EP 0 #96 561 Bl Description Excitatory 'am no acids such as gl ut amc acid
have been shown to be inportant ppyseseNByitters (Johnson, R L.; Koerner,
J.F., J. Med. Chem 1988, 31, 2057), which in excess parti ci pate in the
sequence 5 of events |leading to neuronal damage after cerebral ischem a
(Choi, [DPesgriptibnends Neurosci. 1988, 11, 465). One inportant subtype of
excitatory amno acid receptor |is the NI\/DA-rece tor, which is defined by
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such as 78z ve] 65etndPakinscnadedsdhr agos, WF. et al, Trends Neurosci. 1987,
10, 65) anghdreicak pitiiasknswrd to@apmpetifilecNMDalocapior aﬂitageﬁistk 0@t the alaminc-oarpeilict | ve
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a bi 0i SOghiRd Acids thPorpEIRBES R indoRfon Presshithd R SMitrd icdaligl f unctional ity. In
accordance with this invention, there is provided a group of N substituted

3, 4-di am no- 3-cycl obutene- 1, 2-di one derivatives which are NVDA antagoni sts
whi chsare recogni zed by the 'rrect rfeeptors and which 30 prevent

NMDA- i nduced lethality in vi VO) il as anticonvul sants and
nguroprotectants in situations i ng excessive rel ease of excitatory
amno acids, the conpounds of vention pr@sent the foll ow ng
structural formula (I): [err] 48 \hich [err] I s hydrogen, alkyl of 1
to 6 darbon atons or phenylgNKyl of 7 N3 carbon atons; R2 I s hydrogen,
al kyl of 1 to 6 carbon atomsl al kenyl Qf 2 to 6 carbon atonms or phenyl al kyl
of 7 to 12 carbon atoms; 50 gt [err] ag@ R2 taken together are Z, which
Is -CH2CH2-, [err] [err]re I ndependent |y, hydrogen, alkyl of 1 to 6 carbon
at oms _or hydroxyl and R7, RO and [err] are, independently, hydrogen or

al kyl "of Lo 6 carbon atoms; 55 A is alkylene of 1 to 6

car bon a{q;(ns Q4 nyRlos & ik Qieltgfa SrPatdinsC b %o 12%car is [err] in
which R3 ig hMQE;@] bh, Q:Rﬁ%i Mb'ei‘a bo#;tbrﬁi, @IE&@? Igﬁﬁb @&é%&%ﬁatoﬁégi ;i:eﬁﬁlkyl of 71012

carbon atoms;

50 or
R*and R2  taken together are Z, which is -CH2CHz-, -CH2C(R®)(R7)CHz- or -CH2G(RE)(R?)-C(R'?)-
(R")CHz-, where R®, R® and R0 are, independently, hydrogen, alkyl of 1 to 6 carbon
atoms or hydroxyl and R7, R? and R" are, independently, hydrogen or alkyl of 1 to 6
carbon atoms; '
55 A is alkylene of 1 to 6 carbon atoms or alkenylene of 2 to 6 carbon atoms;
X is CO2R3 in which R® is hydrogen or alkyl of 1 to 6 carbon atoms, P(O)(OR*)(OR®) in
which R* and R° are, independently, hydrogen or alkyl of 1 to 6 carbon atoms, 3,5-dioxo-
1,2,4-oxadiazolidin-2-yl or 5-tetrazolyl;
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iwhi ch R4 and R5 are, independently, hydrogen or alkyl of 1 to 6 carbon
atons, 3, 5-dioxo- 1,2, 4-oxadi azepio4ge58181 or 5-tetrazolyl; 2 EP 0 496
561 Bl wherein [err] is as defined above and renoving any protecting group
to give a correspondi ng conpound of formula (I) or a salt thereof; or c)
reacting ound of formula (VI): 5 [err] 15 - wherein R12 is as

defi ned d@&ﬂ?@gﬁoﬁsé‘a@ﬁd plaove pnd remoying aay RIpteqting PIP to give }CoreRAsRRiNg FmPQNd of
fornul a: RPE £ qasalt ereof, c\/l% ﬁ/nerel n X is as defined above or a salt or
protected’F%?W?Pﬁ%?%ﬂﬁd°' MYV are as defined above, if 20 required
rennflng any protecting group 0 give a correspondi ng conpound havi ng
formula (1) wherein R1 and R2 fgken tog®@her are Z, A and X are as defined
_above; or d) deprotecting, sele 1 f required, and cyclising a
conpound of the formula (VI11): [err] FS wherein X, Z, Rl12 and A are as
defipgd above or X may be -CN or ja sal} or prot ed formthereof, and Pis
an am no protecting group, whi ch Ji ef erably selectively renovable if X
is protected to give a corregpeyfding cofggiend having fornula (1) where Rl
and R2 are Z, if required also renoving any protecting group on X; or 40
e) reacting a conpound of the formula (I1X): O O 45 [err] wherein
R1, M2 amwhewind®'dis asdetinddi shaed andbeackis thei daine andifierdnt] @ith & cobipodrd ofidormadakal i net al
azide, e.g. NaN3 or tributyltin azide to give a correspondi ng conpound of
formul a (HeN-dMfeAX X (VI 5-tetrazolyl; or 55 f) converting a conpound of
formula (1) wherein R3, [err] are aIk | groups to give conpounds of the
@f mul a (vrhfre\m?éfseasme["@ﬂr over @ sS4l g¢ B"Q@ﬁe f°"%éh°t°§f ZIred dore ay defigpd akaveliif vi ng
a salt of’e‘&‘"%'ﬁﬁe‘(ﬂﬁ'd‘"bf” Binghgroup 9}"°ta(9°'§q59‘é'd'f‘%é°rﬂﬂ°@l9 hayingforguia whergi Rg an
aci d of fa9f Ruieken tegpthpraar ?\/\ea"axsaéﬁ‘isdf’?f@?é’?ﬂ’e by EP Q 496 561 Bl or a
phar mac e P ARRpQIng, selectively,ff raquired, and gygiisiag, g “’B?H‘?ﬁﬂfg‘g fgpula M) for [err]
infra, are straight or branched groups such as nethyl, ethyl, n- propyl,
|sop&9pyl butyl and hexyl . Prcjerred aJkyl groups have 1 to 4 carbon

s
r

at ons. Exarrpl es of al kenyl for RY e~€trai ght or branched groups such as
yI

vinyl, prop-1-enyl, alkyl, nethafl put - 1-enyl , but-2-enyl and 5
but-3-eny|. Exanpl es of phenyl aklyl grups for Bjngnd R2 are such groups

wherein the alkyl noiety is a st jao or

@ RI20 N-A-X
a
NHP

35
wherein X, Z, R®2 and A are as defined above or X may be -CN or & salt or protected form thereof, and P
C is an amino protecting group, which is preferably selectively removable if X is protected to give a
— corresponding compound having formula () where R' and R? are Z, if required also removing any
protecting group on X; or
40 ) reacting a compound of the formula {IX):

Oy O
e
L (IX)
HN TFJVCN'
50 lil R?

wherein R', R? and A are as defined above, with an azide, such as an alkali metal azide, e.g. NaNs or
: tributyltin azide to give a corresponding compound of formula (I) where X is 5-tetrazolyl; or
+56 f) converting a compound of formula (I) wherein R3, R* and R® are alkyl groups to give compounds of
N the formula () wherein R3, R* and R® are hydrogen or salts thereof; or
= @) acidifying a salt of a compound of formula (l) to give the free acid or basifying an acid of formula (1) to
~_ give a salt thereof; or



branchgd chain such as benzyl, phenethyt, 3-phenylpropyl, 4-phenyl butyl.
Preferably the al kyl noiety of suctgpaowggq giontains 1 to 4 carbon atons.
Preferred values for RL and R2 are, .independently, hydrogen, nethyl, allyl,
met hal | yl and benzyl, and 10 when Rl and R2 are taken together as Z t hey
are -CJ—lZCJ—lﬂrqp"PmacQutufa&uc]cemsaltthdeqﬂendentIy, hydrogen, alkyl of 1 to 6
car bon at ons Esamgigschf elky} lfor &7t 4RT R°T'Brinfrg, are stesight o1cheanehed a@roupsysucthgimeltyd rethyl n-
al kyl of 1proevldsopepyidutybandivexyl. Prefarpd alkyl gounsihivpl tdpd cerb sf Bamplegef @lkenyl for
strai ght of pedfraigh gr braghed g’P%ﬁﬁC"p‘ﬁe‘ﬂr&P ai9P-opHolieyl, ﬂ‘&\?ﬁ' by byt-1regyl4but-2ppyb And

atons suthbgdemicip.  [err]. mpl es of al kenyl ene groups for 15 A are
cis and transE" RigF ¢ P !é'? 8‘191‘ f‘{’faf\/la R*are ?}'cﬁg‘re%ﬂs%‘ﬁ’ A therAlkvlamginly is @ strgd

= CH, CH "a" h‘?"!""&?%y"r@ﬂ@" B'I'tyli"'PfS’aﬂ'y &8 h"‘%{?tbﬁfs
or trans -3 91
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I nvention B Q\én‘e&ﬁ&gﬂ? PGrﬂr%ﬁ&‘dSch iy ro%s%@f&ﬂaﬂlﬂthb&%@iﬁdmw‘ﬂga?boﬂ
(). Accor HZQ'-dHechLl' THIGH Qﬂ'lzélrl(@m) RS 3- ANQRPS)-. ERimples Wehﬁé?le%roups for
conmpounds ofs d@Eisndtrans Ydligs! r&&SﬂW haVifi§ 2 1) cirBAGidnidGuéh SOCRACH derf -dHargiehR,
(11): 26 [ aschis)wbrr-atH=GrlciLs ams-cietH R ed-orpaing -andcH 20(CHlla)L PRfoREIG ALIS alkyidhe of
al koxy or ana4 kamboy aloma vt #gs PrbatyRbe. PrefdivedGaludbior X ald@adoxXyR pliogghody! brs-tetraadigl. 7 t O
12 car bon at oms ,phireaqeiickllyv adcyptabid, spits b tha Gompovedshaixtyis idvemialy inohoye thei dikali anetal

cqnpound ofsodiwn,moatassiufr drlithium):laiRaing\eadth metall @Jiciuhd or magwssimg and grenonipmasits. X are as
defT ned 2abov elhisrinventiomélto pyovides proeasses fbr proparing the cerarfounds of forylai®-ed r enovi ng any
pr ot ecti ng grhsequdingly. tisirveation prayidag adragess fias Preparing @ Fmpghask of formyip! which gemefiees: ned
above if des®regtingasrmpquagiofdamyla fiar naceutical |y acceptable salt; b)
reacting a conpound of formula (1V): 45
0 O [err] 55 whereipX, R2 am@ R12 are as defined above or a
salt or Protected formthereof w tNa—sermgbOund of fornmula: 3 EP 0 496
561 Bl h) thernolysing a conpound of ormul a (X) O [err] wherein RL is
defi ned above, [err] where [err] ard al kyl , al | OXO-
1, 2, 4- oxadi azol i di n-2-yl or protectd -trazonI and [err] represents

ak,yl eng,of 2 to 6 carbon atons subst 6 {2d _by [err] radical where m
represents 1 or 2, if required r vi ng any grotecting group to give a
correspondi ng corrpound of formula (1) wherein Ais alkenylene of 2 to 6

carbon atons. Exanples of aryl are univalent, aromatic hydrocarbons
preferably hansrehR7ist4d dbfinedbbve and IOWWSreprBsefits aRY) GIRAKY or bralkisly  leadingl glolkss dutik @s
As will sbe ampseriatihg i Go 6RAG 2 1612 birbdh dtding] Rpedtively, 6.6 rRelitiy, dfhoky Geraiieny ewith a
ment i oned r ecobdpbundDf fornkudar(@):i t | S

(_

HNRZ-A-X  (Ill)

40 wherein R2,A and X are as defined above or a salt or protected form thereof, if required removing any
protecting group to give a compound of formula (I) wherein R? is as defined above if desired isolating as
a pharmaceutically acceptable salt; )
b) reacting a compound of formula (IV):

45 O
0\\
. av)
50
R120 I:J—A-X
R2

55 wherein X, R? and R'? are as defined above or a salt or protecied form thereof with a compound of

formula:

H2aNR' (V)



20 desired to prepare X as a carboxy or phosphonic acid, it may be
necessary or advisable to protectgpyyaggsPgps during the reaction or use a
[err] al kyl ester derivative thereof, e.g. t-butyl ester, followed by its
renmoval . Exanpl es of carboxy protecting groups are benzyl esters or esters
of 7 or nohethemblggny atoowsund 8t the foamdayX) when X is 5-tetrazolyl, this group
may be protected by standard neans, e.g. using a trityl protecting group
which is renovabl e by acidificat@on or hy@rogenation. In addition, when

[err] are 25 hydroxy, appropriat}-s+e+4Cti on during the reaction nmay be
effectéd with the actyl, benzoyl, m

|, trityl, and preferably the
benzyl group. Wth regard to proce the di spkgacenent of an al koxy or
ar al koxy substituent fromthe conposm f formula (11) may be conveniently
carried out in the absence of msence ofNbgsglsuch as an al kali netal
hydrOX|de (e.g. NaGH) with or without heating in the presence of an inert
sol ven® such as ethanol. Wen X%‘O IS an aC| dic noiety in the conpound of

formula (I11) under basic reaction conditions, the product will be a salt

whi ch can Reedi @ %to%easb&ys@.sQfozﬁ@a?w(bﬁﬂgohq whbH® FE TR GndiRd Sle BV alkyl, 3,5-dioxo-

aci di fi cat i1Qoxifi2Blidil-2ly? 0P proREte X rhiblyﬁ(ih A1 LigfrbdeRia alilenBBof 208 ePaRtioR GloRd

e. 9. it heuishiney Bf a-BID)LEIVdicAl widfe rit repRbénts' drl2, MreGeliel RimoviN &rly pFoR@fgrdup
process b) to bh@ aCdofr§Hporamg Bdinpdhd toh orrkdil 8) Bfiersi AR kB 1eh@ bl 2 @16 QuibortiStoms)
anmoni a or ExénplEl ¢l Ganyd faref uhivarent cardiBhiRBydrétaibbres Jéfeashy @avingf7 BN12i dadbh afms.vegt
such as et Ipasngl, toly, bk the liked t hout heating, the 35 group X being protected if
Qa/q’ui red. \A$ willrbegppaiert @ thospcskilies! it the ditj in\some of the aweel melgtiondd rbaptions) whete iey be
prepar ed degiredee preparg Xaasta dathoxyddr phbsplimicenid, it may be navessery ion gdvisalue torprotect dch

f or mul a \@réupp during rteebregcetion/ornies g iGr§s atiyliester derivative,/ bherpofsag -butyl esteh daliowed Hyfitst he
ni t rogen feaoysk Exampled ef catopy Araiesting gseupsrary benaylesiesicpestariaf 7ionmergarBenggiasyi a an
i nt er medi at SMiwye whem X 18 Tolrazelyl. this| arovpanpy (e Ririgsted thy standard a'ﬁi!‘ |usigg 8 it8Y as

descri bedP" grewrshich is remoyabie) by acigification qf hydregenatipn, in o R are
et whi by acidification; o hydr finrddit tip8® e R’
benzyl 6%<y'?¥§'i°!9@ ﬁggrmpgﬁa Tﬁ!ﬁ"u"l“[&%‘f“’ CPéF‘PUataY \pa &ffe ér"@Bﬁhe !6- tr?y*!f' trityl,
hydr ogenal" % 2y '°% carri t us kil H;Et al gpe in
aﬂl ! ne{jt fgr P %y e con en nt c Iy Z‘:outglﬂj WL I}F’sg;s such as an al %z
ghi ori de "l §% dbsl £a¥.n so% @ch Jﬂ§n% Whe
re Ct gﬂﬂ i rb§8 eha be a
foll Owed %ﬁwﬂf&h GA ﬂi At&mas ificall Whéw xfile
[err] an uridlidh i p%eue% nmixn rBP&EQaVs% wﬁ‘v éhion Y d ro ySIs or
ot her knownwigt adso ProceSd Bj&thd @ﬁ:la%&ﬁén?&mmh‘%}ﬂprﬁ b8 Shrfst dof u Iaha.oﬁ.bsrraﬁof
Ther nol Yy Sdnfine0ds f&rhlﬁlaqﬁﬂmﬂ éSpré¥ende Ot M indrt SoIVBRY sURR a€ BthanoPWwth 0o twi ﬂe in

an inesst drouphx teinglprot@ted @lre4@idd. such as tol uene in the presence of so
bi car bonat ewith regadlicto pravesdr € dbiGy@licCEnmpoundsl of fmullor ity Be lprepdiréd By Lartying out two
_ak_{e nyl endisplaGanment eeattipns Ldigsa [latine 8 formyla V8 pref@ablt by peatifnare inbit ablvanhguch as

er i al sethepgdlf ithe nitfegenpis pextipd stha eastion wag ibe cartied eut ihetwd rstegs via ap intspaediate of
conpoundsforviwar ¥l followed thyedoprotestion | ane igydlieatien asescribed Th proceiss vl Rxananipsadt sgino
provi dés prefociingrerdins @eeenayloxysarbensl and qubsivantderivktives theteniremeyeble byh dr penatfdne s e
i nter- nedi Boeessiehdmaycke eayieg cﬂ!fhé%!“%a'va 'I“?}F'n‘ifldaé“ @P\V)e" i"‘W’F as dimetirl and
def i ned h@'i"@f“ﬁ’alﬂb\?é pEQPR!PC%l?fsaB‘mﬁ't"érch'E'd’P ’é "bF 'hiﬂ'd&' T ¥s%9:

whi ch i ntB¢ "‘fatfirl Is ojv ef°"° eb
i The ] ﬂ?’%% 19 ;g? OWY gpr' ‘E r ot é? G wam% y
(XI1): herlEol sis ml (3 ormt?l;éo caré;l ch @f:éeat ?flm mert nigﬁjti) ﬂ\en

al kyl Of Qolvglﬂ such agt l% 5] ﬁ tﬁ? rﬁ’esgll;ce%f go%{u bonate in order to produce compounds of formula |

where A is alkenylene. Similarly, this process may be used to prepare starting materials used in the
processes above where it is desired to prepare compounds wherein A represents alkenylene.

50 This invention also provides intermediates for preparing compounds of the formula (l). These inter-
mediates include compounds having formulae (IV), (Vill) as shown and defined hereinabove and also
intermediates to compounds of formula (IX) which intermediates having the formula (Xi):

66



25 protecting group, [err] where [err] are hydrogen or alkyl of 1 to 6
carbon atons, 3,5- dioxo-1, 2, 4- eeoglagesgiigy nyl or optionally protected
5-tetrazolyl, R12 and A are as defined above, and [err] represents
hydrogen, alkyl of 1 to 6 carbon atoms, al kenyl of 2 to 6 carbon atons,
phenyl al kyl of 7 to 12 carbon gtons or ©7-NHP wherein, P is an am no
protecting group and Z is herelNaefargZdefined. Al so included in this
invention is a process for prepafi tilhe i nternmedi ates of forrmula (X 1I)

ing t
whi ch 30 process conprises reaa corrpom f formula (VI) as defined
above®? with a conpound of the fofmda:| [err] e [err] are as defined

above, to give a correspondi onpound e formula (XI'1), 35 or

N-al kyl ati ng a conmpound of fl{oigkf)ml a: 45 1;301\ éﬁ [err]
XIV where [err] are as defined above i nRZhe presence of a strong base, e.g.
Nﬁr pth a conpound of formula [err] where halo is a halogeg such as

chl orine r 50 ydrogen to give
a correspgﬁ |ng conpouggga?}?J%ﬁﬁg%kf&ggfagg¥gmﬁ%ﬁgﬂnater|als used in any
of the above nentioned processgf for preparing the final products and

i nternedi ates are known conpou # be prepared by anal ogous net hods
for kgpown conpounds. The conpoungls of fhis invention are produced by
conventional nethods involving (1) the] displace B of the al koxy
substituent of 3-am no-4-al koxy- di one with an amno acid

but ene- 1}
(H2ZNAX) in the 55 presence sz n equi Eknkzwer ght of sodi um hydroxide to
bfain derivatives in which I's hydro reacting
3, 4-#Pal koxy- 3-cycl obut ene- 1, 2- di one mnﬁﬂ3an am ne (H2NR2) foll owed by

N-al kylation with the desired t-butyl hal ocarboxylate (err) in dinethyl
f ormam de enploying sodi um hydride as the base, followed by displacenent of

t he remﬂﬁﬁ#1 oXYy substltqent mrhh t he desrred anlne err and 6 EP 0
496 561 Bl‘” d?%?g ﬁ" D e when it vip Pusseaen. Ay

aci d;®a i ﬂﬁﬁh efd 5 ﬁ“ " ° glgh% drone
may be 8 cr 'H°y r;ﬁ’f" " ﬁ? n a’&}fgﬁ*’ ya ‘ﬁ’g

group, on a - -ﬁﬁ. i rou gﬂibhg 35 d%
the desi rq% kﬂis ﬁ ce gQ’n' Wﬁmﬁ"“d/ or
Lhe % h Focé rsésq il gt ug' %S d nﬁﬁﬂ

[err] e res t1ng phosp onate ester |s converted to t ree acr With

bronntrHﬁBthhS|b@me Enpl oyi ng a di am ne such as [err]

di et hoxy- 3-cycl obut ene- 1, 2-di one affords the di oxodi azabi cycl oet hyl
phosphoni owheki Al REShEXSaré sCdefimd abdve,itd bivSa EcreQMnding compdiiRd 61 the formidlalpan, The
phospkoeat e ester is converted to the free acid conventionally. The initial
di am ne r ehakyatibga canpopkieptamath: by reacti ng N-protected al kyl ene di am nes

{ th (2-oxoethyl)phosphonic acid 10 diethyl ester in the presence of sodium
cyanobor ohydride in nmethanol at a pH ~6.5 followed by renoval of the

N- protecting group, such asboenzylo,QcarbonyI by hydrogenation. Also, (4)

the i“4itial nono protected diya S phosphonate reactants are prepared by
reacting N- protected al kylerje diafines with [err] in the presence of
The mpnopr ot ect ed di am ne phosphonate such as
B 5 ted with

sodi um car bonate in ethanol.
(protecting [err] (n=2-4) ise8
3,4-q%alkoxy-3-cyc|obute‘~ (Y, 2- di oneNHeAX%pl ace one al koxy group. Renoval
of the benzyl oxycar- bonyl N-protecting group by kxg§rogenation or the
t--butyl oxycarbonyl N-protecting group by formc acid treatment |eads to
cyclizat i Qfere HIE ATdid W 4rb BadAhe¥ dBANe I RE prodenbd’dt a Kdng BASPEG Nafl, vith'aCofduRd S ar e
hydr ol Y 2€fdrmiufa Re-halo where halo is a halogen such as chlorine or bromine and R2 is as defined above except
50 hydrogen to give a corresponding compound of formula (Xii).
Starting materials used in any of the above mentioned processes for preparing the final products and
intermediates are known compounds or can be prepared by analogous methods for known compounds.
The compounds of this invention are produced by conventional methods involving (1) the displacement
of the alkoxy substituent of 3-amino-4-alkoxy-3-cyclobutene-1,2-dione with an amino acid (H2NAX) in the
s5 presence of an equivalent weight of sodium hydroxide to obtain derivatives in which R? is hydrogen; (2)
reacting 3,4-dialkoxy-3-cyclobutene-1,2-dione with an amine (H2NR?) followed by N-alkylation with the
desired t-butylhalocarboxylate (haloACO2-t-butyl) in dimethyl formamide employing sodium hydride as the
base, followed by displacement of the remaining alkoxy substituent with the desired amine (H2NR') and




the free acid with bronotrinethylsilanes -(5) the nono N-benzyl oxycarbonyl
diam ne may be alkylated with [e”iEPb'ls&gﬁ gyjesence of

di i sopropyl et hyl ami ne in dinethyl formam The internedi ate CBZ-NH 20
[err] is reacted with 3, 4-dial koxy-3-cycl obut ene-1, 2-di one to displace one
al koxy gr cleprotetlionof/ the +-bbtylt dster Nitlparoacmtschﬂgs tprroic acithyanth ¥3) riro gre aralopans meshnet, F84-

i nt er medi adialkokyehcyslobuteneyt idiona may he reditted withhihe désirerk amimp acld (EkN-APOeE) o fiispiare C
aci d tr eatomeatkoxygraypyandtthat intarmeesiiatecingy, beaNdlkyl@9d infimethyliompite it the drsredielidny |
di am ne |ld9d“’d13l0)/i"é.|!eemlesmcp lof gdium higidde andion the othenaliaxy sybsiituentgamkerdispipgad with

i nt er nedi dhe grpg]armpecﬂ-lzf‘lg‘)f dbg: tresgiting phosphonate ester is converted to the free acid with

3, 4-di al kd%!‘;r“ %GWISH?BM EmRlovng 2 diaging sueh @ SlaldetehiihiCHeliteBRaF %{gﬂbﬁp') Wil A al

of the N- ¢ E‘f‘T’ﬁ qee. f"b’ f'l?r‘i'}?"ed' %Y"'P?"E‘étﬂ'?%ﬁﬂ'ﬁmlce S such s is

cyclizatidj stI n t%ire@aﬁ Py [z p\m::l |ﬂ|t|a|

N Mg AR W Copm R
ge G ﬁ@ keg‘[lpﬂ § oh. optl V

{
e R L e M Shrer %%ﬁ@%sﬁa%y
I N t oseh dIU te 0

net hods V‘Efi:m%t% éde.Lrh\ 'sﬂh suttlhﬂs ° -NH Et, (W2%4) is reac-
conmpoungs g4 wamsw.ak&%icmbmeae @m&rﬁlt@ di@;ﬂﬁze %e HiPJx? giieﬁ;y "HERb \Fal &k tﬁ@ﬁdﬁ% a8
(e.9. WherborfI-sibtodiifig Gloup By BydidbensBibn HWe BloulyBlyiarbn§! KMpdleaY lgloup B9 idni@laciihe
conpounds tsafeRtNédds tol dyciidition. rhé Rksulting QioRéMaSithtidatkylplidspiinic Alid estorL4dre Ry droRIRY to C
forms are theféelabrRiCwitM Hrdmatriniethglsiland; €5) theOfiono Biidh zyloRytRM oyl Siamindl mByE be Alljilated with
exarpl e, rireeCmtiBy inthemusérealkt disapedpyletbylntinent dimbithyfopanniden They inatadiate CBZFNTS
can be @bt @H)eNH-BCO:¢Bolisitencior with 3 4adialkozy@-nyetobuwener!, 2xljona o/ dispisce ioge alkaxy lgesp.S.
35 TheRemobgl ofvthe dN-rrctentind arour by lisitogeriation of itheHntermediiaterieiadst fo ewclizatibe The t-butyl
pr epar at i ogfoupfis clegyee i farmiciagid eaimpnt e give d fremjacidii and d6it thep monoEdi-dhysylexygarbpgyl

N- (2- Ami nodiagning. mﬁv&@oﬁkyh@yﬂﬂbam €N Imthe, convantionakmanner nEhe Antermpdiate BACHIH-(CHz)o-NH-

3- ani no- 4-%¢ N Bdshiplkepyed-cyciohutnerhe-dione g digplacepnerpltaxy gjopp. Eemeratnt theho
m) was?t r%%f?‘@ﬁp wm _ﬂlfem acaq lpsimegt leads s cyplization. Mpgitlo &3 cesrtad tp the toyazglo by

sodi um hyd i alggi ety es“ﬁsm alkylerp Bedge of the
t enper at ur am"far] ﬁEA ’|'t(f(l\?p% s Ao e\é&v %"‘)ﬁl rag et ha
and 5 cog Mgﬁ gs. B, o sﬂ eazgw :

1 SO U .

(100} CmH 31;\4% Eﬁ Egé r% @Fﬁ‘”’? .#rig?ﬁ"ai %ﬁ"" @%é‘é 2%
13C NVR (Dgpex;m nmates aemcalé%aﬂafor S "° e oo e ol

37.97. 50 the racemates or by asymmetric synthesis. El emant al anal ySl S for C7H7 N204 1 2
H20 Cal g d: ThdGoliowing @&mples Hustéenﬁﬂlout limidtion] the ProparatidR &f repreentative cdipounds df this
3.48; 1 N invedt®n88 a) In the sane manner, condensing stoichionetric anounts
ofi 3-am no- 4- et hoxy- 3-cycl obut ene- 1, 2- dione with et hyl gl yci nate produces
N (2- am noEx@mpledi oxo- 1- cycl obut enyl ) gl yci ne ethyl ester, mp. 231-233 * C.
7 EP 0 496 561 Bl Elenmental analysis for Cs [err] N204 Cal c"d: C,

48. 49; 40 H-(HADIHO-3,4-dipxo- beta-alaning8. 40; H, 4. 90; N, 14.02 b) The
substitution of ycine for [err]-alanine in the procedure of Exanple 1
yields N (2- érﬁ°h'g°ﬁ3°f43 Roctetoy SPHEROTHA I8 G814 A el (1R0SE Wesd) 3

H20, m p. tze_la_@d ﬂg B(g 'ﬂ%@ 9 10 mniol) dissolved in 1 "N sodium hydroxide sojufi Nl Mk 1ﬁwanp12,5| S
for [er EJ ours erature he ge%lgng yeIIRYI sg_lg filtered, washed with ethanol, and

concentra ed under’ h| vacuufn to yield the purs title corhpound as the sodium salt, hemihydrate (2.6 g,
86% of theory, m.p. 280-282°C); IR (KBr, cm™"): 1810; MS (-FAB) 205 (M-H, 13) 183 (M-Na, 44), 175 (17),
148 (100); 'H NMR (D20, 400 MHz): 5 3.59 (br s, 2H), 2.31 ({, J = 6 Hz, 2H); 13C NMR (D20, 400 MHz):
ppm 182.01, 181.61, 179.30, 168.94, 168.54, 41.18, 37.97.

s0 Elemental analysis for CrHyNaNzOy » 1/2 H.0

Calc'd: C, 39.08; H, 3.75; N, 13.02
Found: C, 38.78; H, 3.48; N, 12.86

58 a) In the same manner, condensing stoichiomeiric amounts of 3-amino-4-ethoxy-3-cyclobutene-1,2-dione

with ethyli glycinate produces N-(2-amino-3,4-dioxo-1-cyclobutenyl)glycine ethyl ester, m.p. 231-233°C.



sFound: C, 33. 36; H, 3. 26; N, 13. 12 15 C) Simlarly, the substitution
of 4-am nobutanoic acid for [ergpgpigsgei®dl N the procedure of Exanple 1

af fords 4-[(2-am no- 3, 4-di oxo- 1- cycl obut enyl ) am nol but anoi ¢ acid as the
sodiumsalt, partial hydrate, mp. 240- 243 C (dec.). Elenental analysis
for [err] 20 Calc'd: [ 41 I72. 715 Found: C 41.27;

o 4[ o, ] T E@e?qgmal JﬁLlys?&fézbusNz',\&

2- [ 2- [ (2- Ami no- 3, 4-dI oxq- §a| o dbas4%- lgz g;\; Abiethyl -1, 2, 4- oxadi azol i di n
e-3,5 d| one A sol ution dfFourdin fo484%t hék¢ \Pb[‘b%tene- 1, 2-di one (0.56 g,
4.0 I) in ethanol (20 nmL) was 30 added to

2- ( 2- am ngané ydbjstitdtior? ofdglyeine tbr g-alhindlih f2-plachbdutt & ERankpyecr widldsomF{2ekitnir(ot3,4%ibxgr1- 4. O
mmol) in e/bibmyl)dyiziﬂé)amﬂlé sodiliinesalt, @30 0np 16215 S (a3 treated with 1 N sodi um

hydr oxi de solution (8 nmL, 8 nmol) and allowed to stir for 24 hours at room
tenpgrature. The resulti]n | al ldi ssol ved in water and
passgé through an ion exXe %lﬂeﬁtgla%hﬁf&ég%@& Q&ﬁzlfb 200 nesh, H+ form,

eluting with water. The eCaledit [\ m3335 | Hedsh ar'\‘é%l*’ ilelding the title
compound as a cream col dr ¥ %?3%hi"h§-2qiy M1 Q. 45 g, 45%

225[err] (dec)); IR (KBr, cnferr] 3300, 3140, 1820, 1740, 1720, 1640; Ms
(+FAB} 244 siriilatty), the' stibstlididn (oPAAaninobifahboid\ddtd) for 4-&dinink inlthe Brodatre 3f Exalriple 14fidrdd br s,
3 NH), 4. 8iRarhind-313-didtd)1:cycldbdfsnyifaininflblésolc aéid (is lthdzgodium zam, b8Bal hijdratd.38.p.6R0-

170. 06, 188:°6{eck58.17, 152.72, 50.41, 41.68. 40

El emrental analysis for [err] Calc'd: C, 38.70; H 3.61; N, 22.56
Coyind: C, 39.10; H. E%g‘e@'ag&‘ggw}?sggyzﬁjoggﬁposane reaction

condi?ions as ill ustrat ¢&- to [err]-al ani ne and
4- et hoxy- 3- net hyl ami no- BCQ!%I HE1 6% - L "B“dﬂoieﬁ- ?d@l es
N-[ 2- (et hyl ami no) - 3, 4- 4i Ewed: 1] Gl 8bul dhdO¥bét B-1803n[ ne as the sodi um
salt, 1/4 [err] mp. 310 [err] (dec.). 50

El emental analysis for [err] He NaN2 04 0 1/4 H20 Cal c¢' d: C, 42.77; H,
4.26:® eami@247 Found: C, 42.77; H 3.88; N, 12.53 b) Sinilarly,

3- benzyl am no- 4- et hoxy- 3- cycl obut ene-1, 2-di one when reacted with

[ er r] al gfR-ifeApinocddedioxod-¢yclobuten-1-yl)aminolethyl]-1,2,4-oxadlazolidine-3,5-dlone

[ 3, 4- di oxo- 2[ (phenyl met hyl ) am no] - 1- cycl obut enyl ] am no] propanoi ¢ aci d as
the spdi ur selitien o B-amiApd-etheyyB-cyclaigiteneyD.2-dibeg (0156 @, (ddleromyl) ingethanol RO (LY 985 561
Bl [err Pdc@gﬂ@ 2-@-ammoe@rl)-sg#g»gdlazolldqu% Sdigne -hydrobxpmide (00 g AP @mol) in ethangli (100, -

H 4.531 mL). Ttheaguom gum 1N sodium hydroxude solutlon (8 mL 8 mmol) and allowed o

N-( 2- AnF?{6°’3244‘°'éfF 8%8om t%’ﬁ esyitiog preqipitaty 'A?"g BFiﬁ?q on of
e a@fmm S K
élrgggales ﬁ) ﬁ ’cn?ﬁ% Q:f pm%ﬁ' }JF +r B ;e qhkure
vas cong Ar '99 %ﬂzu,(rg cr‘u e -proﬁenyﬁ”r%p% oxy- 3, 4-
di"oxo- 1cyclo'u'n ht yeIIowsolld (5.6 The crude |nterrred|ate

was di ssolved in anhydr
40 Elemental analysis for CsHgNyOs « 0.45 H20

Calc'd: |’ C, 38.70; H, 3.61; N, 22.56
Found: C, 39.10; H, 3.24; N, 22.19

45 a) The samse reaction conditions as illustrated in Examples 1 and 2 applied to g-alanine and 4-ethoxy-3-
methylamino-3-cyclobutene-1,2-dione provides N-[2-(methylamino)-3,4~-dioxo-1-cyclobutenylilbeta-alanine
as the sodium salt, 1/4 H20, m.p. 310°C (dec.).

Elemental analysis for CsHgNaN204 ¢ 1/4 H20

Calc'd: C, 42.77; H, 4.26; N, 1247
Found: C, 42.77; H, 3.88; N, 1253

50

b) Similarly, 3-benzylamino-4-athoxy-3-cyclobutene-1,2-dione when reacted with g-alanine produces 3-[-
[3,4-dioxo-2[(phenylmethyl)amino}-1-cyclobutenyljamino]propanoic acid as the sodium salt, 1/2 H:0,
m.p. 208-302°C (dec.).



idi metshyl f ormam de (50 nL) and added dropwi se to a suspension of 60% sodi um
hydride (1.5 g, 37 mmol) in anhydgwgasgsgeshy! f ormam de (50 nl) under
nitrogen. The ani on was quenched with t-butyl bronoacetate (6.0 nm, 37
mmol ) and the reaction m xture was stirred for 1.5 hours, poured into water
(500 nL), extracted with[e [ nNd dried (MgSH) to
yield N (2-ethoxy-3,4-dip EB%EMQQ@@%%E HXaNéH" ‘%w@. openyl ) gl yci ne

1, 1-di net hyl et hyl ester. BTy iaﬁ%ﬁswe s Haf oY el 919y fl ash chronmat ogr aphy
(10 cm di aneter, el ution{vious: 200 tR¢ lakletBhe]i N 9 riol eum et her)
affordfng a yellow oil (4.56 g, 50%; 1H NMR [err] 300 MHz): [err]
5:88-5.72 (m 1H), 5.35-5.22 (m 2H), 4.80-4.68 (m 2H), 4.35, 4.08 (d, J =
7 Hz, 2H)Exampid8 3.95 (s, 2H), 1.48 (s, 9H), 1.45 (t, J =7 Hz, 3H).

Et hanol i c anmonia (25 nlL) was ‘added to.a flask containing

N- ( 2- ef,hg¥{2-Agnido-8A-dlono-1-cpclaiutant-wiyN-{2-propenyhglfidne ( 2- pr openyl ) gl.yci ne

1, 1-di rrethyl ethyl ester (2.5 g, 85 mvl) at roomtenperature. After 5
hours t he r&aelutonef di-diethey-Srpucohutoneberdionst €dg.a31dmmely in fethaad! (8P rill) a4 treated at

chr omat og{?‘&pﬁg‘t’%@“@ ritly pllyleming (2.3 ok 3 immrelliwhich wasdlisseivphin @thanoh(4g) m*:—h PYSF dAbediane)

to yi el d PREq2 Thafeprgorsmixtugg W&pﬁcﬁﬁt?ﬁﬁddﬁ)mmlaﬁ CI‘NP 42 R?ﬁ@ -§1°§he>m?e4-1 1-
di net hyl % W@?n"a@s %1"%‘1 VT'B‘”S“‘S'Idl @s(lgi B‘e rudo ‘Tf’Bs ‘
cnijerr]: 3 0’@1’2 e ( and ? %'gle gr:: s(?dl

24 16 !
(7 72) briém ‘1’ "@'4% cHo '“ f%é t° -
%{(2 jpon ;fg %:V&-zé_c;tn &ﬁ -- E{‘X ster UI’I yél ﬂ 'hyl
1 gL e e umaﬁ% i

8 7H 4 2 ,

d' C hl or onet ﬁﬂ%ll@dﬂd\&lé@ﬁ%ﬂ) Waé édasdjtow fladk dahtgfhd:m(i-éfho‘(ﬁﬁ hﬂ@gxooﬂéycfémrﬁ)l)-N-

ti rres) t q2-plopenyishivicie 111LdihéthylethiyD 861 0(2.5 1d, 48.9" o 128 roofS temPeriiide- Wdr L2 héid the
(0.80 B, réathion rmigturb fvds barvertiated bt fuffid B ag EhronmtogRphy3® &, didhldd, ehitid @ith 85640,
VB(El): Zddapditin dichiprométbidne) B4yield NOD-arifd-3,4-ddko-1-dydiohuten&iSylN6@propertyl)difidRe (TIVEO,
400 MHz) :dimetiiyRtt@iestobrs 8 whiHplid (7.6 4071%,, mpHB176 *5); 818 (KBr, &—()n3300, 9y 40, $812617¢6a], J
= 17 Hz, 18F) 165; S (Ed, 260 (M, 34), 210, (24), 18p,(109), 3091(56), 85 (89)rH8 (BB) 'H NBIR (DMSO, 400
\El/enren; aIMléﬂ)FeiIVQMU sf H2)] E84577 @al . tH).P.26 (d.d = 30 H33H), 5.18{(d, 4 OW) Hz, 1H), 4.3 34.0%r
Found:  nG4Hp(-396:9H).- H 4. 82; N, 12.86 45 a) Followi ng the procedure of
Exanpl e 3, %WW'%“&@@MH@N‘P@@WWNW’HH repenyialyeine bhrgimeid Pyt esteie
initial r(égcq.odmnol) nasg qu@gnem_ Zsjuapﬁ WdorgucAfacm (39(51 )_I_for 24 hours. The reaction mixture was

- cycl obut ?9??@? MY‘ ag Wﬁé"'zemsh difigulty (°1'8‘!3° é‘?"P imeshent al
anal vsiss tPl l4hy hi 62%, p1
53.05 3@? 2 8‘7" Vit oypefy 27 B, @%g@g&“’"@ Eﬁfﬁ%

|Q|/.t|al g@ ( k&L Pe

am no- 3, 4- di oxo- E yc obutenyl) N—(phenyl rret hyl)glycine, mp. 177-179[err]
9 EP 0 496 561 Bl El enprtad—aralysis—teor—fer+—GCaleyd: C, 60.00; H,
4.65; 49 N, 10.76 Found: CE'GBQWAMYSISFQ'C!I"@@O"'1NH2@0 61 5 Exanple 4 10
[ 2-[ (2- Am no- 3, 4- di oxo0- 1- Eyicebut ersoksy||) agdollenhislosphosphoni ¢ aci d

Found: | C,50.13; | H,482; | N,12.86

45 a) Following the procedure of Example 3, with the exception that 2-methylallylamine is employed as the
initial reactant, affords N-(2-amino-3,4-dioxo-1-cyclobutenyl)-N-(2-methyl-2-propenyl)glycine, m.p. 184-
186°C.

Elemental analysis for C1oHi2N204 ¢0.1 H20

Calc'd: C, 53.14; H, 5.44; N, 1239
Found: C, 53.09; H, 5.38; N, 12.16

50

b) Similarly, employing benzylamine as the initial reactant, the procedure of Example 3 affords N-(2-
amino-3,4-dioxo-1-cyclobutenyl)-N-(phenylmethyl)glycine, m.p. 177-179°C.



Fo a solution of 3,4-diethoxy-3-cycl obutene-1,2-dione (4.00 g, 23.5 mvl)
in ethanol (100 nlL) was added 2- ggigyagisgy Bghosphoni c acid di ethyl ester
(5.43 g, 30.0 nmol) in ethanol (100 ni) over a 1 hour period. After |eaving
overni ght the reaction nixture was preadsorbed onto silica gel and purified
by flash chromat ogr aphy T ferqgtion with 2.5-10%
| sopropanol in dichlorongt hﬁﬁgﬂrgb%&ﬁéfor& HIcH
[ 2-[ (2- et hoxy- 3, 4-di oxo-[L Q?V@‘I Gt@rfml-yﬁ)‘h‘iﬁ- n ]"bﬂ‘h@ llphosphoni ¢ aci d
diethyl ester as an oil WiP¥e: soG #8-Mi ds Hote%t a1 M® (13. 98 g, 55% np 66-68
O; IR (KBr, [err] 3400, 3180, 1800, 1700, 1600; MS (+FAB): 306 (M+, 100),
278 (14), 137 (14), 109 (35); 1H NWR (CDCs, 400 MHz): 6.58, 6.46 (br s,
NH), 4. 7Examiple4n 2H), 4.21-4.07 (m 4H), 4.00, 3.75 (br m 2H), 2.08 (d of
t, J =17.5 and 6.5 Hz, 2H), 1.46 (br m 3H), 1.35 (t, 20 J =7 Hz, 6H). A
sol uti on[2¢@-Amino-3,4-dloxo-1-cyclobuten-1-yl)amIno]ethyl]phosphonlc acld
[ 2- [(ﬁa et hoxy- 3, 4- di oxo- 1-cycl obut en- 1-yl ) am no] et hyl'] phosphoni ¢ acid
di et hyl esffem S(O!Utlmof ,4-dletRoxyrfroycjobitenedigfdiene t(hethal 2X510mal) n ethesolpliticmb) was
fl ask ecpfdpheamippatiylphespianisi acid s¥ethyLiestas ((5.48nal 38.0 mreqlldy etharioh(18] mLiyeiz Athew
et hanol |l?,"ri ?fl 'ﬁﬁogggl’?"?ﬂ"}t nopikidre| wes preadsarhed e plica gehand pyified &M@Eﬁﬁ
DG "19h°'\‘H°R {with éW&é "r°8'1°?a"§'t“i‘ F"F'i"?f@'“%( anp)Jp ie

terrper at[G °fh8’fy' cy‘Bcfb“ Qf’ °§'M'(]Ph Ic é’ Efeggr?" '8 "d'
resul tin Oéxéf h 5‘?’& fford
[2- (2 ﬁb

di et hy! EL |row S 2% 5 éz‘;a 99 (KB
Cm )20 1 0 ' 80 %Ez;é' J: e@.)l—d 207 17 W'fen-g%gr)\mo]&m Esag%mc feﬂ-nﬁ)ester H dﬁ"VR
(D'VSO 49%5“4?% I) in 1é E’&) 3) lacétt int 1 an d|¥on3u a%lfa)genz 11
(d of t,inidt Satdréted otfiHdlic’ anﬁn %: Biécell lin th Eﬂdltlo %odrs |
[err] Cahdur. Othe redetiorf dxllfe was ft §rr §; at roon’i\I terdgdratide EIPLm%I of @4 hﬂ U thenH

. 05; conbenttéledil vadao.Fhé kg Sblidwad kecrystallized from methanol in ethyl acetate to afford [2-[(2-
[2 [ (22 aamifss, Bdidodraaicbutenayantivlstigiiphbsphbnicatia ddtet ssyer bk galpi sdt ¢1.27q, 82%,
di et hyl mpt=en500152°¢ déc);hR Bty ai—e): (80591650 MS3(+FABRQY?) (MH, 1hO) 182 (20), 109 (15); *H
1, 2- di chNER(BRMS$ZAQ0 HZ): 3L (bnas3 Mi)ae €89 i(m, 4h),f3l7ase(maBH)Ch1 We Sf RdH Pfmhd RISt h a
reflux cdné@dns@ t8HH whi ch had previously been evacuated and pl aced under
nLiroggen. Bronmotrimethylsilane (2.6 nl, 19.8 mmol) was added to the flask
via syringe, and the reqctg|%nmgﬁg|%sqoy@mgﬁzog@tIﬂg);.gg or 10 m nutes. The

m xture was then concentlrateu HA—v-aege—to—preotpee—a—+rtpBt col ored solid

whi ch was di ssol ved in dei%8Pzdd Swi%er (8'0&%-_) NHEOhaf er was washed with
diethyl ether (2 x 100 niLf°u%fy lcGnteti r[ate810% n| VIB fthe resul ting rust
colored solid was recrystallized fromnethanol and water in ethylacetate to
produce t ha suspshsion®d [P (2:tmihos33t-dioxakaticlopatbit- G yWaminbjethylfpBosplddic Gicid Did¥y! asfer ene
2%5/ 239 ffibrhydrate(@B8qg, 3.2 winkl) (rkdy 1. 2dlichlbrpethahd §IF ;mLY whsfildeed iDkBazk whieh wad-enjippdder r |
(br weith 3Neflyx Bor@ignsbibands , whithi) had 1 p@Bouslil bdent gvacliated 1and Spldded aumder?7 nifsogela.,
El eFrometdmstayiailangd2.6 mio19.9 ramel) waSalideddo the figk via 2yringe, and e reqctipd mixturd\was] 2. 52
40 refluxed for 10 mlnutes The mixturerwag hen concentralgg inxgeuo to p{oduge @(gust coquad spid wigchg)
FoIIovmn B'd )T w ""f?s"ﬁé“eém "100""-)3“"

ani nonet Bﬁ"‘@t I°°@ : o %{9‘ ! % f in
9%::353%@@ FSman @5% fad %"B‘H‘H F5L A o o

Elemental analysis for CsHgN2OsP « 1/5 H20

Calc'd: C, 32.21; H, 4.24; N, 12.52
50 Found: C, 32.20; H, 4.00; N, 12.46

a) Following the procedure of Example 4, with the exception that aminomethylphosphonic acid diethyl
ester was employed as the reactant, gives [[{(2-amino-3,4-dioxo-1-cyclobutenyl)amino]methyliphosphonic

65 acid as a three quarter hydrate, m.p. 220-260° C (dec.).

