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f or mi m dat drastiens ova asspyed forlipuidehrpmatqoraphy piritpargd the desired rich cut fractions were com-
6o bined. The pH of the combined rich” cuts was determined by both pH meter and bromothymoi blue
" indicating solutions and was adjusted to pH 7.2-—7.4 if necessary. The combined rich cuts (3—4 1)
were then assaved by UV and the total formamidine content was determined, 15—16 g., 75% vield
from the column. The rich cuts were concentrated on the reverse osmosis unit at <10°C as far as
possible, then the concentration to 33 g./l. was completed on the circulatory evaporator at less than
65 28°C. A total volume of about 500 ml. concentrate was obtained.
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while maintaining the pH at 8.5 + 0.3 by the addition of 3N KOH (200" i .)
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adjacent to the carbonyl cannot be tertiary. R is hydrogen, Ioweralkyl {C,. t,) or dlalkyiammo-alkyl {e.q.,
~CH,CH,N(C,H,),, —CH,CH(CH,)N(CH,).
Some of the compounds with- formuta 1l above have asvmmetnc forms. Racemlc Z-2-(2,2-
_ dlmethylcyclopropaneearboxamido)-z-octenon: aid has heen resolved. The. activity resides in the
' 55 dextrorotatory isomer, which has the S-configuration.
Within the definition of R®, the following sub-groups are included:

—R* A

60 wherein R*is a straight, ' branched or cyclic hydrocariaon radical of 3—10 carbon atoms which may be
- substituted as specified above in the defimt:on of R9

._RsRn : . _— 1]

66 wherein RS is cycloalkyl of 3-——6 carbon atoms and R1! is either 1 or 2.alkyl substituents which may be
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peid; Z - camﬁi“:@%} °§e""£‘ ?ﬁ%cac%%aﬁfﬁﬂaa'“?°°'°‘$¥af %ﬂsﬂfée%& artdo) - 2 butiroic acid;

‘met hyl hgootz amiido) - Z - but nonc acid;

dtme ylcy Hécarboxamido) - 2 - butenoic acid; Z - 2 - {2 - spirocyclopentanecar-
boxamido) - 2 - butenoic acnd Z-2-(2-t- butyl - 3,3 - dimethylcyclopropanecarboxamido) - 2 -
butenoic acid; Z-2 - (2,2 - dtmethylcyclopropanecarboxamldo) - 4 - methyl - 2 - pentenoic acid; Z -~ 2-
.(2.- t - butylcyclopropanecarboxamido) - 2 - butenoic acid; Z - 2 - (2 - phenyicyclopropanecarboxamido)-
2 - butenoic acid; Z - 3 - cyclohexyl - 2 - (2,2 - dimethylcyclopropanecarboxamido)propenoic acid; Z - 5-
55 carboxy - 5 - (2,2 - dimethylcyclopropanecarboxamido) - 4 - pentenamidine; Z - 5 - dimethyl amino - 2-
(2,2 - dimethylcyclopropanecarboxamido) - 2 - pentenoic acid; Z - 3 - cyclopropyl - 2 - (2,2 - dimethyl-
cyclopropanecarboxamido)propenocic acid; Z - 2 - (2,2 - dimethylcyclopropanecarboxamido) - 2,5~
hexadienoic acid; Z - 2 - (2,2 - dimethylcyclopropanecarboxamido) - 4 - phenyl - 2 - butenoic acid;
Z - 2 - (2.2 - dimethylcyclopropanecarboxamido) - 6 - mercapto - 2 - hexanoic acid: Z - 2 - (2,2 - dimethyi-
60 cyclopropanecarboxamido) - 5 - methylthio - 2 - pentendic acid; Z - 2 - (2,2 - dimethylcyclopropane-
carboxamido) - 5 - phosphono - 2 - pentenoic acid; Z - 2 - (2,2 - dimethylcyclopropanecarboxamido)-
2.- heptenoic acid; Z - 2 - (2,2 - dimethylcyclopropanecarboxamido) - 6 - phenyl - 2 - pentenoic acid; Z-
2 - (2,2 - dimethylcyclopropanecarboxamido) - 2 - nonenoic acid; Z - 2 - {2,2 - dimethylcyclopropane-
carboxamido) - 2 - decenoic acid; Z - 2 - {2,2 - dimethylcyclopropanecarboxamido) - 2 - tri - decenoic
656 acid; Z - 2 - (2,2 - dimethylcyclopropanecarboxamido) - 6 - methoxy - 2 - hexenoic acid {and 5-

5




c.aci d, Z-2-hexanamdo-z-butenmcamd Z-2-(37- . J
thyloctanamdo) - 2- butenoic acid; Z - 2 - (3 7 - dinethyl - 6 - '

; enamido) - 2 - butenoic acid; Z- 2 - (5 - chloroval eram do) - 2-

1 buten0|c 20 acid; Z- 2 - (3 - chl ommam do) - 2 - butenoic acid; Z -

i o AH T s U At e G L
(3,3 - 7t R proper% 30‘5 27 buteno aer blte Cac‘
ci nnam ¢ acudc Z- 2 -2yelolineyhatamttio-- 2- butgreit iz ¢ ZamdepeE{tyLacéiamudbeaz-amaac- 5

- met hoxsy acid2Z - 2 Gmldnmmeamnd!r zz- but@mo'c abdnéﬁﬂdm cvzloheﬂmmmdcdh- Qi-bumedid; Z

1.2 - |S@9|a %1 rr?\G?p’-"pﬁert ic@ cldi d clowrgw;agpt@ -(;0 pentgnmc)acnd
opgntylpropio oc a Ay onanid
ci nnami c. bup nJ:u cn Z ? t():l- ?5 %Q‘! l gi %&ég ﬁ?fﬁ g;:grei'vlbu :'a?n o)—
- . cycl oprR0Pgij 2d-0(D'L a~ ligd acld

L a - lipoamido) - 2-
cyclopfoonaﬁaaaralamxammlo(s 2 - ihaKRIAsGhy ml-cpr@wn adz) 22 but ic- acmef%oxy - -
1 met hyl val er aParticjarly pzeferreldwbsmulqmsawiﬂdn tie defipition of ﬁgllabdveoamateam dd-d:mﬂthyl-

3 but enoi cca‘ii‘? Pyl aﬂd e;g}g gic oracygloprepy ane - car boxam

but enoi ¢ a xthlz the, definjtign 'o E{ @ jgroa q‘[pvgjw@s yl (1 d
ns a meth 1—9 at y | substituen is tf tro n,
- n- Qrgﬁi‘{ed’en ﬁ&a(m noa der Fﬁﬁc arna 1 ﬁﬂf Blﬂ%ﬁg C'ga

i () = Z- 4ty nitrogen” is meaﬂﬁt@ﬁ‘ésﬁyﬁﬁlﬁ&f &Fh@féﬂﬁﬂfnﬁ(ﬁﬁ Affogéh whichds -

4 butenoic pﬁﬁitlfl]y &argea. An éxﬁmamumdmmv I‘apbstgtmbd)pnbmdre@aw@mtm theying P—7 carbon

i+ pent enoi ates drhlcﬁ can Pe the san@ or difm!!lthy wpiftasive.opanecar boxani do) - 2 -

oc tenOIUC aCI' no :'9"8' la-;‘;' ‘Qdi""a e W?’E}PCWBW wg,ﬂg@g}l%gg_\mrﬂm dreido, amidino,
hexenof’ 941 % ! g ?%b.op{so%ggtcag hagayi g‘%} systeinyl

ci'nnam ¢ (2 o|-|) cos (—HR(ChMbR iPRABE & HydroyeH T8in

met hoxy +«ndwn aup!aataeiaeus:realacd
di net h | cycl Equm nery&\rfg@xmqﬂxo sfromum mbst p@iefr{:d grovRs of sybstitutsntsef BY andfcire; 7

-2 . %{ ciopr yi.a "’ Pis a hydrocarbon chain
a te ina tuent Vi ent which is
! gglr ggggh§ﬁ tfﬁ xéq ?nﬁiﬁ‘r mdl Z—a < -carg{xggﬂ'l fﬂzl )Z rc%o%ﬁ s of specific
@ th '
et hyl CyC|EM%?ﬂm%zlldvdmmﬂeéarboxﬂmdo)m}tmmmnanordi;m Z- hydroxidé?2-dctenoic  acid

G diet hy#"cymie%* anecar boxam.do) - 2 - hutenoic acid; Z- 2 -

or S of

di et hyl cycl o62d 57%!9&"”!@%ﬂm&m'ddzs't"mﬁ@ﬂa@l‘ﬂﬂ"@"hC'TVH“”"EG‘Q"’E“’"“(’2“"’

| sopr opy ™ 75 i g hath B g@rémme-z.o&mmc%w' c acid; Z- 2 -
(2 - nethyl Czﬁlfﬁg% %&: g&é&m@%ﬁo o-8-RUBrINI-E-0RBhdh adld;- 5 - cyano - 2 -
(2, 2- i net hthx.qlmm@aaﬁﬁthmmxdmwo)-s reidopodtenvi acidaci d; - Z - (NN -
di met hyt - ca8d iho-2-carboxy mylﬂuo)dr(ﬁﬁt- bﬂ) cﬂ rop gbwmm&moms)‘mc agid;
pent enoi Cl?f‘ ack '3"2 mggﬂcv%bgﬁ:g%%P%E ?ﬁ’\é"&‘éﬁ"ﬂ‘bi%f’%’)"ma% forms);
‘met hanes g

eZcon ura Che 90, p. 509 (1968)) is assigned to
: di met higl GHEhbN sficgthengl ‘hbg t# ork offA. SriR&/ Eé?ith' c
i acid; Z -ai ZITetra Qdmn ua{ r‘gmcme s’propanecar boxam 0) - 2- butenoic acid
1 methyl Z - 2Aih ﬁhihese dompxiuhgd ofyfoimoya dipahcm&‘rbdrkam nbed and nmma@ee

i et hyI z -aciys.-rt Bl bg appa;emm 4 bghea Zmor i §caﬂ Qcceptb'ele oUvg es 2
* - di megsh y* alen l§1hee ssuc ? % % ﬁrmﬁﬂe& mzalts ai'e

car boxam ShiCenor e ac) 1am ndpropyl

4 (2.2 - di m3t Q%G)Sﬁ{fﬁm’oﬁﬁaﬁlﬂs o‘iiﬁbﬂﬁﬁﬂ%aﬂnaﬁpboval ompolhedat vemer Srac’ﬁdnded i published

4 (2,3 - dlEtmtplagd mmamnqmngeam@xam ﬂier) on Jl.ﬂy 24 b&?%rand avhmb idd noﬁfbrnzparﬂof thi¢ 3, 3
1 - d| hy!'@pt',qnobut anecar boxam

d ab Ve th an an :bact %o poslt on '
spi r OCyCl Y‘E‘%Fg &‘gznys aéjl bma on o e% and o lona titutT pen- l
- 3 3 - gﬂ 8 E&Q{ FQ 3-ca xyhc fded?ol cﬁv{3 -Ofhe: 2‘-e
1 - C13.4.198 4 'iMhibitor, Ahe W%mrmfﬁheﬁ%t
9 2- (2 - rbatenabtd ;Hea:l;ﬁebm:!se)pmm&oabdnm(ﬁnmdd)e rang'h of bBte30Ilc acid;, Z - 2 - (2

k phenyl C cI ropanecar boxam do - 2 - buten0| c acid, Z - 3 - cycl ohexyl -2
S (2,2 - %ﬁi en0|c ,aci lt sm‘_ carhoxy
Po- 5 (2 d%nvatlﬁé ;1 tﬁwa jﬁ-%‘ ﬁg ecteg

i dinethyl gGihined &{k aﬂﬁ%’% ﬁsmus?eﬂect@@m I&RA0I C

aci d; 4! -uridary rébyiﬁdrﬁarid)ﬂt)bh plasala -half ﬁve'é. 'Fhed'lafmé biyhis degradatton was demonstrated to be

cycl opr opmadamganmd ipeptidagei E:C.3¢4.13.21), d pstribed. first by Bergmann M. and

di met hyl !e ggsg SYU z§§)dseem§g egﬁ@ ,CJ ancst in ‘Zgzyma ¥, ol

di net hyI c ork,an ‘% %

(2.2 -csd( cyc oprop necar bo?g'r’hég 0) pt'aasg‘ B’ Q i’ yshéixanm ca(ﬁl d:

Z - 2 - (2, 2 - dinethvl-.60 cyclopropanecarboxam do) - 5 - nmethylthio - 2 -
pentendic acid; Z - 2 - (2,2 - dinmethyl&eycl opropane- carboxam do) - 5 -
phosphono - 2 - pentenoic acid; Z - 2 - (2,2 -

di met hyl cycl opr opanecar boxam do)- 2 - heptenoic acid;, Z - 2 -.(2,2 -

di net'hyl.cycl opr opanecar boxam do) - 5 - phenyl - 2 - pentenoic acid; Z- 2 -
(2 2 - d| rrethyl cycl opropanecarboxam do) - 2 - nonen0| c aC| d; Z - 2 - (2 2 -

~

€ .



4007614 nethoxy - 2°- pentenoic acid); Z - 2 - (2,2 - .
i met hyl cycl opr opanecarboxam do) - 6 - nmethyl -.2 - hep- tenoic acid; 'z
cyclohexyl - 2 - (2,2 - dinethyl cycl opropanecar boxam do) - 2 - buten0|c
cid; C Z - 2 - cyclobutylacetan do 0097 6Rétencic acid;, Z - 2 -

ycl opent yl acefaidi Qo deraonstrauwmﬁy of tﬁ& Edhnpofinds, & FormYEh RNREMeaCRE adtiof 3 the2
bu} enoi C ramal dipeptidase’enzyraé, an @Yt Edeex! ghodediird Wad pliowed. Thid HieSsuRIdCthaGbillty of

=2 - cycl Op acnehlahit hkdrolys% of glgevidehwiraphawyilatgning (GDB) by a solubilized preparation of di-
ycl opr opylR gted from_ho gﬁpyﬁo'ﬁhe pmg:p@pre is as follows: ga 1 ml. system containing 50 mM
ycI opent’ylﬁ olm ropapegy ?mci ta 1H Ng-l 7.1 g_l 5 Mg of Iyophlllzed enzyme,

| oh i d atafinal oncent |on arzl eraf‘ ncu i@n at :;g% GDbP
yel ohexyi g Qauee B0 conoetralibl GHED 7°C-and

on j d 'fo
ut yr am do)hydroisis obGlble &Qh&s&ﬁd ch char%e'in sf’tlcal doRE )GJ ai'l‘? Q)n‘ InBibition of the
ut en0| C a@lntheZis-gat?ged Ky[komparisan -to lai spemelartd dar) contdlning pemhbhm andds expresged as’the

