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definition. ﬁﬁxed Noverfiddr 20f 19782se-. conpound s W|th| n For nul a T are descrl

in the |i®erat uMéhen\Meenhy)aqugsn aed is Cqth e pouedséhre dls@@&d)lnaik&w{nd?ate]nt 8@018162
[err] is [erF']d"‘t SN B‘(ﬁﬁ‘b' g ptédz

produced by § I e A~ el e i

Regi onal Resggggis oratorYe partnent o Agrl cul-ture,: -
[11inois, 3dJ. S. AThe (cambhmesmewm&rsx |i$74|sde:ama|ﬂ| tpeﬁhnsrt,dareldascﬁedi meU. Bloodedre i
3, 950, 357, i s;"!;r"u@ag't’i ; 7P'P0|BS 1r81h91©‘$6"sﬂ7m M:g{gﬁmsétﬂibtﬂﬂeﬁi dﬁﬁ'k&/@?ﬂ! vee %?mlcgqﬁslmeg‘
t hi enanyci n,

atoaen: o SLTE O Sl AL e Pl T
their pubbks shed akah.@rbraawd\taémtssmthTMe tnﬁrnmwnatudaaf hpPutis aNtRCFAnimidoyl
t hi enanyci n gfdeN-agetarsidgybderivativasidf thienaniycinsTreweystaliine foarh 90N darimidegl thiddetyycinswhich
cl ai med i n BBIsyreeRthPhtes flesaibed. Suabsoseful in §%m@'a°t§ﬁyf thig, invegtion. Ajgramugle ifisirating a
derivatives BPETRLHVAYE mP'FI"%ﬁVg‘P&TWF’ﬁ’tf«?H‘EWﬁ\IO 848,545, issued May 20, 1977.

The unsat yg at ed side chai n- cont ai ni fgePHANKEExaMPLEO cal | ed
N- acet yl de- hydr ot hi enanmyci n or Neofmimideyli thiengdinyicil. éfpgtéldel On product of S
cattl eya, Nmtgpsesﬁnzwlfatmdiatemvwo&lorWatent 4, 162 323, issued July 24, 1979

and al so in Bel -Bpgked\fask Sy a Pad sgigr ‘B’ef' 0
o of ﬁ, L giﬁmg}t“@ H st %g e S
desacetyl 89 Atrogfya loaaeen .ﬁ@@nestann réﬁs'eﬂ\e

Pal ent 848, prnsswm%ydlﬂtﬁt fuih&e'f WheEpdltth reﬂunfeﬂrawBroilmat‘éB/ 85 miruees.

unsat urated thi é’harﬁfetion migueovasHtiredia eﬂldrt na&@ -evtre taP@“éQ'%ﬂefPé'de iThe ether was

b Ilshedsfrﬁg}?})ﬁg"ﬁéf {i}%r%% .2""7?5?;3%? Lt. &‘%e fags Zf’fé’us;%}; “:;“:tégf:ndd?j:.

ydr oxysul §Rdhd-eneHa hen Hostad
or [err], arwitiel5a0 madof asaeahtildﬁea Yn vécﬂonub KoHhed25venRel2 et ®ndive
grant ed Junebéla/lfomgaﬁlaamj/d Hnjbndghi@di Whlentohd Patent 7, 734 457 rant ed Ivar

3, 1980. cet {’5
ros,-ena SR e ?@:;gaigvzztoctg T
28 05 724 an SO In renc E’a ent. ebr.uar
978. Sone OfS@hBSBeﬁvatliaﬂdSn ofoThmamngsn i n -t he.: [ err] -and [err] seri es are al so
known as der i vafThigeagnycin (in the form of a 6 1. aqueous solution, pH = 6.5, concentrate from the fermentation
broth, containing 28 g. thienamycin) was placed: in a large beaker (12 1) and cooled to 0°C. The beaker
was equipped with a pH meter and an efficient high speed stirrer. The pH was raised to 8.5 by the
careful addition-of 3N KOH (KOH was added dropwise via syringe to the stirred solution).. The solution
was treated with 6 equivalents of solid benzyl formimidate hydrochloride (~100-g.) in portions while
maintaining the pH at 8.5 + 0.3 by the addition of 3N KOH (200 ml.} using a syringe. The addition
65 required 3—5 min. The reaction mixture was stirred for 6 min.-at 0°C and then assayed by liquid

)of
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~~f olivanic acid (see Corbett et al., J. Chem Soc. Chem’ Commun. 1977, No.
24, pp. 953-54). Conmpounds of the Fornula:ll above when R2-is- hydrogen,
al so cal | ed descyst eam nyl thienamycins, are lained in French Patent
7,814,597, granted COctober27, 1980 and also in Bel gian Patent 867, 227,
| ssued Novenber 20, 1978. 25 ooméﬁﬁerr] I's hydrogen, and X is [err],
t heseciroumh t1&irBurd icSRPIOTADF tHa rBRtGH. Re FAIBALIaS 8GustE&Pio PR With HFHEDS
2, 751THe2MIumik iof e rddotidmiieture nhs mik@siifed, dndithe sinaioy Gasassyyee bypuv.iThe odutralizedt Whi ch
R2 |sreat8@Hz®tmlma cengent{agad/th Hisﬂ[@rr revmosmelﬁ umaanﬁsﬁweaﬁdme sf thepor t@

\%_asemeaayred agd th nce F
Patsengn%f ?ﬁ”@f gl 8 fpedum pﬁﬁw smﬁﬁ%uﬁ&ﬁ whm oo s h$?f@&"esa'r gran

penens”, are “descri bed by R B. W)odvvard in Recent Advanc_es in the
Chem Sttemc Obwpe BOW- >Lac¢raomat\aaraanot| cs J. EI ks (Ed), The Chem cal Society,

London, Tbggoncen tfa'@d75° O‘iﬁ t 1\R9F"91"t 500 ¢ -
redt s SR .?%fﬂb'ﬁg’ aﬁ_'a;ed b

Cct obet nf ﬁﬁrmme 1Gebrb Boll, foll Q&Bﬂé of r%ﬁ and

U. S. &ehanl oda ﬁ}%ﬂtréb?a’n of zsmeda thafiorawys. addayed By OV (13‘:‘00 dnlut.onPHH;om irgdtibiy ¢
pr ef ewsseamittedaed gwe\mptahanmmhg NFmpeasmtym:emh hetivs vak calouiped Tbisbaineing laed

o m A E@ R e e S < 23
usef uj rbrahetn a&@s,tuven Bhé

b Q&ter?.\mva A5y
pr ef efidre dhenejunaf. THE KEm guts hier: @abgntrated chahd Eirse é@nosus umt at <10°C as far as

| L JSRRsitp\EerEHANPIBN U tarB friadioyhs cammistedrye the, cireuiarory skdpiorator St isgs than Benzy |
f or mi i ‘Gateotil ¥yenPbihoyE 590 ol 1°°"‘EE1‘IF’%"§ WASPENef ask fitted with an addition

funneg,, %VEFJQéﬁ lgpllof ngorm.g.m;i, ,an{ée,g}nwgn condenser, - was- charged with a
M Xt UF & §he REREate? AN %és Gtep ié- sbfuste®|tp mrma&ed@ry( 2dd QN-forndimiligyt oI )
aneds 4thieamhycthr mnebkaaved(ﬁyzm wids; JbouiT8B—A0%! Thecconamtratei wascithexed gbroaghs i y at

room Q'@ﬂ?ﬁ plags fren ég u"Lma@rtv)amﬁ iBtlaregyErienmeyas Saskcirive valvanep énd2PP midiaf 34 i de
ﬁ;;f

(157 ¢ e g fliarp 9""6‘F A KO PN SR TR BB ASTIPYRISSE" (i ng t he
addi t1on, 419,9& Is -lﬁz sQ&:thﬂkthBﬁGmﬁﬂQJhQa( WiR 1081 Yol 250t RIS of HPE

I eact 8@96 3Niextansl dolloaved By n/lesadlume (o) o 134l stitdolnat Matime npkrafudd Mhé epgads at ur e.
The e\tvwerdﬂmgn r@ﬁe\ferw %Jy-Zﬁléwm atve @RPraxithaBlyOa AP% qyprafh vield ef Mfprpémiteye i n 500
m . |e5_ ca resI%f on a %S % of N-for?mr?n% Irgu }:l“rlrf% Warse asréé as dvg’oargnaQUt es at
room,toﬁgm ure recﬁ pl Pace vas Al POweE Y 0 PP and T Ne
et her - acetlc anhydr i de was agai.n renoved by decantation. The solid was
col l ected, lﬂ}éofyl4542%lf01md msﬁﬂéd with 500 m- of ether and dried in vacuo
over KO—I"iathe'z give 130 g. (67% of benzylformn mi date
hydr ochl aﬁ%oﬁm; t"'lg #@ % The product was assayed by NMVR [err] ( DMSO)
5. 4% (s, [err]), 9.0 (s, 1 H HC=N). 55 The product
i s t hesiord &nygfunﬁv‘. patiieted bJs ﬂe:mrmetameaémmmngeaanwberambowm @wi=de at 0OC
and a®¥/e. However, no appr.eci able decorrp03|t|on was detected on storage at

[err] for 2 nont hs Step E%‘ﬁi ES]&,‘ 8&1\%}! nanycin Thi enanycin (in
the, Tor mof g, Qﬁ‘i P Ehmly N B R

f er mediiepliddR8 | ntobﬁ% sorbHBicH Br'o&ﬂ:t 4 bﬁw}lﬁéﬁ n V@it iPlcR ihha @ large
beak edop riuﬂwb)apamltmo@bam6048Gneci'b®chmlﬂelhemah equi pped with a pH neter and

an effi ci"@n@onl'hl jors ob the @W'rqhemlca"ﬂﬁeb' O@a*blsr'eﬂesw gl e Bhigna mlyhe closy ef ul

addi t§ogwowd o8 ' °P'I‘?B° .
Sou §¥§é§ Eﬁ@f:ﬁ:ﬁﬁﬁsw e LT T e o
formm daﬁeec o[ @ | 168 . e~ 3&Paraoly - abirinRerddl w&s.nwah&ee tmwanainw.rngnawe pH at

8 5 -cofpBurislye arhhae schdhidtered lrm'hmﬁéduldﬂ}-lo (- BOvenbusly lusmognta ofsgf—nmggnglﬂ'dﬂ&yaddl tion
fge opfoud timessg  0C and

%5 %?ggg‘ %mﬁﬁw;%;%e;'rédm/k@ﬁavni"ﬁmeé dmee rmns eesu e
th n i on of
the- Py .&'ﬁﬁ'@‘gg n%%ea‘.‘z‘hmq.%g ﬁtsit % e Vol une of

t he reaCtl'héthoBﬂ p{rbﬂdfra:l W gdTRASIS! bRGenti NElowm €0 360 Iluirlté)& oS siagle awsdl obywd V. The

neut raystalind cogwoundsn omd hemg‘ el-fﬂammmovlctbremra\tcsdamd)tmeSo ¢r beimgn (4)h&24222%€er se

osffosgige HFW'%ﬁBf’E;F? °"a’1‘ %Ffa id, tq?Edc'Fr,:B' e. tip Stﬁf UBRUS ‘{ur’w"%i[hd t he

pH Wa%he ATt @enm*{u ok lodch o8 ﬁ aﬁé 64 3‘* ered
di#raf tmmbﬁﬁcnﬁblﬁsﬁfo day lof Eﬂa\/.ﬁhuafby

pr esent aﬁé afmponents whether administered separately or together are employed in pharmaceutlcally
65 acceptable carriers such as conventional vehicles adapted for oral ‘administration such as capsules,
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\

concentration. Step C. Dowex 50Wx 2 Chromatography The concentrate
(750-1000 m ., 15-20 g.) was applied to 0OC. to a precooled 18 1. colum of

10 Dowex 50Wx 2 in the pot assi um cycl e (200 400 mesh resin) and the colu /(&
was eluted at 0-50C with distilled dEI% § Jqter a flowrate of 90

m/m.n. and a head pressure of 0-45 psig. Forefun fractions of 4 1., 2 1.,

and one 1. , tablefse ot tihdie Gbiatorfsodrl auestasibys. T8e fcbmpanemsssepératéli(brntbgetmcdmp d@sud be
one ifi nal f r diesoivesh inog vehicte a@a@hf‘t’tﬁd@tﬂrs@mﬂ%dy' iay-cQitpile (gymylgtiong fpr aral ugei mAY
NH2QH ext i ncielyfe diuentsngrenuiaing agerits Aesqnpt ?sg f'amf reje'fg ad pRating, agegien An

fractTon wasSEaPRsanse! u "Efé’@m N he ATt SERR e AL DRGNS bt HasayRthaa:

for liqui c&mﬂagse@m@byawrl ty and the ‘desired rich cut fractions were
conbi ned. The pHsofiotéchebavanthe megsentlycknoemt meferme chethed ris nerdntbral badrbinistpddonedf ghe
and bronot hyFPgi"a'BYthe CP#%?WP@’ e a‘t’tebﬁ%'%fﬁ'&fe'iﬂ)aédfﬂﬂffiﬁpéd" 1ofp! geimipisyation fof the
netessary. TREPEYMMREYYich cuts (3-4 1.) were then assayed by W and the
total formanidine contyopBSORHHsSING el coMBINKIN ANTIBAEIERRILdAGENTM the

col utm. The ri clAsCabied, WikpsiticdNiediés’ MAtB Ckhidferibye, 8 WRKSE MAKHS iabd 8| sembbynthetic
[err] as fardaivatpes ssevbaled a mhlenmtatabohsdnmedﬂtlp'apatmﬂavtqi elBBm?Idn in tha garious species

conpl et ed e’taﬁ@eéu"F%‘{fPa{ m ‘"s‘f ha*"‘tegb‘?f bA"sf&b‘Féqﬂe 0
of about 560ﬁ ;ggmréﬁf hétt e é‘lilE : crllz éf &mﬁ% SeChI:lch
N- For mi mi doy fhP@BBnEﬁérﬁ GSQI"'@.QUF dedla l%o Gr&ﬂhtﬁ EJ.PI BdaRdts lﬁE&Dmbngy Vol. Vill,
adjusted to Wlay-lnta’rscteecaeslsaas NewnvdrkNarfdoGampbelt) Byil: LRSY-+C, @adsnRM. andBalibwrE., “The

assayed by U?N"f'ﬁﬁsm a%’éu’fm%ﬂ%O% Partitelagofiensh Divaetidastis Siorhive Podiehieag 18 371

sintered gfabee RELAR ke Y ) Do Ak 86 hd TR o Rl B O
vol unes (, zzgqa.rﬂ.p;?i ip ARty S o i Sl CO MR on st
sol uti on wascdrgolhds oa:tmu"mmotye@megmwtreayd‘rauheniﬂhlamnaueas) tﬂ!l’hdsomblhk&f nsr]apa‘mron of
12-24 hrs. Thigemid tlﬂ:llased/mhég hdwsd‘hb roseduts i9as fqllb\tvs ae adrmlasnétemaemmhm 531
0.1 vol un'é5(énﬂ5 Q'Z' nd thﬁ com ur%? ;2pa lna concentr?ﬁafrer era flve inu mceﬂgggn
(100 m.) of g idyopt e ﬁa i s’(ié%l

o6t d {o Jors BIRNVC I sveemu utes,
vacuo for 12at2zt7°hra‘nd ttyerogb.yef GDPPliOMbaaIe oy the dakadiepatal darisRyY ime at 275 nm.
N-f or mi mi doy Inhibhibe vé thecdnayniel B -gbl@geg. By. couparispt |t@alstane$dlrmrscamraum§®o ghibbreamd is

of N-fornem S Ak P'FP' ﬁyzde'ysavqeataats Kabihipeis thg eonggntragipn giushe BBibitor which
theory 45. 42947 ﬁi 5 mgfi&ﬁfr%%%th iﬂngﬁﬂ’ zséqéé'ngéjéaeer.yhasamuch

13.24% f OUHF’I Qisdtia SUht of enzyme
i gnition, u:@édEHotﬁ e é‘nﬁlllﬂéhaﬁwéiﬁ Have| £sim]iar aBhitd for e dlp‘epﬁdé}%fuhhérﬁorﬁﬁlx's of
300 W E% —IDBQ’BOYS I\Eﬁm WGF'LJQ?"N@"F?E“? rwzmﬁsme% As nenti oned

above, the thi eﬂ%ﬁg’é gsﬁe e ys S "br,';'tzgtﬁwﬁ el mogare to oo
di peptidase 'fm‘ﬁ,' ‘Br 0- tioh of a% Qfdﬁ he intravenous or
i nventi on, butbcmsn §-|r at B ddséRRLHd n@gm@ JGRAWItAMo din. THidr@hycin

concurre nu& y relteveeyin tHe. uriidievecofrboun aérodits thén dolmpared with it he:metyarh a cdml’rpltgrdlmrt@;wbif:h
this inventi tast eﬂiﬁpwm“@hhefrﬁ? r:‘fhslt@!%tss con olund can be in the afgyrlmder e Biee
phar maceuucgjff ion ssg é)Ef lnaa marrtn1 ?dfe:{g: t@megéﬁpﬁﬁrqg 5%%$e¥hls b|oas . with
phar maceut | gl Hobls bphanTed @58 es t et b .&@m.abeuefm b5 g
that the wygi ghsor yhi0 of the thienanycin class conpound to inhibitor is 1.3
to, 30:1, and preﬁxcmrd@ whith Musteatesthis, !nﬁneomfwﬂtponents can al so be separately
adni ni stered. For instance, the thi enarr;r/f ss conpound can be :
adm ni stered intranuscularly or- % ?&5‘ s of 1-100

g/ kg/ day g, preferably 1-20 ng/ kg Mpﬁlse gl %ﬂ?ﬁ{}ﬁ{r i n divided dosage
forms, e.g., three or four tinmes a 55 daguamiiha [ nh| b|tor can be separately
admi ni st er ed'n YJV%\F@? Datmtrarruscul arlﬁ i.n amount s of 1-1

/ kg/ day, ffer /t :g nal
tn?-,e '?WO Zggtp z%{ﬁlﬁcu@ ant P?l:d&i'ts é;rllc ?ts;glét}/:tlo m‘ %lj(aﬁflve

limts denot SO @ agdi ihﬁhcﬂﬂﬁ&d farﬁfuarnneel atl @B am Aydrélys aqmpegs«eﬂts r¥d \F‘i&Wﬁal’igG in
appl i cant s i eptigsl dansity mgth emwoeséﬁmfn trhibition fsthalehzvms i eLino®mperison tes stgndard
Nform m doyt“"tcﬁt“é‘ﬂ'a ba‘ﬁhla’tdhﬁ Rﬁsﬁ@ﬁd b’e biZO K s aGQ"Sta"t '"‘f'cag"g fhe
ot ey A o e b ey URIY
sterile aquegisss ewajm RiBi »QE:B‘M( Yeserddd M TaBIE

t he thienanycin and either 75 or 150 ngy of the oct enoi ¢
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~~acid. This dose is given to humans (each assuned to wei gh:about 80 kg.)
froml to 4 times a day, or 2-8 ng/kg/day of the thienanycin class conpound
" and 1-8 ng/ kg/day of the inhibitor. The conponents,; whether admi nistered :
separately or together are enpl %eg | n__.._shar maceutical ly 65 acceptable
carriers such as conventional véhP %i"dapt ed for oral adm nistration such

as capsules, 6. 0010 573-tabletpag @ | }iqui'd soelutions or suspensions. The
conponent’s separately or together; *can also: be dissolved in a vehicle T
adapted for ‘adnmini stration. by injectj&0OHSuitabl'e fornmulations for:oral | *

use, may include diluentgomgieul RBLAG a0eQLSogPr €SET Vat i ves,  binders, e
flavoring agents, and coating agents. An exanple of an oral use conposition
is the—camhination of active jngredients.. or the acid conponent 5 al one,
intermpged in the dry pul verulent state with gelatin, starch, magnesium

st ear peptidasand al gi ni ¢ _aci d, and pressed into a tabl ety ifsifigt edcabove, the
pr esenmhitjitoknown- pr ef &3 ed net hod.i s parem®r al adm ni sayrgtmen Q&/'l)t he’

thie 4 s—conrpound—and-either co-parenteral: adninistration or oral
adm ni stration. of the inhibitor conpoupy. “16u)ETHODS OF TESTI NG THE .

