "é:qﬁnis:e{g' %@ﬁ?ﬁe‘:\(ﬁ PeftigR A 2497RG IneechelrgedriTms derg]

11 %ai frJ- eriﬂgz iArL‘Tw n, NHR‘ und NHR? schiitzt und so emeVerbmdung‘a,De

M Formel (0 HaB¥ei® Horieid GﬂH’rQﬁdﬁﬂH& SubsihlLishign B HYSHAORP dats AMihosth
mdaltqnn@ftﬂleelb poermehu&xthndi Rbatel, R® wrspinglialy Wasketstoff, wedéh, gididdes

~al ne l)’ﬁ’ B r@u y*aal Q!‘@ s eat'F (Wasgepsteff) aglar rf@u S
G [ e ﬁ"ﬁm@. R A e R e
- CshEL. ou;e.umo,g@ﬁ)u,aﬁe, canoy ke farit eI fudlE T hear :

cefte roser W vedshrdr, ‘naich AaéprisR 18/ \Gadaioh ekdonzvictitet, AOM AR idie Bé.ic\}’mduﬁ§ dércﬁhmfes
far bo rirdemt mpn) juf ué’emdumdeet%ﬁrel n giverv oviBriganpMédiam tselangeh@iie won einerat ONs -

jhydr'ég ,e@,ég’ EYamup ayR ges §§§m "?ﬁ&aé'eceaﬁsQjﬂ?ﬁﬁﬁ@eﬁv"mnsswr@ap\a@@ntaBt bis.
afdmopri ?’ gp? P&tun’dﬂg&érﬁ'ﬁ&&n@tl ga\éldeﬂlﬁm%oﬁggm%us%é deraFa%(ile
cdtfe I e 1er Adlinépiac QSISQWetEﬂdeQGatR%g AgiHoBakdsd tignt chacun un

dr ogenels. Rerfabrepenath enspmcuns g:aaupjsgaennmcmdt Had akd 0Mikroyrhnismus ABtiMIbIPEes
b tzﬁ |UE?ﬁer§g§aH &%emsa grangiumygio 8. chetiengensis - NBRIg r@ﬁs Agih@planes

s 30, RR °%§G"E!&dﬁ'é§""°gjﬁ’&aﬁ%§m 12 PeARHg| e

, iLaua&A dne GPbis. ) bl iR TeRflef dak d
celetnb aﬁd&m;gﬁaaéﬂe%duﬂﬁfﬁﬁeﬁ MiGosRRADE veakanBafbt GUE. A da3 FRYPA"
IZ% 1) T%éhmrdnazw é'i#@tﬁﬂwmaemesnDe]:watdams "Cyadepaptids R-e218780ndert ForrBel (1) nach

: ,v_.,o ﬂ’"‘ g “' "3‘8‘# @awegﬁswp?s E@"%P‘Ny#‘d@dﬂéﬁﬁwhe o
uhR oups me,]‘?;\" e groups  C10O-.al canoyl e speci fique
12

21978 ou Iesa groupes aI canoyl e speC|f|ques d A-21 978C, fact: eurs
t$Cs, un groups prot ect eur ~du gr BYpE0aHi no, un groups. am noacyl(e) de o

| oder einem aktw:erten Derivat hiervon, worin R'® fur gegebenenfalls substituiertes C, bls Cie-Alkyl oderC, - :
. bis C,a-Alkenvl steht, oder .
{b} mit einem Carbonylderivat der Formel (8)
35 .
R"'—C—R™
II 2
{8

40 - worin die Gruppe R”R"C fiir eine C4 bis C,.-Alkyhdengruppe stenht, und :

{c) ein nach oblgem Verfahren (b) erhaltenes C, bis C,.-Alkyhdenprodukt durch Reduktlon :
gegebenenfails in eine Verbindung der Formel (1) Gberfiihrt, worin R, R' oder R? fir eine C, bis Cis
‘Alkylgruppe steht, und
) (d) irgendwelche Schutzgruppen, die in einem nach den obigen Verfahren (a) (b) oder (c) erhaltenen :

45 Produkten vorhanden sein kdnnen, gewlnschtenfalls entfernt.

19. Pharmazeutische Formuluerung, dadurch gekennzeichnet, daR sie ein Derivat des Cyclopeptids
A—21978C der Formel (1) oder ein pharmazeutisch annehmbares Salz hiervon nach. irgendeinem der . -
Anspriiche 1 bis 11 als Wirkstoff in Verbindung mit einem oder mehreren physiologisch annehmbaren
Tragern oder Hilfsstoffen hierflr enthalt.

