31 January 2005 (12) DEMANDE | NTERNATI ONALE PUB LI EE EN VERTU B FRAITS *pE
~COOPERATI ON  EN MATI ERE DE BREVETS (PCT) (19) Organisation Mndiale de |a
Propriete. Inteliectuelle Bureau international (43) Date de |a publication
internationale 7 fevrier 2002 (07.02.2002) PCT 11111111121211111111111
ey fof 11111221 taaax ovef oAb rtetbb o opr it rerr rfRNE 212 0 11 110

: (10) Nunero_de publicati on internationale WO 02/10172 Al _ (51)
O assi fi cat NBH Al EROLY COMROVNDRS o1 avHEIRommmnmogHEm K

31/ 529, 31/§38, 5_4,/4&@5“&@5 §110 ﬁéi‘%%%—&%g[)oo

498108, 265700, 209700 :
239: 00) (ZI&GNST-‘B\ero de'l a delanande |nternat| onal e : PCT/FRO 1/ 02418 (22)
Date de d~p~t international: 24j uillet2001 (34.07.2001) (74) Maudataires :
POCI - CART, Francois etc.; Cabinet Hirsch-Pochart, 34, rue de Bassano,
F-75008sParis (FR). (81) Etats designes (national) : AE, AG AL, AM AT,
~AU,. AZ, BA BB, BG BR BY, BZ CA CH CN CO CR CU Cz DE DK DM
DZ, EC, EE, ES, He pempomire@feg\to #MRy keber8cytLicl MompSundB, KE,

v NG e, T PR R, g el g et rieptenke. Tk, LA

UG US, UZpaftic(larles ZMt125ctangae gepot : francai s(84) (26). Langue
de publication : francais (30) Dounees relatives a la priorite : 00/10121 |

aout 2000 (0OLO8.2000) FR (71) (72)
10 In the journal J. Org. Chem., Vol. 37, No. 5, 1972,

pages 697 to 699 the preparation of a bicyclic derivative
with molecular formula C10H1gN,0 is in particular-
described.
In the journal J. Org. Chem., Vol. 45, No. 26, 1980,
15 pages 5325-5326 the preparation of bicyclic derivatives
with molecular formulae CgHNO, and CsH1NO;, dis 1in
particular described.
In the journal Chemicél Reviews, 1983, vol. 83, No.
5>, Ppages 549 to 555 the preparation of bicyclic
20 derivatives with molecular formulae CioH15N-0 and CthKhO
is in particular described.
In-the journal Angew. Chem. Int. Ed. 2000, 39, n°® 3,
pages 625 to 628 the preparation of a compound With

- molecular formula C,,H;,N,0 is in particular described.
25 . No particular use of these coﬁéounds in .the
utherapeutic field has been described in these documents. |
A subject of invention ig . the compounds
corresPODdinglto the foilowing formula (I): o
30 " R1

/‘N (W | o %

(CHz)n
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S Deposant (pour tons les Flats designes sauf US): AVEN- TS Brisvn28R°

[ FRFR]; 20, avenue Raynond Aron, Inventeurs; et |nveuteurs! Deposants (pour
US seulenment) : LAMPI- LAS, Maxirne [FR/'FR]; 60, rue Veuve Aublet, F-93230
Romainville (FR). ASzZzCODI, Jozsef [FRIFR]; 90, rue Robespierre, F-77340
Pontault Conbault (FR). ROW LANDS, vid, Alun [GB/FR]; 8, Ile de .

M gneaux, F-78300 Poissy (FR)_ FROVENTIN, O aude [FRIFR]; 16, avenue-de
Fl andre, F-75019 Paris (FR). Etats designer ("regional). brevet AR PO (GH,
GV KE, LS, MW M, 'SD, SL, Sz, TZ, UG ZW, brevet eurasien (AM AZ, BY,
KG Kz, MD, RU, TJ, TIM brevet europeen (AT, BE, CH CY, DE, DK, ES, FI,
FR, &B, .&R_.I.LE. IT, LU M NL, PT, SE, TR), brevet QAPI (BF, BJ, CF, CG
., oM EAYH¢E:a) Gw M. MR NE, SN, TO, TG). Declaration en vertu de |a
regl e 4. Rimayekapresrec laahgaadbdgdre addayeat @, ( C¥gl @R, 1TONRy,) Rpour US

seul enent Publiee : - @VEC rapport de recherche internationale En ce qui
conder néCHes: Rodes a”delixta#di¢aks et autres abrevia- (ions, se referer aux