COVBI NATH ON ANTI BA@',L]EBL 4A|_____'AGENT As “notfed\ /i sposi-ti-on st%di es -¥vi1;t h
t hi enanycin, its natfral "anal ogs and.its 3ggj-synthetic deriva i%es have
reveal ed ‘a -naj or .nmet-abol.i ¢ degradati on- pat hy of elimnation in the

vari-ous species exani‘hed (nouse, :rat, dog, chinpanzee, Rhesus. nonkey). The
extent of netabolismis reflected in |pW 1LxcH4rinary recovery- and short
plasma feal f-1ives. nature of thi leyadat i on was deggonstr@&ged to be
l'act am cl eavage by the:renal dipeptidase Ng,C. 3.4.°13.1 1), descri bed first
by -Bergnmann,. M' and :Schl eich, H:, Z.. Physiol'.3 Chem, 205 65 (1932); see

al so Geenstein, J.P., -Advances in Enzymol ogy, Vol .. VIl I;,. - - .- -
W | ey-Interscience, (1948), New York, d:-Gal-ng)'beI |, B-3.; Lin. Y-C., Davis,
R V. anda®Bal | ew, E.gugThe Purificatiod. awd Properties gé Par t io'b-' | at e Renal
Di pepti dase", Biochim Biophys. ‘Acta., 8. a9/l 20 (196 3 1.n“of*der to
denonstrate the ability of the conpounds of“"Rornmula | to suppress the
action of the renal dipeptidase enzynme, an in vitro screen procedure was

foll owed. - This neasured the ability off Xoppdends to inhibit hydrol ysis of
gl ycyl o"é?ﬁydr ophenyl @fzni ne . (GDP) by ubi | i zed preparationf

di peptidase isolated from hoeg: ki dneys: .Th& gpr.ocedure is as follows: to a 1
m . system containing 50 25 nM"MOPS" (3-(N ﬁnrrphol i no):propanesul foni c

acid) buffer, pH 7.1, is added 5 ug ofAlyophilized enzyne, and the test
conmpoursd at. a finalggoncentrati.on of A M3 After a five mnute incubation
at [err]; GDP i's add®d to a final concentration.of 0.0%2mM Irelbation is
continued for 10 mnutes; at [err] and hydrolysis of GOP-is nmeasured by the
change in optical density with tine at 275-nm Inhibition -of the enzyne is
gauged ;by conpari gon to a standard run cofftaining no inhibitor and is 30
expressed as the. HafiHsi t or  bi ndi ng cOnstGnt, [err]. Thisg is the
concentration of the inhibitor which achi\emgs 50% i nhi biti.on of enzyne. The
substrate CDP is enployed in preference to Thienamyci'n in this screen
becaus€ it has a m@th hi gher nagHpEH-crGlcmH iy of hydrokysis by frenal .
di pepti dase, thereby reducing the hnount 0_1‘3. enzyme required. Both GDP and

- thienanycin have a sinmilar. affinityHfor renal dipeptidase; furthernore,

[err] of 35.inhibitors tested have been identical for the two substrates. *°
In addition to this in vitro screeﬁ@qure, an in vivo screen was

fol l owed to nmeasurgnfhe test compouf's - abPlity to inhibit metabolism as
reflected by.increase in urinary rdeeXerynof thienamycPh fronf€he nouse.
The procedure involves co-adninistration .of the test conpound by the

i ntravenous or -subcut aneous route at a dose-rate of -10-100 ng/kg, with 10
ng/ kg thienanycin. Thi‘enanmycin 40 recoveryCig the urine over a 4 hour
period’is then conPdged with its I 8SCHRICH | 1’ ‘a controlggroup tpo which test
conpound was not co-admi nistered. Urinar) Ig_t:.(')'v_ery_of t hi enanyci n was
measured in all cases with the use of a cyl'ihder or disc diffusion assay,
condgg&ggﬁhnzahrmanngé degcribed in U S Patent 3,950,357. This bioassay,
with Staphyl 6coccUs “Barelhg 2ereYs: gegirosatony and tlevsrotatery dovins ngspbmisela.  Usef ul
response range fromO0.04 [err]/m . :



45 to 3.0 [err]/m . Exanples which illustrate this invention follow

SECTI ON 1. EXAMRLES | LLUSTRATI NG ACTI VITY 50 Exanple 1 In Vitro Test Data A
1 m. systemof 50 nM"MOPS" buffer, pH 7.1, is used. To this is added 5
,ug of the pig renal enzyme and an am&:& og ‘ghe test conpound to bring its
final concentration to 0.1 mM After & i9e% m nute incubation at [err],
an anmount of GDP is added to bring TABK i p@aintimedcentration to 0.05 nmM The
systemis aganp— ' , 1 i —
measured by it8- change in optical density with time at 275 nm_ | nhi biéi on
of Tie enzymeptidasegauged by _gonparison to a stapdard run cont 3 '.%ﬁj' ng i

i nhi bi tor afibies present ell” as percent inhibition. The [err] A4S a coﬁfg? ant

i ndi cati ng ttecomcentTatTom of T Tor Necessary 1o produce 50% '
inhibition of enzyme. It is a calculated value G0 obtained fromrunning

mel tiple in vigro assays, ag,above, at conceons resultinmg in 6.2

i nhi bi tion bel ow and above the 50% i nhibition Poi/Mt. The results are _
presented in Table l. 65 7 0010. 573 TABLE | Conpounds [err] Di-

pepti dase 3 %
inhibition  perr] Inhibitay ...[cﬂzr-]<> 83 [ese]
at [err] - [err] 1 . lerr] e [err] -
98 0.18 2* [err] [err]
98 0. 39 2a* [err] - rr] 100
0.12 2b* 10 [err] cHy [err ) 5 97 919.8
3 Clerr] [err] 92 1.7 4
[err] [err] 87 _em 4 err]
[err] " 81 CHa 4.4 6 CHa <|§H ?c‘-ﬁ-zc'[-'%r r] ed 10
[err] _ 83 4.6 7 . CHferr] [err]
91 - 6 * Cohpounds 2, 2a, and 2b are the,racem c, dextrorotatory and
| evorotatory forns respectively. 8: 0010573 1 (Continued) Di-
pepti dase 12 —(CH,),CH, o % | nhi bi%i on
[err] Inhibitor [err] cl [err] at
[err] [err] 8 , [err] : [err]
80 6.2 9 ’ [err] c [err]”
83 6.6 440 _ _ [err] Z §< . [err]
97 9 111% (CHZ)SNﬂCHs)[aer r] [err]
82 10 12 - [err] : . Ct . Jerr]
.03 13 [err] ' [@rr] 14 [err]
[err] : 1.11 : ~,CHs '

14 ={CHo)gN*(CHg)3 : 1.1

_ cH, _

15 —(CH)z—NH—C=NH
2's cH
. : 3
- 18 =(CH) 5-NH-_Q—I|~IT(.C_H3)2
©ONH CHs
y Ho | o.21
17 ~(CHy) 4-s-CH2-c‘;fcoo on, | :
+ o . .
NH, _
18 CHg ) | —CHoG{CHg)g 75 20



5 [err] ' _ [err] 16 [err]"

herr] 17 [err] - [err] <. 0.21
. 8 [err] [err] - 75

0 0010 573 TABLE | (Conti nued) Du ;)epti dase _

% lnhibition [err] Inhibitor err]

[err] at [err] TABEE ril(cdntinued) [err] -

[err] e 72 - - 2820 - lerr] - : -

[err] —69 3624 e+ .
"~ Di- - : o/

%:::H plept.id‘ase B - .-'-3023223 ) [e Tbltlon K

[err] nhibitor _ 6564 . 32 24 . .Re | [err] at (I»‘M)

[err] _ _ 30 25 [err]

[err] 1@ 572 CH o [ e~eCH ), CHy 72 berr] '

56 27 Terrd éferr] 54 28

lerr] 20 - oigrr] -MZ)ZCH 39 29 69 30 [err]

[err] 49 30 ' fer [err] »

33 31 : [err] - Jerr] 13 32

[err] 21 [eré&dh 33 6g eI}

[err] 3 90 5 107%M2)907Y 573 TABLE | (Coﬁtdl nued)

D - | nhpeptidase % -

I nhi bition Ki I nhibitor o -R3 R2

at 10 4M ,, (tM 34 C3 Ka- m.-oi@mzoms
22 CH

88 9 CH3 35 3. oB —CH 6H20Hzc9420Hchszr

70 19 36 ' CH3 CH2CH2CH2CH2C1

64 20 37 CH3 CH2CH2CH2 %

72 ,11 38 CH3

90 &6 5 C(CHR) 3°'3.'9 . cHT et &0- cH dB) 2

95 © 2.6 40 _ OH3 : o ' '

- 100 0.45 C H3CH3 CH3 41 (CH3) 2CH 4
- OH3 0.54 CH3 42 CH3
08 ?h.86 cH cH BB 43 —@-43 59 30
96 1.6 o | D

25 | CHy ~(CHy) ,CH(CHg), 57
L CHa R —CHchz-O 56
7 CHy "C"'zc“'z‘D 54
28 © CHy —CHy—(CH)gCHg 54 39 .
29 CHg - ~{CH2)5CH3 49 :
30 CHy .  =CH(CH,CHg)CH,CH,CHCH, - - 33 '
31 CHg —~CH(CHoCHoCHg) o 13
32 CHy - = —CH(CHg, - a3

33 HOO=CHoCH, _A 90 5

10



vivo assay on the nouse was -conduct ed as f

CH2CH3 4 : 44 CH3
95 3 CH(CH3)2 CH 45 : CH3H2
H9 0.18 CH3 CH3 46 Ph
_— 100 31 0010 573 TABLE |
(Continued) Di - peptidase 081%25%3 -
% | nhi bition [err] | nhi bi t or TABLE i [Gnnni}ued) [err]
at Terr] [Eerr] a7 - JerrJ - erTi
98 = 0. aerét.d%@e [err] Ter %] <

| ition K;
97 Bitdd (RO 1] - 2 S TN N
100 0.1l ‘lﬁﬂ Jerr] : R ?te?ror“ivl - :
100~ 0.17451 [ ewg] ~CH,—CH-CH,CH;0CH, L€' Thg 0
08 0.145 52 w‘;'[err] | _Hz T [err]
100 0.1553 - J[err] . CHg . Jerr] .
96 0. 33 [er , [err]
99 0.1 55 [e]r'l CHaCHyCHaCHaCHRBr [ o™ 70 ¥ gg
0.5 56 [err] rr] 98
0.149 0018 573 TABLE | Fxont i nued)C'Eac-”28B¥a‘%*l2%§se 84 20
-% I nhi bition lerr] Inh itor - ' er
[err] 7 ?"te??r] - [er?'12C§'ZC'L2'D [err] 72 "
[err] 0.092 58 err] ' B
[err] 96 0.14 59 [err]
[err] of® 0™ 60 1] %0 6.5
[err] 0.28 61 . [err]
[err] 98 0.32 62 ¢gicny, lerr]
[err] 0.34 63 33 Jerr]
[err] 39 CH5(08,), 0. £8,-62H(CH,), [err] 95 26
[err] .99 0.048 65
[err] 4 0.30 £B;

femal e m ce

"y ~ (CHg),CH
a2 CHy
43 CH
“ o

45 ._ _cr-racr-r2
46 Ph

| —<_.. CH
_<

3

- CHy

— CH20H3

CH CH

-~

CH20H3

<— CH(CH

CH

3

32
3

<.

3

CH:3
CH3

[err] ,
0010 573: le 2 In Vivo Tesgo Data fgsin
CH20 g Charles River CD,
CH,

a8 0.54

98 0.86

96 16
B _9;__ 3
' 98 0.18
100 0.62

/&



gre-injected subcutaneously with the chosen dose of the chenical

hibitor. About two mnutes later, 5 the dose.of thienanycin was given
ravenously. A control of thienanmycin above was al so conducted. The | evel
of thienamycin in the urine as a % of. dose was neasured using a bi oassay
Technique. Results are found in @0 5373 The two test conpound nunbers are
those from Table I. Conmpound 74hAgi i EQNALAS am do- 2- but enoi ¢ aci d; conpound
10 is Zo2cy e o) e, e =
TABLE | 1p#% Uri nary. Dose, ng/kg Dose, ng/kg Recovery of 15 | W/

Conpoupsgtidas€onpound Thi enanyci n Thi epamycin 7 . % Inhibition5Q K;

10rrp Inhibitor rrgs"? R _1gy - Ri}ow _. at 7_"5§M20"(P’§"".

10 50 — I O - . . 50 controf =

10 25-30 25 ' ' Exanpl e 3 The

conpounds4? Z- 2- i seNgtHgelsn do- 2- but enoi
Z-2-(2,2-di nethyl - cycl opr opanecar boxam

i d Conpound 7, gand .
£P3 but enoi ¢ aci d, Conmpound 2

were studied, in nore detail in vivo-in ggnbination with thienanycin (THV,
in the nouse. The general test procedure Was simlar to that, of 30 Example *®
2. Results are %lgm'arizedin Table 111 _ehd Table |V. TABLE ||| Effect of
Co- adm nJ' st er ed 3§- | soval er am do- 2- omgnopg Acid 35 S
(Conpound 7) on i M2 hary - Recovery of [Thi éhanycin in fhe MmfsEa)

Rout e( b) 3ny/ kg Dose Ur i nags Recovery Conpound 7 THV
Compound 7 THM | of THM % - IV or SC - _ 10

30+ 5 40_SC SC 0.3 10 33 _SC 1V

2 ®10  CHa(CHalp sc S - Mo oM 47 scC
|V 10 10 - 53 sCc| T3 sC 50 10
54 50 SC IV ' 50 1€+, 53 SC SC

80 10 ‘ 59 SC - .sc 100 - 10 . 81 (a)
20 g Charles R wer,..[err] female mce (b

Co- admi %éster od@CHde 00105 73 TABREU V & fect of Co®dni ni Qt‘ér ed

Z-2- (2, 2-Di et hyl cycl opr opanecar boxami doj but a&hoi ¢ aci d (Conpound 2) on

Urinary Recovery of Thienanmycin in the Mise(a) 5 » Rout e
(b) ngy/ kg Dose Uri nary Recovery Conpound 2 THMV
Corrpoungh 2 TH\MooceH.cH, THM % -. | SC -
30+5 10" OER2 g T T 68 . 0.1 - ®10 o o oo
SC 0.3 10 . 40 SC 3 sc 1 - 10
46 15 SC SC 10 © 16H, 60
52 - | ' - 100 0.15
| D’ cH, | q— CH,
o 3
CHy ' .
53 PhCH,CH " o8 0.33 |
2CH2 <LCH3 )
B CHy
54 CHZSCH,CH,, | q_ e 012 7
I CH '
BT CH, '
55 CH380,CHoCH, q_ S 0.5
_ _ ' CH
-. 3
CHy .
56  CHL(CH,) ' h S |
a~hals . _ oH | 98 0.149
3
CH,
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SC SC " 30, 10 73 20 (a) _-20,‘
Charles R ver, GD ffemale m ce (b) Co-adm nistered Exanple 4 In another 7

nmouse study, the systenmic antibacterial activity of thienamycin was
enhanced 25 approximately three-fol dé)é]@o ni stering

2-isoval eram do- 2- butenoi c acid, see I TABLE V Effect of _

Co- adm ni stered Z-2-1soval eram do- ZMEnlotcbnmedj on the Systemi c Efficacy
of iThi enamycin on the Treat rrent of Staphyl ococcus aureus Infections 30

[ery],; no/ kg—FHt——— Atone 0235

+1001y/ kg i nhiit tor. . 0.06 Exanple 5 A nal e beagl e was usgsd] . st(udy
of the effecﬁehﬂﬁsﬁjl pept| daSﬁal nhi bitors on the geinary- recovg{yy:tm

N-form m:loyl rl[ F‘I’IHIT\I(‘I n-ln-a caontrol cfllrl\l the r~|nn MRS |V

used the same #Enount &HalHelyr ni ni doyl t hi ena- y but al so a¥hi ni sOMRd
Z-2-isoval eram do- 2-butenoic acid in 3 doses ach drovidi ng 20 ng/ kg of '
t he conpound. The first dose was administered cust after injection of the

Nsf or mi mi doyl t hi enanycin, the second. at. 40 mn and-the third at 60 mn

The third study enployed a single dose.. (2 ny/ ~of Z-2- 45
(2, 2- di et hyl- &cl opr ofgg€tigrsboxamni do) - 2- but aci d, admi ni s¥r ed Pdét

of the N-formnidoyl thienanycin without |nt¢r A-second ex eri-ment
Ci

before injection of the N foorm m doyl thiena r?sThe results are in
“Table VI. TABLE VI Urinary Recovery 3 Hours Fold,_pvm ng the Adm nistration of
50 N—form m doyl t hi enarrym n (53my/kg IV) in a Male Beagle
Test Corrpound % Uri nary Recovery

N-form m doyl Johi enamggin 7.8 55 plug 0.44
Z-2-isoval er an%gdo 2-butendic acid 46

Z-2- (2, 2-di met hyl cycl opropane car boxam do)-2-b teno?c acid
53 60 65 15 00105 73 SECTION 2. EXAMPLES | LIHSTRATI NG CHEM CAL
PREPARATI ONS The i nhi bi t:or conpounds are made by condenS| ng di rectly the

appr opr i ate 2-keto ac ster: and:an ani 5
.0 35 1] l:ﬂ3&&H§'3l V 10 wherein %CRB are as ‘defined,. and R

is hydrogen or aIkyI The general reaction con itioPs involve m xi ng
“approximately 1-4:1 parts of the acid to. the afHge in an inert solvent such
~as toluene or nethyl isovalerate and heatlng at reflux with azeotropic
removal of water for 8 hours, prefer y 5-24 hours: e sol gt4 on
when cool ed n%fnally é?% [0k ﬁﬁe product in SgggLabhlne form Eﬁt 15 ?%%
product can al so be i.sol ated using a base ext tiof process. The product
can be recrystallized by using.generally known%gchni ques. Condensati ons of
keto esters require use of small anmount of p- toluenesulfonic acid as
catal yst. Theggat al ysic}f genis hel pful in s jcondensations with kepaa
acids. It '8 _2 CH -

3
. _ i ; CH3 .
v 63 (CHg)pCHCH,CH, | 98 0.15
22 . CHy
. . . e . : CH3 ;-
64 HOC(CHg)y . - . 0.048
N cH,
65 | ! Lo 0.39
L s
- Lo, T
3
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fromU S. Patent 2,622,074 to use a 2-keto acid (or ester
and an am de to nmake a- acylam doacrylic acids (or- esters or salts
as well as [err]-(al koxycarbonam do)-acrylic acid (or 20 esters or
salts t hereof). However, the con I‘ﬁ‘?ﬁ? sed are different fromthose of
t he above process. Another route ovel inhibitor conpounds uses an
-~ a-amno acid, t-butyl ester in. reaaa‘amﬁlazmth an acid chloride: [er] 25 V
VI 30 Whiiw TeeuBateon t akes  pl ace in the presence of base such a

trieth | afn maqu Frsay ebihg %@ ?R"‘Hﬁ &0y o gT‘ﬁSg N

s v e T e
ypoc hQ.-rlb of SHO8é WA ¥la BlicassH

2 met mynscm fouad In\/&b(e\lﬁ. e mindésd E:omlbdllne humbensare (ﬂ'n:sq!)fr Tetble 1. 'Cbmpound 7 is

[ er r] - isoediansrpited-bataneic acidxyompound he s Z-2eu¢lorsenyloaibpxemidaad Hutgnsic 3dd.

hydrochl oric acid converts either_ VIl or I X (or the m xture of both) to the*

‘desi%ed [err]-unsaturated free acirﬁel(ﬁl'). OCH3 40 [err] 45

Vi VITI ' [ X"Sorfe cpppnds wherein R3 has a
term nal substitpent whi fbogt,sn%ykgam Déke, HYRS €7 NAENbV a"{,:rogen, thio .
derivative, al koxgompguan| dCsrpoundy owyeneihy@ryanormaai% hade nost

confeni ently fr opranr—intes m:di at-e—pav-rg—a—tgrrrRal—brejri ne. Derivati zed
ani no,. such as flpr mafi di po, ' &Pei do| and'®0 acyl anidio (lcet ami do) can be
made from the coppounds having an pninosgroug by rgactipg with benzyl
form m dat-e HCl,| pot assi ym cyanat el and the apgpropriate pcyl anhydride
(ac¥tic dehydri dE) , 10espectiwely. ore tetaill abousé preparation of the

conmpounds is found_ in the foll ow ng exanpl es.] 55 y _

Exanpl e 6 Z-2- 1 spv&@¥Pani do- Z=butehoic ¥id A sofPri8n bf 1.07 g (10.5

mol e) of 2-ketobutyric acid and 0.71 g (7.0 mvple) of isovaleramide in 15

m 3f toluene was stirred under redkhmipied th collecti-on of H20 in a small

Dean- St arkhet kappouAdid -2-fsovalesamitiét@-batEnoit | anid, Vaanpooed &, andeZaHe 2ratimethylf ai r | y

heavy c« raheqamwﬁo)-%ttte}gﬁsi%m;ﬁcﬁwgouwéw‘g%ié S%J%vgcsé :}rgrgagggmg}frgg@ En? a

f| I ter I ystal s
0?04'/Ex Ry&ﬁ%ﬁﬁ%ﬁ%% §1 Hh tening). The material was

recryst aI lized fromdii sopropyl kefl’ABEE HITl c (4 1 tol uene- AcOCH) now showed

only a faint trace_of the other |sorrer Yield of white crystals = 0.32 g 65
16 0010 573 ({? ?5%* ohee fgvﬁe gg ﬂfm’F P‘i‘%ﬁ’%‘ﬁf‘tﬁ%ﬁwﬁﬂg « NVR i ndi cat ed
essentially excf J1PY der Yoy erre]na Yl ound 5 :

C 58. 36 58. 59 HRoutem8 16 : ﬁg/ﬁépd,\ge /ufrfary Recovery |43 Exanple 7 10
Z-2- (2, 2- D net hy bo:yiﬁdlmpvopanmar bCorsgtuad] - 2FHM NY enoﬁTewa%i A sol ution of
1.74 g (15 mol 3] 2—ketovaetiec—actd—and—1—343 S .LC ot 6) of 2, 2-

di n@t hyl cycl'opr()panecar box¥f 88 fin 200 of 1lf’ol uene Q\éé ref{l uxed-with
stirring with collegkion of g0 {in aggmal | RQgant St arkstrap.| After 20 hrs.
the solution was cooled and tredted wth a gent]e stream of(- N2. Béefore nuch
of the sol vent had 8Capor at e, crystaklizatii®n was i dduced |[by scrat ching.
Af tgr standing, he soli s collected on p filter and washed with
~tol uene and som F Yi el whi t & cryst@l s| = 0._é§. g (I130%, np
154.5-155.5 (sli ght s@r elim. _gofteni ngh. Ticq04: L t ol ggne- AqOH) showed only
an extrenely faiint trace of the jother isomer. NVR was consifstent with the

Z-cgnfiguration. sC SC 50 10 54 .
SC v 50 10 53
sc - sc | 8 " 10 | 88
55 '

sC - sc 100 10 81

@ 20 g Charles River, CD, female mice

60 {bi Co—admlmstered

65
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Anal . [err] Cal cd” . Found 20 C 62.53 62.86 H 8.11 8. 2.7 -

6. 63 6.75 25 ° . - Exampl e 8 I

Z- 2- (3- Cycl opent yl propi onamdo) - 2- but enoi ¢ acid A solution of 1.41 g (10

ol e) of 3-cycl opentyl-propionam de agfgotoxzy (15 nmole) of 2- ketobutyric

acid was stirred and refluxed under a.smaPI Dean-Stark trap. After 8 hrs.

the solution was cooled, resulting in H&BWMrystallization. The solid was

cold ected on a fEifedttof Caﬁdmwmuz—‘@fr(z.'E\-Qiruetb\émlOB_'(OpmePrWQ)butﬁi}@t acidf white

crystals - 1.44 g, np{dewognd gher Vipasy Rereveso et Britmgycn thive MUY al was

recrystalgized frommethyg, g0yl Kefone. ,ifhdle 0T Wiy Heedlbqd = 0. 63 9

(28% . np 184-185 (3kb@pdunpiel i vamsoOftamboogy2 TiHm (4: 1 HM, ene-{AcOH) now

showed a singl e spott—and—-NMVR-i-Rdi-cat-ed—essentially—pure—~Z+sedqer. 35

Anal . [err] Calcd. —Found CSC §3.97— 63.99 H 3@+ 50 8.67 N.

.6.722 100.27 40 EXanp 9 Z-2-2- Et hyl ggxanam,do)i- 2- buggnoi ¢ (acid 10 g.

of 2-ethyl hexanoyl ¢hloride was added dropwi se w.th stirring tq9.25 m of

cold conc. NH40H 45|sol stion, resul {i ng b3 i medbat|e preaopitatiion. The

nPxture was allowed|to stir for 2hr$., then filtergd, and air-dried to give

6.5 g: of _anide. 1.4 g 820 mmwl &° of thelabove d8njound 4%d 1.5 g of -

ketobutyric acid (15 mgple) werg refluxgd in 234m| tolugge forf 15 hrs with

renoval of-water. The reaction m xt{ire was cool e8 and partly evaporat ed

with a streamof  N2.[ Crgstal |izad on of 3product 10cqurred7after |standing for

3 hrs. The crystals Were coltected, washed 3 x wth toluene, and air dri.ed.