DL - 10 |ip @npld@yg congtantg_@, miwgg{mc@nm;r@pony the @htbutetgmhucr(aghleves 50% inhibition of

et rahydrofet'.? ‘SVF Jols %Dé %{g Len g] c acid. ,Parti

e, substra empi fere ce ot a in_iq this screen ec si’ asamuch
referred suhs R5E vl ‘ﬁ¢ ﬁyd i ‘s T o1 ChiaBrica '%@cqu&cin E oo or anayme
, 2-di met ybqu.reucdoepasm Ravd-aCiraldr QFRRY fok eu@.apaydpnea“setm&herm.te K% of
he def i 1 tintdisitoes tepted hhve mnﬁdentid:aalfdr)thq)tmf subsedtegr oups of conpounds :
ncl uded I\Lal kip Iadgmomtqztaasmw semeh Nomm #nl ng sraethHuas llovwdvtp aadre the test

erm nal - DppyngesAbili ﬁ°dﬁh'i’§"‘3t:§ e "!LS"’&ﬁﬁ 'ﬁ mawcm
 anino a u@%& o120 Ploseilte 8"‘8_? '5% ﬁ]
et r asubsd icobrf ﬂl.teéu b4 RB pbfiod1é iHe ao&w. .&sse &wav Yro

nmoni um rmhete;t cangaoahd was aot w-idmniﬁytdnred.car bon groups having. car on

toms, which cﬂmndoerepmrmfmeﬂemmmnf Wasr peasureddn sil gene$ M@tatthe/ese Medetr@r wisc

tani no der ifReio0 Assays condy ribed ig 3y, with
dm di no, 2 mﬁfﬁowaeﬁaﬁi?‘fsﬁ%gf 1 Qs bos ﬂo‘fs%}fg%sa"ﬁae "?aqenf«rm Ré g
dcid deri ved THY Eifbination BEMAInhibitoPhmL the tiieHakhyciA $lagy 6dniioaNd cdretie ih tRY form of a

s‘,ar cosyl [ ehedmaiceutiahiicotmpasitiopchoogiaingjthe tvaxicanpolndshh e ph8mateutipalivacniahie cagieds

L QAN T QT o -nxm.ivzﬁﬁr.:r o ul e Y oo W o WL OO SO > W > S FE I 0 .'.

iis repl acegl'_. he pag fs%ri: rfgm'gveﬁa&}eggm og_ weishtfrﬁmftth%thrﬁasmvw eessrcpmgound to
gl‘ OUDS of ﬁ ‘ l &1 % n[ﬁ'l Leer tljlén in class
2, 2-di ety no%idmm.%ef MR '"'29%535{51; Totinger 10 enarmycin class
Hydr ocar borprézérabip 10£2Bmé/Rg/days af DO rﬁd’l@ﬂ‘ayWn it dasatgefdﬂnaeug &Hhsfor tdue Bifnes 91

Havi ng a t elwi Trel mhbbart cdnu betsepdnatelin admirtisteradt t drgllya inmamusowjarignerdiVindn amounts of

guani di no, 12— 30 me/kg/deva rap pxsferaily | 1-heQmadse/dar: &F do—5 MarkgslayfThe asduniscof the two
dxanp! es3%COMR @ts % ed durmg one day ideally are within the ratio limits denoted above.

mos preferréd do evels re tly wn 1o a ant s as a single dose, of two
42 (2,2 di Rl Qi E sg,z& o Ban bt B Bl betng. (5] 2-5-(2.2-
ydr oxi de- i Wbﬁmparﬁ@d ldbpﬂ-%&e beid, co-administered in a sterile aqueous IV injection
-2-(2, 2- dlfad‘ﬂ bodlmy 6410 patapevebafarH00nG of the thiBramycin@hé witlenTtd i 150 mg of the octenoic
ydr oxi gt0- acigcThisy lsaggye@ tp rlm@pnss(mqh assumed to welgh about 80 kg.) from 1 to 4 times a day, or

2 (2 2- d|2m3§ J) g% mﬁ%ﬁ%ﬁﬁg glkgé’?\éﬁ Bﬁﬂln%rm ceutjcall
2- di IR LdIY aited Sl b AR e bl captetes,
2 (2 2- dltamstbyérqum Qam&s%nﬁ@aé Asich] THa Uﬁé’ﬁlt @ﬁ, &n@ge@heac‘dad,also be dis-
- 8- ( L- 2¢sarsbed it £ a6Hie yedpladl foh am)'miatr(tﬂan%ydmmtohysnﬂgﬁblbo EioesCiar bak asel day -
- oct enoi ¢ "aziqdd dﬂzenza @@nglaungnmeh mz(s;mpmpmmmmmmya aodyeqating pgentsc Ag
iracemic a g% r on i combmaltlon of act;‘ve ingredients, or the aclg clomponer:’t
(5505 5. ankena igyxa Ik SR A Y SBe, B ot gzt i o
onfi gurst i on -As]n W&eﬁﬂy k?cbwn prbferdimefHaa B pafferal a8lRinisRation@P tHe 1A6R- )
S assi gnednycin al&stchmpahnd\aad @iy cuipd@nteral tirainisaigtiop opbral hdministitidn b ehet inlsibilwy
nal ogy wi tAmpgndwork of A Srinavasan et al. [Tetrahedron Lett., 891 '
1976)]. Alt hoErgAPlen adishlsbaigrhis yerte RIS 11, when [err] is H are
escribeg and named as'the §EC¢©N3¢|53@MFLESWLUBTRHIN@MWMMY to one skilled
itn the art that various pharnmaceuti cal |35(aﬁ\§ﬁe|pt abl e derivatives such as
aI kal i and /alvikal TezeDarart h netal , ammonium or anmine salts, or the like can
be enpl oyed asAéquh watem@Othré’tQﬁ'S Saﬂfﬂ{fspﬂsb&hs a@dtTvefhE‘reﬁﬁdd 5 spéé"slpwrﬁnal

al ci um __ore"$¥&t “%p "'t “'ﬁ’r °°‘§6 g @f&m
f For mff’a 'T,I mcu ub(é p% etzjﬁ fﬂelaﬁPc mmntgj i rey‘lg;ts changﬁn

optical denslty w:th time at 275 nm Inhlbmon of the enzyme is gauged by comparison to a standard
run containing no inhibitor and is presented as percent inhibition. The K, is a constant indicating the

M\NMN LD

O Nl

W o PN

(o WM

concentration of inhibitor necessary to produce 50% inhibition of enzyme. It is a calculated value -
65 obtained from running multiple in vitro assays, as above, at concentrations resuiting in inhibition below
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"preference to thienamycin in this scre

"that the weight ratio of the thien

-gpean Patent application 79 102 616.4, filed on July. 24; 1979, and whi oh
‘not formpart of this invention. 50In accordance with what is said above
this invention is directed to an a&tééggﬁél al conposition. characterized
in that it contains a conbination -Slbstituted and optionally
2- subst i dndtabovepthn -50% iahibilion poibOTYé resuldC arél ,prédented in Table . _ _
1- car badet hi a- pen- 2-em 3-car boxylic acid or 1-azabicycl o[ 3. 2. Ohept - 2- ene-‘;_
7-one-2-carboxylic acid and a dipeptidase (E.C.3.4. 13.1 1) inhibitor, the, -
wei ght ratio of.the first nanmed material to the dipeptidase inhibitor being
withid the range of 1:3 to 30:1. MTABE lof Testing and Usi-ng the Invention
As noted, disposition studies w t hi enanycin, its natural analogs and its* -

sem -synthetic derivatives have veal ed a maj or netabolic degradation

pat hway of cgﬁggﬂd@ati on ig0the vy Loyscordeci es exam ned (nouse, rat, dog,
chi npanzee, esus nonkey), The extent of netabolismis reflected in |ow
urinary recovery and short plasma hal fg-1ives. The nature of this

degr adat i oPiPeptgeseONst rafed to be | &tam cl eav&g’%’é‘ﬁ' %he rendli di pepti dase

(E. C. 3. 4. 13O qoscribed first by Bergmann, Mchleich™y, z
Physied . Chem 206 65 (1932); see al so 09 eenstein. J. P. Advances In
nce

Enzynol ogy. Vol . VIII, WIey-Intersp , (1948), New York, and Canpbell,
B. J.; Lin, Y-1C., Davis 9R,CRg and= ew, E., The P ificatiof-8nd
Properties of Particul ate Renal D pept ioﬂigse", Bi ochim Bi ophys. Acta., 118,
371 6% (1966). 6 . i In order to denonstrate the ability of the conpounds
of Formula Il to suppress the action ofCHt he renal dipeptidase enzyne, an in
vitro screen procedure was. foll owed hi8 nmeasured the ability of conpounds
to inhibit hyd&olysis ofctgl ycyl de phenyl al ani n®#8( GDP) by #.%ol ubili zed

prepagati.on of di- peptidase isolated FP"gm hog ki dneys. The procedure is as
follows: to a 1 -m. systemcontaining 50 M5 " MOPS"

(3- (N-nor phol i no) propanesul f oni c. acid), duffer, pH 7.1, is added [err] of

| yophilized enzynme, and the test qﬁ:{un& at "a final concentration of 0.1

" nM Affer a fi%% ninute GHacubation at [gr], CGDP i¥0added to &-12 nal

concentration of 0.05 mM Incubati-on is @ontinued for 10 minutes, at 370C
and hydrolysis of GOP is neasured by the change in optical density with
time at 275 nm Inhibition of the enzynﬁHis gauged by conparison to a
standard run . containing no-inhibito 3s expressed as. the 10 inhibitor
bi ndi Ay const #At, K, Thi%lsi s the ¢Bhceptration of the inhibit®8 which
achi eves 50% i nhi bition of enzynme. The @m%strate GDP is enployed in

en because it has a nuch hi gher
maxi mal vel ocity of hydrolysis by renal dipeptidase, thereby reducing the
anoun®® of enzyne required. Both GDP and_thienanycin have a similar affinity
for renal dipéptidase; fQat hernore, K CH8 15 i nhi iz ors testead have been
identical for the two substrates. +f#ddition to this in vitro screen
procedure, an in vivo screen was followed to neasure the test conpound's
abili#s to inhibit nmetabolismas reflectedey increase in urinary recovery
of thienanycin fromthe nouse. The proceddredinvolves co-adm nistration of
the test compaund by theH _BHL avenougHQcHbubcut aneougy route at g dose-rate
of 10-100 ng/ kg, with 10 g/ kg thi ena cﬁq. Thi enanycin re- 20 covery in

~ the usdne over a 4 hour period is then conpaged wWth its recovery in a

control group to which the test conpound was“not co-adm nistered. Uinary
recovery of thienanycin was neasured in all cases with the use of a :
cylinder or di%c diffusi® assaycH di a nesmner descridoed in U S
Pat entgs 3, 950, 357. Thi s bi oassay, w th Staphyl ococcus aureus ATCC 6538 as
the test organism has a useful res‘fﬂmse range from0.04 ,ug/m The

conmbi nation of the inhibitor and the thienanycin class conpound can be in
the formof a pharmaceutical conposi ti~or& containing the two conpounds in a -
phar nggeuticald y acceptap e carri emeh‘awo can begenpl oyed iy anobunts so
BHgl ass conpound to _

65 *Compounds 2, 2a, and 2b are the racemic, dextrorotatory and levorotatory forms respectively.
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.i nhrbitor is 1:3 to 30:1, and preferably 1:1 to 5:1. 30 The conponent
‘gan al so be separately adm ni stered. For instance, the thienamycin class
éonpound can be. adm ni'stered intranmuscularly or intravenously in anounts
“df 1-100 ny/ kg/ day, preferably 1-20 ¥@Q%6d4y, or 1-5 ny/kg/day, in divided
g osage forms, e.g., three or fouragie®ycénrtidassy The inhibitor can be
‘sepagately adm ni stered orally, intranmuscularly, or 1V, in anounts of
3.100 ny/ k gh-cha
amount's of t
Within the ra\xﬁ"é ®rits den feed above. T nost pre
ﬁ)resently kno Hf applicants is as a si gle dose fo crys
‘¢onpounds, | '
Z- 2-(2,2- di met hyl cycl opr opanecar boxam do) - 2- @-ct enoi ¢ acid, co- adm ni st ered
4#n a sterile aqueous IV injection form(sodﬁmasalt) at a level of 150 ny.
Pf the thi enarry(? in and eitRbg 75 or 58 L,ABHOf the octe@noic 40 acéd. This
tlose is given to humans (each assuned to wel about- 80 kg.) from1 to 4
4imes a day, or 2-8 ng/kg/day of the thienanmy€ian cl ass conpound and 1-8
/ kg- day of the inhibitor: The conponent s, - whet her adm nstered separately
or together aregenpl oyed i guphar maceuti ca accept alpe carriersgsuch as-
¢onventional vehicles adaptetl for oral a stration such as capsul es,
tabl ets, or liquid solutions or suspensions. The conponents separately or
'ﬁogether can al so be dis- 46 solved in a vehicle adapted for
_adm nistration by injection. Suitable formul ati ons for oral use, nmay
:5 ncl ude diluentsg granul at bgg agents, ép vatives, g3i nders, flgygoring
agents, and coati ng, agent s n exarrp'l oral use composition is the
tonbi nation of active ingredients, or the acid conponent al one, internixed
En the dry pulverulent state with gelatin, starch, magnesium stearate, and

35 corrponent s admi ni ster ed dur ?mgingﬁdggslagg‘a: Lze?;e
M ine

@l ginic acid, and pressed into a tablet 60 As not ed above, the
presently knownmpref erred ggthod i's parep al adminiggtration ofgthe
thiena- nycin class corrpoundaand ei ther..co-parenteral adm nistration or
pral adm nistration of the inhibitor conpound. Exanples which ill ustrate
this inventi onéﬁol | ow. 55 SECTI ON 1. EXAMPLES

{ LLUSTRATI NG ACTI VI TY Exanfi'e 1 | n Vit qHT‘é"s'zC"bata A8 m . systdf of 50 M

TMOPS" buffer, pH 7.1, is used. To thisis added 5 jug of the pig renal
enzyme and an anount of the test corrpour?h'sto bring its final concentration
1o 0.1 nM After a five 60 minute incubation at [err], ‘an anount of CDP is .
-added to bring its final concentration to 0.8 nM The systemis again
{ncubat ed for 1¥ ninut estC%d,Coerr]. Hy sis of GDP is measurd®d by its
Change in optical density with tinme at 275 ngg, Inhi bition of the enzyme is
bauged by conparison to a standard run containing no inhibitor and is
present.ed as percent inhibi'tion. The K is: a gonstant indicating the

foncentration o{ i nhi b_@g{s pl sary top iIce 50% i nhibition of enzyne.
4t is a calcula %d val @ )5 glaned fromT ing multiple in vitro assays,

" hs above, at concentrations resul ting in inhition below 7 0007 614 and
‘hbove the 50% inhibition point. The results are presented in Table |I. TABLE
| COOH [err] Conpounds . [err] 10 Dpamldase . [err]
i nhi bi tor - [err]
Terr] 14 —(CH,) N"(CH,), c 1.11
: : 3
- <’:H3 , CH,
15 —(%)5_‘NH"G=NH . <CH3 _
J _ . . . ’ ) . ’ 'CHa
18 | -—(CHZ)S—NH C-l\'l (CH3) 2 oH,
N

i
N e b e g e el s, a4 s & '
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.%
i
i
1
‘1
!

9@ . 0.18 2 3 20 CH 25
3 100 0.12 3 CH3 )
19.8 CH3 40 3 CH 3 65 rT.Pounds 2, 2a, and 2b are the

racem c, dextrorotatory and | evor 09a9973ﬁ 4: s respectively. 8 0007614

"TABLE | (Continued) DipeptidasetagLg | (Continued)- % I nhibition _
K, Inhibi [err] 9 _ éHS -CH 83 R
6.6 10 CH3-CH-3.CH3 . CH3 . CHL. 3. NH 0007614 TABLE | (Continued) -
Di pepti das . % | nhi bi ti on
K, I nhi bi { Bipenticase RL 40 o Rat  *\iRen 50 21K
CH3 Inhibitey R 84 at 10" M2 59 (pM) 30"
25 27 28 3+8816 — ' : : .