'Notes expligcatives regttives aux codes et brevi ati ons"fi,gyrant an debut
e e £y B AP BSOS Sopaf LR R, 1 ant a0, debu
COVPOUNES i PREPABAT ON i hidERR Im AND:USEE ASNbdbh ChiBSs , | NpPABRLGUELAR AS AN-

" TI BACTERI AL AGENTS (54) Titre : COVPOSES AZABI CYCLI QUES, LEUR PREPARATI ON
ET LEUFSHT§ 1 SATFONPOORMMEY KESK EARENT 3T bamonbTERIERT LCORMVE  ANTI - BACTERI ENS

RL (11 (&) pasliactcodbes AINSNG! anconcsgng nove) betgrgcughhe compounds
of general formila (1), and Their addition salts or base wth an acid. The
i ntént iawy bl sonteinicer nramnet hto fbe¢ preepan ngteabd a@onpeanétsland t heir

use as Bl G Sond i RBY ! Frofl! #7851 ANELRASECLL 8L B9BN S ving of
the aryl or aralkyl radical being optionally substituted
by an OH, NH,, NO;, alkyl containing from 1 to 6 carbon
atoms, alkoxy radical containing from 1 to 6 carbon atoms
15 or by one or more halogen atoms, |
Ry and R; being identical or different may be chosen
from the group constituted by a hydrogen atom, an alkyl
. containing from 1 to 6 carbon atoms, aryl containing from |
6 to 10 carbon atoms and aralkyl radical containing from
20 7‘ to’ 11 carbon atoms, optionally substituted by a
| -carbamoyl, ureido or dimethylamino radical, and an alkyl
radical containing from 1 to 6 carbon atoms substituted
Ey a pyridyl radical,
n is equal to 1 or 2 and Rs may be chosen from the
25 group constituted by a COOH, CN, OH, NH,, CO-NR¢R,;, COOR,
OR, OCOH,-OCOR, OCOCR, OCONHR, OCONH,, NHR, NHCOH, NHCOR,
NHSO;R, NH-COOR, NH-CO-NHR ou NHCONH,, R, Rs and R, being
as defined above;
‘R, may represent a hydrogen atom or a (CHz)pr1Rs group, nf;
30 beiné—equal to 0, 1 or 2, and Rs being as defined above;
R; may represent a hydrogen atom or an alkyl radical

containing from 1 to 6 carbon atoms;
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(57) Abrege : L' invention concernede nouveaux conposes het®dr J8)ed e de
_for- nmule generale (1), et leurs sels aver tine base on on acide. L:
i nvention concerne egal enent un procede pour ]a preparation de ces
conposes ainsi que leur utilisa- tion comme nedi canents, notantnent comre
. anti-bacteriens_ 31 January 2005 | NEWHETEROCYCLI C COMPOUNDS, THEI R
" PREPARATICNAAND THEI R USE AS NEDI CAMENTS, | N PARTI CULAR AS ANTI - BACTERI AL
. AGENTS The_1'nV %\hﬁe@ﬁes?lé’feﬂé’&nfiob?nﬁweﬁett@@oéwqadfb@anﬁéﬁws ofhBi r
preparation and their use as—m@dn&anen;s in particular as anti-batteria
agents. 10anfn R:heoy oar nal lOrg Chem , of@dup,37rR, NeprésehBiig oPages
697 to 599h&g%0§reparat|on of a(%%gycllc derlvatlve with nol ecular fornula
CloH18N20 ¥STPHParti¥ul 3F SdeSdfbeds OFoke jBlr aid JRs dpginghem , Vol .