There wad’i sol ated 1.13%28® ¢hwron River. GPolamele, ™y [err]. NMVR was in accord

with the assigned structuF8 4RGSR cated <5% E isonmer. Tic (4:1 __

t ol uene- AcOH) showed a single spot. AnaFExampier4 ] Cal cd. Found 55

C 63. 40 dg_@sthgl mouse, stBQy, thq _sy%grgi% wibacterig ?gvity of. t!ge_?ﬁgy@r_‘) was enhanced

Exanpl e £ 2eRO{matsly 'ﬁ%‘fﬁh‘f%ﬁ%?f’%‘ﬁ‘#%%‘g ESPBBRTICL NI §Uh St 'R % 1. 53 g

(15 mmol es) of 2-ketobutyric acid, 1.13rssted® nmol es) of '

2, 2- di et hyl cyedessfOgpadtniniStaved 2R RbVERramidb-2Butehoi® hcidl 6h WeNSysSEmid Efficaca tof

reflux for 10 hours. TAbamycpomi ihaJrdakneent of Staah/acnerus alrieds \nfestidns| t er ed and

washed wi* h tol uene (3 i j : product, np

: and the NWR

spectrumfit the desir¢gumtructure.adng 0010 543 Recrystallization from

Et OAc gave after drying 0.533 g of product np 142-143.5, honpgeneous by

tic. AnaPs [err] Cal ¢d. FouHp Bg/ inhibig®. 00 0.060.92 H |  7.67 7.71

N 7.10 7.38 10 ' Exampl e 11

Z-2- (2, 2-Di met hyl cycl opr opanecar boxam dghmgrelgexenedi oi ¢ aci d )

; A male beagle was used for a study of the effect of dipeptidase inhibitors on the urinary recovery

40 of N-formimdoyl thienamycin. In a control study, the dog was.given 5 mg/kg IV of the N-formimidoy!
thienamycin without inhibitor. A second experiment used the same amount of N-formimidoylthiena-
mycin, but also administered Z-2-isovaleramido-2-butenoic acid in 3 doses, each providing 20 mg/kg
of the compound. The first dose was administered just after injection of the N-formimidoyithienamycin,
the second at 40 min. and the third at 60 min. The third study employed a single dose (2 mg/kg) of Z-2-

45 {2,2-dimethylcyclopropanecarboxamido)-2-butencic acid, administered just before injection of the N- -
formimidoyl thienamycin. The results are in Table VI. :

L TABLE VI o
Urinary Recovery. 3 Hours. Following the Administration of

° 50 - | : N—formimidoylthienamyci_f_\-=(5- mg/kg IV) in.a Male Beagle -
' Test Corhpouna o T Urlnary Recovery |
: N-formimidoyl thienamycin H o 78
” plus Z-2-isovaleramido-2-butenoic acid - 48
* plus 2—2-(2,é-dim:etlﬁylcyclobrbpéne | - o o .
oo _lcarboxamido)-zrbt{tgﬁpig acld _ - 53
65
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AJmi xture of 1.0g. of 2,2-dinethylcycl opropanecar boxami,.de, 2.4 g. of
etoadipic acid and 25 m. of nmethyl isoval erate was heated-under refl ux
r 4 hrs, with renoval of H20 by a nodified Dean-- Stark trap contai ni ng
lecul ar sieves (4A). After standr ng a roomtenperature overnight, the 15
crystalline precipitate was fi | tQ hed with ether and recrystallized
from ethyl acetate to give 0.23: @EcﬂbNmoduct mp. [err]. The NMR _
spect rum was - consi S{EXAMPLRES ILLUBERATENG ‘CHEMICAL IRREPARATICNS . [ err ] Cal cd’. v
Found 20 The inhibitor compounds axg madethy. cgpadensmg;grr@gy pqne approgrla]q_z-keto agidgm epjer u
5. 49 and ag agydeEy anpl e 12 25

Z-2°(2,2-Di ethyl cycl opropanecarbg(am doi 2-butenoi ¢ acid A mixture of 2.3 g

of 2-ketobutyric acid, 2.0 gg&ly (?an_r nMIgycI opr opanecar boxam de, and 25
m of toluene was heated under or 16 hrs with renoval of [ert] by a
nodi fi ed Dean Stark trap cont ai Ml ng ol &cul ar sr eves (4A) No product

pr et? p‘ll"leﬁé ol CO%F# g a‘E é" (:l 3 ﬁ%sl'he ral rea tlon ondrtlo%su{neol\\/le\a S

ext 1 Aokt %&g%ﬁﬁﬂda b tne 3 o K Mo bk ldiHS 6

aci di frhé?t | oot bt ddatroge! FRovRIr acwabrt Rt @omr ¥sualdouzed when *
t ri t urppdreabiystiz4vwmusr Theﬁemnyrswaéd ¢aplatiinomnaly gialde theyrodactdt etygaitimeviern) b8l g of

pr ofudhe pradyst c rea*ao be igtiated\nAasplease EXIFACURISOreqsas: The RIAdUCHF r’PetffFéVséPé'?F‘t

st r uctysine gew E\g? [tjchmq% Eﬂ\densam 'k ers re re atrons@v% o t o p- 8. 50

uenes ‘aci st. .| hie catalyst also is elp il in some condén th cid
8. 62 '\f ﬁn $n US.P i 074 to use a 2-keto acid (or ester thereof) and an amide to mak rrpI
13 2- (32y|

b4 BRI MEEY (dr GRleRADG HIRAtHIRSA s Gi)l -ad -dARIKEXYS4rBoramidd)-Sirai alid (or
DL - Mordseucoriselts thiabf).| Hopsver théeorelitihs pyed eedldiff@ensffroR thReseefltee abbve Gyogess-Chem
28, 1251 {QraEsyoutetp the novel ishipiten coptRRYCS HSe§fangr-BTIING apids!-Ryi Petf' igfreaction
DL- norVi#gn 3R PHO 8 i of di oxane i-n-a 500 nl. pressure bottle cooled in an
i ce bath -was added slowy. ( th-swrli ng) 8 m of concentrated [err]. The
ressl ting mxture was C%E |+rh3 B:,‘g,s 80 m of liquid
i sobutyl ene was added. e mxture d warmto roomtenperature
and shaken under aut ogenous pr essure.fmr ~23 hrs. After. nost .of the
i sobutyl ene had been vented off; the sl i-gblt'l y- hazy solution was cooled in
i cesoand t-hen-added to a'cold 50 m xture of 400 ml of 1 N.NaCH and 500 n1 of-
[err]. Af This r@hwdmta siptece is thecaresencef affhaes, sutthhfts Q"&Wﬂ?@'"?«e‘ﬁe" %’E’B/%ftbl

VIII)

Blp- o T S

fragt 'Zgﬁrom&rc cfa %ﬂ@rﬁéﬁe k rHiRitd of sbﬂhptaghé/d&aed &;;a.nchtarhtem frsehaken
W th . of [err]. The [err] solution was dried [err], filtered, and
concentrated on the rotovac. After Br | onged punpi ng on hi gh vacuum over a
steam bath,- final -yield of 55 clearj - colorless residual oil = 9.04 g (65%-.

- NMRgnow showed OrﬁalEfH%beatﬂ@H(Pf (ﬁbmet*@créﬂ-p (‘Rech=CLBlGledp O - “showed a
single spot. Step . |N- ﬁ 2-1) met y|cyc| opropanecar bonyI -DL-norl euci ne
t-butyl ester To a S(N fon of 8. 98NYCR48 nmmol e). OHCBL- nor | euci ne t-butyl
ester and 5. 05 g (50 miple) of 60 trréthyl amne-in 100 m' -of [err] stirred
in gnice bath underwa dryi ng tube ywaS. added dropwi Se (over a-period of 75
mn.) a solution of 6.39 g (48 nrnole) of 2,2-dinethylcycl opropanecarbonyl -
chlori de Biine Edrmpoendm@rw F?haSammaBﬁubwtswt Pa@brﬁtanmlnolq%ﬂnmm" ®972)) in
50 m #P ?;é abpeicio ké’ Yl Profye ego?;e LS GHde PEh °"‘fe;r1§"‘ﬁfg PP &,

q f .%ﬁ%a.é'ﬁﬁ "ﬁtﬂﬁems% b Jreirr. orclbiey ot i has .

espec gﬂ fVetn
Y fOMRMINTHAE HOD Qdtds QiR @yl Bnd: -t a@ﬁroﬂmaﬁe Aév8 anfivd ﬁdemax tidl Rhydige)s haken
vvrth 2r@€beﬂﬁve@5 of 0.5°'N HO. The [err] fraction was washed wi th an

addi t i onaMoggetail at@f:t OreBaraliop( the; pratpoyfdsts Sound irgthe following &@mAIsHO i of 0.5
N NaOH, and finally 200 ml of [e”éxamlh% [err] fractron was dried with

[er ﬁ ﬁ 5-%tr§é1’amldo-2 butenoic Acid
A solution of 1.07 g (10.5 mmole) of 2- ketobutyrlc acid and 0. 71 g (7 0 mmole) of isovaleramide
in 16 mi of toluene was stirred under reflux with collection of H,0 in'a small Dean-Stark trap. After 5
hrs, the solution was cooled, resulting in fairly heavy crystallrzatron After standing, the solid was
6o collected on a filter and washed with toluene and then with CH,Cl,. Yield of white crystals = 0.47 g, mp-
172—174° (slight prelim. softening). The material was recrystalllzed from diisopropyl ketone. Tic (4:1
toluene-AcOH) now showed only a faint trace of the other isomer. Yield of white crystals = 0.32 g

L]
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on the rotovac (finally under high vacuum. Yield of |ight orange residual
oil =11.93 g (88%. Tlc (2:1 hexane-Et OAc) showed a single spot. NVR and
IR were in accord wth the assigned m@n’%f After standing for several
days, the 5. unused portion of this %rystal lized: mp. [err]. Step
C. t-Butyl - 2502, Be di7 Betsightaydin poiepmgk diMFOpRiaaTsd egseitiale blehxiydie 2asveat.e Based
on procedure of H. Poi se; and V. Schm dt, Chem Ber., 108 2547 (1975). .To a
sol\uti on of 6. 2FalGCEHNG) 1y a@j’ of Found |

N- (2, 2-di pet hyl cycl opr opanecsrggonybg sl - nor | euci ne t - 10 butyl ester in 35
m of.[err] stirred at rwom Bawper aggse under [err] in the dark was added
2.69 mM (2.45 g, 22.5 mibl e) 766 t - bud§| hypochl orite. After 15 mn., a

with charcoal, and filtered through Celite. The filtrate was concentrated C

sol ution of sodi um rret hoxi de prepared b I'ving 0.52 g (22.6 mol e) of
sodi um i n 35 zr;r(tz cy&gﬁopgrﬂag oxa dof Eﬂ% G nti nued at anbi ent

t enper at ufe %lu 1174 e) & %cj;:fosand the g?r(?@'rﬂh&ét thz 2.
NaCI was fi. umrmdy«txfpfropafréwrbﬁxalnﬁdeah 20 Wil 6f tdluérwt\ea rifukddtl JWieh stitring Mikh\bBIRBESh of H,0

sticcessi vel i ﬂmntaﬂ Dsa'xS@& trap. lb‘fer@OBrSJ\thé-@Ilutlos@amoobﬂ agdhtreategitveth alﬁntl strea pragnd :

Mt s e

oil (6.45 g}xtﬁbﬁﬁlya‘hi ﬁ?ﬁfeﬁﬂl theDotRérGEbtheAl NMR @ﬁ% he Z3bhf uratlon
chromat ogr aphy, resulting in the separation and isolation of 273 nmg and 496

my of the two Aok G éhe¥hibr s Cald.t - bEaupd

2- (2, 2-di*fret hyl cycl opro ne%Qr ox_agfgp) 2- met hoxyhexanoate (respective np's
114-118 and [err]) as agj 97 gi>9f a single isomer (apparently Z) of
20 t-butyl 2-(2,2-di rretmyl cyelegpr op@mgcar boxam do) - 2- hexenoate (col orl ess
oil). Step D 2-(2, 2-Di net hyI cycl opr opanecar boxam do) 2- hexen0| o aC| d A

sol uti on 26f ?’%);S%i’gf Vg’ﬁ%ﬂff Hﬁ&gﬁg amp"’ 8

2-(2, 2-di ne 5 aFF kO fs Fert ]
sat ur at ed V\kett&bu i %éld WS st a\‘t@-?efl gﬁ@&dsﬁatk 'trggamlr%nﬁg %En "‘3%‘% gs
under a dr yéaolpdt mhﬁmgAﬁ hedvy brydtaliizagion, trhe salwﬁsloeﬂhc’bw&‘one\mtﬁﬂirﬂtvﬁ%ecﬁﬂ

r esi dual sguand/&tClli Yield bf white grystads +11.44 g, sait 18%G-e A8 UHENS, soﬁhmeg)s‘ﬂteunaterial was

hed t hrespyst thy) ketope. neqql?é 4—“35 t(g'géﬁ
\Qﬁz gon\émentg%i chgﬁa"rgqm% Vief"é”(?%s %{’ "°W1\¥§W%‘1 T sl seﬁfﬁ‘PWaﬁﬁ gspntially

toluene. Yield of white crystals = 0.32 g (479, mp. 1 19-1220. TLC (4:1
t ol uene- AcOH) AtabilrH N3l nglCelcd pot FouhdvR | ndi cat ed essenti al | y pure
Z-isoner. (Note: Treat r‘r%n'l—g'f—the—rret-hanol adduct, t-butyl 2-(2,2-dinet hyI
30 cycl opr opanecar boxamd g th‘éﬁ(&?texenoate vvlth anhydrous HC in [err]
under simlar conditi on:N gavgz he sgge product). Exanple 14

(+)-2Z-2- @2, 2- D met hyl cycl opr opanecar bonyl am no) - 2- oct énoi ¢, acid, sodium
salt 35 The reagents (+) -2, 2-di net hyl cycl opr opanecar boxarn'-de, 7:0 g.;
2- ket o-octanoi c _acid ethy ester 14 7 Example® ny. of p- toI uene sul foni o

acid: and 1% "?gthy"‘ga :E‘ 'é'l‘ m neck

£ Q.
ook inders el 4523,5 lobgieinte oo i
The m xt ur eandas driéd t \gKe d.5vg. Ef)d’rﬁlﬂﬁ old).3tIhS abo E‘onﬁp%‘é éfgt butyric
yel | ow sol uaclddm5mlaimteerelﬂtaedjm(zbmmmmmatfced 5ihrs withre@ovabdf- veatetanerredaﬁdrtmxture

t enper at ur eW co ' ﬂ%’g pal’th{ epaper trpcstregin of dhi Grystaltizatien qf DWéMV@UUGﬂ aftenetandfige

40 gummy § cie xwmnt N&U—F'h‘i’t d r'eru@ is te
for 3 hoﬁ‘{ ig.s 3% @gdp,% fi,l,m?&eira"acco mtﬂ%@s or %{rr'f acfcfm |o'r??5'1’eg g%/2
hrs. until.a clear sol utlon forrred The sol utlon was .t hen cool ed, .. 85 m .

met hyl ene chl dwrl€Heldl@, afiaicd: he Fokhdadj usted to 8. 5-using 4N HCO with
stirring, The organic I SeERArAt ed and di scarded:  The -aqueous | ayer
(366 m . f was assayed bE |Ia chgo fat ogr aphy to contain.37.2 ng/m; 87%Z
i sonmer. Another 85 ni. nortls)msof @#Y 2 was 45 then added and pH adj ust ed
to 4.5 with stirring. The organic layer was separated.and the aqueous |ayer
re- extracted with 50 m. of [err] Exat"n, galn adjustedto45

Conbi nedoran, zﬁmm@s.apwnecammwsmﬁ@ filtered, and-

concentr at ed t 0.5a (1% mihbles) df @siecthbatyiia scidli ISEDY \!HDI mimdled) &f02 zﬂdtmdtrs/&ptfl&ﬁa@d’aﬂé-
and 15 "ém@dt%’e“ teibing gtireed at cefl@x f2r (@ hdurs2 WittlarBbling Fhwecrystallinie tsoli

| oo AR e ea*h‘ 19 miead g £141°C Tl
> oopr 582 o|‘!‘ e’k ‘ﬁtrﬁe ssaiﬂ' 9"Fasf’?‘| g e SR i ey il

nost wat er had been renoved. It was crystal lized from 120 m . of

i sopropanol, (cooled in ice for 1 hour) ¥iltered, and washed with 50 ni .
col d i sopropanol followed by copious anmounts of acetone. It was dried at
60C/0.1 mM1 2 hours to yield 10.74 g (63.2% crystalline material, having
essentially a single peak in liquid chromatography, mp. 241-243C. The
starting materi aI (+) 2 2 d| met hyI cycl opr opanecar boxam de |s rmst




cgiboxylic acid was suspended in 33 nml [err] and the pH adjusted. to 8.0,
yng 50% NaOH, about 10 ml. To this was added.a solution of 38.4 g quinine
in a mxture of 60 m. nethanol and 30 nl. [err] to 60 which had been added
about 8 m of concentrated HCl in _another 30 m. H20 to give a pH of 7.1.
(This was actually a solution of@QANPAS hydrochl oride). These sol utions -
ver e addege@lsta1BhticANf6m BI0AR §dve! Eftdd Odryih§€0.8861T9/ of Iedudt Inmpne aaetiasisal - whi ch
f or mechowgereead Bdud. 0 gl ve two clear layers and again stirred vigorously 7 ¢
while cooling to give crystal | ine product. This" product was permitted t\Q/
stand ové\"a%&m"'dé'gd at C?'Efbm té’H‘b‘erature It .was then filtered, 65 washed
witf 2 x 10 m wat g oér 50% net hanol , and- alrdrled W th
suction. The yi el dHof 0071i)1 573 crude quinine salt was 44.8 g (48. 7%
yi el d) nmonohydr at eN mp71perr]7381aV| ng a [err] of [err], C=1.0; [err].
This material was recrystalllzed from etone to yield 24 35 9, mp. [err].

Thi & I, nine sa no‘icac‘i e aci d by reaction wth .
aqueof?%%%ﬁ '°%’%P3>’ﬁ%3"§fé‘fﬁ‘é’t‘f\m£§ %rb%&é do 1204 ¥ iok b ketoB3R adka Snccp1avi g
[err] Réthyll isdvalerate whidIhgatad U emaumﬂwarst @lih temoviief 850 bhea msd.red mmfs A
char gestark 136: Gontpirling aoledilavasieves déd). diter sGrdity pt mgemmrasw revernigh ;ﬁ ng

f unme| crestalliohipteciptiaty emgt%séavv hed with piharand soprysallized & \Erj at :c

di et Hylof Brorus Be: 1§94 6%ad ne NMR SRECTIR AR GRTSSI 208 P e L i e

cl ear SO|Al|J'L|E@nHWﬁ§ jobseggugd, mhhdh was added to 100 ni. methyl ene chi or| de
to dilute Gels dxalyl -chloride was renoved by concentrating and the

-m 2 ure flushed C\M céGﬂﬁt h 5ﬁ3201yl ene chloride. 10 The resul tant

sol ution was dil ut % vol ume - of nethyl ene chloride, and added
conti nuously throu h a 8pp| ng unnel to about- 100 m . anhydrous liquid
amoni a which was diluted wth 10Gxshpiedhyl ene chloride. A dry ice-acetone
cooks ng2hab Distmacytisptpahatdrivyarhide)-Zxbetedaioacid When al | was added t he cool I ng
bat h was ﬁenmmedﬂfaﬁd; Qﬂié(embmvm@'dsﬁorgr‘éa Za‘i'etl‘

hour . - dtiBlutecss ‘éemﬁ&ﬂ% "°dg§g @QY?‘W 3, n%iégﬁ ?ﬁ;&; %:2;% rg’éjlt del/2

red CO‘.QF %ﬁ?@%&ig:@ swh b 016 wére a@ﬂ&% witht was

rediss atel HEX TSN gitgte oa/@&tl»aédemr&nGhttuna{euarmdvatdnmeuugktalﬁzaporelmt ed

si nt er etlyigkas® daunoglt ¢ of pmplat atm 1206rA0°r HecNWRAGICIrumwassontstenf| wiicee at e
was at dasigshetructusd- |y ‘di'sti'll ed off. Wen half the volume remained,. 130 m of
hept ane an hyl g tate was continued to be distil I ed of f; '
untip} the 'b?fcla?'ﬁg&ﬂo ntq;aséart ﬁﬁfo rise (to near [err]; -nuch of product had
al ready crystallized oeBps Hess.onas renoved, and the m xture | et cool
gradual ly to about O 386C, th&f2cool ed wi'th an ice bath to [err] for about
1/2 hour. The proddtt w822reco¥@fed as nice silvery-white crystalline
flakes, washed with 3 x ethyl acetgighbgyane mxture, 1/1.5 and air dried

to COn§-T('£>‘f|-TDn%hﬂ%lob%péﬂ@éﬂhﬂ&nﬁ&-z’ih&eé&ga&:.% yield overall, 87.6%Trecovery
from crude) mp. = 135-1380C (varies with rate of heati ng) “Angl e of

rotati St&mﬁa@'—d@tﬂemmerféwt% s"d'i ssol Vi ng é} t# 0 m “chl'ofoform [err]=
SRR Sl sty Blisiogts ars
aCI SéﬁE i n&%ﬁtﬁh C‘ entratedM,S0,1THE résaltipng e of ®
16 ABY E00RA irPPHEHI 6 B4 eﬁlad) mCJSfI'QﬁltI ﬂﬁbl(tyﬂbns waPatided{ Tha drp%ﬁralloméued
Januar Yo @dm t’b tmraadelenb E;G qutpggBougforegsure for c@Athrsa Alter- fa?Pﬁﬁ

q%”’P%’ﬁ”ﬁi?éQJ?&?@ nn&%ﬁi g‘ﬁé’ﬁi ture .