10 -



£EP 0 496 561 Bl El enental analysis for [err] Calc'd: C, 27.35; H, 3.90;
N, 12.76 Found: C 27.72; H Bp3dN9ss6fB112. 39 5 b) Again, enploying
3-am nopropyl phosphoni ¢ aci d diethyl ester as the reactant in the process
of Exanple 4 gives [3-[(2-am no- 3, 4-di oxo-1

-cycl obut en- 1-yl ) am no] pr dp ”Fp@ - 230 [err](dec.).
10 El enental analysis for YEJ %Q%}'f&@ﬁ @glﬂ‘;ﬂ@ 4. 74, N, 11.96
Found: C, 35.94; H 4. 5?3"33 \IC n357q M V\Nﬂ?7§ i nobut yl. phosphoni ¢
acid diethyl ester as the fr E¥8dahtC: 257 He "'ﬁ"r cds® B9kanpl e 4, [4-[(2-
am no- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] but yl ] phosphoni ¢ acid 0 25 hydrate
I S obt ai ned) agaih,henpidying LBsdminoplopylphdstilonicd dcid dietwir ¢ster Gi€ Ghe) reactéht &0 the process of

El ement al @Exahglesids gives [§-K2-anjind<pd-ditxd:1-cyclébute-3-yedinolprdgylifhospBonic adill, . 320-
Found: C2338: @) H, 5. 01; N, 11.09 26 Exanple 5

[ (E)- 46J(2 Am no- 3, 4-di oxo- 1-cycl obut en- 1-yl ) am no] - 2- but enyl ] phosphoni c

FCE) - 4- (N- pht nal 11 oy - 5- putcncimaf Meb@Bubot voe, L oover (3. 58
25. 4 mml)pprepared by t hi Geildh old Coo. &b rin &t 424 aImN‘ir‘§ Oré. Chem , 54, 3%59
(1989) in ethanol (75 mL) 4ri |t K- 858 hWi'h%8 e hydrate (5 ni) and

broughts to reflux for 15 mnutes. The virtually solid reaction m xture was
concent r at eyl With d-aminobuityiphospachidosid iyl dstérds HmCkisatiantivi dlicoproadss of Exarhplon, [6-R50
m.) and di cminomsndidddra-epciobilibid1-phaninajbltillphdsphanicregidf0Rs hydrataiisatitared ag\the @roduct,
separ at i ng,m.p.l12280-242168ddes.).| ayer was agai n extracted w th dichl oronet hane (2 x
@WL) and the conbined organic |ayers were dried (Na2SO4) and
concentrated to afford [([F) Eﬁn@mlgga-,&,;fwms -0lbl4 oni ¢ acid diethyl
ester (5.32 g, 25 nmol); tHs- 40l ved i n et hanol
(100 nL) and added over 1150% CE@P@E aHot-$8% Ibb‘Q?L) 3, 4- di et hoxy- 3-
cycl obut ene- 1, 2- di one (4. 34 2F C43809p | {) H- 944 o N 0% g overnight, the
reaction mxture was concentrated 40 and purified by flash chronatography
(7.5 cM diameter, elution with 3% nethanol in dichloromethane) to yield
[ (E)-4- [(E:meipltcs(y 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] - 2- but enyl ] phosphoni c
aci d diethyl ester as a Ilght yeIIow oi | (7 15 g 85%) ; 1H NVR[ err] 200

: (8)-48 jndioxe Bowte inel-2 1S 2H) 4.23 (br
S 2H) g 4240(m4H) dodJ:22and7Hz H) t, J =7
Hz, 3H), 1. Agitrogen blanksted WJ“O’B?#) (Ergrdy- Phtha'"Ef'?iirPePﬂ &'V'éﬂ'?ﬂfiﬂh?"& @My BRE:58
combi ned QMZPﬁ @;}P@a;?ﬂé‘? dgf@pnmlas(% i g» £ 33p (niﬂ (25 mL)
but enyl ] d‘yﬂfF%'leij m@s‘?é}‘" t°ﬂ'“ f“‘ 59 dren ?'éﬂlsﬂ'tdl on
was Ieft 'r't 24358 mY sty

net haned ' '° ayer was again

"Q
o) b@ 2 m 3% e
1

d{ chl or ong d%ié &91§R on axy-3-
ReCf ystal é l%&lhé R 2Qond (432 dT@IsEHm%) Xﬂe aVifigl VSRt thé‘re% .ﬂﬁee&%tc%n }l’é'ﬁl
vol ume = fs raphy .5 cm diameter, elutlon wuth 3% methanol in dichloromethane) fo
[(E)-44( él[’(EPD[( tﬁ’oxfit @¥fasol T-&BbuAUL YRR BloLBRY #Ims&an%&wmﬁ RS QANight
aci d di et yybw 616¢7.16 §)85%y; '8 NMROCOUOL, 200 MAB) § 65 @Rk 5456 Gm, B 4771R J 1 HEAT
O ; | R (K&, 42 ®ds, 30)382-4.8 100sH), BY QY of HE4E; 22Nkd Hz,EAB) 48 8 Q8= 7M+3H), 133 )t, v £35
(62); 1H WNNR6HDVMSO, 400 MHz): [err] 7.5 (br s, 3NH), 5.74-5.68 (m 1H),
5.57- Ethanolic ammonia (235 mL) was combined with [(E)-4-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino}-2-
butenyl}phosphonic acid disthy! ester (7.15 g, 21.6 mmol) and the solution was left stining for 3 days and
then evaporated. Recrystallization from methanol in ethyl acetate removed a yellow impurity, but flash
chromatography (7.5 cm diameter, slution with 5% methanol in dichloromethane) was required to eliminate

a more polar contaminant. Recrystallization of this material with methanol in ethyl acetate (final volume =
200 mL) afforded [(E)-4-[(2-amino-3,4-dioxo-1-cyclobuten-1-yl)amino}-2-butenyllphosphonic acid diethyl es-
ter as a flocculant white solid (4.43 g, 68%, mp 145-147°C); IR (KBr, cm™"): 3280, 3100, 1800, 1640; MS
(+FAB): 303 (MH*, 100), 135 (62); 'H NMR (DMSO, 400 MHz): 5 7.5 (br s, 3NH), 5.74-5.68 (m, 1H), 5.57-
5.48 (m, 1H), 4.09 (br s, 2H), 4.02-3.91 (m, 4H), 2.64 (d of d, J = 21.5 and 7 Hz, 2H), 1.19 (t, J = 7 Hz,
6H).
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5.48 {m 1H), 4.09 (br s, 2H), 4.02-3.91 (m 4H), 2.64 (d of d, J = 21.5
and 7 Hz, 2H), 1.19 (t, J =7 HzepOeséOoB1 EP O 496 561 Bl El enent al
analysis for [err] Calc'd: C, 47, 68; H, .34, " N. 9.27 Found: C,
47. 46; H, 5.95; N, 9.21 5 A sol ution of

[(E)-4-[(2-am no-3, 4-di ¢xo0-1 | ﬂl}b{iﬂ] 2{but enyl ] phosphoni c
acid diethyl es- ter (1. %@@}ﬁé@lﬁ?ﬁﬁl‘?v vot-r+eqhyl silane (4.6 nm, 35
nmml ) in anhydrous 1, 2-di Eﬁ‘F‘br deCHRE (36: 884 Lind?7niltrogen was refl uxed
for 20 ninutes, and t hel Srit{48y A b 59% 4l M%2'r dsi due was di ssol ved
in 10°wat er (150 m.) and washed w th di ethyI ether (2 x 75 nL). The

resul ti ng Awblatioh af [(E)dd(@rambrotigiatitxe-deyduutbriiBylaoine-tsutdnglpbosphoniz sacid diethyl es-
recryst aérl(i.2gds.3 mowl) anek hiernadrimeithylsizndn (A6 malc 85 artme!) (irf anhyadrous ¢ Rwlithloroettizde (ASImL) t o
yi el d [ (usder sitrpgeR-was refluxed for 20 minutes, and then cooled and evaporated. The residue was dissolved in

ani noy,3, whied (16Q ML) andywaskad with gisthyhather (7 n | mb)- Thetresylfing eieriah lveasi concepiraiingsthe
third hy‘rﬁ\ﬂ%’ﬂ%’a&e@& wgs ;ﬁé!vﬁtellﬁeé fgom megepoege yl agefalg (fipgh volurep. ’23 akhto Wf‘ﬂé@ﬂ;{@'l R

( KBr :ég;l gten&]l_glymno butenyl hqnﬁ |d gg5th ate r24§ (Mg H
400 M4z)(°@§ J}E’;?‘P “Coldecy, "“%g 2 38
(d of o, NTEMSD. Ao e i SRS wrf&wea? J sagae
38.1 ; ?—|) 4. 66; N, 11.11 20 Found: 38. 10;
H, 4.46; N, 11.00 Exanple-6-25
[ 2-[ (2- Ami no- 3, 4- di oxo- 1f- dsentental engysistforyGs vt Gyl <l @] ¢t hygphosphonic acid A
cold (err) suspension of 2ysdd r (40 2.5 mol) in

ydrous di net hyl form %g‘hz %}Eﬁﬁ et::(jieﬁgtro%eJnﬁ!;hdZ}a1 treated with a

ut #%on of [2 [(2 et hOXy’- oxo—1 y’D1_UUU CTl-—.L-—y am nO] et hyl]-
phosphonl c acid diethyl ester (3.23 g, 10.6 mml), prepared as in Exanple
4, in dipethyl formam de (20 nL) 30 over 30 minutes. |odonethane (0.78 ni,
12.5 mm&;—&ég | ntroduced and the ice bath was renoved for 30 mnutes and
t hen ".' ' i In c acckd solution (20 ni).
The react+of S i i racted W|th

di chl or ormrep %9 9% s9J L&r(édo 'm 9:919 f%ﬂ‘{% ﬂl&

vacuum ( 15 Juncr n en dith! %ou %f[h Sg -{-§f2MinG hﬂgﬂt 0g-

raphy ( rny estef (3145 'gofb e\%ﬁm Ie k, i &l ili%rﬁ

atf or 15} [&e :(Dleﬁdt&OPéHm%ﬂﬂn i09% anl12.53 mol) was mtroduoed and the ice bath was removed for 30

cycl obutfifutds ant iR rdtiphidion inkrSdubioh Jop 110 Siibrie Rl Biutbn QA0 ML), BRlrGdciichSmibre O |

(3. 00 g,wa8%Mred likto (Wama (200 ah), extrddidddwithl didhloromdthdie (Ve 200 AR) dried 20g€ddiHand 100) ,

109 ( 20)conckhirsiduRinfierrhigh va@@mNIHIm) at 40 7 8- Thelofludé Matenbl)was purlied By Bih Chromatbg-,

3. 94, 3.rady (1§ cd idiametsr, 8ibtjon vithh 8.5%Smetthb)i in dichibonisthari®) forafford F9-[(2-cthot¥3,4-didb-1-m

3H), &. 3¥ci¢hutend-yhmathiemincdathyllphdsphertichanitbdietty! setbruasi amneil((3.00 gl §9%)f IR (neat, cm™)

[2-](2- e1t8953>171531620dM8>("6AB)- 32PdMB b UO@N109-(30);)' HNMR (CR /9P MHa); B HFBdZpordHs 40
%/d di et1§y4.09dm: 4. 393, 388 (o, 219, 335, Fid(s) SHIR SRARN.REY 18- 44 1 B BB & Jainoni a

solutio% & n) and left for 18 hours. After concentrating in vacuo, the

sol i d was %E‘F‘ lfesolutiond4p migioti-1@ethenyrierdinaprdcygioguten- hy')’“aﬁb’léf“%ﬂf']é‘“ Iphasaiionig ol urre

= 50 fﬂ_ ?try p%ar (3.00 g, 9 40 mmol) was compmed wnth ethanolic ammonia solutlon (70 mL and left for

[2-](2- il ‘?? ?‘FF‘E‘*’ac. d
di et hyl ‘%‘“"E?s r}ﬁ ‘Wj .%39 3320
3160, 1 Q 31 o 02
(20) 0 .éH 22
3.74 br S, 1@ Lr S, , ZJ =18 (and
1 22 t \] = 7 HZ, I;I Un%rrt a: anar OI pe) lUli Ui‘ iL.l

( Elemental analyS|s for Ci4 H19N2bs B

Calcd: | C,4552; | H,660; | N,0.65
50 Found: C, 45.41, H, 6.55, N, 9.65

A suspension of [2-[(2-amino-3,4-dioxo-1-cyclobuten-1-yl)methylamino]ethyllphosphonic acid diethyl
ester (660 mg, 23 mmol) in anhydrous 1.,2-dichlorosthane (20 mL) under nitrogen was treated with
bromotrimethylsilane (2.0 mL, 15 mmol) and heated io reflux for 10 minutes. The yellow solution was
concentrated and the resulting solid was dissolved in water (76 mL), washed with diethyl ether (2 x 50 mL)
and evaporated The solid was dissolved in boiling methanol, filtered, and concentrated with the addition of
ethy! acetate to a final volume of 75 mL to afford the title compound as a yellow solid (310 mg, 58%, mp
230-260°C dec); IR (KBr, cm™'): 3340, 1800; MS (-FAB): 233 (M-H, 32), 148 (100); '"H NMR (DMSO, 400
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12



Cal c'd: C, 45.52; H, 6. 60; N, 9. 65 50

Found: C, 45.41, . H 6.55, NEP®. 488 581 81spensi on of
[ 2-] (2-am no- 3, 4-di oxo- 1-cycl obut en-1-yl ) met hyl am no] et hyl ] phosphoni ¢ aci d
di ethyl ester (660 , 2.3 mmol) in anhydrous 1, 2-dichl-oroethane (20 nl)

under ni t MagST 8RR s; Nkt 388 (Rist 25316 st Ity ity bmd8 g T W 2H45 rmol ) and
heated to reflux for 10 nm_nutes. The vellow solution was 5 concentrated
and the resulting solid whs di Eﬁﬁémdnawaswac,e{“r{zagp m.),| washed wi th diethyl
ether (2 x 50 nL) and evaporg: 5k s F’ d in boiling
nethandl, filtered, and c rfcag’ Etceg hﬂtﬁgg dcﬂa of ethyl acetate to
a final volunme of 75 nL t rl"'e conbound—ad a yellow solid (310
nmg, 58% np 230-260C dec); IR (KBr, [err][: 3340, 1800; M5 (-FAB): 233
(M H, 32), aXglopingthe; proceAseViR I?@)ﬂlﬂlﬁ)ﬁ wWihOhel gxception-fhaianimmethgiphorahonieizdi [iethyl]
7.62 (b s,cs1HIS emgloysd ashine dnitiah ., gies ([[#-argino-34plioxoi -aygioluipnt fylimethyjamino}-g
and 7.5 Hz, meipjichosphenieaidampadfgi29diCdedr [err] 5
Cal c' d: C, 35.91; H, 74. N_11. 96 Found: C.__35.52, H 4.79;
N. 11.83 a) Followi ng thelpr ocmwam@gmmmmth t he exception that
am nonet hyl phosphoni ¢ aci ¢ ] oyed as the initial
reactam gives [[(2-am noJSf‘a Fj :gs Ebpﬁ[ an- A_,. et hyl am no]j -
met hyl ] phosphoni ¢ aci d, mbp. L\Lr JTJ et~ ntal anal ysis for
[err] Calc'd: C, 32.74; H 4. 12 N 12.73 15
Found: C, 32.62; H 4.15; N. 12.87 Example 7 20

- (7, 8- DE&EHLPE,B d| azabi ycI 0[4 2. 0] oct-1(6)-en-2- yI)et hyl ] phosphonic acid A
soI ut i &h of h I ester (3.06 g, 16

E}

1'1 g, 16 mml) and
sodi um cyan bolr ohy anol

pr epar ed un ﬁ)p|"° %he
| ut | Oro m ln
SO n chl r| il th
U"

sodi um cygg RAROL e u
was | eft X El th L&Bn @5& rsé'r | It A(ﬂe ﬁar% aZ‘A"ﬁH thdjh rochlorlc
hydr ochl ogdif th%% andl Was FIR{oldNR lvadlfoand HEQURRle Wis MaﬁféHthﬁO«Qte:t n{L)?N‘t HM&)S

di | uted Wi distd aﬁerqe,‘ézma ); thébduBBus 8 el Basiel B
Nhe aqueosturdtettydith SORSsdarmi chiofdd, &rid thinl ekivacidl twith &m&bf&m(wm qlrm ldﬂ&l (ﬂ@Js@k)l on,
30 sat Ur abahib 1ayer weS Qrdabsonsdl i oHi) hich @BI 448, purfbd tylfRiEh RXHRAGHAy I8 TR diameter,
chl or of or gradieht X%iulidh With) 5 - TH0E% CrhétiRflol (iR dichiodmetRdhs)C tol YidIE [2-[72BieRt:§pHdSphinpiRthypNt O
si | i ca gehmiad)ethylicarbamiccatidogheiyineliyl eddr Gisait paRryaidwyoil( (2.9€ gy 51i )R @est, @i-3)ds3v0t
el uti on wizb; S {+RAB):085aWaned), 8170k 'BINMR (ODEh400eWHZ):¢ AA6dMd5H), 5.46 (br s, NH),
[ 2- [ [ 22 d5-8 QBH) P63 PIOR Kyl 4HB B9 Kd, J = e Heo 2t 288 (§ oty raunT andHzd2H) RS\, e t5iSy |
ester as HzgH): &9y@|of b =018 and 7 H3(RH) 1.88 (brgyNH)| RB1((heé &t 7 HE AH). ) . 3300, 1715; MS
("+F B): 359 (M, 100), 91 (70); 1H NVR [err] 400 MHz): [err] 7.36 (m 5H),
A6 (br s, N, 35 5. 10] (@omettd anaffodfer 0, NR:E WS AED ] 3.29 (0 J = 5.5

Hz, 2H), 289(d0ft J E " TP 5—t—3 = 5.5 Hz, 2H), 1.95
(d of ¥ J =18 and 7 Hz, dq éc'zs;(gg‘ ; ”rﬁ@ 1.N"{°,77l-5;t, J =7 Hz, 6H).
El emental analysis for [erlPin | C 516 7.8 Cal ¢' d: C,
51. 55; H 7.73; N, 7.51 Found: C, 51.69; H 7.83; N, 7.53 To
a fl ask contlaianfiasigycon@iniig 8l % apdliladiomom earbol (3379 B . urider gitrogancheas adﬂ@r[@ﬁé—(ﬂhl@&
added L«? ygh inyNethiglaminolethyljcarbamic acid phenylmethyl ester (3.79 g, 10 mmol) in ethanol (60 mL),
followed by 1,4-cyclohexadiene (10.4 mL, 110 mmol). After stirring the suspension overnight, it was filtered
through Celite®, preadsorbed onto silica gel, and purified by flash chromatography (7 cm diameter, elution
with dried (MgSO:) 5/ 10/ 85 ammonium hydroxide/ methanol/dichloromethane) to afford [2-[(2-aminoethyl)-
amino]ethyl]phosphonic acid diethyl ester as a yellow oil (1.98 g, 88 %); MS (+FAB): 225 (MH*,9), 194
(100), 166 (34), 138 (71), 120 (38), 57 (39), 44 (32); 'H NMR (CDCl,, 400 MHz): § 4.18 - 404 (m, 4H), 2.91
(doft,J = 15and 7 Hz, 2H), 280 (t, J = 55 Hz, 2H), 268 {t, J= 55 Hz, 2H), 1.98 dof t,J = 18and 7
Hz, 2H), 1.68 (br s, 3 NH), 1.33 ¢, J = 7 Hz, 6H).

Solutions (10 mL each) of 3,4-diethoxy-3-cyclobutene-1,2-dione (1.27 mL, 8.8 mmol) and [2-[(2-
aminoethyl)aminojethyl]phosphonic acid disthyl ester (1.92 g, 8.6 mmol) in ethanol were injected separately
via syringe pump into refluxing ethanol (22 mL) over 3 hours. After refluxing overnight, the red-brown
solution was preadsorbed onto silica gel and purified by flash chromatography (7 cm diameter, gradient
elution with 2.5 - 10 % methanol in ethyl acetate) and recrystallization {methanol in ethyl acetate) to yield
[2-(7,8-dioxo-2,5-diazabicyclo[4.2.0]oct-1(6)-en-2-ylethyllphosphonic acid diethyl ester as a beige solid
(0.78 g, 30 %, mp 115-116 *C); IR (KBr, cm™): 3170, 1780, 1660; MS (+FAB): 303 (MH*, 100), 109 (38);
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46 yphosphi nyl ) et hyl ] am no] et hyl ] carbam ¢ aci d phenyl nethyl ester (3.79 g,
mmol ). After stirring the suspension overnight, it was filtered through
Celite[err, preadsorbed onto silica gel, and purified by flash
chr onat d’g%ﬂ?D@?- BpMif)a frgBt for s. )48 408t(M. 4D\i389 - BB (. 2H). 368+ 38% (My@Hbni um
am nol et hyl i phosphoni ¢ oil (1.98 g, 88 %; .
M5 (+ FAB): 225 (err), 120 (38), 57 (39), 44
(32);®*H NMR [err] 400 1)Nﬁ«3 (d of t, J = 15 and
t,J:18and7Hz 2H) , = 7 Hz, 6H).
Solutions (10 nL each) of 3, 4- d| et hoxy 3 cycl obut ene-1, 2-dione (1.27 m,
8.6 nypol ) Arsdufiop- ¢f Eﬂ.&ﬁpw@étdw#?qm[ﬁépbﬂﬁﬁ Pty Waphpaphosisi abidt idisthy) ?St%st er
i nto refipadrpder e for Zhmisptes. JHhe pooipd Hengticn mixtyrp was F@P?"EI’%P% EEEQ*I?P WP t he
r ed- br okpFId® r”a% figsalvachie W %@QPs‘B'r)BéQjW%?H?"oW'@mﬂwbet (3 ﬁ??d“ 'f @ﬁ?" "9 P‘ash
chr omat ggyeagﬁq 7“‘?5{;??'81' \isiatzind by F"&’off‘;g]h %’I‘%ﬁ 'i“BrF W"te fhano ' °° f in
ethylrsa::g‘l %?ﬁ‘c lw)l y Sl owso d rec G h eId
[2-(7, 8- ﬁ]: %@ﬁ ¢ acid
AT, %1“ er% ot
Q}QG 561 Bl [err] 4.16 : —3- . n 2H), 3.63 - 3.60
(m 2=rﬂ|) 3.48 (t, J = 5 |Hz, Jfgmental apalygisforffsty1N2GsP= 18 1and 7.5 Hz, 2H), 1.33
J =7 Hz, 6H). HE errenmh-d,arabmi_oa; flon, 450f r|] NCol.as' : C, 47.68; H,
[ 2- (7, 8-di oxo- 2, 5-di azabrtyctof 22 0toct=1(6)-en-2-yt ) et hyl ] phosphoni c
acid 2d5i ethyl ester (0.78 g, 2.6 nmol) and bronotrinethylsilane (2.1 m., 16
nmol )i %, 2-di chl oroet hane (30 nmL) was refluxed under nitrogen for 20
ggsme BlofS £b UfathbicJoibfRiz¥inoh Heib)gihifhphEERBHo Bk di ethyl ether (3 x
keer yst al | hzagbidy OMaibrobyiarbinic 886l pBRRIGI +4308.171) Joomitbis! Eomefphi d 15
concent rradtefiol 2100 niLEwés)iRdpatel uddRe nifrdganMuBiandlic hydirdgSrogMonievAdladded uyitil SHeGollitoR
title coompamsddsligitlyaacidid (pbe.SIAfer éderdl/ hairs 8 action was? thade’ Qcidlic Gpldl &1cs) ; with R
(KBr, [ eondentralsdOfydrodtliori¢ adid\Bje: medivhbol (vhé lebnpved id Viie snp@ivis @éstitue pasodilutBCivith widdd
El enent ciodium hydrexide sblgtion] saturaled with sefid godium chidride3 @ndDtien extradted with Ohlorofor (8 .588
FUd mly; TheJirigd (NazSQ4) grg@nlc layer was preadsorad gnto siliga @al; [purifigd by flash chromatog-
[ 25( 8, 9-"amhyx(6-cm diamplerz gradieqicelfos with 3 né’ﬂ-"&(] npthapa) -ip dig 'yrempq Ro¥glthd#ilE aci d
adq phe
g, 29%mif} -°m T 2-BRNdY. %H) r‘g\@ LS (H'Hdﬂé?)h? > SHM ﬁgh
SR i R
pr epar e lgb?g&%ﬁz b INEPRE B(d Fd’gef‘?%’]‘i’l ort P-adaéd™ t he
Sol it or rmwﬂgaﬁs @ffeih xﬁ: .)ew nﬁm a:bs.a. ,ﬁpn [ o
" act koM #hifmofl o.i .i ﬁm&iﬁgﬂ; %gd Ef'% e the
onto silica gel and purified by flash chromatography (7 cm diameter, gradient elution was 2.5-10% methanol
in dichloromethane) to yield [3-[[2-(diethoxyphosphinyl)ethyl}(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino}-
propyllcarbamic acid phenylmethyl ester as a viscous oil (3.75 g, 89%); *H NMR (CDCls, 400 MHz): 5 7.35
2H), 2.16-2.05 (m, 2H), 1.85-1.79 (m, 2H), 1.47, 1.41 (, J=7Hz, 3H), 1.34 (t, J=7 Hz, BH).
To a flask containing 10% palladium on carbon (2.11 g) under nitrogen was added [3-[[2-(diethox-
yphosphinyl)ethyl](2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-aminolpropyllcarbamic acid phenylmethyl ester
65 stirring for 5 hours, the reaction mixture was filtered through Celite® and concentrated in vacuo to yield a
crude solid, which was recrystallized from methanol and ethyl acetate (total volume = 20 mL), filtered, and
washed with hexane to afford [2-(8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-yl)ethyl]phosphonic acid

10 nmmol ) in ethanol (50 nlL), folgémoades b1 B14-cycl ohexadi ene (10.4 nL, 110
hydr oxi 3B ﬁnéﬂ%’f'?@?'ﬁd?%‘dﬁ@?b#ﬁtﬁéﬁ‘éﬁﬁé% fl§? & '{2 Hz28 i noet hyl ) -
) . T
7 Hz, 2H), 2.80 (t, J = -j, Gﬁ Hz, 2H), 1.98 (d of
(1 92 g 0B e mo iand bromaiipethylgilane €2ﬁj'é'et1§d""§®p'a bP-ickloresthane (39
di et hyl gxﬁ
(Kr . e ‘@1“?@%?7 gbg'ié b NG .( FAB) | 303 [err] 100), 109 (38) 13 EP
(t,
6. 34; N, 9.27 Found: Foulnd: 70,%3,30 Hl4.989; 32N, 11.11IN} 9. 22 A sol ution of
m nut es. ool ed reaction m xture was concentrated in vacuo, and the
bei ge | rEnbdphénie A GEinWESer (SBPY.CH rwiolf hridlsodirh @YanobordBydride (2Rl 434 fnol) in dry
MHz) : 55 J25@L). Aflar Washing) with ldjethyBetid (3 x 30 B1B), thenaquielys lar Bds basifie®® gHT10 Wit) 1 N20
30 Ad'gtb?’%iﬁ'l%??'"éﬁ'?e‘ H‘F%’ 8 methyl pgie gﬁéHW Ps%ﬂ’e“r)-' 6. 11
i'%5° | Ok
net hanol 3%, 165N dissbiVedéiakél (5?; l&a%b %?mdh‘?%ne% §drbed
50 (m, 5H), 5.45 (br m, NH), 5.09 (s, 2H), 4.80-4.71 (m, 2H), 4.16-4.09 (m, 4H), 3.90-3.48 (m, 4H), 3.23-3.20 (m,
(2.11 g, 4.2 mmol) in absolute ethanol (180 mL), followed by 1,4-cyclohexadiene (4.3 mL, 46 mmol). After
diethyl ester hemihydrate as a cream colored solid (0.82 g, 62%, mp 148-149°C); IR (KBr, cm™"): 1810; 'H
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36 (26 nL). After washing with diethyl ether (3 x 30 nL), the aqueous

| ayer was basified to pH 10w th 1ghg4yéigeigiydr oxi de solution, saturated
with solid sodiumchloride, and then extracted with chloroform (3 x 50 m).
The dried (err) organic |ayer -was preadsorbed onto silica gel and purified
by flash cNMBeRGky 400 Miye 7.50 (bms, §HRABS-@1Q (ny MEY] i4.08:4.06 tm) 2H)) B.51A8.861(nh 4H), 209 &
met hanol i of th=dRlkes Gtz RHI8.J0-2.04 (. @H)d1.343 P[=27 Hz, 6H).

(di et hoxyphosphi nyl)ethyl] am no] propyl ] carbani ¢_acid phenyl nethyl ester as

a waxy solid (3.86 g, 36 %1Elbﬁer@analyén@%ﬁégHﬁW;(')s)"ﬂ/z?’ ep.| 1720, 1250, 1030;
M5 (+ FAB): 373 (NMH+, 100) - o e 406—MHZ) . 7.36 - 7.29 (m
5H), 5.58 (br s, NH), 5.00| (@ C.47.98 ngﬂsﬂg) 3.29 (q, J = 6 Hz,
oH). 2.91 (d of t, J = 16 hJdRung" cm3 Hiﬁsh 852 |1, 2H), 1.98 (d of
t, J =17 and 7 Hz, 2H), 1.70 (p, J = 6 Hz, 2H), 1.31 (t, J = 7 Hz, 6H). A
sol uti op, of [A3souftich- QUIMB,MMWgwimlblﬁemlnyﬁ-j (Brani2ey))ghydiphosghosic [asit distteC iester
phenyl met hi}i41 @s #&rmnia) ang yomekineth@lsianenid? inLi 32 mivslpinudre 12tdivalnobthdnd G507in)) was
added overrefegfon g minuteg utder, nitibgen.the \codedcrpadtiorhmiderecwas cncditaied if PacBo,rand thib6
mrol ) di ss'@?’%d‘”%?t Jiasplvad in Sesteri(100 Ml tand weshad iwitty disthuk ethay {8 x TBhwLy Buec waterwas
m xture wa’§ Yed A1 ¥asu%y @l g resulting solicywascrpcrystalizes i an water ang ispproaiol to afford [2-(8.9-
chr onat agr & %gﬁ?ﬂ'ﬁyﬁ?[ ﬁ'g]P‘é}"mgF -2delbfiphesphanic seid\gae fifth Rydratsoas pexelieynedlid (091
di chl or ome?’ %(gg ec); IR (K Br, cm™"): 1800; 'H NMR (DMSO 1 drop of DCI, 400 MHz): 5 3.85-3.79
[3 [[2- (di A 1:}25’f3r‘?§l('1"(2§')étgﬁd>§§f’%’4mdl oxo- 1- cycl obut en- 1-yl ) ani n
ropyl ] carbam c acid oil (3.75 g, 89%;
MR err] 400 MHz): [err FleBi®nta @nalysigiior Sirf):sNLBs AL /5(Ha 0 NH), 5.09 (s,

2H), 4.80-4.71 (m 2H), 4. GCafg.dg)g g%égwg D- gamgemi 4H), 3.23-3.20 (m

2H), 2.16-2.05 (m 2H), 1.8%lha/9 . H1427 : , J =7THz, 3H), 1.34
(t, J =7 Hz, 6H). To a fl| ask—eontarprre—10%par-Hadi-tm—of carbon (2 11 g)
under nitrogen was added [3-[[2-(di et hox-

yphosphi nyl ) et yI ] (2- et hoxy- 3, 4- di oxo- 1- cycl obut en- 1-yl ) -am nol propyl ] car ba
m c aci thyl ester (2 11 g, 4. 2 mml) in absol ute et hanol (180

m.), folloy ﬂ Yo 1%-3&, 5 stirring

e e gt e

ererr] and
Wi t h hexang;oo ol fif L6 nltrlle (90 mL) over 2 hours with vigorous mechan cal j s‘g @e?dﬁaf t en, was le| overnlght
|

[ 2- (8, 9- di ™éQeadtidh-rititd M EorednBhtey 1-vadud @Rd tht f |d§J'w Qgﬂvﬁ P whictC1 d
di et hyl eSﬁr@ﬁocfb@éﬂd?ééﬂM%& QddRa. ﬂlecrﬁlmvﬁa@ltﬁﬁtgdjwﬁpll lc%ld idon"URtil it just
148-[err] thred yelitw, washed Wwith di€hiddimelivane (3 xE280 M ambr 12) by the addition of
El enent @l 28 bl spdium HydroxidecsolulionCahe pidduct whs eﬂct&gmto chiokofofim Q’% x 250 ML), &iedwith

Found: Godidr8 sidifite, and-tonéentrated to yield, (33ming-2Aydedypropycarifaiic acid 1,1-dimethylethyl ester

[ 2. (,8, 9- diasaovhite &olid (7¥BaulH G4 aipGf7 72 » O} IROKBr]crh7): 3380; 1B8Y; IMSt+Fyb)l 181 qmpY) @z)j 135
acid diet 2(300) ,8(78); 'H NMBICRGls, 40GMHzIH 504clbrcs, NHID A5 1 3,606t yH)S3.340r822((¢h, T),r8L12 - 32
mol ) in d¥8p (7, tHABHY ofrdod t=htdrand @ 52, 1, 2.604ckof daf FUReMd .91z, 28), méh(st @. under
nitrogeff. Th& splefion ek{S-prine-2-hysioxmiranyDeatbamig sicid o slisrethy lethel dsten(7.7g.uk mmldsotibre
resi due weEanaas 657 8f2 mmelsand diethylRpremosthylpkpspiinadiee (11 3imLhB5meelhip jabssiutecatha®  x
75 ). Th(é5 )éfYas a’?‘bvﬂ?ve'afmﬂ‘ \ 5!& Mixture;was reflyed, @srupbtuan@ wapherjcopepstrated in
recrystal I} 2’? "ﬁ/é’l'f“’é?"ssﬁﬁ?f ip gby % m't’@"%?‘f'b’i"ﬁsg badgpnty siligasgel and purified

di 2,.6- ’8 A3 t° hin dichierometane) f°
fiteh hydr " a('tz!?’
(brg
: ng {2 12 %%

08 hyl
I o R
3.35-3.32 z(gm(m i 27 @50 6) gsu s

for [err] @Qnd 7 Hz 2H), 1.43 (s, 9H), 132 t J = 7Hz,6
10. 68 Fgund: To a Solutih oPB4-disthdily-34 y&&utene— -du;rQ B8 n&%ﬁ?ﬁﬁlgwneabgﬂute ethanol (180 mL)
prepared under nitrogen, was added a solution of [3-[[2-(disthoxyphosphinyl)ethyllamino]-2-hydroxypropyl}-

carbamic acid 1,1-dimethylethyl ester (12.11 g, 34 mmol) in ethanol (60 mL) over 1 hour. The reaction

mixture was stirred at room temperature overnight and then concentrated in vacuo. The residue was

dissolved in chloroform (150 mL), preadsorbed onto silica gel, and purified by flash chromatography (7 cm

65 diameter, gradient elution with 2.5 - 15 % methanol in dichloromethans) to yield [3-{[2-(diethoxyphosphinyl)-
ethyl](2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino}-2-hydroxypropylicarbamic acid 1,1-dimethylethyl ester

as a clear viscous oil (11.34 g, 70 %); IR (neat, cm™"): 3350, 1800, 1700: 'H NMR (CDCl;, 400 MHz): 5

§.37, 5.19 (br s, NH), 4.82 - 4.72 (m, 3H), 4.16 - 3.11 (m, 11 H), 2.24 - 2.14 (m, 2H), 1.47 - 1.43 (m, 12 H),
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[2- (4-Hydr oxy- 8, 9- di oxo- 2, 6- di azabi cycl o[ 5. 2. 0] non- 1(7) - en- 2-yl) et hyl ] phosp
honi ¢ acid A sol ution of 1 3- di agpsed-sBY B1oXypropane (27.0 g, 0.300 nol)
in dry acetonitrile (270 nmL) was 30 nmintained at ambi ent tenperature with
a water bath and was treated with di-t-butyl dicarbonate (23.0 nm_, 0.100
nmol ) in B3drm THeI6H).(90 nL) over 2 hours with vigorous nechanical stirring
and then wés sbidiot ¢y E-{E&-(gibthoxyfteephingijethyll(athery:8i4edicxo-fraxrlobuter EviiamineEhyidrexy ac uo
and t he vrsepvinatbamigsacidi Steimotaylethyh epted (18-3¢ 2584 mmpol) tiey 9G¥ dMmigrasidpdPembl war een
was addeereparadeundei nirpgen g  stifrech et fpomy temperatige (RYerpight T reactian i rejxtere | was thep
until &t "E@‘f'at?‘hi"ri’éﬁl’%ﬂﬁlwelﬂ‘vﬁ thigk yellew oflj whichavas eiseeivordn phsplute ethagol 2156 "}H_r"d and
t hen rrad & fopwisg, prey 3 ’sttﬂé %P!i’él‘i”t Pfo‘ﬂ's‘t?f°9§3t“32‘a"5“°l\ﬁ‘§6d"'u

sol uti on Q‘P'e‘:* d:?LgP ‘gﬂF’ i ng oyqgmight i°9 "E!’F‘I"'?) ol g’ﬁu""g asﬁm;fﬂr Do y‘f(:ed

wi th sodl o [2§‘h ro>%89d|ox e
sy g%?%%)

ragiont etu %r% om IC [0 /( an
(3, e poag e RRRL G % é eﬂ%[
191 (e s N A, e
g?f Srth, 6 3 Cis i 8y 14(d1=;H)d=21383 (d

NH) i), 3.8 3 ]
d, @‘4Hz, 26) dofd J )13and 7(.5Hz (s,
9H) 45) A sol ution of (3 am no 2- hydroxypropyl ) carbam c aC| d

1, 1-di et hyl et hyl ester (773 g d carbpnate (6.52 g, 62
mrol ) and di ethyl 2-bronpet hy‘f'I ‘%ﬂ%ﬁ&ﬂ%"%# eGP “an mrol ) in absolute
et hanol (150 nL) was prepacalew:unctens.ae,t olgmz hiNe8A3 xf ure was refl uxed

ver_’ni ght and was then cprfoantr ptGd7.0h yad®at; TheN, 8851 Hue was di ssol ved in
oreform (150 nL) and en preadsorbed onto silica gel and purified by

f l'ash chr O'ﬁté)g&ﬁﬂmﬁf QZ%W&rQJy%%&S-z e-%?ﬁ) s £1hbni1 0 et -f iR ihgiipRosphenit hd

et hanol gy db 150 fbl) Li dfy 1,2diGldtbethane (100 mL) under nitrogen, was added
[3-[[2- (Qrbﬁbthﬁ&t{ Qﬁp(blzm)eﬁtrh}%l)l aha Raabtion mIMGH WaY Rk | thICE) RMAnA thdhi &bn-

1, 1- di megdnyrhted iaWacue&& gibld ASyeffowcdPdngé iR Switich! wds kilesdli@d Gh water (%00, mil)Rrrie Wik wher 1]
3320, 2% 7d&shedl wifiOsthet 1375 1001101 Gind Mon Corcériiited BT cioMbHieldGBgolid whibh w&0pberystalizédl 00) ;
[err] 40BGonVhezger ih dsoplopdmol2fd (illd [2-(4-Hyifpxy-819-difico-2,64did2abicy¢10[5.4.6{hon-137)-6r-2{yhathylH) ,

3. 32 - 2plpephoniv acldHpne SxivBydfath asfa phle vellow &dlid #1179 &3 86 %:imp 2BBI) 27@ : G Ged);dR@KRrd, J
= 12 andc@8T'B 3480, 3226]) 1820 MS(-FAR): 875 (M-H, 22)-14B8 0gn'ti NMRKDMSDH) drogd of %1, (460 MBIER) 3
32 (9 3.90 (m, MH)i8,85 6 13)74 (B.2H), 3.46Td Ja= J8|Hat 1HMB.M(d of d, J = 13 and 7 Hz, 1H), 3.28 (m,

3, 4-di et Abx 1,983 18PdnoAkt ene- 1, 2-dione (5.0 nmL, 34 nmol) in absol ute ethanol
(180 mL) prepared under mtroqen was added a sol ution of

[ 3-[[ 2- (di et hoxyphosphi nyl )@g,ﬁbyiaﬂaamm},rgnhngbspxwwyl ]- carbam c acid

1, 1-di et hyl et hyl ester (% 21T T "LllolllUI (60 nL) over 1 hour.
The reaction m xture was f‘f‘? Es.(?oo ';f el ﬂ 81? dverni ght and then
concentrated in vacuo. THe PB%j Rhtfs avi: ’i 3 HI or of or m (150 m),
prkg,dsorbed onto silica gel, and purified by fl ash chromat ography (7 cm 55
di anmet er, &) Falibwing tthechrepedue ofv\ExamplQ 95with thérexoption thatR2-dimethyH1 Stplaparerieminewes t o
yi el d [ 3-[¢nplayed as the xappiansgives Ry p-dimethyl-8,9-dioxo-2,6-diazabicyclo[5.2.0lnon-1(7)-en-2-yl)ethyl}-

et hy| 14 2- eheepronicaciereng ipsirate, epBR heR2eE (deo)| ) ani no] - 2- hydr oxypropyl ] car bam ¢
acid 1,1-dinethylethyl ester as a clear vjiscous 0jl .34 g9, 70 %; IR
(neat,[err]: 3350, 1800, [1766mentatsnalysisNSC; By NJOs#0MH, :): [err] 5.37, 5.19
(br s, NH, 4.82 - 4.72 ( ST &~ 13 < , 2.24 - 2.14 (m
oH), 1.47 - 1.43 (m 12 WWE:L% glféz 13}5%’%1 Bl ofa3f (t. J =7 Hz, 6H. A
sol ution of . - i

[ 3-[[ 2- (di et hoxyphosphi nyl ) et hyl ] (2-ethoxy-3, 4-di oxo-1-cycl obuten-1-yl)amn
0- 2- hydr oxb) Fpjiawingythg owedsianei of Exanipde 9., withdheretchitior that/ 1.3-etopasedigmiide 81l diethyp 3-
mrol ) i n 98omeprapyiphosphanste) a ﬂmremyntmyeqatadﬁ&fl-e@ 2 fidizpbieycipl5 3 @lean-HAen2tWr r ed
at rog t eRipRYARDEANRNICGARY MP dfft- 246 HE- r eacti on ni xture was then 5
concentrated in vacuo to yield a thick vellow oil. which was dissolved in
absol ute ethanol (120 nL andaa.ddﬁdardryeiﬁfmsﬁmwmspl 5 hours to a solution

of diisopropyl et hyl am ne iﬁ% T H LETE et hanol (360 nL).