45, No. 26def988d abowagesns3a5:53461the pr i
deri vat | ves w th nol ecul ar fornmnul ae (136H9 %A%rhlﬁ RBZ%%%lO%al
parti cul ar PABLcrfey. oprg 19 P‘ébﬁﬁalothéhﬁcadalﬁmn ewarrie®s, obl th83, No.

5, pages. 5§gbggl§§§&&%$§'\§g§r@tl on of bicyclic 20 derivatives with - -

nol ecul ar formul ae ald C7HI2N20 is in particul ar descri bed.

t he journah Aﬂgequalzhenq 1lat. 2Ed 12000, 39, n 3, pages 625 to 628 the
nol ecul ar forrrul a CI12HI2N20 is in

preparatio d
~particul ar Ekdfea‘fé %De Seﬁg VAH&#FPEUT%W’J& growhesdacorpoundshd n t he
therapeutic fi %ﬂtﬂ@éer@eﬁbrﬂ'%frdﬁ@dcéfb&lﬂ Qt[e gocunents. A subject of

invention is the conpounds correspondi ng he’ fol | owi ng formula (1) 30 -
RL NIR : X (CHB)PRY RePBpesist & @17&@@‘&7—1&30@ «deegroup attached to

- the carbonyl by the oxygen atom, an -NRg- (CHz)pv— or —NRg~

O~ group attached to the carbonyl by the nitrogen atom,
n’" is equal to 0 or 1 and Rgmay be chosen from the group
cqnstituted by a hydrogen atom, an OH, R, OR, Y, oY, Y.,
15  OYy, Y., OY,, Ys, OCH,CH,SOsR, OSiR.R,R. and SiRaRpR. radical,
Ra, Rp and R. individually representing a linear or
branched alkyl radical containing from 1 to 6 ecarbon
atoms or an aryl radical containing from 6 to 10 carbon
atoms, R being as defined above and m being equal to 0, 1
20 or 2; ' .
Y may be chosen from the group constituted by tﬁe COH,
. COR, COOR, CONH;, CONHR, CONHOH, CONHSO,R, CH,COOH,
CH,COOR, <CH,CONHOH, . CH>CONHCN, CH;tetrazole, protected
. CHztetrazole, CH,SO:H, CH50;R, CH;PO(OR),, CH,PO{OR) (CH),
25 . CHPO(R) (OH} and CH,PO(OH), radicals; |
' Y, may be chosen from the group constituted by the SéﬁL
. SO,NHCOH, SO,NHCOR, SO,NHCOOR, SOZNHCONHR} SO,NHCONH, and
SO:;H radicals, - o
| Y, may be chosen from the group constitufed by the
.30~ PO(OH)2, PO(OR)z, PO(OH) (OR) and PO(OH) (R) radicals,
' Y; may be chbsen from the group constituted by the
tetrazole radicals, tetrazole substituted by ‘the R

radical, squarate, NH or NR tetrazole, NH or NR tetrazole
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2 5in which: _ ~1YHR R may be chosen radical containing RV2REFTY 2005
represent a hydrogen atom (CH2)n,Rs or N b radical, 31 January 2005 a
COON, CN, CQOOR, CONR6, R7 fromthe group constituted by an alkyl from1to
6 carbon atons, optionally_ substitutgd by a pyridyl or carbanoyl radical;
a --CH2 -alkenyl containing a total of 3 to 9 carbon atons, 10 aryl
containing from6 to 10 carbon atons or aral kyl radical containing from7

to 11 carbobsaipuBedt bg theg rofradihears yhugo, R ahky NrRoadRcalr el gy
optionally substituted by an OH, NH2, N2, alkyl containing froml to 6

carbon -at®ndefinpRoxyoveadi cal . containing from1l to 6 carbon atons 15 or
by one-or;foRL 4 0988 ALLOBa d being_d Lcal,_or . different may be
chosen fr%)mthe:L roup %ogﬁsf?;{m@ nggﬁy?}oggn §i3{6%§‘ at_hoallky?ngc tai ning
from1l t orépresdmwns ad ons, at'{yl cont agrmuyg ity ehicid H,anavl ®ecar bpdreageans and
aral kgl ra%(i}cal gont aining fTrom20 7 to. 11 carbon atons, optionally