hydr ox|sd@lt\(kﬁflerh39|b ff "F"P pliggtly

Was ﬁaw‘gtaﬂ fg( L diti Lifileni N the
e ba tjé)s f .'ﬂ) mi fWN C). TROMIdiCAFRes RldEonvidis trbatdd with €5 MGIHB!@U&II

amrmnl Strotafy U%hiaﬁﬁ)d tHef @hakaiel Quith 250usief §2j023B4IELD Ediaildn veds dried ﬂ\]l SO, fikersb| i d

resi duendvas@rirataicinabe miovde. 8%r hylonged %P'm:@t Highevaguymyovey @ h@agéﬂé‘?"ict s

wer &% halesre G°' resigual il 349 J65%h N mmee\/e?g'va%eﬁ °fA*°P‘é'F° gin

i ce, tH%G Roved |3 €795P%ashed with ethyl acetate-hexane (1:1) and

dried bRpd: \4\13(222 Bini@tHlcy FoprapdhdcaibamMay CAaRicRaRRBARex ami de, mp. [err]. The
NVR spect rmaéna yehgtioh of 8080y (#8wintnhlel bieDidewleneink Bbytylcster end 8.05 g (5Qmerholel[aky 1 |
Cal 8. triethytaming iC100 mBaf CHQ, stirred in andcepath under axrying tubewasjadded dropwise (over a
period of 75 -min.) a solution of 6.39 g (48 mmole) of 2, ,2-dil methylcyclopropanecarbonyl chloride (M.
" Elliot and .N.R. James, Brmsh Patent No. 1,260,847 (1972)) in 50 mi of CH,CI,. Precipitation of
: .EtaN :HCl occurred durmg the addltlon especlally toward the end. As the ice gradually felted, the
mixture was allowed to warm to room temperature. After. 16 hrs, the mixture was shaken with’ 200 mi .
65 of 0.5 N HCI The CH,CI, fraction was washed with an additional 200 mi of 0.5 A HCI, then with 2 x °
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N 9.10 9.11 45 d 46. 04 45.79 Another 1.3 g

of amide, mp. 143-145 could be recovered fromt he nother |iquor. Step B:
Z-2-(2,2-Dichl orocycl opropanecar boxani do) - 2- but enoi ¢ acid 50 A mxture

of 1.53 1 5 mol es) of 2-ketobutyry C 1.54 g (1 0 mol es) of
2, 2-di chlgoﬁocycl 0- propanecar boxam de %ﬁd% %9% of toluene was heated under

reflux for 22Ok sf. 0.5 tNaOH &V bilyOOHRGF By, Thérodjdi J 1REidAPRLY drle@ with MR, treated
cont ai ni ng mitheshartaal and Eiteeed tifrautth Cele) Thel iltrate ovas lcor@erifragd of th2-ritevao lfinklyr uner duigh d
was. added anf’ °‘t" %%qfh'fgahmﬁrsara#@aha =Hd M8 dlc (2:4tHexane £ifdAchshowed a single
addi ti onaj PAG Mi bls a, > G 9P FEY e Vi sP0ding fasseverl dawsethe
and extracted vmth saturated SO |car onate 3 x 10 M)’ The 55 :
extracts weiStepc@ntiundd: (Zﬁfat;hedvlmlbbromlaemboamdnde)eﬁ dﬂefhbﬂ,de:taﬁoqﬁd-l 3 (pH met er)
W, th concentr atﬁe P'@e?ét?r?f . Rolsel. anA @nﬂl ide Chpint Bare dOSRRBEN (LRO6R - -

"’$ 8 hEk

et regede hdriepainp t-
SO' | di f I %g bL %2 ir oom temperaturerrtrj'nd'gyril éu?Ft,he darkqvaveapfgzi)se%lg 69 ml {(2.45
fromnitromgt. &e)gjf\{_%u

e. After a soluthn of sodl methoxld epared
Z-2-(2,2-di diséabmgcoysi gpzmearnﬂaar @é!dii'ﬂ\ ob NieOH Was aé&dd Stirth igf EI tf'e

NR s pect r uginiart temperatycerwhdey Nolin tﬂeeiad:eAftere@ Sshirs. Litbé preeipitdiéd NaCl Ma iltern @6ﬂ'

Calcd.  Follffgise s uesl e O a% E%ruccess'e'varth 3x 59 mRGT 0 ¥ HCI 5088 of saturiied 1
an X mi O e

ried: or@p sg gnqgjg 'éhe]_f[gtrate was
65 concentrated on the“fotovacs ol g re5| ual Of gb railvq_g :
Z- 2- (2, 2- Di nigh pregsuych damrdaﬂﬁ\r&@d“g?d g&ﬂh g?: ogpdﬁﬁge mg

a’ﬁ"
g (7.5 mol efs)hedw°2hdsmmtsaﬂﬁ0”ﬁ'wm'(d2 gtKY'@Cﬁ) profa ﬁgld& 2-mhe oxyhexanoate
d| chl or oc ct'%s?zaﬁiga‘ﬂﬁoxﬁﬁf ded 12thet125.51) ab olelientINg oka iegle isedersppa@nily

same proé E’V'SVC'%P@Q"“GE@W@M%P@WW%S((ﬂOIPdesap_n;)ﬂbduct (53t7 ng) e
fi edieB)b: i@ h [~} gg% GH3 preparative
(o1 1o ool o e o B A oL

ester (O. BM%PW{H“BO i th Etz Ismra% with adhydrous HCI was allowed to stand at room temperature

Z-2-(2, 22ﬂ| e é@m’ﬁ'@)ﬁ@lhﬂ as2vanotatevhansl the redides gemp&ls'rdlsaih}ey in
e S e o e
[err] (t, te crystdid L 3293( 22° TLC(41t luepe-Ac %Qaéfﬂ

Z- 8- Br ono- 2m@-aata:+ asémbhwdtﬁe/z— se@érommema AN EOF thkohatRardf hdek) thyl-
suspensi éh ®Floppapecarfqanida?-alethokvhBGHONEA Wit abeircss BIC iantz’BﬁDr snrﬁlifarE dHiBRE
cool ed in a$fVPIRF AP n a N2 at nosphere was added. over 45 min.
solution of 146. g (0.6 noles) of 1, 6- dlﬁﬁn shexane and 57.6 g (0.3 rml e)
of ethyl 1, &)QLZ-MBDm&yWJIWh&%ohﬁ 2ccdbic M sotittg. %ﬂol i ng bat h was
renoved and thé’hmelgamse(ﬂmz - tieelthglbyclop iibriecaFpeMamide] Eo O3k

m xt ure vvas1 %Ow-tq*vemaslétom - 3cigt; a@moom ml., of thivepel where ichdrggd th a@50 mi. three-

I@plaasu | pedjefs.oTHe mixture was
evaporat ed [ §r(gg Fgr%;j‘our an‘° 9]:‘?‘99"5’% S.0THe. mix s
contal ning ¢ 'Na?ﬁ% f heyér ? mitgg}{gﬁa move to uzrnéetp 4
oil. Thiso cgumdm I‘EHI‘HGB’ ivas s%@ﬁndddi 3 hours; then the
purificati otqmpqretuee wasg eemlsto 85°Qfor dk%dgo-(a224-1mtrea)mrefcreu—daruemuﬁ&l THelBbitor! N
800 m of 4 q"ide - Pethyipne @#OF'FE@dmsa'vjdtbedH@dmstedR Bi5rusing 4D0HCItWitn
of the iy b T ik i e
react i Onedm ﬂﬁérﬂizﬂem or: r% a ﬁea ueous la "
stirring at re%@(mate‘dov:thlﬂm Ml af c blg; vilth'the sHeShalnRRARK{ed b 4715 bﬁte bﬁt £¥

' h ied [over NaS9;, 1f 'tereilh@cseimenﬂtated\/\ma:u glvak Biis Wisidle. S/\ai‘slﬂ's%bﬁ -Na
>2<1408f m )exaﬂt c‘{&ﬁ %Et . 5 >'<'?' 2 sd r’ﬁ 15!?(9{9* t918. %W'teaﬁlmaﬁlﬁeﬂtel\ta@_ﬂﬁe seloilqmtwasn
was addegh. |,nd.§§r§a§ bt E& ﬁ'?mie

tgﬁjs 9pgRof unf@ge;f‘ttﬁé cnealin E-d
subsi ded t he ncfetfﬁrn'ehoum'ce %’moﬁg iC

| ayer was e3eetons ttewas3Biediat BOWO mrm/emomaeemcsm ™ gmi AHatbriv@ h&fng
(500 m) arfi§seafieliy crﬂ'rpé? qakrin ]-qumelrfwap remhvmep géll-vém?%;nder reduced

pressur €593y &e }E’ﬂi? qi’léd‘é”o mﬁeag %o Tﬂgﬁ'ﬂﬁdﬁ fisypost conveniently prepared

1, 6-di bronn&gapoamemfag m ] qrige a @eﬁeféawr'ﬁ 1q give thext

reacti on wit hoQre yay dffmakiag it sta rﬁum%m & Rolidbws 23. 12% Qf Dﬁfztﬂiﬁtmlg{h%%opropane-
ket oest er, 0&'3_?‘\'!1@ acig WWWGGd)lbﬁ@mld'lzacanditt&mH{ adfuételifto 8, using 50% NaOH, about 10
ml. To this was added a solution of 38.4 g quinine in a mixture of 60 ml. methanol and 30 ml. H,0 to
60 which had been added about 8 ml of concentrated HCI i in:another 30 ml. H,0 to give a pH of 7.1. (Thls

was actually a solution of quinine hydrochloride).

These solutions were added all at once, with stirring, The gummy crystalline material which
formed was heated to give two clear layers and again stirred vigorously while cooling to give a crystalline
product. This product was permitted to stand over two days at room temperature It was then filtered,

65 washed with 2 x 10 ml water, and 2 x 10 ml 50% methanol, and air dried with suction. The vield of
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a( ¢ acid was heated at 900C (internal tenperature) for 75 mn. The dark
sobdt yon was evaporat ed 40 under reduced pressure until nost of the acetic
acirewas renoved. The residue was dissolved in 500-m of ether, washed with
water (2:x 100 m) and extracted wth %urated [err] (3 x 200 m). The
conmbined [err] extracts were extr%r?tgjg th ether (2 x 100 m) and

aci di f igak WiihiRe GAINGRB44 & QSIB% . yield) emHoRpdrit L Alped 101111686 ¥ QCfafd g th
et her 5—34 8°,2006= t0;.C Telsheatemttwacﬁe&ymrzadWaﬁhecletWet to yiaitie24.35l gx ‘ml0 Y

E‘gf’s%&*:'ﬁ ur(fltd xwmoe%ah( veunerd eolt glri by eeapf}on vﬂérnwedus bésetahe et he_,;
e
Cs-(-frb m.ﬁﬁesg " %ﬁﬁ'ﬁ'ﬁes eim&? 0 ket ! g e "i i nggrop

ConSI StimathyMdrinBmidl. e!' srsﬁ ed)ti\@ at afbienX{eHiperafiife. AGledr ®Ikidn Wgﬁo of

t he br !yrmlketao adtdndcto 1399 Bl g\e(tliylebsahlnodleer)o d}lhtez E»Q:esjsr mlyhgﬂlorlde was removed by

éE%Qr mjeturg fly dﬁgwfﬁ A nder refI L fo
Rt ;%gé o e R
COOl i NGlith 186 i g ebyteh rAcm,re JdElon¥Bolfiy bh o dhifingtHe SHARIoR M au[er |
sol-ut i aas § dHerX, tAdEbolthg batfl vas: eedbéd e tB inixheé st.rmeraeromsdeedemutehoeiﬂaerr/zz X

100 m )wtanﬂret tixture h\@s rﬂﬂemd-stoad ue @eecipiiated ImpoRiumechdor bgndadmpqmrendob

condé&nf de 9 as !" e anpfiltered| |
o 11 EekEh S, e et L

acet ongdekdt ﬁaQ@dﬁﬂ |lled off;:until the boiling point started to rrse {to near-80°C; much of
Z- 8- br mm:cz hédZalﬂead; meith c woi).Heaopan@oandl) xaiihe ojixtizre det tcoviQiratualty td absat .
[er . aﬂrlse:b tn*tq011§|°9éqrebdeét’2 koug Thelp rodqqri avap|lRoveRdEs nige wa

consi sf ‘Pl‘f "'Ph&a"g}%ﬁ*"&ﬂ’ ‘g';fr gté‘t ‘q'r‘ he"a ure: 1L @pd air dried 1 4 C
50. 61 13:% rets :vvletlhg rate‘of heatmg) An8le of tca)t,rz.:vrﬁs ﬁgern:?:ed%yg& cr%?g£3%_

4. 45 'Bro er:moQEorm (2895166921 573 The foll owi ng br ono
conpdunds were pr epared- US| ng the sane procedure

Z- 6- Br ono-2-(2, 2- di et hyl ¢ elari§oxam do) - 2- hexen0| c acid;
Z- 7- Br 61022 '?"?‘HF'H%’P %Weﬁ?@%ﬂgm% m do) - 2- hept enoi ¢ aci d: 5
Z- 9- Brafgp pz-z(zzn,gﬁlg,romiogwp%),,ga{agmnecar boxani do) - 2- nonenoi ¢ .aci d:

Z- 1G9 Br orrm 2:( @ sangsle B R 2ydieyeddyciomopuacartvay ahiotay -(2S. Faatein 3|30 1B9B dissued
Z- 8- Br damalﬂ3(l 21 9167dwnea ¢ dsoorve toRmbofzohrsrtiatediarnmonivy hedioNide vith vibordganpl e

18 10 stznrg_ th r xture was marntarned below:O°CfW|t1h an ice bath. The

O mpey (-]
ey ﬁg@’f% R e i o L g
mTDaES y 96203 m raeﬁtvrb scm Sd¥rO 30 @4 @hdZ0XAI0F HEXan waéJéHH&{JOIC
acid |Aftér&odsﬂngof|ced,&}%se wﬁtedransh with etbylacsatedhbxane ) 1) and dreddo gite 2.00m
t enper atotr2é-d‘qm°f0$v¢i¢rs°pﬂfr¢9@fb9oﬂﬂm@q ore- M&-ﬂdﬁ? citve diMFospactBIMEwas DGesard vfithrm  of
Dovex BOWesIIEtPaWg:- 200 mesh, H+) ion exchange resin and col urm el uted with
wat @5 un h ue S onger acidic - (~200 n1) The 15.col um was
t hen: el u}cﬁeéd (é\lzlt%rtt:%hbi Mz&ﬁﬁjﬁom um hydr oxi de. The effluent- was-
evapor ated ‘under reblucédzgressuee to give 600 ng of ‘a colorless glass. This
materi al ‘was di-ssolVed g 03 m 3-81 et hanol, filtered, 'and added dropwi se to
200 g of rapidly |rr§ aceké Agumry solid preci pltated which .
crystalllzed upon. St irring. for tw.days. The solid was filtered, washed
wi th acet (N?tﬁtheralld gplrsﬂ #tldd, on.gli m-4144:‘s°r@u|afbe récovered from the mother liquor.
Z 8- dr met h Iam no- 2= (2, 2=di rreth | cy cI o ropanecarboxam do) --2- oct-enoi ¢ aci d

| 28tep nIZ";:?rP chl | _lege r;f%g - -b"fﬁr c % qus by TLC.
i g éi? S TR e s
desir e o&frédJﬁeaHISQark gon .ﬁtﬁg

olecular sﬁ A. An b.7 gof 2-ketobutyrrc acid C
61. 12 was ifie@3nd-the reactbnGiixture we. hE&e:deer reBuxJdr an addrﬂorﬁrﬁ A'twe. The Irdrmne wgs
8- aigj ricpoled dilted nj6 20/ petoryp Fiedrasr?ri heetserﬂdrsaqh brcwéo@m tomidhe e,
DC% I?nez:l d‘fa ﬁ[hhp %aﬂté? io eter) with concentrated
ydro oric acrd gum precrpr idifie 8l red ashed with water, dried
- - and recrystallized from nrtromethane to give 423 mg of Z-2-(2, 2-d|chlorocyclopropanecarboxamldo)-z—
butenorc acrd m.p.. 188——1 89 5°C The NMR spectrum was in accord wrth the desrred structure

60 . Anal. (CHCL,NO) = Caled. . Found

L. °C - 4036 ¢ 4048 -
“H- - 3.81 . 3.80"
65. . . © o Cl 2978 ¢ 29.53
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Z- 10- Di et hyl ami no- DCC- 2- decenoi aci d; Z- 8- Ani no- DCC- 2- oct enoi ¢ aci d;

Z- 8- Di net hyl a m-no- DCC- 2- oct enoi c aC|d 35 : 2{(

Z-7- Di met hyl am no- DCC- 2- hept enoi ¢ aci d;

Z- DCC- 7- (N- et hyl pi per azi nyl ) - 2- hept eoqypog(y:;i

Z- DCC- 8- pyrrol i di no-2-octenoic acid- .

Z- DCC||8 l(l\l-ﬁgﬁf)(g peratzlee%#%'e %g;rslgmﬁaamplagcﬁ% d o g

-0 A1y arf OB oleh el b”; 05! GR%ls &b 9:

Z- dce- 8- pr OQ@ﬁlQ%L@%‘gﬁga%cé}%@ Qb%na%e 1tol mcf E@ e gal(fe procedur(e:, as in the

- met hyl| arg npgevibhsyéxatipley The [okide PrautteBaT Cm@)C\Jvik purified by conversuon to the methyl ester

Z- 8- (1- Ada rrmffvr%eé JVBL B@é}'Q-CdsicamehQ; mm?eneZEteAmaadb bamanmmwrg)ﬁ:adwl c

acid: 45 gste i YW ~<glr rgﬁf )-2-octenoic

Z- 8- (Car bo % HPA AL £ Igl % ety % ?t %ﬁgmc% %‘2 1t 1H, = ~H),

z21-(1, 1, dlethylamnOZOCtenmc acid;, -1 -(1,1 ,

-DCC)-8-[tris- (hydroxyrrethyl)rrethyl ami no] - 2- ogt enoi ¢ -aci d z- l -(1 1 -DCC-1
2 .

ecenoi c acid; 50

0- (N-net hyl pi per azi nyl )
octehd7d ddi & -

-Y phosphono) et hyl ahitd
Z-2-(2,2-,pi met hyl cycl opro

H (1,1 -DCC)-8-[1

| ) DB7 & (t, 3H, CH). -

édar boxan do) - 8- ¥l 't hi o- 2- oct enoi ¢ acid 55

A stream of [err] gas was ubbl ed t hrough a s ]utlon of 162 g (3 mmol es)

of sodi um nethoxide in 5 nl. of nmethanol for 10 mn. with cooling in an ice

bat h. The sol.ution was aIIovved to warmto rogir_l'nterrperature and .332 ng (1

nmol e) (DZ ‘g I meth 56(% e-_car boxam do) - 2- oct enoi c
romo- =2~ o

acid was aé%c#j’o% @ égggaé?% ﬁﬂd’hﬁn Q @ﬂleﬂe cclo'lld@n an ]

at nospher e. pd¥padd iR ad&@&o@Vﬁ@QﬁrﬁTa% 46 g .6 1B 679 B-dirom

resi due vvasheiamh\wés @ms mmem eftlyl DB-dimibrer2-earbbxpiaiedh £ 2000t SN IhéScoNlrldCHath

The pr ech gl weg reaoysid| andghe re'xmreae@treﬂat\mmteetmerurq for %)"s Wee@!'we'm'xm wmaﬁhed

t 10 ¢ r 9 f
Were was dw‘ml’(v eo on?tf E‘IEL d}es"’egeg dratgﬁﬁ 066(116- rom r:%?af! ulene |s t(:{udoe
the ether uhdEECRANEANT gd',@.t Aok B FHledis erysta

upon st andi ng. beas\/l@)%né"@ﬁdf)ﬂ& @( ccmmam.a 800 nglof/a:eﬂeﬁﬂméramoioo
Z-2-(2,2-di mEbihyJO:yeé eqnedpaﬂe@amlmoxaamdm)ef&heremuthtﬂhm |ﬂ-100tm!rWIaOetﬁﬁtnBZThe

0010 5733%.Cﬁeﬂ'perﬁ1“|fﬁ Té? r' act| éilg‘ab '"Fﬂ@e !"0'4538 'F? éatbc(if r stjrring at
The NWR _Spe%\?&gm%@ @turag;ﬁg jﬁ %?'r’ eég &Tﬁb “Th eﬂkl)mglngf

Cal Cd tlon) AfeOfhe foaming

Il igoro s
1€ub&i8ed themnameib&h‘%’ftsa aholth eoauuag?sqmmcud élemme offalip &iyedwéyextracted
SI m I ar ﬁ%th@d@tummaz%m‘gﬂ@(@m Zrﬂ)chn#maheyl(EOQ: tllaoqb %Mgmxaemmzof the
Z- DCC- 8- e PfPﬁPG.QQVq)}?@eq\% fer kstoeste 6-dibromohexane

&’m ; e e nekt reactlon wit out pu ification,

- met hyI S- t%n[ E&%E&Te u% ﬁé{gﬂ& &Efgt r, 133 ml of 50% hydrobromic acid and 267 ml of
Z- DCC- 7- [ [ (48Rt 8/ wad a)t'mbdﬂﬁ RPR 78 Intin. A%é dark solution was evaporated
Z 8- Acet y¢ t imder r%ﬁe&presshenmnnnmbfdhe acetic acid was removed. The residue was dissoived in 500 ml

Z- 7-[ ( 2- Ami ofostiger, mmdh\yiﬂ') Mﬁeb]ZD@S) 'ZU reop textasited with daturgted | NaplCB(3 x 200 ml). The
i no- 2- car bomr}e |l\{a exfragts we wﬁ@)eéﬁ{)&%o dg? I) and acidified with concentrated
her

he preclplta d oil was extracte b ether extracts were washed with
water (1 x 100 ml) and. saturated brine (1 x 100 ml) and dried over MgSO,. Removal of the ether
45 under reduced pressure gave 46.2 g of pure bromoketo acid. Homogeneous by TIC. {silica:gel, 4 1.
toluene-acetic acid). The NMR spectrum was consistent with the desired product.

A mixture of 46.1 g (0.194 moles) of the bromoketo acid, 17.6 g (0.156 mole) of 2 2—d|methyl—
cycloprOpanecarboxamlde and 450 ml of toluene was heated under reflux for 13 hrs., with collection of
water in a small Dean-Stark trap. After cooling, the clear reaction mixture was extracted with saturated

® 50 NaHCQO, solution {4 x 100 mi). The combined extracts were washed with ether (2 x 100 ml} and then -
the pH was adjusted to 3.5 (pH meter) by addition of concentrated HCI. An oil precipitated which soon
crystallized. The solid was filtered, washed well with water and dried. Recrystallization from acetonitrile
gave 225 g of Z-8-bromo-2-(2,2-dimethylcyclopropanecarboxamido)-2-octenoic ‘acid, m.p.
151—153°C. Homogeneous by TLC (4 1 toluene-acetlc amd) The NMR spectrum was consistent with
55 the desired structure. . . . . .