Qﬂf\
O-\

) ! sl .
After refluxing overnight realt.l h i ﬁ e ngentrated in vacuo
and the resi due was di ssbivd %C L% o fﬁ’{mu V\ﬁ's19]qg br eadsor bed ont o
silica gel and purified by flash chromat ogrtaphy (9 cmdianeter, gradient
el uti on wi ®rolipwing e pracadurehef fRsamplad, (Nitk Mie eresntion ket b§-propanpdiamine and diethyl (E}-(3-
[ 2- (4- hydreMeye-Bproregylighesphonate are the reactants, gives [(E)-3-(8,9-diox0-2,6-diazabicyclo[6.2.0]non-1(7)-
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10 2,6-diazabicyclo[5.2.0]lnon-1 (7)-en-2-yl)ethyl]phosphonic acid diethyl
ester as a white solid (5.94 g, 74¥p gudeke?m1 171 ©O IR (KBr, cnferr]):
3330, 3200, 1800, 1250, 1030; Ms (+ FAB): 333 (MH+, 100), 185 (50), 179
(78); HNWR [err] 400 MHz): 7.18 (br s, NH), 4.52 - 4.44 (m1H), 4.20 (m
1H), 4.14 - e#-264)-1(pmperiPhosihoni@acid dhe Eidth hydrat® Irfip, 258 - 875 C @eck4 (m 2H), 3. 36
(d, J =14 Hz, 1H), 2.33 - 2.13 {m 2H), 1.32 (d of t, J = 13 and 7 Hz,
6H). 15 El enmental anal ysis|f . H, 6.37; N.
8.43 Found:  C, 47.07; gsmg"%r%'yg@“c‘q”q”a’égp.:/',1'63&8\, ution of

[ 2- (4- hydr oxy- 8, 9- di oxo- 2, 6%Féz%b|°c [5.“2‘.‘-@1-]'n)nN=ﬂg-’f -Bn-2-yl) et hyl ] phosp
honi c acid di ethyl ester (pFaung: [7Cs H#6%y N199% khi or oet hane (100
nm.) under nitrogen, was added bronotrinethylsilane (9.2 nL, 60 nmol). The
reaction mixture was refluxed for 20 min and then con- centrated in vacuo
to yiel d aExamipleoto- or ange foam -which was dissolved in water (100 nL). The
water wds 25 washed with et her (3 x 100 nL) and then concentrated in vacuo

to yi el d a8s8-Dlaxg-2fidazabloyweiol§.2:03m a water in isopropanol to

yield [2-(4- h droxy 8 9- di oxo- 2, 6-di azabi cycloaLrg 2.0]non-1

(7)-en-2-yl) ‘;l: PrPEY')%?Chaﬂ“coﬁ@d hervinethyl egiere (708 & 4l ’ém‘;))alar"bv!)' N-

solid (1 791 7@ @L zezmmo» Te%x;;ous mewmanm (190 mSugder @zoser was

1820; MBS (Qq.o BIIO o and er ht_p oec;l &'t

g/]l:izzj ? 20 de H%fv(-z DH{Z 2§$ ?‘é lb 6x:d2 utl a a uoj! Fi)éxtr aI

anaI'SISI s[e i Ior L%gh:z uinsu d‘ §
N\ reove m fo uri ie flash di i

H ™. 5920 {a‘ e cﬁcﬁl&orﬁ 8) -[[ Hi ylo Zr n§/| hyll

exception fhab e cgaam%t ity o4 Rt AR v e AL

reactant, Wm%E€$7.35 (m, 5H), 5.43 (br s, NH), 5.09 (s, 2H).335 324 (m 4H),268 t, J = 65 Hz, 2H) 1.68 (p, J

[2-(4, 4- d| Xed M2, o8 ),9. aglisQoHy- 2, 6- di azabi cycl o[ ] non- 1 )-en-2-yl ethyl]-

40 Phos phQRi dihaidit GoliieR QoW roR (1, mmaﬁﬁemyu&&%iwﬁﬂ)ﬁnﬁaﬂﬁm.nab.emearedm.c acid
anal ysi $° f ghenfimbthy oSiad @.48lg, 13.9mél3undiéh; nitrobbn Was 2bded to Bl4-dBthdxy-addyciobutens-1,2-dione
Found: C(2.04mL, 98 ;mmol) lih thé sdorb; solveri(60 MLYBveb) hdu| Afterva.5gore Réury) the Geadion enixadre was
Exanpl e 9, pishdsbrbédantecstiice pé! iandpuritiedit by Hlash-obrooyatagreghy &5 ¢ne diametertigrediény blutida with 30
br onopr opy kopsocs pivgireaétaie b petréléuen etieg)ao affords[3-[i(N, twdirpethylethyloxycarbonyl)methyl}-(2-ethoxy-3,4-
[ Sv( 8, 9- ﬁ| divxe-12GyGloblitenzi ataroipaiprogyicapba®icragid- pherfylmethyhesier ypb p-visEis colorless oil (5.26 g,
pr opyI ] pho@hPEEME (@) 447 (Mbi*.2W00), 391238; *H NMR @Dﬂmmd\ﬂméirﬁa?lﬁﬁémeﬂ'b»cﬁ-55£ 9% (pr m,
Calc d:  &H), 530 Go2H), 4.75, 483 @1d = 7 HzNzl-l)wzszgsgg; 2H), 3.74, 3.49 (t, J = 6.5 Hz, 2H), 3.20 - 3.22
Found C(m.2H). 984 - 1.75{m 2H)p1.48, 147 (g O 1f§ F’bl"l"bvvl n t he procedur e of o

mpl e 9 1i°H= qowed @9c8bf!aP'b?P"taﬁt§91 )dmpraw@qeﬁgqas e

ChI or o- F(b ylb(z-teﬁ\%; xaﬂtc lob égl)ammo]propyl] rbamic md

[(E) 3- (8 9“ Yggg ab‘| s?‘b " ol ;:l‘fyﬁ??*"é?"'&g:g“ g
e a orQe an a‘ 'b |sso g\i

yl)- 1m° iqUS, w J%g
éc’j Ele (7)/5%“? dlafbter, Grabi nt%sﬁl th 25 I in (Ehlor m ane) to yi

10 18 8 o dloxo-2 8-diazabicyclo[5.2.0]non-1(7)-en-2-yl)acstic acid 1 1-methylethyl oster as a white solid (2.50 g,

82 %, mp 167 - 168 *C); IR (KBr, cm™"): 3200, 1800, 1720; MS (El): 266 (M*, 42), 210 (33), 166 (37), 165
(100), 154 (58), 138 (37), 70 (58); 'H NMR (DMSO, 400 MHz): 5 8.62 (br s, NH), 4.38 (s, 2H), 3.36 - 3.27 (m,
4H), 1.91 (m, 2H), 1.40 (s, 9H).

45 Elemental analysis for C1aH1eN20g

Calc'd: C, 58.63; H, 6.81; N, 10.52
Found: C.5857; | H,6.78; N, 10.40

50 An ethanolic (86 mL) solution of (8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-yl)acetic acid 1,1-
dimethylethyl ester (2.29 g, 8.60 mmol) was treated at room temperature with 2.5 N sodium hydroxide
solution (3.5 mL, 8.7 mmol) and left stirring overnight. The suspension was filtered, washing with ethyl
acetate to give a solid which was recrystallized from methanol / water / isopropanol (final volume 50 mL) to
afford (8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-yl)acetic acid sodium salt hydrate (1.43 g, 66 %, mp

56 280 - 300 °C dec); MS (-FAB): 231 (M-H, 37), 209 (M-Na, 100); *H NMR (DMSO 1 drop of DCI, 400 MHz):
5 4.40 (s, 2H), 3.36 - 3.25 (m, 4H), 1.89 (m, 2H).
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Found:« C, 43.69; H, 4.68; N, 10.02 10 Exanple 10

8, 9- Di oxo- 2, 6-di azabi cycl o[ 5. 2. O] p@0-486é £t Bfc- 2- acetic acid A sol ution of
(3-am nopropyl )carbam ¢ acid phenyl methyl ester (7.08 g, 34 nmol) and N, N
di i sopropyl ethylamine (4.5 nm, 26 nmmol) in anhydrous dinethyl formanm de (100
mL) under nitrogen was [cool - A hEALEd W L]t -butyl

br onbacetate (2.80 ni, i é?'ta%ﬁ J%P&g‘ &ZN‘;&A&E&—QNB hour the bath was
renoved and the reactidgn ‘Fﬂ‘:)é‘fu e Gnak215t j| r He#4Bvar M:dh20 poured into water
(500 nL), and nade basi Gnf3:29: 2| 5 Hnt-38 dijurY- AYBR oki de sol ution. The
aqueoud | ayer was extracted W|th di chl oronet hane (2 x 250 nmL), which was
dri ed over apEdliowing hd patedurand Exanpe DS aire thei skcoplii thatVethil Ptarhoprdpioddde wagNDVE
di net hyl f opmplojed @s a Tdactant,qghvies! 08, 9rdisxo2)B+diakabizgicldyy.2.0Thansily)-ei2-gipRdpasbicadeid sodidh CM
di aneter, @itpdéquihydraid,opiB(dac)t h 2.5 - 3.5 % nmet hanol in dichloronethane) to
yield [,3-[[ (1, 1-di nmet hyl et hyl oxycar bonyl ) net hyl ] - am no] propyl ] carbam c

aci d phenyl net hyl ester hs : %W;[err\NVR [err]
200 MHz): [err] 7.35 (m ff,a',"%'g"aw%hp%% a0, 2 ggg’((i, oH). 3.35 - 3.24
(m 4H), 2.68 (t, J = 6.5%,d-24)°4§0t;sl(344? eL302L | 2H). 1.46 (s, 9H).
An ethanol ic sol ution (60 fpd: of G 4428 515; | N, 10.24

[ 3-[[ (+&, 1-di net hyl et hyl oxycar bonyl ) net hyl ] am no] propyl ] carbam c acid 5
phenyl net hyl ester (4.49 g, 13.9 mmol) under nitrogen was added to

3, 4- di et E¥ampIigitycl obut ene- 1, 2-dione (2.0 nL, 13 mmol) in the sane sol vent
(60 m) over 1 hour. After 3.5 rmre hours the reaction m xture was
pr\/adsorl?niﬂ“ﬁﬁffmhﬁ-vltmﬂh ,6- b ..l o y(7]-ervesti8-dibmen nat ography (7.5 cm
di anet®r, gradient elution with 30 to 60 % ethyl acetate in petrol eum

ether) to f%lff'a" af:«if* T$&P’T¥Qﬁat?é'!“ﬁ3?1='ét1%§ lethylinstar (BY0Rwt 3/minol), Preparecobwth® 4-

- ( t |
Tty %’ﬂﬁﬁ' e m*:zﬁsasmsa
( 3 8) | re WFrng the5c05t5nts gf ty fl d
5 10 (S p % o SI |e r| Je y|_&1sh matgg r c er, lon th 5
(t. J = | 010 o yl m pyl’] | % l estfr 47
(s, 9H) (1790)2{ 14& :F F%? 7 (t
F‘(ilkl 1- sldu%fgsdgﬁgm Imawgaepﬁo%qﬁ 46] ¥} f%zeégﬁ\\gaq; R g 1-
I ¥dnRbAof W 81 y
| ) ami no] greay Wite Qe-daﬁdﬁbrﬁethy@aﬁiurﬂ)pwaﬁﬁx £Fé%nf&¥|h ﬁﬁ&uﬁértnigt %s:gr ajgij;g gﬁﬁfn %ﬂ
et hanol &I (do) mL)f dvbd govRvh. ter140%houdsCthe RRXRA 'nﬁﬁﬁ’e Wpora sBida) in QicRL
m n. Aft @rontethams, pRadsbibed M Bifdage Bnd\BFifidd byt ﬁ&ﬁﬁhr&rﬁﬁdﬁﬂﬂ Sheddr! gradiéing N

gener ous elgtidnawith 0wa§ hienmethdnol jn. didiitortitiand)Ob WS [ﬁﬁtﬁmﬂtﬂﬂ@%{hdxytihﬁméx@ﬁl due
was diss s oyolobuten-fryljimina]pmpyivarbimie acicin thdimethiibthy? @stiryastal yalidw 6ilNG.96T590%);aR hsat( 7. 5
cm di amec®T"): 3360a 8800 MS &+ RAB): @82 (Rb)t 2882985 168 (306)) 'HENNR(CODLCI; | 400 dliH2)15 @BDEED Rane)

i el dHa@H).@g5dori Nhod.25, 8.66|(sa2ib3.8dy 8.60{bb m22H)] 3126315 Ain; 2H), B1y(b,)Ja€ @i5iHz, aci d
1 I- net h¢tlel R/ Jez 7 &e 3, 145 @hoe sol i d (2.59 g, 82 % np 167 - 168[err] IR
( KBr, [er r]A sadi 'E) of B(rpanometin)-(2-ptioxy S14)diox@ Geyclobutert1-iaininolarbpyic@Bmic 466 1437)
165 ( oFﬁiL‘js!['s'afh %r (548, 18I c;)t;laﬁs fymic e;mi m/? E!@OWO?QOWMWa{eégMPr 62

i i ed iR isgpro oncgntr; era

(br S g‘tha I (40 L) m ‘added and the? 18 *ﬁ] qullﬂ é% sgg-tgqaag?q;pte?;rﬂ{pr g-orgzq Qfd%:’g(o? H.

~di clo[5.2. on- tr|Ie o it id (1
58 63; &:ﬁ %) T, c -%Z(F N
An et han 48[@) 21 6)1]°P?OH" 1
(7)- erhthélZﬁyl )algzet |4?:%§40| ( & R %‘gﬁé}/ Jf‘? 60 mmol ) was
treated at roomterrperature—w—(—h—?—S—N—seé—u-m—hy—d#ew-de solution (3.5 ni,
8.7 mmol) and left stirrilngElerentahanghsis forredls NaQs ped®H20n |was filtered, washing
with ethyl acetate to giviecacdol el s8bd;Ch H\@se; r EH ¥S#42lll | zed from et hanol /

wat er s6 i sopropanol (fin IFamhu 5@9911_ Htrpygaffwgl,go
89d|ox026d|azab|cc .4uuun¢ D) 'CII'L' tic acid sodiumsalt

hydr ate ( g,,u O{% tom FAB 23% (1 §f,
3? 2|2_|;)9 ( oI)| pﬁd tIWfE was ad od so rum azrde 079% ‘r2 mol) 40
, and antinoniu ri r’@, 8 12 e was slowly heated to 125 °C, maintained

at this temperature for 2 hours, oooled to room temperature and then filtered. The concentrated filtrate was
dissolved in water and evaporated. The residue was recrystallized from methanol to yield 2-[(1H-tetrazol-5-
yl)methyl]-2,6-diazabicyclo[5.2.0Jnon-1(7)-ene-8,9-dione one third hydrate as off-white crystals (1.18 g, 61
%, mp 264 - 267 *C); IR (KBr, cm="): 3200, 1810; 'H NMR (DMSO, 400 MHz): 5 8.70 (s, NH), 5.24 (s, 2H),
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EP O 496 561 Bl El enmental analysis for[err] Calc'd: C, 43.21; H,

4. 43; N. 11.20 Found: C, 43gpP9% 496 5614 38; N, 11.32 5 a)

Foll owi ng the procedure of Exanple 10, with the exception that ethyl

3- bronopropi onate was enpl oyed as a reactant, gives _ _ _

3- (8, 9- di ok -3.28(wi . dH2dpAH[ 5. 2. 0] non- 1 (7) en- 2-yl ) propanoi ¢ acid sodi um
salt sesqui hydrate, np 310 (dec). 10 El enental analysis for [err] Calc'd:

C, 44.04; H 4.99; NI Edbhbnth QHANRis for CsoNEH -+ 21%,_,20 H, 5.15; N,

10. 24 15 Exanple 11 _
2-[ (14 Petrazol - 5yl ) net hyl J-@dstq &45"(, cHof48: 2L O 38 1( 7) - ene- 8, 9- di one
20 A sol ution of (3-ani noplLd@¥t% ch@nia8: labi 421 | NeP4d8 fyl et hyl ester (6.00
g, 34 mmol), prepared by the method of Saarl et al., J. Med. Chem, 33, 97
(1990), in abEdibwinethe ploastiole of BXample)11with terexceptish thut B-bromogtoplsnitiie washiployed a. 96
g, 37 nypl) A redcteotvgitlesRi[241 HstekrazoliSeyiletinii]-26- diaxatiayeldi5.2.0lnori-1(B-e0£8,8-diviks, mp 255112462)
in ethanol ((@8)-nl) over 45 nin. After stirring at roomtenperature
overnight, the contents of the flask were filtered, 25 preadsorbed onto
silica gel, and purified by fl aggmg,mmg@m@@hxm& cmdi aneter, elution
with 2.5 % nethanol in diCIIUIUIILIIaIIC tHo—a+ort
[ 3- (cyamonet hyl ani no) pr opy| |%idbainiCe 488 d 1 48%i hdl A3B%tlhyl ester as a
yel low oi | (3.99 g, 55 99; LM WPnhela(C: #8:10; 1] Ha%dly | N 3H18 4700; Ms (+a1): 214
(|vH+ 20) 187 (76), 158 (100), 131 (44); 1H NMR [err] 400 MHz): 4.80 (br
61 (s, 2H), 3.22 (q, J = 6.5 Hz, 2H), 2.79 (t, J = 6.5 Hz, 2H),

‘<

1\2(9/(p J__m.ES‘_Hz oH), 1.45 (s, 9H). 30 A sol ution of
di ethoxy- 3- cycl obut ene- 1, 2- d| one (2 6 m_ 18 rrm)l) i n absol ut e et hanol
(90 nl) Wa@(%ﬂ:\m’m,'(nﬂlﬁﬁb yclolB.2.9ldgeriid etk esphorieagi®bani ¢ acid -

1, 1- di et hyl eth ester (3 90 g, 18 rrrml) I n ethanol (30 nmL) over 90 mn.
After 40 hg ¥W@ of é—é’EPWBPP“Fﬂ‘WBr"& Q3% mal) in sy tptraiydrofyran (39| rld was maigipiped at 0
| or onet hane v@éd’?ﬁ? ‘é'ﬁ‘ ‘Bﬁf"ﬁy'é’l" ?fﬁ‘e %'1 mL, Qﬁa l)l“ﬁtP‘faB’tF’ ary (9, ) over 1.5 hours

chromat 8 gr egctign '“"?3‘"%&"?%?9‘?895‘81’*94 ]
di chl or org ibﬂg eera |t as[ Is ho c acn tl g res&&’aﬂ_ addgg dThe
oromét 9;3
52) mL,

cycl obut e YRV

yel | ow oi In' %Zlgv 'Tf °x'd2§ "t F?‘6)
288 ( 9830: utyI)L Ma g

(br s, NH)335611 ; M8 (6P 132 @6)8 5( (1QJ§r HHB §4i gbt

1.91 (p, JA 6= 6z, 22#&70 6ﬁ-tz,,2|+9 1358 1&?(m 3h9 1 431@4&4)

of A solution of (4-am|nobutyl)carbam|c_: acid 1,1-dimethylethyl ester (13.3 71 mmol) sodium carbonate

[ 3- [ (cyanome2shy,| 106 (ri2nohtdne disthg) ﬂbrdh@&ﬁyl&mé‘p%&x R0E6 M, 104 SQol&f oOdtehdI G fobam

i ¢ aci dssl, rik) wa prépanaet unyéranitloydn. T iktule wad fofigked d@rrilghDand Wa§1 thgﬁc&fbénﬁﬁtéﬂ iA vargb.d
(40 L) uritheresidub mag) dissolvad inpchineddordd150AhE)aahd Bhén Ipaadsdrbbd) ents 6ilicaajal andsurifiedByVv ed
arlg/t he r é@smmramm cidiztheten gradisptreimtiarith 52180 % ematheriol in afchicrom&habEb yield

ti mes. Et HiFdPiethagphesphingRethytaminedbutylichrbaiis asidJpedisstiotethybastes bs a caatless/air(m8. ot
and filter¥®dgekM¥ érF@ﬁ)oFi gwgn #30) B0 (88), 56 (83); 'H NMR (CDCla, 400 MHz): 5 5.01 (br s, NH), 4.17 -

2, 6-di a?aM WE‘} ) '.2)92441°f2:-‘1y 15,85t Tz, 2H) 2840(hkes. éll"lg B66 (hy dr=aT Bz.as

a white sdf 'Fﬁ‘)z'i) 56 8 e‘r*PL~43|(q29l(I»<B§3 (t[Je? ¥ Hz 08220 1810;

VS (DEl): Iutlo 34— '3%0 clo lone (8 E;Eute gtp{anggmq\m:k

( DVBO, 40(?' ogg'l t n o [ ?27(@ hoxy sphgyl an@o\l?gty baqm)
= 0 % hour. The-veagtian ure w.

1.95 (m:s QaLrﬁY;Le%Jﬁ then conce tra{ed in Y\%clug e resi e?&% -?ssolved in’

i
4. 69; ’chéﬁofo% (150 mL), preadsorbed onto snllca gel, and purified by flash chromatography (9 cm diameter,
elution with 25 % methanol in dichloromethane) to yield {4-[[2-(disthoxyphosphinyl)ethyl](2-ethoxy-3,4-
dioxo-1-cyclobuten-1-yl)amino]butyllcarbamic acid 1,1-dimethylethyl ester as a yellow viscous oil (168 g,
. 90 %).

50 A solution of [4-[[2-(diethoxyphosphinyl)ethyl](2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)aminolbutyl}-
carbamic acid 1,1-dimethylethyl ester (16.8 g, 35 mmol) in 96 % formic acid (100 mL) was prepared under
nitrogen and stirred at room temperature overnight. The reaction mixture was then concentrated in vacuo to
yield a thick yellow oil, which was dissolved in absolute ethanol (125 mL) and added dropwise over 1.5
hours to a solution of diisopropylethylamine (17 mL, 98 mmol) in absolute ethanol (376 mL). After refluxing

55 overnight the reaction mixture was concentrated in vacuo and the residue was dissolved in chloroform (150
mL), preadsorbed onto silica gel, and purified by flash chromatography (9 cm diamster, gradient elution
with 5 - 10 % methanol in dichloromethane) to yield [2-(9,10-Dioxo-2,7-diazabicyclo[6.2.0]dec-1(8)-en-2-yl)-
ethyl]lphosphonic acid diethyl ester as a pale yellow solid (9.65 g, 83 %, mp 103 - 105 *C); IR (KBr, cm™"):
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50 i Found: C, 55.99; H 4.76; N. 21.90 To a
sol ution of (8, 9-dioxo-2, 6-di azalgpqysdeds?.g3- 0] non-1
(7)-en-2-yl)acetonitrile one eighth hydrate (1.54 g, 8.0 nmol) in dry

di met hyl f ormam de (35 nL) under nitrogen, was added:sodi um azide (0.79 g,
12 rmol ) 3486, 3288 1Z961IS (HPABK B (MHE, (00), B6R (31); HRNMRTCOGls, TEMHDE 7.1 ot mi Mur e
was sl owty6 hieh (el 6tl)o3.3-53.38, (mndhl) . |i (et &F 19rand 7.6 gy D, dt7d - 8.68 (. 4H), 1 33(ts)

cool ed t & WAk enperature, and then filtered. The concentrated filtrate
was di ssolved in water and evaporated. The residue was recrystallized from

net harfol to yield 2-[(1 Htetm&mkanéfaws'sforc,mzsnzosp _ _

yl)ymet hyl ] - 2, 6-di azabi cyft u* ||U|| ~H 7 r—enee drope one third hydrate
as off-white crystals (1 ]c @'0-2126'7" IR (KBr, (err):
3200, 1810; 1H NMR ( DVSO, dsNRPS 5. 24 (s, 2H), 18

EP O 4@6 561 Bl 3.34 - 3.28 (m 4H), 1.92 (m 2H). El ement al anal ysis for
[err] To a solution of [2-(9,10-Dioxo-2,7-dia@dicycla]6.2.0]de€C-1(8)-8n-2-9l)ethyl]HosplhionikS acid digthyB4. 98
Found o®r (780, @ 83 mmef) inddr 1,2-dichidtpetigrie (380 ml) uRdsr Initregengwvas ladded brometimethylsilane
Exanpl e €5 g 0 mmely Shecseactipn Mmiskret Wee treftgxed:for 25 mHi iddbrntooRdeairajgd dn tey@u @s a
react ant da’bWb@' !b';'QW%sld'ﬂsP'Yeét"P yatey (230 P Eleggl"% WES vashedyititathey @I 59 mi) chon 1
(7)-en a%ao v'e's! gxe oa'eqsange Eqlid wich wps ravngat §?%fr%w fé}qo
C, 48. 38yleld [gf(s 1& I.'go;( ,7-dj ﬁ c-1(8)-en-2-yl)ethyI]phosphomc cnd hydrate so:

48. 10: 0 3260, 1800; MS (-FAB): 273 ( H NMR
[2-(9. 1o§ f’ - 3(%) R-0: I A ‘Pdﬁ‘o%’ﬁ)ho%. c
A soO u on o .
rakgdrof uran (90 nL) was—re-rRtaiRed—at—0—fer+t—ahch was treated with

i?

% nobutane (30 n1_ 0.30 nol) in dry
di -t-butyl dicarbonate (2B ﬁlbme'mali'@W#BfO‘waHﬁf"e@sr"aMr pf uran (90 nlL) over
1.5 hours 25 with vigoropsag®ctasi4ab; $tn,6issnd padst hen was | eft
overni ght. The reaction nj %wde VB 541281 cqm;ﬁgt chlgrg5vacuo and t he residue
was d| ssol ved in water (166 m_) to—whicirbromotresot—ygr een was added. The
m xt ur? treated with roc or| olution until it
ey o o o talb oo s b 9 bt obucte e e e
basi Cc (pH ’Q\ hu the addition.of 2 ‘-'\ N_sodium h\/rlrnyl de_sol utiaon I[he
product wa$ Exetpladt ed i nto chl orof orm ( 6Comsdbil m_) dried with SOdI um

f
I SR e

-

3350 1700 :\VE \LEI } .LUU \ IVI y -_—\J \ \IU} - \ \J\J'T IU \ LGC) .LIT 1

[err] 400M—Iz : 476 br s , 3.11 (q,J 0 (t, J =6 Hz,
2H) , me nds this Am@at,ou r etl ive NMDA antagoms’ls by

( 4- amsﬂo "8&'? 'B?"Blt T‘ PRETE l‘B‘ pho: "°"'Fla°'H1ﬁ'T

sodi um ¢ e T Z%' 'g% %1 pforg; '" Pﬂ}b ﬁ\g\a FFat e
( 0 ni, Ip arI{\ m ra rain_homagen

ni trogen °s o ol it sﬁ% ...tsenﬁ% ai in
vacuo. rl laé%sn uhdi % % ced b
pread%rhﬁé;\oraﬁ@mﬁ.b. np%'o mﬂ,n nss&'ls o Lvm oo ea%td?%a e pﬁr’é

n
di amet er getgnitdl foth d&sblidsbaie WalubtioRs. - 30 % et hanol 1 n dichl oromnet hane)
yiel d [ 4] [ Zrné dirsperies< i esad Banipslinde twayd hisdTidirexinp ebtudiibioa r dyadéntonst@find the NMDA
1, 1- di metmygonistipydperied 6ilropidsemative® banigo@sis irdble GWiss-dibith mked (C)-1 sthdin, Ciarlbs"Biyer) 353
( MH+, 4;.0@3-22 diafis (ro89ight after (18 hours biHfobil/iderieatio whitl) hddigen hatiituéddd {oldan abserddtibn
4.17 -7 46hambdr. fN330( miputeidhe Bicd Yere pBtroded with titHppresdnBiive (febt cdmpbynds followked thimyd 7. 5
Hz, 2H), mihu@d lafepwitts NMBRY195 gk, iph thetEDsoJdese for gimeraltdell myoclapds) The oficet wereJthen 18
and 7.5 Phservedjor 3Q niygites, riotigpthe rgtengy-pf onet4d generaligpd)myoglorBg (dncontrgliable hindiAdeg 6H) .
scratching of limbs and/or torso muscle jerking with loss of righting reflex) and death. From the latter, the
EDsq for survival is determined. In this standard experimental test procedurs, the specific compounds
tested and their activity, which representatively establish the activity for all the compounds herein, is
presented in the following Table. :
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To a sol ution of 3, 4-diethoxy-3-cycl obutene-1,2-dione (5.8 nL, 39 nmol) in
absol ute ethanol (200 nlL) preparegpiondesenBlr ogen, was added a sol ution of
[ 4-][ 2- (di et hoxyphosphi nyl ) et hyl ] am no] butyl ] carbam ¢ acid

1, 1-dinethylethyl ester (13.7 g, 39 mml) in ethanol (75 nL) over 1.75
hour. The reaction mxture was 45 sti el at room t enperature overni ght
and then concentrated in vacuo. The residue was dissolved in chloroform

(150 nl), prieasimpsager Sihglo 31 CPEBindIRY ICs:3iaMl) PUMBA ReLchY LeraRtp B [Wh@kgrt| 00T aphy

(9 cm di anet pr—etutromr—wtir—2—5S—9%tretharot+n—crchtororetirarme) Lujl@|d

[4-[[25(diet hoxyph6 f)hl nyl ) ¢thyl ] (2- B, 4- >1

di oxo- 1- cycl pbut en- % yl ) am no]butyl ] 1 ¢ acid 1, 1>-: nmet hyl et hyl lester
as a yell ow i scou Ell (1648 g, 90 % A soT ion of

[4-[[2-(di ethoxyphg Chhi nyl)ethyl](2-&f B, 4- di oxo- gmﬁycl obut en-1-yl)am n
o] butylJ- ¢ st er (16. & o 35 mMml) ir 96 %

formc acid
t emperat ure
to yield at
mL) and adde
di i sopgsopyl e

bamc id 1, 1{di net hyl
m:g:was pr¢pared un &{ ogen and sfghrred at room
%. The rleaction gggture{was then gepcentrated iq vacuo
i ck y@la) ow oil, whi ch wagp di ss EI ved in abgel ute ethanolf (125
dropgfppe over |1.5 tpursoof 0 a pol uti on ofq00
. hyl amane (17 mlif, 98 mmolay1 i n apsol ute et#emol (375 ni).| After
refl uxing 55 overa@ght the|reaction>m xturg was concetsdorated in vaquo and
t he residue s di 9ébl ved i3 chl or of 8dn (15§ m.), pread8orbed onto dilica
gel, and purjfied B)flash ghromab@g(@phy (P cm di anet®r, gradient gl ution
i3h 5 - 10 Po et h&nol in djchl or 82f%e{thne) {o yield >30 .
[2- (9, 30- Di oko- 2, 78di azabi cycl o[ 6. 2. O}®ec- 1{ 8) - en- 2- y§0fa (58} hy| ] phosghoni c
acid diethyl| ester (f)s a pal ¢ yeIIow§ id (; 65 g, 83 mp 103 - 1d5[err]
IR (KBr,[err] 19 7 EP 0 494 561 B19€%10, 3p30, 1795; 6%/5 (+ FAB): 331 (M,
100), 109 (3J1): 1HENWR [err]| 400 030 1o 1 7. 14 (br2d, NH) 4 16 {4 4.05

(m 6 3.3 (m 4H) 2,17 O9'%f ¢ J—19an€0 1.74 -
1.333§, J Hz, 6H). 2 IemaLtaI anal y§ %(sf err] "dal ¢’ d:

1.68 ( 4H) S !
C, 50.91; : N, 8. 48 Fouggh L, 50.76; _ H 6.82; N, 8.37
To a solutiop of [ l9, 10- Dijoxo- 2, 7- diazabi gycl of 6. 2. Qjodec 1

%@sphonic acid di ggpryl epter (7.60,4 23 mmol) ir dry

(8)-en-2-yl)ethyl]R
L 2- di ghl or ot hane 14300 nlL) |under nigiggpgen, | was addeds,fyr onot ri met hyl|si | ane

(25 g, 160 ). Thg reactijon m ¥y Was tefluxed fof 25 mn and tlhen
concentrated|in vaquo to yigld a dam]o.;f ust i l, whichggsag) di ssol ved |in
wat er (250 IIL) The—watetr s wastedwtrether— (3% 45O_n‘|:‘)ﬂ'le—l"‘|TE,n
concentr cuQ to ¥; d 2 eIIow an e soli

recry Sbﬂ e{% Zﬁcl::ntage, ﬁi is at khe ul\’y\@oncentratlon given
li

i
[2-(9, 1 0 ncize %&T\Rﬁ lgfr i§ : ?:p ere hibition of almhat _Tse n @n{é\esns
i “y"a:%&;;@z SR SR e B
[err MDA aMaboni MIE.B, l"ltl ore,
832(br,§omp eNnga .astg (m 2"|9|) 3,31 V828 (M Bh) . 322 0 318 (m
2H), 196 - Tie &fmpotifds 3'%\3 proséhl inventior'@e Gllive 4gdinst MIMDAINEIEBH lothhlit? B 3¢S Lisorul @A
[err] Cal#o Greatmertt,of €4S Idikorders Buctbas3Eonvulsions, Kaid QeliF@miage and felated hewrddegenefdtive

5. 76; Niisotdetsh indidihg) senileaseinentia,aAlzHeigdOs Yisbade,l Mntifdorte horeas stitke, Fhypoghicesia, 7
and 8, t hesrdoc pateyi cagpbrabisgheniackpilepsys ambdlied-poaid cersbetiazirephy.

Conpound 30Hence, there i§ herewith pfofigd- B- 4ditiéh i thy Mo®) Soriponadsh supye: |a0inéth®l BF dret - 1
(6)-en-2- grpgaraﬂorppfopgnyib%]nphb@p lnepentinga nguppdegenerative disorders induced by overstimulation of
NMDA receptors in brain and spinal cord by excitatory amino acids, which comprises administering to a
mammal suffering from such degenerative disease states, an anticonvulsant, neuroprotective amount of an
NMDA antagonist of this invention.

As such, the compounds of this invention may be administered neat or with a pharmaceutical carrier to
a patient in need thereof. The pharmaceutical carrier may be solid or liquid.

Accordingly, this invention also provides a pharmaceutical composition comprising a compound of
formula | as shown and defined hereinabove or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier.

A solid carrier can include one or more substances which may also act as flavoring agents, lubricants
solubilizers, suspending agents, fillers, glidants, compression aids, binders or tablet-disintegrating agents; it
can also be an encapsulating material. In powders, the carrier is a finely divided solid which is in admixture
with the finely divided active ingredient. In tablets, the active ingredient is mixed with a carrier having the
necessary compression properties in suitable proportions and compacted in the shape and size desired.
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14 [/3- (7, 8-Di oxo-2, 5-di azabi cycl o[ 4.2.0]oct-1
(6)-en-2-yl)propyl ] phosphoni c aci ¢plg 49es1®At er M ned t hat the conpounds of
this invention are conpetitive NVDA antagonists by 35 determning their
~ability to inhibit binding of

3- (2- car bhey piwders cand riblotsdprofeipbly prydin LP fich 8% leb thie cactive | ingrddisP> Buitable laatislyparriers
conpet i t-{ indudevopeamplgcrsislus phogphatelyBgnasi sfpaeiestalcsugass. ldstosd, dexisnsigemaelain, | n
a nmanner §‘?“H'P$°a7“9tf'ﬂ %‘HBS%FQS'@EWF"EXVGP"WIPP @plyviylipytrolidineojoy metiing axegs. ion
Therap. 22¢hang§resny (1987), rat brain honpgenates from which endogenous

gl ut anelt e haifud é’é’ﬁefﬁ éﬁ’tﬂ? '“W@P@'"P ﬁ@‘&ﬁ“a"‘t é‘(fp?/(F'P'P? 'S‘I‘lﬁ' Fsvg'ce% pars i"ﬁ’é”

bei ng t esfmw pregint °£n° I y ld
C c so or pharm c lI

f 'hnal vol F uid carne can contam %gl%y un rm@e Eu? al dﬂgi P?H solug:ég's ""ﬁ U

the test ng ts, slggeng' g{ L lots ( gula.
di spl aggd ) ﬁr]:aﬂi Qdtal Qr% istrdd
di spl ace §&h"/nQide J?:ﬁ'er { n g mg' a%d %5‘}3 0. r&mﬂ Stﬁmfa@v%? bly sodium
eval uat i 0Rgpoxr hyli’ caRRsd éciﬁﬁuorﬁ alé Sy aMLEGaS SR Qéwh% Acohols e.g.
est abl i shgglediy =A@ R Sdekindive3d atd) Sils Afré’dil rﬁﬁ@ rHo&Jnulp&PBﬁf braéhs 8f). For arenteral

r epr esent admiMSrafohTRR Waer dal altBIbE a0l Sstehlslkinned diflyr Geie hd liscplopy niuist

River) 145 liqukBcartidrs@rei¥dd interi ligit fodd éoRipositfdndotifatentefal ddafibteidR! The a&UId)cfirriéhfoC h
had been pmbiutizéd icemnbotifiona BanHeIabyehhtedhydbabdnaF othd phafadautically@Scepthble pidpaientwer e
pretreated Widuid ghivenacentivabsspbsitions/ ehitheard stlederpautionisorfsospensions! carhiber ttiizedibgbe s

| at er W t lexapBAinkah@Sculay intrgperitongal gr stlivetaieb@injadisre Stedle sgjetioes Geh ialse tle administeyerlis) .
ThUﬁ ce nbavenqublip¥he benenoynsid céngaiso 39 adrinistored oralfyceithen ip liakid of salidgemwposition frms.et  of
gener al?? zed Rigfesalihn ﬁl&sphﬁfmﬂ%ma‘r eompegitior istin peit dosage Jermae-g:Has apletsfor capsyes. lraithor

t or so nuséma. eeqmpagitioniis subidiyided ifunit depa icprigininaeappeRrate-gyantitiesaf the active ingredient:
latter, tHe ‘E!!)S'Bsaﬂ‘b ey, Fap; Rpapackagedeamppesifons dor examniasjpackstpd peyders. vials @pPeHiast a
test proc@@filed syfnges orsaehets; contaiping, liguida-sThe vait é?Fa%PnU""! FRé'l he, Q{:ﬂampleya cRatvie H"

gfggiﬁfgam‘*#’%r‘?%%#w Al %w e %m
i, et T ot '::zs:;e s%:%mg%@% o
e

sympiomatic relief level is ;&b e continuing dose regimen dufled to achieve the

190 , desired result, with the rafit 100 mg/day. Similar techniques are by determining the
>1Q0 1(3 ) effective dose range upon i.v. or an-Qd inistration. When using the compo ylactlcally to arrest
5.2 declining cognitive functi i lehelmers dementia, a m bjectlve ap roach is taken such as
>100 2(b) relating the drug dosage to improvad Fhemory responses or analogous des?? fdsponses which can be
10.5 related to relief of overstiriuldibh &3 ¢id)excitatory amino acid receptors.
>100 3(b) ' : 50% (100) >100 15 .
4 35 Claims 0.471 28.7 4(a)
>10 Claims for the following-Cdifradt{rig)States : AT, BE, CH, DE, DK, FR, GE} I, O, LU, NL, PT, SE
>100 4(c) 68% (10) >30 5
52% (10) 1. Acompound of the formula: jngehich O 6
1.0 50% (50) 6(a) >10
>150 <« :
O
N y
45
HN T-A-X
| .
2 _
0 R R (1)

R! is hydrogen, alkyl of 1 to 6 carbon atoms or phenylalkyl of 7 to 12 carbon atoms;

R2 is hydrogen, atkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms or phenylalkyl of 7 to 12
85 carbon atoms;

or

R! and R? taken together are Z where Z is -CH2CHz-, -CH2C(R%)(R7)CH2- or -CH2C(R?)(R?)-C(R'°)-

(R"CH,-, where R, R® and R' are, independsntly, hydrogen, alkyl of 1 to 6 carbon atoms or
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Lo o052 erommmsn .25 III|IIINIINN

1.8 25 9(a) 0. 28. 50%
(5) ( b‘lélhe powders and tablets preferably conjain up to 99% of the active mgred;e_pg Qy)g s solid carriers

>10 clude, for example, calclumy\l;o e, magnesium stearate, talc, sugars. tin, starch, gelatin,
>20 10( ulose, methyl cellulose, sodium ca@o:gg_\ethyl cellulose, polyvmylpyrrolldma/.,m Wlng waxes and ion
11 exchange resins.