subst it ut 24 By*3> carbanoyl, ureido or dinethylanmino radical, and an al kyl
radi cal . containing froml _to 6 car one bst i ed by a.pyridyl
radical, n° is equa tl’iegn}l( oY 7 A s%ﬁgn%e gg:@ﬁoéeh&%ﬁ b'r'ng[rt%pﬁggr oup
constituted by awh@@BHB"Chils GHorNEH2, CO NRGR7, .COOR, . OR, OCOH, OCOR,
OCOOR, OCONHR, OCONH2, 11HR, NHCOH, NHCOR, NHSO2R , NH- COOR, NH CO -NHR
ou NHCONH2, R, ~R6*TafdT™RY Beiifgendstief t¢edRabbve) «RETAEY Fepridsdrit- a

hydrogen atom or Ha iécb2£n8'R}R@sgéﬂépis8%f3g29 ngﬂgequal to 0, 1or 2
and R5 being as defined above; R3 may represent~a hydrogen atom or an
al kykoradical - or X may represent the —-CO-NRg-{(CH;),r group in which.
n® is 0 and Rg is hydrogén or phenyl,
All three of R;, R, and R; cannot represent a hydrogen
atom at the same time.
A subject of the invention is also the salts of
15 these compounds which ¢an be obtained with bases or
organic or inorganic acids, together with the internal:
salts in which form certain compounds may, under certain
.conditions, be present.
‘ The asymmetrical carbon "atoms contained in the
20 compounds of formula (I} can indepeﬁdently from one other
have the R, S or RS configuration, and a subject of the
invention is also therefore, the compounds of formula (I)
presented in the form of pure enantiomers or pﬁre
diastereoisomers or 'in the form of 'a mixture of
25 enantiomers in particular racemates, or diastereoisomer
mixtures. | )
A result of the latter is that the sSubstituents Ry,
Ry, and R, taken individually on one hand and X on the
other hand éan be - in c¢is and/or trans position in
30 relation to the ring on which they are fixed and that a
subject of the invention is therefore the compounds of .

formula (I) presented in the form of cis isomers or trans

isomers or of mixtures.
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containing from1 to 6 carbon. atoms; R\ .Brevets\17100\ 17143268 H0& 8%
~January 2005 3 A nmay represent a bond bet ween the two carbon carriers of R
C(H) R4 and R2 or a | group, R4 representing a hydrogen atomor a (CH2)
n, 1R5 group, nl j. and R5 being as debined above, the dotted |ine _
~representing an,optional 5 bond with one or other of the carbon carriers of
the substituents RL and R2; nis equal to 1 or 2; X may represent a

di val ent - - O( O - BBY graotly lat sk o omé 2 imimgog &/omt o byot e caathom at om
10 B t == 2 ttach th
may reprgagnt i@ dhyalent n%%%lu_' )EF%) gn’x%ga&la,NRggoﬁg %?O o 2%

carbonyl by the oxygen atom an p %%t t ached
to the carbeayl bysthbinesrogen aboanched 'busydquabeheyQ okrl awmresyRe may
be chosen fro thf group constituted by a hydrogen atom an OH R OR Y, -
oy, Yii 15% Y2, OY2 , Y3, OCH2CH2SO .R, OSIRaRbRc and Si RaRbR j

radi cal 5 Ra, Rtxs;andfﬁxz-lauqkeﬂyiualﬂaxalrc%qr eRMANGidd | 16/¥m O3 branchked
al kyl radical containing froml to 6 carbon atonms or an aryl radical

cont ai ni ng $3EAPB @‘éﬂ&@: ch® bopanat 6a%, eRabplagaasaddfilineddiloale amdam bei ng

equal to O, y b chose fromthe group constituted by the
CH, COOR, ?ﬁr{lﬂ e'%fﬁﬁ&ﬁ %ﬁi\ﬁ%}gzﬂ CH2COO- H,  CH2COOR,