Anal. (C,H,,BINO,) ‘Caled. - Found -

. S -C =~ b061 5066 . . .
60 , H . 667 . - 6986 - .
: s N 422 445 .
Br 24.05 2395 -
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( Car bonet hoxymet hyl t hi 0) - 1(1, 1- DCC) - 2- hexenoic acid; Z-1 -{1,1

) - 6- (phosphononet hyl t hi o) - 2- hexenoi ¢ aci d.- The - conpound
7- (L-2-am no- 2car boxyet hyl t hi 0) - ﬁég 24#'# net hyl cycl opr opanecar boxam do) - 2-
25 heptenoic acid is prepared i 9, ar fashion as the above exanpl e,
except thahe fondwing Wbrodo(cd ourdhrmréwe sd@mgoma@sfﬁarpmé@re do) - 2- hept enoi ¢,
acid is dlssolved(185rrg nmol €s) i n 2. m NaOH sol ution (2.0 N),
and debﬁ%@ﬂ ﬂéél,Z $hatidyciopig pailesﬁfhoaermdg)f-Z hmermg acfdgas through it for a \J

T ing 2

%hy"H pPreRgsscashpxarpidpls? added all at once and
the re%\(? E 'c"q é&) %ffﬂE)'zf "eénji,l_fcgg mosphere for 3 hours.
ZJSLHr&né-Q @ b «Erhidb)-2-bétenbic? il M of 2N'30 [err]
soI ution. Amoni a evaporat ed under d pressure to give 284 ny of a

yeI | o IT (ﬁ% ,ggg@nol -and the .
i nsé&f m%%rbﬁ@féam B%éﬁ%?zg ofPE felgﬂ J{%’f}a (P oatsBxlrad) 3L Y
Sti rr egetshotadyl uetdnﬁnlof(ttb 94 Yu8d u dl midtie/IaPiihd Was/llowsy tp s@6d anrbcaﬁmmpre.tdrefotered

was hedhnai Thia sduﬁuerrwasrwdurdd pretd at3ch ¥ 28lcuh cmmmn Dowexch@YY— >h

S orrrenenaenis R

: éo%) 2 Z- 8- ( Car bonet hoxynet hyl ) - 1- (1, 1- DCC) - 2- oct enoi ¢ aci d: °

52. 55;

00 gummy solrd precrprtated whlch
Z- 2- ( 2¢rgst Shumm ecahéomEGMadﬁbterad Masmtvﬂghl aatmm |auairdned to give’
hydr ox%ﬁa Ag odt 6rﬂ3¢lmemiad"mrm@ﬂ-@methv'ﬁv%r%ﬁ"%{#b r?g n?géﬁ eﬂ@&
Z- 82‘brg~;r§ﬂ ﬁ Hﬁ"ﬁﬁm 1{ gﬁa?qﬁg% gﬁ?@?ﬂ“gg)( T It B RYCE- B in 15
m -of A)aq H’? ansngnu/‘é's artoned to stand at room tenperature

for 3 Rpal. (cTthN;(g@,gm ONCaTldd¢t UrFRuUNARS pour ed onto a 2 x 25 cm col um -of

| RA-410 (50-1 mesh—=—OH-)- +-eA—exchange resin and el uted with water until

t hezeffluent was n&lorﬁgéﬂ ba§1@3 The effluent was evaporated under reduced
pressure 'to give 8 ac rl ess glass. This materi al was di ssol ved
in 20 -m of ethanol, fi Istered and . dil.uted with 600 nm. of acetone. After
standi ng e follsMihg eﬁpﬁroadeawwééwerewpmeg lubing bsemrayetrmishmaemse:durd ‘weCTh

' depezslmeadsrzdg2fdlmetbvledlopmmealbwml¢°hcetone and dried to give 720 ng of

Z-2-( gj c J: panecar, boxari do) - 8-trinet hyl ammoni um
hydr 0X§° g&g% AN §&F'9%al t as hygroscopic crystal s, mp 220-222C.

Honog epg_(w,set b dceeao,gel;.d in BuOH, HOAc, [err], 4:1:1). NWR spectrum
Was 3£ A DEhehlarihé-DCO@shieprdois asidct ure. 50 Anal [err] - Caled = Found C
65. 77 Z-DC(B& (Ngnqthylprperq;lnvm-z-heptegaug@1@5 : VR 9.02 - 8.92

Q her%@% H?e\fh'l‘l‘f Iperazmwscgctemlrgmgr epard usi ng essential ly the sane
pr OCECZI5¢ |y|£ ing-BcelXoctenoic acid;: :

hyh&yc&c@aa.eﬁaaecar boxam do) 8-trimet hyI amoni um
hydr oxz-uec-a namamlamoe&:—odenoiurm:rd 60 sal t; :

Z- 2- Z—Q—J‘Eﬁr%m%%@o_ '0 a‘?ré‘é‘aWB@,Ggrﬁ'@Fdsmﬁ-Wr di ni um
Bg% é‘ C enOIC gil

hydr o

Z- 24 %@c ﬁ:ﬁfzb%ﬁ@ﬂ‘a@ﬂ) 8- (2 hydroxyet hyI d| rret hyI am
moni u ZrB-[(Ca y@m&wdaémaamaasrtenm-oce;czdcteﬁmearcmsal t;

Z-2- zz,z-mfmphr agyinoedrastemén &xikani do)- 1 0- trimet hyl anmoni um

hydrox if> t T[I r\dﬂqtwa ot lgmi nla r;,cte%ic acid 0910 573
7-8- 5£ 15- dﬁ ecenorc aci
hydrOX|de

Tmmo] -2-octenoic acid.
cyc opropanecar oxam do) 2- oct en0| c aC| d | nner
salt; ‘Z-10- (Benzyl dir rret hyI ammnl um
hydroxr de ng’z‘bz di nmeth cI o& E l;éxam do) |2 decenor Cc aci d I nner
y e )
sal %«eaﬁq %PE’L?@‘L B ”ﬁ‘ ST G859 & WiRRSdey LA um
hydr 0 ooolrng in an ice bath. The solution was allowed to
h}bhﬁlﬁnﬂﬁﬁt y add rwzhyzba(mmmburrbf -Z-8-bromo-2-(2 2-d|methylcyclopropane-
hydr oxq:adw)rar@rd@)ﬂ-@ct@om&oiww ldedh rTbp aeleticar Wasxheated under reflux for 30 min. in a N,
atmosphere Most of the methanol was evaporated under reduced pressure, the residue was dlssolved
60 in 10 ml of water and acidified with 2.5 N HCI. The precipitated oil was extracted with ether (3 x). The
ether extracts were washed with water, saturated brine and dried over MgSO,. Removal of the ether
- under reduced pressure gave a colorless oil that crystallized upon standing. It was recrystallized from
ether-hexane to give 178 mg of Z-2-(2,2-dimethylcyclopropanecarboxamido}-8-methylthio-2-octenoic
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am do) - 2-octenoi ¢ acird inner salt;

Z-2-(2,2-Di chlorocycl opropanecar boxam do) - 8-trimet hyl amoni um

hydr oxi de- 2-octenoic acid inner 10 salt. Exanple 21

Z-2-(2,2-Di nmet hyl cycl opr opanecar boxam&l8)l ;gr mam di no- 2-octenoic acid A
350 ng sanpl e of

Z- 8- ani no- 2-a6id, pdliBEBLEAy L ONGHEUIHEIIABE TEE HONERE-SaNc 35@04: ﬂnﬁ'reCNﬂﬁ'sgecW‘?ﬁ vlés in
di ssol ved i racdedd mith e Uesired startird. he pH adj usted to 8.5 with 2.5N

t ot'al of 947 te hydrochl ori de was added at room
tenperature i hmglh‘&rspzsgé [ onémﬁ(?erig 9vin. while the pH was mai nt ai ned
bet ween &-9 by addition ef Zsél,\gNa%seAfter stirring at room'tenperature-
for 30 min., the cloudy Heacts.en m gag e was extracted with ether .(3X) and
applied to a 2 x 2.5 cm Yol umhé®df a 488 50 W x 4 (Na+, 200-400 nmesh) resin.
After elution with waterS t ht0$% acti%Hs ‘contai ni ng the 20 product were

| ed ani® Th L di | ved
'n wat er an?tﬁé‘ﬁﬁi%&%tt’ii’ Sip LG SR S . B S5 v

résin. After elution with -water, the fractions contai ni ng pure product were

pool ed and *@Wﬂmmwnv'@du%ede iccaidire.- The resi:due was di ssolved-in
a few nm ’6f 'E:rb’a k¢ th piqaeidd dropwi se to 200°m of et her -
with rapr d- &tg_mét g,o_ ‘§ @%e . ' "éel‘ffeﬁﬁ'c\ﬁF‘f’h ether gave 243 ny of
Z-2-(2, 2- di ety w@p@mﬁa _heg@nmg@) 8- f or mami.di no- 2- oct.enoi ¢
acid as an aaa; me-ZStathoxt'etHvlwm olgH MeDCC)-Dyexdndic 4dia; BUOCH, . HOAc, [err]; _
4:1:1). ar thylt;o; 111 . DC(Z:r):bzcwEnph apideddesr red structure. Anal
[err] jj - exenoic acidc 59, 69 60.04 H -
8.59 8 64 thonfg‘eg’/'thl'?t'z $EPI%ARGY ani di no conpounds wer e

prepared using Théte:ompmrJdaT-(Lpz-%ﬁrdlzl’-&%oxy%%yrthro)-z (2, 2.d loyel )2
Z- 8- Acet ani bientenoiz-acid i9 prdparert inyd i Gaahiop a3 e ubbésex im Psvc cloj ropanecarboxamr )-2

Z- 8- Benzyl a °ﬂ"rb 'é Pfe i®arith ecms@mdamsﬁmb Roeatrﬁdmrmmz al
z-2-(2,2- D%‘L#ﬁ.’r‘r’"% e

o mmole %ﬁgb%e ‘%'P%‘Pﬁ"dquen gasdkroegihai for mmindte.
eagtiQ rn
Z-2- (2, 2- Di eipBshsd/h 0GRURA QK&IE gkl b t'r?eﬁ“zﬁg)ﬁfr%?‘é%t
enoi ¢ acbdl. NH;(}OExr n&né}ih evaporated under reduced pressure to give 284 mg of a yellowish. glass,
Z-2-(2,2-Di l?fe@ﬁy tqh@pr eheshanoh endathe idsaldble rBatgri filkerdd)PhediltRiid 18 B&Heq d%ﬁ

a solution (ﬂf'd'& % é%pr%ﬁ'éb% 'héh% 'épdv@cbréqmmedwl devaserdiWrtdleﬂﬁr and

sul fate andybog g'm%@%?@ )te’ i T'-ﬁ (n?UQﬂ Hade. érZOWabn
net hyl cycl opropanecar boxam do) - 2- oct engkdmpic @, and the sol-ution:was heat ed
at 700C in Zach(tZ Z-rﬂugﬂwlwblmmcmdrmrdd) -ShtrimeTHyiamnemiin avmmaetz,rmeno&s.acappine-ed

to a 2 x 254l mco 50WX8 H+ 100 200" mesh) After eI utron

9 - gt (2
win ety Lapn BT S e b e b oo
under reducgs TR Rasidh tixtdrd Kvak é%-lﬁt (g (ﬁ: Oﬁtsh E ion
et hanol andexeidge radinopwi slatet owild Water uvafil @ik fBﬂ‘lueM\d W "hapeé els'bédid’ ITRY effluent ‘was
Filtration eyﬁreprmmdg regiicedh pggweqtogmgomm o%colbrlé‘s@ glass This material was dissolved in

Z-2- (2, 2,41 3k rn| r;‘gz't Eﬂn essoﬁgtg epm tageing gblopm tampefatuss

an  anor phay Gy R f'%ﬁ? (9953‘(%_',]‘
4:1:1). NVRndel r&d’lf hyd¥asabp |cccst 48, se?Zar 2:2°d omog ESEE% B

NH), 2.10 [WPr#:1(lk NMlepsctrG}tIZI)ras c’bn&&en{t@mt‘h] debived" structure

[err] 605The foll ow ng guanr di no’ corrpound Was prepared usi ng the same
procedure _Anal: (C,;H,N,0; - * Caled - Found _ - R
Z-2-(2,2-Di met hyl cyc? opr opane-car boxam do) 8 (N N- di met hyI guanr di no) - 2- octen
oic acid. 65 24 0010C5736%%anpl&5.783

Z-2-(2, 2, bi met hyl cycl opﬁopar&ﬁir bo%zgg do) 8- met hoxy- 2- oct enoi ¢ aci d

Other gquaternary derivatives were prepard using essentially the same procedure; these are

Z- I2 -(2, 2—Dlmethylcyclopropanecarboxamldo) 8-tr|methylammon|um hydroxide-2-octenoic acid inner
60 salt;

Z-2-(2,2-Dimethylcyclopropanecarboxamido)-8-pyridinium hydroxide-2-octenoic acid inner salt;

Z-2-(2,2- D|methylcyclopropanecarboxyamrdo) 8- (2-hydroxyethyldlmethylammomum hydroxrde)-2-
octenoic acid inner salt; -

Z-|2 -{2,2- Dlmethylcyclopropanecarboxamrdo) 10-tr|methylammomum hydroxrde-2-decenorc acrd inner
65 salt;



fded 332 ng (1 mmol e) of

brono- 2- (2, 2- di met hyl cycl opr opanecar boxam do) 2-octenoic acid. The
Solution was 5 heated under refémg?@dmtrogen at nosphere for 1 hr. The
reaction m xture was evapor at ed uced pressure, the residue
di 550l XgehehnBidRb HBYaRMENiIGA inglirblieglovk Rhiidethyidyclopdparebdrbiximidalcd-deterdieact | .
whi ch ipfeeeaipi t at ed was extracted with et her'@ifs 3X)." The ether. extracts were ¢
washed- m—taenwairemhvlmmrsm ur Aycsekidsl-P &2 AiEPANYEIBPTBRADPCAPICOIRIRGERAIC of tNad
et her é\ﬁ_} _?E‘% .rv\%gy?ﬁ_ygggs) ;é%srlfja:rt%x%ﬁ'dﬁ)r Otrl‘;rg)elt an’ﬁﬁcﬁlum hy&r&?&e fﬁé‘\%ﬁcﬁé %&u&%eﬂpon

staﬁdl m et her-hexane to give 140 ng of

Z-2- (é 12-§Qnetr§illdm&aﬁ4yayﬁdtwnﬁpaimar b 0 xgdroxitiz)-2 82 aelrabyeyRlopopamrcirmxaci d,
m p. [aidd)-2-dde=mpigeaciddorser Isit; TLC (t ol uene-HOAc, 4:1). The NVR spegtrum was in

‘ a solution of 2.43 mol es of sodium nethoxide in 5 nl of rrethanol was

accor (Z-2 2 2rDichisrageaionrenrgnesarbpxamidal-8-trimsthylammopipm h‘@é‘f"td&'z'“"?ﬂ(?lfnﬁ? ganer S
C 10 @3itsg 63.54 H = 8.89° 9.12 N 4,94 516Usrngsrm|ar
procedures, the fol |l owi ng conpoungganid 1 prepared: 20 .-

Z- 8- Q@Miﬂ{rﬁat@ﬂ&bi&&bﬂﬁb@bﬂxﬂﬂaa fopnanidioa-2rictkapic 2cidCt €Noj c acid: e

Z-7- Q/anOAE-EO?mg?mmf -e nb@pi Spdi -netdmr x{ym@m ﬁbwwﬁ&ﬁﬁe@'e '%lwas

Cydigselverl ip 2 0ol pf water IpH ! ehzyl
f°'?" 5{% % ég Rﬁe"ﬁ?ﬁa‘f)e esﬁwqmb&ataelf sodi um
a

the pH
oFm{. e (48 ﬁeeeaanaearebﬂxamd hea-tzsallzm Remeblemoiot aci d -

915
2
d urB /Stalsb WL 24((8a*2 2Go-rm0hydes aésip ABireelution antbavaser the fractions containing the
do) p&edmydwem odgledand rategl cgnger reduced pressure. This material was dissolved.in water-and

r, he
2 o rmban e o
Exarrpl S |ss %ﬁ ﬁk dther with raprd
(phOSsQiamaO U am Wabhing W&ﬁ@ﬂf&(‘gaiﬁm . boflZz-2y2,2-dimethyleyclopropariecarbox-
Z- Szdormne)-zaqbanaz‘mdinm;dogehoy adidpy anpanvephous dolidk Hloindegensous by BHinBURNi HPACS
react et Oni1R! 188, SMRgpqetrumandsy in Geeci MEh Shrydgstidt FECHER d “and 435 ng Na20CB in
ter eat err or ours .uhder nitrogen,. cool ed, then
ur|f| tﬁrpI ﬁh(ig'/%%v\e %I_c% &Lnt]] colum; eluting with water. NWR
__conf,d rrred presence of ‘@rodem, - Ksoo40, 14. 35 C ains for-the Contracting
States: BE CHDE FR GBMIT 1BBINL SE64. The conpound of "the fol l'ow ngy _
formula: 40 45-C [err]NwhdléiZn R338Ad R3 are hydrocarbon radicals in the

range rESQE %llé’v@'h a%duﬁ &%p@%ﬂjg]vlgl pﬁﬁgrg@Usﬁ’é mml&pp}d&eg}r&her one of these

Z-
Z-
sa
SO
m

R2 gf R3 hydrocar al ns yd rogens may be repl-aced by hal ogens.or a
non- t ez-giAtatamiiriold | 22 dimeehy|cipdoprane he::a@dx onsracslul fur, including

oxi di z2&- Hemvhmlmo-zfibz-ﬂmeﬁ'yicvc'g‘mg @ d°’ Jﬁ}ac ' hydrogen i n R3 can
al so g% 23 OBroR ife) acyl ated or

car fl Hgmﬁ 3r ogé‘ﬁmgg lgeé:F%p ace an am ﬁ@eaé:roup whi ch may

- be der| vatlzed as in an” acyl am no,Examgb@a,. ani di no guani di no, or al kyl or
subst i z-atied- mhmylcwmmargcmﬁmmd ﬂfgharddl % nmaqqu n| tro en ougl ngs,

~ or, al terﬂ'alalsvle# oftZHeme'e ﬁ {% feRaie ﬁi\’ o)
Cafboxiﬁ ‘%‘1 o i ?& Bhad éelasat% @madfm,‘:o bier eof
a

%59:81 heOf T Abdufd \Faslapiied @ 2&% nﬁ&lLﬂ\dtﬂDmvé)éﬂOWBQ-l*aCI d .
gr oupi m@)_aomi njeSh)l - ]AfterSerdityﬂraigem@r tHeOfrationss! dontairfirey the poodudh uédeWoaml rodl kyl ,
or a brapwateeumdqrabd edao@ tea fhe resigue was: dWFQ'Yth'hé radnm'%vwaﬁmet |a§d not

hen ofeth ?f\)Oé‘ih @Vrn@f I*rlira_l'gf: | v t%ﬁgev(s .
St “’3 %é eﬁ?@ﬁe B B TE (Easan o "‘fr% 1)%@%I o, maﬁpuagl Boa Caim
3.$013 ( 2

r@hga oW, _angﬁedﬂg cycllc hydr ocar bon of

3 10 carbon at ons; err wherein [err] i's cycl oal-kyl of 3-6 carbon atons
and [err] is elther 1 or 2 aIkY %ﬂ uen s which may be joined to form
anofher ring on the cycloal kyl *Yr I is 1 or 2 chloro

substituents; or 65 [err],. wherern [err3] is al kyI ene-of 1-3 carbon
atonms and Rs is cycloal kyI of 3 6 carbcm-ratorrs 25 -

60 :
The following guanldlno compound was prepared usung the same procedure

Z- 2 (22 D|methylcyclopropanecarboxam|do) 8 (N N-d|methylguamdrno)—2-octenorc acld

65
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0010 573 Exanple 23 o
Z-2- (2, 2-Di met-hyl cycl opr opanecar boxamni do) - 8- net hoxy- 2-octenoic acid To a { #2

solution of 2.43 nmol es of sodium nethoxide in 5 nl: of nethanol was added
332 mg (1 nmol e) of

8- br ono- 2- (2, 2-di net hyl cycl opropanec%m&g%sdo)-2-octen0| c acid. The
solution was 5 heated under refl ux i Bxanph 2309en at m)sphere for 1 hr. The

r'éact i on mzx@@remmlw ae@rpo ae)- Q-E'd'@ cid t he resi due

di Ol ved ' n éoé—b o- E{PT‘nEeé I¢ ?gg"g C r 9@% aaaddﬁqq& n 3\,;1
whi ch l%reﬁeae R rdhas |r(3¥ frdgarE 8 hr( THE) reacti w AW

washed w tdauveit gressu@n d'resraéldl.l’eairﬁdlvhf inN@atédhd dicigdidd omarz rasmcml ma‘ ort he

et her undeshichedesipitdted ves atractegvith atheo[3X).| The sther Iexttahatwm sfmtilvvlmedat

st andi ng. srtt"aw&@% aP\reif 0 ¢ Femee é'i"i‘ﬁ a ffed \?ees lo_r'fssoﬂ
Z2 (2,24 MG mﬁé?&ﬁ J‘ﬁQ g o Aotk Pz e

mmemws; ﬂ.YTh th tHd) stRUaTd. r um Was in
accord W|th t he desired structure Anal [err] Cal cd. Found 15

C 63. 58 68n84(CH,NO)g galed.  Foupd N 4.94 5.16 Using simlar
procedyres, the follow ng.co ds prepared: 20

Z- 8- Q/zlfilgr’]o 2- (2, 2-di nmet hyl gycrgogggpangggboxam do) - 2- oct enoi ¢ aci d;

Z-7- Cyano- 2- ( 2, 2- di met hyl mycl opsepanes:eg boxani do) - 2- hept enoi ¢ aci d

Z- 9t Cyano- 2- (2, 2-di nmet hyl cycl opr opanecar boxam do) - 2- nonenoi ¢ aci d;

Z-2- (25‘%‘23 Di melsing| Syiiar Gpcerutte ther flnwing ERSYROpOdS 1418 PEPRREt enoi ¢ aci d sodi um
salt 4 Rah&24 6o R ERBE S Ho R 6RO Leid- sul fo- 2-octenoi c racid
sodl‘um saE17,‘§"zn 2(%( ﬁﬁ%@%«%’{%mg Bﬁe@ﬁﬁ&@ﬁiﬁpﬂfhg{ﬂ%&lc acid;
m do) - 8- hg-@r—m;ﬂe—Z-(mQtdﬁmlhﬂcyabpmpanecarboxamrdo)-z-nonenorc acid;
Z- 8- Acet oi'y?-‘zrzf[? mpthy rcm e%'ﬁ?-Bd)@&??h@l@?c'Qseft‘!'elﬁdtc aci d.
Examp! & 24 z@ ooy rzg il e bty
phOSphOﬁ @d"e C.' 6glrm &e norc acrd
-8- br ono- 2- |rre hyl cyc opr opane car boxam do)-2-octenoic acid is

react ed W|th 138 2 (1 am noet hane hmalplmlrlc aC|d and 435 ng [err] in 5

m wat & % {;}% qt'ey {Iﬁ omr!g%gzhﬁ?psmmm nclcc?gpréwomt %F‘?{f rllJ‘ i ed
(hrougn 5 R S E T e ey
presence rQa r é«'»‘rﬁgr‘m | cooled; ie tﬁbu Swz &Eﬁﬂnngle PP wa CH
DE FR GB NMR lcbhfilined m&enthepmanmpnnd oof4 the follow ng fornmula: 40 45 [err]

wherei ## R2 and R3 are hydrocarbon radl cals in the range respectively of

310 and dak GPUAPBoRIANRY slad Be"h IR RS 'y RESE 2 Of RS hydrocarbon
chains 1-6 hydrogens ma i3 rep ace aI ogens or "a non-terninal

met hyl ene may. Die dsccrmoaﬂdadf oy f@wy,grgrfomiumul fur, including oxidized forns of
the |atder; additionally, a term nal hydrogen in R3 can also be replaced by
a hydroxyl or thiol group, which nay e acyl ated or carbanoyl ated; or the
hydrogen can be replaced by an am no grgup, which nmay be derivatized as in
an acyl am no, ureido, amidino, guaniding, or alkyl or substituted alkyl

am no g oup, 55 including quaternary nitgdogen groupings, or, alternatively,
there may be repl acenent by aci dRqrou swch _as carboxylic, phosphonic or
sul foni ¢ a]_ﬁl d_ groups or esters or es t REBPBOf, as well as cyano; or

conbi nat i'OFS %%W@QL F ra@xc&l?fﬂti&}n AT ﬁ/o‘i‘ 30L RHHGNGL @E&?b&%‘i&ls i s
hydr 0gen i@ bithe 8RS ofthiesl R 1ok A7 ydRicariBlb m-@a hs me¥ berePBGIITR h@ldbdrs dF & Y
accept ablrengertriran rnemytehe trlag bprepldced by bayigerRar suifur) dicluping Ryibizar fogty ofi thédtattetrai n
| ower al F"t'eﬁa"nﬁzrec'am%bvﬂreaeormﬁimereéoferem acedsbyag hygiogr or hlehgraun. mﬂlgh may g§/l
of 1-4 ¢ %ﬁa \_/Iated or the hydrogen replaced by aW amino group, which may

atized as acylamino, ureido, amidino, guanidino, or alkyl or substituted alkyl amino group,

55 mcludmg quaternary nitrogen groupings, or, alternatively, there may be replacement by acid groups
such as carboxylic, phosphonic or sulfonic acid groups or esters or amides thereof, as well as cyano; or
combinations thereof, such as a terminal amino acid grouping; and R' is hydrogen or lower alkyl (C,_g)
or dialkylaminoalkyl, or a pharmaceutically acceptable cation; with the proviso that R? is not phenyl or

-~ straight chain lower alkyl of 1—4 carbon atoms where R3 is straight chain fower alkyl of 1—4 carbon’

60 atoms.