17 - CH,  =CH,C{CHg)g 75 20

18 CH, ~{CH,)g CH, 72 2

® CHy . =(CH,),CHy 69 30

20 CH, “CHz’_D 68 30
21 ) CH3 -CHZ-A . 64 29

22 " CH B
| '3 (CH2)30H3 64 : 32
23 ' CH3 _O . 59 30
24 ' CH, ({EH ) CHC .
5 —{CH,),CHICH), &

25 oHy —-cnzcuz—-Q‘ -
- 'c"'zc”z-"o 54

% CH
7 CHa "-_-.'CHZ—(CHZ)SCHS _ 54 %
CH, '
3 3 —{CHyCH, 49
29. CH, CH.
3 -CH(cnzcaaycwcx-hcucha 33
30 CH. - '
| 3 ~CH(CH,CH,CH,), 13
31 CH3 —CH(CH3j-2 o | 31
82 + HOO—CH,CH, LA 90 | 5
33 © cH _ H '
s -CH2-(l3H CH,CH,OCH, = &8 9
CH,
10



35 36 '37 C(CHS)S ‘CH3 CH2CH3 3 0007614 TABLE | (Contl nued) 3 3 CH3 CHS.
CH 3 1 _ 0007614

o pepti dase | nhibitor R10 '

3 CH3 CH3 0.39 0007614 Exanple 2 9W9d4rest Data An in vivo assay on

the nouse was conducted as fol | owpagidD | YcddtiRidafs River CD, female mce were

i ] egt-ed subcutaneously with the chosen dose o the chenical inhibitor.

Mbout t Wo m—n-u-t—e-s—l-a-t-e-r—,—s the-dose—of thi shamicin-uas. given intravenqusl y.

24
i‘
3 1

A control of ednarrym n above was al so conducted, The _I evel of khl enanycin
ih_the uri ne’ 488 of the gese_was rreasg ed usi ng 'BBit83ssay techni que.
FeSults are f H’ % n Table TI. The two-t st corrpouﬁH omeers ar @M} hose from
Tabl e 1. COW s—2=——rsovaterantdo - rrete——aret u, ®

Z-2-cycl opropyl gar boxam docﬁ bute & BLE 11 15

fose, ng /kg Dose, %U n%lr ﬁaﬁ%%}g\ver _ 9

% CH_. OH,CH,CH,CH,CL gy 20

; = CH, CH,CH,CH, _@ 12 on
37 CH, o :] 80 6.5

o

e

| C(CHy),
B8 CH,(CH,), CH,~CH(CH,), 95 2.8
"\3 . ) - . . s
‘ N : 100 0.45
_ CHS o :

G A (CHg) ,CH | . e8 0.54
N - o - ~CHy - .
_ _ S CH3 | .
41 cH L .
_ | 3 —q_ GH,CHy 98 0.86

LI Y S RPN LN
&
(o]
o

%
Q
o
Q@
~
©
o
©

44 - CHCH, - q"-'c"*s | 98 0.18 -

CH 100 0.62
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| _@poﬂ'nd - Conpound . Thi enanycin “of Thi enanycin*7 -+

10 53 20 7 i 10
63 10 ' 10

' 50 .
56 25 Control 0007 614 10 ' 25- 30

25-30 Exanpl e 3 The conpounds Zrigh@vpl@hahiedo- 2- but enoi ¢ acid, Conpound 7,
and Z-2-(2, 2-di net hyl cyclo- 30 propanecar boxam do) - 2- but enoi ¢ aci d, -’
Con‘pound 2 Q di & S dat al 1 1 WM a onhination with a

A

t hi enanyci T,HI\QZ, i n.the nouse. The ‘general test

t hat of Eﬁ ;'ézr . Resul tgio are sumariged in Tz'o’I“ Bitop and Table 1V.
Exanple 4 3 I n anot her nouse study, the sys?te i M ant i - badtr | al

activi ty of—thremanycrmwas—erranced—approxmatetythree—fott—by '
coadmi ni stering 2-isoval eram do-2-butengic acid, .see Table V. 40

TABLE V Effecg of Co-achjom sHer ed 2-|<¥_arlcgr am do- Zgbut anoi ¢ gcj;d on the
Systemi c Efficacy of Thi%ngmy in on thelTreat ment of Staphyl ococcus aureus

gﬂrocedure vvag simlar to
i

[

Infections 45 [err] THM _ CHs Al one 0.2 50 + 100
mg/ kg | nhi bi t or o°B50 0007614  TABLE ||| Effect of Co-adninistered
2-isoval er amgobut enoi ¢ ACgyéionmpoun on the Urigary Recovgry of

Thi enanycin in the Muse Rowd e (b) CHy ng /Kg Dose ““Urinary
Recovery Conpound 7 Conpound 7 gy THM of THM % |[err] SC
SC 0.3 10 % _ 33 sc. 3 EAY 2 10
42 SC SC 2 - 10 . 47 SC RYAS 10
10 83 sc.  CH4lCHgc - 50 o 190 094 sC

IV 50 10 .53 st 3 SC 80 : 10
59 SC .SC 100 10%3 81 (a) 20 g. Charles

Co- admi ni st er®®d Z- 2- (SHgCBL et hyl cycl opane car bt¥®ani do) - buPaioi ¢ acid -

River, CD,- female mce. (b) Co-adm nistered. TABLE IV Effect of
(Conpound 2) on Urinary Re- covery of Ti-l'eq'ﬂmyci n in the Muse (a)

CH
50 | HOOCCH,CH, q_ CH, 98 ' 0.145
| CHy |
51 D-.CHQ | I"‘ CHy 100 0.15
52 ~ PhCH,CH, o q—_GHa e 0.33

CH3

53 CH,SCH,CH, * q— CH, 99 . 0.12

5 CH,80,CH,CH, . q_ oH, 96 0.5

12




N
4

Rout e (b) n‘g / kg Dose Urinary Recovery Compound 2 THM.
_‘_'gorrpound % THM . THM % -  .SC - 10
5 SC SC 0.1 10 35 SC SC 0.3
10 40 SC SC 10007 614 10 © 46 SC
SC . 10 10 A8k P inued sC . 10 ' 10
¥3 (@) 20 g Charles River, CD femﬁé mg?:%‘.t m(ebB Co-adm ni stered. 15 -

A - e \\A =Ya 0 1 1.0 QL. he. e ¥

007614 Examm A_nn Jheag g a_S ) _
‘di peptidase inhibitors.on the urinary recovery.of N-form.m doyl , -
1 hi enamyci nPIReAtIRSRont r ol stydy, the doggwas gi veh'™MiBEMqg 1V of Tthe -
ANformi mi doy!'"™RiBiEnamyci n W t hout i nhibRtor. A sec®i@*#kperi nengMused t he
;éan‘e anount nL N f orm r‘rLdel St hi &Qgrnj/ﬁj 0 hut alcecd ‘adm ni cf'nr-c"\r‘l' — o
ﬁ 2-isoval eram do-2-butenoic acid in 3 doses, each providing 20 ng/ kg of

-t he conmpound. e first s adm nqtered just after injectjon of the-
N-form m doyl -gghi enarryc%,&ﬁ'[ secon’djéré'?h mn. an@ the thira a 60 mn.
_:._?I'he third study enployed. a singl e dose (c&.ng/ kg) of - . e

.IZ 2- (2, 2-di net hyl cycl opr opanecar boxarmi do)_-32- but enoi ¢ acid, adm nistered
qJust before injection of the N-form mdgyl thienanycin. The results are in

Table VI. TABLE,VI. Urinasy covery 3 urs foll ow the Admigistration
of N-form m doyl t hi enahyrgc%{aﬁc 2 ng kg |\’ PHza Mal e ggam e'Te'std?gs)npound-
$6'Urinary Recovery 20 N-formi midoyl thi eG\-anyci n 7.8 plus
”‘.Z 2-isoval eram do- 2-butenoic acid 46 26 "~ _ pl us
v-2-(2, 2-dinethy | cycl opropane carboxggi do)-2-butenoic. acid - B3
' “SECTI ON 2. EXAMPLES | LLUSIRATI NG CHEM @P PARATI 30 - The
3 nhi bi t or conpounds. are novel2 conpounds ¢l ai rfed in a copendi ng application.

3;.;These conpounds are .nade by condensing dP'r‘gctIy the appropriate 2-keto acid
and amde: 0 © . -0 35 - S oo [err] [err] .
Mherein [err]and [err]are as defined. Tha general reaction conditions
4 nvol ve mi xi ng .appr oxi M40 1 --4: 1Ndar of the acid to the_anmide in
an inert sol verﬁa' guch,';@ﬁgé%ﬁﬁe or et hal ,‘i&lz%val erate and heatd®y at
reflux with azeotropic renoval .of water ©Hg from 3-48 hours, pref erably’
15-24 hours. The solution when cooled nornmally. yields the-product In
crystalline form but the product ,can-a%(ibe i sol ated using a base
cr
n

4extraction proggess. Th t .can -be tallized by using generally
-tknown techni‘q'uég. An og?ﬁ% eﬂléﬁﬂndi_]‘_i_ca:gi _ §E3t‘hi s pPbcedure re‘gﬁﬁ'r es an
jaddi tional small anpunt of p- 45 tol uened,fonic acid as catal yst during
jthe reaction. Another route to the novel inhibitor conpounds uses an
jferr]-amno acid t-butyl ester in reactigph:wth an acid chloride. 50
fer) O e e e e eneni e
] 61 .. (QH32396R2 S CHy - L 0.34
4 . . . ) 3 CH3"
62 . (CHg),CHCH,CH, q—CHs 98 0.15
o . - CH -
3 .
83 H290(6H2)3 - | CHy 9 0.048
. - “y
: 64 :o:-. oH,. - ] CHy 0.39
CH3

[ R .

e hariee amimette 2o
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55 Vv ' Y/
@s place in the presence of base, such as triethylam ne,
as net hyl ene chloride. The r Hbt g\ acyl ated product (VI1) is then
oxidized by treatment with t-butyl hypochlorite 60 foll owed by addition of
sodi um nmet hoxi de. This vyi eI ds t he 2Enmtlo2y deri vat| ve (Vil) and/or its .

This reaction’
in a sol vent

“elim natm va ﬁ'm)d:{a@t the [err -ugé‘??hurat ed gﬁﬁér Furth r treg'ﬁﬁ"%{uv .
with a ur e
|1 m inute
' bog A ié’%@%?“g R S B % b 5
rr]l [end my SRR aﬁ.na\/aesea &‘P; Hode 98aFasandaBiired uaﬁg § blosdsny teiqueDi ch .

|s an aReslis are fauhd I TEablg IINTHert@e tqgeco,mpbhmbiumbars@aertbmydom Table . \Campoendddan2be
made noisovaiasamider2tengicfacidhrempound 4P ik diZ-aveloprammicaroxemiderdbutanpistaciduent
i nstegd of the desired term nal substituent, foll owed by condensation with
the desired thiol, amno, acid, or the like. 15 More detail about

g, np®172-1f4 (skight grelim ygofteni
pr opyl
trace of the ot Her i
[err] (sligpt péoenkrlolm dqofteni ng).

fromdiiso-

ket dne.
i sorfer.

Tc (4:1t
Yi® d of

g). The mater]i al
| uene- AcOH) rlow showed onlyja faint
ite 2%0crystgls : :
NVR i nd| c%ed esdent |_al,2él/aoexcl ugi vely Z-

‘preparation of t he conpounds i s fouﬁds‘-ﬁ it he following exanpl es. Exanple 6
Z- 2- | soval efamgo—2-butenor ¢ AcT T A—sgrutiomr ot 7ot t0—5—mvote) of
2-keto-butyfic acid ang O. BdseOmb 7eq® )| BdseOha N0V a! €1 n 15 m
of tof’uene Ve SCompound ed undemé:m% nHl?X W Tamﬂa{nn%ekﬁ?l on ﬁf:{ﬂ#ta ﬁg‘%’srmll
Dean- St ark = - it . led—resulting in fairly
heavy crysthllizgtion. |After andi ng,| t he gglid wgs collected. onla filter
and washed pith {oluenq and then with f[err] Yield df \/\hitef"acrystals = 0. 47

wasgsr ecrystal | i zed

= 0.982 g (2%%, np

Anal . 2 err] Found 30 C
58. 36 58.59 | H
8. 16 8.55 ‘N Example & 56 7.43

Exanpl e 7 [Therdomipountisdisoyatiramide uenai koida Cothpgunad- nemdemuz 2afirhéthvicyclo-

sol ut mmrqsﬁnesa'?@‘ 0}-3- thBP'e Qv# Qompaupd v%tl weiec studipd] tandhofe - Ustaly io1@vaniml e)
of 2,2- ‘2 qﬁgf‘ w-gy ieRamvsid ft}@%mr ‘?1? afﬁes'cﬂm‘teéi"aé'ﬁé sifiar toghgtof ed
W th stl’r‘arnl‘png W T C%'Flsum M 51 age smal | Dean-Stark trap. After
20 hrs. the solution was cool ed and gamgb ad with a gentle stream of N2.

Bef or & nmucHhn adnothiae meoses ettly, thel spstemioramtidacteal yantivityl 62 tatenrflyciit Svas WabaRed by
scr at c haprioximgtely three-fald) by goadriinisteringi Ztisouateramjtio-gdutedoioacid, ee|Table \and washed
with toluene and sone [err]. Yield of white crystals = 0.63 g (30%, np
154.5-155.5 (slight prelim softening). Tlc (4:1 tol uene- ACO—I) showed only
an extgemely faint trace of the ot HABLEsYner . NMVR was consistent with the

PR AT P

ézcggfl gura- tion. An%ff& ﬁ%& tergéh-?sovaler mﬁ-butandic acid Found C 8 27 N
: on t cy of Thien the Treatment )

6.63 of Stdphylerotcls aursus Infections

4

_ ED;.,- mg /kg
THM - Alone 0.2

i + 100 mg /kg inhibitor 0.08

55

o

&

14
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4 55 ‘ Exanpl e 8 @

Z-i2- ( 3- Cycl opent yl pr opi onami do) - 2- but enoi ¢ acr d A solution of 1.41 g (10

njol e) of 3-cycl opentyl propi onani de and 1. g (15 nmol e) of 2-keto- '

bytyric acid was stirred and refluxedQﬁﬁZ&h smal | Deak-Stark trap. After

84hrs.: -the sol ution was cool ed, resul t%w heavy crystallization. The

sclrdmavas collected on a f||ter and th toluene 60 and’ [err]. Yield

"white crystals = 1. 44tet MToke@filstdrd BhdoVaiedRidbiiinBAciaTNe mat eri al “was
crystallized from méCdmpbune7hor thk Btinarg Redbvery @f Thievdiybm ineedl es = 0.63 g

(38&0/() mp 184-1850 (sli Qﬁtmpﬁ%(l m softening). Tlc (4:1 tol uene- AcG—i) now

showed a single spot—and NMR indicated essentially pure Z-isoner. 17 0

0 7 614 Anal. [err]. F%’}l e . Found C |- 63.97
6$ 99 H: . 8. 40 e _mg/k_gg)_oee; N | Urinary Recaveny, : .
6427 Ex arrpl e 9 10 Fompound? THM Compound 7 THM of THM, %

242 ( 2- Et hyl hexanamjgoy=—2=tutenorg—acro—4+o0—yg—oft2—ethy+hexanoyl chloride
V\ﬂis added dropwi se yith. stirpiga@ctio 25 m of ggoljd cong. *err] 50l uti on,
resultrng in inmedi gte precipitatijon. The mxturfe was allowed-{o stir for 2
his., then filtered,| a&%d air &€ ed t®3give .6.18 ¢ of % de. 1.4 9 (10 -
nnDIe) of the above |cogpound and 1. 5 ‘g of ket yric acid (15}jnmmole) were
refluxed-in 25 m tql e for Y5 Hrs? with rd ﬁo al of 4ater. The reaction
15 mixture was cool ¢d ggnd partgy qvaporated wptH a strgam of Np.
Grystallrzatron ot product occurrdd atter standijng for 3 hrs. The crystals
were col | ected, vvasrecSCSX vthNtoI uéhe, and abr |[dri ed.ssThere were isol ated
511 13 g (50% of procu ? 62. NVR was ijn accord with fhe assigned
:s;iructure and i ndi cqt <5% § sorreFO. Tic (4: 19 tfol uere®AcOH) showed a

single spot 20 sc so Anal . [%r] gxal cd.
~ound C © 63.40 _ - 63.63 H} 9:30
9{ 43 26 N - 6] 1@0 . SC 80 5188 Exarrplse 10
Z 2-(2,2-Dinet hyl cyg¢l ropanega rbc m do) - 2-but dnoi ¢ aci d 1.53}g (15
nol es) of 2-ket obutyri’c acrd é (10 m’rﬁ?eé) of 81
2 2- di net hyl-cycl opr opane- car Doxa mae and AU Mo~ Toruene st red at
refluxfor 10 hours. (aif e [ Illne solid was filtered and
2 Jl&%#f 'ﬂ%"g eﬁ'x Brve 1.06 g of product, np

v;ashed with tol uene ép?
1,40 141 [err]. Tl c (¥ lcddnimgsisnd\cOH) shovved essentially one spot and t he
I‘EII\/R spectrumfit the desired structure. Recrystallization from EtOAc gave
after dryl ng 0.533 g of product np 142-143.5, 35 honobgenous by tic. Anal.