CH2 CONHCH, CI-|2EC§O\IIalGENl | ra@ieat r azatainphgt ected. ¢ CH etiazehebon
CH2SO8H,  CH2S02R, CHZPO (OR) 2,. CH2PO (OR)_ (OH) , 25 CH2PO(R) (OH) and
CH2PO (O—I)a"QOTF%dljc%I‘%eaIV_i %@h%%y s ere Py d h@a@%@ﬁﬂa constituted by the

SQ2R, 1 §O2NHCOH 5, SORNHOER 30Eon: o AL G S%Nhﬁqﬂ\"%asag (SOBH

radi cal s, Y2 may be chosen from e group c |tuted by t
2 PO (CR) o) (OH) feer)t ard B@l@@:l) (Menadhyhl ®r  methylnaphthyl

radical.
By alkyloxy radical containing from 1 to 6 carbon
,éooms, is meant in particular a methoxy, ethoxy, propoxy,:
15 isopropoxy, as well as butoxy, isobutoxy, sec-butoxy or
tert-butoxy radical. |
By halogen atom, is meant a fluorine, chlorine,

bromine or iodine atom.

20 By radical squarate, is understood the radical of
formula: OH
VAR
O O
25 Among the acid galts of thefproductswof formula (1),

those formed with inorganic acids, such as hydrochloric,
hydrobromic, hydriodic, sulphuric or phosphoric acids or
with organic" acids such as formic, acetic,
trifluoroacetic, propionic, benzoic, maleic, fumaricg,
30 - succinic, tartaric, citric, oxalic, glyoxylic, aspartic,
alkanesulphonic, such as,nethane.gﬁxi ethane . sulphonic,

arylsulphonic acids, such as benzene  and
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Y3 may be chosen fromthe group constituted by the tetrazdlleJradgiealdd0s
~tetrazole substituted by the R radical, squarate, NH or NR tetrazol e, NH"or
NR tetrazol e R\ Hrevets\17100\ 17143 GB.doc 31 January 2005 4 10
substituted by the R radical, NHS2R gnd NRSO2R, R bei ng as defined _
above; it being.understood that when n . is equal to 1 and_A represents a ;-

. d h he -
R el R S LR R S A TR A2

NR8- (CH2) "otiggiaip in which' n" is .| and R8 is the i sopropyl group, or X
-may represent the -CO, NR8- (CH2) "" fqrou in which: n" is 0 and R8 is
hydr ogen or phéfAng Aghe tkl’ﬁ%‘%ﬁ wio @%rﬁro%c%%nﬁgt fegprésent)a -

hydrogen ai0m afofReq SaTeRt iy i (gr%rﬁ%blxgge f kb id 'rgvehnf%fnekamphao the

salts of 15 these conpounds can obt ar ned wi't ases of organic
or- i noBgardaliam,ds, ppogesiam,w t hitheunnt erqedlciwgal t s niagnwsiictn f oom certai n

conpounds unde ertain condi,tio sent The. asymmetri cal

carbon a G REGEPHLARe SDOWEbARTS PORRS aoteR cr - for

i ndependera;ia\fnﬂlré)m Onge Ph{PeAmNAYE th@z%fpy&aw ind3. CONt+-gedhi PAmiABR] a
subject of the invention is also therefore, the conpounds of formula (I)

pr esent ed dietihd fma. of tpmﬁéhﬁhamﬂn@meréqdf Ppimethyl abhenebhwéners or in
the form qf.; %mx¢n S gsc ntIOé‘[Fréln 1,% | ar
di ast er eoi somer H%fr Kl r?su T he "i?eq{ Ar%li S t%éﬁggﬁi&% %étl tuents
Rl, R, andiMiregken pi\@b]{iﬂual I yddla:y@llehb&@damdaex on abepbbbenehand can
be in cis and/qr trans position in
benzylamine, procaine, 1lysine, arginine, histidine, N-
methylglucamine, or also phosphonium salts, such as the
alkyl-phosphoniums, = aryl-phosphoniums, alkyl-aryl-
phosphoniums, alkenyl~aryl~'phosph0niums or quaternary
15 ammonium salts such as tetra-n-butyl-ammonium salt can be |
mentioned amongst others.
Among the compounds of formula (I), a particular
subject of the invention are those in which n isg equal to
_ 1 as well as those in which A represents a '
20 e C(HM—R,