50 20. Verwendung eines Derivats des Cyclopeptids A—21978C der Formel (1) oder emes pharmazeutlsch
. ‘annehmbaren Salzes hiervon nach irgendeinem der Anspriiche 1 bis 11 als Antibiotikum.
21. Verbindung nach Anspruch 1, dadurch gekennzenchnet, daB es sich hierbei um Ny,,-(n-Decanoyl)-
. A~—21978C-Kern handeit.
22. Gereinigter Nyrp-{n)- Decanoyl)-A-21978C-Kern oder ein pharmazeutlsch annehmbares Salz hiervon. -
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O 20 | . | © AH 25

hk~~~~~----H2 : dans laquelle Q represente .
un groups. alkylene en Cl Cl 6 ou up ggguggsN-aIcanoylanlno acyle de f0'r| § -
25 0
2 dgns. IRevpndication80 " Wor epr esent e un radi cal ami noacyl e bi val ent de

' T&ET}J\I:_E:-351- Dérivé de peptide cyclique A—21978C de formule (1): 3 (a) 0 |
31 obs A represente un_groups alkylenesen C-C O ou un groups cycloalkylene
en Cs-C,; (b) - - OR8 40 g wR°R' .. _

-G CHNH. : , : 4( ou RI

iyl e/ W Pﬂypse hydr oxyet hyl e, un groups
mer cfpt ok hyl @, “un groups ndt hyl t-hi odt hyl e,
ndol&- mejehyl e, 'un groups phenyle, un
_subs {fue ou encore un groups benzyle

represente -un groups- hydr%y
- nmercaptonet hyle, un m§
- un groups 2- thlenyle

45 substitue dans quu u nz est substltue par - un atoms de
- chlorg, un atons d ; Wn at¥ns GpEHmlt b, un groups
alkyle en C-C3, u g&gups hydr ogy, ua xy gn =@&3, : un groups
-~ alkyl (en C, -C3)thi ‘groups carbany \_,
Cr-C3)carbaner;H§g:;zj - .
'~~~~~2'5~~~~~~~~~~.~~' ~~~~~~~~~~~ 50 50 o=. H T
51, X "A" : ‘/’=° Ny % B L .
represente un atons & hydrogene, un atopt de cﬁTore un at Al -
_ ~d'iode, un §§ugroups ani no, ®Q grooups nitro, un g oups aIker en
C1- un groups hydr#xy, un groups. alcqxanen Cl-C% un-grodps .mercapto, un
. groups. al kyl Ven.. C1 )(hl ,...un.gro s rbanyle o, un groups aIkyI(en
-~C1f-C3)carbanyI - R
W (d) -. 449+ ouHQ h*(i il il-l SK\L/ESJ -0 095 295 ou X1
repregents un at one .de Ihjgf at de®oron®, un atoms d'iode, un
groupe am no, un groupe hydrijoxy, jun ggoupe al kyle en C1-C3 QU un groupe ,
al coxy en C 3; = . oz ' ) S o
_ . - 2C,
_ . - _ 1
35

_ dans laquelle R, R? et R? représentent chacun mdépendamment I'un de I'autte un atome d’hydrogéne, un
groupe 8-méthyldécanoyle, un groupe 10-méthyldodécanoyl, un groupe 10-méthylundécanoyle, le groupe .
40 Cyp-aicanoyle spécifique d’A—21978C,, les groupes C, ,—alcanoyle spécnflques d'A—21978C facteurs C4 ou
Cs, un groupe protecteur du groupe amino,
{A) un groupe amino-acyle de formule:

R IR | | —C—0—NH,
48 ' H

dans laquelle Q représente un groupe alkyléne en C,—C,s ou un groupe N-alcanoylammo-acyie de
formule: .
50 .
' -—.w—c:—n7
-
0
56 dans laquelle W est un radical aminoacyle bivalent de formule:
(1) ' ' c")- _
g —C—A—NH—
"60 - _ - : _ o
ol A représente un groupe alkyléne en c.—-c,,. ou un groupe cycloa_|kyléne en Cs—C,;
@ 'o.7° |
_ . |
65 ' _ —C+~~CH—NH—
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o Clo - auc 0; 015

; <H 20 ou_ B represents un r val ent de fornule -(d -2),

| [ast un-nonbre entisr ds 1 3 3; @é’ggﬁy -CH=CHCH2-; 0 25 ~ -

- CH2- NH ol R®représente. un.groupe hydroxymgthyl$, un:graup&Rhydraxgétie nb groupe gemaqwnalhﬂte: yb e

WC C17 swuemm %}%E%Y!ﬂ%ﬂ 'I'R? WV@ZOMWG un gfoupes hREV'F rasa4en Sdndgle-methyles
ns

g hydrogin SR ot e RS, afﬂfﬁémﬁ%’cﬂ"“‘ %@W@%ﬁﬁwﬁe

f_O' medlode un groupe nitro, un groupe alkyle en C,—C roupe hy ro
Ci - dessus uf Yrolpe @ryﬂupta—-cwthai magteyﬂeambaﬁasyﬁ én gau{sa\mﬂ rec,—¢9carbamy|e,
0 {WC R  come defini -deasus; ou un de ses asls pharnaceuti quenent
acTept abl es. 45 3. Conpose aslon | a rgvendication 2, dans iequel R et.
‘R2jreprgsentent chacun un s (o} hy ro hs et R est choisi parm |e groups
5- [N {n-dodi canoyl ~ami nol - psnt ano elgrampe m [ N-(n-
dojecanoyl sami nol benzoyue, |e groupe p- N—>(n dodecanoyl ) am nol ci nnam)yl n,
| ejgroups 2-[N-(n- * ~~dodecanoyl ) am n&l ni coti noyie ou |s groups
N-{n-di ANQY K sgéﬁla QL %}He%fhy%géﬁg FSatSihe dS @hicte, RN AfRRGR Wrkdrfl) QR BRINe d'iode, un
acgept abi S groupUarfiino Rapirdupe aire) irgrodpealiRitdn ajeloumgraipé hydsalyoun graupe alcoxy en
rs¥sndi cat Cefslyn gllmamee:qms.l unResiat elldies CrRalthie: up sﬂgpmﬁp‘?"‘dbr?ﬁruérsmﬁ't’e gliiten.
at pirs d' hy8rdglsPreami¢i groups protecteur du groups amno, un groups 8- '
mi fihyi dj ,canoyte, un groups 10 nmi t hyt undhcanoyis, un groups 1 _
0- m 1 hy‘i dodi-canoyl e, 1Is o ps ’aI canoyl e spigci fi 'd' Ag21978C, facteur
]t 1sa groupes Cd2-afta |ques d' AR facteurs.C4 st .C ;
R list/ R2 represent ent chacu |ndep arrman? un e |’ §Ut e un atome :
;vo ne ou 55 un groups Kﬁ\heur du groups ec cette reserve-
i) squs R est different de ydr ogens ou d'un ‘ﬁ ps protecteur du
'_ups am no, au nmoins un des radicaux RL et R2 doit etre un groups _
gt ect eur du groupe ami no; ou un ds ses sess pharmaceuti quenent -
fept abl esh X'Sepréents ys gome [de ehidre, un @tomectie SEaMepyn Q¥°’"®I‘éﬁ'§°' lup gTpEPe amifD, &g groype |
s CR9hyRHIERAMHE 9reime alkyvie en Citta PHHER BGYREAIRINE Craeept abl e -do cs conposes
6. Conposi selon |la revendication 5 dana |lequel R2 est un atone '
d'gydrogene, ou un sel pharnaceutiquenent accept abl % ds c conpose. 7.
fposie elon la revengicati gh 52u 6, dana | eduel ARL est un atome
hydr o§ ne, ou un sel phar I qyenent aq,gsg&.gge e £S fonpose. 8.
. , ddna | equel R2 gat l]ln groups pr ot ect sur
du groups amino. ou un 65 se Waceutl guenent th abl e ds ce conpose.