T L YO i SPS VAN, A

o e e

[err] . Calcd. | - Found C 60. 90
60 92 40 H 7. 67 B TABLE lV 7.71 N 7.10
. 38 45 :
t d D
-2-(2, 2 Di et hyl cycl OE&:&%}“C@E%E' hceres a@ﬁ gé&?éﬁ'?ﬁ:ﬁ%&h d A mixture of
f% 0g of 2= di rret hyI cyedvaprwp-amﬁa,bgqx 'f H et oadi p| c acid and
|
{ . Route® | g /kg Dose. Urinary Recovery
[Compound 2 = THM _-.HC'ompound % THM | THM, %
- sc | - 30 5
sC s¢c | 01 10 35
sc . sC 0.3 10 | 40
sc sc [ 1 10 48
3 SC 8¢ | 10 0. ] 60
¢ .sc |10 10 73

1 (@ 20 g Charles River, CO, female mice.
' (b} Co-administered.

15
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of nmethyl isovalerate was heated under reflux for 4 hrs, with =~ *
of H20 by a nodified Dean- Stark trap containi ng nol ecul ar sieves
A). After standing at roomtenp ﬁnaé;yre overnight, the crystal- 50 |ine
precipitate was filtered, washed Q er and recrystallized from ethyl
acetate to give 0.23 g. of product ,exiple 5163- - 1650. The NMR spectrum was

coNsi st entA iialelbeddeweesset Gt astudy OF the @ffechbadipepltidase nhibitors orn@ed Writhary recovery W2~ _
Found 6&f N-formimidoy} Ghien@mycin. In a control study, the &m®, vg@ diven 5 mg/kg IV @ thglN-formimidoy! « !

5:m .
Enoval

3_ Nthienamycin wngp Y inhibitor. A second experimeni 3 ?T. unt e(;f N.form.rm‘.,dqu- _
i G SR AT

of {Dhigfiae oﬂ\/a&-(hﬁ@dhmdthvlbiﬂh’prd’pﬁiﬁdcibboianﬁdol@- k: d; dnnersmmi justf be{fmer] by
a nodi fmedomme&-&rmlwdcubthm@mmmnmﬂhg resplteanaliaTalde &es (4A). No product
predPpitated upon cooling. Ether. (25 nl) was added and 18 0007614 the
m xture was extracted with saturat'MBl[.ErVrl] (3 tinmes). The conbi ned extracts
were acidified with concentrated The %\‘z preC|p|tate crystallized
|

when triturated wit 3 %1 "P‘Z'F acetate gave 0. 31
g of'®product, mp. %@éﬂ’e?a ﬁg"ﬁ%%g Lg )%

& con5|a§¥ent with the de-

sired structure. pATa—ferTi : catTt: ound C

63. 98 Tost. Colpdidhd % Urinary Recovery H
8.50 852N ' S22 6.21
Exapl e 13 15

2- (2. 2-Di net hyl c,/cl di)@gﬁﬂff&':' PR o) - 2- hexanoi ¢ a?m d Step A

DL- Nor | euci ne t -
28, p. 1251 (196
in 2 m of diox

put y| pigs Zekistvalpdnido-PER6RAESR Of Rg Roeske,
B). To a suspension of 9.82 g (75 mmol e) of

hne | plus 25093, 2dimetyieystopropanigot t | e cool ed in

-J. Og. Chem
DL- nor | euci ne
An i ce bath was

h swi PPREid-gPutgroicatitent rated Rerr]. The resul ting 20
m xture was cool eI a 0Ty TTE patim as g0 m o 11 quraT3obutyl ene was

added. The m xture was allowed to warmto roeomtenperature and shaken under
aut ggenous. press SEETION 2. EXAMRBER B-Luﬂft”éTquﬁ@EMtS’F\Ltﬁ?éPA%%@&‘ | ene .had been

ot e e e Sl e s e T

Ser shaking in

a separat'e funnel, the | ayers,were sepagat ed, "and the aquequs fraction was
washed with an additional 100|n1 of [erf]. The [err] solution was shaken

t#150 m of 0.5 N HC Rimcmzl}qdl ¢ agoreus fsactli on was treated with 2.5

N NaC]—I until strongly basic and t hen shak\gn with 250 m of [err]. The [err]
solution was dried (MySO fiMered, and ®ncentrated on the rotovac. After
pr ol ong@dreURPan) RBNaréiiag rdeﬁmauumm gareral aesstion norditiohs nmolmlmuzngehnbmimaiblear .

col df | 4s<4:1 peitsiofathe @tid fﬂ: ﬂ@ Gﬁd in 8’6 r S?IKR': SRRy Q?HB'ME’E? QSrﬂ‘ YA ispyalgrate gnd
prefera 5—24 hours. The

di oxandeating@t gu’lw ?ﬁé}” r-fo 'B srﬁ ] i

R s e S e e

sol uti Q& dpti n{UEPinEﬁ:oﬂ e8| rBduirks Ehltald itiGHal %alﬂﬁﬁlo t 5 pd (50
nol+e) t&lﬁenbﬁlfeﬁltﬂ)éhlﬂrﬁbmmaly& dudidg mke @ ctoerr] stirredin an’ice bath under a

dryi ng 't ubMnotiwes reutiel tedthd moyshiinhibitbocampogngscysep an gfamitap ?ﬂ"iht-?utﬂ ester int eentionf

added slowy (w

6. 39 g Withanmaeisd ehjoride- 2 2- di et hyl cycl opropanecarbonyl. chloride (M Elliot

and N. R Janes, Brltlsh Pategt No, 1,260,847 (1972)) in 50 m of. CH2Cl 2.
Pregppi tation of Et 3N HCl ocgurred dur| ng the addition, especially toward
the end. As the ice graduaﬁ-l-gzcmeln'ech;-he—mod—ucmHy)@s allowed to warmto
roomtenperature. After 16 hrs., the mxﬂHre was shaken with 200 m of 0.5
N : - : : 2

85 _ v _ vl

This reaction takes place in the presence of base such as triethylamine, in a solvent such as methylene
chloride. The resulting N-acylated product (VI is then oxidized by treatment with t-butyl hypochlorite
so followed by addition of sodium methoxide. This vields the 2-methoxy derivative (VIIl) and/or its
elimination product, the a; ﬂ-unsaturated ester {IX). Further treatment with anhydrous hydrochloric acid
converts either VIl or IX (or the mixture of both) to the desired a,f-unsaturated free acid (ll).

85
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#ic” The CH2QI 2 fraction was washed with an additional 200 M of 0.5 N H
hen with 2 x 200 mM of 0.5 N NaOH, and finally 200 m of H20. The CH2C
raction was dried with [err], treateego® &pgchar- 40 coal, and filtered
hrough Celite. The filtrate was concentrated on the rotovac (finally under
|ggn¥acuum Yield of light orange r dual oil = 11.93 g (88%. Tlc (2:1
ex Et OAc) sho POk rd wwth the
félss‘l gned structurﬁﬂ%ﬁmgiﬁnﬁl ng o?@lzrlﬁegg(\f}g?g %ﬁ‘iid g&ﬁ%hsed portion of
ghis magerial crystal INEGRE:: m p. [err:NHcaS Step C tNl-BmPyI
.; -(2, 2-di met hyl cycl opr oplanecar boxamni do) 4|2- net hoxyhexaribate Based on
'rg)rocedure of H. Poisel a%d V. Schmidt, Ghem Ber. 10&9p 2547 (1975). To a
50l ution of 6.37 ¢ (22VB nmol e) of vill '
‘N-(2, 2-di met hyl cycl opr opanecar bonyl ) - DL- nor | euci ne t- butyI ester in 35 nm
Df [err] stirScemk @impooms wienheR¥thas @ tenmdreal stiitiiuanttwidchdiark amire, qubtkeobr? nit®- i
d2. 45 g, .99 BhichepFahoxyh derivetiveghn bemadshmesticorveniptiydrom 8 interinediage kayingtajbermaf
Sodi um. neﬁ%fﬁ“ﬂ'é“ z?lf @edaiireéFegemalsuewt%nh@o"@wseb\gcmwswonmqhébe desiredghielim
)
:
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K the. precipitate |Itered
of f. The filtrate was d| luted with [eraximﬁladi washed successively with 3 x
0 M of 0.5 N HCI 50 of séﬂds migeo2=0mencinécid x 50 m of H20. The

#£20 phase vva E i\/’g Peﬂ“‘/"F 'drqqd %%(M@%e rfpv%&r

: n 1 ctign i

bn’heog § e D A R
%o prepar %bveouiu oA § SfHeF€a w&asmu ms;h:e Wit SHLG1]. N¥el Noft (ite
;_m epar at i OBry&al = G1 §iro N7 DE1 243 skght prielim ABferiiy) a'he triaenslw&hsdtodé’taﬂﬁm glisof

© {-butyl. -2p(ogylxewnendict 11aylu¢r@pqrc@ﬁanmm¢amvd int2racepf hee jsamea igld of white
1 resped®i fsly=0-329 425%) @p 1753 ifohtueliny. &pfqnjng é“%!nf"c d gssgtially e’SP"@'iV?IgF_e
Jdsomer (afff@fently 2) of t-butyl 2-. '
A2, 2-di met hy| cycl opropaneq\aglb@wm@p) 2-heggppate (col ourl esgypigl ). 60 Step
0 2-(2,2-D net hyI cycl-opr. opanecar Boxami do) 2- hexenoi ¢ acid A solution of
0.84g (88. 0.mmmol e) of t-butyl 2-(2,Z dinmeth$88§cl opr opanecar b&8&& do) - 2-
“hexenoat e in 10 mM of [err] satur a'é_fd W th gnhydrdu’s HCL was gl Lowed to
“dstand at room tenperature under a dfying tu After. 17 hrs. PRe sol ution
was evaporated, and the residual gymwas diggglved in 10 ni of,4 at ur at ed
slerr] Beis solution was washed with an additional 15 m of 0.5 N HCl, then
qdried 6 [err], fil tered, and concentBEate® 20 give a Vi scous oi | . The oi |
jwas crystall | zed fron‘Zt2042 ﬂ'@efhﬂcﬂ'@"?ﬁaf@afb°9ﬂm'd°)f?6l2¥r'te®2 agdite crystals =
B3z 0 (e s Leams Ve etenrsen il et
IR 1 gy APt f’ oA s 2t ST aed“f.ﬁoe [Nl 56 3N
tadduct,  teelis h?of(tBe frﬁéchél(lhporated, crystallization was induced by scratching After standmg

dcycl opr- O [the) esolid v covllebog cL 2n mafherx;ﬂﬁemsmdt with mlbéneaaﬂdysbmuft,ﬁlcmeidj of evhitp
Junder si rAnstals e0R@3t ¢ dw e 1 BhE—<IBF5° pistight grelim. Softsningh| Be 14:1 toluene-AcOH)
4(+)-Z-2- (52°‘2eqj"'ﬁ‘éf'h§’f‘t‘§ﬂ8| ﬁPb‘b%ﬁé’E&TelﬁS?ﬁﬂ's&meh RZWGT:‘E%FEB‘P'&‘ with the Zs“aafquﬂ'
gsal t TH Feagents (+)-2, 2-di net hyl cycl opropanecar boxam de, 7.0 g.