Li
40% 610 quid carriers are used i) ngafﬁg bi(gu utions, suspensions, emulsions, syrupéﬁ?ﬁzﬁ and pressurized

T R ki T
per centiyGg cakibr dad c@ﬁtau er Saftab ;ﬁ’lgrﬂﬁgéﬁ idaPd dﬁ &,/he& & B:t ﬁﬁﬁ] Yaly 'i)@ﬁe"son in
o

the parféeRaibs swestdhbrs Habofing WibRls EsuSnGifg hgehts) ohih o&: ulaclose
i N par ebéhasbilisers Ihbb%o—r&d&ﬁto?s@B‘ﬁlﬁb\@@ﬁanﬁieﬁsﬁt;hgh&nd &Mﬁﬁtffr?gﬂald M
abi | i t ytioh GnoRidb N i(paftialyVEdtaining Laditiveb &k hBbvie] ¥.g) EblliMbsé delivativel Cﬁeferm iéo&mpet e
Wi t h 3-datbotyaothgX yellulpser solutiony,| alobhald Jindiding rhondhypiOsigdhoIs iafd P6ilieydhicChIE hols &.g<NOWN
conpet iglycols) hildDiheinrtlod@tives,sénd diler(e.gt Sadtionathd ngpcaut il ardd erachisTpi).L Al Spagdntetdn €
pr esentadmimisgation.othe garder cam else be ae oilyléster sughatsi eyl dedidVBA isuptopgiomyristats. Stdie
conpiuriiguid ghrrierh are yeassie sterile figuisiformocempesifioas:fol pacsnterph administrifid/ The figuict earier for
| et hal |R’§ﬁs%tﬁep gampositinas cAn be halegepated: kydropasbon op ptheTiRaraacoulicellyracceptablp prepellent.
convul si oHauid phagnaceuticpl| compertligns whith are Ftele golvtions & ugpensianacan ke uilizes byefos
i ncl udi @%r‘ﬂ"la@”ﬂé'ﬁ'eHF?P&"m‘RP'zqﬁé‘l'W“eg“sdPlS‘é'a"s Sterilgyspptionteadaise be pdipiaigtered
stroke,!™ W?ﬁg yods cap alsp bg)aq"é’ m’&%?’é'yr"&"l‘e" f"'s’BPféﬁﬁ s&"d pP%‘ §f I"“and
ol i v¥- an §'§ 4 :‘é J‘gﬁ ::t '"n‘;gl-‘eq? ?99 "ﬁ f‘ 'bf}'f"aed in
add' t ' Il %H a§ ﬁ% 2 Om @smoh or exa e g gﬁ}a@gﬁ mpou es,

Ie rm § E TI %pgc § sule or
overstl tq:fm guc ,&g cpf'ato
arm N e A s thhePéHZ&fvb B e T oK Behoharaih SUC
degenergybiunclord] H6dRRickh db&PonlPsvalath ifeOdiésis SPA bivor VMDA BitioRStlih YR pafidny By Of
an NVDAncéther@iMiirfeteasing thdi Srall dD6EHAL &N -ab&i 1S Wightg th NBot BIPRYRF entPfthd Bbsived
| nvent | plBmiticSlieR (VbING SénRVEN TRE Sdntifling obd regimeh AHay BeR Wb Intcalified R dchile the @
pat i entdesifednesm, vith @eaarige ofldboutpihian coamgtdyl Sillar Gathriiques ardBovaR) by Ablofhninig the qui d.
Ac cosodi efigétiye dbskirange Rp@rilvi ¢rfi.mabkdniinigirafion. Wasn esinglihy coRpouds fdPhyRORTRINID tairén
conpr i Sdepiiping cognitive dumctioo fas firoAlzheinger's derpertily aamora isabjatéfel appidadhas eakeroduol @s by a
phar macelatingdbe tyg dossgd taalyipovashimemar eespankesaercanalogphs desirerbisbpopses | which cere pé abl e
car r i errelated togpliefiof ouerstimulationzofi thp exditefory amine acid regeptass. subst ances whi ch may al so
act as flavorlng agents, lubricants solubilizers, suspending agents,
fi || % LIRS dants, conpression aids, binders or tablet-disintegrating
agents; .Clp scf%’rfhaf‘g,'B‘”B‘@ ant%teaﬁms&wnaﬁﬂwh% FR, GB, B bl ¥ L, '?T@Ecar rier
s a f| er d|V|§if gr bCh IS in adm xture with the flnely di vi ded
active ¥n§e8QP¥AL ° t“%fmt"&‘ lpbich t he active ingredient is nixed with a
car rLoer having the necessary conpression properties in suitable proportions
and conpacted in the shape and size desired. 21 EP 0 496 561 B1 The
powders and tablets prefergbly cont@i n up to '99% of the active ingredient.
Suitabl e solid carriers i nChuwee—#0r exanple, cal ci um phosphate, magnesi um
stearate, talc, sugars, lac extrin, starch, gelatin, cellulose,
met hyl cel lul ose, sodium ca boxy :‘ thyl cellul ose, polyvinylpytrolidine, |ow

50 | R! R (1)

R! is hydrogen, alkyl of 1 to 6 carbon atoms or phenylalkyl of 7 to 12 carbon atoms;

R? is hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms or phenylalkyl of 7 to 12
65 carbon atoms;

or

R' and R? taken together are Z where Z is -CH2CHz-, -CH>C(R8 }(R7)CHz- or -CH>C(R8)(R?)-C(R"°)-

(R'")CHz-, where RS, R® and R' are, independently, hydrogen, alkyl of 1 to 6 carbon atoms or
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5. .Liquid carriers are used in preparing solutions
enul si ons syrups, elixirs and pregpuy 495561 BINPOSI ti onH"mﬂW 'lmm ”!JL
i ngredi ent can be dissolved or suspended in a pharnmaceutically acce
liquid carrier such as water, an organic solvent, a mxture of both or
phar maceut i caiyéirpxyhardefit Birng RéJifes indapenidantly, hyfitegen| qrq'hv'df tiabroaden @ems. cont ai n
ot her sui t ablAeis phylenewt tiot6 qarbpn aloms erjalkenylege eft? to 8 caran aoms; zer s errul sr f | er S
buffers, pr es’éts\ﬂﬁzm/'eg"h'cb\ﬁéet"éﬁ‘feqeg or kv oot Yo §rakgr loras. P@@g@ﬁ% .9

t hi ckeni ng ad@rare inderendantly, hydragen,er;ajky 'qféqlﬁ carbon gloms, §5edioxe:{ .2 Aoyadipgolidin-gy! °’
osno- r edul at @'@tﬂ’?&bﬁ'@a"é%ﬁﬂﬁla@?p‘é'?'efq éﬂ?m carriers for or al and

parenteral nrstra- |on inelude by aII n a|n|n S
as above, z a\?: 36n eraf"% dm Ff%" mfl ' a}{lﬁ
cel | ul ose SO' " n?Ta 33 draF 94 ﬁtoaetétr Vi c
al cohol s e.g., mg ﬁg a ed
coconut 0 | H rachr SR arent era adm n| st rat | on the car rier

can al so bg aﬁc&ﬁdoﬂndea%tcﬁfmealﬁpblaﬁﬁ &1 Bl 20dHeRLis ﬂmﬂede%pﬁ)w&’drboﬁ!é{ohﬁfoafrﬁlse-
Sterile 15 | butbiigheCarriers are used in sterile I1quid form conpositions

for parenteral adm nistration. The liquid carrier for pressurized
conposi ti50BsS & &dinpdendlae craigRa mtafg ord)ol CRIEE 1108 whdreiD K Rasarbptyd pREpin] oCRistrazolyl.
acceptabl e propellent. Liquid pharmaceutical conpositions which are sterile
sol utions @r &copedrsiassimedm Gam 0iwhich lsede tithe fblowingxanpl e, i ntramuscul ar,
| ntraperit oneld2-aminodAdiax>-diopciabgten-hylbetaialanine, St er i [ e sol utions can al so be

m Ni st er ed N{&aminoedediaxbf-cyclibatenybahpinerethyl esteri al so be administered orally
e| er iz | i cRi2demingdi4iditxebaysisbitert-byllamiselathylb 2 4-oxadigeldineStsiope: t he
phar maceut i cal-2(mepyaningygd-doxo-j-pyclohgtenyiRelepipeingiorm e. g. as tablets or
capsul es. In '§'£?Cﬂ‘i“'1°c§r '°"P'Hé’y CEYAS NtS?tP’P%e"‘ﬂlSB"'Eﬁ VI ded in unit dose

cont ai ni ng aphif E AN gyl)d‘f-(Zﬂ?glv- ‘ "?R?BV 'Feedr ent; the unit dosage
forms can be % D §'F“t ‘g"c t:k sted powders, vials,
arpbul e® pref ]:@n _cyc & ‘ﬁ; m:n°] om ur ds. The unit dosage
form can be, s dlo 0_ > ;ﬁ:fﬂ ]_ _b ﬁ s hog aé:& can be the-
appropriate nugl no_ Fm To

determ ne theys i a& Py ? -2 91 r‘op rppﬁusatoﬁate

al\Lgvi atg,on 05 2 egni:tﬁas ALYk ﬁstz'oj?rﬂﬁt( 7idhe-8)0-alRd; C1 an need only

eval uate "t he ﬁ,ﬁg‘m,tosspj,o,@_ﬂ,w&me it agoni st in the patient by

I ncrenent al | nggc,r&wmo.ﬁnﬁwgma,{yn ,&;’;g@n(;.égma about 1 ny/kg to about 20

ng/ kg until t&gsdasiolqhéiyindingiarinoF1-6ylobutdnylafiiipropanoR Caeide YieN-(2-dhifv-3,4-dioxo-1-

conti nui ng dogrlobldhyIFR{pheMImdtiyBglydine; diradhdrmadutically acdepiable sdithieredbsi red resul t,

with thesrange of about 1 to 100 ng/day. Simlar techniques are followed by

det er m ni n@. t Aeoniidundeisiciairien weClamJevhichisge upon i.v. or i.m adm nistration.
e\{u5| ng t hl@-[@@mpioﬁﬁd@xqm -oysivhuterct-yiieminblpthyllphesphosis tacid ot # phArmisedicei iacdepieble
nction as isatMeaki mer' s denentia, a nore subjective approach is taken

such as by rel2zitzraﬁ'g'°t3H@'%@'h@y%@%{gbv'mthv'ﬁ?j#“@ phasphopic a?'@sPﬁGrP@E@a’Eﬂ““ca“y ac-

anal ogou& des?ﬁpﬁﬁ'ers%'?tgﬁ%es whi ch_can be related to rel of

over st i mul at i Brf7-ggio %%et'tva't’l&?yb%t@?(f"édft)%thwle@élﬁt’ti? §°'d'3%' a @Paaﬁ“ﬁ‘?“tﬁf'%

for the follo

LU, NL, PT, ( ""g“l:t ?B%‘Hg'ﬂ?tzghg"'t(@ °H~ﬁtyﬁghy']%4°§%°% agd” or £ "ha’mac"“tl?a"l
N-AX [epr] | o258 (z}xto i éoﬂm-@n ?n.sy.r@s;gbha%nrctgcr%@n@%f%at&y'

dlrx- 4
of 7 to %2 cai sa,

al kenyl of 2 Q4 241 %—dﬁEabBl%‘i‘d’[W (ﬁMﬁM k?) &-2-fyeli ?]pir?spﬁo’iuc acid, GRaDBHArma-
atons; or [ergdida Mgggl Sredt! € wher e Is [err err) where are,
' ndependent BPIEIY |%-Q%,dla§$b\%\iélo[9§ O]AOnt'IQn-@n-Q-@lj P@ﬂ/]]ﬁﬁdﬁﬁfﬁm@ beidér a pharmaceutically ac-
50 coptable salt thereof;
8,9-dioxo-2,6-diazabicyclo[5.2.0Inon-1(7)-ene-2-acetic acrd or a pharmaceutically acceptable salt there-
of;
3-(8,9-dioxo-2,6-diazabicyclo[5.2.0Jnon-1(7)-en-2-yl)propanoic acid, or a pharmaceutically acceptable
salt thereof;
55 2-[(1H-tetrazol-5-yl)methyl]-2,6-diazabicyclo [5.2.0]non-1(7)-ene-8,9-dione, or a pharmaceutically ac-
ceptable salt thereof; or
[2-(9,10-dioxo-2 7-d|azab|cyclo[820]dec-1 (8)-en-2-yljethyllphosphonic acid, or a pharmaceutically ac-
ceptable salt thereof.
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ingredient. Suitable solid carriegsoigagkgrgs for exanpl '!{‘B,'L””m
phosphat e, magnesi um stearate, talc, sugars, |actose, dextrdn, R
gelatin, cellulose, nmethyl cellul ose, sodium carboxynethyl cellul ose,

pol yvi nyl7pyfcompandhas claimeg ifedny iongy ofvizies 14e 8 whemingheclaamofcalkalt sistals alkdline earth

Li qui d car r Mefker ammonieeplti n prepari ng sol utions, suspensions, enul sions,
syrups, elixirs and pressurized conpositions. The active ingredi ent can be
di ssol ved of*P ?ﬁ%ﬂéﬂ”’f‘%a?’?ﬂ?&’f"rﬂi@éﬁwq lcag (dpfipechin Claivp 4 mhieh ¢dmprised carri er such
as wat &r, an BrEHiee & coppayesf fomuia{lk ¢ ure of both or pharnaceutically
acceptable oils or fats. The liquid carrier can contain other suitable
pharmaceutical additives sucpyas soluldlizers, enulsifiers, buffers,
preservatives, sweeteners, fl| Syo& agents, suspendi ng agents, thickening
agents,, colors, viscosity regula- 10 tors, stabilizers or osno-regul ators.
Suitable exanples of liquid cafriersffor oral and parenteral adm nistra-
tion include water (partially jping additives as above, e.g. cellul ose
derivatives, preferably soﬂ_’zﬁ'rﬁ car bo ahyl cel l ul ose sol ution), alcohols
(1 ncl udi ng nonohydric alco $ and pol'yfhydric al cohol g4&y. 9lycols) and
their serivatives, and oils (e.g. fractionated coconut oll and arachis
oil). For parenteral adm nistration, the carrier can also be an oily ester
such as et hylwheleindRt'ds asrdéfined ipClaimyil andyOR'Srbresents Shyealkokyor laralkoiyOleavitig GRuP, iwith S
are used in sxeempund pi formutd (or m conposi tions for parenteral adm nistration.
TIQ(_a//I iquid carrier for pressurized conpositions can be hal ogenated

hydr oc¥r bon dNSArer Bhar maceutical |y acceptabl e propellent. Liquid

phar maceuti cal cpg'_rll)zosi tions which are sterile solutions or suspensions can
be utilized BYoreRdt: Adaddf ae & delnadhin Claimai or el aperolectot am teareok liboatinatheous
i njection. St' ?‘.’l"g?g‘lb,'ﬂtf’ '891%”%?? giveagompound) i fermylad whesein At is a¢ defigersin Plaimrh e
conpoypds carf’ PIOg '9BBUING #1i P RrAPePuigaly pegepblesather in i quid or solid
conposition f . Preferably, the pharnmaceutical conposition is in
uni t dosage fbgEem%mé.gﬁ‘.’m%’g"c{ggﬂr%‘?asb\ér capsules. In such form the
conposition is sub-divided in unit dose containing appropriate quantities
of the active ingredient; Mdsage forns can be packaged

cbnvposdoti ons, for exanple, p3} A powders, vials, anpoules, prefilled
syringes or sachets containi ids. The unit dosage formcan be, for
exanpl e, a capsule or tablet , or it can be the appropriate nunber of
any such conpositions in packs Qr m 25 To deternmine the effective
amount of compound to beRBOT ni st er NLALX al | evi ati on of (@8 degenerative
dysfursgeti ons, the physician need onlgs evaluate the effects of a given NVDA
antagonist in the patient by increnenhtally increasing the oral dosage from
abgut 1 ng/kg to about 20 ng/kg until the desired synptomatic relief |evel
i s achi eved. Wherein eRt s heye evdaiinedeabpypean arsaltortpinatesteld dormulsbirdol ith & commolnidet e
the desired f¥®Wpt, with the range of about 1 to 100 ngy/day. Sinilar

t echniues ar I%lol | owed by determ ning the 30 effective dose range upon
i.v. or i.m BYHini%ration. Wien usi ng the conpounds prophylactically to

The powders and tablets preferably contain up to 99% of 'mHﬂﬁF

arrest declinng LiLwe funectiqQn . ags in. Al zheiner's denentia, a nore

Subj ecti ve agpant ﬁﬁﬁ:ﬁﬁ%ﬂ%@egﬁm@? 50 Fyine dmpe thaa garepppnang
irrprov4gd memg,[y responses or ana og’ousfdeﬁi red responses which cgn be
related to rejj.ef t Lpn of the excitatory am no aci

receptors. 2 ’cﬁ."%@f’gﬁ’%%ﬁ%m following Contracting States: AT, BE,
CH, DE, DK, FR, GB, IT, LI, LU NL, PT, SE 1. A conpound of the fornula: in
which 40 45 [err] Rl is hydroqgn, al kylgof 1 to 6 carbon atons or

phenylsal kyl of 7 to 12 carbon 28ans.. PP is hydrogen, alkyl of 1 to 6 carbon

atons, al kenyl of 2 to 6 carbon]atons}jor phenylal kyl of 7 to 12 55
carbon atonms; or Rl and R2 takeh togefher are Z where Z is [err]
56 RI20 OR!2

(VD)
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(R11) CH2-, where [err] are, independently, hydrogen, alk ,ﬂ HrHH “ I' I n
atons or 22 EP 0 496 561 Bl hydr I rr] are, ia ﬂ “!ﬂi!m r
hydrogen or alkyl of 1 to 6 carbon gfg#ggaﬁi ?g al kyl ene ofs LctOLO garoon -
atonms or al kenylene of 2 to 6 carbon atons; X is [err] in which [err] is
hydr ogen or al lwheredfR'lis b®ddfinaticabb@randibaal s, the sams pr differant) wittha Eaapodndan Brmputer 1 |
are, independently, hydrogen or alkyl of 1 to 6 carbon atons,

3, 5-di oxo-1, 2, 4H:hZai-A20] i@hn- 2-yl or 5- 5 tetrazolyl; or a
pharmaceutical ly acceptable salt thereof. 2. A conpound as clainmed in Caim
1 in whiéh [er rgh?mﬂel‘ isj a§cFiefined dreRleimy1 oy, ealtcny eretectagt foy (theresf, Iz;ﬁ“_‘,’Anf’éQﬁ-’aﬂqf'g?d_ Br
benzyl or [err]CimKkif feaed Hemoviag @y @rofertinaegroup: toggive ¢ Geresseandiag eoryround having
hydr ogen, al kylfogplafh pherein R'and B takan doasthey are g A and Xiaraps defined aho

W [err] are,

i ndependent |y, Tiydrogen or, al ky] of tpo 6 carbon at . 3. compound as
' ed o G ai Sheeergpeigg. Sechelffrefarec apeviied§ p aebopte  rmils ol bon at one or
trans-2-mbutenylene. 15 4. A conpound as clainmed in any one of Clains 1 to
3 wherein X is carboxyl, phosph@pyl or 5Qetrazolyl. 5. A conpound as
claimed in Caim1l1 which is one ; ol | owi ng:
N- ( 2- am no- 3, 4- di oxo- 1- cycl obut en bet a al ani ne,

ci ne ethyl ester; 20

N- (2- am go- 3, 4- di oxo- 1-cycl obut en
-yl )am no] ethyl]-1, 2, 4- oxadi azol i di n

2-[2-[ (2-am no- 3, 4-di oxo- 1-cycl ob
e-3,5-dione; N-[2-(nethylam rRl)zoff 4-di o '%f. cycl obut enyl ] bet a- al ani ne;
N- (.2- am no- 3, 4-di oxo-1 -cycl obuten-1 -yl ﬁr )EZ- propenyl ) gl yci ne;
N-@-’an‘i no- 3, 4-di oxo-1 -cycl obut enyl) - N- &2- net hyl - 2- pr openyl ) gl yci ne;

[ ?Lﬁﬁ

[ - am @o- 3, 4- di oxo- 1- cycl obut enyl ) ami n t hyl ] phosphoni ¢ acid; 25
[
[
[

-[ (2-am no- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] propyl fphboEphoni c aci d;
-[ (2-am no- 3, 4-di oxo- 1- cycl obut en- 1-yl ) am no] but yl ] phosphoni ¢ aci d;
E) -4-[ (2-am no- 3, 4-di oxo- 1-cycl obut enyl - 1-yl ) am no] - 2- but enyl ] phosphoni c
aci d; [[(2-ani n¥esinX. & BYand A aibee defirecahova or|a)sal erpyatectad Aesm theraed, gh i\ 539 1989i7P C
aci d; [ () - 3- (ergedinraue, which s Risfersol peipcyrel romaeiB i s profectach lodivg  corpesponding
- propeny! | - phos§ pynd hav&gd?rmgal where Ii_af\ﬁf{ a@re Z if roquired also removing any protécting group on
H tetrazol -5-ylJethyl ] -2, 6-di azabi cycl o[ 5. 2. 0] non-1 (7)-ene-8, 9-di one;
N- (2-am no- 3, 4-4i 0x0-1 -cycl te gl yci ne;
4-{ 2- ani po- 3, 4- ¢ i%)%tg‘-gf-cgryéugtgﬁg%"ﬂ@ k' m no] but anoi ¢ aci d;
3-[[3, 4-di oxo- 2-[ (phenyl nmet hyl ) am no] - 1- cycl obut enyl ] am no] pr opanoi ¢ aci d;
or N-(2-am no-3, 4-di oxo-1- cygl obut enyp) - N- (phenyl net hyl) gl yci ne; or a
pharmaceutical |y acceptabl e saN— #of. 35 6. A conpound as clainmed in
Claim1 which is:
[ 2-[ (2- agi no- 3, 4-di oxo- 1- cycl ohut en- }-yl ) am no] et hyl ] phosphonic acid or a
phar maceutical |y accept abl e sallf Lherneof;
[ 2-( (2- am no- 3, 4- di oxo-1-cy lQ’ﬁut en- 1 I%Eﬁdhyl am no] et hyl ] phosphoni ¢ aci d,
or %’phar maceutically ac- 407 cept apl‘e™~sal t t hereof;
[ 2- (7, 8- di oxo- 2, 5- di azabi cycIR{ 4. 2. 0] )R&t - 1( 6) - en- 2- yI ) et B¥F? phosphoni ¢
acid, or4a pharmaceutically ac- ceptable salt thereof;
[ 2- (8, 9-di oxo- 2, 6-di azabi cycl o[ 5. 2. 0] non-1 (7)-en-2-yl)ethyl] phosphonic
acid or a phar mihegsin R'eBj q)r(mg Agre as defined in Claim 1, with an azidse, to give a corresponding compound of
formula | where X'is b-tetrazolyl;
or
45 f) converting a compound of formula | wherein R®, R* and R® are alkyl groups to give a compound
of formula 1 wherein R, R* and R® are hydrogen or a salt thereof;
or
g) acidifying a salt of a compound of formula | to give the free acid of basifying an acid of formula |
to give a salt thereof;
50 or

3
4
(

55
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ceptabl e salt thereof; 45

[ 2- (4- hydr oxy- 8, 9- di oxo- 2, 6- di azap ¢ysd gs1l& 2. 0] non- 1 U m I“I"JLI‘””“I
(7)-en-2-yl)ethyl] phosphonic acid, or a pharnaceu- tically a ot 18 :
t her eof ; :

[ 2- (4, 4- di methhthermBly9nga compedhd 6f fdimmiadldi cycl o[ 5. 2. 0] non-1(7)-en-2-yl ) et hyl ] ph
osphonic acid, or a pharma- ceutically acceptable salt thereof;

2[ 3- (8, 9-di oxo- 2, 6-di azabi c cIo[5.21g]non-1 (7)-en-2-yl) propyl]phosphonic
acid or a pharnaceutically - 50 ceptable salt thereof;

8, 9- dibxo- 2, 6-di azabi cycl o[ 5JZ- 0T npn- 1(7) -ene-2-acetic acid, or a

phar maceutically acceptable dalt there- of;

3- (8, 9-di oxo- 2, 6-di azabi cycl ¢[ 5. 2. ] non- 1(7) -en-2-yl ) propanoi c acid, or a
pharmaceutically acceptabl e 2 reof; 55 2-[(1

H-tetrazol -5-yl )methyl ] - 2H$ll di azabi d?ﬂ‘lla?({ 5.2.0]non-1 (7)-ene-8,9-dione, or
a pharnaceutical ly ac- cepgabl e sal tpg hereof; or

[2-(9, 10-di oxo- 2, 7-di azabi cycl o[ 6. 2.0] dec-1 (8)-en-2-y|f§?hy|]phosphonic
acid, or a pharmaceutically ac- ceptable salt thereof. 23 7. A conpound
as cl ai med i \narBik RO MCasefified BbsW®, X 1§ COSRY FDOIR DR where e Of¢ ahki B lake dIRIGY |

al kal i/pe ear taf5-digé-ap,40%adRFONBIRLYNbrSEbtbotedOs-tefazBiy ) GRE ' @preftnie RillkyleRJof22 to 6
conmpound of feaboidtemd substitulil By e S(Oh.arfd radidd) wherdinGEprésawt®d 1 ioB 2,Sif Rquired removifg
reacti ng a caenpprawéling broliotorgive a corrdspondibg compound of formula | wherein A is alkenylene of 2 to
[err] wherei 6 cabonatoras defined in Claim1l and ORL2 represents any al koxy or
aral’koxy | eaving group, with a conpound of formula (111): 20

HNR2- /&0 X9. (A phdrmadaudicalicamBition\campeising & cempgundiet fiormulal | pma chagmageutically acceptable or
prot ect ed fsitthetepieas slgimed jinfany cop f Claiins 1dpd whdhgpharmectieslle aqccemiablecpetign; to gi ve
a conmpound of fornmula | wherein R2 is as defined in daim1l if desired

i sol at i nd%aA canngvndrofarnegt prewial:accept abl e salt; 25 or b) reacting a
conmpound of forrmula (IV) [err] wherein X, R2 and R12 are as defined above
or a St or protected form tghger eof wigh a conpound of formula 40 wherein
RL is as defined in aim1l anfY-ean¥fng any protecting group to give a

correspondi ng conpound of formjla I ¢r a salt thereof; 46 or c)
reacting a conpound of fornmulaj(Vl) jerr] EP 0 496 561 B1

\./I 30 —

RI2Q

I:I-A-Xz
RI13 (XII)

35
or a salt thereof,

\_/ where X2 represents CN, COOR™ where R is hydrogen, alkyl of 1 to 6 carbon atoms or a carboxyl
protecting group, -PO(OR'®)(OR) where R'S and R are hydrogen or alkyl of 1 to 6 carbon atoms,
3,5-dioxo-1,2,4-oxadiazolidinyl or optionally protected 5-tetrazolyl; R'2 represents an alkoxy or aralkoxy

40 leaving group and R' represents hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms, phenylalkyl of 7 o 12 carbon atoms or NHP wherein P is an amino protecting group and A and
Z are as defined in Claim 1.

11. A compound as claimed in Claim 10 wherein R is hydrogen, methyl, alkyl, methallyl or benzyl.
12. A compound as claimed in Claim 10 wherein P is benzyloxycarbonyl or a substituted derivative thereof.
13. A compound as claimed in anyone of Claims 10 to 12 wherein R?2 is methyl or ethyl.

50 14. A compound as claimed in any one of Claims 11 to 13 wherein R'", R'> and R'* are selected from
methyl and ethyl.

15. A compound as claimed in Claim 11 which is one of the following:
{2-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]ethyllphosphonic acid, diethyl ester;

55 [[2-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]methyllphosphonic acid, diethyl ester;
[3-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-ylamino]propyljphosphonic acid, diethyl ester;
[4-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]butyllphosphonic acid, diethyl ester;
[(E)-4-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]-2-butenyli]phosphonic acid diethyl ester;

26



conpound of fornmula [err] 5 ERE498 5861811 S as defl
salt or protected formthereof, Z and A are as defined in
required renovi ng any protectlng group; to give a correspondi ng conpound
havi ng f or mul{2l@-Fhoxyt3erdigxer1-Riclobuten-Re)mettivlaminplathdiphasphopic ecigdiethyl gster: X are as
defi ned abovdi-Bhoxt$.4ulione-Hewsiobitenyl-vimethglaminelmptyyllphosphepio peiddisthd melercy cl i si ng a
conpound of flé'ﬁ?r(ﬂeé{w ‘?SP')'"VDQ}"S[“@rthX%‘kF'@Pﬂ °X°‘°b2t°"‘["é'|)%"]'"°éﬂ‘RPVﬂ$a@P'E'cas acid
defi ned above°h8’fy or protected formthereo S an amn

prot ect i dg gr[6 i‘yc’,’ °sP ?t@‘i;]@reﬂﬁwa %@P’@df‘i"?)@quﬁﬁ"r’é’m%? 8"‘1"?""5@’1"9"“‘”"3’?""
protected, b % PR S
reacting a C -( = 1-@ ;o%% 8/clob n-1- in p@l] ic_acid 1,1-dimet yleth
[err] whgr EI [ﬁ‘-f@ stJ t t\%lt gﬂn %I’iyclw) ﬁ{)? léﬂ?%]g ve

a correspondldgg 1qq;m\w I's 5-tetrazo

f) converting a conpound of formul a | vvhereln [err] are al kyl groups to
give a CONMpQUASoddks fodréPatigy d comBing of formlalXl astSHIWR Xl deBRB inCtiai 1% ¥hith édnpreef |
or g) acidifyi apreactifgpa onpbund offoifuL gl of formula | to give the free acid of
basi fying an acid of formula | to give a salt thereof; 50 or 55 25

h) thernol ysing a corrpound of formula (X _
[err] [err] wherein Ris as defged abo [err] is are all alkyl; 15

3, 5-di oxo-1, 2, 4- oxadi azol i di n- 2-y . otected 5-tetrazolyl, and [err]

r epresents aI kyI ene of 2 to 6 carp bns substituted by a S(O m aryl

radi cal 2vhere mrepresents 1 or 2 bqui red renovi ng any protecting
group to give a correspondi ng copp&ERe—Qf fornula | wherein A is al kenyl ene
of 2 to 6 carbon atons. 20 RY2@ phar mac@R¥2cal conposition conprising a
conpound of formula | or a pharmaceutically acceptabl e(8&Pt thereof as

cl ai madzisn any one of Clainms 1 to 7 and a pharmaceutically acceptabl e
fﬁ;;gg;; 10. Awﬁﬁg%?k‘p%gn oogfo%neral formula (XIl1): 25 [err] 35 or a salt

wherein R12 is as defined above and each is the sane or !jl wlw m
aim

HRISN-A2 (X1l

— 30 where A, R®2, R™ and X2 are as defined in Claim 11, to give a correspondmg compound of formula
Xii;
or
b) N-alkylating a compound of formula XIV:

35
%N L
U
40 a—
RI20 NH-A-X?
(XIV)
45

where R'2, A and X2 are as defined above in the presence of a strong base, with a compound of
formula R?-halo where halo is a halogen and R? is as defined above except hydrogen to give a
corresponding compound of formula (XIl).

50
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where [err] represents CN, [err] is hydrogen, alkyl of 1 car bon atons
or a carboxyl protectlng group, [Epraigememhydrogen or aI ',imm&w&lm””m
carbon atons, 3,5-dioxo-1, 2,4-oxadi azolidinyl or optional '
5-tetrazolyl; [err] represents an al koxy or aral koxy 40 Ieavrng group
and [ er r Plairegiop thefellowingGanyaeting Btkg L EHf 1 to 6 carbon atons, al kenyl of 2
to 6 carbon atons, phenylalkyl of 7 to 12 carbon atons or NHP wherein P is
an ani no pr%P’@@Pﬁﬁ@’W?ﬁ’ﬁ’ﬂmﬂdaﬁﬂe‘Z’% as defined in daimi1. 11. A
conmpound as clainmed in Caim210 wherein [err] is hydrogen, nethyl, alkyl,
met hal§yl or benzyl. 45 12. A corrpouna as claimed in Caiml10 V\,herei n Pis
benzyl oxycar bonyl or a subst@¢uted dgY'i vative thereof. 13. A conpound as
claimed in anyone of Cains 1010 I§ wherein [err][ is methyl or ethyl. 50
14. A conpound as clainmed in gny ong of Clains 11 to 13 wherein [err] are
sel ect,gd from nethyl and ethylf’ 15. A conpound as claimed in Caim 11l which
is one of the followng: [2-] oXY- 3, 4-di oxo-1 -cycl obuten-1

-yl ) am no] et hyl ] phosphoni cHX:i d, di et MA-Xst er; 55

[[2-[(2-ethoxy-3, 4-di oxo-1- qyclobutenla yl)anlno]nethyl]phosphonrc aci d,

di et hyl ester;

[ 3-[ (3s et hoxy- 3, 4- di oxo- 1- cycl obut en- 1 yl ) am no] propyl ] phosphonl c acid,

di et hyl ester; [4-[(2-ethoxy-3, 4di oxo-1-cycl obuten-1

-yl)am no] bmtvylbl] phosphoni ¢ acid, diethyl ester; -

[ (E) - 4- [ (12-Rtifbwdyogsn. alkylioh ¢ 8 caran| atimstoe phebylgiky) afif tedP-carbpruatemsy RF sHudmpdroni c
aci di et hydikybd i do & capigpn atomsikepyl I 168 garg_p atoms or phenylalkyl of 7 to 12 carbon atoms;

[ Z5] (22Et hdXy- 3, 4 di oxo- 1-cycl obut en- 1- rret Iam no et hy Il]_lphos honi ¢ acid
di et hyl est%rand[ (@@'Eﬁqs ase 4 e re>?olsrc 2 or -CHIG(R)(P) G

-yl) et h 5n| %re. leqleae I of 1 to 6 carbon atoms or
[3-]]2- (d| VH' ' bbf‘@?{?’fﬂﬂlﬁen 1-yl)amn
0] prop ¢ gg Y 2.tor natoms, A

o[ hygd' ,Le% r nxfimé g %@r g I%l;%js.égfzgﬂi ani n
- Di net hyl et eth fiFeothiic "s - Pfcthc oBuPen- 1

yl ) am no] propy car am o acr p enyI met hyI ester

3-1 (GQyanonet hyl ) - (2- qt hoxy- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] propyl ] car bam
c acid 1,1-di methylethyl 10 O o
4-[[ 2- (D et hoxyphosphi nyl)eth
o] butyl]carbam c acid 1, 1-di net
a conmpound of forrmula XIl as sh
a) reasting a conpound of for

[
I
[ ff hoxy- 3, 4- di oxo- 1- cycl obut en-1-yl ) ami n
hyl ester. 16. A process for preparing
d defined in Claim21l which conprises
15 [err]

(VI) 25 with a conpound of gg§ful a [ergris0 where [err] are as
ef\:/ned in daimll, to give g correspondi ng conpound of formula XiI; or b)
N-arkyl ating a conpound of formula Xl V: (I

40

herein R! is as defined in above and OR' represents any alkoxy or aralkoxy leaving group, with a
compound of formula (lll):

HNR2-A-X  (lI)

wherein R?, A and X are as defined in above or a salt or protected form thereof, if required removing
any protecting group; to give a compound of formula 1 wherein R? is as defined in above if desired
isolating as a pharmaceutically acceptable salt;

or
50

85
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36 [err] (XIV) 45 where [err] are as defined above in the presence of a _
strong base, with a conpound of forgpug 2eg¥B1IEd 0 where hal iﬂ’ﬁﬂzﬁu ﬂ&l}"ﬂ d
R2 is as defined above except hydrogen to give a correspo '
formula (XIl1). 50 55 27 Clains for the following Contracting State: ES
1. A process f o) repstingparcimpgund of tormutaM of the fornmula: 5 15

[err] in which [err] is hydrogen, alkyl of 1 to 6 carbon atons or

phenyl al kyl of 7 to 12 carbon at ; R2 i8hydrogen, alkyl of 1 to 6 carbon
atons, al kenyl of 2 to 6 carbon. at phenyl al kyl of 7 to 12 carbon
atons; 20 or R1L and R2 taken t¢gethef are Z where Z is [err] [err] are,
i ndependent |y, hydrogen, alkyl of |{ carbon atons or hydroxyl and [err]
are, independently, hydrogen or al 1 to 6 carbon atonms, A is al kylene
of 1 to 6 carbon atons or al ke ne of 2 N-A-K carbon atons; 25 Xis
[err] in,which [err] is hydrogen or alkyl ‘?j 1 to 6 cafB¥A atons, [err]
[err] are, independently, hydrogen or alkyl of 1 to 6 carbon atons,

3, 5-di oxo-1, 2, 4-oxadi azol idin-2-yl or 5- tetrazolyl; or a pharmaceutically
accept abl e sal tyhblagRNERE Wl FPNars Q8B TIheboR W aQhit brijRotdctid|feri thegsof @ith 4 Eapbinadf a
conmpound of forgmig (11) [err]

(I'l) 40 werein [err] is as defined in above and [err] represents any al koxy
or aral koxy | easNRg gwpup, with a conpound of formula (I11): HNR2-A-X

(111) 45 wherein [err], A and X are as defined in above or a salt or

prot ect ed f or mwhaeineldf is asfdsfired un riscle adrewioving anyyprpieeling groumdp give aForesponging e

a caortpound of foompawnd ofiformblel erarsalt thereefs def i ned i n above if desired

isofati g as a 9har maceuti cal I¥ accg,i)t able salt; or 50 55 28
c) reacting a compound of formula (V1)

Q. O
25 : 4
b 30 Ri%0 ORI (V1 ).

wherein R'2 is as defined above and each is the same or different, with a compound of formula
85 HaN-Z-NH-A-X  (VII)

wherein X is as defined in above or a salt or protected form thereof, Z and A are as defined in above
if required removing any protecting group; to give a corresponding compound having formula (1)
wherein R! and R? taken together are Z, A and X are as defined above;

40 or
d) deprotecting, selectively if required, and cyclising a compound of formula (VIil)

0\ O

45
R! N-A-X
% z (VIII)
i
NHP
55 wherein X, Z, R'2 and A are as defined above or a salt or protected form thereof, and P is an amino

protecting group, which is preferably selectively removable if X is protected, to give a corresponding
compound having formula | where R' and R? are Z if required also removing any protecting group on
X



EP 0 496 561 Bl b) reacting a conpound of formula (I1V) E““"

wherein X, R2 and R12 are as defi pp@ saBR8£Ber a salt or 4"“““" Ill””"l
thereof with a conpound of fornula 15 [err] wherein R is "as tdetintd

above and renoving any protecting group to give a corresponding conpound of

formula | or & salt thereof; 20 - or c) reacting a conpound of fornula
(vl) O o) reactir@ a compqund\bidoranula (L2 i s as defi ned above and each is the
sanme or different, with a conpound of fornula 35 H2 N-Z- NH A- X
(M1) wherein X is as defined in gbove or a salt or protected formthereof,
Z and A are as defined i™above#t required renoving any protecting group;
to give a correspondi ng cqnpound having fornula (1) wherein [err] taken
together are Z, A and X arje as {efi ned above; 40 or d) deprotecting,
selectively if required, gnd_cyqdlising a conpound of formula (VIII) [err]
55 wherein X, Z, 2 and nxﬁ defined above or a salt or
protecl’ed formthereof and P is gif'am'no protecting group, which is

preferably selectively mdnovable R X is protected(rk® give a correspondi ng
conpound having fornmula | where [err]are Z if required al so rehoving any
protecting group on X; 29 [err] or e) reacting a conpound of fornula
(1X) [e4 1] 1S5wherein R, WAGKEA Bref2s detiRd MNEovd with @n aside;l B divaaCcolrBspardig @ompduhd &N
azide, to gi vgr,angq«ha@s@@mrs@yponpound of formula | where X is
5-tetrazolyl;oor of formula I wherein R3, R4 and R5 are hydrogen or a salt
ther eof 20 1) convertity a Ggmpaaridciif foprnuta)l whetsil B3, Bf aral REcanpalkyh groas td givenaltamplourido
ve~ the f r e e ofdarmdia d Whdpes RY, iRt argl Ri rarechydwigemfor & salttheradf;l t o gi ve a salt
%feofeq or hyr t hernol ysing a conpound of fornula (X) 25 0 0
g) acidifying a salt of a compound of formula | to give the free acid of basifying an acid of formula |
to give a salt thereof;
or
h) thermolysing a compound of formula (X)
25 .

Oy O
\'/ 30
HN ) N"ALXl (X)
1 [
R! R?

35
wherein R! is as defined above, X! is CO2R® or -PO(OR*){OR®) where R3, R* and R® are all alkyl;
b 3,5-dioxo-1,2,4-oxadiazolidin-2-yl or protected 5-tetrazolyl, and -A'- represents alkylene of 2 to 6
carbon atoms substituted by a S(O)y, aryl radical where m represents 1 or 2, if required removing
any protecting group to give a correspondmg compound of formula | wherein A is alkenylene of 2 fo
40 6 carbon atoms.

2. A process as claimed in Claim 1 in which R' and R? are, independently, hydrogen, methyl, allyl,
methallyl or benzyl or R' and R? taken together are -CH2CHz-, -CH>C(RS)(R7)CHz- or -CHz C(RE}R®)
-C(R1°)R")CH.-, where R¢, R® and R are independently, hydrogen, alkyl of 1 to 6 carbon atoms or

45 hydroxyl and R?, R®? and R are, independently, hydrogen or alkyl of 1 to 6 carbon atoms.

3. A process as claimed in Claim 1 or Claim 2 where A is alkylene of 1 to 4 carbon atoms or trans-2-
butenylene.

50 4. A process as claimed in any one of Claims 1 to 3 wherein X is carboxyl, phosphonyl| or 5-tetrazolyl.

5. A process as claimed in Claim 1 in which the product is:N-(2-amino-3,4-dioxo-1-cyclobuten-1-yl)beta-
alanine;
N-~(2-amino-3,4-dioxo-1-cyclobutenyf)glycine ethyl ester;

55 2-[2-[(2-amino-3,4-dioxo-1-cyclobuten-1-yl)amino]ethyl}-1,2 4-oxad|azolld|ne-3 ,5-dione;
N-[2-(methylamino)-3,4-dioxo-1-cyclobutenyl]beta-alanine;
N-(2-amino-3,4-dioxo-1-cyclobuten-1-yl}-N-(2-propenyl)glycine;
N-(2-amino-3,4-dioxo-1-cyclobutenyl)-N-(2-methyl-2-propenyl)glycine acid;

30



30 35 ., U al kvl i [err] wherein :?;d!s as defined above,
S-tetrazolyl . and [orrt reprosents mkilon ot 2 1o 6 Q;ifblllllﬂlllﬂﬂlﬂﬁﬁllfﬂlll '-

substituted by a[err] aryl radical where mrepresents 1 or 2, £f tredlir’ed”
renmovi ng any [@f(@&emioe-B.Agioga-beyglobutenesryemisoletyilpleshonicl acidy corrpound of forrrul a l
wherei n A i s [K2-areing3.&diexodif-cyglobuteniaminolmethyllpfospbanis@pidat ons. 2. A process as
clai med in C&@Eeminp-g4-dieiecheylobutdn-1zu)leminelproryiieheskboni¢ gcid; hydr ogen, met hyl ,

al l'yl, methall ?‘a@WO'%qE’&q' -@ycloputanriryengirelputyllphpsehieie agie [err] [err] are

i ndependent | yIEHj@R g%’ﬁ M&FQ{V?YCBP“@V'I‘OV')S'“'BQ tendlphnsehopie acid hydr oxyl
and [err] ard21® ﬁ'ﬂ@% ﬁ‘d@?‘&' °'°Wl’1 thﬂ?""%ﬂl% fiphgppheni¢ 8id5 car bon at ons. 3.
A process as B¢ "' 'V' lag 2%)")6 ; ]%h° hpric agidy| ene of 1 to 4

b t qu y °" pasphppic a | d
g?l’ CIOQJ a OTSt[Q-:gg §J %ﬁ ﬁi . 'g': &é}i % %g' cl ai e in any one

gl 'z'.] teiragolyl. 5. A
process as cl@ O Ethy Phosphon .
s N ( 2- ani n BJo@éQf -.e (-l E})eth 1 osphomc acid;
N- (2-am no- 3 @9‘@0 lﬁ@! o -yﬁri )6 rﬁﬁbﬁo@phmﬁéa&d
2- [(2-am rm-aoA dih‘ﬁ&b‘ clo[§¥§ Hé acetic acid;

2-
) amm ng] et hyxgfa-dibx2,G-uieBie) | 014éh-A@)-eh-PyiBlopiBic acid;

2- (met hy| aaK1HAptrazolS-yOinGyll zb-m&mdyalmbemyd fﬁ&ase.um ne;

2- am no- 3, 2424 Hatsitazdl-5-yytoyi 2 B-diabicyclo[ 2 DInbh-((D-ené-8,p-aidhd; ) gl yCi ne;

2- am no- 3, M-ehminoes; 4diaxy-ticpdiabitemylycirs: ( 2- met hyl - 2- pr openyl ) gl yci ne aci d;
< EP 0 49296 hoBl-dioxo-1-cyclobutenyllamino]butanoic acid;

[
yl
[
(
(

2-71 (2- & no-Bl[3#-diexgRdiphenyimethiplaminel-i-cycighuteaytiamisblptopgrol ptidis phoni ¢ aci d,

[ (2- ami no- 3, M2cAminedi.41diexg-d ctinh 1"9"3%"”0&%]9!! hg: phosphoni ¢ aci d;

3- [ (2- ami no-[&-(O0dioye-B7-diazabicydlsif A mmmgpb?ismﬁlc]aﬁ'ﬁosphom c acid;

4-1 ( 2- am no- Q’saaPDHWBS?BthE'W@Q‘@PBHEif@ﬁU%Q I )am no] but yl ] phosphoni ¢ acid; 5
(E)-4- ﬁ sam no‘é% pog gl)g(o A7 Cl Oq?ellfrg\se1 ¥o 5 in which the product is obtained in the form of an

yl') am o] =2-

2-[ (2-am no- %“?mam!’?fﬁ %%WB’B'GE@'H"‘T‘“W ﬂ‘ret hyl ami no] et hyI ] phosphonl c aC| d;
[ (2-am no- 53, #- Oforl ‘F kanevtﬁ&] =) hon 1c agi

2 (7 d Sty azpﬁﬁiyn iﬂgﬁ. | v i GRS

2- (é, 9- d| 0XO0- hgrmgc%m%talzl%t 1 %ptag Ie cfrgerim%)f F\o(':r)"r'l Slﬁ% et thergpeuﬁm)a fs}rat'ﬁosphonl C

cid; 10 ﬁm&eés iav&s,sme{g ﬁco%pmn%pge%mﬁ 6in@g pay.cycl o[ 5. 2. 0] non-

7) - en- 2- yI)et yI]phosphonl c acid

2- (4, 4-di net hyl - 8, 9- di oxo- 2, 6¢li azabl celo[5.2.0]non-1(7)-en-2- yI ) et hyl ] ph
sphoni @s aci d; [3 (8 9- di oxo- 2, Ndiazafl cycl o[ 5. 2. 0] non-1

7)-en-2-yl) propyl ] phosphoni ¢ ac

(B)-3-(8, 9-di oxo- 2, 6-di azabi cyclo[ 5. 2§ O] non-1(7)-en-2-yl)-1-propenyl]-phos
honi ¢ acid; 8, 9- dIOXO 2,6-di azapi-exel p[ 5. 2. 0] non-1 (7)-ene-2-acetic acid;

5 3- (8. 9-di oxo- 2, 6- d|a FRHCYCl O] 5.

i%%]_ n- 1(7) en- 2- ¥I)propan0|c aC|d
-[(1 H#etrazol -5- yI)rrethty]-Z 6-di az cggl o[ 5. 2. OFK&%I 1

7)-ene-8, 9-di one; 2-[2-(1 RIS

tetrazol - 5- yI )et hyI] 2, 6-di azabi cycl o[ 5. 2. 0] non-1 (7)-ene-8, 9-di one;
(2-amno-3.4 o} -cycl obut enyl ) gl yci ne;

a
-[2-am no 3, v%-eéf represer(lzly ENOBHE;&“ %Qrg rﬂ“nigkbcyrég%p 0a kyl o? q Ito 6 carbon atoms or a carboxyl

protecting group, -PO(OR'S)(OR'®) where R'® and R'® are hydrogen or alkyl of 1 to 8 carbon atoms,
3,5-dioxo-1,2,4-oxadiazolidinyl or optionally protected 5-tetrazolyl; R'2 represents an alkoxy or aralkoxy
leaving group and R™ represents hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 8 carbon
atoms, phenylalkyl of 7 to 12 carbon atoms or NHP wherein P is an amino protecting group and A is

80 alkylene of 1 to 6 carbon atoms or alkenylene of 2 to 6 carbon atoms and Z are as defined in Claim 1
which comprises

rZT
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20 » 3-[[ 3. 4-di oxo- 2-[ (phenyl met hyl ) am no] - 1- cycl obut enyl ] am no] pr opanoi c
aci d; N-(2-am no- 3, 4-di oxo- 1-cycl glootaeeséd BN\ ( phenyl. ) ' ;'
[2-(9,1 O-dioxo-2,7-diazabi cycl o[ 6.2.0]dec-1 (8)-en- gﬂy’uym’mmmmnh C

acid; or a pharmaceutically acceptable salt thereof.; 2 . pf ocess as

cl ai med i n arg) regefing @fcor@paginchef formeld(V® i n whi ch the product is obtained in the
formof an alkali netal, alkaline earth netal or ammoniumsalt. 7. A
process for preparing a pharmacguti cal c&nposition whi ch conpri ses bringing
a conpound of formula | or a phagmaceutgpral |y acceptable salt thereof as
defined in any one of Claims 1 tg a 30 pharmaceutically
acceptable carrier into a formsyi for therapeutical admnistration. 8
A process for preparing a conpourld_of general fornula (XII): 35 [err] or a
salt thereof, 45 wher e XZEg [err] where R14 is hydrogen, alkyl
of 1ty 6 carbon atons or oxyl prd@R®ting groq@# rr] are hydrogen or
al kyl of 1 to 6 carbon atons, 3,5-dioxo-1, 2, 4-oxadi a I dinyl or optionally
protected 5-tetrazolyl; R12 represents an al koxy or aral koxy | eaving group
and [err] rep4imebsouhysiigaar, al kyl of 1 to 6 carbon atons, alkenyl of 2
to 6 carbon atons, phenylalkyl of 7 to 12 carbon atons or NHP wherein P is
an am 50 protKHrRoIN-AY2 gremp and A is 50 al kyl ene of 1 to 6 carbon atons
or al kenylene of 2 to 6 carbon atons and Z are as defined in Caim1l which
conprises 55 wWre A, REFR') a6 afeGik dBfihechin abaya it givegs carresponding naimbind ab formidiaxi V1 )
10 or [err] with a conpound of fornula 15

w] wher e [@MN-dikylating apompeund pidermiula XBbove t o gi ve a correspondi ng conpound
of for#ula XIl; or b) Nalkylating a conpound of formula XIV: 20 0

O [err] 30 where [err ]qgar@®, as defi@ed above in the presence of a
strong base, with a conpound of f Qs A err]hal o where halo is a hal ogen
and [err] is as defined above exce rogen to give a correspondi ng
corrpound of formula (XI1). 9. A prlocess]as clained in Claim8 wherein [err]
S hydrogen met hyl, al kyl, - met hal benzyl. 35 10. A process as
claimed in Claim8 wherein P ks s o | ofxg|rpubstituted
derivative thereof. 11. A process as clainmed in anyone of Clains 8 to 10
wherein [err] is nethyl or ethyl. 40 12. A process as clained in any one

ofk_d ajps 9 tvehereZRICERI Y2 dréhd defifddCabsve! if HeGbsbice Bt BBHdNY Iba®NWitEd Bdfhpound of

formula R-halo where halo is a halogen and R? is as defined above except hydrogen to give a
corresponding compound of formula (Xll).