Fpose solon |la revendicatig
g
‘J \
445

oil B représente un radical bivalent dé formule —{CH,),—, et n est un nombre entier de 1 3 3; —CH=CH—, .
—CH=CH—CH,— ou

= -(n

. 40

50 ' _ : : : ) —CH,—NH—(l;f—- :
R? représente un groupe alkyle en C,—C,; ou un groupe alcényle en Cp—C,;
55 (B) un groupe benzoyle substitué de formule:

. 60 - - °

85 dans laquelle R® représente un groupe alkyle en Cg—Cis;
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phrncefi ueen acetal de ce conpos6.illil 0 095 295 9. D6riv6 de pepti
cyclique A-21978C de fornule (1) selon |la revendication 1, dans |equel 4
est un group. benzoyle substit ued Q98 | e: 15. dans laquelle Rl est o
groups -al )@Q reser“e an atgr]ﬁ§ d’h drgﬁg ﬁ%tﬂe%hlmehypgtaggagbroﬁm L@ttam $#Rd& hOTE, o
-un_3t ofRy,plenitd, AR Groubd) pﬁﬁc QA SroubdnydFoRy A gRiubé Bcoxyiien G-OTuRR ualgklpe en 17
C - C%Bamnmgcpunﬁmhy roxy “un 1 groupe al coxy en Cl-C3 ou un group v
“al kyl (en (Cl urGyunsiatkyle en R2—G s tun groups Yehnoyle @v—o’gmwnwoqm algpnaigen ﬁp‘o‘t:@ct eur
du of oe ntua'iﬁ"wat subglitygravaecelip sy que B ehR cBtemPR fefYRM coMUUSHMas 48%omEp

eht erle%Zrﬁg cHfeuf OF SthEarhyllogdfd &MinlpAs ErR¥RbIe hveat | on

Dor v R Wgusgi (6L

1 dangn
"aut reesbme qie) Ioesqde y n%gmmpmem clipcan

pri6, Ak PELREHT CdpFesEiier

QH Groupeckidy Bdtd 8 EAMEAHC, | avedicette
preataing 1hedregﬁn€:4B ®1¢|eut éma srg e 8-

_provecheuwwaan

aIcanofF@‘ f“@%
chacun ?
et/ ou Giof rog eRdn gFodube em

en @4, ]néﬂi,ylﬂmd&amlec &t groupecCopleanoyja Gpeaifiue)
. cont enspécifinuse AR 198C  Terteys & etfisoifsEoune ProtersY v aravRe ffRINGrd!n gERUPR ITHgoacyle

pharnaé%ﬁ¥mﬂ&enent accept abl es.
| equel
choizsi
group$ dodecyl e,
cotpod . Pr

- 5107 e eptyn B

caragt6rise en ce qu'i

v

A—21978C Ie noyau A—21978C de fornul$ QS) 30

| —W—C=R SRR I (ol
thHR 3dans|aquelle o CH3 400 O—LO .o~~~ ~ |L.CONI -2 H-. '
H/ 4 W représente un radlcal J#ﬁ@ogcylé bivaldnt de formule N | 844 5;9 N 2 50§
\ 60. : : (a) 3 ou un do sos d6rivhs *

@ up Jrovnt ﬂ@;mét!mu

ﬁiﬁrﬁ%?es se%nﬁ'iar :Qm fn@f elof iareverlication 1044nd ledel Rést@h R

Rl et R2 representent chacuym un atonse 25 d' hydrogene et R est
parm un groups 9-tetradec6hoyl e,
ou encore un sek*bH&rNﬁceuthuenent accept abl e de ce
araé
enallﬁy ne

consi sts h .aqyl-er 'un facteur du peptlde cycllque

yle.amcﬁs ﬁgg % Fg’ _,
6Ecan e s f 'gt‘ repr eéent ent

cﬁn@ﬂw 4@ Yroup € o-asthgkiedécanaylgr oupeued /| | dene
878R; o les groppes(ei-gleanoyle v