‘42-ket o-octanoi c acid et hyAnaach,g«,,ngﬂ 7.9.;caed.ng. of p-tol uepsunaul fon_i c
‘acid; and 100 m . of toluene were charged toa 250 m. three- to necked
if1ask under a Dean Stark trap contd¥ ning s8%8Bal ol ecul ar sB@#8 pellets.
1The m Qure was re- fluxed vi gorousAy for 2;1hours The resul %ggt | i ght
iyel l ow sol ution was cool ed and concentrated in vacuo, at a watél bath
stenperature of [err]., in the presence of walgr to hel p renove.zsol uene. The
'tgurmy resi due was suspended in 230 m . of 2N NaO-l and stirred at [err]
:for 3 PPours; then the te erature \/vasE"ié‘a'la [err] for an additional

f2gt2 e Uty 1 dg}ﬁ& e Q"Zﬁ el 153 98 gl
185 m . mep R arr.leai%n 3 Eﬁ Ho %«ﬁ e e EEQE
W th sti reooled,H8sultihg @n A& B StaliZtYien. THQSolﬂGﬁa%ro%ﬂ filted GﬁH Bt&&&h@OUS
1l ayer €3 Gefind 1IT0H,G1,.. Wiaki i adiny agistaly =| L4, dwpdmchatsnjr(arplrry sbivertrgh{The maﬁﬂalzvam
187% Z i samatalhzmmaetfﬂseﬂw‘ ketope-iY| tY'%OfoWh'F ecneedlesia D-Ghe 2 8% dorl 1 8drc-1BBP (slight
{adj ust ed Rrefi SSﬂ‘W"Lgh Tig @'y 1°f'|‘§"e"‘f‘1’@" d'P{j’aﬁ'? weq %ﬁ'@?'eﬁ&%‘ %’E’d‘éf\"%t"@tfa§ﬁds‘ieﬂ%a""
1aqueous Ié'ye mpger ,
65 : -

17




s ¢ sk kB A B 2% s 8 4 i o

RN L+ WOE N AL

U, L S S TR

.K : . ’ . ] . _’ 4 s . N
“extracted wth 50 m. of CH2Cl12, with the pH again adjusted to 4.5.

ined organic extracts were 20 dried over Na2SO filtered, .and

entrated to a gum This resi dueORQ7 % bé ol ved in 150 m . isopro- panol

15 M. water and the to 8.2 with N NaOH. sul ting
sol uti on was concen- tratg'EF'?( 12 ﬁh§§l y res%ﬂ\ﬁ‘e V\:hl ch was fl gﬁ'é"ﬁ’evmth 3
i sopropanol until it turned to a crgstalliggeyolid, indica- téngethat nose
wat er had been renmoved. It was crystallized from120 m. of isopropanol, =’

‘(cooledsinice for 1 hour) filteredd and wa8®@d with 50 m . c@&d

i sopropanol followed by copi ous ampynts of ggﬁtone 25 It was %I’I ed at
60C¢/ 0.1 m 2 hours to yield 10.74 (63.2% ystal line materi"dl’, having
essentially a single peak in liquid cg{ammtggraphy, mp. 241--[err] The

starting material, (+)-2,2- @2v3-Eyinexahampidd)2ainaadichaiani de i s nost
conveni ent | y1@gey amnw armlsob!oude was idded trop\Wise wish dijrriigito| 25waabf bajd camaoVH OH

wi t h oxal lUt' |r iﬂﬂ%"% tyre wap aligwed tg giin fag2 hﬁl éh?" filsered,
T T T s

D, L-2, 25 rdaﬂct jiffe Eé%n ]
and the pi nadbuaisdrst mhegcrostalkI&ieFHJc eméwthlau éfle, andDaik Hvied. Vb Aok

a sol uti dsolavéd BE3 ¢ (0%}l produms, rnW@O—mﬁZ‘i;NMRWasﬁ@awbrd mﬂtthaas;ignemdruaﬁrmdnd
H20 to whpditatesags% EcisomerdBe (b doluers-Aa0H) ghowsd &ingle s8%d HCl in anot her 30
m. H2Q to give a pH of 7 Th| s act y a solution QL _quinine
hydrochl oride.) 35 Theé%aléé‘h?ﬂ'?o _ V\erelég'd%led all at onceF \?\'n'dlth
stirring. The gumy crystal l'ine mat@rlal wigsab f or med was hezs'sfa@ to give
two clear layers and again stirred vigorously while cooling to give a
crystalline product. This product wWhs perni 888d to stand over 9 days. at
roomté‘f‘rperature It was then fllteNed wasg with 2 x 10 m yater, and 2
x 10 m. 50% nethanol, and air dried with suc ion. The yield gfa crude
quinine salt was 44.8 9 (48.7%yi el d)agmﬂehy)drate mp 1 13-[err], having a
40 [err] of -94. 30, Cz2-2 2)-;):rﬁtﬁi&l&ctoﬂ?ﬁpﬂwe@b&bin&b)—%&temclayidtaI lized from
aceton& to yF-éBa (15 meo s? ?ﬁ ke:%rﬁ' %1 139 §0 4"9%’@626{4:1#%9%'0%9%0

o e i S o

éar@&‘%
converted togé W&m (EE"AbW%av a& ldgyfingOT0.533 cﬁ ras @Gl p\/\m-a- §°
over 5ad homogerices by ie.ough a dropping funnel to chilled [err] oxalyl :

chloride, 54 m ., containing 1 drop 45 dinethyl-formam de. This was stirred
overni ght at anbient- tenp‘é‘l'agt‘%p’é‘s’" )cl ear §6‘F tion was obser ¥ whi ch was.
added to 100 ml. nethyl ene chlori decto dily Excess ‘oxal yl gglghori de was
renmovedy by concentrating. and t'he m xture flus ed twice with nethyl ene

"chloride. . The resultant solution was diluted6®nith an equal vokime of

nmet hyl ene chl ori de, and added con- ti nuouslﬁ t hrough a droppi n3 funnel to
about 100 m . anhydrous I|iquid amohia whi chk'®as diluted 50 w/e® 1 00 ni.
met hyl gpe chloride. A dry ice-aceton g,gajel, bath was used during the _
addi tion. Wen all weg:@ddethetiylgciss ahélﬁrb@ﬁénﬁlddo@shéx&im%ﬁdacﬁﬂd the mxture
stirred at raonkiuepenBiguofe2,Raliméahdyclopropganacdiboxarhitie, 204§l bf 2-keadipit latidrand,
to renov 625pnleof| ithyd isovhleatervas hm@hinderlrejbx fcmﬂdirswnkcamoveltoeldquy aqunfeg Oearfhe
rude

‘acetate %‘91”‘@%}‘5%‘%6“'69;%5{ ﬁ’l’s ?(A%ﬁf‘% “’-gﬁé‘g :ET I%E °:§$§2-%§?: gpt;"f}at e

fromtra esse IIed
of f. When half the vol unmnaemmms) 130 m Calaf hept ane wer e, Bninrled and
ethyl acetate was continued to be distilled off, until the boj | i ng poi nt
startefto rise (to near 80C, nuch Cof prodﬁ%ﬂ had al r eady cr?@?ﬁl lized
out). Heat was renoved, and the m?ure Iet 9 pol gradual ly toggpout [err],
then cooled with an i'ce bath to 0-50C for out 1/2 hour. The product was
recovered as nice silvery-white crystalli neaiwakes washed wi 6823 x ethyl
acet at 8 hexane i xture, 1/1.5 and alr dr| ed to 60 constant weight. It

wei ghed.23.3g (77. 1%y fromc ude) m

yer garbo -2-But P
l%iSdll s[sglro;ldaéa@mﬂ ety mﬁggbmmﬁaé‘hgg%& ?%ﬁ%‘)’f'%‘g’% f ean-Stéﬂ% %:; e

65 containing molecular sieves (4A). No product precipitated upon coolmg Ether (25 mi) was added and
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0007614° Exanpl e 15 Z-2-{( 2, 2-Di chl orocycl opr opanecar boxani do) - 2- but enoi ¢ _ @
agid Step A:. 2,2-Dichlorocycl opropanecarboxam de A 7.1 g. sanple of =~ = =7
24 2-di chl or ocycl opr opanecar bonyl chl ouﬁg%ﬁf Pat ent. 3,301,896, issued 5
January 31,1 967) was added dropw se to of concentrated amonium -
hydr oxi de wihe imixturg ovae erastel With B8turalddtNaHEOD & tHhésf. Fhdéontbifed eRifdctsd vdte Hidifidd viith
WS n@i Nt ai ¢Redenyated WC). he gumny frecipitateceysipiiizbd whdnarituratdd wieh Wasr, Récdrystafidaton fr’b;ihe
i £& -bat h f ofth¥igesiptn gaverh3ha gt Predusinm:-re (1381200 ErefNMR spebtrum Was cangisteouith the de-
agmoni a was™ 8PS EPed under reduced pressure (bath at [err]). The solid
r£si due was extracted with t gcet ate x 30 m.). The extracts
vvir‘e boil ed down to -40 m . gﬁ%‘gﬁnﬁih?ﬁof hexgﬁéd'was 10 added. K?f"éq: cool i ng
ih ice, the solid was filtered, washed with &glegl acetate-hexama.gil: 1) and
dfied to , ive 2.7 g of 2,2-dichlorocycl opropanecar boxanm de, m p. 144--146.
The NMR spectrumwas in accord with tfe desir&§Ostructure. Anal 862rr]
Galcd. ' Found C N 31.2Qo, . go31-26 H
327 ~3.31 20 T |
910 - 911 Ekmfld 13 45.79
Anot her - 173 ? f anide .#ni32-Diraghyieysiopropdndcasoxpmicolv2hedndic aciit he not her
4 quor . ¥ %‘fb L%‘i %goxam' do) - 2- but enoi c
idd
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cinet-butyl BSIBE 0oy c| QDT OPANEC
acid A mxtur e1‘5 Zu%’z?g gégé%ﬁ%)jg}é%ggf'{%g; lifnﬁté £l:gﬁ?dlg:{a %8 (qojig.ﬁﬁ,m
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s - S
Mol es) - of - bttik-cdbied InGinGéayaktOwa s HdBEPIRAR VAR
BE at ed uAienixuesfwasxcobled inb2inhicebathbd 80 hEsTaNAd is6Butyléde MWas Bided. THE tHbltia Was allowed
Ban- St ar k 1P Mapn taygemitemprietus land shaken widenautogeriols predsureideli 28 hibars. Afte’m@st obfhe

.2} ket obut yrifRuYenyhagpesn v rilightly dazvcsalutiomyasnopted insicevans! thernadded toreckmid-
e A e o
[

' Lm r akingdp & gepatatq fypnal) th layersgere
m} . of .t & waeehakBkiwRKkb §’§
ol

t
nd 390 fatekng p g =
okt e U I e Ty g
M .). The etconghytiasicasd thes sHakér\eith 2506 &, 0! T £6) ruti&ﬂﬂasaéﬂed‘f ), fittertd, rg’d
(pH met er) concentrateshencthe rasved Nfgtbroloﬁ_ded-rpumpﬁg bl highv@ulm U6 Gl sdaheBat] fikdi w@ﬁ of
spon ‘sol i dE’ﬁgF&)w s)\KF"duH ?it =r &4 0 (85%bL NMR nbw\showed ondy i athca oti dioxane. TLC (9:1
recryst add 1z S ATYSkeiRdn&Pto gi ve 423 ny of o
Zt 2-( 2, 2-.diStég B QUYZ2-DPhaRAYCRFTOpEREcEMdRP)-DE-nodeucinb Lib@pRier aCcid, mp. [err].
The NVR spect r Tionansdution ofBcaf ol (48 rhiolk [ve Dlemristhe Sttt lesef and 8 6.g (50irhole) of
Cal cd. - : trle.thvlamine in 100 mind £H,Q1; stirredin an icd Bat @nder a drying tube was added dt6pwi&: (biver a
] period of 75 min.) a solutign) of\§.39 g (48 mmole) -%Z,Z-dimethylcyclopropanecarbonylg:_hlggid(]M.
3 Elliot and N.R. James, tgglP '{1972)) in 50 ml of CH,Cl,. Precipitation of Et,N
i

3! W\

3,00, ) R - taton of
7 2- (2, 2- Dividdl dhBGY o ik APRBRGEE 1'%'." : 3 %E@,i%ﬁ’éé%ﬂid §Wﬁ'?g@t§'@§@§" 9
(7.5 nmolHES)The CHTI MedicBeroniswmashed with 6 additional 2001 &f BTN 1S )théH with 2 x 200 mi of

A, 2- di ch pr®5 NINBOHy endSfinathn20mbofiblaQ e G8,Clafnattion whs drish wdthMoB), StreaesdGhithcthar-
5 e o T e L LR T
ng) was pur _ o' L i
(silica gelﬁ@i@%m&&mﬁ% ML AR éﬁ.g’é‘ff‘é"n 0 ';‘ﬁ%j?"ﬁuff"e@ﬁ BRI %
yster (0.3M Li OH/ .CH30H) to give 88 ng of '

£6

0 , .
-2- (2, 2% is&ﬂ%g c lz 2 éiwe@a{gv&pgmsﬁs 'ﬁe%aodd%éﬁahehmbg#amgstea (ﬁ)ar -) tially
1 - 1 H. . i e .
;Er yst _al line g a ol %?ﬁf Y;IFS ??-%%mﬁﬁwcsﬁ%rﬁa%émﬁn-&g& gcinSeSt-
'H [err] - butyl ester €35 thi at te ture Grider N, in the dark was added 2.69 mi (2.45 g,

2.2.5 mmole) of t-butyl hypochlorite. After 15 min., a solution of sodium methoxide prepared by dissol-

* ving 0.52 g (22.6 mmole) of sodium in 35 mi of MeOH was added. Stirring was continued at ambient

temperature under N, in the dark. After 16.5 hrs., the precipitated NaCl was filtered off. The filtrate was

diluted with Et,0 and washed successively with 3 x 50.ml of 0.5 N HCI, 50 ml of saturated Na,CO,,

~ and 2 x 50 ml of H,0. The E,O phase was dried over MgSOQ, and filtered. The filtrate was concentrated

on t.he rotovac. The pale, golden-yellow residual oil (6.45 g) was subjected to preparative high pressure

&5 Iigu:d chromatography, resuiting in the separation and isolation of 273 mg and 496 mg of the two

diastereomers of t-butyl 2-(2,2-dimethylcyclopropanecarboxamido)-2-methoxyhexanoate (respective

mp’s 114—118° and 124—125.5°) as well as 1.97 of a single isomer (apparently Z) of t-butyl 2-
{2,2-dimethylcyclopropanecarboxamido)-2-hexenoate {colourless oil).

D

o

Genat M i itk

3 .60 Step D: 2-+(2,2-Dimethylcyclopropanecarboxamido)<2-hexenoic acid . '
; A solution of 0.84g (3.0 mmole) of t-butyl 2-(2,2-dimethylcyclopropanecarboxamido)-2-
hexenoate in 10 ml of Et,0 saturated with anhydrous HCL was allowed to stand at room temperature
under 3 drying tube. After 17 hrs., the solution was evaporated, and the residual gum was dissolved in
: 10 ml of saturated NaHCO,. This solution was washed with an additional 15 mi of 0.5 A/ HCI, then dried
85 (MgSO,), filtered, and concentrated to give a viscous oil. The oil was crystallized from toluene. Yield of
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7 614 Exanple 17 k . R
_ : Br onp- 2- (2, 2- Di net hyl cycl opr opanecar boxam do) - 2- octenor c acid To a
suspension of 14.4 g (0.3 nole) of gy di spersion in 360 m of tol uene
cooled in an ice bath and |n a N2 at nosphere was added over 45 mn. a

sol uti 081""5? ﬁ*ﬁ's §28‘ 9'1‘162'6 ?M’Fbioi@nh-éw@Heszwdd 5 Eingle gpqtONIR
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reactson mxture was vvashed with water (3 x 210 rr1) dried over [err] and
evapor at ed und ed pressure t Examplee 1479.5 g of a yellow oil
cont ai ni ng ?dr,zé%e‘ &e’g‘ &P@'&Pﬂﬁeﬁﬁ‘i’%@m'"@ 8-0gteneie seiflcsediye saltd ni neral  ~
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Founds 4&nfospherically distiled 6. When half the volume remained 01 30Gmit-bf heptane were Bddad, and ethyl
6. 96' J@etate was continued to be distilled off, until the boiling pornt started to nas (g:Qnear 80°C; much of

4. 45 By product had g ﬁgcrystalhzed 'out). Heat rglas re c% % qﬁ J
compoud S TSR s B s el i S e el 1
Z- 6- BY Ofps 3)@ NeP.aReHal b&f‘éém 85 € ¥R\ f8fn! Erude), m.p. =

Z-7- Br 0135—21 38>, vairewtthydt@y eemrgmpageeardwmamadeétb&mearwuesaﬁmg:b 0543 gin
Z- 9- Br oh@mR-chdroforuh. di®lwy +29@8Bpr opanecar boxami do) - 2-nonenoi ¢ aci d,

ala

&5
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Z4 10~ Br onb- 2- (2 2- di et hyI cycl opropanecar boxam do) decenoi ¢ aci d;