2. The compound of Claim 1 in which R2? can be R4, wherein R* is branched or cyclic hydrocarbon
of 3—10 carbon atoms;

RSR®, wherein RS is cycloalkyl of 3—6 carbon atoms and R® is either 1 or 2 alkyl substituents
which may be joined to form another ring on the cycloalky! group or R® is 1 or 2 chioro substituents; or

65 —R7R8, wherein R7 is alkylene of 1—3 carbon atoms and R® is cycloalkyl of 3—6 carbon atoms.
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2. The conpound of Craim1 in which [err]. can be [errj Wherermferrt is @2\

branched or cyclic 'hydrocarbon of 3-10 carbon ato R5 is
cycl oal kyl of 3-6 carbon atons and [err] is erther W “!H‘E(L[
substituents which may be joined to fo émg%er rrng © Ik I
group or [err] is 1 or 2 chloro substi or [err] wherern R7

is al kyI ene of 1-3 carbon atons and [ er iEkamgie 2y cCl oal kyl of 3-6.carbon

at ons. -9@%9—%8{1&\1%@9&1@ ﬂd@dﬁa @bt?‘upmaomenoma@h R2 |s a (&?t rar
br ahc;hed or cI eals io %? I!‘f% WMHBR R;é

te he utlon w
and di al k¥| CW refl (ﬁ' - Pgﬂgﬁc gﬂgct z)nr'trj'?ﬁ'e Qit
be tertiary.r oRrbd indwatBr :malae ifle @ i Z§N51y&1‘83ﬂ&lcrhc{d€'fl{e] oil

is cycloal ky\lvhraf p crﬁrtaﬂéif \bwe)&haeﬂ; with GtHeef3X). The ethek learacts vosre Wastell yith water, and
substi tuent Sf:?ltl’llatedhbm ndbéﬂqdwﬂéﬁbs.oe Rfempvnéﬁmm f¢1b¢f uqr&qlqn@d?mdttprﬁew V@&F‘N Iefs oil
group. a sepswilized mree'r f"]eP &:)
%S an gipEl E’&gﬁ L e, T o G
carbon at ons. “Th e compoun
Z%2- (2, 2-di et hyI CAtel. appq;lm)z)ecart:blodzam Ftohd 2- octenor c acr d 7. The corrpound
of aim2 whichis Z-2-(2;2 dr et yl cﬁpropanecar boxam do) -8-tri met hyl -
) .

ammoni um - oct enoi ¢ aci d. 8 | Thegiggnpo of aim2 whichis
Z-2-(2,2-dichlprocycl opropar,qecar B@x 8-trinethyl- 20
ammoni um 2-octenoic acid. 9. The conpound of claim2 whichis .
6- (L- 2- am no- 2- Uand)swgtm?deﬂms)thézfo(lwlﬂg dommsiungd wsre Ipeepaedopane

car boxami #4o) exey c .acid. f clains 2-9 which -
isin the soiié rs” :&%{ ﬁeﬁg,&ﬁnﬁﬂd _%ﬁéti@ré ¢ of making the
conpounds ofz_ %L .secg,g BHitho)-BGhore {0 acid 25 or |ower

al kyl ester 2-b¢z PDimethyl claﬁroﬁﬂibMox{rﬁlﬂdi)P-ﬁﬂ}om&bmhoic [acid spdiandal;er r] are -as

defi ned, #heZ- g@&metmdlpnmmscwmwudﬂ? pedsoditmesdly: 1-4: 1 parts

of keto acrc% 120K ( clg B"E ~pvd E‘% F""Qﬁéﬁgas t ol uene

or-met hyl i SOVACEPYrs WB" ecé‘ip"??éneﬁfr M “Wth>a2€5t r opi ¢ renoval of
water for 3-48 hours, preferably 5-24 hgdmple &5 - 12. The process of
maki ng t h® (Zeﬁmjﬂdetmfcydlapmpamalcatdiuxa:rh|dc-¢8Ffﬂ)-F(|b®qﬂ'mhﬂabtlamlgo]aZ}oamoﬂ: aid ori de.
[err] [err] vvr t?:gazdggg't&- megt(érz-ggg%taﬂcs{cle o a@mﬁ@am'@)- %’;a@drs aFg W'fh
presence of !

t r eat ment thc;\xR% uhder nltrl'o‘fen cogy%ﬁ\wnfeﬂ%hmu? ?%@I ex oor%ié% Cﬂ‘ ot orr ;r
wherein [&rr] and [err are as defr ned. 45 - 13 The process of makr ng

t he conpound_ [err] 50 wherein [err]_is 2 2-di met hyl cycl opropyl or
2, 2-di chl or &%} 'i?ﬁﬁm“ﬁf"ﬁgsgtﬂ?ﬂr%gﬁ & 55 SHBATIEH Nﬁf E1-6 55 carbon atons,

di al kyl am noal kyl-,-he%mgo&gq,rf%c,gmg@}ol.ﬁ{u@ccept able.cation; [err] is a
hydrocarbgn chain of 3-7 carbon atons, optionally ‘having a term nal
substituent which is trimethyl amoni umR3am diHho, guani di no,

2- am no- 2- car boxyethylthio or 1 -( phosphbné))/et hyl am no;

|
C

45
VRN
* RECONH COOR'
wherein
R2 and R3 are hydrocarbon radlcals in the range respectlvely of 3—10 and 1—15 carbon atoms;
. 50 in either one of these R? or R® hydrocarbon chains 1—6 hydrogens may be replaced by halogens or a.

non-terminal methylene may be replaced by oxygen or sulfur, including oxidized forms of the latter;
additionally, a terminal hydrogen in R® can also be replaced by a hydroxyl or thiol group, which may be
acylated or carbamoylated; or the hydrogen can be replaced by an amino group, which may be
derivatizeéd as in an acylamino, ureido, amidino, guanidino, or alkyl.or substituted alkyl amino group,
55 including quaternary nitrogen groupings, or, alternatively, there may be replacement by acid groups
‘such as carboxylic, phosphonic or sulfonic acid groups or esters or. amides thereof, as well as cyano; or
combinations thereof, such as a terminal amino acid grouping; and R' is hydrogen or lower alkyl (C,_g)
or dialkylaminoalkyl, or a pharmaceutically acceptable cation; with the proviso that R? is not phenyl or -
straight chain lower alkyl of 1—4 carbon atoms where R? i is straight chain lower alkyl of 1—4 carbon
60 atoms.
2. The compound of Claim 1 in whrch R? can be R4, wherein R“ is branched or cyclic hydrocarbon
of 3—10 carbon atoms; .
RSR®, wherein R® is cycloalkyl of 3—6 carbon atoms and R® is elther 1 or 2 alkyl substituents
which may be joined to form another ring on the cycloalkyl group or R is 1 or 2 chloro substituents; or
65 - —R7R®, wherein R7? is alkylene of 1—3 carbon atoms and R8 is cycloalkyl of 3—6 carbon atoms.
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'h is prepared by-Teacting a corrpound 60 [err] with - [err] wherein 65

E k rbon chain of 3-7 carhon atons, or a-hydrocarbon
chai n oﬂ,ﬂ'"n@“quﬂﬂmr ‘0010573 atons, having a termnal bronmo group; in
whi ch cas®e nono i«it er medi aje {;_6) g%d is reacted with trinmethyl am ne;
ammoni a/ i m dat e; guani di ne; cyst O B&3 or 1- ani noet hanephosphori c aci d.

14. The P Oﬂ'ec‘c[)mgound of Claim 1 in which 'R2 is a straight, "branched or cylcRElkyl giddpwigreion [ er ll’]
~and [ &ffohn AltdnsAmcil@hd ARACYcRalk)i2dnd didkylckEioaliéd, brgvRiin- thenattoy | adjacdnope dpane
car boxcamothd e} be tgtisphono) et hyl am no] - 2-octenoi'c. acid. C ainms for t he\/

ContractlﬁngSthWOfl 'TZTFh‘@h'Hr Bt#ss of nmking the conpounds of the

fol Powi ng fornula: 20 - - _pepe - Lerr] 25 wherein [err] and [err]
are hyghpssrbon radical s in the range respectively of 3-10 and 1-15 carbon
at oms; | NR®ktchasallgnel Hi-6tcadoe afoersrand & if dthe] 1 ot & abswicpubssituepisavhich maygbe

hydr ogen@ wwefprnb enathgs| ring o t?f als Por 'a non-term nal methylene may be
repfaced ByThsxapgwaurtsotlim g in WHET fidlSng oxi di zed forms of the latter;
additionally, a term nal hydrogen inggrr] can also be replaced by a

hydr oxyeréds  t hi ol group, which may be 30 acyl.ated .or carbanoyl ated; or the
hydr ogen Bais dpealtylepé amegl oby —eh cabamaons enphR® istivdbalivhpf Be-bwriopatamed as i n
an aﬁ:yalﬁ%nﬁnﬁ‘e qommpwns, of igien . which imAi2dEAolimeshyiayciopronariecarbaxamideli2-agtengiqey|
am no 0 r ar eI Y,
her'e e nme AEHIANS UGS 200 B ORRR MBI A co Srartol BUABINE V.
sul foni c 8CTHd d@MmPLE ¥ ICIm 2eWhiclD fs w(zieeuchIbmpromcmbﬂam)-eyamhylor

coma rmtmomqgn—ﬂh:gteegé amduch as a termnal amno acid ‘%r ())g (|2§gd"maih Icy[clo r] is
io)-2¢ ethy! -

hydr ogen 8rThe @r% hB’B it P-lt2 2MmiRA- 2RI RY
phar "3‘5%‘7?? @ﬁ”gg '%f Wirkdh ik BEHRT ML Gor toBBbsidrR ki . NOL
phenyl or 1% ‘Irhalp ss® ﬁlhk'ln fﬂ%&mﬁd Uj ofClaim ﬂ%mrﬁﬁﬂnﬁﬁ BdHRleNkHRae2-kebd &did | S

St r as ghitiowedrailkpl ésteraheredflvith af ardidet car bon “at ons; whi ch conpri ses condensi ng
a 2-keto acid or |lower alkyl ester thereof vvlth an -amde: 40 .

[err] wherein [err] and [ert] ar® as défPned, the general condi tions

i ncl udi ng m xi ng approxi matggy 1 _Cégﬁ_*paﬁzéﬁHOf 45 keto acid or ester to
~amde in an inert solvent -such®as tol uené. ot rret hyl isoval erate during

heatlnqrewinreflux Wi th azeotro i c repoval of ter for, 3- 48_h§g
ggrerr] with'

fm Ve
pr et er ab' Ny % %"’Q?‘ R Cien, s ﬁ&ﬁ.uiwm gﬂi q%
def i n .uk £E éé‘;m ofswaaar for S 4e°
a tsputyl 125k €pro ssaﬂn KiHgl't ec’U?ﬂpB&c@Cafdlam{ EWhl]:h E&nprleir’ea:tlﬁg essiitCehicdiie base,
fol |l onwed by oxidative addl tion of sodium nethoxide, and treatnent of the

resul tant interfediate with anhydrous hydrochl ori d aC| d wherel n[err] and

[err] are asgflefingith a -butdDG&tdd" SS r di for
_ pregaring a gorrp%lun In \l;\%l C é?og(r%rﬁ]a ?:rgiﬁg dd H’L{;\ﬂ@ anched or
cyclic hydrocarbon of 3-10 carbon atons; 60 [equ], vvherel nf[err] is

cycl oal kéln of 3- G‘ht(,:ar bon at ons gnqd ;r@; gﬁ;l ther 1 é)r I"’]2(! al ky l'&“ﬁéﬁ’ﬂ(
substiind prssewaﬁe % a ' K& MetEKte @n I yl
grod%) '6?“‘{’ '.PJ:S‘I th ﬂﬁ;ﬂ% ‘%ﬁ 'Ftaﬁ'g'n‘f’gere'BlR f’%‘? ] revﬁﬁeg@e% [err] is
al kyT ene o carbon a meand err] is cycloal kyl of 3-6 carbon at ois.
4. The process according to Clainyl or 2 for preparing a conpound in which
[err] is a straight, branched B¥—CyC+6abRYI gr oup of 3-10 carbon ‘at ons

i ncI ud| ng al kyI cycl oal kyI and di al k|$/| cycl oal kyI : o

e . _
' COR2 Lo
wherem
) R? is 2 2-d|methylcyclopropyl or 22 dlchlorocyclopropyl R1 is hydrogen loweralkyl of 1—6 .
55 . carbon atoms, ‘dialkylaminoalkyl, or a pharmaceutically acceptable cation; -
“R%isa hydrocarbon chain of 3—7 ccarbon:atoms, optionally having a termlnal substltuent whlch is
’ tnmethylammomum ‘amidino, guanidino, 2-amlno-2-carboxyethylth|o or 1-(phosphono)ethylam|no
: Wthh is prepared by reactlng a compound o Lo

o N | o0

| | | | ..R“”—_CH +c§—COOR1 with RZCNHZ'
wherem : ' ' ' '

65 .. - R®is etther a hydrocarbon chaln of 3—7 carbon atoms ora hydrocarbon cham of 3—7 carbon
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65 providing the car bon adj acent to the car bonyl cann .
0010 573 5. The process according te Caim1l or muﬁi‘ﬂﬁgmg rrpound
of daim3 in which RR is [err] wherein 5 R5|
carbon atons and [err] is either 1 or ﬁﬁ{ ? gsubstituents WhICh rray be
joined to form another ring on the cyc group. 6. The process
accor di ng t Gl@naheming Ebtefrﬂi"#'dwo mghiech @ewphmlvrqmefntmnaqiw Joringd igheasted Rdth
is ferr] 10 tﬂﬁé‘g‘},‘? h‘“R?"g"§° aR“ylgé‘HEd B SueietHA 08 1caminasHhaarbawh iR 1 ]
i s syél oal kyl 8 PC%"Bon atons. 7. The process according to Claim1 or 2
for prepaging a conmpound of O ains 3pahd.Ch oo+ 2- (2, 2-
di met hyl cycl opr opaneca rboxamni do-2-octenojc acid. 8. The process according
'to Claim1l or 2 for preparing a conpound M. Claim 3 WhICh is Z-2-(2,2- 15
di met hyl cycl opr opanecar boxam do) - 8-t ri net hyl,- anmoni um 2- oct enoi ¢ acid. 9.
THe procegs v@%g ding to daiml or 2 for epar| ng a conpound of C ai m 3

2

which is Z- 2R2 dhe RY B QB Mefif2R IR BRIRF 48,

r boxami do) - 8- t r i Srez-2va, 2-a|mm1vacwnp?op@sé eaamixSmiaS)Lsin-(ih&ph&bﬁtmramm-oa&ﬁaé d¢:d!19
t8 Claim1 or 2 for preparing a conpound of C aim 3 which is-6-(L- 2- .
ani no- 2- c% %Wé?h%t%“@?‘“ﬂ‘ﬂ(%%m net hyl cycl opr opane -

car boxam do) cording to any of
Clainms 1 to 10 Sﬁflhg%?#cg? erﬁakené%%? f:%"e'%oja?:%snc\’;eF‘f.?m%wﬁﬁzég‘gﬁpound obt ai ned
into the sodi.um or pot aSSI um salt formR® 12. Hhe process of making the
conmpound 25 -\ [err] 30 wherein [err]

2, 2-di netWyI cycl opropyl or "2, 2-di chI orocygl opropyl ;- Rl i s hydrogen,

| over al kyl of 1-6 car bon atoms, dial kyl angnoal kyl “or "a phar maceutical ly
acceptable cation;"R3 is a hydrocar bon chaNp of 3-7 carbon atons,

optional Iy having a term nal subst IREGONH V\/mQDOH's 35 tri met hyl ammoni um

am di no, é dm E?l!l A Rgarerpyd caf onr ::P g;\é g I8s natoms
- (phosphono), 3“3)’1 ﬁ% 3!' ﬁkééh éﬁ; Ef PE%I&% wggbiglg 0 ens o8
[err] with neﬁ-ltdrmweﬁrh@thﬂer[eeﬂﬁ bd l%pl@éetdhﬂrox?ge @¥or s

atons, or. aahqimr@tt\aabammhwumgef ink? ZarCﬂS‘cthbﬂe;ﬂio@dﬂByathleg:r ¢hidl grop, Iwhluch aﬁ)mse
group; i nmAMiFaed; g5 earbamay latady oo thephvdragenican be frtnmetéj by @inraming gwupi which may be

trimethyl amd.-ﬁ;r vatl tQTng Flml rfoe urej amualp E'guarL!g -OF alkyl ul'ﬁptuted alkyl amino grroup
L o oot e et e TR

12 for pr epabmﬁgatﬁnetl\éﬁoﬂs&h 8 b RetmthdICdnsifd Sﬁﬂzﬁél'@upmg, and R? is hydrogen or lower alkyl (C, _,)
car boxami #opr gialkdlar lpmﬂgp lkomp aneadayiuam avodptéblenation ovith tHeCp vusogiaateﬂﬁsam phiangifte

f(ir die Vef ?'%Rjé’ halkyb [BE’ 'a@s WhereB° g strgighigain loviir elkyfef bi-rfcharbgn
der fol gendéi? "Eo}‘vﬁ\??cﬁgp"ses cqpcsnsing @ E-keto @ejdgr lower iy gster thgsefayitpnremidaid R3

Kohl enwasserstoffreste i mBereich von  bis 10gzw. 1 bis 15

Kohl enst ofef at om si nd; wobei in jeder dijeser R2-| oder

R3- Kohl enwasser st of fketten 1 bis B’WDQ’!@fB’@Nﬂasetzt sei n kénnen durch
lal ogene odghefinn - Ni-cht endstandi ges’ Methyle"n ersetzt sein kann durch

Sauer st of f ‘oderpz and R? are as defined, the general conditions including mixing approximately 1==4:1 parts of
45 keto acid or ester to ‘amide in an inert solvent such as toluene or methyl isovalerate during heating at
B " reflux with azeotropic removal of water for 3—48 hours, preferably 5—24 hours.
hd . 2. The process for preparing the compounds as defined in claim' 1, which compnses reactlng an
- acid chloride

50 ' ﬁ : : H
R2—CCl with a t-butyl ester of an a-amino acid R*—CH,—C-—~COO—CI(CH,),
I

NH,

55
in the presence of base, followed by oxidative addmon of sodlum methoxide, and treatment of the
resultant intermediate with anhydrous hydrochlorid acid; wherein R? and R?® are as defined.
3. The process according to Claim 1 or 2 for preparing a compound in which R2 can be R*, wherein
R* is branched or cychc hydrocarbon of 3—10 carbon atoms;
60 RSR®, wherein R® is cycloalkyl of 3—6 carbon atoms and R is either 1 or 2 alkyl substituents
- which may be joined to form another ring on the cycloalkyl group or R8 is 1 or 2 chioro substituents; or
—R7R®, wherein R is alkylene of 1—3 carbon atoms and R® is. cycloalkyl of 3—6 carbon atoms.
_ 4. The process according to Claim 1 or 2 for preparing a compound in which R? is a straight,
branched or cycloalkyl group. of 3—10 carbon atoms including alkylcycloalkyl and dlalkylcycloalkyl
65 providing the carbon adjacent to the. carbonyl cannot be tertiary. , _
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6 ~Schwefel, einschlieglich der oxydi erten Fornmen des I,etiteren; wobei
re sser - AR R 1212127 tkiwda 1 2111
Hmmmnmmmw in R3 auch erset zt sein kann durch eine -
oxyI *oder Thi%l §ruppe, die acyliert oder carbanpyliert sein kann; oder
der Wasserstoff ersetzt sein kan® e %i ne Ami nogr uppe die ein Derivat
sein kanns, ﬂ'ﬁe%rdc@ssedc&ﬁ'ﬂln@@d/d:@im Q7 2 1o RipdAng a AFHuRP o CIGHA: 'i WAlGH ROGET

Al kyl - oder substituierten Al kylam no- gruppe, einschliel quat er nar ef
Sti ckstoffgr uppen oder alternativ e+Fh‘R°Er sat z durch saure Gruppen 5 W/

vor | i #gjerin r onsaur e-., Ehonsaur e- oder Sul fonsauregruppen
odef E}ﬂ to' l"%bﬁ %‘@m afic e de?r alkpsrhetiiugrie AR i e ei ne
endst andi g SlgH Qlfooder MiIRY hIHidh2 i C1_6)
oder Di al kyl am noal kyI oder el n phar mazeutl sch brauchbares Kation ist; mt
der%l\/?vl %§be daR R2 n| cht Phenyl odBWR®geradketti ges Ni edrigalkyl nmit 1 bis «
4 K 7 {wg e elelid Qe | gal eyl |t,nlb|s4
Kohl enst %lam}BLr2f:rjr£;pan fséhn%ioa &Fﬁ%iﬂ o | % j2-Vorin

R2 Sewﬁ!ehﬁl&*}hltﬁ%paﬁ%tbﬂx Bocmdighad. oder cycllscher Kohl enwasserstoff mt e
3 bis 10 & msdcf:emmwn Clagt 1 oR&R@prenmmra cR@péwldlot)@!hllnyIS which is2-2{222-6

Koh15eﬁ'§196‘|v mkmmqnecgfoo p'r“@v 5 ‘06'&9?"’ @: }ééh' yhy él t uent en
o g L e&f e P Y2

'8:} ﬁprﬁparﬂg% co: Qfl€kin?3 which is 6-(L-2-
ChI or smiaeizl-datmweemtﬁia)patzei-kjﬁneﬂm&woprdaz pammmo}?&-héﬁekgib @tidmt ibis 3
Ko hitaenst df1f aheo Alecesp sccomding RBar@yaf| Gizitmi \il ton1Q whichifythgr parhrriges copvasfifgathenen
i st. P%f% Aﬁ%@r%cﬂ?“’is‘“'ﬂdf'? P2 eine gerade, verzweigte oder
oycl oal k pee Dafng MEFOmBRITEN S t of fatomen ei nschliellich
Al kyl cycl oaI kyl und D al kyl cycl'oad kyl i'st,” .vorausgesetzt, dal 3 das
Kohsenst of f at om i n Nachbar st eIR%ﬂ'g:(z-uchm Carbonyl nicht tertiar sein kann.
20 4. "Ver bi ndung nach ‘Anspruchl 2, worin R2 die" ‘Bedeut ung hat von worin
R5 Cycloalkyl mit 3 bhis 6 Kohl enstd\lﬁ atonmen i.st.und R6 entweder 1 oder 2
Al kyl substituenten dar- 25 stellt, g verbunden sein kénnen unter. Bildung
ei meswkééiher en Ringes an der Cycl oal kyl gruppe. 5. Verbi-ndung nach Anspruch
2, woRiim ZFlediee\lemthampul ' hardichlompeycRpRBY 30 wori'n R7 eine Al kyl engruppe mit
1 bis c? r'ﬁ %mwr mm' P i—thheerken etpersodipkylpminpalkvy g5 & pharrasputically
st Off @bon\‘éﬁglp bf'é?'—u-%a S'ﬁagtbmé‘ #2404 avig amnkl ;albst n Whl i
Z- 35 (RimtiplahPio Emﬁac i B xﬂ@]}& AT o e
Ans prwhibh 18, préyairddi m/heth“Bg Z:pﬁnp&niuet hyl cycl opr opancar boxam do) - 8 tr|

met hyl a mmoni um 2- oct ensaure. 8. Ver bi ndurig nach Anspruch’ 2, ninli ch
Z 2-(2,2-Dichlorcycl opropan r boxani do) - -trinmethyl - ammoni um2 oct ensaure.

y/er bi ndung nach Agsp (ﬂp _
6 (4L -whefd® NO- 2- car boxyet hyl thi ?6@ kﬁnf 81 met hyl - cycl opropanca

r boxam dBf-iReithex hginatttbon 4khin of 3—721 Garbdrfedtbrng) dLif Hydicaibol et ofder7 ed’iﬁcm‘ uche 2
bi s P9ms, a@ﬂn%ww'uwrm groymin \which cage|the bromb irdermediate fafeefl ahamtedmth

Her,st BPPUHET Wﬁlﬂ?ﬁ? a4 RIgR It or 1Cﬁﬁ"ﬁ‘§§v‘@ r%i“ﬁ nsat i-on

ei ﬁi rcag,o%:,‘ e %rgée;ﬁ?ccg L %ﬁ%@r @ Jégef’%rf"? §$ thYPYRORIORAR: O

0 R3CH2- H + H2, “wobel w e zuvor ‘definiert_sind und wobei

d| e ‘al i gemei nen Bedi ngungen das Verni schen von etwa 1-4:1 Teilen Ketosaure
odey Batpetpnsprichaifer din éﬁthmmt%cﬂd%%ﬁgﬁﬁ Tty NL\@Ee Tol uol oder Me- 50

t hyl i soval Ii@lﬂ ens unter Ruckfluf& unter azeotroper.