11. Conpose selon | a revendication 10, dansgm-

un groups 10- und6c6noy|e ou un

go- féldb

|ca I ons"

éj —Hn 09 er; é{ggpaqpalgg&é

| -
e QUchon es re ug ou 9,

pr ot ~gha do . mani bro approprlde ou
|ndd endanment |'un do I’

g repr6aentent chai cun
autre un 3ﬁ§”ﬁ’h

ydrogi ns ‘ou un groups protecteur

du gr 0%5\ RPresbRte URAWYr&RE Akfanddn €66, 58u @ﬁblaupe cycloalkyléne en C,—Cs

OR“

(b)
. I

' .ou R® représénte un groupe hydroxyméthyle, un groupe hydroxyéthyle, un groupe mercaptométhyle, un

45

- 50

55

&0
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 —C—CH—NH—

groupe mercaptoéthyle, un groupe méthyithioéthyle, un groupe 2-thiényle, un groupe 3-indole-méthyle, -
un groupe phényle, un groupe benzyle ou un groupe phényle substitué ou encore un groupe benzyle
substitué dans lequel le noyau benzéne est substitué par un atome de chlore, un atome de brome;, un

atome d’iode, un groupe nitro, un groupe alkyle en Cy—C,, un groupe hydroxy, un groupe alcoxy en C,—C,,

un groupe alkyl{en C,—C;)thio, un groupe carbamyle ou un groupe alkyle{en C,—Cjjcarbamytle;

i-;

ou X représente un atome d’hydrogéne, un atome de chlore un atome de brome, un atome d’|ode un
groupe amino, un groupe nitro, un groupe alkyle en C,—Cs;, un groupe hydroxy, un groupe alcoxy en
C,—C,, un groupe mercapto, un groupe alkyl(en c1—Cg)th|0 un groupe carbamyle ou un groupe alkyl{en

C,—C,)carbamyle
- 9
(d) ‘j’—x / %ﬁ“""' N
. \.>\1 .
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65 ph ﬂrrraceuthuerrent accept abl esa avec un agent d'acyl ation do formul e
4 0 095 295 5° HOC:Z 0 5 dans Iaquelle Z repr65ente

_-.;‘;;A—NI—{-C—R?, -CHNH-CGR7, 10 ¢ Rs -~ 0 10 '20

| XY Of@( . -0 095 29525 N\H G R7

\ , un at med iode, roupe amm un groupe
NS~ T JC- N* repr%gr:‘te un atome de chlore, un atome de brome un ato %bg w (? % p

S | c,—C
dérivBs acti vgs oL o}ipe ﬂg""ﬂf-&ou%gr%peacoxy St B ant les si gnhi. f i cations

d6fi nles precedemment 45 et eventuel | enent, si- on le d6sire, 6lininer |'un
ou-l'autre5groupe protecteur qui pout etre présent dangle produit de |la
react}.on. 13. Proced6 de preparaklon.d un peptide gycl{que A-21978C sel on
| " unej: .quel conque des revendilca- i N4 a 8, ce pr% conprenant: (a) la
mtlon d' un ou plusieurs desfﬁfoup S an1n00NHRC HR1set: NI9R2 afin de
ser um conpose so de forrakes (1) edans | equel -oquIusjeurdees
radlc_ux R R et R2. representent u roupe protecte u groupe anino,
yette reserve qu'un ou plusieurs des radicaux R, Rl .et R2 est ou sont

i nitifgl ement des atomes d' hydr ogene, etlou (b) Ia d6acylation d' un conposd
de f_@nul eis(1). dans Iaquel f¢ R dst r§§nt de |' hydrogbne ou d'.un groupe
prot gé¢t eur. du groupe ami no, afiT pr epapethian conpos6 de forrrul e (1) dans
| aqudlil e R est un 5s atoned hydrogw 6ventuel | enent, si ‘e desire,