74 8- Br ono- 2- (2, 2- di met hyl cycl opr opanecar boxam do) oct enoi ¢ aci d. 55 Exarrpl e
8 Z- 8- Di net hyl ani no- 2- (2, 2-di net hyl cycl ogropanecar boxani do) - 2- oct enoi ¢

ifi d A solution of 664 ng (2 mmol es) oP

t 8- broono- 2- (2, 2- di et hyl cycl opr opanec o) 2-" octenoic acid in 10 n
i 40% aqueous di net hyl aging, MShl&Joélebﬁ»Epirﬁc&b&@Qlld%ﬁ-zibﬁﬁﬁh&Q&BeratUre for 4
3D *hw's.  The Szapl Ait | 22-Dietdor@uctomrapapadacboardic® X 20 cm .col um of Dowex 50W x8
(1L00- 200 mesh, é’r’r qa leeefcaq%rﬁ @onoes@lanoamce@wtrnhlmst@cs \matent ﬁé@éﬁ%ms#upd-
the ef f1 utnt? d Siphyof cong

i'h 300 m SHfn @@@ﬁ%@ﬂe j.%ér Ly yii-iy ‘?fkﬁa?wme J%j}?& féfgﬁfr |"‘(£|ff‘ q:;f'l‘E

educed pr eswoa.amsguab%r nABF réducdd Gredstrel (BF aOBCPER The $51i8 rddRILE WadextdEtSd with
1 ssol ved i moBeth}l aétaet (3an30 ml.)f Thd enmacks vang beidd eidwd rto @0inticartdo2 @0 ofrhexahe was

apidly dPi @#@9 &%@tcmi@g mcgmwh@mas filtqueda wiaghied anitb @thwhicetatesBexene,d t1dkihd drisd to
on stirri ﬁ ‘iéﬁﬁfﬂ%% rogygiopEappRegaraanyde; map: e1d4—v\7d'§ﬁe"thMﬁ $PeRtTUpH avas in
ind dried t8 ‘é"ﬂi eSO FBEN™ 445 g of

- 8- di met hyI am no-2-(2, 2- di A, oL, stngropanegag,poxam do) - 2- octmac acid
4s a col dfl ess, hygroscopic crysf mp. [err]. Honobgeneous by TLC .
isilica gel, in BuOH, HOAC, H20, 4:1: 0. NI\/R 8b%@trum was consi8t.aht with

L Q0 i

lesired structure. 5 : : Anal . [e "Cal cd.
dound ¢ eLe2 . Hgio3 #; 9.62 331
.28 10 o . 8.91 , N 8. 6g1ghe foll ow ng Bgmno

derivatives were prepared using essentially the sane procedure, "DCC' neans
(2 2- di net hyl-cycl opr.opanecar boxani d6) . Z- 104&®4ret hyl ani no- DCC*&7Yecenoi ¢

O TS NOARI 385k Iole el o P W BTMS R bt 1 ¢

O
\‘ g

sl R PPN PN L_WMNM&“WM Zouly,

D netzhy| am

-DCC- 7- (N S0l W) 12-D95, 2BiW0rdcy Qo HesHnE M cRarAiBb)L-bdBhoic acid

- DCC- 8- pyr rol Idhflﬁuraoﬂtssgm EmAdied), of 2-ketobutyric acid, 1.54 g (10 mmoles) of 2,2- dlchlorocyclo-

- DCC- 8- ( c nmwm [19-nit ottotuemeowas hgeuedpnder reflux for 12 hrs. with removal of H Obya

B Ay e g o A e o s

- DCC- 8- p zﬁ |tffﬁ§b§gl§engea? ge |th ztﬁatgh j‘ dnumﬂg on(a?e (3 x 10ml.).
{met hyl amin Qh acidified to pH 3 {pH meter) with concentrated
-8-(1- A armvdry&hambraei D@Gn%r@ﬁﬁt@ié&lmﬂuoh(‘sbﬁh sofidifieditadds)filtasb) s with R@lel Wb
cid; Z- 8, D! @erytalline Waed ffro mne to/divei230)g & Zed 2etdicidomeyctipropanecarboxamido)-2-
- 8- ( Car'BoRyleneie Agif.) Fet $:87C- The NMR seclum wastie Aedord with ghe desired structure.
7-2(2, 2-DCC) - 8-di et hyl am nog aci d;

-2-(2,2-DCC)-8-[tris-(hydr o'%&?r%%hyﬂocﬂet hyl an?ar'f:d) 2-oct enoi ¢ acig™

-2- (2, 2- DCC) - 10- (N-net hyl pi perazi nyl £- 2- deceqmse acid; Z-2-(2,20.4%C0)-8-11
(phosphdﬂo) et hyl am nol - 2- oct enoi ¢ aci d; Exanple 19

-2-(2, 2- Di net hyI cycl opr opanecar boxanﬂdo) 8- me¥&Y| t hi 0- 2- oct enoi 8&ci d

"N 5. 88 ' 5.91
45 - o 2078 2953
Example 16 .

Z-2-(2 2-D|chIorocyclopropanecarboxamido)-2-octenoac acid
A mixture of 1.19 g (7.5 mmoles) of 2-keto-octanoic acid, 0.77 g (5.0 mmoles) of 2,2-dichloro-
50 cyclopropanecarboxamide, and 5 mi toluene were reacted usmg the same procedure as in the previous
" example. The crude product (537 mg) was purified by conversion to the methy! ester (BFy/CH,OH), pre-
parative TLC (silica gel G, 4:1 hexane-EtOAc) and saponification of the pure Z-methyl ester (0.3M
LiOH/CH,0H) to give 88 mg of Z-2-(2,2-dichlorocyclopropanecarboxamido)-2-octenoic acid as a par-
tially crystalhne gum. NMR Spectrum (DMSO-d,: 9.68 & {s, 1H, NH}, 6.50 § (t, 1H, =),

55

. H
. : , H ' H
| 2835 (t, 1H,.q_ ), .97 & (d, 2H O,
" s o — Cl : cl
. -Gl : ci

0.87 & (t, 3H, CHy).
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Aastream of -[err] gas was bubbled through a sol ution of 162 ngy (3 nol ‘es)’
sodi um meth- oxide in 5 m of nethane for 10 mn. with cogling in an ice
pat h. The sol ution was al |l owed to (;'_roomterrperature and 332 ng (1
mol e) of Z-8-brono-2-(2, 2-di net hy\“ﬁ/ opr opanecar boxam do) - 2- 40 octenoic
acid was added. The sol ution was hggdngle apder reflux for 30 min. in a N2
at nosphere. I\/bstZ-rBf-BrbMQ-ZFtEJZFBimethympmpa arabne!dudmaeqcteneldlmdd pressure he
resi due vva’@musw'ls'veafﬂrﬂa@%Obef\ﬁ%‘eﬁ‘a "Q“I'F ?P' E!F'ceTh ,

pr eci pit#a0d i3 N2 gimospbete, %%{f’ggw{?ﬁ ")\E m% L :
rsD’r‘ m sHa t e

vashéd &Eﬁﬁ h J@féfa S#I&!E

t6rq8! stcza i), Bed SVEF KMlgQ@,Vend ava;ﬁ: & Urd6iSredlickd bﬂaﬁs‘urﬁb)gﬁk alzbszad upon
st andl RAGelidvi o'l/mrairmytyls Hedirbd an}'ddrhted riitisibinee Shwamnehekmegmd mlrﬁal oif.ghis egrde of

z 2- S 0[2 niatejrahyahy*edyc It mew@\g;@w& é\g gaw%gt% h 4 g 001 Grite s 0
er trum
H f i8R
Was | n ga[o br gawi[ﬁg‘ &We@ . 5°lC l\ﬁ"ieﬂ' n ice ba c& ns::::nng at
Found 0°C for 10 m red reactlon mixture was p fitd12 1. of hexane-CH CI (1:1). The solu-

tion was&hdk@n w:th saturated NaHS0, (2 x 800Mi) Eﬁd water (1 x 500 ml). Then 400 mi of sa-
N 15 turated N4,G8R solutlon was added in small pozpogg(vgorous co, evomgorgg\fter the foaming sub-

d f a Praa traot ith ‘
%0( 272-2%?. s PQ%% io gg Eﬁ%ﬁfgﬁ% ed over g%?) mova%fthe solvent means
'ah% -gster containing 1,6-dibromohexane and

Z- DCC YR dQﬁEI@Wxﬁre@@tidﬂ without purification.
- Z- DG lA I?f&ithl')i lof $33. earoazmuq biohriokptodsterc | 231w of 5084 lydrobromic acid and 267 ml of
Z- DOG- zc@[c(amtmmeead 08919 fiemg tpmmramnezfqn JBtreinihe degkislution was evaporated

" 7-8-A expg%? reduepdpressyre § cgt il was removed. The residue v(v;s dissolved in 500 ml
. H

£l %%ggtwg VG S i e L phie e
6- (L at gth &ﬁé?%ﬂ@éc@s vaérb Washed with water
Z- 8 r( in@b Kéﬁﬁafﬁ)‘dtﬁd‘lbrﬁi& -(2x(180 B'H)[E@)dnad owEr MySOg Ratiods! of the ether under re-
Z- 6- (. Cdn@dlmshm( t4B§2| d b mire &e@ﬂﬁeﬂl OCK orﬁOdeeeces\bv #ICAsice gel 4:1 toluene-acetic
Z-2-(2, ag'd g{% Eﬁ%& F&‘? O £ 6EX Q0P S 2 Rmethyi-
Z- 2'3(0' clo %} § a%ed'f ??)38( 'Téﬁ%& collection of
hydrox er -S?&k aﬂ ﬁﬂ@rr coS gl thé\cle g rbdctio mfture WaHextBCt wﬁl‘i’@it&ﬁﬂad of

- Z-8-br (ch éo?utf&nqh RAavbwic yid cpibined earrtsheata washad with eft@r (20t ¢OWinD) aad th@ni n 1

5mn oftheﬂ%vaqm to BLE’NBH Imystathbyrasiditas otadorwﬁmdmﬂ HCk A ndiplacmlltwwém?en ature

for 3 W:{Qﬂ"mﬂe"'h%%@#lw f'ﬁ.— 1%’35 % %x ﬁ% )g,‘ on
B LT il s b 'r"%m 30 TG éz,tarrru
t he effﬂ,yg&g,e uent was evapo- rate under
reduce& pressure to gi ve 800 ' of a coI orI ess gl ass. Th| s material was

di ssolved in-20 m . ofAneUﬁ:a;lrkyBrNGJIteredCdmsl diluted with 8e®dni of
acet¥ne. After standing at room tenper at 8 overni ght 15 tgg rystalline
solid which deposited was fil teré:d vvashgé Wi th acetone an 3§| ed to give
720 ng of Z- 2-(2,2-di nethyl cycl gpropanecgghoxam do) - 8-tri ngihy! anmoni um
hydr oxi de- 2- oct enoi-c acid inner salt as hygroscopi c crystals, mp. [err].
Hono#eneous by TLC (silica gel, N1 BuOH, #@Rc, [err] 4:1:1)44BVR spectrum

was consistent with desired structure 2 Anal . [err]
Cal cd. . -Found C B g’é>~8577 2395 65.78 H
9. 74 . The following' w-bromg cgﬁp&ﬁds were prepared using the same procedure: '

: §0 Z-6-Bromo-2-(2,2-dimethylcyclopropanecarboxamido)hexenoic acid;

Z-7-Bromo-2-{2,2-dimethylcyclopropanecarboxamido)heptenoic acid;
' 2-9-Bromo-2-(2,2-dimethylcyclopropanecarboxamido)-2-nonenoic acid;

Z-10-Bromo-2-{2,2-dimethylcyclopropanecarboxamido}decenoic acid;

: Z-8-Bromo-2-(2,2-dimethylcyclopropanecarboxamidoloctenoic -acid.
55
Example 18
Z-8-D|methylam|no-2 -(2,2-dimethylcyclopropanecarboxamido)-2-octenoic acid

A solution of 664 mg (2 mmoles) of Z-8-bromo-2-{2,2-dimethylcyclopropanecarboxamido)-2-

octenoic acid in_10 ml of 40% aqueous dimethylamine was allowed to stand at room temperature for 4

60 hrs. The solutlon was poured onto a 3.5 x 20 cm column of Dowex 50W-x8 ( f00—200 mesh, H*) ion

exchange resin and column eluted with water until the effluent was no longer acidic (~200 mi). The
column was then eluted wtih 300 ml of 2N ammonium hydroxide. The. effluent was evaporated under’
reduced pressure to givé 600 mg of a colorless glass. This material was dissolved in 3 mi of ethanol, -

filtered, and added dropwise to 200 mi of rapidly. stirred acetone. A gummy solid precipitated which

65 crystallized upon stirring for two days. The solid was filtered, washed with acetone, and dried to give
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7" 9.02 o 8.92 Cther quatemary derivatives were @

epared using essentially the sanme procedure; these are
4 2-(2,2-Dinet hyl cycl opr opanecar boxami do) - 8- tri met hyl - anmoni um
hlydr oxi de- 2- oct enoi ¢ acid 30 i nner saxQO0Z-&14

4 2- Di met hyhgy/mk OB ORBRRAANYARIAITL 493 aﬁn&m&y%&bw%wmfd&% %ctgﬁé.ce NQif ACi

.;;nnems al t ; colorless, hygroscopic crystals, m.p. 101—112°C; Homogeneous by TLC (silica gel, in BuOH, HOAc,
4-2+(2,Di maltuﬂjmny‘dl NERopacteeawho xamsis@ay wih Q:IEsubadfr@otme hi met hyl di met hyl | ammo
i um hydr oxi de)- 2-octenoic acid inner salt;

A-2- 12, 2-Di et hyl cycl opr%hﬂ%d’h%@x'éz@ do) - 1099'## ‘met hyI ammoni umFound

';ydI’OXI de) 10- decen0| c acid 35 inner galt Z -g4 enzydi met hyl agyrggi um'
Hydroxide) - 2 -(2,2 - dinethylcycl opropanecargoxam do) - 2- octenoic acid
idnner salt; Z - 10 - (Benzyl di met hyl Hnmoni um ®ig2ir oxi de) -.2 -(29.28-

di met hyl d?cl opr opanecar boxani do) - 2--decenoi ¢ _acid inner sal t; 40 Z -
4 -1(2,2 - Dinethyl cycl poppanecar box¥mi do) 881 trinet hyl amm?rpﬂm '

ydr oxi de - ¢ Ylbwi a u‘f’i’)cdequtio Jp reg usm ess% ially the same procedure, “DCC”
B net hyl amd%ﬂ%)&tg)d’%] gﬂ@@ﬁﬁ@ O Srs Bt using o5ty

di met hyl agcl OpZ-Gpa)’iﬁethﬂaﬁth-mmZEidB)cenoac?acld oct en0| c acid inner salt;

Z 2- (2, 2- Di chl &BcAint-BRE-Gpectrnaigragdx ani do) 8-tri nmet hyl ammoni um

HRydr oxi de- 2- OC% rgbm gth Exanpl e 21

Z-2-(2,2-Dinet Eé%ﬁ?gﬁ,ﬁfﬁﬁgg%ﬁ%@?@ﬁzﬁ& ~aaf Or mami di no- 2- oct enoi ¢ aci d A

350 ng saepl e CC—8—pyrrol|d|no-2-octenouc acid;

Z- 8- ami no- 2- ( 2z-Dedignipt-hythgpipéradinyli2acteanaicheidani do) - 2- oct enoi ¢ aci d was 50
gil ssol ved in 1G8fﬂllvbmlnndlc&°2ﬂﬁe1mmecl41H adjusted to 8.5 with 2.5N NaOH. A
fotal of 947 n@‘D ?@ drochl ori de was added at room
Jemperatuge ing ? - cﬁg}i@ ot libihde o4 was mai nt ai ned
fet ween 8-9 byz@ quArdh,qg}“QL §; stirring at roomtenperature

~-for 30 mn. ne-Diipaaih orumm-b&andi& Adidjr e vvas extracted with ether (3 x) and
hpplied to- a ZZﬁ-m:GSmmxmwlméthﬁamm-xcterﬁm adid; 200- 400 nmesh) resin.