- Entfer nuﬁg%\f?g\?]er SS é%@,dfo r%fzdn %%ﬁs 48 Stunden, vorzugsweise 5 bis 24
Stunden, unfassen.. 12. Verfahreg zur derstell ung. der Verbi ndung nach

Angsoruch 1., umfassend di e Reakt i\Qg/ai nes Saurechl ori ds

I
C

nach

S R"‘CONH . COOR',
worin F!2 und' R3 Kohlenwasserstoffreste im- Berelch von 3 b|s 10 bzw. 1 bls 15: Kohlenstoffatom smd
wobei in jeder dieser R2 ‘oder R3:Kohlenwasserstoffketten 1 bis 6 Wasserstoffe ersetzt sein kdnnen

‘durch Halogene oder ein nicht - endstandlges Methylen- ersetzt sein- kann durch” Sauerstoff ' oder
65 Schwefel, einschlieBlich der oxydierten Formen-des letzteren; wobei ferner ein endstandiger Wasser-
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o T e

mt einemt- Butyl ester einer a-Amnesaure R3--CH, ummm‘ug“}ﬂﬂ"mm-lz 60 mC
Anwesenheit einer Base, gefol gt von der oxidativen

Nat ri ummet hoxi d, und Behandel n des resyltierenden zw scherpr 8dukts” mit
wasserfreier ChI orwasser st of f si ure; QR373d R3 wie zuvor definiert

Si nd 65 29 stoffin R afich erdetzt sdif kanPdurch e:@ﬂ@r&?ﬁoé@ThM@fuﬁﬁdﬁ ki @cyiﬁbl{ oder carbamoyhert
Her st el | ung: sbat kv dalendhs Weaskbritdh EisetiiGaiR kafn durch eine Aminogruppe, die ein Derivat sem kann

Nd_COR2, 1@ievioreinar REylginifo- DIJmleOh nm 0¢-o p @TNW-ZOCIBF etlrhstyﬁu@gen Ay
| St R V\ass@'f‘r':éﬂeof' SRR Egﬁ sp n e- oder :Iasgﬁ‘r,e%l zfzg:rrcE Z?'u; Amide
Di al Kyl am5n0§§ d@'@é aﬁ %1 r}l :ﬁ: b Vﬁ@%ﬁl asrtﬁ'r%l rhu%aﬁn% rup fd RE -

Kohl enwass er aaskfol®t bear rN.édr aniyll'(o e:mé oakwamnﬁslkw Sider 6th @har@EedEsdNb braddhbares
ei nen end- sKaa.disgan dSU\b&aueurmﬂmémcmmwwl gder govadikettiges Nipdrigekyl yhiahiie A Katenstof-
Arti di no, Guafstaendst, premnyRhapraukettigeschiiedsign \glt"ﬂfﬂ | 1 & Kglelenstoffatomen darstellt.

- (Phosphorto) et h, JFPIISSIEC ASFEHD. b ge REaotdrithe Y 115 9 Rofakraihen ist

ei ner Ver bi ndungts worin R® Cycloalkyl mit 3 hlenstoffatomen ist und R® entwedérbinen oder zwei Al-
Re31- CH2- C- Okyidastitidnten & éhHa'e mieihbideRvesdunaér ssti@hnedi un€er Bildung eines weiteren Ringes
Kohl enwasser &t gérfGyelbaikyigrugpededer RbM|cdas Chbaubsituented glarstsiinedoh| envasser -

stof f ket tes nit. ﬂ’ﬂkmr'eﬁéf\usvlwamﬂéqﬂ Kehlengfoffatgmpapistynd Y Gridpalut mit 3 kigiSinhlen-

aufweist; in® DlbfFhe W3 GG B @YUy Fhope mit 3 bis
Trimet hyl an 1y Kkﬂém t%gﬁgéhﬁﬁ: el )lﬁlﬁ y@ieargy? E—i&bﬁi o a %{/I lﬁgﬁﬂ’rauzglgggt daR das
1- Am noet hanp&mabmert&am Slathge@mRingtzuWemdCartichy! iets tansrdaalnt kahh.R3- C=C- COOR
-30: NH COm2, 354vwerbinduRig,naftR ApspgicR2, wiodn ﬁhdmﬁﬁ:w}m egveefiniert sind. 1.5.
'Z-2-(2, 2-Di net hyl cycl opr opancar boxani do) - 8, _

- (phosphono) et hyl ami.nol - 2- oct-ensau re.. Pat gnrtanspr uche fur
den. Vert I agSwérikas Cyé}tTalI&Omlt 3 bis S]KOh}éﬁétMrﬁé"h i®Whd Rledntldlel LOGRr dﬂ&yl\i‘ﬂfs@ﬂué\ﬂb}ﬂ@@n
der al | geaei sie, di@rerinden sein konnBiB untet' Bildung eines weiteren Ringes an‘der Cycloalkylgruppe. 45

| R2CONHS: Verbindypgameh Bosoyush 2 wrdn f dierBedrutnachahaeer st of freste i m

‘Bereich von 3 bis 1 0 bzw. 1 bis 15 Kohi eng,é;ffatorren si nd; wobei in jeder
direser R2- odor R3-Kohl enwasserstoffketten-1.bis 6 V\asserstoffe er set zt
sei n konngyn werrCHr difl AIgeRGrupskeit Qibis 3 KeRIdnsffBmam it GasRA\Gcloyikye it Bbis Btiohlen-
sei n kann dusteftatdmenSstuer st of f oder Schwefel, einschlieilich der dierten
Formen | es | et zBer\ampindysyenache Angaruck g. e’ﬁd%*?'anZ“QT%%TD'W@@@F’QP’BP?"C?’K"’R@"’&}J%h

r
ersetzt sei r®RUBH Y g#’%rE g&‘& WQJnggEyE 2qfch 750 (?b%MEﬂR?cyc XbB)ng'ltldo?QQE-
car banoyi bgr,'q,etﬁﬁmm Wisser'st of T “erset ann aurch
ei ne Am nogr uppe, Vétbieduig rhaEPEAmspiﬁlbh g evamlikian2; (2\Bﬂ-t&cmd’ncyclopropancarboxam|do) 8-trimethyl-
ammonium-2-octenséure.
9. Verbindung nach Anspruch 2, nimlich 6-(L-2-Amino-2-carboxyethylthio)-2-(2,2-dimethyl-
cyclopropancarboxamido)-2-hexenséure. .
40 10. Verbindung nach einem der Anspriiche 2 bis 9 in der Form des Natrium- oder Kaliumsalzes.
' 11. Verfahren zur Herstellung der Verbindung nach Anspruch 1, umfassend die Kondensation
einer 2-Ketosdure oder eines Niedrigalkylesters davon mit einem Amid:

0 0

45 | I
R3CH,—CCO,H + R2CNH,,

wobei R? und R? wie zuvor definiert sind und wobei die allgemeinen Bedingungen das Vermischen von
~ etwa 1—4:1 Teilen Ketoséure oder Ester zu Amid in einem inerten Ldsungsmittel, wie Toluol oder Me-
€ s0° thylisovalerat, “wéhrend des Erhitzens _unteér . RiickfluB unter azeotroper. Entfernung von Wasser.
* wihrend 3 bis 48 Stunden, vorzugswelse '5'bis 24 Stunden, umfassen., ..

" 12. Verfahren zur Herstellung der Verblndung nach Anspruch 1, umfassend d|e Reaktlon eines

) Saurechlonds ' : . :

" RR—CCl mit einem t-Butylester. einer a-Aminosdure R3-—CH,—C—COO—C(CH,),
“NH, .

55

60 in Anwesenheit einer Base, gefolgt von der oxidativen. Addition von Natriummethoxid, und Behandeln
des resultierenden Zwischenprodukts ‘mit wasserfreier Chlorwasserstoffsdure; worin R? und R? wie
zuvor definiert sind.
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ei ner Acyl am no-, Ureido-, Am dino-, Guanidino- oder Alkyil- oder

bsti tui emmummllﬂm Bm uppe, ein- schlielglich quaternirer

| ckst of f emativ ei Ersatz durch:saure G uppen vorli egen
n, wi e Carbondaure-} Phosphon mﬁg%der Sul f onsaur egr uppen oder Ester
er Am de davon, sow e Cyano; é I'pati onen davon, w e eine

endsti ndi g® \Aﬁhm&swrr&g{wmﬁ@dedﬂuﬂnmw\asserst of f 60 oder. Ni edr i gal kyl

(C..6) oder Dial kyl am noal kyl . oder-ei.n phar mazeuti sch- brauchbares Kation ™
ist; mt der Ml gabe, dal 3 R2 t oder ger adkotti ges- Ni-edri gal kyL/
Fidle ey

mt 1 bis 4 Kohlenstoffatonmen 5 30 - R~geadet| gs idrgaky nt

bs 6010 573 : : C R3 geradkettl ges N edrigaikyl mt 1
bis 4 Kohl enstof f at omen ist,. unf. ass;end di e Kondensati-on einer 2- Ketosaure
oder eines NI edri gal kyl- esters davorCAft ei nem. Amid:- 0 - .- 05

© 0. worin R? 2.2-Dimethy of 2.8 claRIplstR2 und R3 wi e“zuvor-definiert ¢
si nd (" gk seraf'o i%m&mﬁ%ﬁ ga@alk@d’nﬂh&ﬂ@ﬁd&er\/&ﬂptﬁﬁﬁ@zeﬂ- 4:1

Tei | enxs&{eimswaae ter zu Amid I n eineminertén Lésungsmttel, we

Tol uol- Qg:g;'ﬂﬁe‘mh'enwﬁ $ppistoffiartel mit %Ut—\;}é ggm’;@wa‘g%" ?mmn@naﬁ@lsremﬂ@kgﬁ uld &
t . S 1 mino-4£-
vor %L@?ﬁggg g, i v R S B 'é‘hé@ ﬂ}ggﬁgf’%i“&‘ PlOfg der
n

Ver bi ndungen gemsu Defl nition in Anspruch. 1, unf assend die *

Reakti on ei nes Saurechl ori.ds J® . SRR * IR o :
~~~~~~~~~~~~ H R2- CCl . m(t ei neth t- Butyl estgH ei ner _a- Am nosgure

R3-H2- C- - COO- - C(CI—|3)3 W%s@ﬁh&? Wz ner - Base, gef ol gt von der

oxi datyoMerts AR detidr@fhe kBRI sbdratBiE D Ad 3.7 H&'ﬁen@&h’ ﬁ%h‘ﬂ&r das K&HE Qeﬁr enden
ZWi S C BRRRItRAHIK 35— TKbhi¥REHaIoteR i8] diRIng lnasisalgs (HéherasdeCaurWilidt! i ndid R3
Wi e z@sler ddef gebildete BiomeZwischenfesdukiirmin Memdthylaisips Lmhnama&ieﬁdae Guénidin;

Her2st &vsteingClodee Ar@ﬂ%tMBMPhqmmemlmssmwrd(ann 25 - R4 worin R4

ver zwei gt ¥ D38 EPIKIC| i scher Kohl‘enwasserstoff nit 3 bis 10 '

Kohl enst of fatonen ist; RsR6, woripn Rs Cycloalkyl mt 3 bis 6 :

Kohl enst of fat onen i st und R6 emt..\m;tﬁ.r_c@@men oder zwei Al - kylsubstituenten
darmtel I t,-.di e mtei nander verbunden sein kénnen unter. Bildung ei nes.
weiteren Ri nges an der Cycl oal kyl ng!'bpe oder Rs 1 oder 2

Chl or Substituenten darstellt: oder k: ZR38 worin R7 Al kylen mit 1 bis 3
Kohl enst of f atomen i st und R3 Q/cloaﬁ mt 3 bis 6 Kohlen-. 30 stoffatomen
i Stas worin/Bt, fRalune A® maecin AusrochidB dﬁflrtbejesm& zur Herstell ung ei ner . Ver bi ndung,
worin R2:18 A@- (Q&Qmmvwmﬁw@omﬁo)@yﬁr(elmswwngﬁh\p'p@ -R-ogtepsidure] 0

Kohl e I ielflich Al kylcycloal kyl und: Di al kyl cycloal kyl

i st, E%%gus%téﬁs)ce 'Hagss 5 1€1r-lst of fat om i n" Nachbar st’el | ung zu dem
Carbonyl 1nN6||1'éhréreiu'i' lHarsteaaignddﬁanamndB@en der alfgemmérahsre'al nach ‘Anspruch 1 oder
2 zur Herstellung einer Verbi ndung nach Anspruch 3, worin R2 di e Bedeutung
hat von : / ~~~~~~~ R5R6, worin.Rs Cycloal kyl mt
3 bis 6 Kohl enstoffatorren |st und }21 entweder 1 oder 2 Al kyl substituenten
dargs 40 stellt, die verbunden sein I«uonnen unter Bildung eines weiteren

Ri nges an der" QICI oal kyl gruppe. - 6. ¥erfahren nach Anspruch 1 oder 2 zur
Herstel | ung einer Verbindung pach Anspruch 3, worin R2 die Bedeutung hat
“von -7R8 -R Rs, . 45:worin R7 & wNH kyl €9 uppe nmit 1 bis 3 -

Kohdse atie ki %Wahlbﬁasmofﬁ%tmt&aéﬂ% 3B 10bhl Fbi6 1 KRIIGROASLREE BhTEN |

i St . wobei in jeder ‘dieser R2- oder R3-Kohlenwasserstoffketten 1 bis 6 Wasserstoffe ersetzt sein. konnen
durch Halogene oder ein nicht’ endstandlges Methylen ersetzt sein kann ‘dirch..Sauerstoff oder
Schwefsl, einschlieBlich der oxydlerten Formen les letzteren; wobei ferner ein endstandlger Wasserstoff
in R® auch ersetzt sein kann durch eine Hydroxyl- oder Thiolgruppe, die acyllert oder carbamoyhert sein

s5 kann; oder der Wasserstoff ersetzt sein kann durch eine Aminogruppe, die ein Derivat sein kann, wie in.
einer Acylamino-, Ureuclo- Amidino-, Guanidino- oder Alkyl- oder substituierten Alkylaminogruppe, ein-
schlieBlich™ ‘quaterndrer Stlckstoffgruppen oder alternativ ‘ein Ersatz durch saure” Gruppen vorliegen
kann, wie Carbonsdure-, Phosphonséiure- oder Sulfonsduregruppen oder Ester oder Amide davon,
sowie Cyano; oderKombinationen davon, wie eine endstandlge Aminoséduregruppe; und R! Wasserstoff

60 oder Niedrigalkyl (C,_,) oder Dialkylaminoalkyl oder ein pharmazeutisch brauchbares Kation ist; mit der
lMaBgabe, dalS F!2 mcht Phenyl oder geradkettlges Niedrlgalkyl mlt 1 b|s 4 Kohlenstoffatomen |st wenn
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Anspruch 3, namich 50 0010573

Z-2-(2, 2-Di net hyl cycl opr opancar boxamni do) - 8-t ri nmet hyl ammoni um 2- oct ensau re.
9. Verfahreﬁ aeretkeitigapiNiadigatkyigriet bis 4zl£9hlen§pf§qt@hwﬁ%ureﬁamnd «Uekbmqmngw einari2-
Anspr uch 3, ﬁt{,gﬁquir%ﬂder eines Niedrigalkylesters davon mit einem Ami

Z- 2<(2, 2- Di chl orcycl opr opancar boxani dey - 8- t-r i rget hyI amoni um 2- oct ensi ure.
10. Verfabren nach Anspruch 1 oder 2 Zur Herst|p| l.ung ei ner Verbindung nach

7. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer ach . '
Anspruch 3, namich Z-2-(2,2-D nethyl cycl opropancarb ﬂH ;Il ure.~ Jj
8. Verfahren nach Anspruch 1 oder 2 zur Herstell ung ach 28/

Anspruch 3, nam I | ch R3CH —cco H+ RCNH

6-t L-2- Am no- Zrm w'e I th| o 3 d| met h cl o ce%r 20)\5armls(go) -v2° h
n

exensaure. Q4 1_4 % ﬁﬂ. B elkﬂm%T g:blo r Me-

dém man f gr RKyiisslaRral ﬁl]r rﬁné’e b'rlﬂte'r "Rii kaﬁls tﬁl’iép bn Wasser

Kal i unsal zesvahrane r3oisis %8 Sllﬂxder\/e/bfzajmﬁe BWsis Blerssdnabn wngasdai Ver bl n ung

R30- CC- COOR1 602. Verfahren-zur Herstellung der Verbindungen gemaR Def‘ nition in Anspruch 11@nfalbdeQORE,

68 worin R2 Reakiopeines fdyreshlariehr opyl - oder - 2, 2- Di chl or ocyct opr opyl i st; 31

(2: L odiit o | 111111111 1i -~ "0010573 KI- ; '

~~~~~~~~~~~~~~~~~~~ A~~~~~~~~~~~~~~~~A R Wasserstoff, Ni ed|r| gal kyI m't 1 6

Kohl enst of f at omarR’—ﬂCaI i |eieinrteButiaster @iber a-einringsiae nEEet!l}H ,HCsetDGnaEhighar es

Kation ist; R3 eine Kohlenwasserstoffkette mit 3-7 Kohlendtoffatonen ist,

die gegeb&nenf all's einen endstindigen Substituenten aufwei M wel cher

Tri met hyl anmeRauaibntB el Khss, GeRI3t Hntar oxidefNVEnMidRion Vor NHAMNIGAIAL drdl Rnffdfihg 1
- (Phosphono)des resligéredtian iZalischetploatias he:r@easr&bubit CMibrin@lss@tstatiaauil; emdaaaktunema wie.

ei ner Ver bi redgn ef@"ert smd

R 31- CH2- C- F ,qdqu rH ung, worin R? sein kann

is hlenstoffat ist;
Kohl enwaszfer St Ogs Fy%?om% tt Eﬁf% mﬁs’c :ﬁb éJv r (::: " geoTv?rnlel-
Kohl enwass eligisud Ka&sredal?atéut &drab rQ aﬁﬁbrﬂnsﬁ unt |Hﬂdtﬁ1'g'%ﬁ‘16@ﬂg9

Brongr uppe atifdeeCyioalkylgrupes, ohmm*’ﬁabdee zdzmor §ibbiithahednedaBiteim offat SChenpr odukt

mt Trimet hyl anR7RAmerinf’ ke Iemmltat bis @l!fawp@htqifator&n@ygm@WvH@}kabmer3 bis 6 Kohlen-

1- Ami noet??aﬁf?ﬁB féraure u L e emer nach A§I erae
m“z I el b e i e

zur Her st el'lyge; om yiScloatiyl und
- ( PhOS PhONC DRIEYARIGIALL vorddegcRbrkrdi s k erB@:‘Ff@tB l.@asdhasr&emgrzu &HyBnicht
contract ant serudBEeﬁl-Haﬁ)E FR @ IT LUN. SE 1. Conpose de fornule R3 H 25

C C R2CONW - 5. Verfahyen mych Apppmsh & pdeR? zytiigrsteflung pinefiVerbindung el degptush Bawatinié
un interval @& Bef’@‘étb’égc'f“]t\)'g?rent de 3 a 10 e% ge 1 a 1 5-atomes de carbone;

dans |'un quel conqu' e''de ces chatnes hydro 5r‘bon6es R2ouR3delat6

hydr ogenes- REIY BNCycRalk il £ 8 K6MerRfffa@@En RAURIE BRNedd Y oHEr2 Tk bdtRRNTRABar-
term nal 49estelli@tiecrerbgngenaeid kbamenuumted Bjidgegesiras weiteren Ringes ary dad Wyplbalsyidrame.