9. A process as claimed in Claim 8 wherein R'3 is hydrogen, methyl, alkyl, methallyl or benzyl.
35

10. A process as claimed in Claim 8 wherein P is benzyloxycarbonyl or a substituted derivative thereof.
11. A process as claimed in anyone of Claims 8 to 10 wherein R'2 is methyl or ethyl.

40 12. A process as claimed m any one of Claims 9 to 12 wherein R, R'> and R are selected from methyl
and ethyl.

13. A process as claimed in Claim @ in which the product is one of the following:
[2-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]ethyl]phosphonic acid, dlethyl ester;

45 [[2-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amine]methylphosphonic acid, diethyl ester;
[3-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]propyllphosphonic acid, diethyl ester;
[4-[(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]butyllphosphonic acid, diethyl ester;
[(E)-4-[(2-Ethoxy-3,4~-dioxo-1-cyclobuten-1-yl)amino]-2-butenyl)phosphonic acid diethy| ester;
[2-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)methylamino]ethyljphosphonic acid diethyl ester;

50 [[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)methylamino]methyl]phosphonic acid diethyl ester;
[3-[12-(diethoxyphosphinyl)ethyl)(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]propylicarbamic acid
phenylmethyl ester;
[3-[[2-(diethoxyphosphinyl)sthyl](2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)aminol-2-hydroxypropyljcarbamic
acid 1,1-dimethylethyl ester;

65 [3-[[(1,1-Dimethylethyloxycarbonyl)methyl](2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]propyllcarbamic
acid phenylmethyl ester;
[3-[(Cyanomethyl)-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)amino]propyllcarbamic acid 1,1-dimethylethyl
ester; or
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13. A process as clained in aim9 in which the pr oduc lmmﬂwnlﬂ lll&\w
follow ng: [2-[(2-ethoxy-3,4-di oxo-E’p@xgggqugpn 1-yl)am ni c
acid, dlethyl ester; 45

[[2- [(2 et hoxy- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] net hyl ] phosphoni ¢ aci d,

di et hyl est er[}[[2-(DiethoxyphosphinyI)eﬂ1yl](2-ethoxy-3,4—dioxo-1-cyclobuten-'1'-yl)amino]butyl]carbamic acid 1,1-

[ 3-[ ( 2- et hoxydirBetitd ethydesterl - cycl obut en- 1- yl ) am no] pr opyl | phosphoni ¢ aci d,

di et hyl ester;

[ 4- [ ( 2- et h&ajmsiar the flieying €antrasing State 1 88| ) ani no] but yI | phosphoni ¢ aci d,

di et hyl ®ster;

[ (E)-4- [(21Et'f18‘39§°s§3f°219'8?36%a‘1°"t99‘8\d8f3'ﬂﬂ9ﬁ"“ia yl ) ami no] - 2- but enyl ] phosphoni ¢
acid diethyl ester; [2-[(2-Ethoxy-3,4-dioxo-1 -cyclobuten-1
-yl)nethylanino]ethyl]phosphonic acid ¢qethyl ester; 50

[ [ (2- Et hoxy- 3, 4-di oxo- 1-cycl ob#&gen- 1- met hyl am no] net hyl ] phosphoni ¢ acid
di et hyl Bster; -
[ 3-[[ 2- (di et hoxyphosphi nyl ) et hyl]] (2- ef hoxy- 3, 4- di oxo- 1-cycl obuten-1-yl)am n
o] propyl ] carbam ¢ acid phenyl ngt byl gster;

[3-[[2- (di et hoxyphosphi nyl)eth (Z- el ox , 4-di oxo-1 -cycl obuten-1
-yl)am ng] - 2- hydr oxypropyl ] c am c aci 'Ji di net hyl et hyl ester; 55

[3-[[ (1, 1- Di et hyl et hyl oxycar Honyl ) net h L] (2- et hoxy- 3, 4- di oxo-1

-cycl obut en-1-yl ) ami no] propyl R}ar bani ¢ BCi d phenyl met hyitYest er;

[ 3-[ (Cyanomet hyl ) - (2- et hoxy- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] propyl ] car bam
i

[

acid 1, 1-di nethylethyl ester; or 32 EP 0 496 561 Bl
3}’2 (Dwethohy¢hbsph|nyl)ethyl](2 et hoxy- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no
] but yl ] car banRUis hydragen, alkyl ofj} teghi dasppn atems,or pheyylalkyl ofT RilAsarbesratamie f ol | owi ng
Contracting SRaisdydragansalkyl of A tp B Gerbnsatenasy aljamd o i cabop GiRpS hBnepylalivhel 7 to 12
fornmula: 10 [eabopaems; in which RL is hydrogen aIkyI of 1 to 6 carbon

t h | kyl of 7 t 12 b t t
& car borfat onft, ant Kegn gehr w200 gn é;%{.’rs geg?rc“a#(i%gﬁa;-é,; 2
carbon at ors; FpCHes K °;°Rs ﬂ" tF&n 3 {1 ‘g’; or

lerrlare, | nd%ﬁé of toé onzi% % |g& Ien%qc( to 60ca a On’B Or hydr oxyl
pepti LT 2 ey °r°rz§;*33ﬁrrw
STert®in wh ek e °T jﬂ. ,p&efr'xaﬁre 2 Jnarfof%.cr;lmman&s s.élrdmmam% [err]
in which [err r,)éidﬁ,gacomp&,ﬁdgf]mﬁmg(u)r ndependent |y, hydrogen or al kyl

of 1
to 6 carbon atonB 3, 5-di oxo-1, 2, 4- oxadi azol i di n-2-yl or 5- tetrazolyl; or
a pharnaceutrcally accept abl e salt t her egf , whi ch conpri ses one of the
foll ow ng: a) reacting a conpo Ia (rr) f[err]

(1) 45 herein [err] is S ned in above and [err] represents
anxr?lkoxy-or ar al koxy | eaving gqoup, WMth a compound of forrmula (I11):

[er

“ | an’ or®
R}
(I
45 herein R! is as defined in above and OR' represents any alkoxy or aralkoxy leaving group, with a
compound of formula (Hl):
HNR2-A-X  (ll)
50 wherein R2, A and X are as defined in above or a salt or protected form thereof, if required removing

any protecting group; to give a compound of formula | wherein R? is as defined in above if desired
isolating as a pharmaceutically acceptable salt;
or

55
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50 + Wherein [err], A and X are as defined in above: or a salt or

protected formthereof, if requirgdo4exéi g any protect U(rlﬂm
a conmpound of forrmula | wherein [err] is as defined in a ”mmwm"@mr
i solating as a pharmaceutically acceptable salt; or 55 33 * C‘EPL0 496s

Bl b) reacti np reactrgrapompelnddf forowefiva (1V) O 5 [err] wherein X, R2 and R12
are as defined above or a salt or protected formthereof wth a conpound of
formula 15 [err] wherein RL i s@s def|n in above and renovi ng any
protecting group to give a corr et rei=flg conmpound of formula | or a salt

t hereof’; 20 or c) reacting bound of formula (VI) [err] wherein
R12 is as defined above and each p sane or different, with a conpound
of fornula 35 H2N- Z- NH- A- X wherein X is as defined in above
or a salt or protected formgisgeof, Z NAX are as defined in above if
required renmoving any protecting. group; %p gi ve a cor@&pondi ng conpound
having formula (1) wherein [err] taken t'Ogether are Z, A and X are as

defi ned above; 40 or d) deprotecting, selectively if required, and
cyclising a CoReiiRGeGhd ﬁﬂraFQHs%eﬁn\Jb bibobe bed Skt o5?rotected fornABrG& Wit &corﬂnouL@&”
and A are as Qﬁfmaned above or a salt or protected formthereof, and I'sS an
am no protecting group, which is preferably selectively rem)vabl e if X IS
protected, toH{NRYe @)correspondi.ng conmpound having forrmula I where Rl and
R2 are Z if required al so renoving any protecting group on X, 34 EP O
496 561 Bl or wigyeir Bhist asndpfisedcio rabaveneid oémdving rany arofectiip dr@prtp givhar edrmaspomding] as
defied in abepmpoyndtohfoemulad or alealt theeeofji ve a correspondi ng conpound of 15

formul 8@ | whe?'e X is 5-tetrazolyl;
¢) reacting a compound of formula (VI)

o) O

25

U e R! - ORR (vVI)

wherein R is as defined above and each is the same or different, with a compound of formula
35 HaN-Z-NH-A-X  (VII)

b. wherein X is as defined in above or a salt or protected form thereof, Z and A are as defined in above
if required removing any protecting group; to give a corresponding compound having formula (f)
wherein R' and R? taken together are Z, A and X are as defined above;

40 or
d) deprotecting, selectively if required, and cyclising a compound of formula (Vill)

O
45
Rl N-A-X
50 ]
Z (VIII)
1
NHP
55 wherein X, Z, R'2 and A are as defined above or a salt or protected form thereof, and P is an amino

protecting group, which is preferably selectively removable if X is protected, to give a corresponding
compound having formula | where R' and R? are Z if required also removing any protecting group on
X
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give a conpound of formula | whereigp ¢ 86d $s138+£ hydrogen o
or 20 g) acidifying a salt of a conpound of for
free acid of basifying an acid of formula | to give a salt thereof or
t her nol ysi ng aoconpound of fornula (X) [err] 35 wherein [err] IS as
defi ned above, ¢ @pgting a genepouyid|of fermid (IX) 3, 5- di oxo- 1, 2, 4- oxadi azol i di n-2-yl or
protected 5-tetrazolyl,. and [err]represents al kylene of 2 to 6 carbon atons
substituted by a S(O m aryl r&&jcal _ e mrepresents 1 or 2, if required
renovi ng® any protecting group t® grvel a correspondi ng conpound of formula I
wherein A is al kenylene of 2 to}6 carpon atons. 40 2. A process as clained
in Gaim1in which [err] are, {§ndepepdently, hydrogen, methyl, allyl,
met hal Iyl or benzyl or [err] tgkemtoyether are [err] [err] are
indepen&gntly, hydrogen, al kN of 1 toPGﬁe@Nbon atons or hydroxyl and [err]
are, independently, hydrogen ﬂ al kyl 21 to 6 carbon . 45 3 A
process as claimed in Claiml1l or Claim mhere A is alkyTehe of 1 to 4
carbon atons or trans-2- butenylene. 4. A process as clainmed in any one of
Cainms 1 to 3 wWhesiRiAN RE ané AGR RU6HHed |rp£H3$éJ\Qﬁrrﬁﬁ|aziQ§ 109l besoNding chpound of
process s&s cl alfdmdalmeQ)aismt&rathV\:hl ch the product
i s: N-(2-am no- 3r 4-di oxo- 1-cycl obut en- 1-yl ) bet a- al ani ne;
N- (2- am no- 3, 4-f)dtooveding a cyrapanidibfaormbih @ Whieréim 83, & lagd Rearb @yl groups to give a compound
2- [ 2- [ ( 2- ani no-oBlornuth ivhereift R%,ERY @hdBLAre hydiogg Jrarsainbéredtny | | - 1

- oxadi azol iodi ne- 3, 5-di one; 55
N-] 2- (me2f hyl amghaﬁ)dlfsnma galtcot ecqmnpycd ofionnelm {/io]dive tthe-frab agid ofebasifying an acid of formula I
N- ( 2- ami no- 3, 41igivp@salt theeepl | obut en- 1 yI) N- (2- propenyl ) gl yci ne;
N- (2- am no- 3, 4°Hi oxo- 1- cycl obut e y (2- met hyl - 2- propenyl ) gl yci ne aci d;
[ 2- [ (2- ani no- 3 MthemalvEing;d eomepysg ot alp. (’§)I ) ami no] et hyl | phosphoni ¢ acid; 35
EP 0 496 561 Bl [[(2-am no- 3, 4-di oxo- 1- cyclobutenyl)anino]nethyl]phosphonic
acid; [32[(2-anino- 3, 4- di oxo- £ Q
acid; [4-[(2-am no-3, 4-di oxo- 1- obfit en- 1- yI)an1no]butyl]phosphonrc aci d;
[(E)-4-[(2-am no- 3, 4-di oxo- 1- cy( :
acid; 5
[2,{(2 api no- 3, 4- di oxo- 1- cyclob, - | ) met hyl am no] et hyl ] phosphoni ¢ aci d;
[[(2-am no- 3, 4-di oxo-41- cycla@uten-l-y'&qguxylanino]netq phosphoni ¢ aci d;
[2-(7,8-dioxo-2,5-diazabicycl%&4.2.0] -ﬁft (6)-en-2-ylI'Y¥€t hyl ] phosphoni ¢

ofF f) converting a conpound of fornula | wherein [err] ar llm

aci d;

[ 2- (8, 9-di oxo- 2, 6-di azabi cycl o[ 5. 2. 0] non-1(7) - en-2-yl ) et hyl ] phosphoni c

aci d; 36 wherein R! is as defined above, X' is CO2R® or -PO(OR*)(OR®) where RS, R* and R® are all alkyl; .
_ 3,5-dioxo-1,2,4-oxadiazolidin-2-yl or protected S5-tetrazolyl, and -A'- represents alkylene of 2 to 6
b= carbon atoms substituted by a S(O)y, aryl radical where m represents 1 or 2, if required removing

any protecting group to give a corresponding compound of formula | wherein A is alkenylene of 2 to
6 carbon atoms.

40
2, A process as claimed in Claim 1 in which R' and R? are, independently, hydrogen, methyl, allyl,
methallyl or benzyl or R' and R2 taken together are -CHzCHa-, -CH2C(R8)(R7)CH; - or -CH.C(RE)(R®)
-C(R'°){R'")CH. -, where R®, R® and R™ are independently, hydrogen, alkyl of 1 to 6 carbon atoms or
hydroxyl and R?, R® and R'! are, independently, hydrogen or alky! of 1 to 6 carbon atoms.
45

3. A process as claimed in Claim 1 or Claim 2 where A is alkylene of 1 to 4 carbon atoms or frans-2-
butenylene.

4. A process as claimed in any one of Claims 1 to 3 wherein X is carboxyl, phosphony! or 5-tetrazolyl.
50
5. A process as claimed in Claim 1 in which the product is:N-(2-amino-3,4-dioxo-1-cyclobuten-1-yl)beta-
alanine;
N-{2-amino-3,4-dioxo-1-cyclobutenyl)glycine ethyl ester;
2-[2-[(2-amino-3,4-dioxo-1-cyclobuten-1-yl)amino]ethyl]-1,2,4-oxadiazolidine-3 S-dlone,

55 N-[2-(methylamino)-3,4-dioxo-1-cyclobutenyl]beta-alanine;
N-(2-amino-3,4-dioxo-1-cyclobuten-1-yl)-N-(2-propenyl)glycine;
N-(2-amino-3,4-dioxo-1-cyclobutenyl)-N-(2-methyl-2-propenyi)glycine acid;
[2-[(2-amino-3,4-dioxo-1-cyclobuten-1-yl)amino]ethyljphosphonic acid;
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[ 2- (4- hydroxy- 8, 9-di oxo- 2, 6-di azabi cycl o[ 5. 2. 0] non-1(7) - en- hosp
honi ¢ acid; 10 EP 0 496 561 B1 Im I@ b MH"I :
[ 2- (4, 4-di met hyl - 8, 9- di oxo- 2, 6-di azabi cycl o[ 5. 2. 0] non- 1(7) en-

osphonic acid; [3- (8 9- di oxo0- 2, 6-di azabi cycl o[ 5. 2. 0] non-1

(7)-en-2- yI :g‘ Q-p-lqmlnbgtera[@ar@lno]methyl]phosphomc acid;

[ (E)-3-(8,9 ?o%" Asdigrpd Lxgiobutpe-l o asu@lpcppwaphosnhc(nm)ac@n 2-yl)-1

- propenyl ] dr% 1H:yclob en-1-y ammo]butyl]phosphomc acid;

8, 9- di gxo- %‘%}!}y 5f¥<i° M& J-%H'éerqﬂp&e@bw aidi d;

3- (8, 9°di ox -2%:‘(5:0_ __(1, ‘f ']PB?FPE" a?'Bropanor c acid; 15
2-[(1 Rt et dIO -2, |c;gor4 -oct -er%‘gicl phomc crd -1

7) - ene- 8, 9 1_

( - -2 6-
2[2(1H—te Briafgrgjd é’ o
(7)-eng-8,9 Qi ab
4-[ 2- ami no- é}-(ée-éio@@e iadabi crat%
3-[[3, 4-di Onsrﬂmb@rab@@eah@s.wlomm nanf&% y opanoi ¢ aci d;
20 N- ( B.9-@BKIB6-RaAbicycRRISD-0ImoR-Y ja.blztaeaed .aN( rret hyl)glyCI ne; or
[2-(9, 1 O- dB<emBdicko-2:6aticazbiyeis]s.2.bpéritB-oRb-ysstandle 4c) - €N- 2- y| ) et hyl ] phosphoni ¢
acid; or a plai-rrasle-y)edtnyy2 eaieRptRRI5R divh (7-6Redfone;6. A process as

cl ai med i n &iP/(1idtetrazof-5-@jothyifR 6-diatabicyriof52.0Mdha {7)-6rlad oiicagtuct i s obtained in the
form of an NG2-amino-3if-Rigto-1-gyclblakenylglykied;i ne earth nmetal or ammoniumsalt. 7. A
process for 4pamiead.ddioxe-1shicobundaningibitancioapdisi t i on whi ch conpri ses bringing
a\/orrpound S1I3.f-glexpA-léphpnyimethylaninol-iraxsisbetenylidninolmepemist azldl € sal t t her eof as
definel i n Hrigramiprs3 drslionorigypigbutenyllN-phenyimethy hhesingreas £2-4911 @ dibroyR, ZadiazeticyalblB 2.0
carrier int 8% (@8p-Ryiathvivhesrbonicacids her apeut i cal adninistration. 30 8. A
corrpound of°’g%‘fﬁ‘§’r"§?°"f"?5‘PW%PwPRIsF'5“‘°’3‘§ [err] or a salt thereof, 45 wher e

[err] rery'eﬁents [er &H of 1 to 6 carbon atom; or
car boxyl “prg éb gﬁ@"f’?ﬁ @Fé fS" whieh t[‘%P’P‘]’”"h‘Fé’b\‘I'WPr'Bé*@r‘f°"5‘r°fzi'l‘ kyl
of 1 t0 6 carbon a FRBmeniYm 38ty adi azol i di nyl or optronally

pr ot ect edy 5at Iko or ar al eavrn group
and R13 ?epa ;ﬁ&e@ézﬂ’,h*‘ %f?ian a%ftﬁ% ﬁncﬁ ﬂzﬁ?ﬂ%fe@ it $|ri§1s P 8ihg 3 i~
6 carbon at gizEmacBltedly bRbptible &ifrie mt{)g sﬁ'ﬁﬁs(ﬂﬂt ﬂ%gat eimpi 8 a
awi‘no grotecting group and 'S yl ene o carbon at ons or
al kenyl erse A)Eorﬁ’pohﬁtl&gé‘rﬁfabfaﬁhuﬁt(m and Z are as defi ned in daiml. 9. A
conpound as clained in Caim8 V\/nerer n RL3 is hydrogen, nethyl, alkyl,

met hal Iyl or benzyl. 10. A conpound as clainmed in Claim8 wherein Pis
benzyl oxycarbonyl or a substiQuted defvative thereof. 55 11. A conmpound as
claimed in anyone of Clains 8 erein R12 is nethyl or ethyl. 36

EP 0 496 561 B1 12. A conpound imed in any one of Clains 9 to 11
wherein [err]are selected from and ethyl. 13. A conpound as cl ai ned

s ?% w} d;rrrw;%.dne
phen

|nCIa|m9wh|ch|soneoft 5

[ 2-[ (2- et hoxy- 3, 4- di oxo- 1-RMOf obut en- N.ij@m noj et hi Hhosphoni c acid,
di ethy®? ester; [[2-[(2-ethoxy-3, 4-di Oﬁsl cycl obut ef¥

--yl)am no] et hyI ] phosphoni ¢ aci d, diefhyl ester;

[ 3-[ (2- et hoxy- 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] pr opyl ] phosphoni ¢ aci d,
di et hyl eSttﬁasalt thereof,

45 where X2 represents CN, COOR™ where R' is hydrogen, alkyl of 1 to 6 carbon atoms or a carboxyl
protecting group, -PO(OR' )(OR'®) where R'> and R'® are hydrogen or alkyl of 1 to 8 carbon atoms,
3,5-dioxo-1,2,4-oxadiazolidiny! or optionally protected 5-tetrazolyl; R'2 represents an alkoxy or aralkoxy
leaving group and R'3 represents hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms, phenylalkyl of 7 to 12 carbon atoms or NHP wherein p is an amino protecting group and A is

50 alkylene of 1 to 6 carbon atoms or alkenylene of 2 to 6 carbon atoms and Z are as defined in Claim 1.

9. A compound as claimed in Claim 8 wherein R'® is hydrogen, methyl, alkyl, methallyl or benzyl.
10. A compound as claimed in Claim 8 wherein P is benzyloxycarbonyl or a substituted derivative thereof.

65
11. A compound as claimed in anyone of Claims 8 to 10 wherein R'2 is methy or ethyl.
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[ 4- [ (2;ethoxy-3, 4-di oxo-1-cycl obuten-1-yl)am no] butyl] pho
di ethyl ester; EP 0 496 561 B1 ﬂ ”I!MHL “lll
[(BE)-4-](2- Ethoxy 3, 4- di oxo- 1- cycl obut en- 1-yl ) am no] - 2- but'eny.

acid diethyl ester; 10 . [2-[(2-Ethoxy-3, 4-dioxo-1

-cycl obut en2.1A W@pmmchgsl davnetbih ey phd fhGiap$8nio ¢1 avberein &i*e Rifydnd dR$t & ;selected from

[ [ (2- Et hoxy- 3mnethyiargbetwil - cycl obut en- 1-yl ) net hyl am no]_rret hyl ] phosphoni ¢ aci d
di et hyl ester;

[3-[[2-(di ad.h énslon claigiey it Gigim P whick isienx of B fdllowingjx o- 1- cycl obut en- 1-yl )anin
o] propyl § car bi& -etho:g&@qypréﬁm o yl)ag@p]g yl]phosphomc acid, diethyl ester;

[3-[[2-(diet ngl 90'218?'?1%1'%'3"1 phosphg mg::jfd::ethvl est?r-

-10>1/C|d;)£)nl;: ﬁ;l- IOX é cl -yI [Bu ?ﬁosp omc acld dleth%?! ge '

-Di met hyl eth

- ~ n-1 ino onyiphos; IC acl } |
et et g&%ﬁw et I T L

X0-1- osp omc |d diethyl ester;
[3-1( %agoget me@é\h%u iy iy EB SRS RRARY | ] cagbam
[4-[[2-(Diet hl@ mh&\sh. ﬁﬁthﬁiid-éﬂ?oxﬁﬁ h@mwﬁcyéromémqﬁ)am.mmbs&ﬁapﬁacaﬂw n
o] but yl ],garbagadq 12&methy|et|@pé di net hyl ethyl ester. PatentansprUche

Pat ent anspr Uctaquf.1Limm&tﬁ}lawma?deﬁylmagﬁmmkﬁm—m%n-cBEoquHn -ym.n&afopyﬁdarbaﬁs

I T, Li, LU Nicid gRdnyintekhyPéster;1. Ver bi ndung der Fornel O 0 30 HN

N- A- X 35 [3-[(Cyanomethyl)-(2-ethoxy-3.4-dioxo-1-dyclobuten-1-yl)aminolprb@yl]Edrbamic acid 1,1-diméthyRithyl

R ester; or [4-[[2-(Diethdxyphosphinyl)ethill}(2-ethoxiR3, 4\l L eySiobitdn:1-yilakinbloutyllcarbantic S
6 \thl ermst of fatidokledimetick pthPlestery| al kyl mt 7 bis 12 Kohl enstoffatonen ist; R2
Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatonen, Al kenyl mt 2 bis 6

Kohl enst of Patentensprégher Phenyl al kyl nmit 7 bis 12 Kohl enst of f at onen i st _oder
45 Rl Fatentapspriichs firdaloends; Vestraogsinaten ;AT BE, CHoRE(RIG FR, GBI by KU INLFPA, SEp
oder - %%V@R’g%‘ %ﬁl{?‘ Orzn (RB1) CH2- steht, worin R6, 18 und R10 unabhl ngi g
vonei narfder kinduag 2 kyl mit 1 bis 6 Kohl enstoffatonen oder Hydroxyl
bedeuten und R7, RO und R11 unabh~ngi g vonei nander Wasserstoff oder Al kyl
mt 1 bis 6 Kohlenstoffatome bedeutegy A Alkylen mit 1 bis 6

Kohl enst of f at omen oder Al ken bis 6 Kohl enstoffatonmen ist; 50

4

X{{Ur C0g113, worin R3 fUr Wasperstoff oder Alkyl mit 1 bis 6

Kohl enst of fat onen, P(O) (OR4) (OR5), worin R4 und Rs unabhangi g vonei nander
s_6_ Kphl enst of f at onen bedeut en,

Wasserstoff oder Alkyl mt 1 b
3, 5-Di oxo-1, 2, 4- oxadi azol i di n,Z=yT_oter 5- Tetrazol yl steht; oder ein
phar mazeut i sch akzept abl es ¥l z davon. NgeX 2. Verbi ndung nach Anspruch 1,
worin Rlsund R2 unabhl ngi g vnei nanderl sserstoff, Methyl, Alyl,

Met hal |yl oder Benzyl bedeutBh oder RIRfind R2 zusammen faI)-CHZCHZ-,
-Cgl\Z_%(RG)(R?)CHZ- oder -CH2C(R8) (R9)-C(R10) (R")CH2- stehen, worin RB6 R8
un | O unabhangi g vonei nander Wasserstoff, Alkyl mt 1 bis 6

Kohl enst of f at weren oder Hydroxyl bedeuten und R7, Rs und R' unabhangi g 37
40 R' Wasserstoff, Alkyl mit 1 b|s 6 Kohlenstoffatomen oder Phenylalkyl mit 7 bis 12 Kohlenstoffatomen

ist;

R? Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Alkenyl mit 2 bis 6 Kohlenstoffatomen oder
Phenylalkyl mit 7 bis 12 Kohlenstoffatomen ist;

oder

45 R!' und R2 zusammen Z sind, worin Z flir -CH2CHa-, -CH2 C(R5)(R7)CHz- oder -CH2C(R?)(R?)-C(R')-
(R")CHz- steht, worin RS, R® und R unabhiingig voneinander Wasserstoff, Alkyl mit 1 bis 6
Kohlenstoffatomen oder Hydroxyl bedeuten und R?, R® und R!" unabhingig voneinander Wasserstoff
oder Alkyl mit 1 bis 6 Kohlenstoffatomen bedeuten,

A Alkylen mit 1 bis 6 Kohlenstoffatomen oder Alkenylen mit 2 bis 6 Kohlenstoffatomen ist;

50 X flir CO2R3, worin R? flir Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen, P(O)}OR*)(OR®), worin
R* und R® unabhéngig voneinander Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen bedeuten,
3,5-Dioxo-1,2,4-oxadiazolidin-2-yl oder 5-Tetrazolyl steht; oder ein pharmazeutisch akzeptables Salz
davon.

§6 2. Verbindung nach Anspruch 1, worin R' und R? unabhiingig voneinander Wasserstoff, Methyl, Allyl,
Methallyl oder Benzyl bedeuten oder R' und R2 zusammen flir -CH2CHz-, -CH2 C(R®)(R7)CHz- oder
-CH2C(R8)R®)-C(R")R')CH2- stehen, worin RS, R® und R' unabhiingig voneinander Wasserstoff,
Alkyl mit 1 bis 6 Kohlenstoffatomen oder Hydroxyl bedeuten und R’, R® und R'' unabhéngig
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EP 0 496 561 Bl 111121 12121 iii! _
Wasserstoff odor Alkyd mit 1 bis Epl6tobeBs BAf f at onen bedo mﬂﬁlnnﬂ j”"l
Ver bi ndung nach Anspruch 1 oder Anspruch 2, worin A Al kylen T4

Kohl enst of f at omen odor trans-2-Butenylon ist. 5 4. Verbindung nach ei nem
der AnsprUchmeihadmasW&semmodorMkytmbmwﬁ&ohmgmwedmr 5-Tetrazolyl ist.
5. Vor bi ndung nach Anspruch 1, wel che eine der fol genden:

N- (2- A n®- Yerbindingech] Anspychi bbmreﬁnspluchﬁ yorised Alegipr it 1, bis) § Kohlenstoffatomen oder
N- ( 2- Ani no- Yaas-2fuigoylen ist. cycl obut enyl ) - gl yci net hyl ester;

2-[2-[ (62- Am no- 3, 4-di oxo-1 -cycl obuten - am no eth
. 2, 4- oxadf-aVetbindgng.nachpingm sier A’RP’P@"(‘ I\'?thﬂy?'!ﬁryﬁ oxyl, P %mk' & Tetrazoly it
-cycl obuten)(I eta 0xo0-1 -cycl obuten-1

yl) - N-(25pr g%?i&?’%" ﬁ?ﬁ%@ﬂg"& oxo- 1
3

R Ian
- cycl obut eny ¥*- "1 L¥p| n; 15
[ (2- Aff no- S0 MNRRY: s nddoasaigns! ur e
[3-[(2-Am nqg " et la%r%) a_g,x B m no[ - propyl | - phosphonsl ure;
[4-[(2- A nqy@. ' pug n_ullp,oaé ,) gwginno] but yl ] - phosphonsaur e;
[(B)-4-i(2- Aﬂ(z&%m% xSW-@ydlobW v iyile=ptopenyl)-glycin;
-yl) - angj noj @zﬂ'hih@@!ihlbxopﬂ:@ﬁl PdMufb,] methyl}-phosphons&ure;
[ [ (2- AMi NO- Fa-f2-Ainin-84-tioky yalobligaR~yl)-asinb] srerylrshapronailrenet hyl | - phosphonsl ur e;
J 20 [-{(Z=AmiBo-6.8-diRxdi- s obidanEi-yiframina Bbutiphasplongu®} non-1 (7)-on-2-yl)-1

propenyl ] - glEpsfi2-anneAdioxdt-gyeiobutenyl-1-yl)-amino}-2-butenyl}-phosphonsiure;
H- Tet'r azol - GH3rApine8 trglioo- Doyblolliten afyimsihylaminel-nistta|nasphbngéde: en- 8, 9- di on;

N-YZ- Amb no- 3(E}3-HRiowo2.6-dinzatiiaytiel6 & Alpory LG iey-Eiybri-propenyll-phosphonsiure;

4-[ (2- Ani no- HZMML&VIWMH@G& glolR2PInesT LBae-BPreiatir e;

3-[[ 3, 4- Di oxb(2Amin Vﬁ'G'L 1-c cI obut onyI ] ami no] - propansai ur e;
oder 25 W"’(‘&U'Mﬁﬂm‘}!“ﬁyﬂ?% 61')13 Puias I N- (phonyl net hyl ) - gl yci n;
odor ein phatbRiowordeheny (pi‘%i'ﬂ!‘%é C%bﬂt:y% 0 pé‘fpa sgure Phi ndung, nac
Anspr u éh 1. NwferAmine-3,4-dioxo- -1-cyclobutenyl)-N-(phenyimethyl)-glycin; oder ein pharmazeutisc epta os
[2-[(2-Anmi nosa‘oz d&"°&|"'i5xo 1-cycl obut en-1-yl)-ami no] - et hyl ] - phosphonsi ure odor
ei n phar mazey t| sch tabl es Sal z davon;

[2-[ (2- Am h “ﬁéﬂ# '§ %”""I’% pﬁ% %larféigtwg%hﬁgauwadele&#¥Aa1m££lﬁ§&ﬂ@?%l ure
(

odgr, e| n ph
[ 2- ( 7, 8D OX[Q]: '31%96 F-Xﬁloﬂlitélmgyl)qmthﬁh%ho]lethyl] -phosphonsgure oder ein pharmazeutisch

(6)-en-2- I)a gonsaur e oder ‘ol n pharnmazeuti sch akzoptabl es Sal z
davon; 35 a4 @Dl(»% &&z&i@cl&h B 0o @Pérc-a)-éilyll-pRosPons¥0fd- dder ein pharmazeutisch
(7)-en-2-yl )akggpmgieg si@sehionsaur e odor ei n pharmazouti sch akzoptabl es Sal z
davon; ss [2-(8,9-Dioxo-2,6-diazabicyclo[5.2.0}-non-1(7)-en-2-yl)-ethyl}-phosphonséure oder ein pharmazeutisch

[ 2- ( 4- Hydr oxakzeptaBlesiSxdavéh; 6- di azabi cycl o[ 5. 2. 0] non- 1-(7) -en-2-yl)-othyl]-ph
osphonsi ur e [2q4erydeaixy8,pdiaxo-2.6wizabitych5I2.0inoa-{7)-ab2-gietBditphosghoneivre oder ein phar-

[ 2-T7, 4- D mehdzgitis®h, dzaitablroSdz @vak azabi cycl o[ 5. 2. 0] non-1(7)-en-2-yl)-ethyl ] -
phosp honsaurg-b#Bimebiks, Orsfirere-2,6-digzabicycloff2tagnit gm-&wwmlabwe nséire70d9n §i rphar-

2- [ 3- ( 80 9- Di maeeutischcakeriptablap)$aizdavest 5. 2. on-1(7)-en-2-yl) - propy pL hos honsa
i ure oder ei ?T[3¢ﬁ&Pﬁ§Pz%QJ@'?Z§EWCBE§£@b‘P%tW )]é@ -2yfpiopyliRNgpphonisétre oder eln pharmazeutisch

[8)hgr ?&géat |2 Sﬂ‘;\%ﬁ;&ﬁ%ﬁ)‘}‘:ﬁ J°§§|°¥'°%5(9,)'ﬁ9]2 %ggsﬁure o%er glglpﬂgr%%zre%hs% O[(zeptalgles Salz
3-(8,9-Di OXO g%?élfa%g §+ ; Olaoa%ﬁgp %}IE-{ %paﬁgﬁu% éﬁgr) &if? Bmglﬁlyéh k9é$&5le§' n

phar mez&ut i S% o0
H-Tet r azol - 2&@12%}:%-}1}-.%&%]‘5 B 05615 SoRor1 AleR8R-cfon ( dabi” Q- FraftiadhdEenogier

ei n phar mazegy avon: oder
[2-(9,10-Dioxo-2,7-diazabicyclo[6.2.0}-dec-1(8)-en-2-yl)-ethyl}-phosphonséure oder ein pharmazeutisch
50 akzeptables Salz davon ist.

7. Verbindung nach einem der Ansprliche 1 bis 8 in Form eines Alkalimetalls, Erdalkalimetalls oder
Ammoniumsalzes.

55 8. Verfahren zur Herstellung einer Verbindung der Formel |, wie in Anspruch 1 definiert, welches umfaBt:
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zopt abkes Sal z davon; odor

[2-(9, 10-Di oxo-2, 7- di azabi cycl o[ 6. Iﬂ(bd@i&ﬂﬂﬁ) on-2-yl)-
re oder ein pharmazoutisch 50 akzopt abl es Sal z davon Tﬂ l mi) Fmﬂ g.
nach el nem der AnsprUche 1 bis 6 in Form ei nes Al kal i netal

Er dal kal i net al [2dip ¥peetangeingr Yatbiseung der Formel (I Ver f ahr en zur Her st ol I ung

ei ner Verbindung der Formel I, wie in Anspruch 1 definiert, welches unfalt:
- 38 *C L M S a) die Lgsetzung @ ner Ver bi ndung der For nel (rr)y 5
HN OR12 10 R2

1(t1) wotin RL die in Anspruch 1 angegebene Bedeut ung hat und OR12 jegliche
austretende Al koxy- oder Aral koxygrupgde darstelit, mt einer Verbindung der
Formel (111): tS HNR2-A- X, (1Y41)uorfi n R2 A und X die in Anspruch 1

angegebene Bedeut ung haben, od el nem % oder einer geschltzten Form
davon, wpbei, falls erfor derﬁN:l jegli 9(3& Schut zgruppe entfernt wrd; zum
Erhalt 20 ei ner Ver bi n(ng der Formel |, worin RZId:l)e in Anspruch 1

angegebene Bedeutung hat, die gewUnschtenfalls als pharmazeutisch

akzept abl es Salworir ROdié Brltnspmd\d an§édeiend Bodbufang-lse ﬁﬁd@)ﬁ‘%e@lcﬁ@&ust\@i‘én@é ARG Dodde !
Fornmel (1V) 25 Asdkoxygruppe darstellt, mit einer VerbindunigldéOFormel (lll):

,(1'V) Rasworin X, R2 und R12 di e obi ge Bedeutung haben, oder e| nes Sal zes
oder ei ner gesmm-é-txen Br m 35 davon, mt einer Verbindung der
Formel H2NR, (V) worin Rl die in Anspruch 1 angegebene Bedeutung hat, und
Ent f ernung j eg WoErhBE: Agind i dig inufyseruch hraa@gebene Bedemmdiabenendwpunentalpmmden
Var bi ndung der 9ps5hitgen forp dayoncyabels falimeriodorlichs jagliche Sclwizguippeciontieriinwiet zum Erhalt
e| ner V&P bi ndufleTq¥erbingingnser Fepmpl | worin R? die in Agspwish [t angegebens Bedeutung hat, die
(VI) 50 worin ég h@"fﬁ'ﬁl é"‘ﬁ@d@ﬂ'ﬂsﬁ%g‘zmﬁb'eﬁﬁﬂz]s@tﬁéﬂ"f‘bpéﬁfch oder verschi eden
ist, mt einer ﬁ%‘ﬁ% Pt Verbigdupg perfigrmel (V) * LpN- ZoNH-A- X, (VIT) worin
X d| e in Anspruch 1 angegebene Bedeutung hat, oder einem Sal z oder einer
geschUt zf en Form davon, Z u A die }/Q Anspruch 1 angagebene Bedeut ung
haben, wobei erforderlichenfa

. AN
- 30 R12Q N-A-X y (IV)
R2
worin X, R? und R'? die obige Bedeutung haben, oder cines Salzes oder einer geschiitzten Form
35 davon, mit einer Verbindung der Formel
( HzNR?,
W, 2 3

worin R! die in Anspruch 1 angegebene Bedeutung hat, und Entfernung jeglicher Schutzgruppe zum
40 Erhalt einer entsprechenden Verbindung der Formel | oder eines Salzes davon; oder
¢) die Umsetzung einer Verbindung der Formel (VI)

0 0
45
RI2Q ORI2 , (VD)
. 50 .
worin R die obige Bedeutung hat und jedes gleich oder verschieden ist, mit einer Verbindung der
Formel
56 H2N-Z-NH-A-X,  (VIl)

worin X die in Anspruch 1 angegebene Bedeutung hat, oder sinem Salz oder einer geschlitzten
Form davon, Z und A die in Anspruch 1 angegebene Bedeutung haben, wobsei erforderlichentalls
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-~ C L M S i jegliche Schutzgruppe entfernt wird; z i _
ent sprechenden Verbi ndung mt deregouggessi(p), worin R uHZ"ﬂ'ﬂﬂ"’M"ﬂ"
sind, A und X di e obige Bedeutung haben; oder d) das, notigerifaklsn s =
sel ektive, EntschQzen und Cyclisieren einer Verbindung der Formel (Vil) 5
0 jeplichg Sphutzgruppe entfernt wird; zulx-Exhal einerentsgrechenden Verbindung mit der Formel (),

NHP worin R “'}ﬂ(“?/F‘FSP')"“‘?ﬂ)l Find. R ung’ X diz bige, Rerleptung hebemhedse Bedeout ung

haben, odor &l fascaftigentaie pelakiiveErgpshittaqniund GyclisisrameipraXpehindung degFarmel (Bilesne

Am noschut zgruppe | st, wel che vorzugswei se selektiv entftenbar ist, wenn X
20 s geschQ zt i st, zum10Er halt egpner entsprechenden Verbi ndl ung mt
der Formel 1. worin RI und R2™YX_sjind obei ndtigenfalls auch jegliche
Schut zgruppe an X entfernt wrd; e) die Unsetzung el ner Verbi ndung der

Formel (DX) 25 K>30 HN N-A-CN R

R2 35 worin RI, R2 und A{die_if Anispruch 1 angegebene Bedeut ung
haben, mt el nem Azid zumm ; Xn%sprechenden Ver bi.ndl ung der
Formel |, worin X fUr 5-TeRr & ol yl oder f) dlas OberfUhren einer

Ver bi ndung der Formel I, worin R3, R4 gnd R5. Al kyi gruppen sind, zumm Erhalt
ei ner Verbi ndl ung der Fornel |, wormm R4 und Rs Wasserstoff sind, oder
ei nes ®ai zes davon; oder g) clas Anslu ei nes Sai z&grex ner Ver bi ndl ung
der Formel | zurn Erhalt der frelen Slure, oder 40" Basi schnmachen
einer Slure der Fornel | zum Erhalt eines Saizes davon; oder h) die

Ther ol yse eiwedn XVarRit wdundie deige Bagieytwig habon, @ler ein Salz oder eing)gesehlitte Form davon
[\b?/’_ Xl 50 sind und P eine Aminoschutzgruppe isl, welche vorzugsweise| selgigivi entigtnbayijist wenngé
Bedeowt?ung hegeschidgy ist- punrthalRgingy sisproghendamypibip g najt dastFormgb | iwarimB] ur4RUAd Rs
alle 55 sind] wappi ndtigegtalls; ayshjegiiche Schutzgruper ap6ertfertnind gder oder geschUt zt es
5- Tetrazol y| DE@IUNse@H00 giner Voindungderramel % 2 bis 6 Kohl enst of f at onren,
sustituiert dlurch elne S(O,-Arylgruppe, worin mfor 1 oder 2 steht,
darsteilt, wobei n~tigenfalgs jegliaghe Schutzgruppe zurn Erhalt einer

ent spr&henden Ver bi ndl ung oy—For@®l |, worin A Alkenylen nit 2 bis 6

Kohl enst of fatonen ist, entfegnt w fd. 40 r: Cc . M S * 9.

Phar mazout i sche Zusammenset zgng unfassend ei ne Ver bi ndung der Fornol | odor
emm pharmazouti sch akzept abl ¢s=sal ¥ davon nach ei nem der AnsprUche 1 bis 7
uad ei gen pharnmazeutisch g Tr&gfr. 5 10. Verbi ndung der

al I genmei nen Fornmel (Xil): A
R! R2 § (IX)
35 worin R, R2 und A die in Anspruch 1 angegebene Bedeutung haben, mit einem Azid zum Erhait
einer entsprechenden Verbindung der Formel |, worin X flr 5-Tetrazolyl steht; oder
'\/_. f) das Uberflihren einer Verbindung der Formel |, worin R®, R* und R® Alkylgruppen sind, zum Erhalt

einer Verbindung der Formet I, worin R3, R* und R® Wasserstoff sind, oder eines Salzes davon; oder
g) das Ansduern eines Salzes einer Verbindung der Formel | zum Erhalt der freien S&ure, oder
40 Basischmachen einer Sfiure der Formel | zum Erhalt eines Salzes davon; oder
" h) die Thermolyse einer Verbindung der Formel (X)

OL /°
45
HN N-Al-X!
§0 1 ]
R! R? (X)

worin R! die obige Bedeutung hat, X' flir CO2R® oder -PO(OR*)(ORS) steht, worin R3, R* und RS alle

65 Alkyl, 3,5-Dioxo-1,2,4-oxadiazolidin-2-yl oder geschlliztes 5-Teirazolyl bedeuten und -A'- Alkylen mit
2 bis 6 Kohlenstoffatomen, sustituiert durch sine S(O)n-Arylgruppe, worin m flir 1 oder 2 steht,
darstellt, wobei ndtigenfalls jegliche Schutzgruppe zum Erhalt einer entsprechenden Verbindung der
Formel 1, worin A Alkenylen mit 2 bis 6 Kohlenstoffatomen ist, entfernt wird.
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0- ~0 10 R12(/ NA-X2 t6 o ~—
A R13 (XI'l 15 oder qdpo 4949 sg1dyvon, wori n”!ﬂlmwn |“|
worin R14 Wasserstoff, Alkyl mt 1 bis 6 Kohlenstoffato *
Car boxyl - Schut zgruppe, -POQ(OR 5)(OR 6), worin R 5 und R15 Wasserstoff oder
Al ky| mt 9 Hherm@zdutische Auspmiénseteung dfassend eieaVestingdng der Formel | oder ein pharmazeutisch
3, 5- Di oxo0- 1, 2kzepishlasi Salz davoninpghl eirproder daspslisherd rifisaT jund ginercpriarmezeutisch akzeptablen
5-Tetrazol yl| B#®Buten; R12 eine austrotende Al koxy- oder Aral koxygruppe
darstellt und R13 Wasserstoff, Al kyl mt 1 bis 6 Kohl enstoffatonmen, Al kenyl
nmit 2 bi% B0-KEINdHeR5r pligemeinen FoPRLAWE al kyl nmit 7 bis 12 Kohl enst of f at onen
oder NHP darstellt, worin P eine Am no- Schut zgruppe ist und Aund Z die in
Anspruch 1 angogebone Bodeut un@habon. S5 11. Verbi ndung nach Anspruch 10,
worin R13 Wasserstoff, Methyl, AFKRY bt hal | yl oder Benzyl ist. 12.
- Ver bi ndypg nach Anspruch 10, wor enzyl oxycar bonyl oder ein
. substiturertes Derivat davon i st 1& Ver bi ndung nach ei nem der
~Ansprlche 10 bis 12, worin R12 NhEA-—-RQder Ethyl ist. 14. Verbindung nach
ei nem der Ansprdche 11 bis 20Worin RIN-ARX® und R16 ausgewAhit sind aus
Met hyl und Ethyl. 35 15. Verbi ndung naﬂ]'_,'Anspruch 11, | che ei ne der
fol genden: [2-[(2-Ethoxy-3, 4-di oxo-1 (XI1)
-cycl obut en- 1-yl)-am no] - et hyl ] - phosphonsi ur e-di et hyl ester;
[ [ 2- [ ( 2- Et hoxode3giniSatli davams 1
- - cycl obut en- lwoyih )& GNi CROR hravotin/ R Walsseestriffo Allnd mitd-hi @ Kdlehsioftatomen bder eine Carboxyl-
[ 3- [ 2- Et hoxyScButzprubpexBO(OREHORE werinrR™ und B¢ M¥asserstoffaderpAtty] mih A disfh Goensiefiatodi e
- thyl estep; 14m¢ Qndg@.ﬁ@jpyo—g?,ﬂ-oxgpig;gﬁdiryl odsy gpasheneefplls geschiiiztes 5-Tetrazolyl bedeuten; R2
' -yl)-am no] - Al strgiengs pMomes atdee ArkexvRiipRes dasstellt And R* Wasserstoff, Alkyl mit 1 bis 6

[ (E)-4-[(2-Et prg% toffatgmey), Alkenyh mit 39’&‘!% psteffetomen, Phenylalkyl mit 7 bis 12 Kohlenstoffatomen
-yl )-am no] - dBh, Iél’niqarq;gllb Hvagrbﬁ 8ine iAEnple-_SalfuggwweeigttL@g A und Z die in Anspruch 1 angegebene
C[2-1(2- E%hox 3edeujunginges- 1
: P(’g' ‘é{’hO;‘33.éyeﬁi@.@%ag'\}l’kn_%g?yé(}f@bﬁ%@ﬁilw%*s‘e?&&h RIRE LA, MoRal)Y SR B ist.