Ater el yion e'h‘(' ql‘@n‘ﬁ ’ﬁr‘?ﬁt?ﬁ‘g'ct%‘@ product 55 were
Jpool ed and evapy Szggta%(dl al was dissol ved
: |caa

4_"-'\

n wat er and amL(QQ -1@- -rrfe err] 200-400 nesh)
“desin. After et-at-(z,amcm)-BhMﬁ-toeﬁhoné)bmy nharet-z-aasmz@aéidzl ni ng pure product were
:;pool ed and evaporated under reduced. pressure The resi due was  di ssolved in
f;a few m 3%f warm e tered g 00, n1 .of ether
b oty Rr e % iferars oo
¢-2-(2,2 %’th ce sth 116

f@cid as an radﬁi)i Hﬁur&@ﬂld nngaaemfz- yro G- r2-Biweltlylcydidpropaiiitbork

‘fThe NWVR a@e:ctenolmmﬂas addaci;d'be sbiwtion lwas heatetbgideroefiuxtfon B roindn a 85atmosmfb7m:s‘: of

4Anal . er r Jthe meth evaporated under reduced prqsguq]@ asidue was dl én 10 ml of water and
-‘160 04 |[_| ]acldlfied w $ NHCI. The prec:putated oil wa wuth ether (3 ether extracts were
t

13 57 The fsgje QQW ngl@r turated in bnne an d:ﬁ% igﬁdl Rﬁg Ws‘? or)/éatéao]f Etéh er underr duc:?op;'e:;

jprocedur @5:178 ~mg - of Z-2-(2 2-d|methv|cyclopropanecarboxamldo) 8—methylthso-2-octeno:c acid, m.p.
.3Z- 8- Acet ani 82-FA°L- Kénsedsome bh T Clyatienpacyia asid.a: okhe MMRspe@ruotvesio aecorwith thd 0
' {Z- 8- Benzy| depitgdRyugturey 2- di met hyl cycl opr opanecar- ‘boxam do) - 2- oct enoi ¢ aci d;

4Z-2- (2, 2- Di et hyl cycl opr op do) - 10a§,9 mam di no- 2- dec ¢ acid;
| W&%@%@ﬁ e S

PO
ST )

4Z-2- (2, 25pi net hyl cycl opropane do) - 8- I'm dazoyl 2- yI am no) - 2-octe
3noic acid.- Exanpl e 22 . c 60.18 . 60.36
S | H 8.42 B 8.68
s N 4es 459
R s 1089 o 10.87

The following compounds were prepared by similar methods DCC means 2-(2 2-d|methylcvclo-
60 propanecarboxamido).
Z-DCC—8-ethoxythlocarbonylthm-z-octenom acid;
Z-DCC-8-(1-methyl-5-tetrazolylthio)-2-octenoic acid;
Z-DCC-7-{l{methoxycarbonyl)methyijthio}-2-heptenoic acid;
Z-8-Acetylthio-DCC-2-octenoic acid;
65 . Z-7-1{2-Amino-2-oxoethyl)thio}-DCC-2-heptenoic acid:
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-~ sulfate and 630 ng of barium hydr

PR ORI TR IS

-(raﬂva- ; POz 3489, Rgﬁflcfcm%%c%&&ﬁiﬂ&s-ﬁ

‘e

- (2, 2- Di net hyl cycl opr opanecar boxam do) - 8- guani di no- 2-octenoic acid To a
ol ution of 2 nmol es of guani di neg( d from 432 ng of guani di ne

_ gﬁéz%gg)ahydr ate) in 7 mM of water was
added 332 goy blanRBhLesrdkyeyRRBINP-(22-H2C2-hexenoic acid; |
di met hyl cy elggampmetedimpthyithio2(2)2-DEGbR-octpdic acidnd t he sol uti on was heaed |
at [err] i @-6a(Carbomethexymethvithioh2(22; )*i'hﬁﬂ‘?.m"l’.@é'd'r eaction mixture was ;
appl i ed t 0Z2-2.3080)-&fphepharamestytBiglidteXsoUF 8% err] 20 100-200 nesh). After
eluti®on with water the fractions co%ﬁ\k@im t he product were pool ed and &

\ethyiemimdniemagiraddeshdoradici acid énner al
and added dropwi sesab 100 ml of ether with Laxp'i d
oxamido)-2-

of war m et hano

stirring. B bdiutihiafroQ6mig \mmm‘oleg) of Z{§-hepmen2-( Eﬁm&fwcwgpmgggg-

(2, 28 omserioidi asiddn 3p mbprARICaguBRIEAITARYIaIng Wa 62 é;z‘_:‘ B R A e e
TEE U e e e
4:1:1). %ﬁgﬁiﬁm cﬁﬁ' slire t9 g Sg@fnb of & olorless glass. This matetisd wh&dif®ived {30 Al
CHN-) , 2 n81, fikdréd andlditlited SvifheB00]mIZ acetone. After standing at room temperature overnight

er r 76 G ciyemllihe bdlicw gesited ivas filtasero washed with aprteneand drierkiogive 730 -
e s S Xt
di met hybgpmaﬁmgwstalgwggpgé T o rog eous Al ica gel \ . H,0,
z-2-(2, 878 P eMopropanecar boxam do) - 8- met hyl - 2- oct enoi ¢ acid To a

sol utaeon of 2.43 mmol esaqdl. (SgalNyo et hoxiCed. n 5 nl. of net hkawod was added
332 ng 40 (1 nmmol e) of _ : . : 7 -

8- br ono- 2- (2, 2-di net hyl cycl opr op&necar box@ﬁﬂ.ﬁo) _2-octenoic $273. The

sol uti on was heat ed under refl ux,_j n a nitrggen atnosphere foged hr. The
reactsson m xture was evaporated under re- duced pressure, the residue

di ssolved in water and acidifiedwith 2.5 soaydrochloric aci&82The oil

whi ch prec:§i t at eg vvasdext{ﬁict ege \érvl;e;[){}a%‘et herg&? x?m Thsg et heréd;%%t actasr&were
washed wi t elemgi| darypiies vt E\ L ngggf 1?(3?4 § the
et herwmg;s?;?d?c%éﬂe&@’gg P@a?je-ﬁt\'/%‘)xaaméo?%? Y AT cIysrarizad upon
st andi ng. . | 2-2412.9 -DiRethyi6ycRipdpaadarbbxammidl)-8epyridiearteydtosidgi2vwetehdid acl imfer salt;
Z-2-(2, 2-di Z-.ZHE-.RWhe*v;b?npmmeapmmé)mﬁbmtmwmdmﬂm c hygroxiglel-m p.
[err]. K i¢casigsinpar sFEC (t ol uene- HOAc,, 4:1) . The NVR spectr i
accor g wi t sﬁﬁ%zt%@%é'ﬂy"ﬁpg‘lﬁﬁ'fﬁﬁ?'3'."“&'1%{1?'.1 o[t'é'P%‘]‘w'ammo@%'\T‘ch&me' -4 elfhdic' st
Found”sd rErZ - 8 - (Benzyidimethflammonium hydroxide) —|\2l - (-@,3--%dthylcyfllo%rzpanecﬁb&&nido) -2-

9. 12 55 getencic acid inner salt; . ‘ )
5.16 Usi ng 3+ 10 4 (Benzykiesishianasgniunh bydraidebvd 1ig.2cokmestiicrsiopropaneparbgxamisigh - 2-
Z- 8- Cy anlgeehoic 2cid- ignersseltiy | cycl opr opanecar boxam do) - 2-oct enoi.c acid;,
2T Ortnecgtih ey AV EPEBr SRR E A DK B HBY P B RERT AR SVEoRs 47 88"
Z-9- Cyarfl* 22 ’-% éb ' Wénﬁy&kﬂ?fﬁrﬂam@m AarsigaeN 0P € (02 C diffetiicyclopropane-
Z- 2- (2, Zealgok@mtidb)|-oy C beBhdP adi@ kb &ram do) - 7- sul f o- 2- hept enoi ¢ aci d sodi um
sal t; Z- 2- (22222 oretidrgdyeipploppiecpboxemitob@siimetthddmBoriuh f bydroxider 2=pesenoica @icld
sodi ums deder saliZ- 2- (2, 2- Di met hyl cycl opr opanecar boxam do) - 8- hydr oxy- 2- oct enoi ¢
acid; Z-8-Acetoxy-2-(2, 2-dinethylcyg Qrggggqnecar boxam do) - 2- oct enoi ¢ aci d.
25 0007614 Caj 5 hiferlyife %Jnagﬁd; i9b)d-RetmarRfaineld-GdFeriold 46 | T LU NL SE
1. Anti bact Rrispmd SHMHRS6fl2-8-amendad-@01-Eire#9idydidprdpandcatioxaiidd)-dtsenaic acid was
conbi natdigaeivéedf ina Olnhli of Ratly andithie \opleadiuetep 0ol B8 witht /5N Na@HBA satbitf P47 macf bhendyl
opt i onalfoyididstetiwdrochieride wae added @trogmdampesatyte ie smel| pertiogs gver 20 min. while the pH
was maintained between 8—9 by addition of 2.5N. NaOH. After stirring at room temperature for 30
min., the cloudy reaction mixture was extracted with ether (3 x) and appliedto a 2x 2.§ c¢m column of
. a G50W-X4 (Na*, 200—400 mesh) resin. After elution with water, the fractions containing the product
85 were pooled and -evaporated under reduced pressure. This material was dissolved in water and applied
to a2 x 25 cm column of a G1X8 (HCO3, 200-—400 mesh) resin. After elution with water, the fractions
containing pure product were pooled and evaporated under reduced pressure. The reslc.iue was
_ dissolved in a few ml of warm ethanol, filtered, and added dropwise to 200 mi of ether with rapid
. stirring. Filtration and washing with ether gave 243 mg of Z-2-{2,2-dimethylcyclopropanecarbox-
60 amido)-8-formamidino-2-octenoic acid as an amorphous solid. Homogeneous by TLC {n-BuOH, HOACc,
H,0: 4:1:1). The NMR spectrum was in accord with the desired structure.
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3 a‘rbadethl a- pen- 2: em3 carboxylic acid or 1 @
-lazabi cycl o[ 3. 2. 0] hept - 2- ene- 7- one- 2- carboxyl i ¢ aci d and a di pepti dase :
JE. C. 3.4.13.1 1) inhibitor, the wei ght ratlo of the first named material to
tthe di pepti dase i nhi bitor be| ng wt 0 RQ Q7el |4ange of 1:3 to 30:1.-2.
Hhe- conposi tion of d he fir amed materi aI IS conmpound
df the fol l'owing forrr‘ﬁlldgzct gzsl[ﬂ'ér’r{mvﬁﬁo?arel n X%(LE'g?r! be CH2 or- [Ferraj] can be
-_,y'drogen -S--[err], wherein.[err] i hydrogemss acetyl, 20 forsmom doyl ,
gcet i m doyl ; -S(O)[err] and - S- CH=CHNHCOCH3; _and [err] is [err] 25 wherein
7. 1S h){,drogen hydr oxy or hydr oxy- §’u|fony| oﬁ? lerrlis H, B¢ udi ng all
: ossrble stereo- isoneric forms. 3. nihe comqg%tlon of C ai m } %5 2 |n
‘$hich the conbination is. mxed with a pharrraceutlcal carrier.
-gonposi ti on ofheClotiowing ainftinohictripotits vesas piepired ssiagl aet shlildr @Fochdjr@ct | on 30
3. The (;orrpos?ﬁ%ﬂ?t&ﬂf'd@-&ﬂ%d@mv'@clpwomcﬁanxh@dphz-ena a6t ype conpound
s thi enanyci 2 z_gjﬂgth Ape2rdmen V' qboxg 'd2" ciapgie peid he
ghienanycin-ty o HQ@' °§'W"§°§ W Scep °)'° ition

ts 7k é'“' ity S

af daiml or (2 - "’eof(fpﬁnec rb%aém

hi enamyci n. 8 The corrposrtlon of CIEa:a:rrplazzr 2 in V\:hl ch the di peptldase
iinhi bitdr is_a co MD@iethmclﬁmbw&om X#f@ﬂﬂtﬁ-auan@lﬂQSZ'OCtenO'c acid

Jerr] whergif® $ '@P'F .}“'ﬁ' é‘feﬂé'ﬁmr %\?f “F"Hd‘f; %‘f'f 5630 mg
Jespect | VE%’ 8&% aRT QIR the o f° °’ft %‘%ﬁj
or [err E)lll hﬁ ITAé Fb%ctfbn& rv%%ﬁﬁreﬂ%’a G( 2 ‘ngﬂﬁs

: on t er:n R0—260 mgsh.ndtenalytiewittephtac the flagtionx yarasiniog tl'&lphfdlct waré pbdalati ang eva-

“dxi di zed mHasted; unsler @guqeldeprqsam é’he resitide waedaw d "asewerprrhMIw GF'@%@rﬁnﬁ queérr

"ganaso stigpg-(Flir 'EYee
faroaney e R e e s SRR e

e deri asdtl zed as an a am no, urel amd i no, duan or ‘a
$substitut edeesrrlnnar-grcaup—) tnolauuh 124, qﬂ%&!)eﬂnaraj ni t rogen groupl ngs, or,
alternatively, there may be repl acement by acid. groups such as car boxyl ic,
Pphosphonic or sulfonic acid groupg, Ofy €s#ers or am des -t hereof, as well as
£yano; sr- 56 conbi nations thereof, such ﬁarm nal ami no acid grouping;
4and [err] is hydrogen -or |ower al kyI [ergl, or®dial kyl am noal kyl, or a

bhar maceutical ly acceptable cation. 9. Thedconposition.of claim8 in which
ferr] is a Strhalfamwngfi n.ﬁi?.s%Hbom%%adrkaélred%%r&h%arﬁe placérdhon at ons
Jncludigg al kylzyel20dikdexyicadiéhréparedsibosansidaBK NN - Binvydusridihd) © 2 C 3EtBRYI: acid.
adj acent to the carbonyl cannot be tertiary. 60 10. The conposition of
O aim:8 in which [err] can gq?ﬂgéiopme%mﬁhﬁéﬁs br anched 8%%% lic

fiydr ocar bon ] E& juy ' methoxideé in gFg{r tfian § a%d 3%
et orn g P A TR TR Aot

} oi ned ¥ o hbabdrummpie h@rmral rilghgen! a{nh:@plfey& oea Yrhe e¥acritn nﬂitu{eeﬁis]evérﬁ:raled)f re-
£hl or o subedst pteesurs the[residule dissdeaddn wali éhdiasidified pith A& thdlocﬁlonaadubﬁhmlbwucfand
Jerr] is csaebwqu ps mragerswesbpwerﬁaﬂdrre et"GBGXtTECts werp waphed witlwersy endagtusgted

‘ Va9 ced ressure gave a colorless oil that
fgeal m 86:) 3Wﬂian andrng 't%amsﬂrec a?? Ey ﬂ anépto gi I}I) Z 2-(2,2-di-
‘é hﬁ lopr arb xmﬁ norc @'7'175— 2 cl?ﬁog (W9 ayﬁld”'