eli m',-’_‘_‘_er |'un ou |'autre groupe protecteur du groupe anmno R 0u R2 pouvant
etre gro6sept dans le produit de |a r6action. 14.. Proc6d6 selonla =
r"av‘en:. cation 13, dans |l equel |a nethode de-: deacyl ation consiste oser

| e .cCRbOS6 demﬂblrem#;@telundm* mwlwaqfe'lm%ﬁq-u@!ﬂn—#\eﬁmét URTPTRE eftier daeaem—gﬂe@*'—:
qui 48t produrPe=PAarCHmiftcro- organisme de la fanillie Acti nopl anaceae .
jusqyz A ce‘,squ une |rrportante deacyl at Lﬁﬁzﬁﬂhj_c_&ffect uee.. 60.. . 15. P.r,ecﬁdﬁ.-_..a:

R? représente un groupe alkyle en C,—C,; ou un groupe alcényle en C,—C,,; ot

30. * R®représente un atome d’hydrogéne, un groupe protecteur du groupe amino, un groupe ammoécyle
de formule .
0
35 I
—C—Q——NHz

comme défini ci-dessus, ou un groupe N-alcanoylam'inoacyle de formule:
40 ) o
' A
—-W-—(:—-R7

. comme défini ci-dessus; ou un de ses sels pharmaceutiquement acceptables. -
- 46 3. Composé selon la revendication 2, dans lequel R' et R? représentent chacun un.atome d hydrogéne
E et R est choisi parmi le groupe S5-[N-(n-dodécanoyllamino]-n-pentanoyle, le groupé m-[N-(n-
dodécanoyllaminolbenzoyle, le groupe p-[N-{(n-dodécanayl)laminolcinnamoyle, le groupe 2-[N-(n-
dodécanoyi)amino]nicotinoyle ou le groupe N-(n-décanoyl)phenylalanyle, ou un de. ses sels:
. pharmaceutiquement acceptables.

50 4. Peptide cyclique A—21978C de formule (1) selon la revendication 1, dans lequel R est choisi parmi le
groupe comprenant un atome d'hydrogéne, un groupe protecteur du groupe amino, un groupe 8-
méthyldécanoyle, un groupe 10-méthylundécanoyle, un groupe 10-méthyldodécanoyle, .le groupe Cio-
alcanoyle spécifique d’A—21978C, facteur C, et les groupes C,,-alcanoyle spécifiques d'A—21978C,
facteurs C, et Cy; R' et R? représentent chacun indépendamment I'un de |'autre un atome d"hydrogéne ou

§5 un groupe protecteur du groupe amino, avec cette réserve que; lorsque R est différent de I'hydrogéne ou
d’un groupe protecteur du groupe amino, au moins un des radicaux R' et R? doit étre un groupe protecteur
du groupe amino; ou un de ses sels pharmaceutiquement acceptables.

5. Composé selon la revendication 4, dans lequel R est un atome d’'hydrogéne, ou un sel
pharmaceutiquement acceptable de ce composé.

§0 6. Composé selon la revendication 5, dans lequel R? est un atome d’hydrogéne, ou un sel
pharmaceutiquement acceptable de ce composé,

7. Composé selon la revendication 5 ou 6, dans quuel R' est un atome d'hydrogéne, ou un sel
pharmaceutiquement acceptable de ce composé.
8. Composé selon la revendication 5, dans lequel R? est un groupe protecteur du groupe amlno, ou un

65 }. sel pharmaceutiquement acceptable de ce composé. | -
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16- Proc6d6 selon |a revendication 15, dans |equel le nicro-organisns est

- choisi parm A utahensis NRRL 12052, Strept osporangl um roseum var.

hol | andensi s NRRL 12064, Acti nop/oa%g ouriensis NRRL 12053,

. Actinop/ enes ‘s NRRL 12065 ou Actinoplanes sp. NRRL 8122; ou encore un
leurs mut SrRESVeNP wBtidey¢ligus A—21GTEC KR Tarmu|(1) shlor 18 sevendicatidn 1, dans (5008 R €205,
Proced e e SANZPYIR fHPSHURICBIRIME des revendications 14 a 16, dans | equel