-yl ) -not hylamng - i ottt . .
LI 0 O SN Anep ROORENR® SISt G substpuientes Dorvt daven i
- - ¥) - amifolis Pieindug et SRR @ Ah¥pRichd 1B 12MWrdrill Y29l odefBrny! ist.
[3-f[2- (D et hoxyphosphi nyl)-othyl]-(2-othoxy-3, 4-di"'oxo-1 -cycl obuten-1
- - yl) - am noha. 2vdminsy<dEeh GiRshh Her ARSpriRAE NBIaYS, Svodn RE, R1El kP Whs3bviinlt 6iRd Bis: Methyi
v [3-[[ (1,1 -Diuatetnyl et hyl oxycar bonyl ) - net hyl ] - (2- st hoxy- 3, 4-di oxo-1
. -cyclobuten-1 -yl)-am no]-propyl]- carbam nsaure-phonyl net hyl ester;
[ 3- [ ( Cyamon®t Vestlindufgnach Aegryett 14walkihe eine der-fagentianbut en- 1
-yl ) - am no] - de-t@¥Fihpxyedt-diamdl regdiaboten-1-yl)-amindi®thyl]-phoshhonstilng-Hiethyigsteest er ; oder
[ 4@ 2- ( Di et HiX@Fhoxpydi-dipkor1-cyciputen-1(yD-aminhbrathyR-phosdhcpséyreidiatyisstehut en- 1- yl ) - a
m - no] - but y I B-lE&Ehpeyri.4diexar wyclobutenti-si-arnigeletonyl-rhospbensiuse-diethdesteyer f ahr en zur
Her st el | ung gEthoer3t-diexa gyeirbrtergyraminokhytyl-pilogphprsdurerdigihylesteri1 1 gozei gt und
defi ni er?, wdfBAE2Ehexr3.4-dioyg-1gyclobutep=byiamiogl-2ehgtenyljphosphonsiure-diethylester; | |

[240¢ Xy-3,4rdj globuteg~1-yl)-methylamino}-ethyll-phosphonsture-diethylester;
ARRRRNEN R l[[(1—@11@-3,4-3{%(??1%01)uten-:t-yl)-mghylarMO]-mgthyll-phosphonséure-diethylester;

[3-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-propyl}-carbaminséure-
phenylmethylester;

45 [3-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyciobuten-1-yl)-amino]-2-hydroxypropyl]-
carbaminsiure-1,1-dimethylethylester;
[3-[[(1,1-Dimethylethyloxycarbonyl)-methyl]}-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-propyl}-
carbaminsiure-phenylmethylester; '
[3-[(Cyanomethyl)-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-propyll-carbaminsiure-1,1-

50 dimethylethylester; oder [4-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-ami-
no}-butyl]-carbaminsédure-1,1-dimethylethylester ist.

16. Verfahren zur Herstellung einer Verbindung der Formel Xll, wie in Anspruch 11 gezeigt und definiert,
welche umfaBt:
55
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a) die.Unsetzung ei ner Ver bi ndung der Fornel (VI) O 1 0 5Ju
(R\lllzog\yt eRilner \~/erbi nduﬁézdé? Forrrgll:'olt'f’ss61 &1 HRL3N- A- X2, ll!ll ““IHI“&H‘J!“'“‘
c r tx

R12, R13 und X2 die in Anspruch 11 angegebene Bedeut ung enc zum

ei ner ent spr esakvialdnsetzui direnVerbigduoeder Fomele(M) X1 | ; odor K> 20 b) die

N- Al kyl i erung ei ner Verbi ndung der Fornel XIV: 25 Rl NH A- X2
30 (XI'V)

worin R12, A und X2 die obige %@deutun %aben, in Anwesenheit einer starken
Base, it einer Verbindung der Hormel [R2-Halo, worin Hal o ein Hal ogen
bedeutet und R2 di e obi ge Bedeutjung mjt 35 Ausnahnme von Wsser st of f
hat, zum Erhalt einer entsprechgnden Yerbi ndung der Formel (XI1).
Pat ent anspr Uche fUr fol gend V3 taat: ES 1. Verfahren zur

néi]@e For mel ORJ2 0 0 45 z HN

Her st el,%ung ei ner Ver bi ndu
N-A-X K 2 50 (VI) R R
(I') worin R Wasserstoff, Alkyl mit 1 bis 6 Kohl enstoffatonen odor

Phenyl al kyl myft e,ze,hye%mggngrgah#@,ﬂgt of f at onen 56 i St; R2 Wasserstoff,
Al kyl mt 1 bis B Kohlenstoffatonen, A kenyl mt 2 bis 6 Kohlenstoffatonen

odor Phenyl al kpisnw, 7 pay 12 Kohl enst of f at onen i st; odor 42 Rl und R2

zusamen Z sind, worin z far -CH2CH2-, -CH2C(R6) (R7)CH2- oder

- CH2C( R8) ( R9) w@(RA.GR2, R'RLifig GFHRlie' ip tAniruchwidr angedabene Fifbdelmualg FRaEbnLI m IEehialg ietyer

vone| nander \\awspeackandért Verbiddund denfarmél Xi s 6 Kohl enst of f at omen oder Hydr oxyl
detten und P®r RO und R11 unabhangi g vonei nander Wasserstoff oder Al kyl
1 Bs 6 KbtiieNalkgierag eines Nebisdmgdenformpi XIV: A A kylen mit 1 bis 6

Kohl enst of fat onen oder Al kenylen mt 2 bis 6 Kohlenstoffatonen ist; X flr

CO21R3, worin R3 far V\asserstclz)éj oder yl mt 1 bis 6 Kohlenstoffatonen,

P(O (OR4) (OR5), worin R4 und R3ynunabh g vonei nander V\asserstoff oder

Alkyl mit 1 bis 6 Kohl enst of fatdnen bgdeut en,

3, 5- Di 8%0-1, 2, 4- oxadi azol i di n-2-Jyl oddr. 5- Tetrazolyl steht; oder eines

pharmazeutisch akzeptabl en Sal - jzes ddvon, wel ches eines von fol gendem

unfalit:
| R120 NH-A-X?
— s (XIV)
worin R'2, A und X2 die obige Bedeutung haben, in Anwesenheit einer starken Base, mit einer
Verbindung der Formel R?-Halo, worin Halo ein Halogen bedeutet und R? die obige Bedeutung mit
35 Ausnahme von Wasserstoff hat, zum Erhalt einer entsprechenden Verbindung der Formel (XIl).
i\/ Patentanspriiche fiir folgenden Vertragsstaat : ES
1. Verfahren zur Herstellung einer Verbindung der Formel
40
) 0
N y
45
Hlil -IiI-A-X
1 2
50 _ R R (1)
worin
R! Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Phenylalkyl mit 7 bis 12 Kohlenstoffatomen
56 ist;

R? Wasserstoff, Alkyl mit 1 bis 8 Kohlenstoffatomen, Alkenyl mit 2 bis 6 Kohlenstoffatomen oder
Phenylalkyl mit 7 bis 12 Kohlenstoffatomen ist;
oder

42



20 g e atseTBRL di o L%JZH!IJ!ILUJIHIIIH||I|II||II|
Bedeut ung hat und OR12 jegliche austretende Al koxy- oder.Ar&l kbxy= drupfpe

darstellt, mt einer Verbindung der Formel (111): 25 HNR2-A-X (111)
worin R2, A ucunst Fizesammen Zasinewerlped Bir Bt Etic-urGte HEINBRCHD dder -BHIRRNEHCR Beler
ei ner geschUt(f‘f W'Fé‘@ﬁ‘h waRro it B&)H@q R'% unaplfingi fvopeinander (Wassqrasfl iAlgflemit 1 bis 6
Schut zgr uppe % m?\’/? paer H!‘ii?ﬁy\:_?qutqn ‘E'F r'ﬂer R’\/é\dﬂ?'h“"agéng'g voneingngprgWepserstoff
hat, di e gewnschtenfalls

Fornel |
al s phar ?T‘BZ e% % Y—o ge% oder k;(lg:}n‘:t{.iln@s %%Tﬂg?:is’fg atc???en P(g. (Oqgﬁ&%) woﬁn

ei ner Verbin

40 unab angig v em asserstoff oder Alkyl mit .1 Kohlenstoffatomen b@ L%
worin X, R2 SWW Afroradiszoldin: 'ég & Tl stont ool ped phorperetocy scgiphbo S .,
geschat zpen For, g;tzungemer é}gﬂ&[mg tFor?deP@)’ Ver bi ndung der Fornmel H2NRI,

(V) worin Rl d| e i n Anspruch angegebene Bedeut ung hat, und Entfernung

j eglicher Schutzgruppe zum 50 Erhalt ei.ner ent sprechenden Ver bi ndung
der Fornel | oder eines Sal zesggdavon; ofkr 55 43 c) die Unrsetzung einer
Ver bi ndung der Fornel (V) R120 " OR12 (Vl) 10 worin R12

di e obi g Bedeutung hat und jede$ h oder verschieden ist, mt einer

Ver bi ndung der Fornel 15 1 - NH A- X, (VIl) worin X di e oben
angegebene Bedeutung hat, oder ei Al z oder einer geschU zten Form
davon, Z und A di e oben angegebs MR haben, wobel
efforderlichenfalls jegliche Rut zgruppeentfernt wird; zum Erhalt einer

sprecPenden Verbi ndung mt r Formel (1), worin RL(EID R2 20
zusamen Z sind, A und X di e obi ge Bedeutung haben oder d) das,

n6tigenfalls sel ek&;(ye Ent schUt zen und clisieren einer Verbi ndung der
Formel (MII1) Q&rorin ie dben apge: deutung ha und OR‘zr@g}g@hxawetende Alkoxy- oder Aralkoxy-
z gr“"("vl’ﬂ'ﬁ“j"f RtSingioferindyng dor Formd) Mg A di e obi ge Bedeut ung

haben, $ber e NNREA Z od ei ne geschUt zte Form davon 35 sind und P
ei ne Am noschutzgr uppe i s)t wel che vorzugswei se sel ektiv entfenbar ist,

wenn X geschUt zjyid & a uaalwaléroia&l gsde [ n& E&'amééﬁﬂsgw e échﬁiﬁsn
Formel |, wori fkofg| ddv 4ai8le der%ﬂ SdiicHe AR, b9 }hQI er Verbin-
Scehut zgrgppe aruay G&t f-d%éltl Wi R2 QiE5ben angegebene Bedeutung hat, dis gewUnschtenfaIIs als
pharmazeutisch akzeptables Salz isoliert wird; oder
b) die Umsetzung einer Verbindung der Formel (IV)

85 0\ ‘/O
Y
40 RIZ20 N-A-X
worin X, R? und R'? die obige Bedeutung haben, oder eines Salzes oder einer geschiitzten Form
45 davon, mit einer Verbindung der Formel
Hz2NR', (V)
worin R! die in Anspruch 1 angegebene Bedeutung hat, und Entfernung jeglicher Schutzgruppe zum
50 Erhalt einer entsprechenden Verbindung der Formel | oder eines Salzes davon; oder
85



g,) di e, Unset zgngSei ner Ver bi ndungE::J‘I((a’rmz?;lrs1x)m;I1 Eéll X) 40 Hlm“\ |&I““ dlll “ |Il|e

-1 R R2

- oben angegebene Bedeutung haben, nit ‘ei nem Azid zum Er halt ei ner

© ent spr echendet) dédintsetachgreipedé@rbindgngder Famehddy in X f Or 5- Tetrazol yl steht;
oder f) das OberfUhren einer Verbindung der Fornmel I, worin R3, R4 und RS
Al kyl gruppen sind, zum Erhalt ei n®{ Verbiung der Fornel 1, worin R3, R4
und Rs Wasserstoff sind, oder eine s davon; oder g) das Ansauern

ei nes 8al zes ei ner Verbindung der | zum Erhalt der freien Saure,

oder 55 Basi schnmachen ei ner {Slurejder Fornel | zum Erhalt eines

Sal zes davon; oder 44 EP 0 496 I Tii Il i ¢

11111 Ic |11 h) di e Thernol ysrlag'ner Ver\m{ldung du{‘éfor mel (Q 00 HN

N- AL- X1 R R wOrin bbi ge Bedeutung hat,

X fUr “c02R3 odor -PO(CR4)(CR5) steht, worin R3, R4 und R5 alle Alkyl,
3,5-Dioxo-1,2 é’lﬂ%a&b %&84 béyemur% nét un(aq&fes gﬁﬁﬁ:w “dr@Riectn TRIMiBSr Vérbﬁ&ﬂgu&en
und -Al- Al KYE&SRelM iI's 6 Kohlenstoffatonen, sustituiert durch
eine S(Om Aryl gruppe, worin mer 1 oder 2 steht, darstellt, wobel
ndti genf al | s hagkinebex Schymyzgr uppe zum Erhal t ei ner entsprechenden
Ver bi ndung der Fornel |, worin A Alkenylen mt 2 bis 6 Kohl enstoffatonen
i st, entfernt wavin'Xldie 3ben\éagdgalitne Bedeainly tan DPer winbm Balz ndar ieinerfgesahiiteteriRPorm davon,
unthangl g VOHZaindandie bbenengeyeiane fBbdeulvbg haklen, wibbiyerfordérlichentalls gglidhe [Sc ths'am’r
Benzyl bedeut entfernbdied; Zth Erhalt diier eutsrmerchenderf Mprbindyp @pitoder Formep (ty menn
oder - @2 R9yl(SR9V|erCZﬂhd))‘\(MK)d@HDmQ?@h@mhahmP‘WR6 R3 und RO unabhangl g
vonei nander \\dkdasrnStigontalls salektiye. Eptsehlitenying Gyclivigtan eine! Vatoindyng derFopest My dr oxy |
bedeuten und F7, RO und RI' unabhangig CSI’IEI nander Wasserstoff oder Al kyl
mt 1 bis 6 Kohlenstoffatomen Weuten./ 5 3 Verfahren nach Anspruch 1
odor Anspruch 2, worin A Alkylenym1t I[bis 4 Kohlenstoffatonmen odor trans-
2-Butefylon ist. 4. Verfahren nadh ei ngm der AnsprUche 1 bis 3, worin X
Car boxyl , Phosphonyl odor 5-Tetrgzolyl |ist. 30 5. Verfahren nach Anspruch
1, worin das Produkt: N-(2-Am no35&—eif\oxo0-1-cyclobuten-1 -yl)-beta-al anin,
N- (2- Ami no- 3, 4-di oxo-1 -cycl g¥@'enyl - gl ymm& hyl est er;
240 2- [ (;@- Am no- 3, 4-di oxo-1 -cycl obuten-1,-yl)-am n vmmyl] 1
, 2, 4-oxadi azol i di n-3, 5-di on; N-[2-(Methyyam no) - 3 -di oxo-1
-cycl obut enyl ] - bet aal anin; 95 N- ( 2- ANHRO- 3, 4- di oxo-1 -cycl obuten-1
-yl)-N-(2-propenyl)-glycin; N (2-Am no-3, 4-di oxo-1
- cycl obut enyl )wofvk X2z, et dnd | A-dls sbigerERasUigng Ghbea dder air 8glz oder eine geschlitzte Form davon
[ 2- [ ( 2-38AMi NO- Jind-urtl OX @ind - Anyidschotzgreppe listy Wplcaivoraipsveish \selpktiy hemtigrtiban dst,uwenn X
[ [ (2- Ami no- 3, 4esthimatdst,lzumc FhblDEnEr @ntgprychentiem ¥prbintinh yiif] dep iforgehb weiiinuRleund Re Z
[3 i(/Z A no- 3ind,-vwabba xdtigénfalls pudhddglithe ISchutzgrupie- anrX entigrotiwirdindpy - phosphonsaur e;

[ 4- [ (2-endie Hos@zung eines Verbindung giprdisenea ()1
-yI) am no] - butyl ] - phosphonsaur e; [(E) 4-1 (2- Am no- 3, 4-di oxo-1
-cycl obatenyl -1 -yl)-am no] - leutenyl), phosphonsaur e;

R! R2 y CIX)

50 worin R', R2 und A die oben angegebene Bedeutung haben, mit einem Azid zum Erhalt einer
entsprechenden Verbindung der Formel |, worin X flir 5-Tetrazolyl steht; oder
f) das Oberfiihren einer Verbindung der Formel 1, worin R®, R* und R® Alkylgruppen sind, zum Erhalt
einer Verbindung der Formel 1, worin R3, R* und R® Wasserstoff sind, oder eines Salzes davon; oder
g) das AnsHuern eines Salzes einer Verbindung der Formel | zum Erhalt der freien S#ure, oder
85 Basischmachen einer S4ure der Formel | zum Erhalt eines Salzes davon; oder



[ 2-](2- Am no- 3, 4-di oxo-1 -cycl obuten-1 _
-yl) - mot hyl am no] - et hyl | - phosphonsatp ¢ 496 12\ no- 3, 4- di J)L"JII“"I" III" ”III " IIII
-cycl obuten-1 -yl)-nethyl am no] - net hyl ] - phosphonsai ur e; et omos o
[2-(7,8-Di oxo-2, 5-di azabicyclo[4.2.0j-oct-1
(6) - on- 2- yl) - ethhie Thesinoigsaleinas\éarkirglungider Formel (X)
[ 2- (8, 9- D oxo- 2, 6-di azabi cycl o[ 5. 2. 0j non-1
(7)-en-2-yl)-ethyl - phosphonsag.e;
[ 2- (4- Hydr oxy- 8, 9-di oxo- 2, 6-di a
(7)-on-22yl)-ethyl]-phosphonsai
[ 2- (4, 4- Di net hyl - 8, 9- di oxo- 2, 6- cycl o[ 5. 2..0] non-1
(7)-en-2-yl)-ethyl]-phosphonsau
[3-(8, 9- Di 0x0- 2, 6- di azabi cycy’s. 2. 0] noR:Al-X! )
(7)-on-2.yl)-propyl]-phosphonsi ure,; ! !
[ (E)-3-(8, 9- D oxo- 2, 6-di azabi &}cl o[ 5. 2.%1 non-1 (7)-en-2-yl)-1
- propenyl ] - phosphonsal ure; 50 8, 9- Di oxo- 2, 6-di azabi cycl o[ 5. 2. 0] non-1
(7) - on- 2- essi gsishs A1 disdotligd Ebubindy Rat X GurBBAELICPBIoH: ore) IR W RS, R* und RS alle
(7)-en-2-yl) - prangRBsdoke 2, &olabidzolidin-2-yl oder geschiltzies 5-Tetrazoly| bedeuten und -A'- Alkylen mit
H Tet r az®l - 5- yI2) bignet KeviledstoRtatbméh, ddstidioft MilcR [oie (6}, ABArubpd, Worie M fir 9- 0B 'steht,
2-[2- (1 H Tet r ameiolitowabbi) nsedentls] jeglictfe-SthdZoAlppe Yid Bhat einePrilpRscHonden Verbindung der
(7) - en-8, 9- di orFormdél [, Reriri Alkenden’micl2 bix 6 Kahlenstyfidtadtan st Byeint @irg/Ci N; 55
4-[ (2- Am no- 3, 4- di oxo- 1- cycl obut enyl ) - am no] - but ansi | ur e;
3+[ [[3, 4- Di @ oVerfalirérp haschyAnsprudiny1,) wasini Rl ajnd 1R2cunabhéitigig @engindndermVasshrsioff, odating, 2Allie ;
N-[2- Ani%Ao- 3, Methllyxager B |bedaytor ipgér) R' Nand (113 eznsaimmen iy |-$H@Hy-C FGH CEENR’ )CHz- oder
[ 2- (9, 10- Di oxEHLEIE B (%‘%gﬂho stphen, @prin] B - FE(@ip- Rty upabhngigevohajnahdep Wasssinstaiis | U
re odor ein pMN9 Mt & ks §cKphlenstofiatompn gdergydemyl isideyten| ynd) R1, Repund BY qunglehtingiy
1 11~~~11111 Y9Bsinepder Wegsprstolf pder Aflylymit Ligls @ Kehignptefiatomen bedguiomn i st. 8.
Ver f ahren nach ei nem der Ansprache 1 bis 5, worin das Produkt in Form ei nes
o E‘z'?"emgrag%ﬁw%‘ﬁ PBT (oABcIng YR Al T i 4 Spespotomn oder yans-
Ver fahren zur® PP ung ol ner phar mazeuti schen Zusammenset zung, bei
wel chem ei pe | E .odor . el h zeutisch zept abl es

4 b AT 1 9 ok BB G S

Sal z davon nach el nem der Ansp

akzept ah}, e, TVeAgEEn fdabh R,;sg,gchzﬂ%ﬁm PREWLT schen Verabrei chung geei gnete Form
gebracht Wi r dn.g2lihnife-3/Bai58NLGEobiteh-1 75bats-Bbdifing ei ner Ver bi ndung der
al i genei nen ﬁ@{mﬁinc(-@.q-&iaxbﬂQ:yclobutenyl)-gchinetoIéEér;Rlzo N' A- X2
(XI1) 20 2-[2-{(2-Amino-3,4-dioxo-1-cyclobuten-1-yl)-amino}-ethyl}-1,2,4-oxadidzolidR$d-di6i: N€s Sal zes
davon, worin BR-(@bthyl&RiRgR3AdioneT-tytlobichybsisenn of f, Alkyl mit 1 bis 6
Kohl enstsef f at N-(eeAmiImER4-didion eydisbutan-1yl)-N-(2propenyl)-ghdinit zgr uppe, - PQ(OR 5) (OR 6),
wori n Rls undN-R-Anivésediost alélobntoy)-N\2kayethyRa-progenyl)-gycsdted | enst of f at onen
si Qd, 3, 5- DilgkaAmning-34-dpxaticyioblterdi-ylydmiroliathylkphgphanstiand; al | s geschkt zt es
5-Tetrazol yl [Hefdmine-84-diort Peyslobutengiiartinatvethyll-olesphodsdury;- odor  Ar al koxygr uppe
~darst el | t und3f@Aminerddeloxe-ttyclobytpriciyyl)-aminol-aromiloh@piosusnst of f at omen, Al kenyl
nmt 2 bi® 6 KakPApbpdrdioretraslobyensthyl-aminelbutylkphosphamsiyrel 2 Kohl onst of f at omen
oder NHP dar s{é 2\%“%@4::fd'°£9xgmgbwm-h@§gmﬂzﬂgbgﬁwgp&ogvm wej st und A

. - 1= -1”3@- o ingj- I
Alkylen mt 1o -Amin§3.4—§m<o§?]cy%lobuten?:byl)-metglamino]-mgihyl]-Sﬁhgghggzﬁur:;g

[2-(7,8-Dioxo-2,5-diazabicyclo[4.2.0]-oct-1(8)-en-2-yl)-ethyl]-phosphonsiure;

45 [2-(8,9-Dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-yl)-ethyl}-phosphonsiure;
[2-(4-Hydroxy-8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-yl)-ethyl]l-phosphonsiure;
[2-(4,4-Dimethyl-8,9-dioxo-2,6-diazabicyclo[5.2.0Jnon-1(7)-en-2-yl)-ethyl]-phosphonsiure;
[3-(8,9-Dioxo-2,8-diazabicyclo[5.2.0]non-1(7)-en-2-yl)-propyl}phosphonsure;
[(E)-3-(8,9-Dioxo-2,8-diazabicyclo[5.2.0]non-1(7)-en-2-yl)-1-propenyl}-phosphonsiure;

50 8,9-Dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-essigsiure;
3-(8,9-Dioxo-2,8-diazabicyclo[5.2.0Inon-1(7)-en-2-yl)-propansiure;
2-[(1H-Tetrazol-5-yl)-methyl}-2,6-diazabicyclof[5.2.0]non-1(7)-en-8,9-dion;
2-[2-(1H-Tetrazol-5-yl)-ethyl}-2,6-diazabicyclo[5.2.0lnon-1(7)-en-8,9-dion;
N-(2-Amino-3,4-dioxo-1-cyclobutenyl)-glycin;

&5 4-[(2-Amino-3,4-dioxo-1-cyclobutenyl)-amino]-butansiure;
3-[[3,4-Dioxo-2-[(phenylmethyl)-amino]-1-cyclobutenyl]-amino}-propanséure;
N-(2-Amino-3,4-dioxo-1-cyclobutenyl)-N-(phenylmethyl)-glycin; oder
[2-(9,10-Dioxo-2,7-diazabicyclo[6.2.0]-dec-1(8)-en-2-yl)-ethyl]-phosphonsiure oder ein pharmazeutisch

,/fo[ 5.2.0] non-1

45



bis 6 Kohl enstoffatonmen ist und Z die in Anspruch 1 angogebene Bodeutun
hat, welches a) die Unsetzung ein ng der For: TII ("ll

R12' OR12 EF %lb?égl ner Ver bi.n E" Iﬂu;ﬂnu”ug
HRLI3N- A- X2, (XII1) worin A, R12, B 3 und X2 di e oben angegebe e Bedkutung
haben, zum EszﬂhﬁlesESaﬁelﬁvoﬁliﬁlsprechenden Ver bi ndung der Formel Xl I; odor 50
55 46 *C L MS * b) die NAlkylierung ei ner Verbindung der For nel
XIV: O 6. Verfahren fiac @inem der Anspriiche Nkbis/A5, Xforin das (Px@dult inofrorm eiieg  Aliglimetells, X2
di e obi ge Bédtiaktlneilisodectmmainivmsaizes odpltenivird.ei ner st arken Base, mit einer
Ver bi ndung der Formel R2-Halo, worm Hal o ein Hal ogen bedeutet und R2 die
obi ge Bed&utVavilrenizur Herstellingyeines pharazeytischen Auanpaansetzingy bei ‘f‘%hf’méf“ﬁéfe'b'"d“"g
ent spr echend@nfores! b pérd 9if hﬂ@ﬁzepwwzeng@a'ﬂavon nach ein g spriiche\}, %g

nach Anspr u®i ehamageulischakzapiablers fragesip hprapesiisehan ‘Wé’fef? ﬁ'quqee'g?leéer
ist. 10. VelPUPENach Anspruch 8, worin P Benzyl oxycarbonyl oder ein

subst i i Y-S =IARY avon ch ei nem der AnsprUche
8 bis 10, g’m?ﬁ%‘"ﬁf? '%é?ﬂqueg'are\?erﬂdﬁ &%glpggi%%m@ﬁgﬂfen nach ei nem der
AnsprCche 9 bis 12, worin R14, R15 ung4R16 ausgewAhlt sind aus Methyl und
Ethyl. 25 iS. Verfahren nach Spruc , worin das Produl ct el nes von
fol genggn: [2-[(2-Ethoxy-3, 4-djoxo-1 '
-cycl obut en-1-yl ) -am no] - et hyl - phosphonsgur e- di et hyl ester;
[[2-[(2- Ethoxy-3, 4-di oxo-1 )
-cycl obut en- 1-yl) - am no] - met hy=phros honsazure di et hyl ester;
[ -[ ¢2- Et hoxy- 3, 4- di oxo-1 R1ZO N-A-X (X1I)

| okt en- 1-yi ) -am no] - propyl ] - phospﬁwsaure di et hyl ester; 30
[4- [ (2- Et hoxy- 3, 4- di oxo- 1-cycl obut en-1-ylI)-am no] - butyl ] - phosphonsl| ur e-di et
hyl ester; [(E)-4-[(2-Ethoxy-3,4-dioxo-1 -cyclobuten-1
~yl)-am no] -odertpinee Hlze) dt!M%Sphonsaure di et hyl ester;

Bnzyl

[2-[(2-Etho i X2 Chyi ﬁworgy%‘f Wasgoestoff,]Alkyl mit 1 bis 6 Kohlenstoffatomen oder eine Carboxyl-
= u-p ()
f )[ll( )2 Efihgxl -BO@RY )(SEQQ)Y jﬂom{; higsphonsaur 96rstgflf ce)éep)l‘«lkyl mlt I bis & Kohlenstoffatomen sind, 3,5-
-yi)-neth |y Tog = in | qr alyl bedeuten; R'2 eine austreten-
[é [[2- (D|yet cﬁ 'o?drh?z? .gP lm|t1 b|s6 mﬁato

| ),- ani noj - ﬂnL '%f) nﬁ% kyl ml tom % &1 NP Harstbin,

A‘ n ‘oder kenylen mit 2

(311290 et n kmﬂ] gt odgr Alkenyien mf

yI ) -am no]j - i@ {OHX'I'. @J y et 'hyI ester;

- ééﬂﬁ bi

[3-][(1,1 -Di %y{a yfomgcg{r orqyl rret Eyl] (2 et hoxy 3, 4-di oxo-1
-cycl obuten-1 -yl)-am no] - propyld- carbargnsaure-phenyl met hyl ester; 40

[ 3-[ (Cygnonet hyl ) - ( 2- et hoxy- 3, 4-Qx0-1-£Yycl obut en-1-yl)-am no] - pr opyI] car
bam nsaure-1, 1-

" .
w R120 OR2 (vI)

mit einer Verbindung der Formel
45 HR™SN-A-X2,  (XIlI)

worin A, R'2, R'3 und X2 die oben angegebene Bedeutung haben, zum Erhalt einer entsprechenden
Verbindung der Formel Xii;
oder

50 '

55



di met hyl et hyl ester; oder

[4-[[2-(Diet hoxyphosphi nyl ) - et hyl ] -¢Roab&i8ad/a#. 4- di oxo- 1Lc HM?MHHMN,W

m - no]-butyl]-carbam nsaure-1, 1-di net hyl et hyl ester ist.. Patern

fur fol genden Vertragsstaat: GR 45 1. Verfahren zur Her stel | ung el ner

Ver bi ndung der trdierNeAlkyllerung einer Verbindunglded Boriribl XIN: N A- X 55

I | R fe i (1) 47 *C L

H S wrin R Wsserstoff, A kyl.mt 1 bié 6 Kohl enst of f at onen oder

Phenyl al kyl mt 7 bis 12 Kohl enst i st; R2 Wasserstoff, Alkyl mt 1

bis 6 Kohl enstoffatomen, Al kenyl nift 2 bifs 6 Kohl enstof fat onen oder 6

Phenyl al kyl mt 7 bis 12 Kohl enst of nist; oder R und R2 zusammen Z

sind, worin Z flr -CH2CH2-, -CH2C(RE6L(B7}CH2- oder -CH2C(R8)(R9)-C(R)-

(R11) CH2- steht, worin R6, R8 y I—W [ vong%g? der Wasserstoff,

Al kyl {2 1 bis 6 Kohl enst of f aRS '853? n und R7, RO und
" unabhangi g vonei nander Wasserstoff 10 odor Alkyl mt 1 bis 6

Kohl enst of f at o, Redauiiane dy Obiley Beddutliig naber i %iafnéa Her
Al kenyl en it Aol dop PhrgSRea 2 ol e I:al Rpmesioitis Fﬁ'@ mit

? digdbi
Wasser st of f  odesusddhivy |vomass:’arsmﬁ5ha§ 26RNERS bikdr eﬁsﬂ'g@l@ndeﬁ) Bﬁ? mel \pap N
R4 und R unabhaidgt.g vonei nander Wasserstoff oder Al kyl mt 1

Kohl enst of f at omen bedeut en, 3, 5-Di oxo-1, 2, 4- oxadi azol i di n- 2-yl oder
5- Tetrazol y8l Ydrfalvby naghl ansp&nbma;swomhm mssautoﬂsaémmk\kﬁmaﬁﬂllﬁ deépBonzyllist. zes
davon, wel ches eines von fol gendemunfaft: a) Ursetzung ei ner Verbi ndung
de\/ For mel 104 Vgrialysn nach Anspruch/8, Qro@OP Bénzyloxycarbongloddriein substituiertes Derivat @avéridist26
(1% worin R die oben angegebene Bedeutung hat und OR12 jegliche
aust r et endd1AVrghrgn nast eiremnderArepriphe Bbjs 10, worin R Mathyleded thgisl | t, mit ei ner
Ver bi ndung der Formel (111): HNR2-A-X (111) worin R2, A und X di e oben
angegebene Eem{"ﬂ‘hﬁach Siperm, der Ansnrliche § bis134v06n BYR™ wid T ayseendhibsind aus Mgthyl und

Form davon wbB¥i |, falls erforderl i ch, j egl [ che Schut zgruppe entfernt wrd,

zum Er haf® Ver bi n- ng der n R2 d| e oben angegebene
Bedeut ung hgtgefgtﬁ‘ %ﬁ utfgt"yhﬁé ﬁ i}' ept abl es Sal z
Isoliert wirdy, 4-‘ifo§ BV o i-met sttt gﬁure- otiysitg! (1)

[3-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1 -yl)-amlno]-propyl]-phosphons.’«iure-dlethylester,

— 30 [4-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-butyl]-phosphonsiure-diethylester;
[(E)-4-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-2-butenyl]-phosphonséure-diethylester;
[2-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-methylamino]-ethyll-phosphonsiure-diethylester;
[[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-methylamino}-methyl}-phosphonsiure-diethylester;
[3-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yi)-amino}-propyl}-carbaminsiure-

35 phenylmethylester;
[3-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino}-2-hydroxypropy!}-

Y carbamins#ure-1,1-dimethylethylester: '
[3-[(1,1-Dimethylethyloxycarbonyl)-methyl}-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl}-amino}-propyli}-
carbaminséure-phenylmethylester;

40 [3-[(Cyanomethyl)-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-propyl}-carbaminsiure-1,1-
dimethylethylester; oder [4-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-ami-
no)-butyl}-carbaminsgdure-1,1-dimethylethylester ist.

Patentanspriiche ﬂlf folgenden Vertragsstaat : GR

1. Verfahren zur Herstellung einer Verbindung der Formel

RN /°
50
. HN O N-AX
R! Ly L (1)

47



40

._ 0

N-A-X 2 1, (1V) 605p04965m1|n X, R2 und Rtlll | M H; ||||
Bedeut ung haben, oder eines Sal zes odor einer geschatzten

.einer Verbindung der Fornmel H2NR1, (V) 55 worin Rl die oben

angegebene Bedeut ung hat, und Entfernung j eglicher Schutzgruppe zum Erhalt
ei ner ent sprid M¥aseridieff, %Vlbl"h‘dbng Kehlpnsioifateredn aderolhenylaliiyheit 7 isl t2ckohldrstaffatomend or

48 EP04’;3=6561B| LY liii 111312 11 *Cc LM
S*c) die in?g" iy pit\Jo Pip 6 Kieljegstefiatomeny rAlepy! (A # bis 6 Kohlenstoffatomeg ogler
R12CR ? Phenylalky

it 7 bis 12 K°“'°"WP‘)’"‘?’W"V\DH n R12 di e obige Bedeutung hat und
] edes gI eic dB'dg verschl

G, el or gel, 15,
b MR e

Bedeut ypng h o fgé"éﬁ' i ”%ré""e o1 ed 'Chuga@émgﬁ?mﬁﬁ (1),
Wi d; Zum Erd1gkyien i ¥ilis € RerR SNl B YisTBl Ko wor i n
R und R2 ZQ(fUrﬁeantsam w Sﬁ;\ ‘5:?9# g ﬁ’:gﬁ—‘ Bl (R L Ronreder

Gia

d) das, notigeph | sRabh&d héftﬁmddr:-Wa%femt Zd4abr Al m%cf 8 'Kehiéridtoffdtdhien bedeuten,

Ver bi ndung dgypib@t1Palo blidih-2G/1 oder 5-Tetrazoly| Sbhte 3ddR4fhes pharmazeutisch dkbefrabier? Sal-

, (VI'l g  NHRes3&avon, welched@inés vorfolgéndeiuddsnd A di e obi ge Bedeutung haben, oder
ein Sal z oder apimsstzgSeiriat Vetbisduhgdder Fetmeiqm si nd und P ei ne Am noschut zgr uppe

i st, wel che vorzugswei se selektiv entfernbar ist, wenn X geschUtzt ist, zum
Er halt ei ner entsprechenden Verbindunggrit der Fornmel I, worin R und R2 Z

Shy: wobei notigenfalls auch%eql i chg Schut zgruppe an X entfernt w rd;

o] epodi e Unset zung ei ner Verbi ndung der Fornel (1X) 40 45 HN
R2 , 1CMX) 50 worin
¢ 'Bede tung haben, mt einem Azid zum Erhal t

N-A-ON | | R
R, R2 und A di e oben angageben
ei ner

HN OR™
25 Rl
,(II)
. worin R! die oben angegebene Bedeutung hat und OR'? jegliche austretende Alkoxy- oder Aralkoxy-
— 30 gruppe darstelit, mit einer Verbindung der Formel (lll):

HNR2-A-X, (Il

worin R2, A und X die oben angegebene Bedeutung haben, oder einem Salz oder einer geschiitzten

35 Form davon, wobei, falls erforderlich, jegliche Schutzgruppe entfernt wird; zum Erhalt einer Verbin-
dung der Formel |, worin R? die oben angegebene Bedeutung hat, die gewlnschtenfalls als
\./ pharmazoutisch akzeptables Salz isoliert wird; oder
b) die Umsetzung einer Verbindung der Formel (IV)
40 O
0%
45
R120 I:I-A-X
&2 ) (IV)
60 worin X, R2 und R'? die obige Bedeutung haben, oder eines Salzes oder einer geschlitzten Form
davon, mit einer Verbindung der Formel
Hz2NR', (V)
§5 worin R' die oben angegebene Bedeutung hat, und Entfernung jeglicher Schutzgruppe zum Erhalt

einer entsprechenden Verbindung der Formel | oder eines Salzes davon; oder



ent sprechenden Verbi ndung der Formel 1, worin X flr 5-Tet

odor f) das Qpberfahren einer Verbi rﬂuaggglgm gprnel 1, vvor“mﬂ!im'l mu:ml
Al kyl gruppen sind, zum Erhalt 55 ei ner Ver bi ndung dek ornne , SWOFI N
R3, R4 und R5 V\asserstolf si nd, oder eines Sal zes davon; odor Q) das

Ansl uer n ei nes chdip Ygsetsing einer\Merbindwng dagForreel (Mlor nel | zum Erhalt der freien

Sl ure, oder Basischmachen einer Slure der Fornel | zum Erhalt eines Sal zes
davon; oder 49 EP 0 496 661 Bl lii oi pllll Ilp 561 Bi B
1111111211211 i 111111111 h) die Théeg ei ner Ver bi ndung der Fornol (X)
0 5 0 5 HN N- AYXI (1X) R

R2 worin RI die obige Bodeutung hat,] XI f{r CO2R3 odor -PQ(OR4)(OR5) steht,
worin R3, R4 und R5 alle 15 Al , 5- Dioxo 1, 2, 4- oxadi azol i di n- 2-yl
odor geschtltztes 5-Tetrazolyl gggfﬂten un Al kyI en mt 2 bis 6

Kohl enst gf f at onen, sustituiert h ei ne - Aryl,§V pe worin mfU 1

oder 2 stoht, darstelit, wobei notigenfalls jegl i che Schut zgruppe zum.
Erhalt einer e 5% r ] t
2 bi's 6 Koh en%ﬁgﬁaﬁe&%@fbs%’“@%ﬁg‘eﬁﬁﬂrqﬁ GHIH OB el o, nft oflo R &
Anspruch 1, worin R und R2 unabhangi g vonei nander Wasserstoff, Methyl,
A lyl, Mat haI | Y, NEheH-ABE NZ Wiy bedeut en oder R und R2 zusammen f U - CH2CH2-,
-CH2C(R6) (R7) CH2- oder -CH2C(Rs)(R9)-C(R 1) (R')CH2- stehen, worin R6, RB
und R10 unabhangrigX\ieubem angegebendimaanmt batf odediheyrl Sald dderleindtr §esthiitzten Form davon,
Kohl enst of f at ornZmdoAleie dhgil angegdberlecBieiattary habah, Wahei BtfbrdenicheRthlls jeglielizhSohatzgyuppe
vgggr' nander Wasstierattwildf zuml Erhalfeigr| entsprischibnden sVetindwigl wih sierofdrmaeél diveworib dRland & .
. Vef ahr ereusaanen Zindr Aiwrid Xl digohige Bedeppung babe® odetorin A Al kylen mit 1 bis
4 Kohl enst of f at®desandligentalls selaktive, Entsghjitzen ynd-Gyclisieren ainer Yeashindyng dan Fermel{Vilh nem
der AnsprUche 1 bis 3, worin X Carboxyl, Phosphonyl odor 5-Tetrazolyl ist.
K->30 5. Verfahren nach AnspruchQl, vvoridas Pr odukt :

N- ( 2- Am no- 3, 4- di oxo- 1- cycl obut en H=f- bet a- al ani n,
N- ( 2- Ani®o- 3, 4- di oxo- 1- cycl obut enyl ) - gl
2-[2-[(2- Am no- 3, 4-di oxo- 1-cycl obyten-1{-

2, ar—

ci net hyl ester;
yl)-am no]-ethyl]-1

, 2, 4-oxadi azol i di n- 3, 5-di on; 35
N-[ 2- (Met hyl ani no) - 3, 4- di oxo- pixyCl obut e zyet aal ani n;
W Ami go- 3, 4- di oxo- 1-cycl obuten-1 -yl)-M(2- propenxl@ & ycin;

N- ( 2- Am no- 3, 4- di oxo- 1-cycl obut enyl ) - N—(Z%mat hyl - propenyl) gI yci nsaur e;
2-[(2- Am no-3, 4-di oxo-1 -cycl obuten-1 -y m no] - et hyl ] - phosphonsl ur e;
[ (2- Ami nno- 3+, 4di oxo-1 -cycl obut enyl ) -am no] - met hyl ] - phosphonsaure; 40
3-[(2- Am no- 3, 4-di oxo-1 -cycl obuten-1 -yl)-am no]-propyl]-phosphonsl ure;
4-[ (2- AsEi no- 3, whrinl XDZ,0R'A undCA/ dib oliigd Batiedtungyhabenadtenéih Shizibasr bingd hesshittenBoir id&ion
(
y

E) - 4- [ (2- Am rsind3ynd- Bli etneoAriinoschutzgmppet Bhywelclie vorzugsweise selsktiv entfernbar ist, wenn X
l{) -, am noJ- 2- neschiitd ikt pime Ehalb eipérLantspre¢tignde( Xerhindung-rBit der doameb !, worin R! und R? Z
%‘I’obut en- 1 -sjd) wabeitnidtigentaisrauth-jeglichel Schytenpphany$ entferot wird; oder

o) die Umsetzung einer Verbindung der Formel (IX)

40
RN /°
45 —
HN N-A-CN .
| ¢
R! R2 , (IX)

50

worin R!, R?2 und A die oben angegebene Bedeutung haben, mit einem Azid zum Erhalt einer

entsprechenden Verbindung der Formel |, worin X flir 5-Tetrazolyl steht; oder

f) das Uberflihren einer Verbindung der Formel I, worin R3, R* und R® Alkylgruppen sind, zum Erhalt
56 siner Verbindung der Formel |, worin R%, R* und R® Wasserstoff sind, oder eines Salzes davon; oder

g) das AnsHuern eines Salzes einer Verbindung der Formel | zum Erhalt der freien SZure, oder

Basischmachen einer S8ure der Formel | zum Erhalt eines Salzes davon; oder



-
Am no- 3, 4-di oxo-1 -cycl obuten-1 '

8- D ox0- 2. 5.0 azab cycl o 4. 3 0] eaei P | O A
n- j o« ¢ L W s

f

y

2

6 2-yl)-ethyl]-phosphonsaure;

2- 9- Di ox ohpdiTrebrnantyab piogr MebjnBung .der] Fornaah (X}
7)-on-2-yl)-ethyl]-phosphonsaure;

2- (4- Hydr oxy- 8, 9- di oxo- 2, 6- azablcyqjo[S 2.0l non-1
7-on-2-yl)-othyl]- phosphons
2