f or mes oxyd6es &) &ediahranenah fnsprugin 1 gdar 2ezur hipsteliung ejogsiYerbindund mach ABBrudaAovars R?
peut egal endiftBegetng atyPhce par’ un ‘groupe,hydroxyl e ou thiol, qui’ peut
Atre "acyle ou car banoyl e; ou I' hydrogene peut Qire renplace par un groupe
am no, quis PRHE REtih&ARPLripRE Wit TIHE B\KoBleAeHIRonEANS uHE RYCRIHARYIAEY B BI¥ 61Kohlen-
ur6| do, am dtoﬁapmguam di.no, ou un groupe al coyl am no.ou (alecoyl substituQ

affi no, vy cogpy | Ezé "E:%r ﬁ%g’@wg %ﬁﬁ éii t%é?‘?!l“ﬂ%?'f‘%! Vehipdung:Rack Angpruch @, gémfich
avoir r errpl 586 hr ac é ﬁﬁ?ﬁer%ﬁm@ﬂ%‘%@ﬁ Aﬁéﬁtﬂﬁ 3, némlich
car boxyl isque,z-pf ﬁﬁk% nc%HJo dPidd}8GriREthylammonium-2-octenséure. .
9. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung nach Anspruch 3, ndmlich
Z-2-(2,2-Dichlorcyclopropancarboxamido)- 8-tr|methylammomum—2-octensaure
10. Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung nach Anspruch 3, ndm-
lich 6-(L-2-Amino-2-carboxyethylthio)-2-(2,2-dimethylcyclopropancarboxamido)-2-hexenséure.
66 11. Verfahren nach einem der Anspriiche 1 bis 10, bei dem man ferner die erhaltene Verbindung

in die Form des Natrium-oder Kaliumsalzes umwandelt.
12. Verfahren zur Herstellung der Verbmdung

60 R £=C—COOR!
o
NH

|
' COR?,
65  worin Fi2 2 2 Dlmethylcyclopropyl oder 2,2- chhlorocyclopropyl ist;
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|l eurs esters o6u am des, ainsi que cyano, ou |eurs conbi nai sons, conme un

' upe erm' nal ; et RL est - un hydrogbne ou-un-al coyl e
gdleri gﬁmugﬁllmllﬁmﬁﬂ ﬂ;u un di al coyI anm noal coyl e,s ou un cation
rmacett quenemt accept abl e; ag ? reC| sion que R2 n'est pas un
nyl e ou un al coyl e i nf6ri eur chatne,droite en C1 A C4 |orsque R3 est
un al coyl g WwadsersioffLNliedtigelR i1 €16 dIbIﬁlensﬁﬂifathea. OG#lkylainindabayimiseeirtghalraazeu-
revendnscraannemnliaerdﬂ;@nmut etre R4, ob R4 est un hydrocarbure ramfle ou 45

Rneigg Kehlen wasserstoffkette mit I§8 5‘? gg_ Igﬂen@ a\Cs
Et '35 ca%sé "§§§ E.é‘%s or QUPRo %mﬁemyﬁﬂfﬁésﬁhé@af °T@ﬂeﬁ5§#ﬁ?§ﬂ b kb IR atioh Bhogr POUI
e 'y ghfih re noyau sur | e groupe cycloal coyl e ou represente 1 ou 2

substltuants chloro; ou -R7R8, ob R7'est un.alcoyl ene en C, a C3 et Rs est
un cycloal coyle en C3 A C 50 o 3. Oorrposeode l'a revendi cation-1 ob R2
est _un groupe al'coyl e Agl —gi—?:bé I_Flee ou cycl oal coyle en C3 A
ClO‘S/ conpris al coyl cyel i aI coyl cycl®al coyl e; ‘A-condition que
- at OW%mdeR‘@arehﬂfb@era(ﬂldéaQ@fen@ébs&%m| N E3-pRi Keklensidfatones begrt ieer e. 4.
OOWDOK&Idﬂvabﬁrstﬁﬂtelndmﬂathohknsbffﬂﬁmele 'r,ensemtaencsﬁandlge Bromgruppe aufweist; in B 4
-R5R6wsbhﬂs detdamemwp@mw Isehepprodit m'tds lREYin: Aprreaniakiaidat Guanidin:
subét Fra gf@a%?@ﬁf el T T B0 S
Ie grg%g % th We.l € endi cat i on represente.
est un groupe al coyI ene en Cl a C3 et Re est un cycl oal coyl e
- en C3 A C6. 6. Conpose de |a revendication 2 qui est |'acide
Z-2¥q meﬂentulmiwbmydes)ptaupmaﬂam;xﬁm%PEfR %"béﬂﬂ‘ﬂoﬂé]ue. 32 * L
M S* 0010 573 ose de | a revendication 2 qui est -I ‘.aci de-
Z-2-(2, 2- Hl?fﬁ‘fﬂ‘?ﬁ Egg‘fngb'?opanecarb ;<am )-8- trinmethyla
moni um 2--oct 6noi que. ‘8. Conpos6 evendi cation 2 qui ‘est |"aci de
Z-228 2, 2-di chl orocyc| opropanecar bo do) 8-
tri met hyl ammoni um 2- oct eno' i que. 9.. onpose de | a revend| cati-on.2 qui est
| ' aci de 6-(L-2-ami no-2- carboxy6t hyltﬁ 0) - 2- (2 2- _di met- hyl cycl opropane
car boxami do) - 2- hexenor que.- 10 a‘%‘o une quel congue -des
r evendi cattlons 2-9 UI est sous§ orme '"I saElI dewsiod %Jmﬁjodéﬁj}% rggéjélgum 11.
Proce & | on
ke i R e
oxygéne ou un soufre, y compris les formes lﬂ;rmé’r efkd e&IrmRSI sont

t eI 35 ‘aiass 86 peuti &yalemerst emndniplaoé\sargﬁineroabesvdrmlel qutiml qie pn'BI émgamléemvl ron
1-4: 1 cp @pmp\ées’ylb\erqsém)nea!éétderem'aaél%ﬁ‘wes ?;g‘fram'a meuaé’fre
ot

sol Ve S 1ot A L A T
chauf f#éﬁ{?gﬂiamm&h Cé @:a? &ﬁ\# o@@%iiﬁrcaﬁﬁbgﬂlb ee ﬁ{or:ﬁ}ﬂ)Eiaﬁ ﬁlIsELﬂfprmq‘})meJUZO
pendﬁﬂ&urﬁes@erému bﬁlﬁﬁ&;nsdﬁ:epﬂ?ﬁfoememme cbmbingigonis.cxome, unlgroupemectcagiie @miné
pr epartertriih etiBsest ominos@éneiey dnpaisoylpdniériesnien Gnd e’d’arﬁ‘g dj Q@P'"WW i Y6agir
un ChlcﬁT‘ @aa‘aneqna@em t eptable avec la pre ision que n'est pas un enyle ou-un alcoyle

ro

H R2- ('ﬂﬁé"eéﬁ/ ééfn ;ﬂ) lﬁ]f% ta% J:‘or. :@r]l:: a;(it ﬁn alcoyle lnfénem}%}I | %{f@l%,) 3 N2

30. 4£NyBigks ase, p rocede a une a on oxydat I ve. de
not hoxydenme oﬁ(ﬂelhsllﬁh cedoalkttyle en C é C et R" représente 1 ou 2 substltuants alcoyle qui peuvent
étre téunis pour former un autre noyau sur Ie groupe cycloalcoyle ou Re représente T-ou 2 substltuants

chloro ou
- —R7R8, oti-R” est un alcoyléne en C;-a C; ‘et R est un cycloalcoyle en C é C

50 3. Composé de la revendication 1 ol R2: est un groupe alcoyle & chaine dronte ‘ou ramifiée ou- 'Y
" cycloalcoyle en C; a C,, y compris alcoylcycloalkoyle et dlalcoylcycloalcoyle a condltlon que I atome de
carbone adjuacent au- carbonyle ne pu1sse pas étre tertiaire.”
i 4 Composé de Ia revendication 2 ou R? représente

P o R5R° '_ .

ol R® est un cycloalcoyle en C, & Cg et R® représente 1 ou 2 substltuants alcoyle qm peuvent B8tre réunls
pour former un autre noyau sur Ie groupe cycloalcoyle.
5. Composé de la revendication 2 oli ‘R? représente.
60 : :
—~R7R®

ol R7? est un groupe alcoyléne en C, a C, et R® est un cycloalcoyle en C, a C,

6. Composé de la revendlcatlon 2 qm est ¥ ‘acide Z-2-(2 2-d|méthylcyclopropanecarboxam|do)-2—_ h
65 octénoique.
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traitement de |'intermediaire resultant avec de |'agi ' a _
anhydre; ob R2 et. R3 sont tels quo dé6finis. 13. Pr’oa ﬁ!@ |i ?ﬂ iM"Fn d' un ‘rl
M S 4 '

conpose de fornule 35 H R3-C=C-COOR NH 40 COR2 "od L
2, 2-di net hyl cycl opropyl e ou 2, 2-di chl ogQsyg sy opyl e; R est un hydrogdne,
un alcoyle inferieur en C, a C6, un dialcoylam noal coyle, ou un cation
phar nacaut i quen2ntonfoeedd ialkbévendichtion 2 qui B88I'aCidE Z2AR, 2cdunthficyBippiloPaNREDIIXEBIdBIAS-
C3 a C7, ayariméByiemmgeilinedreqiénoigue-subst i tuant terminal qui est un .
trinethyl ammy %ai%"?'%mw@ G| o5t hRside -2 ZdicHeroorelopiopecasbargmidai &

i, fromassile i pygncic | P9 _
ou un 1- eph‘Bgﬁg‘g%@.i?E&ﬁ"ﬂ% E’gdﬁdc% b’ G oBY PRReCo A LA ardch b2 (2.2-
C3 a C,, soiqu ¢meotessigimne hydr ocar bonee on C3 a C7_ayant un 55 O%r oups

Stoac c un e 6P n%wgch- |
de la tri rretchy - am ne, hrnontacrrmdate: de la guani di ne; du

conpos6 0 diméthylcyclopropaneaé mido)-2-hexénoique. . . : . L

R3- CH2- C- COOR1 10.\Gompos®deNhide qliziddddlie des teveraiicatians@—chauii et shydiivmeedelsehdscsodinm
- ; . éd préparati e osés de; | icati a

br &not er njnal é}gecrg%q:or?gl%oé;ﬁﬁnaéﬁguﬂ;ter pes| dey ?'Jfé?"ﬁ‘é’d o 1 dans esig)

chl orhydrate de cyst6ine ou de |'acidg 1-am no-g et hanephosphorique. 14. Le.

prdduit H 60- R3- C=C- 60- I
NH COR2 65 ob R, R2 et R3 sont ReeHs—quHdM i Af@Hdans |a revendication 13.
33 ti 1 J111111" 111112121112172i1121 11 1ii001573; 15. Acide

Z- 2- (2, 2- di et Ryt 6% cbarpeels pmia eiéfinicc dgshrorditiond gén@alps impliquant de mélaniger environ 1—4:1
- ( phosphono)l?_el’ﬁﬁ%ﬁl dintéierpcide oy desier nag (RPPOTRA amige @aﬁwhso?aawerre %E‘P le toluéne ou
cont actap). TeRAAe e 5 AT B ol RSP Bt exrope
H 10 : 1_2. Procédé de pr'é aration des composés de la re@n_gi_cm\lhhns-lequel mzkéaéﬁ uRd
R2 et R3 sonrhioffs daégd caux ﬂydrocar bones dans un intervalle, °~ - SR
respectivenent, de 3 A 10 et-de 1'a 1 5 atones de carbohe; dans |'un" -
qguel conque. de ces c I tnes hydrocarbon6es R2 ou R3 de 1 a . hydrogenes
peuvent et e-renplaces RRse GLELIAbRGANRSacidelL-minBE i LEne mapoberogg!  peut
atre renpl ace par un oxygene ou un soufre, y conpris |-es flornes oxydees de
ce dernier; en outre, un hydrogene tterminal 20 dans- R3 -pdiit: egal enent -
Qre. ren%l ace par un groupe hydroxyle. ou thiol, qui peut atre acyle ou
car banmoyl®; ou |’ hydr'ogg*r;egl@ggt 8tr%a%erér‘}glﬁlggevpar ga%&gagu%ﬁwey%gb,sa%(% ef -
peut. 8tre %ﬁe*@ﬁerﬁg?"ﬁ 18) ¢ ; ; i '

ami di no, gudffLRTHB % n*%m%m%g B0F RYRS) °é?ﬁ"%~%”3§ﬁlﬁ‘j’%"°(“§¥’&*&g}e' %‘h%s?t%ﬁ"e tels que
am no, y conpri $3.|rasce84 Q pREFELG ddPtdngdv@tiekdMliee; ou encore, il peut vy
avoi r rerpl acenent par des groupes aci des conme des groupes acide

car boxyl i que, phosphoni que ou 25 sul forilque ou | eurs esters ou am des,

ai nsi que cyano, ou. oeurs combi nai s‘?f'n‘59=q%vﬁ%ﬁ1un gr oupenent aci de- amine
termnal; et R’ est un hydrogene ou un 'al,l\g_pyl_e inferieur (en-ClL'a C.) ou un
di al coyl @i no- : ' o ' o

l
COR? .

. o R? est un 2,2-diméthylcyclopropyle ou 2,2-dichlorocyclopropyle; R est un ‘hydrogéne, un alcoyle
inférieur en C, 3 C,, un dialcoylaminoalcoyle, ou un cation pharmaceutiquement acceptal_:le; .
45 R, est une chaine hydrocarbonée en C, & C,, ayant éventuellement un substituant tgrmmal qui est
un triméthylammonium,. un' amidino, un  guanidino, un 2-aminon__-c:arquyéthy_Ithlo ou un 1-
® {(phosphono)-éthylamino; que I'on prépare en faisant réagir un composé :

0 0

5. S S
.. . R®—CH,—C—COOR' avec R2CNH,

oi R est soit une chafne hydrocarbonée en C, & C,, soit une chaine hydrocarbonée en C; 4 C, ayant un

55 groupe bromoterminal; auguel cas on fait réagir I'intermédiaire bromo*formé avec de_la tnmet_hyl-

amine; de 'ammoniac/imidate; de 1a guanidine; du chlorhydrate de cystéine ou de I'acide 1-amino-
éthanephosphorique. ) IR R Ce :

14. Le. produit

. R—C=C—COOR' -
NH

60

L .
COR?
65 ou R', R? et R3 sont tels que définis dans la revendication 13.

¢
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har avec- | a precision quo
n est henyI e ou un alcoyle inférieur A chat ne droite en ClL A
que . Cgl'mm inferieur A chaTne droite en ClL A C4, dans quuel '
conde de ou son-al coyle inferieur-ester avec un am de 30
2-TOO2H + RRCNMO &Jﬁféz et R3 sont tels quo defi nis | es

condl ti ongs, 9%@8@' 52 (R biintbuFY cisifo &Iéﬁé ar&ﬁfoxmdo)@)ﬁ-(&hﬁ%p/ {:’)Q{hktar% L.p.de

cet o- actédaiq@u d' ester par rapport am de dans un ‘SO e comme 1”
toI uene ou |'isovalerate de nmethylé tout en:chauffant au reflux en retir
' egu Rgypndigatipny P%tt'l'EFP"a’?EE?‘%"%ﬂSt @fie 40 pendant’ 3 A 48 heures, de pref6rence

5 a®24 heyrgs sd& de BF | es conpos6s tels que definis dans
| a revendi catcieon ep g(;i] eque %g%gf%tguf IJa}ugeaglr un chlorure d"acide .0 45. |
H R2-CClI avec un _t butyl ester dran ackde a-am n6 R3- CH2- +C- - COD- C(CHB)B

-NH2 50 on pr6sence d' une base, puis;on procede A une addition oxydative de s

met Hoxyde de sodium et au traitene de |'internediaire r6sultant avec de
| " aci de chl or hydri que anhydre; od et R3 sont tels que definis. 3.
Proced6 selon |une des revendicati 1 ou 2 de preparation d un conpose od »

R2 peut 8tre R4, od R4 est umbgmmocarboos ram fie ou cyclique en C3 a Ci;
55 18 R5R6 od R5 est un cycl oal coy Ie en C3 A CSet R represente ou. 2.
subst Pomes Ry v %‘i?%@ﬂ‘fs 'Peg 2 % kgf dle éégegyau sur
e or Bl smgafrd gé‘,f A aﬂ; hE%‘gs”%ﬁ“f & B Eéfu Tﬁ

- R5RS oxy@éheFou @ toutis,

CO.204 darlsrR¥cysxale egaaémmletrunemﬂleeé pa\mnglrbam;t wdnﬁylét ououuuolz qdopma&araatllé Qﬂ d un
nposa;bampvﬁz oedﬂ\votmgéee peuty tory :dacéoga emagrdtmenqirqw fpeutodtrer sous florme ou
CyCI 0 I $, dqns up p@j p% ug ggqupe alcoyl amino ou
di al o} ° th“,é aﬂ& é’s%g@ui Séﬁmfiﬁ‘éé“? aé&‘ ﬁ'g §§"§rﬁ5‘ifé 1S Bl rondue 20

Car?bO&}HoﬁiqﬁH?mp!dhrS%ﬁte tdu%rﬁtdb% dirdh G cyano, &QQ@ Smbif |§Uihs di &Poupement’

r evenedsideaamioh erriinallietR’ det yprhegragdeioo nn dicoyle mtﬁrﬂmdm dax ¢délodi av gialdoylmiinedn 3 od
esglca %loggharmaqeuthuemnt acceptable avec la prec1saon que R? n'est pas un phényle ou

1 11*;3; %ﬁg R b o S e I e Aoty s Boy e en

rep resen i UDSti T UANtS Yath f euvent

reunis pour forner un autre noyau sur | e groupe cycloalcoyle 6. Procede

sel on | ' une des revendications 1el(l£u 2 de preparatlon d' un corrpose de | a

revendi cation J.' 3 obh R?

-RéR8 ou R7 est un groupe aIch"yl'étﬁQ 'éﬁ' diCNHC?, et R est un cycl oal coyl e en

C3 A 6. 7. Proche selon | "une des revendications 1 ou 2 de preparation

?Tz éﬁ? qqgﬂ_{éﬂas deg sapditi gﬁnéﬁ impligeary gle mélanger environ 1—4:1

n le toluén

Z 2 ( ?a b ;ﬂ fh%lgat ﬁﬁieomﬂ 6%0} ett?ané‘g!ga%' Q’ﬁ%&%uan azéo:Iro ou Pr Oced6

selPrpe déh@@ #es h&:ﬁb’.@% pRédrbit8 S 4 2Qlhedrell€ PP eEpar ation :

r evendl C at Rro¢edd de unépa?sﬁonldeacorﬁhbses tels que définis dans la revendication 1, dans quuel on

Z- 2- (fait péadir NBtCh'yM%/eF@?ﬁ opanecar boxam do) - 8-tri met hyl - anmoni um 2- oct 6noaque
9. Procede gel on-l'une . des revendications 1 ou. 2 de preparatlon d un

cogpose de | ajrevendi cation 3 qui- est |'aci de - hgg

Z- 2- (2, 2- direhLor osqeeluanruameearubdmmm.nﬁ tmmﬁt 2- oetenodfqu
e. 10. Procede selon |'une des revendications 1 od 2 d' e prepar’atlon d un
conpose de la 75 revendication 3 qui est |'acideNH,

6- () et BBINQ dufPb A pURt &Y !;rBéEdQ)a' Lg'le(a%dlglmq bmgmlﬁyﬁétg&g&o&n&dlum et au 3
Lrafl.tement de I'intermédiaire résultant avec de I'acide chiorhydrique anhydre ol R? et R® sont tels que o
éfinis
3. Procédé selon I'une des revendications 1 ou 2 de preparatlon d un compose ou R2 peut étre R4,
ol R‘ est un. hydrocarbure. ramifié ou cyclique-en C,aCy -
ss R°R® ol R® est un cycloalcoyle en C, & Ce et RS représente 1 ou2 substltuants alcoyle qui
peuvent &tre réunis pour former un autre noyau sur le groupe cycloalcoyle ou R" représente 1 ou 2
substituants chloro; ou
—R®R®, ol R? est un alcoyléne en C, a C, et R# est un cycloalcoyle en C E) C :
4. Procédé selon 'une des revendlcatlons 1 ou 2 de préparation d’'un compose ol R2 est un
60 - groupe alcoyle & chaine droite ou ramifiée ou cycloaicoyle en C, 3 C,, y compris alcoylcycloaicoyle et
dialcoylcycloalcoyle, & condition que I'atome de carbone adjacent au carbonyle ne puisse &tre tertiaire.

3 52Procede selon I'une des revendications 1 ou 2 de préparation d’'un composé de la revendication
ou R? est

.. —R5RS .
65 ey 2 ¢ 3 M
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car Qyé‘rﬁ do) - 2- hex6noTque. 1 1. Procede selon |'une Ny
revendi cations 1:A 10 dans | equel en outre on transf\ﬂm‘g ng“l)btenu "
pour donner la forne sel de sbdiumou de potassium cede *
preparation d' un conpose de formul e ZQHSH #3C COOR NH 25 C OR2 ob R2 est
un 2, 2-di net hyI cycl opropyl e ou 2, 2-di orocycl opropyl e; 30 R1 est un
hydr ogene, 9§ Rréhs,t@ Iceclqamb\?f preCya %nﬁt 4 remes:leate Tuov Zjauamwtsamoﬂeaﬂ"@ewe étrg reunin
pe syc
gawasgﬁ{ ig;'?g?qigs n’EOEl.'tl ﬁ%ﬁ%&%’g’fﬁ% tuclx:g‘gs't otu'% rer;‘préglaragon aelgnh gn'bﬁs(\éadre?aorgvee%dlcanuog:s
tri n6t hyl anmoni um un am di no, un guanl di-ng7ireun 2- am no- 2- car boxy6t hyl t hi o,
ou un 1- (phosphono)-ethylam no; que |'on prepare en fai sant r6agir un
conpose 35 ®u R7 est un groupe alcoyléng) eﬂfgi- eqyle encB A\
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11. Procédé seIon I'une quelconque des revendications 1 4 10 dans lequel en outre on transforme

le composé obtenu pour donner la forme sel de sodium ou de potassium.

12. Procédé de préparation d'un composé de formule
20 :

H
R*—C=C—COOR*
|
NH
25 [
COR?

ol R? est un 2,2-diméthylcyclopropyle ou 2,2-dichliorocyclopropyle;
30 R! est un hydrogéne, un alcoyle inférieur en C, & C, un dialcoylaminoalcoyle, ou un cation
pharmaceutiquement acceptable;
R? est une chaine hydrocarbonée en C, & C,, ayant éventuellement un substituant terminal qui est
un triméthylammonium, un amidino, un guanidino, un 2-amino-2-carboxyéthylthio, ou un 1-
{phosphono)-éthylamino; que 'on prépare en faisant réagir un composé

i 0
Ri®—CH,—C—COOR' avec  R?CNH,

- 385

ot R est soit une chaine hydrocarbonée en C, a C,, soit une chaine hydrocarbonée enC,aC,ayantun
groupe bromo-terminal; auquel cas I mtermédlalre bromo formé est mis & réaglr avec de la
" triméthylamine; de Iammon|ac/|m|date, de la guanidine; du chlorhydrate de cystéine ou de I'acide 1-

aminoéthanephosphorique.
13. Composé selon la revendication 12 pour préparer I'acide Z-2-(2,2-diméthylcyclopropane

45
carboxamido)-8-{1 -(phosphono)-éthylammo]-Z-octénonque

50
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