group as defined above, and in particular among these,’
those in which R; represents a hydrogen atom.
Among the compounds of formula (I), a particular
25 subject of the invention is also those in which X
‘representsr a ~CO-B divalent group in which B represents
an -NRg-{CHy)n» - group as defined above and more
particularly, among these, those in which Ry is a ¥, or
OY; group, in which ¥; is as defined above. '
30 | Among the compounds of formula (X)), a quite
particular subject of the invention is the compounds with

the following names:
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30 relation to the ring on which they are fixed and that a3duHpBERr®f240%
invention is therefore the conpounds of fornmula (1) presented in the form
of cis isoners or trans isonmers or of mxtures. C(H-}4 R\Brevets

\'17100\ 17143 GB.doc 31 January 2005 5 By al kyl radical containing from !l

- to 6 carbon atonms, is nmeant a nethyl, éthyl, propyl, isopropyl, as well
as linear (r)r branched butyl, pentyl or hexyl radical. 5 By -CH2-

al kenyl radi€ahs cont gkHiag o bon ato nt for exanple
an allyl radical, or g@bﬁ%{é%?d{gnt ehylg£ Zﬁ%&‘éﬁrﬁ r[éd?céfo‘:taneBy aryl
radi cal - cord HHhRFaETRe 620 1S daa:b@nsahtt@msmlpaﬁ@_a@gl@rpgg@yumor

napht hyl radl 0 |.kyl cont aining from7. to 11 carbon
atons, is rreaa{rzlr'?‘ral a 7t1;en)§é{yll\‘?lr g@%‘%’é‘{% lb‘ﬁ) hyr Ryl radical . By

al kyl oxy radi,caldiconttai dfdi f3 oM 1 d&aﬁléﬁj hony, |
parti cuéar a .methoxy, ethoxy," propoxy,: 15 |soc%%opoxy, \%e 1P23E€ hut oxy,
i sobut o sﬂutjﬁk)pad?thLbll’quﬁﬂ radi cal . By hal ogen atom is meant a

fluorine, i@k N i ne at 20_By r.adi cal squarate is
under st ood t he ér afi?l énﬁly %—ip%;flcﬁ% 55) Aoy kaheoreid sal ts of the
‘product s of-lfférdulaaabll)cyclidmse flqrd&dm&—tmdaﬁ%c&?d&lﬂea%rﬂis %5
hydrochl ori 561 ¢ hyc_erobrom c, _hydriodic, sulphuric or phoSphoric¢ acids or
Wit h organic aC| ds s ey &§uf16‘|rn?6’dlé16bt| c, trifluoroacetic, propionic,

benzoi c, makehic-7iuBrNC,(3- -pyridinyl methyl) -6- (sulphooxy)
10 ~1,6—diazabicyclo{3,2,1]octane—2—carboxamide and its base
salts, in particular sodium,
trans -7-oxo-N- (2-amino 2-oxo ethyl) -6- (sulphooxy)
_—1,6—diazabicyclo[3,2,1]octane—2-carboxamide and its base
, salts,,in particular sodium,
5 phenylmethgl trans-7-oxo-6- {sulphooxy) -1, 6-
diazabicyclo[3,2,1] octane-2-carboxylate.
- Another subject of the invention is also a process
allow1ng the preparation of the compounds of formula (I).
This process is characterized in that it comprises:
20 a) a stage during which a compound of formula (II) is
reacted with a carbonylation agent, if appropriate in the

Presence of a base:

25

(I1)

.in'which:
‘30 R’ may represent a hydrogen atom or a CN, protected COOH

r ‘ N
COOR", (CHz)n'R's, CONR¢,R; or protected 5%'& radical,
HR, ! koS
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30 succinic, tartaric, citric, oxalic, glyoxylic, aspartic,3l January 2005