7

3

7

(

7

[E(

-yl

[ -

(6)-

[

(

E

[ 2- (4, #& D net hyl - 8, 9-di oxo- 2, 6{di aza
( )
[

(

[

(

8,

7
e
8,
) -

2-
) -
(
(
(
(0]
(

3| cyclo[5.2.0]non-1 -
)-en-2-yl)-ethyl]-phosphonsl .
- (8, 9-Di oxo- 2, 6-di azabi cycl o non- 1
)-en-2-yl)-propyl]-phosph ure;
E) - 3-( 8, 9- Di oxo- 2, 6- di azabf| yclo[Sa%'ﬁ‘]r?Sl y (XD
) - en- -yl)-1-propenyl]- phowhonsaure&2
9- Di ox0- 2, 6-di azabi cycl o[ 5.2.0] non-1 (7)-o0n-2-essi gsaure;
3- (8, 9-Dioxo 2, 6-di azabi cyclo[5 2.0]lnon-1 (7)-on-2-yl)-propansaure; .2-[(1
H- Tot r azol - 5- b AVBic bbigh Bédddturld ﬁ&@bmmm[o'éeﬂp@(bnq ) Stohl, wBiil FB; IR h @ alle
2- [ 2- (35 H Tet n&ya0d,5-bioxt-6d, Losadiazoiinti-A 2ad igesshtltad [yPtbddutdn uhd EX1= BkfnGhiON;
66 N- ( 2- Azi b6 KoKlerdioRateeh; Sus@lioD diirei wihe S(li).y-ﬁﬂylﬁrup&r ot ANfuN ®-oderd2 elbix 0- 1
- cycl obut enyl Yarstaiit,rwbei mttigantais Yegliche Schutzgrufpe umxErnal-einednepisthsnden Worbindung ded - 1

- cycl obut eny| Feraned inedrin pratiesyienani Zbis 6K¢hbndotatomei st} endlemkwirdl
' Yobut enyl ) - N- (phenyl net hyl ) -gl yci n; 50 EP 0 496 561 Bl

G\Iillgq_ 2.1 Veffahirénj pach |Anggruch| 1, |wotin G and R? unabhiingig voneinander Wasserstoff, Methyl, Allyl,
[2 (9, 10- Di d¥ethaiiy pdeti Bepzyh bedputer pépr R' Oipd Hé cusep@pn §in - ayl'lz) - SHEGRY)FSHs piden s au
re oder ein BHEMUFIARYEGHe slsheabiven xR uid R unabdngig vomsinandsr Wassersieiinac h
ei nem der bl"l!ché"slsb‘f‘@'el’ﬁt°ﬂﬂﬂf‘?m odps SHydvodd  hedeuter yngr R, &3° nnd R'" unabhiingig
Al kal i ggt al I"Q"e"Ef‘q?éWE%FP‘iSWEP%ﬁ' Ayl e, PisrriRbiensieietamonedei®tal ten wird. 7.
Ver f ahr'én_z Her st ung .ej ner . pharnazeut | chen Zusa nset zun
“wel chem eP’ng\! 'g‘éV 'N&’""f yem A W'%Hﬂ?mim%ﬁ?ﬁam‘?%meém"@s -
Sal z davon nacC "5?'?1'8% der AnsprlUche 1 bis 6 und 10 ei n pharmazeuti sch

akzept abl er r r te .Form
&by oy i AR ol fhTir Aol (RS Wbl o€ L B Ui SR RE |
Q. 20 205, vertahren nach Anspruch 1, worin d’és R’l&ﬂ{ - oo NAX2 (X1 1.
(XI1) RL3 25 AmifeHh b A-cikbhtofla Qeta-éﬂéhfn' n x2 CN, COOR14, worin Rl4
Wasser st of f, N-@lAiHo-38-dioxd-112ydobleky ye.n&ﬁ at omen oder eine Carboxyl -

Schut zgr uppe-2-{ERhabs2)osdRi-E)ciobMeN-1-yl)-drilo}-sth- 1R Foxd¥ieiRaIne 5didn; oder Al kyl it
1 bi s &5 Kohlmepglethylaise)-3,880x51-6ydiobutaniil-bdt@ain; 1, 2, 4- oxadi azol | di nyl oder
gegebenenf aIN-a-ﬁgmMime&y&biﬁﬁ-lw4(g¢d>rophaﬂ)egucan; R12 ei ne austretende

Al Koxy- oderN-@rAmiidoesdydioxorisgciabatont)dN-RimethgieR-grigdn\idphyeiastateof f, Al kyl mit 1 bis
6 3 Ko HR-H2r8miné-B.4idiorehicyclobltenrivi)-aminol-sthyiiiphosphdiedutee nst of f at onen,

Phenyl al ky| [{3-Amigo-Bit-dioxop1-gyolbbutenyi-asfiickmetindhphoshbensiil? darstelit, worin P eine
Ani no- 3 hut z[ (@rfipiao-Bd-dioymticyalomytanyidiramiriol-prapyfiiphosghordiieenst of f at onen oder

Al kenyl en m [(%Aﬁl"g'?"é'dm‘ﬂﬂ%@PW‘M)@MQ]'?'M]'W?%“%S%F% in Anspruch 1

angegebene B é‘ﬂ? 6Wg°'ﬁé1d'°"‘§;;° : 1 !;}'ﬂglg?ibm P'i?g?‘:‘??a‘"ﬂor in RL3
=1 = u
Vasser st of f [[( Ldloxo- cyclobutenﬁl-yl)‘! ethylam%\o]-methyl]- hosphonsﬁun':g,5
45 [2-(7, 8-D|oxo-2 .5-diazabicyclo[4.2.0}-0ct-1(6)-en-2-yl)-ethyl]-phosphons&ure;

[2-(8,9-Dioxo-2,6-diazabicyclo[5.2.0}-non-1(7)-en-2-yl)-ethyl]-phosphons&ure;
[2-(4-Hydroxy-8,9-dioxo-2,6-diazabicyclo[5.2.0Jnon-1(7)-en-2-yl)-ethyl}-phosphonsiure;
[2-(4.4-Dimethyl-8,9-dioxo-2,6-diazabicyclo[5.2.0lnon-1(7)-en-2-yl)-ethyl]-phosphonséure;
[3-(8,9-Dioxo-2,8-diazabicyclo[5.2.0Jnon-1(7)-en-2-yl)-propyl]-phosphonséurs;

50 [(E)-3-(8,9-Dioxo-2,8-diazabicyclo[5.2.0lnon-1(7)-en-2-yl)-1-propenyl}-phosphons&urs;
8,9-Dioxo-2,6-diazabicyclo[5.2.0lnon-1(7)-en-2-ossigsure;
3-(8,9-Dioxo-2,6-diazabicyclo[5.2.0]non-1(7)-en-2-yl)-propansiure;
2-[(1H-Tetrazol-5-yl)-methyl]-2,6-diazabicyclo[5.2.0lnon-1(7)-en-8,9-dion;
2-[2-(1H-Tetrazol-5-yl)-ethyl]-2,6-diazabicyclo[5.2.0Inon-1(7)-en-8,9-dion;

65 N-(2-Amino-3,4-dioxo-1-cyclobutenyl)-glycin;
4-[(2-Amino-3,4-dioxo-1-cyclobutenyl)-amino}-butanséure;
3-[[3,4-Dioxo-2-[(phenylmethyl)-amino]-1-cyclobutenyl]l-amino]-propansiurs;
N-(2-Amino-3,4-dioxo-1-cyclobutenyl)-N-(phenylmethyl)-glycin;
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10. Ver bi ndung nach Anspruch 8, worin P Benzyl oxycar bonyl
substituiertes Derivat davon ist. 18P 0 ¥66 Bd1"8H'Ng nach ein mﬁg EM“H ml ‘mb
bis 10, worin R12 Methyl oder Ethyl ist. 40 12. Verbi ndu I mens der
Anspr~che 9 bis 11, worin R14, R 5 und Rls ausgew hit si nd aus Methyl und
Et hyl . 13. Veddsi ndung nach Anspruch 9, wel che eine der fol genden:

[ 2- [ ( 2- Et hoxy[R<%9,1b-Divxo2F-diazabicyclo[6.2.0}-dec-1(8)-en-2-yl)-ethyl]-phosphonséure oder ein pharmazeutisch

- cycl obut en- lakgdpjablasBalodavert ity ] - phosphonsaur e- di et hyl ester; 45
[[2-](2-Ethoxy-3, 4-di oxo- 1-cycl obut en- 1-yi ) - ami no] - met hyl | -phosphonsgure di
et hyl est &r 6 [‘gar?lqrgn Redhosinens dar Anspriighe] 1- l@g,@; oein das Produkt in Form eines Alkalimetalls,
-yi)-am no] pF’éﬂ'ﬂ' “ﬂh@%%‘ﬁ@ﬂﬂfﬁ*‘é‘zﬁﬁ %‘W’m ‘E'@'t er;

[ 4-] (2- Et hoxy- d| oxo -cycl obuten 1l-y -am no -butyll phosphons| ur e- di et
hyl est er; [7( "f h" 9 ing euilsche oi welchem eine Verbindung
-yl)-am no] 2 'b nach einem der Ansprliche 1 bis 6 und
[2-(2- E’l"hoxy akz ggﬁ1 mleme u erapedtuschen Verabreichung geeignete Form

-yl)-met hyl an? nBaf et yI ] phosphonsaure di et hyl ester; 50

[ [ (2- Et hoxyg 3yé yi ) -nmet hyl am no] met hyl ] - phosphonsaur e
-di et hyl es%é'er Ahigd F‘T% %‘B‘é ho%%ﬁ’gg&h nyl)-ethyl]-(2-ethoxy-3, 4-di oxo-1
-cycl obugen-1 -yl)-am no] - propy] car barg%nsaure- phenyl net hyl est er;

[3-[[2- (D et hoxyphosphi nyl) - et h} egnoxy- 3, 4-di oxo-1 -cycl obuten-1

_ -yI) am no] 2- hydr oxypropyl ] - car bam' ngaure-1 ,1 -di net hyI et hyl ester; 55

: -Cyc»i’obuten 1 -yl)-am no]- propyl] -ca
'[é*‘['(Q/emonethyl) (2- et hoxy- 3,.4- 4103 -cycl obuten-1

-yl )-am no] - propyl ]-carbam nB éme 1,1 N+ zhyI ethyl esggfy oder

[4-[[2- (D et hoxyphosphi nyl)-ethyl] - (2 etﬁgxy 3, 4-di oxo-1-cycl obuten-1-yl)-a
. m- 51 EP O 496 561 Bl 11121111 111111 15111 11

- noj butyl]-carbam nsaure 1,1 -dinmethylethylester ist. Revendl cat I ons 5

~ Revendi c%itlon%debﬂ Palz gavori¢ ot 5 cqntract ants sul vants:

_ orm CN 00 Cgrboxyl-
FR &, IT L ruppe, -’PO(OFi15 0%%"), E ¥ 5&? ﬂ%ﬁsserm od T‘Al yl mit 1 bus?Kot?enstoﬂato—

R it hydr t 3a5r @*@hadfzed'ev'a ergage;ae"@% gratts )y el RG
T eiisié:?ﬁ ﬁaﬂm@a = %ﬁv% ot

car bone aI cepy ﬁ #ﬁgﬂ:ﬁ &

il-é_lgtcag?s (C:IZI?IZQCS‘(%F ég‘igleg RH 2_ ou h C?&Jn?%( E%gbengﬁ deutung hat ot
R sont, i @devemm%mh Arsg)b@ﬁ mﬁewswag&km nahyl Aﬁ(KIGMaﬁéﬂ ercb%n{yﬁstbone ou

hydroxyl‘-g, at R7 sont, mdependarment yd rog ou alcoyle on 1
& 6 at onmes 10evébinduag Rach Angphich a.lvmyb eeey|e>fyc&boﬁyl6datemassudran@ajehmaave;u.st
al genyl ene en 2 A 6 atones de carbone;

~ 11. Verbindung nach einem der Ansprliche 8 bis 10, worin R'2 Methyl oder Ethyl ist.

40 12. Verbindung nach sinem der Anspriiche 9 bis 11, worin R*, R™ und R'® ausgew#hlt sind aus Methyl
und Ethyl. .

13. Verbindung nach Anspruch 9, welche eine der folgenden:
[2-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-ethyl}-phosphonséure-diethylester;

45 [[2-{(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-methyl}-phosphonséure-diethylester;
[3-[{2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino}-propyl]-phosphonsiure-diethylester;
[4-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-butyl}-phosphonsiure-diethylester;
[(E)-4-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-2-butenyl]-phosphonsiure-diethylester;
[2-[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-methylamino]-ethyi]-phosphonséure-diethylester;

§0 [[(2-Ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-methylamino]-methyl]-phosphons&ure-disthylester;
[3-[I2-(Diethoxyphosphinyl)-ethyl}-{(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]}-propyl}-carbaminsiure-
phenylmethylester;
[3-[[2-(Diethoxyphosphinyi)-sthyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino]-2-hydroxypropyl}-
carbaminsiure-1,1-dimethylethylester;

§5 [3-[[(1,1-Dimethylethyloxycarbonyl)-methyl}-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl}-amino]-propyl]-
carbaminsdurephenylmethylester;
[3-[(Cyanomethyl)-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-amino}-propyl}-carbaminsdure-1,1-
dimethylethylester; oder [4-[[2-(Diethoxyphosphinyl)-ethyl]-(2-ethoxy-3,4-dioxo-1-cyclobuten-1-yl)-ami-
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30 . X est -CO21A3 dans | equel R3 est hydrogbne ou, | e en
atomes de carbone, -P(O (OR4)- (OBp)o4b8Ee1BIGUEl R4 et st mmlnl""""””m
i nddpendanment, hydrogbne ou alcoyle en 1 a 6 atones de'c

3, 5-di oxo- 1, 2, 4- oxadi azol i din-2-yl e ou 5-tetrazolyle, ou un sel

phar maceut i qobmbtitcarherviesiwatll1elinithylsthiadterci . 9s 2. Conposc suivant |la
revendi cati d® 1, dans loquel R et R2 sont, ind6pendamment, hydrogbne,

n6t hyl e, aI lyl e, rret hal | yl e ou bénzyle ou, RA et R2 pris ensenble, sont

- CH2CH2- 'mz'eg wmz- ou - CH2QY( v)eé*;g RA")CH2-, ob R6. RA et
RA sorft, SptRAEIGHANIGRAEIES SR SPBtasTReS E“ B DK: {50 @8, kb Ll B KT o
hydr oxyl e; et R7, RO et R sont, 'i ndependanment, hydrogbne ou al coyle en 1
& 6 atomeg d& cgsréb Qormuleﬁ) o Conpose suivant |la revendication 1 ou 2, dans
| equel A €'st 3\pcoy bne eff ‘"4 4 atomes de carbone ou trans- 2- but enyl bne 4,
Conposeg, sui vant |'une quel conque des revendications 1 & 3, dans |equel X
est car%oxyl e, phosphonyl e 45 . Ofh 5-t6trazolyle. 5. Conpose suivant |a
revendi cation 1, qui est I%yn des girlvants: |a

N ( 2- am no- 3, 4- di oxo- 1- cycl Ut Bn-{1- yI)beta al anine; |'ester 4thylique de
bnyI)gI yci ne; 50 (Ixa

la N-(2-am no- 3, 4-di oxo-1-cy

2-[ 2-[ (8- am no- 3, 4- di oxo- 1- clycl obut en- 1-yl ) am no] 6t hyl - 1, 2, 4- oxadi azol i di ne
-3,5-dione; la N[2-(mdthylg o=—x, 4- di oxo- 1- cycl obut enyl ] bet a-al ani ne; | a
“N-(2-am no- 3, 4- di oxo- 1- cN obut en- 1-NIA-XN- ( 2- propenyl ) gl ycine; | a

QN-(|2 am no- 3, 4- di oxo- 1- cyc] obut bnyl ) } N- (2- n6t hyl - 2- pr opbnyl ) gl yci ne;
“1'iacif'de [[(2-ami no-3, 4-di Q- 1-cycl q@ut bnyl ) - am no] ndt hyl j phosphoni que; 56
T acidaof 3-[(2-am no- 3, 4- oxol-cyclobutenl

_-yl')ani no] pr opxl j phosphoni que; |'acid

[4-](2- am no 3) 4°%|hé39(€951°'@i%¥'?)5'ht1@n6 im'??ﬂ%ﬂﬁ%]‘%&t phepyiicsia eB i ?qu%am'l"esa‘?ﬂ de

E (g E) ?Zn 2n0] gohg“ oxo ‘&;Y rlﬂc cl Oﬂonf 8%/ a%carbonl alcényle; en2236 Ia'ic:mes de carbone ou
Am n , Y& )
_ E/IZ < EP| Oaﬁaﬁ)éz- o nsngn:te R sof:':ndépen ydrf r??lzcoylg‘ Iatol'n %ﬁﬁcarbogg

et R" spnt in é dro u ajcoyleg en tomes d
[(E)-3-(8, O 8(. o?@ha A1 3ld r&%ﬂi E:E yéaafli SREMaD YT T phosp
heoyqug, la 2 daﬁsna&,e sSGsv “aiojio 8] 73 880rics b9 bsbce b B
(7)-bne-8, 9- (dhf)réﬁnsl bedelle RﬁQnﬂﬁd@peﬂda XOnykrogdrie o RiddyRN oAl 1) 208 AbrhdiSe ¢ rbétfel d

4- 1 2- ami N0- % glaisho 0%-ckackar SRR BRBII b UT anoTque; 5 | "aci de
3-((3, 4-di oxo- anéei priaeacbuliGdeisht)acdsbiaBnld dd cdliital obut enyl ] am no] pr opanoTque, ou

| a N-(2-am no-3, 4-di oxo- 1-cycl obut enyl ) - N- (phenyl net hyl ) gl yci ne, ou un sel
phar maceu®i qtoepesét surat Epbehdieatichel, dansiequel.R! 6t R sontpiodspersiammentthyliragéne, méthyle,
revendi cat i aatlyld,, méuellyle ot :bedfyle ou, R' et [R?,guwis cpsemble, sont -CH2CH,-, -CH2C(R®)(R7)CHz- ou

[ 2% am noCB; CRURMGIR"INR eio U tRONR®1etyR™) sont, illep@tldayh]emhwpb@ei aeogloon 136 sel
pharfraceut i -atemes de gerbene ok pydidxyle, ot B, @ let ' adnt, indéngudaphenent, hydrogéne ou alcoyle en 1 &

[ 2- [ (2- ami ncR Bomeste gabare. cycl obut bn- 1-yl ) ndt hyI am nOJ dt hyI ] phosphoni que ou
un sel “Pharma- coutique acceptable de col ui - '

[ 2- (7, 8- dPox&™P o 2§u~°ﬂ| ?!?JPW?"’BTW M ydansleaveld) °%ﬁ'°°!'é9? 7'211 A ¢ elepRD e FRRNY R ou

un sel phar nie tenylen

4. Composé suivant I'une quslconque des revendications 1 & 3, dans lequel X est carboxyle, phosphonyle
45 ou 5-tétrazolyle.

5. Composé suivant la revendication 1, qui est I'un des suivants :

la N-{2-amino-3,4-dioxo-1-cyclobutén-1-yl)b&ta-alanine;
I'ester éthylique de la N-(2-amino-3,4-dioxo-1-cyclobuiényl)glycine;

60 la 2-[2-[(2-amino-3,4-dioxo-1-cyclobutén-1-yl)aminoléthyl-1,2,4-oxadiazolidine-3,5-dione;
la N-[2-(méthylamino)-3,4-dioxo-1-cyclobutényl]béta-alanine;
la N-(2-amino-3,4-dioxo-1-cyclobut&n-1-yl)-N-(2-propényl)glycine;
la N-(2-amino-3,4-dioxo-1-cyclobutdnyl)-N-(2-méthyl-2-propé&nyl)glycine;
I'acide [[(2-amino-3,4-dioxo-1-cyclobutényl)-amino]méthyljphosphonique;

§5 I'acide [3-[(2-amino-3,4-dioxo-1-cyclobutén-1-yl)amino]jpropyliphosphonique;
I'acide [4-[(2-amino-3,4-dioxo-1-cyclobutén-1-ylJamino]butyl]phosphoniquse;
I'acide [(E)-4-[(2-amino-3,4-dioxo-1-cyclobutényl-1-yllamino]-2-butényl]phosphonique;
l'acide [2-[(2-amino-3,4-dioxo-1-cyclobutén-1-yl)méthylamino]méthyllphosphonique;
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15 . couti quenent acceptable de celui-ci; |"acide
[2(89d|ox026d|azab|cyclo[52 7/ &n2y|)4“! ou
un sel pharnma- coutiquenent accept a%al}gqgaeg@ehh l"'“"““ Hm,“"l

[ 2- (4- hydr oxy- 8, 9-di oxo- 2, 6-di azabi cycl o[ 5, 2, 0] non-1

(7)-hn-2-yl)dt hyh@qaﬂﬁ&t&aﬁiaxue,edlazabmmz.olhon-1(7)-én-2-yl)-1-prplhéavllpmsenmiqqa;errent
accept abl e de cdd 2i2-(tH-{str20-5-yl)éthyl]-2,6-diazaki¢ydiel5.2,0non-1(7)-ne-8,9-dione;

[ 2- (4. 4- di m~t hylla ¥-{25emiocdbdigxod-cytiohutamilglyeinen 5, 2, O non- 1( 7) - bn 2- yI ) thyl ] pho
sphoni que ou un "'atide 4fAaminerdddiory h@ﬁ‘é‘?ﬁé"a'l?wﬁlba‘m@“ﬁe celul-ci; |"acide

2- [ 3- (8, 9- di oxol'geids-HI3Aigyp-2 'réa iméthyemielri-cyglobptepyllaminglp 67 hosph
ou[ un( sel phar- "Hﬁ'd%ﬂ’i“!‘?ﬁré‘ﬁ'é;y?fe‘ %‘(E'E‘éﬁ")e%* @hﬁgt"}%yuﬂuc@? 'T%ﬂ;é%z aceut q"ggé i
8, 9- di oxo- 2, 639§PRIAAH 969?,’1'%[5 2, 0] non- 1(7) - bne- 2- acethue ou un sel

i; aci de

phar macout | qu nment e de celul -
3 (8, 0- dioxo- ioliokice ?nifa%"’é Lg’t-@'cﬁ?%n%( gmﬁgetzyuxﬂowosza@&T&usel QharRoE!

phar macelt i quglr
ZC('th“aZ ?%Ra%% ,Meaa in@hytan? diub B8 uPsePptibint
ou un sel mg&epwgym_';accey lﬁ%: e c%f nogm%o% qu HreeTp
|* aci de I'acide [2-(7,8-dioxo-2,5-diazabicyclo 420]oct- és én-2-yl)éthyl]phosphon|que ou un sel pharma-
[ 2- (9, 1045di OX BauiiquémBit dcaRswy &d Bluboi, - bn-2-yl') dt hyl ] phosphoni que
ou un sel phar Maacideoi2ls, mu@tmduaaw@aﬂe,b bpordﬂmﬁbql)éw]phozphommam oLl phagnid-
| " une quel congsilqudmentaciépiaisie dadeluPéls 1 a 6, sous |la fornme d' un sel de netal
al-calin, de net ahcidd [2-0d-hydmxi-&9-diexs2,6adinzabicyivl6.2,0lnn-1(32n-2-yityijshdsphdmiique ou un ssl
pr.epér at i on dbphamaceutigesenichecep@bladb eelfik)) tel quo defini dans |a
\éndl cati on 1,lacids [2d&Apiméihyl8.Sadjoxd-8,6-digzebicyatnis.20non-1Tbmpywiéthifiiphéspharighie of [up)

sel pharmaceutiquement ggceptablp |[de celui-ci;

( | I ) 45 I'acide 2-[3-(8,9-dioxo-2,6~ qlﬁablcyclo[SZO]nonq m—én-z-yl)gl'gpymphog@onique ou uncpel phar-
est tel quo dé??%?'q“&“?féa“rcéﬂﬁﬂﬂﬂ $n 1 et ORL2 represente tout radical
al coxy ou ar al cd®¢99:,3$-tiger26- %wyﬁﬂ%ﬁﬁﬂb@'éﬂ%z?‘é?‘ﬁ‘ﬁl% up 5Pl Prrammpfqegnuomegt ac-

25 @_ptab el v |

sel 0 une forn s ({g et i e B Rrep Rt i PPN Rei S
t

radical pro eb¥ ’[(1 %r ol iWE-{cP i(d\laﬁr;P ﬁ:&#ﬁn {7%9%9(&%6 °§§j‘ selgﬁ{)m%eﬂi?(i

561 Bi
t acc
| qguel Rp, est q?""l"" &aza.da%br sl Longbhtons b 50 L se? Bhbma:
forme d'un se utg pngg 4 1a518! 8T c,ggeée ]@1‘% W'En Y)é%]dﬂgs% nlhu un corE’]rposa1
de formule (I \/3
7. Gomposé sunvant I'une quelconque des revendications 1 & 6, sous la forme d'un sel de métal alcalin,
de métal alcalino-terreux ou d*ammonium.

35
8. Procédé de préparation d'un composé de formule (I) tel que défini dans la revendication 1, qui
K./' comprend :
a) la réaction d'un composé de formule (II) :
40 (0]
0\ y
(I1)
45
HN ORM?
Rl
50 oll :
R est tel que défini & la revendication 1 et OR™ représente tout radical alcoxy ou aralcoxy
partant, avec un composé de formule (lll) :
HNR2-A-X  (Ill)
65
ol :

R?, A et X sont tels que définis 2 la revendication 1, ou un sel ou une forme protégée de celui-
ci, si nécessaire I'élimination de tout radical protecteur, pour donner un composé de formule (l),
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(+V) tD R120~ "N-A-X 15 00 X, iﬂ I;Iml l "
que dMinis ci-dessus ou d un sel gpw 4b6WBe B10r N"e pr oti~ m H Iﬂﬂl] " '}voc
un conpos6 de formule (V): v . ~~~H2NR (V. 20 Oa: *Rltest t®l jguad

d~fini & la revendication 1, et 4limnation de tout groupe protecteur, pour
donner un confahs dequelr B’e9§iohUalwt défisl & da meMeedication busi |désirdeisolé] sousoforme. diun se') | a

réacti on d' unPhegpaserdiguamentiageanigbles (i) : 28 0 0 30

[ b) la réaction d'un composé de formule 6I\0| :) Rl 00 R12 35 Oa: |es R12
sont tels que d6finis ci-dessus ot sont chacun identiques ou differents,
avec uff conpose de formul eQ VII) 40 H2N-Z-NH-A- X  (VIT) 0o : X est

t el que deflni a la revendi Ch L, ou un sel ou une forne protegee de
cel ul - Z et A sont tols qguo ddf nis a la revendication dgypi n~cessaire
I'dllnlnatlon de tout groupe] protecteur, pour 46 donner un conpose

corresppndant ayant la for da_ns | oquel Rl et R2, pris ensenble,

sont Z; A et X sont tol RI¥ge ddfini qq .xdessus; 50 55 54 EP 0 496 561 Bl
e i rrar 11 orrr ¢ L g,IM S d) Ia d-protection,

sal ectivement si ncoessaire, et la cyclisation d un conposd de formnulo
(Ml): o 0 R120 N A- X (M 11)
10 15 ol : Z 1 NHP 15 00: X, Z, R12 et

A sont tols quo IRt stri'Ssool telel guesdéfinisei-dessussal d'unisellon @'uh@foni® [pstégée gélcolwlei avec

col ui -ci ot Pueeimpost dgriomple (Y)r ot ectour d' amino, qui est de preference

di | m nabl e sel ectivenment si X est prot6ge, pour donner un conposa

cq/r.‘éspondant HeNRint Wa. fornmulo (1), oO Rl ot R2 sont Z, si ndoessaire aussa
" 6limnation de tout groupe protecteur sur X; 20 0)

| a rdaction d°Qm ,conposa de formnul o as 2
R! est tel que défini & la revendication 1, et élimination de tout groupe protecteur, pour donner

un composé correspondant de formule (I) ou un sel de celui-ci;
¢) la réaction d'un composé de formule (VI) :
25

QO
0\ p.
' a0 (VI)
RI20 OR!2
35
ol :
Y les R'2 sont tels que définis ci-dessus et sont chacun identiques ou différents, avec un composé
de formule (VII) :
40 HzaN-Z-NH-A-X  (VII)

ol:
X ost tel que défini & la revendication 1, ou un sel ou une forme protégée de celui-ci, Z et A
sont tels que définis & la revendication 1, si nécessaire 'élimination de tout groupe protecteur, pour
45 donner un composé correspondant ayant la formule (l), dans lequel R! et R2, pris ensemble, sont Z;
A et X sont tels que définis ci-dessus;
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0. ; 0 25

) . EF 0798 56T8BY) HN !' !0
RI R2 R, R2 et Asont tols quo d~finis a I?a”r!Ielllle!elrIlI J!:“atHHliEHH
avec un azoture, pour donner un conposa 35 correspondant de formulo
(1) 00 X est 5-d ktdéprptettiph.csbledtiyontent si ndvesseirsi etrla el/clisation diwp oerd@poskodef formuial (HIN(: | )
dans lequol R3, R4 ot R5 sont des radicaux al coyl e pour donner un conposa
de formulo (1) dans | equel B& R4 et &5 sont hydrogbne ou un sol de col ul -

ci; g) I'acidification d un S\ conpose de formulo (1) pour donner

| "acide Pibre ou | a basificatjon d' ¢n 40 acide de fornmulo (1) pour
donner un sel de colul-ci, oufjh) la}jthernolyse d un conposa de forrmulo (X):
0 0 45 HN N-§ E : IT s

| R R2 00: 55RI2Y & defini ci-dessb¥ITk est - c2R3

ou -P(O [0 4)(0B5), oO R3, R4 et R5 spnt tous al coyle,

3, 5-di oxo-1, 2, 4- oxadi azolidin-2-yle 5-t6trazolyle protdgd et Al
reprasente al coylbne de 2 A 6 atonmes ggpcarbone substitu~s par un radical
-S(Omaryle oC mreprosente 1 ou 2, sl ndcessaire |'6limnation de tout
groupe protecteur pour donner un conpose correspondant de forrmulo (I) dans
55 EPsO 496 daql BI I T T T O 1 T 1 e A A I I
e C X, 2, R\t A $oht thie quecdsfifls ciglossas okitydenéu whe fotmé pfatégéedluble ot P
carbone. 9. Comgsbai groupa ppoteeteuraamita, Gul @staderpedfdreras Elininable Ghlpais@netitsi Moashprbiégd| | )
ou.un sel phar n@erdshner ue pemposéaaoespbishtayaht ladeinulb (I b) RSetiR? aont Z) si névessaire aussi
qyel €onque des léliniestioh deetoit greupelpreteciour s Xd' un support pharmacouti- 5

quefrent 2Accept o) lagéactian d'uneappnsé dejforiule Bt e gen6rale ((I1): 10 15

R120 N A- X2 ' (XI'1) R13 Cou un sel de
~celul -ci, 20 ob XFq eprdsentg -CN, -COOR 4 oi R14 est hydrogbne,
~alcoyle en 1 a 6 atones de anesu un radi cal protecteur de carboxyle,

-P(O (OR15) (OR16) 00O R15 et R16 sopt hydrogbne ou alcoyle en 1 A 6 atones

- de car bofle, 3, 5-di oxo-1, 2, 4- pxadi afol i di nyl e ou 5-tetrazol y{)lex)

facul tativenent proteg6, R12|repre} sente un groupe al coxy buU ‘aral coxy
partant et R 3 reprdsentgH dr ogbn al g:&v]l eenl A6 atones de 25

carbone, alonyle en 2 & tomes de Darhdhe, phdnyl al coyle on 7 & 12 atones
- d&_garboge ou NHP ob P estRun radicez protecteur d amino et A et Z sont
“tels quo dMinis dans la revendication 1.

ol :
R, R2 et A sont tels que définis 2 la revendication 1, avec un azoturs, pour donner un composé
35 correspondant de formule (1) ol- X est 5-tétrazolyle;
f) la conversion d'un composé de formule (I) dans lequsl R3, R* et R® sont des radicaux alcoyle
L/ pour donner un composé de formule (I) dans lequel R3, R* et R5 sont hydrogé&ne ou un sel de celui-
ci;
g) Pacidification d'un sel d'un composé de formule (l) pour donner 'acide libre ou la basification d'un
40 acide de formule (I) pour donner un sel de celui-ci, ou
h) la thermolyse d'un composé de formule (X) :

(o)

Q\

45
— (X)
HN N-AlX!

60 ] 1

R! R?

ol:

55 R' est défini ci-dessus, X' est -CO2R® ou -P(O}OR*)}(OR?), ol R2, R* ot RS sont tous alcoyle,

3,5-dioxo-1,2,4-oxadiazolidin-2-yle ou 5-tétrazolyle protégé et A' représents alcoyléne de 2 & 6
atomes de carbone substitués par un radical -S(O)y-aryle ol m représente 1 ou 2, si nécessaire
I'élimination de tout groupe protecteur pour donner un composé correspondant de formule (I) dans
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11. Conpose suivant |a revendication 10, dans |equel R 3 est hydrogbne,
m-t hyl e, alcoyle, m~thallyle ou bgpayigs se1®1 Conpose 51mﬂ|m||luall
revendi cation 10, dans |equel P.est benzyl oxycarbonyle

Substitu6 de colui-ci. 13. Conpose suivant P une quel conué dés "

revendi cat i onlgauebA ast plzényldpsmde ngqmmemerzcame m-t hyl e ou 6thyle. 35 14.
Conpos6 suivant |'une quel conque des revendications 11 & 13, dans | oquel
R 4, R15 %t GRmposifign phasmesediase prmarnantsp ipgmeosé de darmule €) ou s setahppweuﬂsuﬁmpaht
| a revendi cé‘P‘f"Bﬁbliﬂ"‘%FF' fuivant I'ung pusjernqug fle spyendications 12 7, et d'un sypgerigtharmaceuti-

di et hyI5 que YaM3nt &6 1 phosph I
2-[(2-4t di. 0X ut bn- 1-yl ) am no] 4t hyl ] phosphoni que; |ester
EZII ~'£ Elyl [ qﬁg%@p?seg(e:fo quefg'%l(éfa'gt hoxy- 3, 4- di oxo-1 -cycl obutbn-1
-yl )am no] not hyl ] phosphoni que; 1'ester di~thylique de |'acide
[ 3-[ (256t hoxy- 3, 4- di oxo- 1 -1-yl)am no] propyl ] phosphoni que;
|"ester di~thylique de |'ac]dE
[ 4-[ (2- 4t hoxy- 3, 4- di oxo- 1-c} hn-1-yl ) am no] but yl ] phosphoni que; |' oster
di et hyli que del *acide [( (2- 6t hoxy- 3, 4-di oxo-1 -cyclobutbn 1
-yl )am no] - 2- but bnyl ] - 45 paisphoni que; |'ester di eg?;&l)que
| " aci des [ 2-[ 2- 6t hoxy- R120di oxo- 1 N;xgcj(l)but bn-1 -yl)ndth m’' noj et hyI ]-
phosphoni que; |'ester diethylique} ? "acide [[2-6thoxy-3,4-dioxo-1
-cycl obut hn-1 -yl ) et hyI am no] et h)?\‘ phosphoni que; 50 P' oster
phenylnethyllque de |'acide
1 2- (di 6t hosypIseldetepiriyti) 6t hyI ] - (2- 6t hoxy- 3, 4- di oxo- 1- cycl obut bn-1
antho] pro ] car bam que; |'ester 1,1-dinbthylethylique de |'acide
[3 [[ 2- (di 6t hoCy/prIeRepi-Ghb -CEPRY | %‘EE; '2§~°tSthVF!5 neg algoyle e b 216 ggmescdecipthpsnoulun
-yl ) am no} FS‘?) rBoxy?: 'ﬁ' OFT") Fiaret 16e } Pxdron °|%fL?@°¥J%f;F 148 de
[3-T[(1,1- d| AP 9 Y% {pcultativegery E?fé!i%@ repré-|
-cycl obut en- i" El e E}ﬁg}" i’? a o% ’exg 'lt% yd ,gi""d?'?ﬁ!le St efm de
| " aci d& [3 aln'% g‘%‘
am no] propy car am qu ) ”'F’es'{"9 gc %}’F flda'éf %reﬁeé' yt;'

[4-[[ 2- di pf ROx¥aBRSR rayrboeﬁ&.ém Jrof Zanéﬁéaf?affwﬁesflﬁmo‘aé% hafiyié f%ﬁ%%ﬁ'ﬁ

496 561 B ‘enzvie. T LR
I\l ;01111111111 buten-1 -yl)am no] butyl]carbam que.

¢ L Ma compéisRLRHEE PevERiicRicAND/ dahd BELeAP B4 bERYBEESbdGe Bewuérﬁé Eubbtluls aeel)

que nontr6 ebuidefini dans | a revendi cation 11, qui conprend

| a reaction d un conpose de formule (VI): o 0 10
(VI') R12013. Composé suivant I'ufidiiisicorbjua tied Cevieidicationip 0F ¥ 12] @arfs 0eqial IReE estiBA- di-&ifYle.
(XI11) 320 0:

14. Composé suivant I'une quelconque des revendications 11 2 13, dans lequel R™, R'S et R'® sont choisis
K/ parmi méthyle et éthyle.

16. Composé suivant la revendication 11, qui est I'un des suivants :

40 l'ester diéthylique de I'acide [2-[(2-6thoxy-3,4-dioxo-1-cyclobutdn-1-yl)amino]éthyljphosphonique;
I'ester diéthylique de I'acide [[2-[(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)aminolméthyllphosphonique;
l'ester diéthylique de I'acide [3-[(2-6thoxy-3,4-dioxo-1-cyclobutén-1-yl)amino]propyl]phosphonique;
I'ester diéthylique de I'acide [4-[(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)amino]butyllphosphonique;
l'ester diéthyliqus del'acide  [(E)-4-[(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)amino}-2-butényl]-

45 phosphonique; :
I'ester diéthylique de I'acide [2-[2-thoxy-3,4-dioxo-1-cyclobutdn-1-yl)méthylamino]éthyl]-
phosphonique;
l'ester diéthylique de I'acide [[2-6thoxy-3,4-dioxo-1-cyclobutén-1-yl)méthylamino]méthyl]-
phosphonique;
50 l'ester phénylméthylique de I'acide [3-[[2-(diéthoxyphosphinyl)éthyl]-(2-éthoxy-3,4-dioxo-1-

cyclobutén-1-yl)amino]propyllcarbamique;

l'ester 1,1-diméthyléthylique de I'acide [3-[[2-(diéthoxyphosphinyl)éthyl]-(2-éthoxy-3,4-dioxo-1-cy-
clobutén-1-yl)amino}-2-hydroxypropyllcarbamique;

l'ester phénylméthylique de I'acide [3-[[(1,1-diméthyléthyloxycarbonyl)méthyl]-(2-éthoxy-3,4-dioxo-

&6 1-cyclobutdn-1-yl)amino]propyllcarbamique;

l'ester 1,1-diméthyléthylique de I'acide [3-[(cyanométhyl)-(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)-
amino]propylicarbamique, ou

l'ester 1,1-diméthyléthylique de I'acide [4-[[2-diéthoxyphosphinyl)éthyl]-(2-6thoxy-3,4-dioxo-1-cyclo-
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A R12, R13 et X2 sont tels que definis dans |a revendication 11, pour
donner un conpose correspondant de gppagses{Bi! )., ou b) la Nalcoylation

d' un conpose de formule (XIV): 25 0 0 .30
) 2%, 2 ot e 172 ize AN M .

R2-hal o 0O hal o est un hal ogbne et R2 est tel que deéf'i ni -dessus sauf
hydr ogene, 6$°°Qdé<9ﬁrvépafawn Ciwnsenrost dp faayle Agihiet auganantsé ﬂméém (@n01s| 13 revergication
Revendl catlon% P"‘P’El it contractant sulvant: ES 1. Procede de preparation
d' un conPos4 de ng'uncgmposé de formule (V- - 0 45

Ji I 60

HN N A- X | o) D R1~~R 66 Oa: Rl est hydrogene,

o/ phenyl al coyle on 7 a 12 atones de
car bone; ,,R2 est hydrogene, alc

oyle dn 1 a 6 atones de carbopgr) al cenyl e en
2 a 6 atones de carbone ou 57 EP |0 496 561 Bl JELj1 *xl

fill 111 phenylal coyle en 7 & [12—at dnes de carbone, ou Rl et R2, pris

ensenbl e, sont Z, qui est p42CH2-, - SH2G6 R6) (R7) CH2- ou

- CH2C( R8) (R9) - C(R') (R1 , 00 R6,” RO et R10 sont, inddpendamment,

hydr ogens, al coyle en 1 a 6 atones de carbone ou hydroxyl e, et AT, RO et

Rl ' sont, i ndepeneaomecdimposyddriagelae ou al coyle en 1 & 6 at onmes de carbone;

5 A est alcoylene en 1 & 6 atones de carbone ou al cényl bne en 2 A 6

at omes de car bd#fN-30&st (XUICO2R3 dans | equel R3 est hydrogene ou al coyle en
1{& 6 atomes de carbone, -P(O (OR4)- (OR5) dans lequel R4 et R5 sont,
%/psnd%&rment odHydr ogbne ou al coyle en 1 & 6 atones de carbone.

3, 5-di oxo- 1, 2, iaﬁl -aEéleF of ﬁQ'Qi%H gueygiéfigis tdansy i Zewepdieationo i, ppur sdgnner un composé

phar maceut i que H?SP E qﬁ%ﬁ ui-ci, qui conprend |'une des reactions
sui vantes: 10 'aN'a'&‘)V'a%dr‘@%'P? deyformrleEMhose de formule (11): 0

0 15 HNC;:SQlZ ) (I R 20

R RB est™tel que defini -dessus et CR12 represente tout radical alcoxy ou

aral coxy partant avec un con&&se de fﬁrrul e (I'l1):

(U % {(XIV)

R120 NH-A-X?

35 oll :
R'2, A et X? sont tels que définis ci-dessus, en présence d'une base forte, avec un composé de

K/ formule R2-halo ol halo est un halogéne et R? est tel que défini ci-dessus sauf hydrogéne, pour
donner un composé correspondant de formule (XII).