1" enzyne est. presente dans une culture du m cro-organi sme producteur

-d" Actsi nopl anaceae. 18. Procede de preparation d' un deriv6 de peptide - E
cyclique A-21978C de formule 1 selog?” u% quel conque des revendi cations 10

ou 11, caract6rise en ce qu'il c %ire reagir un noyau de peptide
5 cyclique A-21978C de formule 3}c efini; dans | a revendication 12,
(a) svec un agent d'acyl ation. de for 2(7): ‘R‘ COOH:

(7) 70 ou un de ses derives activ6s, ob R10 represente un group. al cenyl e

en C4-Cl8 Qu un groups al kyI e en C. - C 6vent uel | ement substitue; ou-.(b)

avec undaﬂéfapw? ap%aﬂ "Oélp?jg \est ome. rogéne un atome de chiore, un
3 ato rome, un at me d’iode, un groupe m 0,’un groupe alkyle en C,—C,, hydr

( ) 755 roupe alcoxy en C,—C; ou un groupe alkyl(en C ;ﬁrhhm et R? est un atom ¢Idr %jne u %r&}#ﬁs

R11R12Cprotedblr @& 9Fbiufe sHinél AAUARIGRES selélp geaticueMBnt@dce oventuelTe

redui r e uno.Pédbuietpegtide gydigllerre-20978CAe erﬂulelmfm«nmatéﬁer(dﬁﬁuoon -dbesisael RAV et

b
ment

former: 'ime%sen@mgam ;g?pt@mme@ '1undadsutr3 etg'lne dmvdwéz%wwov 'e(léfeqrn e un
- grou e é]:@" é egéqglle UbStﬂjuegR" Z:'Ey ;':31 5-% dr§g£1fﬁ§ P ?’RB Ou
! al;ffreougﬁ)&!laﬁa E}fogrﬂ s@hlR? JoQ UNBR Jvemm; Ji‘gd?& GlcH . o Vet
_ L,aut re:edeﬁsdrﬁamb 168 Bfoup)R, R0 R? dbiventGhntehir dhesitiliSau ma‘mﬂ atdineside Eatbidrid} duuh

h rrracd;usles L@n@ameptmlesn redi ent actif, un derive A-21978C de'

for %Ofs&'eymdsca RremiR g8 CWe Ly ftame ne
Jy e et ?ﬁ S

pl usi'eur sy, &Spr@ atiok RIATdé

A- 2197 Sfteidenqhi@ HesLrewndi &anoth. Brbuc!EcsmenseérSoe alr doBsistd b aqueuef&:teemem

sel on |cveligue frr19E¥h tprnovacs—219%Ediferauled®ls 1 a 11 en vue de |'utiliser chre

anti¥ioti que. 21. Conpose selon liarevendication 1, a savoir | e noyau

NT- (n-decanoyl) - A-21978C. 22. Noyau NT, -(n- decanoyl) A-21978C-purifie ou un

de sea sel S phar maceut i quemnent accipt e:jlnﬂé 30 35 40
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ou un de ses dénves proteges de mamére appropnée ou R’ et R" représentent chacun mdépendamment
I'un de I'autre un atome d’hydrogéne ou un. -groupe protecteur du groupe amino, ou encore un de ses sels
65 pharmaceutiquement acceptables, avec un agent d’acylation de formule (5): :
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" dans laquelle Z représente —Q—NH;,

10

5 © HO—C—Z
' - I
o

—A—NH—C—R?, —CH—NH—C—R’,
H
. | L
| o)
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, SXE /N '
T e T e
- \.Xx" ) ’ \\\.Xx1 g 4 N
? N
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R’-C-NH—I ! ou l I ou —B—O/ \O—NH-C'-R7 .