- al kanesul phoni c, such as nethane and et hane sul phonic, arylsul phonic .,
aci ds, such as benzene and R :\Brevets\ 17100\ 17143 GB. doc 31 January 2005 6

par at ol uenesul phonic acid can be nengi oned anongst others. Anong

t he- base-salts of the products of formula (1), those fornmed with inorganic

bases such as, for exanple, 5 sodium potassium Ilithium calcium )

nagne5|uﬁ&wEuuhﬁbnbeangydsombdeeodeWuhthh@@nmo hasew 'suBhvasg ek exanpl e,

met hyl am | ami_ne, r.. trinethylam ne, diethylamne, triethylamne
. NN d@%‘?’r&f RoPEmRn&RY| Bss 3ORYEr FeFRaTRAvela nb nebhghe Lhe

et hanol anieist i PYhéE H8s BhCobh ALy dbeyshobexyl aﬁkj{)@ec@ﬁph0| i ne,

benzyl am ne, ﬁrocalne | ysine, arginine, histidine Iglucanlne or
al so. phospﬁoﬁ B EeRaseng g hhydragiee a’a‘PIRWJ: phd§Phovin Uk, gm‘y’ilr- phosphoni uns,

al kyl zary, 0Sphani uns, - phosphoni uns or quaternary 15
anmoni umalsa Eﬁs] sa%ehnz?sat td?sz a\%CXf Smoni um sal't can be mentioned

~anongst  @3hess asARITY ridde peerpenirds ;of formula (1), a particular subject
of the inventiagnrapeeddinse bBnihGRdan $hEGUA LQbork B el 33 those in
[

which A represents a 20 111 gro Sk .defi ned above,. d i pa cul.ar anong
these, tHhqsedd whjch, R4 repré ftsta h en. ato Am) f.ne conpounds
of formul aq( 1), a partfcul ar subj ectgg{j{?‘gt‘le%a veq'ln ron&%s al%o0%t hose in

“whi ch X hy@mtmntasttm 1 B((Ctﬂg\})ai'aﬁtsggﬁmpl nn'whaed B § apEpsenss  an
particul arly,_ anong

( ou efi ned bove and nore :
theRBJe-0 %c%?elqe% V\?‘ﬁ"%ﬁ tﬁ? gloFfeélr 15y 1 F§PEERSREARENIA¢h dB1¢Raks defi ned
above. 3@0@1’@“@11'[6113 CAMOWIS Rfhdor BH a e » ABHd € carriers of .

substituents R‘; and R',;

n is as defined previously;

HZ may represent an HO-(CH;)n’’-, HNR’g—(CHp),..~ or HNR’g—O-

15 group, n"  Dbeing as defined previously . and R‘g
representing a hydrogen atom, protected OH, an R’, OR’
radicfal, a Y’ Qr' oY’ .radical, Y’ being chosen from COH,
COR‘, COCR‘, CONH,, CONHR', protected CONHOﬁ, CONHSO;R 1,
protected CH,COCOH, CHZCOOR' ‘ protected CH,CONHOH,

- 20 CH,CONHCN, CHytetrazole groups . substituted by R',
|  CH,SO;R’ CHRPO (OR' ) 5, protected  CH,S0;, protected
CH,PO(OR’)OH, protected CH,PO(R‘}OH, protected CH,PO(OH),
a Y'iy or OY‘;, radical, Y’lh-being chosen from the SOR',
SO,NHCOH, SO.NHCOR',6 SO,NHCOOR', SO,NHCONH,, SO, NHCONHR and

25 ' protected SO;H groupg, a Y’z or QY’, radicai-, Y,
representi.ng a protected PO(CH)-, prote"cted PO (OH) (OR’),:
protected PO (0H) (R') or PO(OR‘), group, or- a Y’; radical,
Y3 being chosen from the protected tetrazole, tetrazole
substituted by the R' radical, NH or '_ NR’ protected

30 tetrazole, NH or NR’ tetrazole substituted by the R
radical, NHSO;R’ -and NR‘SO,R* groups, R’ being as defined

above;
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particul ar subject of the invention is the conpounds wth 3lhdahobkipvdiigp
nanmes: R \Brevets \17100\17143 GB.doc 31 January 2005 7 trans .