40 Revendications pour I'Etat contractant sulvant : ES

1. Procédé de préparation d'un composé de formule :

45 0\\ /0
- | (1)
50 HN N-A-X
Lo

§5 ol :

R! est hydrogéne, alcoyle en 1 4 6 atomes de carbone ou phénylalcoyle en 7 2 12 atomes de
carbone;

R2 est hydrogéne, alcoyle en 1 & 6 atomes de carbone, alcényle en 2 4 6 atomes de carbone ou
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2% HNR2-A-X (111) Oot: R2, A et X sont tels que def lwwi’sus ou un

eel ou une forme protegee de cel Uigpa 496861 E 30 !ll ﬂlL
| " 4li m nation de tout radical protect eur, pour donn ormul e

(1), dans lequel R2 est tel qus defini ci-dessus, Ssi deS| re isol 6 sous
forme d' un svbényplmrlm'emammtcarmg}yt abI e; b) la reaction d un co osd
de fornul e (1 VR ot3%, pris ensemble, sont Z, qui est -CHzCH;-, -GH2C(R®)}(R7)CHz- ou QCIllzg(RB)(Rs)-G( 0)-
(1V) 40 R1ABRCH:-4q%) F°, R® et Fﬂ%lsonkmd@zn@m"mz‘vg@aénet%qoﬁe a'ubﬁamc'mﬁ? do qarbopRs s
ou d'un sel 't!ﬁm’&"euﬂé:"f%g ?‘r@"ﬁ?’&t' E@dﬂ’@"?ﬁ‘ ’°9@5‘° V'?jﬁ" b 5‘85 ?!Pe°afb8?"}ml e
(V): HARL o o1 & beaf “%IRH ‘gﬁ n de

zauznggzr"?ﬁ?f?%% %@ﬁ; M?%%z i a'w 3

o n o §mzpc§ §z ETZ" ﬂ'jl Q a_l_t(lm? ,;:ar§ ne. L
*C 'urie des i val
~~~~~~~~~~~~~~ haoslt uem: PiEbIE do ?Ul %Efc‘? ¥ d I'urfe d ’éa“%ﬁf_‘ﬂ tg

R12 sont tel saquo ?11 I'ni's mCDOSéddeefgrwlsjleélt) sont chacun identiques ou
diff~rents, avoc un conpos6 15 de formulo (VI1): 1-2NZ-NH A-X
(V1) ol: 20 X e@¢ tel /" dMini ci-dessus ou un sel ou une

forme protegbe de cel ul , et—7A sont tels que ddfinis ci-dessus, Ssi
n~cessasre |'6limnation de roupe prot ecteur, pour donner un conpose
sont Z; A et X sont tels queldiin{s ci-dessus; d) la d~pgaggction

correspondant ayant | a formu , dans loquel R et R2, pris ensenble,

~sel.ectivenent si n~cessaifi@, et |a Yygl2i sation d' un conpos6 de fornule
(MI1¥): 25 o S0 :
( 1) 2R1 - X
ol :
R! est tel que défini ci-dessus et OR'2 représente tout radical alcoxy ou aralcoxy partant avec
un composé de formule (li) :
25
HNR2-A-X ()
ol :
: R2, A et X sont tels que définis ci-dessus ou un sel ou une forme protégée de celui-ci, si
U 30 nécessaire I'élimination de tout radical protecteur, pour donner un composé de formule (l), dans
lequel R2 est tel que défini ci-dessus, si désiré isolé sous forme d'un sel pharmaceutiquement
acceptable;
b) la réaction d'un composé de formule (IV) :
5 O
SN Y
\—
(IV)
40
R120 N-A-X
R2
45 ol :

X, R2 et R'2 sont tels que définis ci-dessus ou d'un sel ou d'une forme protégée de celui-ci avec
un composé de formule (V) :

HzNR! (V)
60
ol :
R' est tel que défini ci-dessus et I'élimination de tout groupe protecteur, pour donner un
composé correspondant de formule (I) ou un sel de celui-ci;
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z:35 . NHP 00: X, Z, Rl12 et A sont

tels quo ddfinis ci-dessus ou un SegpP 0496681 BDr ne prot et P
40 est un groupe protecteur d'am no. qui est deTﬂmll uuam "ll””“l
6l i mi nabl e sel ectivenent si X est proteg6, pour donner un €on¥pos

correspondant &) l@riéactiop duscampass daformueViRl et R2 sont Z. si n60essalre aussi
|"dlimnation de tout groupe protecteur sur X; e) la reaction d un conpose

de formule (IX): 45 O 0 50n

( I1X) HN N- A- CNO, o a Rl R2 65 Ob: R, R
et A sonf tels que d~finis ci , avec un azoture, pour d nner un
conpos6 correspondant de for 00 X est 5-tetrazo|y| EP 0 496
561 Bl [ O I O A e 111 1121211 11 111 f) la conversion d' un
conpos6 de fornmulo (1) dans | g , R4 et R5 sont des radicaux al coyle

pour donpger un conpose derfgfnule (1)OR®BNS |esquels R3, R4 et Rs5 sont
hydr ogbne ou un sel de celul-ci; g) I'acidification d un sel d'un conpose
de formule (I) pour donner |'acide libre ou |la basification d un 6
acide de fornulg@:(1) pour donner un sel de celul-ci, ou h) la thernolyse
d' un conposc de f RE A2 sbntlels que définis ci-dessus et sont chacun identiques ou différents, avec un composé
(X) 1HN s de formble My X1 1511 20 Rl est defini ci-dessus, X
est -C021R3 ou -P(0)(OR4)(0OR5), oO R3, R4 et Rc sont tous alcoyle,
- 3, 5-di oxo- 1, 2, HDhZah-820| iMn- 2-yl e ou 5-tetrazolyle prot~g6 et Al
represente alcoylbne de 2 a 6 atones de carbono substitues par un radical
.- §U§§n}aryle otNM1represente 1 ou 2, si n6cessaire |'elimnation de tout
grotpo piot ect eur XS8ie! %Hﬁ@wﬂwswwsse' e @gm)waléw@ dg solpizsh £ ot & st JelsfvA s
"l oquel A est al‘@é'?ﬁ/f"ﬁﬁﬁ"“ﬁe*' pécgssgire, tél ﬁ@%‘mﬂé’ec} geoHRe. protaetatr, FP%%'B‘?!I U9 fOBSTE
| a revendi cat i djjY P° ?ifﬁ?"blidw"'?zﬂ) dinspesudd B pt R umﬂabséﬁ‘a'arﬁ?ﬁtrﬁ o ¢ 3P fpl e
ndt hyl e, allyle€e I u be e ri s epnsenbl ont
-cHoHe-, - e '°8'6ﬂ“°“gﬁ4§%‘ff?§ﬁ ?357 “Ekﬁﬁg%) ('%‘3?’8?&‘2@,59 %%‘”%6‘?"?" F8 et
RO sont] inddpendannent, hydrogbne, | coyle en 1 A 6 atonmes de carbons ou
hydroxyl e, et R7, FRI et R Ogont, imd~pendanment, hydrogbne ou al coyl e en

1 a 30 6 atonmes de carbong. & Procedd sui vant |l a revendication 1 ou 2,
@ on 1lA 4 atonmes de carbono ou

dans | equel A est un al coyl bn
t Kans- 2- uf bnyl bne.

(VIII)
RI2Q N-A-X
1
z
36 NHP
-/ ol :
X, Z, R"2 ot A sont tels que définis ci-dessus ou un sel ou une forme protégée de celui-ci et P
40 est un groupe protecteur d'amino, qui est de préférence éliminable sélectivement si X est protégé,

pour donner un composé correspondant ayant la formule (I), ol R! et R2 sont Z, si nécessaire aussi
I'élimination de tout groupe protecteur sur X;
o) la réaction d'un composé de formule (IX) :

Oy P
(IX)
50 Sm——
HN N-A-CN«
t {
R! R?

66
ol :
R!, R2 ot A sont tels quo définis ci-dessus, avec un azoture, pour donner un composé
correspondant de formule (I} oli X est 5-tétrazolyle;
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95 4. Procedd suivant |'une quol conque des revendic

| oquel X est carboxyle, phosphonygp odsesi &4r azol yl mllmm"ri“‘”mmmowde
suivant |la revendication 1, dans |oquel |a prodU|t est: ¢l a*

N- ( 2- am no- 3, 4- di oxo- 1- cycl obut bn- 1-yl ) bt a- al ani ne; 40 | " ester

6t hyl i que de f)da ééngedsiannd'troedtpdsécdecinmnulb () ciues! ladual KRt PRy stinhdss rhdicaux alcoyle
2-[ 2-[ (2- am npouB dehnel wxamposéadpdbrollat(l dark lesquels R3, R* et R° sont hydrogéne ou un sel de
-yl )am no] dt hydigi-cii, 2, 4- oxadi azol i di ne- 3, 5-di one; |a.

N-[ 2- (met hy| agi Hagiyiticgtion-diin sl sun coros® tia foinniel () beir donaerd'adidedibre|oy la basification d'un
N- ( 2- arfi no- 3, addsidgfesmale €) ronisisnnee Hn el ga gelucl(®. pr opbnyl ) gl yci ne; | a

N- ( 2- ani no- 3, B-Riihermglvae ERIeBBRE BAIAITIHE D et hyl - 2- propbnyl ) gl yci ne; 45
“acido [2-[(2-am no-3, 4-di oxo-1 -cyclobutbn-l

I

(

) am no] 6t hyl ] phosphoni que;

ac
P) am noj n6t hyl ] phosphoni que; ' aci de

amn034d|oxolc

2-

[(2 4 no- 3, 4- di oxo- 1- cylcl obutbn- 1- yl ) am no] propyl ] phosphoni que; |'aci de

-[ (2-am no- 3, 4- di oxo- 1- cykl obutfhn- 1-yl ) am nol but yl ] phosphoni que; |'aci do
E) 4-1(2- arri no- 3, 4- di oxo-{l-cycllobut bnyl - 1- yI ) ami no] - 2- bu{¥hyl ] phosphoni qu

50 "aci de [ 2- T Nno g,g gtoxo -cycl obuten-1
) methyl am no] dt hyl ] p phon| que, | de

I
(2-am no- 3, 4- di oxo- 1- cygt obut bn- kaI ) m~t hyl am no] ndt hyl ] phosphoni que;
‘aci de
2 -(7, 8-di oxo- 2, 5-di azabi cycl o[ 4, 2, J oct - 1(6) - An- 2-yl ) et hyl | phosphoni que;
' act de ol :
8, 9 di 0x0- 2,R3-eshi difim [oi-depsub,Of' Ss0-CO} RPnu--ROTPRINORS): 9d R RY kel Fhevsipiowsalcpvie.;
'aci de 35-d|oxo-1 ,2,4-oxadiazolidin-2-yle ou 5-iStrazolyle proiégé et A' représente alcoyléne de 2 4 6

2- (4- hydr oxyatgmes. dii eathone sebsiiés nab bre jpdical [-S(ORyanjio ot m1renTpseglq 12002, )s| PQ?(?ﬂd?'@hosp

oni que; 55 I'éllmmatlon |de dout greupe protecteur pour donner un composé correspondant de formule ans

[ 2- (4, 4- di ndt mweléeﬂalﬁﬁwae?%élﬁfamﬂw@ms 2, non-1

(7)-bn?2-yl)4 hos hon que ' y |
3-(8, 9-dfo] vﬁeé.‘yen?sthga FEAS zlgﬁ:%ﬁ dznsolg phlsR Ak 3 s @E’?ﬁ.féwﬁ@ﬂﬁzw@j“e'

[

| ' aci de

BERAREP i Al St b e b erasseineatini o
g1 P A e BT R P LIDRA

8, 9- d | 1
i azl)?x s Q‘ﬁfﬁtﬁ“ﬁ‘kﬁf’"ﬁ‘zg ek R Gl ”Wm“@ 5% %’Rﬁ"‘*[ 'a
2

3 (
t
2-[2-(1 Htetrazol-5-yl)ethyl]-2,6-di azabi cyclo[5 2, O]non 1

(7) - engs 84.9-Fidcodsuivhrd rme(qzelmu%cuaa referidicetions 12 BYddn® bmeensékt)ogﬂbmienaios&onyle

| " aci de 4-[ Zusnétagolyds. 4- di 0xo-1 - cycl obut bnyl ) am no] but anoTque; 1'aci de

3-[:[ 3, 4- di oxo- 2-[ (phenyl ndt hyl ) am no- 1- cycl obut enyl ] am no] propanoTque; | a
N (2<am nb&- Probédt soivant b-reveadicationt 1¢ dank Jeqddl (epprelniyéstret hyl ) gl yci ne, ou | ' aci de

[ 2- (9, 10- di oxolaN-Z-auline:34idioxoy téyolobutéh:- 16))b@ealdnir®) - bn- 2- y| ) 4t hyl ] phosphoni que,
ou un %&l phar iester émliguecia denhi-feraminodedslioxpil cyahbutdeviigivaine; 10 6. Procedd sui vant
| ' une quel cong@é lﬁ&am'%ﬁﬁw@étqy@?@éﬂﬂEY')%“'""JP&WE 1249uasiezqliding3.ordlione;  est

obt enu sous | a@NJRee aﬂ\'F°’5%1""Ef@“rFﬁf’%H“‘éa¥' %ﬁ’ F'FP'“ede mdtal al cal i noterreux ou
d' anmmoni um 7. 'alb'r E@B%‘e' b:gﬁ "' YIN-@E |on phar macout i que, qui
corrprend | a co ﬁ" ﬂ'a z'méth %J ou d' un sel

phar nad® uthue ' n-1yD) éft)h §:ﬁ" F dans 1 une

guel conque des Aoky : maceut | quenent

/] IOXO CV,
accept abl e, Sid %}e O%Qp‘;l nggg%:&gﬂ]{'yl bn t hér apeuti que.
20 S. Pr Ocedel'agﬁeh ) 1. ﬂﬂ? e lein( X 1)

50 I'acide [2-[(2-amino-3,4-dioxo-1-cyclobutén-1 -yl)méthylammo]éthyl]phosphomque,
I'acide [[(2-amino-3,4-dioxo-1-cyclobutdn-1-yl)méthylaminolméthyl]phosphionique;
I'acide [2-(7,8-dioxo-2,5-diazabicyclo[4,2,0]oct-1(6)-&n-2-yl)éthyl]phosphonique;
I'acide [2-(8,9-dioxo-2,6-diazabicyclo[5,2,0Inon-1(7)-&n-2-yl)éthyllphosphonique;
I'acide [2-(4-hydroxy-8,9-dioxo-2,6-diazabicyclo[5,2,0]non-1(7)-8n-2-yl)éthyllphosphonique;
55 I'acide [2-(4,4-diméthyl-8,9-dioxo-2,6-diazabicyclo[5,2,0lnon-1(7)-&n-2-yl)éthyl]phosphonique;
I'acide [3-(8,9-dioxo-2,8-diazabicyclo[5,2,0Inon-1(7)-&n-2-yl)propyl]phosphonique;
I'acide [(E)-3~(8,9-dioxo-2,6-diazabicyclo[5,2,0]non-1(7)-&n-2-yl)-1-propényl]phosphonique;
I'acide 8,9-dioxo-2,6-diazabicyclo[5,2,0]non-1(7)-&ne-2-acétique;

I)a i
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0. . 0 25

)
(XI1) R120 N-A-X2 R13 3 @uoglseingeel de ch’lﬂﬂwuHHu ruiﬂ,
reprdsente -CN, -COOR14 oO R14 est -hydrogbne, al coy|e N el de
carbone ou un radical protecteur de carboxyle, -P(O (0OR15)(OR16) oD R15 et
R16 sont hydr ogésitedt(s atioxmd Gedigzabidyclial58.0Mbn-1(7)-enty)premaneiguec ar bone,
3, 5- di oxo0- 1, 2, 4{adiiditéireed5améthyll-2Sdisatidycle[s.2.0Ingn- H7)ae 89-tians; venent pr ot ege;
R12 repre- sent déa Ha-(ti-éeaze-Sat)éthuth? brlinzahicyblol5.R PInpra HT)Rne-8.&diom 3 r epr 6sent e
hydr ogbne, al coyd N-(eaminp-34-dioxerd wyaicbutirylglygingone, al cenyle en 2 a 6 atones de
car bone, § phdny| &scideyie-amino-3.4-dioxort-gyclebyiayigminelbptpnekeioy NHP 0O P est un
radi cal protect @%ﬁ'de(?'[Ei*rffq'%&%{(l"ﬁ"ﬂ@?thVQF'E’%igﬂ@M‘é@ﬂ@"yﬂ",@!“@p"&?i‘ﬂ?f'ﬁ‘?; de carbone ou

al cknyline de 2 |%N'@'3&F'Br?é§diq?g'1_§)§ﬁ' yl)- ﬁgj?g)ﬁ%%%?ﬁggﬁ% ip 'E’ iﬂiqg"g?}%tﬁ"!s%' pherma-

X A
revendi cati on 1f!a i€ fl; l"’J 7 ﬁ'@ﬁcycb[e'z
formul a gVI):c"U'q“ ont acooPRPIR (A R120 OR12 50 avec un conpose
S(I?/f T ﬁ:’ rsmﬂcf‘iﬁaggoééyé éﬁié%t I'uaé ﬁﬁﬁ'lg%nc%l% :?\: é‘%ﬁ%i at;(e:gs’éi j\a g'ﬂ d%ns 2 L%| ﬁ;prc%fi%} ?Tsu? Pltger%.l%ol igue
ou 61  EP O e yoypt o, et i enotrrey |||W'QA11'111 111 11 1! b) la
N-al coyl at iz0NpcddB o6 BREPAen Bind OmBbYiten préinYaceutique, qui comprend la 8bnierdion)d'uh@omposé
R1200 Z do Rrndts 45 of (drunFde? phéim&deuttuement Bécoptatics d6l LESIuick fidl NYus d&fini dRSSS Iise
en présence dqusieénddeass feddntiBatiordVES 6L dUR BEP6 pebemakbutiquement dctsptile ConRihe Htine ,
00 hal 0o est ugpphopliéedercune bdritdist@iidn théedpestigee. M i ni ci - dessus, sauf hydr ogAne,
pour donner un conpose correspondant de forrmule (XII). 9. Procede suivant
| a r€vendi @at Pocsd8 de piépsation dfuretonipd® desarmbly génégler(d)) : net hyl e, al coyl e,

al | yloe ou benzyle. 20 10. Procede suivant |a revendication 8, dans
| oquel P est benzyl oxycarbonylge ou un ddrive substitud de celul-ci. 11.
Proc6dd suivant | une quel conquey-ee gvendi cations 8 & 10, dans |equel R12

est mthyle ou 4thyle. 25 12. P 6ced4 sui vant |'une quel conque des
revendi cations 9 A 12, dans |leqlel R14, R15 et R16 sont @di)sis
RI20 t:I-A-X2

25
Rl3

ou d'un sel de celui-ci,

ol :
X2 représente -CN, -COOR"™ ol R'" est hydrogéne, aicoyle en 1 & 6 atomes de carbone ou un
radical protecteur de carboxyle, -P(O}OR'™)(OR'6) ol R*> et R'® sont hydrogéne ou alcoyle en 1 &4 6

85 atomes de carbone, 3,5-dioxo-1,2,4-oxadiazolidinyle ou 5-tétrazolyle facultativement protégé; R'2 repré-
sente un groupe alcoxy ou aralcoxy partant et R'® représente hydrogéne, alcoyle en 1 & 6 atomes de

carbone, alcényle en 2 3 6 atomes de carbone, phénylaicoyle en 7 & 12 atomes de carbone ou NHP

~ ol P est un radical protecteur d'amino et A est alcoyléne de 1 & 6 atomes de carbone ou alcényléne
de 2 3 6 atomes de carbone, Z est tel que défini dans la revendication 1, qui comprend :
40 a) la réaction d'un composé de formule (VI) :
(8)
SN Y
“ ' (VI)
RI20 ORI

50
avec un composé de formule :

HR™1BN-A-X2 (Xl
85 ol :

A, R'2, R ot X2 sont tels que définis ci-dessus, pour donner un composé correspondant de
formule (X1I), ou
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parm pdthyle et dthyle. 13. Proced4 suivant |a revendication 9, dans

equel le produit est I'un des suipanigyseimt S0 1 ‘HIHIIHHIHIIIIHIIIIlHIlIi‘

2- [ (2- 6t hoxy- 3, 4- di oxo- 1- cycl obut bn- 1- yI)anlno]JthyI]p osphonlque Sester
i dt hyl i que dé) b Nealcoylaion d'un composé de formule (XIV) :
[2-[(2-6thoxy-3,4-dioxo-l-cyclobutbn-l-yl)aninoIndthyl]phosphonique;

ter didthylique de |"acide [3-[(2-6thoxy-3, 4-dioxo-1 -cyclobutbn-1

am no] pr opyl ] phosphoni@ue; |'egDer di6thylique de |'acide
(
t

2-%t hoxy- 3, 4- di 0X0- 1 - N6 @ hn-1 -yl)am no] butyl ] phosphoni que;
er difthylique de |'jacide
4-1 ( 2- 4thoxy 3, 4- di oxo-}1- cyclobutbn 1 yl ) am no] - 2- bd@ﬂﬁ@l]
sphoni que; |'ester di ~t Hyd=t=etld "aci de
[ 2- 4t hoxy- 3, 4- di ox0- kizgyCl obut b FTT x26t hyl am no] 6t hyl ] - phosphoni que;
ester di ~t hyl i que de |'acide 2- 4thoxy-3,4-dioxo-1 -cycl obut bn-1
_-yl)nﬁthylanino]ndthyl] phosphoni que; 40 | " ester phenyl net hyl i que
-de 1"acide [@:[[2-(didthoxyphosphinyl)6thyl]-(2-6thoxy-3, 4-dioxo-1-
cycl obuten-1 - Y1 AR 2 RER I dub AETARIG-GHdSls, dn' pRSSbRE d'linelbadld 13RS, Bydc®h Borhdossids de
| " aci das [ 3- [ [ Zonsld Gt-Reosphas | uR Yalb§8nb ot A &st & Baexashin , ctdedbus Xsautlhy@igene, pour
cl obut bn-1 - yldpenei un@bmposh ¥ éHespordEntayibrma oM que; |' ester ph6nyl nbt hyl i que
de |"acide [3-[[(1, 1-di nbt hyl 6t hyl oxycar bonyl ) ndt hyl ] - (2- 6t hoxy- 3, 4- di oxo-
45 lec ymb&béjbﬁwantllayév)mditiaﬂnn]Q)Idatpsylbtiwaﬂ‘Baaﬁ lydegénb, méthyde, alcoyle, méthallyle ou

di met hylmehiylel i que de | ' aci de
[é\((cyanonethyl) (2- 4t hoxy- 3, 4- di oxo- 1-cycl obut en- 1-yl) -
am no] pr ofi%| Rrocédd) suiantie | revengication & gans leqgel opb bengyloxyeationyle eu te dgrivé, gphgiitué de
[ 4-[[ 2- di dt iesiirgdhosphi nyl ) 6t hyl - ( 2- 6thoxy 3, 4- dIOXO 1 cyclo- but An-1
ns pour ' Etat

-yl)an1no]butyl]carban1que 50 55 é%éﬁ
cont ract ant- s!'EﬂéG%?W"a"t@f'eF“e'ﬂ"S‘@cF&s fféerﬁpﬂﬁﬁﬁ%l? "bﬂa'ﬁ '19H°' 5or?ﬁ y!?é’“fég'l’"ﬁul a: 5
0 é\l 1 16 0
R1 hy d#-dgRgide sub aE‘ q“@'ﬁmf“%\d"é ’8‘t°8‘?+‘€§°“83 &% B?S‘ﬁéeq!ﬁ% Rondny Bi° 8T °“°'%

oot it g T S

a 12 atonos est hydrogbne alcoyle on 1 a 6 atones de

car bone, qgclq'gééh su(la\}ant%argv I@Jl é}rl &:%lt I'&Odessulva%Q nyl al coyle on 7 &
12\.9t Og’gs alde (2 diobutS{l l)afmino Hbl]pﬁ@s&ahomque
- CH2CH CH2 e IQHde IdbutshFyhd éthyRbhoSphonide; et
RO sont, i nd6i3@sih¢a1@mwa&e de PSP BI @@m sﬁm x@-1-@fbloiaut§n-ﬁylﬁhﬂtﬂﬁﬁ:p BhéspricAigie OU
hydroxyl e, et Ristor Béthlquddelradigy {2 IREEBAURINR Hobutby A IRGMEButPiphépRciighs; on 1
a 6 atomes de (esdPORRIhyHOUESHe aliay | INER-K26tHOES,B-0RkosREBloblEENCIBfinG-2@kii2ny]-
al cknyldane Ophosphaniquept ones de car bone;

l'ester diéthylique de I'acide [2-[2-6thoxy-3,4-dioxo-1-cyclobutén-1-yl)méthylaminoléthyl]-

L\/- phosphonique; .
lester diéthylique de [l'acide [[2-éthoxy-3,4-dioxo-1-cyclobuten-1-yl)méthylamino]lméthyl]-

es
yl)
-[
es
(B)-
ho
2-

[
di
[
N
[
|
[
P
[
|

phosphonique;
40 l'estor phénylméthylique de I'acide [3-[[2-(diéthoxyphosphinyl)éthyl]-(2-éthoxy-3,4-dioxo-1-
cyclobutén-1-yl)amino]propylicarbamique;
l'ester 1,1-diméthyléthylique de I'acide [3-[[2-(diéthoxyphosphinyl)éthyl}-(2-éthoxy-3,4-dioxo-1-cy-
clobutén-1-yl)amino]-2-hydroxypropyljcarbamique;
I'ester phénylméthylique de I'acide [3-{[(1,1-diméthyléthyloxycarbonyl)méthyl]-(2-6thoxy-3,4-dioxo-
45 1-cyclobutén-1-yl)amino]propyl]carbamique;
l'ester 1,1-diméthyléthylique de I'acide [3-[{cyanométhyl)-(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)-
amino]propyllcarbamique, ou
I'ester 1,1-diméthyléthylique de I'acide [4-[[2-diéthoxyphosphinyl)éthyl]-(2-6thoxy-3,4-dioxo-1-cyclo-
butén-1-yl)amino]butyl]carbamique.
50
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-

25 s X est -CO2R3 dans | equel R3 est hydrogbne ou al co , :
atonmes de carbone, -P(O (OR4)- (ORSgp@aaeskrgye!l R4 at RSSiﬂi‘mmImm‘ﬁmm“l
i nddpendament, hydrogbne ou alcoyle en 1 a 6 atones de car €c L M s ¥
3, 5-di oxo-1, 2, 4-oxadi azolidin-2-yle ou 5-t~trazolyle, ou un sel

phar macout | RpvendicutionsCiasp I'Ethl aonttactadisuivard: GRqui conprend 'une des rdacti ons

suivantes: a) la r6action d un conpose de fornmulo (Il): 30 0 0
35 1. Procédé de préparation d'un composé de formule : |
HN orR12 > e R1 40 00: Rl est tol quo

dMini cis-dessus et OR12 reg@dsente tOut radical alcoxy ou aral coxy partant
avoc un conpose de fornuls (I¥ . HNR2- A- X (11) QU): R2, Aet X
sont tels quo dMinis ci-dessys ou yn sel ou une fornme protegde de
colui-ci, si ndcessaire |'6lifinatidn de tout radical protecteur pour
donner un conpose de formul s) s 50 | equel R2 & tol guo

S

dMini ci”dessus, si d~-sir ol 6 so _qurrs d' un sel pharnacouti quenent
acceptabl e; 55 63 EP O 436 561 Bl I ~ ~~~1 111111 111 111111
1111! 11 1111 b) la reactiogpd un conpose de formulo (1V): o 0
(1'Vv) R120 - N A- o - A oC
X, R2 et ,R12 sont tols quo dMinis ci-dessus ou d' un sel ou d' une forne
prot egee de cehui-ci avec 15 un conpos6 de formule (V): H2NRL (V)
20 R ®sdst hykogtne) aldsiie éhi 1 &i6- a3 s caiborle’ @l phenyiaitbyl@en da t20aidmes de

groupe pr-ot ectearidnepour donnor un conpos4 correspondant de forrmule (1) ou un
s%,d’e cel ui - ci , RPcast lnydrogéner @agleieon 206 etpmesodencarbdne elcdngle en 2k § atprpes deBarbone ou

Q 20 @héhlylalcoyle dRT7 A 12 atomes de carbone, ou (M) 30

R RIF R20lis epgemble, sont Z, qui pg sCHRCH-sOlC(RE ¥R'3CHr gu ofet2 PP )R°)-CR™)-
ci -dessus et $BHCHTIAAGINRY & &Y sopfiadépendammentdyyarngine. alggur.en h2 € grpesde cgione ou

formul e (VI 1) hygpenieyat Ry R ekR" sqandfpendamment, hydrogéne ou alcoyle en 1 3 6 atomes de carbone;
A est alcoyléne en 1 4 6 atomes de carbone ou alcényléne en 2 & 6 atomes de carbone;

26 X est -CO2R® dans lequel R® est hydrogéne ou alcoyle en 1 & 6 atomes de carbone, -P(O)(OR*)-
(OR5) dans lequel R* et R® sont, indépendamment, hydrogéne ou alcoyle en 1 & 6 atomes de carbone,
3,5-dioxo-1,2,4-oxadiazolidin-2-yle ou 5-téirazolyle, ou
un sel pharmaceutiquement acceptable de celui-ci, qui comprend I'une des réactions suivantes :
" &) la réaction d'un composé de formule (II) :

'\/' 30 .
8]
SN /
35 .
— (I1)
\ HN OR1!?
A\ R}
40
ol :
R!' est tel que défini ci-dessus et OR'2 représente tout radical alcoxy ou aralcoxy partant avec
un composé de formule (lll) :
45 HNRZ-A-X (Il
oll :
R?, A et X sont tels que définis ci-dessus ou un sel ou une forme protégée de celui-ci, si
nécessaire I'élimination de tout radical protecteur pour donner un composé de formule (I), dans
50 lequel R? est tel que défini ci-dessus, si désiré isolé sous forme d'un sel pharmaceutiquement

acceptable;

55
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40 « 0o0: X est tel quo defini ci-dessus ou un sel ou une forns protegee

de celul-ci, Z at A sont tels quo gefisge 61081 dessus, . m“"“““m“'“l
|"elimnation de tout groupe protecteur, pour donner un cﬁm
correspondant ayant la forrmulo (1), dans | equol Rl et R2 ptisterserfbl & sont

Z, A est X soMlaU@c@nqiﬁocelquwesfomuled%sus 45 d) la d~protection,
seI ectivenent si necessaire, et la cyclisation d' un conpose de fornul a
(Vill): 50 R20 o, N-AX O (M11) I 55
z NHP 64 EP 0 496 561 B / | PIJ111111 11211 11111 1!

*C L M s o0 X 2z Ri12let A pont tels que d~finis ci-dessus ou un sel
ou une fornme prot~gde de celjul -ciJet P est un groupe prot ec&t r d'am no,
qui est de pref-~rence dlim el ectivenent si X est proted6, pour
donner un conrpos6 corrg 651}/,@ a formule (1), oOR et R2 sont Z,

ndant

si n6ceggsaire aussi 5 "M i ;%?atl on de tout groupe protecteur sur X
e) la r~action d' un conpose de for e (I1X): 10~~

~~~~~ 00 10_ (I'X) HN

N-A-CN R ol R2 - ~~~00 20 R R2 et A sont tels

que ddfinis ci-dewResR2 8hekIsldle AstRb bildssud BHAuTKRNAE untl RorR@PORSER de celui-ci avec
cor r espendant udeorhppsdad ornfulb)(viQ0 X est 5-t~trazolyle; f) la conversion d' un

conpose de fornule (1) dans lequel R3, R4 et R5 sont des radicaux al coyle
pour donner um:NBRnpd¥e de fornule (I)'dans | equel R3, R4 et Rs sont

hydr ogbne ou un sel de celui- ci; 25 g) |'"acidification d un sel d'un
q‘ddSG de forBuls (1) pour donner |'acide libre ou |la basification d' un
acide d& formul (¢ WA @t‘m rrbdesgys efcllélirginatior: [da | tous igroupe ptejecienr pdwe dommbry sre

d' un conpose &@mqo&é que@o ormule (l) ou un sel de celui-ci, ou ~——————~ (X) 915

HN ) la ggagtion g’pin F°mp°s de formule (Y1) ) R2 00: 40 R1
est ddfini ci-dessus, Xl est -CO2R3 ou -P(O (OR4) (0OR5), oOR3, R4 et RS
sont tous al coyl e, 3,5-dioxo-1, 2, 4)-poxadiazolidin-2-yle ou 5-titrazolyle
prot~gé et A reprdsente aMgoyl bne 2 a 6 atones de carbone substitu~s
par un radical -S(Omaryle pb mrepr6sente 1 ou 2, si n6cessaire

| "I'imnation de tout groupe proteckeur pour donner un conposd correspondant

de formule (1) dans (VI)
—/ 30
RI20 ORI2

ol :

35 les R'2 sont tels que définis ci-dessus et sont chacun identiques ou différents, avec un composé
de formule (VII) :

Y H2N-Z-NH-A-X (Vi)
40 ol :

X est tel que défini ci-dessus ou un sel ou une forme protégée de celui-ci, Z et A sont tels que
définis ci-dessus, si nécessaire I'élimination de tout groupe protecteur, pour donner un composé
correspondant ayant la formule (l), dans lequel R' et R? pris ensemble sont Z; A est X sont tels que
définis ci-dessus;

45 d) la déprotection, sélectivement si nécessaire, et la cyclisation d'un composé de formule (VIII) :

N\ /°

50

RI2G N-A-X (VIII)
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| equel « A est al onyl bne de 2 a 6 atones de carbone. 45 2. Pro
revendi cation 1, dans |loquel R "et ERo%08%661 Bmddpendam"rent %H I#‘“ﬂ”mllﬁ“l
ndt hyle, allyle, ndthallyle ou.benzyle ou R R2, pris ense isomt s

- CH2CH2-, -CH2C(R6) (R7) CH2- ou -CHC (Rs)(R9) C(R10) (R11) CH2-, 00 Rs, RB

et RI O sont, inmddpendanment, hydrogbne, alcoyle en 1 a 6 atorres de carbone

ou hydroxyl e, et KRrZ FRetch sory tols G définis nickigpsus denmeshoy ureferme gistfgéade colubeiet B

en 1 a 6 50 esh m@Feupe heotestelsreino, Gui oSt dscrItiGenea Slirainablel stleptiveraantipicbest BINIES. ou
2, dans | equel MUedannesyn SpRos4 eayasnapdant axam 'aaf?’B‘FIE§')' @@ RE ot e Zogj nécessaire aussi
trans- 2- But enyl! I'I@'"at'SBd"tl‘Z“tgm" oAt Xnt ' une quel conque des

revendi cati ons 9 '&réagtiondiyncompesg @p foymuladX) i oy hoxyl e, phosphonyl e ou
5-tdtrazolyle. 65 P C EP 0 496 561 Bi 1 1111 11
11111 111112 * C L WM 56 5. Procgde suivant la revendication 1, dans

| oquel |g produit est: |a : V4
N- (2-am no- 3, 4- di oxo- 1- cycl o] -yl)bfta-alanine; |'ester dthylique de
| a N-(2-am no-3, 4-di oxo- 1-cyc] obut Qnyl ) gl yci ne; | a

2-(2-](2- amn034d|oxol-c clopit hn-1 (IX)
-yl)am no] 4t hyl 1, 2, 4- oxadi |ne\3 &hone | a
(2(mei5hylamno) 3, 4-di -1-cyc| yl )bfta-al anine; |a

N- (2- ami no- 3, 4- di oxo- 1- cyclgbut en- 1- g2) - N- (2- pr opbnyl ) gl ycine; la
N-(2 am no- 3, 4- di oxo- 1- cycl obut bnyl ) - N- ( 2- et hyl - 2- pr openyl ) gl yci ne;
aci de [2-[(2-am no- 3, 4-di oxo-1-cycl obut bn-1-yl)am no] tthyl ] phosphoni que;

I acpde [ ((2- amdro- 3, 4- di oxo- 1- cycl obut bnyl ) am no] mdt hyl ] phosphoni que; 10
i de #o3-[(2- amthi239t4A ¢domd xiols 1que définis ci-dessus, avec un azoture, pour donner un composé

-c cI obut bn- 1- y$oyraseerient pl $rictierelyle] ' aci de
[4y[ (2- ;m no- 3%%?%&530'[;? m?%ﬁ%m g &ﬁwg}qﬂé%%‘s PO pieBindes dicayx aleoyige

[(8)-4-[(2-am nwued%"ﬂ.uawpfséc%fpwm%ﬁw lopug) 7. %o Sont hyeioghne £y WheskSResiti qu
- (55 no- 3, SRR 4t g xmoté on Pk SR PP B RS A

| " aci de . .
[[(2 am no- 3, 4- 'c'fll%tggmfly%eydc "sBY ?%Sé dif '3'en(()ﬁ hyl am no] ndt hyl ] phosphoni que; 15
I

acide [2-(7, 8-di oxo-2, 5-di azabl cyclq[4 2,Joct-1

(6)-en-2zyl)Ithyl] phosphonl I

[2-(8, 9- d| 0Xx0- 2, 6- di azabi cycl

I aci de

[ 2-(4- hydroxy 8, 9- di oxo- 2, 6- di

honi que; |'acide

[2-(4. 4- ehrrethyl 8. 9-di OXOHN6 di azach&bM[S 2, 0] non-1(7)-bn-2-yl)4thyl]ph

osphoni que; 1'aci de z

[ 3-( 8, 9-di oxo 2, 6-di azabi cycﬁ‘o[ 5, 2,0 non- 1(7)-bn-2-yl) propyl ] phosphoni que;

20 N “aci de

[ (E)-3-(8, 9 di o8- 2, 6- di azabi cycl o[ 5, 2 o] no @)(é) en- 2- é openyl]'phosp
g

non-1 (7)-An-2-yl)Ithyl]phosphoni quo;

ycl o[ 5, 2, J non- 1(7) - &- 2-¢y)) 4t hyl ] phosp

hon| que; 40 ' aci de 3" @St si-dpsegs. gf &Eta'ﬁ Rnotn ey szntatem YJ%,

‘aci de 3-(8,9- %I?‘S‘R’S"‘Z'z%’éﬁd'&?él‘ﬁ‘i‘és‘ A u ‘Eg'ﬁé’ﬁ’ P;g“l? js su f éoes a“m;
l( % 2- el[’lt(a‘l 8H-9t 3;[ :‘)%%B %ﬂ pe pro écteur pou onner un co boeﬁespondant de formule (l) dans
I—I-tet raz -5-yl %{eh Fﬁi}a ’%"’&ﬁl a%? 3?'37 §ar£°'8] non- 1 (7)-bne-8,9-dione; 25

N-( 2- t
A :';‘2‘ %?%3 ,;gIrg g**‘ e s wgﬁz-%mme , hydrogene, méihe,
(

[ 3, 4-di OXO'( ) S\, rﬁ*%‘? m%o:ﬁ}I Ab QE&}I%%HQE%J&‘@mes
de carbone ou hydroxyle, et R?, R? et R!" sont, indépendamment, hydrogéne ou alcoyle en 1 & 6
50 atomes de carbone.

3. Procédé suivant la revendication 1 ou 2, dans lequel A est un alcoyldne en 1 & 4 atomes de carbone
ou trans-2-butdnyléne.

55 4. Procédé suivant I'une quelconque des revendications 1 & 3, dans lequel X est carboxyle, phosphonyle
ou 5-tétrazolyle.
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| & N-(2-am no- 3, 4-di oxo-1-cycl obut enyl ) - N-(_phenyl met hyl ) gl yci ne, ou |'acide
[ 2- (9, 10- di oxo- 2, 7- di azabi cycl o[ 6, ep@ladgssiR$) - &-2-yl)Ith Ilﬂr ﬂl 3l
ou un sel pharnma- 30 ceuti quenent acceptable de ceux- c” I mﬂ "Ewﬁlll

sui vant |'une quel conque des revendications 1 a 5, dans |oqtel ¢l & prfoddit*
est obt enlb- s Becsdé suifant Inesvelidigatios ¢ dadelequelt laproalitceai :i N, de nbt al
al cal i not er r euxa N2-amiegdbdipxerircyelébuten-1{yhudteertbpinete pr epar ati on d' une
composi tion pthﬂ!{éﬁwqﬂad‘éh'H&am@&ﬁmd@m1-¢mlomlmlvsmexn d' un conpos6 de
formule (1) ou R @ErCsminodfdixerd-cyridbedrirdlemingléthlbt 2dadidlidinetas-diane; t el que
defini 8ans I "%ﬂﬂ??h&'ﬁ’ﬁ RS hglioxo-1-gyrlohuipnylbdtaniesing: 3 6 et d' un support
phar maceut i que izr ;‘1};: VG '°V ?‘?“gﬁé'ypb'r(w Wﬁ'f“?'eo pour une

e[ -amino:

-1-c nyl), o i .
admi ni strati on | dloxo-1-cycob ﬁ%no thyl]gl)'nfosphtr%:qu%dndr ale (Xi1): 0

0 45 I'aclde [i(@- 4- -1-cyclobutényl)aminolméth

yllphosphonique;
(X11) Rp2( I'amde[ %n};& iﬁ13?7~aaﬁj g inojpr I]|:51 o ug;
R13 ou un sol ﬁcnfeq -arfiiho-3 Q-beoé%%‘cl d gﬁ:l o]bu lphospHignique;’ © RHA est
hydr ogbne, al coydid fila-f 2-§miﬁo§ b9 ABa - I.l')u | hosphof’i}g.Lcal
protecteur de Gadideqyb-Emino-54-GbiodR _)m@ﬂ,y, E Y dr ogbne ou
al coyle en 1 al‘ﬁc.ﬁt[mmﬁnMGia(oth?aobuénE- élwﬁhnﬁnoﬁnéﬁi h i dinyle ou

S-tdtrasol yl e fragdsl[2-gte-dicx6 8 diadbRydhd4i2,01581-2(6)- 5L {Déthyi ymsa,ou.auegrour)e al coxy ou

ar al coxy par t anfacidet[2-{8 g2dioxe-25-aReibichidl/Z01Rma (-2n-2 ity ﬁao@nonsq & 6 atones de

carbone, al cenyhaded2r4zhyBrofy-8-dio¥e2,6aliazabivy IS B0Indn 7Y h-2-y s lishostRontqud; 12

at omes de car bdamded2:(4M-indi1-8,9-dibid-2B-dlBbi&yCIA[5 Bj0Jnon-1(7)-2n-2-yl)éthyllphdsphibhidubl 1! | | | |

| |U’ | ||| *aattle [3-(8,9-didyb-2,6-Biazabigydids,2:6jtont1(V)-braglyipedpyphaspcdigeejr d' am no et A
st~ al c8yl bne &gride [E)-&ERdigre-2.6diszabisydinth0lun-16)-8i2ryl)- bprepiepiloBosphdniqad; ones  de

car bone et Z eé?c'dte&*" er2 freifazabicyanifa Olnan-1{R-dnerdiicétiué;on 1. 9. Conpose sui vant

| a revendi cat i Gffidg 3 @xw%ﬂ@ﬁmm@wéﬁm eé@r% Fofieropaneiiuey | e, al coyl e,

net hal | yl e ou o153 f) éthylb'-’s' QGI"O'HHT)%P%ISP'Q'OEmdl cation 8, dans

| equel P est b P&‘E '?fﬁb'?!é'P[F'381"SQJH§>téF‘?'§8'dGE°»coI ui-ci. 10 11.

Conpose sui vant,, | ' é‘iﬂ?ndl cat | ons 8 a 10, dans | equel R12

est nBthyle oul.aﬁi fro] ” Eihel conque des

revendi cati ons llgmialprpe ?i'%‘f si s par ni

. ﬁlo
thyle et eth ' ui est |'un
e O s it e

-cycl obut hn-1 yI ) am no] 6t hyI ] phosphonl que I ester diet hyI I que de |'acide
[ [2- [ (2- 6t8homriiceds SuivdhQiRe duefediigud Bast Bvindicaibns s 8QdABIbiLT b PR %&H%ouu

| " easter di ~foield'unisel ddenckal alediis] Ao Metal dcalifbloREuby atafhmd huﬁ%ﬁéo ? -cy&f) y
-yl )am no] propyl ] phosphoni que; 1'ester didthylique de |I'acide

[ 4- 1 (2-96t MoxRrocdé del prépatatidn d'anpompastibmphbrmagéutigiequl Botipydntl IRNARRMRA IdAH Lompads

| ' ester di 6denformupi¢) owle'un| seb phatidaceutiquement acceptable de celui-ci tel que défini dans I'une
E(R)-4-[(2- Mﬂﬂwuﬂde’ﬁ-fd\rmmdnsdyi:ﬁ@bdfbresupﬁeryﬂ)h)ammﬁue&ehub&bﬁtﬁbl} -en une forme
phosSphoni quearPioprés reyr unejadenirfisrtion thérapeltiquel ' aci de [ 2- [ 2- 6t hoxy- 3, 4- di oxo- 1

-cycl obut bn-1 -yl) methyl am no] 6t hyl ] -
8. Composé de formule générale (XI) :

I"IO

O\ 4°
45 ] (XII)
RI20 f;l-A-Xz
50 R13

ou un sel de celui-ci,
ol :
X2 représento -CN, -COOR™ ol R'* est hydrogéne, alcoyle en 1 & 6 atomes de carbons ou un
55 radical protecteur de carboxyle, -P(O)(OR'>}(OR*) ol R'> et R'® sont hydrog&ne ou alcoyle en 1 4 6
atomes de carbone, 3,5-dioxo-1,2,4-oxadiazolidinyle ou 5-tétrazolyle facultativement protégé, R'2 repré-
sente un groupe alcoxy ou aralcoxy partant et R'® représente hydrogéne, alcoyle en 1 3 6 atomes de
carbone, alcényle en 2 & 8 atomes de carbone, phénylalcoyle en 7 & 12 atomes de carbone ou NHP
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phosphoni que; 1'ester diethylique de ['acide fl2-6th

-cyclobutbn-1 -yl)nt hyl am no] met hylgp-g 448 561 BiPhOSphoni. q ﬂil"lﬂ“@lﬁ lmﬂ““l

phényl m-t hyl i que de 1'acide

[ 3-[ E2- (di ~t hoxyphosphi nyl ) 6t hyl ] - ( 2- 4t hoxy- 3, 4- di oxo- 1- cycl obut bn 1

-yl ) am no] pr ogiyR et an kedichlqunggctelr diabiey ot 1A dst elcayBadgrl ©& I6\didnge de darbdne au ildényléne

[3-[[2-(diet mmdmme;cm)@terwl}ast(@quﬁdéﬁmyar@ lalretbh@iw@ior&tcy cl obuten-1

-yl )am noj - 2- hydroxypropyl ] car bam que; | ' ost er phenyl et hyl i que

de | " aci de 9] @fm[pf , Suivent e reMsrdicatiny poslay&éﬂqvﬁbﬁsﬂ Sshisxdragbne. éthvle. ieisRyje. anéthatiiieon -
1 -cycl obut brienzy °y| ) ami noJ propyl | car bam que | ' ester 1,1-di rret hyl ~t hyl i que

de |'acid - nd 24t but e )=
arm nof pr op# @%@Bérﬁ"p et SO o SR 5 e i o
[4-[[ 2- di 6t hoRWEHosphi nyl ) 6t hyl | - ( 2- 6t hoxy- 3A4- di oxo- 1- cycl o- 35

but bn- 1- 1¥| )ﬁn&cﬂn%&%tquJl 7 g%%ﬁg des rgveﬁg' ca%gns%gé 1%, dans lequel R'2 est méthyle ou éthyle.

12. Composé suivant I'une quelconque des revendications 9 & 11, dans lequel R™, R'> et R* sont choisis
parmi méthyle et éthyle.

16 18. Composé suivant la revendication 9, qui est I'un des suivants :
l'ester diéthylique de I'acide [2-[(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)amino}éthyl]phosphonique;
l'ester diéthylique de I'acide [[2-[(2-éthoxy-3,4-dioxo-1-cyclobutén-1-yl)amino]méthyllphosphonique;
I'ester diéthylique de I'acide [3-[(2-6thoxy-3,4-dioxo-1-cyclobutén-1-yl)amino]propyijphosphonique;

.S l'ester diéthylique de I"acide [4-[(2-6thoxy-3,4-dioxo-1-cyclobutén-1-ylyaminojbutyli]phosphonique;
— 20 lester diéthylique de I'acide [(E)-4-[(2-6thoxy-3,4-dioxo-1-cyclobutén-1-yl)amino}-2-butdnyl]-
phosphonique;
lester diéthylique de I'acide [2-[2-6thoxy-3,4-dioxo-1-Cyclobutén-1-yl)méthylaminoléthyl}-
phosphonique;
Fester diéthylique de ['acide [[2-6thoxy-3,4-dioxo-1-cyclobutén-1-yl)méthylaminolméthyl]-
25 phosphonique;

ester phényiméthylique de facide [3-[[2-(diéthoxyphosphinyl)éthyl]-(2-éthoxy-3,4-dioxo-1-
cyclobutén-1-yl)amino]jpropyllcarbamique;
'ester 1,1-diméthyléthylique de l'acide [3-[[2-(diéthoxyphosphinyl)éthyll-(2-éthoxy-3,4-dioxo-1-cy-
_, clobutén-1-yl)amino}-2-hydroxypropylicarbamiqus;
N\ 30 l'ester phénylméthylique de I'acide [3-[[(1,1-diméthyléthyloxycarbonyl)méthyl]-(2-€thoxy-3,4-dioxo-
1-cyclobutén-1-yl)aminolpropylicarbamiqus;
Vester 1,1-diméthyléthylique de I'acide [3-[(cyanométhyl)-(2-6thoxy-3,4-dioxo-1-cyclobutén-1-yi)-
amino]propyllcarbamique, ou
l'ester 1,1-diméthyléthylique de 'acide [4-{[2-diéthoxyphosphinyl)éthyl]-(2-&thoxy-3,4-dioxo-1-cyclo-
35 butén-1-yl)amino]butyllcarbamiquse.
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