ou

ou un de ses dérivés activés ou Q, A, RS, R7, R?, X, X', X2 et B ont les significations définies précédemment
et éventueliement, si on le désire, éllmmer I'un ou I'autre groupe protecteur qui peut étre présent dans le

produit de la réaction.
13. Procédé de préparation d'un peptide cycllque A—21978C selon I'une quelconque des revendica-

tions 4 a 8, ce procédé comprenant:
(a) la protection d‘un ou plusieurs des groupes amino NHR, NHR' et NHR? afin de préparer un composé

de formule (1) dans lequel un ou plusneurs des radicaux R, R' et R? représentent un groupe protecteur du

groupe amino, avec cette réserve qu’un ou plusieurs: des radicaux R, R‘ et R? est ou sont mltlalement des

" atomes d’hydrogéne, et/ou _
{b) la déacylation d’un composé de formule (1) dans laquelle R est différent de I'hydrogéne ou .d un

groupe protecteur du groupe amino, afin de préparer un composé de formule (1) dans laguelle R est un

- atome‘d’hydrogéne et, éventuellement, sionle désire, éliminer I'un ou I'autre groupe protecteur du groupe °

amino’ R’ ou R? pouvant étre présent dans le produit de {a réaction. .
14. Procédé selon la revendication 13, dans lequel la méthode de déacylation consiste & exposer le

composé de formule 1 dans un milieu agueux 3 une enzyme qui déacyle et qui est produite par un micro-

organisme de la famille Actinoplanaceae jusqu’a ce qu'une importante déacylation soit effectuée.

15. Procédsé selon la revendication 14, dans lequel le micro-organisme de ia famille Actinop/anaceae N

est un membre du genre Actinopl/anes.
16. Procédé selon la revendication 15, dans lequel le micro-organisme est choisi parmi A.-utahensis
NRRL 12052, Streptosporangium roseum var. hollandensis NRRL 12064, Actinop/anes missouriensis NRRL

12053tActmopIanos sp. NRRL 12065 ou Actinoplanes sp. NRRL 8122; ou encore un de leurs mutants ou
vanan S.
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17. Procédé selon l'une quelconque des revendications 142 16, dans lequel I'enzyme est présente dans
une cuiture du micro-organisme producteur d’Actinopl/anaceae.

18. Procédé de préparation d'un dérivé de peptide cyclique A—21978C de formule 7 selon I'une
quelconqgue des revendications 10 ou 11, caractérisé en ce qu'il consiste a faire réagir un noyau de peptide
cycliqgue A—21978C de formule 3 comme défini dans la revendxcatlon 12,

{a) avec un agent d'acylation de formule (7):

RI*—COOH - | 7

ou un de ses dérivés activés, ol R' représente un groupe alcényle en C,~C,3 ou un groupe alkyle en
C;—C,q éventuellement substitué; ou
{b} avec un dérivé carbonyle de formule (8):

R‘l“_ﬁ_aiz . a - . ) . (8) .

ou le groupe R“R"C-— représente un groupement alkylidéne en C,—C,,; :
(c) éventuellement réduire un produit alkylidéne en C,—Cj, du procédé (b) cl-dessus pour former un
composé de formule 7 dans laquelle R, R' ou R? représente un groupe alkyle en C.—Cu, '
(d) et, si on le désire, éliminer I"un ou |'autre groupe protecteur pouvant atre present dans le prodult de '
"'une ou I'autre des réactions (a), (b) ou (c) ci-dessus.-
* 19. Formulation pharmaceutique comprenant, comme lngrédlent actif, un_dérivé A—-21978C de
formule (1) ou un de ses sels pharmaceutiquement acceptables selon I'une quelconque des revendications
1 4 11, en association avec un ou plusieurs véhicules ou. 'supports physiologiquement acceptables.. . .
20. Dérivé A—21978C de formule (1) ou-un de ses sels pharmaceutiquement acceptables selon Fune
quelconque des revendications 1 a 11 en vue de F'utiliser come antibiotique.’
. 21. Composé selon la revendication 1, 4 savoir le noyau Nyp-(n-décanoyi)-A—21978C. _ .
22. Noyau Nm-(n-décanoyl)-A—21978C purifié ou un de ses sels pharmaceuthuement acceptables

&
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