States: &@4 h% ig“;e was |n accord wrth the desired structure. -
] o Anal. rc,,r-r,swo,)  Caled. | Found

¢ 6358 | 6354
| | H- - 889 912
‘ 85 S N 494 | 5.16

Using similar procedures, the following compounds were prepared:
. Z-8-Cyano-2-(2,2-dimethylcyclopropanecarboxamido)-2-octenoic acid;
Z-7-Cyano-2-(2,2-dimethylcyclopropanecarboxamido)-2-heptenoic acid;
60 Z-9-Cyano-2-{2,2-dimethyl¢yclopropanecarboxamido)nonenoic acid;
k - Z-2-(2,2-Dimethyicyclopropanecarboxamido)-7-sulfo-2-heptenoic acid sodium salt;
b 2-2-{2,2-Dimethylcyclopropanecarboxamido)-8-sulfo-2-octenoic acid sodium salt;
Z-2-(2,2-Dimethyicyclopropanecarboxamido)-8-hydroxy-2-octenoic -acid;

- Z-8-Acetoxy-2-(2,2-dimethylcyclopropanecarboxamido)-2-octenoic acid.
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Ant_i bacterial conposition characterized in that it contains a coteo
enbi nation of a thienanycin type conpound with is a 6-substituted and
optionally 2-substituted pen-2- em:bwj)g)nqji'c acid, al1- 5
car badet hi a- pen- 2-em 3-car boxylic _acid or

- azabi cyClrispssfopthe|QeppactingStatey:. WEEEQPE&WN%U d and a di peptidase

[

"

The-"cosrpedrbadethin-sn-Z-balk3tatbdxflic id(bhﬂabéba btb[stzm -gWB{ 726 ried -cdrSoxficaeidiang Nd

of the f eMdipeptida «E@rmnm b»nh:]:utumbe @ieighirada of the ficsitilaroed Hateli te &e digeptidase
m}/ 20 form m doyl

acetinmd ?3’"‘{°§'F'P‘T obGgim Kin. RifiEstrame @ﬁ'ﬂ"i’é’r??’?@“f‘bﬁ’fr"i‘e following

wher ei fo err is hydr ogen,. hydroxy or hydroxy-sul fonyl oxy, or [err] is H,

I ncluding all possible stereo- isoneric forns. 3. The conposition of Caim

W

1 or 2 in which the conbinati gh i xed 22 phar maceutical carrier. 4.
The conposition of aim3 in whifh the cfrrl r is adapted for Injection.
30 ss 5. The conposition of d N iopophi ch t he t hi enanyci n-type

cormpound i s thienamycin. 6. Th® conposition of aim1 or 2 in which the

t hi enanyci n-type conpound is N- form mdoylthienanycin. 7. The conposition
of O ai Mwhemin R cambarDHLCor S; I8 corbecmaingen;—By-HiH,ClNMRE 'veherein R iabadrogendaxptyt,

t hi enaygy édrmimidovd @MQB\{'T‘I'IS‘O)U'PC"@%WQCUE ad —rS-wRHeGHNHEOGH penst Rbliase .
inhibitor is a conpound of the foll ow ng. Bg mul a: [err] H 40 C C 46
[err] wherein [err]and [err] are hydroc ®radicals in the range
respectively-of 3-1 0 and 1-15 car bon at in either one of these [err]
or [err] hydrocarbon chains 1-6 hydrogens nay be ‘repl aced by hal ogens or a
non- t edniwhateinnB?t Isyhvdragemyelydigay pepvmmsumgnvmgurﬁ‘w Hs iricfuding &l poissibl rstpreo-

di zed sPEefEPEMS:s0 t he | di t t hyd
o are i ?Ermeéﬁow% SRR R B Gprofpto At i b SR Rgretet o
car banoyf ad,rherco&\b&nmcufmra TR Whéh iHRNaAREE LdpRA féHThie&iod! oup, which may

be derdvati ZEd'haSomnibsRhn @€ Clains Nor 2 i @hidid theathietaniy@in-ypeiconthionad lsQﬁleﬁn‘Ktyﬂn or
subst i t ut ed @nTheo compastioni pﬁzlctﬂm nY equat Bnwhigh nlhertbgeammromx reggpownd, is N-

al t er nat faf®j d‘“‘!"ﬂ'é'l‘%“ errent b s_such as car hox
Phosphonigy 7T Corpastiod of Gl 5,552 T whieh e, St AYBE ooepnd o R o
cyano;ssof éﬂm.na&mnsoftdﬂa%epﬁ, 234 WhichSthé QipBptidte MRLAGH .@elcqm%@ummse
and [err}oub\ﬁmbmhﬂgen or lower alkyl [err] or dialkylam noal kyl, a

phar maceutically acceptable cation. 9. The conposition of claim 8 | n whi ch
[err] is a straight, branched or cygl,.,oal kyIngoup of 3-10 carbon- at ons

i ncl udigng al kyl cycl oal kyl and di al kyl sycl gal kyl , providing the carbon

adj acent to the carbonyl cannot be terticafy. 60 10. The conposition of
Claim8 in which [err] can be [err], vvhdireln R4 is-branched or cyclic

hydr ocar bon of 3-10 carbon at ons; [err)z, erei-n [err] is cycloal kyl of 3-6
carbongatons and [err] is eitherg co?:h % oR ubstituents which may be
joined to form another ring.on tﬁe cycl oal kyl"group or [err] is 1 or 2

chl or 0 s uihsieint RFEsHISA™ bR fiybrocaber AidizalRir the Yareléydpectiveipfof 3-31 CCaidoBA-18tcaBn and
[err] is atyrs} Daéitbigt ond ofSthese Bt bo n‘°a1ydmeafbdi‘6chams 1-+8  hydiogersonpobé raptsned by
CI ai m 8 hafogans ena d?qg-qe ingj methylenp may h§' r{? or suifur, including oxidized forms of -
s0 the latter; additionally, a terminal hydrogen | replaced by a hydroxyl or thiol group,
which may be acyiated or carbamoylated; or the hydrogen can be replaced by an amino group, which
may be derivatized as in an acylamino, ureido, amidino, guanidino, or alkyl or substituted amino group,
including quaternary nitrogen groupings; or, aiternatively, there may be replacement by acid groups
such as carboxylic, phosphonic or suifonic acid groups or esters or amides thereof, as well as cyano; or
55 combinations thereof, such as terminal amino.acid groupmg, and R!' is hydrogen or lower alkyl (C,_g) or
dialkylaminoalkyl, or a pharmaceutlcallv acceptable cation.

9. The composition of claim 8 in which R® is a straight, branched or cycloalkyl group of 3—10
carbon atoms including alkylcvc!oalkyl and dialkyicycloalkyl, providing the carbon adjacent to the
carbonyl cannot be tertiary.’

60 10. The composition of Claim 8 in which R® can be R‘ wherem R4 is branched or cyclic
hydrocarbon of 3—10 carbon atoms;

—R5R*, wherein R® is cycloalkyl of 3——6 carbon atoms and R is enther 1 or 2 alkyl substituents
which may be joined to form another ring on the cycloalkyl group or R"™ is 1 or 2 chioro substituents;

—R'2R8, wherein R'? is alkylene of 1—3 carbon atoms and R® is cycloalky! of 3—6 carbon atoms.

65 11. The composition of Claim 8 in which R® is 2,2-dimethylcyclopropyl.
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@TheconposrtlonofCla|m8|nv\,h|chR9|522d [
conposition of Claim 8 in which the dipeptid ﬁ‘!ﬂ" iﬂ" lm
Z-2-(2,2- dinethylcycl opropanecar boxa;adlp 24 oct en0| for
the Contracting State: AT 1. Process for preparing an anti bact erial :
conposi t i Gaingsfar thetGontracting States xBEGH DEFRIGAAHINLSE ype conpound which is a
6- substrtuted % 0 tronaII A 2-substituted pen-2-em 3-carboxylic acid,
1- car bad pﬁr g% Waf:tenzgg %t X& ontamsa combmatlon of a thienamycin type

. h- s -su lt tit e
- azabi C§'C "7" 1 ; lft 1‘? %arﬁnapﬁﬂ:acr a5d
(E. C 3; 4. aaipaa:)aawmdn aos.,nr RibitH ﬂr twéi maso tda dabd’
t he di pephhﬂawebennmwiﬂmdre egaof V\ﬁttbrsothe range of 1: 3 to 30 . rocess
accor di ng, t o % Fag-eamposionat €ainm hin whick the fisstedmed mateirial is Bsompmmdm thacfoun’wmdle
fol | owigg™B¥Aul a 15 [err] COOH 20 wherein X can be CH2 or S; R2 can be
hydr ogen; - - S- CH2CH2NHR3, wherein R3 is hydrogen, acetyl, form m doyl,
aceti mdoyl; -S(0O -CH=CHNH gand -S- CHNH ; and [err]i-s [err] 25
[err] wherein R7 is hydrogen, hydr¢xy ar oxy - sulfonyl oxy, or [err] is
H, inclgding all possible stereo- Loliarddgay 30 3. Process according
to Claiml or 2 in which the co®fonents are mi xed with a pharnmaceuti cal '
carrier. 4. Process according to Caim3 in which the carrier is adapted
for i nj ecivherin ¥ carPbCRSSr T QA bé Bydreyeh] -2iSTLGH,H,NHR WA R? i W/drogen, acetyl,
t hi enaryy ¢ fanminyigeyl, coatiroitiot -—S(0)R-EH=ECHNHODCHG aanesem@mwcdcng dn@ REligi m
~or 2 in"which the thienanycin-type conpound is N-form mdoyl- 35
t hi enanyci n. thienanycin. 8. Process acc'O'rCt';ﬁcHg to daiml or 2 in which the
di peptidase inhibitor is a conmpound of thé‘,fol lowi ng formula: 40 [err]

H 45 Clerr] wherein-[err]and
[err] oFewhg@inoR aisbiydrogedi hyeltosy ion ht/drrexyr-ﬂrﬁq&/laxgswem is ke liyclafing3 alll Qos3iib dterkd-
car bon 50isamefigsforms ei t her one of these [err] [err] hydrocarbon chai'ns 1

-6 hydrogens rdpe sempesfion AL F1aiy hon B ewhich, fheac"r'fth‘f'ﬂf'@? Ifi rn'ard with i3yrharfeaceuicabe

repl aced Byt ﬂ?@oﬂ{:os&tkfdﬁ éma.wwrfgt dalier 66 ad &r Ol & latter;
addi ti amal | y,5, anhé 8érHpdsftion oY Cla@eeN of B it Mhic m‘eam.ea e,psez a&ﬁd rpﬁué?ﬂamycm
hydr oxyl or téi THe gompqts;t«onhoﬁ:mamwba acil ahed e thignampEliy-typletomgtunti Nie N

hydr ogen fesmintidoyitbiphamysis. oé an am no group, which may be derivatized as in
an acyl ag}yno 7. GF%F%"“&'\?Bl Flaim 120 avhiey, ‘h'th'ﬁi‘Fwy‘F'"‘&fP@Bﬁs?qudu% Nepcetimidoyl-

al kyl args % | q r.par r A

al ternatr«,ﬁ&%nﬁ ‘d?mﬂp&sﬂﬁkb%g CP%BI g?é%ﬁﬁt %ch%g J?fggirnggg ?"%%&g a5 capot")mdo the

phosphoni ¢ or sulfonl c acid groups or esters or am des thereof, as vveII as
cyano, or conbinations thereof, such as a term-nal am no acid grouping; and

[err] ig hydrogen or |ower al kyI [errR] g‘al kyl am noal kyl, or a

phar maceutical |y acceptabl e cation. ess according to Cdaim8 in
which [err] is a straight, branched or cyncl oal kyl. group of 3-10 60 carbon
atons including al kyl cycl oal kyl and dlaIKyIcycIoaIkyI provi di ng the carbon

adj ace to the
Jaceng | RCONH COOR!

- wherein R? and R'® are hydrocarbon radicals in the range respectively of 3—10 and 1—15 carbon
atoms; 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
50 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 derivatized as in an acylamino, ureido, amidino, guanidino, or alkyl or substituted amino group,
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
58 combinations thereof, such as terminal amino acid grouping; and R' is hydrogen or lower alkyl-{C,_g) or
dialkylaminoalkyl, or a pharmaceutically acceptable cation.
- 9. The composition of claim 8 in which R? is a straight, branched or cycloalkyl group of 3—10
carbon atoms including alkylcycloalkyl and dialkylcycloalkyl, providing the carbon adjacent to the
_ carbonyl cannot be tertrary
50 10. The composition of Claim 8 in whlch R? can be R* wherein R* is branched or cyclic
hydrocarbon of 3—10Q carbon atoms;
—RSR", wherein R® is cycloalkyl of 3-—6 carbon atoms and R'' is e:ther 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:
. —R'2R8, wherein R'? is alkylene of 1—3 carbon atoms and R® is cycloalkyl of 3—6 carbon atoms.
65 11. The composition of Claim 8 in which R® is 2,2-dimethylcyclopropyi.
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1 wherein R? and R' are hydrocarbon radicals in the range respectively of 3—10 and 1—15 carbon
: s0 atoms; 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 derivatized as in an acylamino, ureido, amidino, guanidino, or alkyl or substituted alkylamino
&5 group, 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.
9. Process according to Claim.8 in which R® is.a straight, branched or cycloalkyl group of 3—10
60. carbon &toms including alkylcycloalkyl and dcalkylcvcloalkvl provudmg the carbon adjacent to the
) " carbonyl cannot be tertiary.
E 10. Process according to Claim 8 in which R® in the dlpeptldase inhibitor can be R4, wherein R* is
branched or cyclic hydrocarbon of 3—10 carbon atoms;
—R%R", wherein RS is cycloalkyl of 3—6 carbon atoms and R is either 1 or 2 alkyl substituents
65 which may be joined to form another ring on the cycloalky! group of R''is 1 or 2 chloro substituents;
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ol R' et R'° sont des radicaux hydrocarbonés dans un intervalle, respectivement, de 3—10 et 1—15
atomes de carbone; dans I'une ou I'autre de ces c¢haines hydrocarbonées R® ou R™, de 1 4 6 atomes
~ d’hydrogéne peuvent 8tre remplacés par des halogénes, ou un méthyléne non-terminal peut étre rem-
placé par un oxygéne ou un soufre, y compris les formes oxydées de ce demier; en outre, un hydrogéne

60 _terminal dans R'® peut également étfe remplacé par un groupe hydroxyle ou thiol, qui peut étre acylé ou
“carbamoylé; ou Ihydrogéne peut étre remplacé par un groupe amino, qui peut &tre sous forme de groupe
dérivé, comme dans acylamino, uréido, amidino, guanidino, ou un groupe alcoyle ou alcoylamino sub-
stitué, y compris les groupements azote quaternaire; ou encore il peut y avoir remplacement par des
groupes acides comme des groupes acide carboxylique, phosphonique ou sulfomque ou leurs esters ou

65 amides, ams: que cyano;.ou leurs combinaisons, comme un groupement acide aminé terminal; et R? est
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ol R® et R sont des radicaux hydrocarbonés dans un intervalle, respectivement, de 3—10 et 1—15
atomes de carbone; dans I'une ou {'autre de ces chaines hydrocarbonées R? ou R, de 1 4 6 atomes
d’hydrogéne peuvent &tre remplacés par des halogénes, ou un méthyléne non-terminal peut étre rem-
65 placé par un oxygéne ou un soufre, y compris les formes oxydées de ce dernier; en outre, un hydrogéne
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