- 7- ox0- 6- (sul phooxy) - 1, 6-di azabi cyc30[ 3, 2, 1] oct ane- 2-carboxamide and its
base salts, in particular sodium trans -7--oxo-N_ (phenylnethyl) -6-

‘(sul phooxy) 1, 6-di azabi cycl o[ 3, 2, 1] o@tane-z-carboxanide and its base 5
salts, in particular sodium trans -7-o0xo-N (4-pyridinyl nmet hyl ) --6-
(sui phooxy).:++1, 6-di. bicyc . 2.]loctane -2-earl-ox.amde.and its base

“salts, in %éﬁPi6€Ig?%égd#gméégéﬁéééé-5§b-ﬁpf§¥$§g?8?ﬁyﬁxW@ﬁ%? )fgf
(sul phooxy¥fot®ulab- di azabicycl o[ 3,2 , |]octane-2-carboxanide and 'its base
salts, .in particular sodium trans -7-o0oxo-N-(2-am no 2-oxo ethyl)-6-

“(sul phooxy) -1, 6-diazabi‘cycto[ 3, 2,1] octane-2-carboxam de and its base
salts, in pargicula 1sodi um . 15 phenyl net hyl trans-7-oxo-6- (sul phooxy)
-1, 6- diazabigycl p[3,2,1] octane-2-carboxylate. Another subject -of the
i nvention is als pocess allBWing the preparation of the conmpounds of
formula (1) _ I cess is characterized in that it conprises: 20 a), a -
stage during wh ound of formula (Il) is reacted with a
car bonyl ati on age ppropriate in the presence of a base: 25 HZ -'k3
() /N ( Hx i Rdwhich : 30 R lmay repreSent” a hydrogen atomor a

CN, protected COOH COOR - ( CHz) n" R S, CONR6I R7 or protected

~NR~r adi cafpn .yhiMNIR

10 R'i, R'3, Rz, A' and n have the =ame meanings as above and

—

either Xy is a hydrogen atom and X, represents a -4-C0-X,
group, X; representing the remainder of the carbonylation
agent, or X, is a -ZH group' and X, represents a CO-X;
group, X3 being as defined previously;
15 b) a stage during which the intermediate -obtaihed
previously may be cyclized, in the presence of a base;
and in that:
o) if appropriate, stage a) may be preceded and/or stage b)
may be followed by one or more of the following reactions, in.
20 an appropriate order: |
- protection of the reactive functions,
- deprotection of the reactive functions,
- esterification,
: —.Sapoﬁification,
25 - - sulphatidn,
- phosphation
- - amidation,
—.acylation,
- sulphonylation;
30 ‘ - alkylation;
- intrdduction of a double bond;
- formation of a urea group;

- introduction of a tetrazole group;
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- R\ Brevets\ 17100\ 17143 GB.doc 31. January 2005 R6 and R7 b¥i dgrasraiée
~defined and R and R 5 having the definitions of R and R5 above -
respectively, in which the reactive functions optionally present are
protected; R 2 nmay represent a hydroglg]n atomor a (CH2)n'1l R S group,
and R 5 being as defined above; R3 is as defined previously; n'1 A" may
represent a bond betwe ers.; f R1 and R 2 or -a C(H
-R° 4 group, R4 reprggehtglﬁnéﬂﬁgg g%%o (:)Lr:'ﬁco %ECHZ) n' 1R 5 group, n'
1 and Rs being as 10 dehydedtabnve,f hh&déotbemltmaer :epresenting an
optional bond with one or ot her of the carbon carriers of subs t i tuent
s, R1and R2i n is S8l&ELFAEdOBreviously; HZ may represent an HO (CH2 )
n' -, HN\R e- (CH2)..,i0n exeﬁah%lg 8-0 1.5 group, n" being as defined
previously . and R 8 representing a hydrogen atom protected OH an R,

OR réadical, a Y or o¥solnhdboabr ¥epbehtgoohosedibstrriEOMerECR

COOR , CONH2, CONHR , o} ect ed CONHSQ2R ect ed CHZCOO—|
CH2COOR , protected S @Eé&ﬁﬁm %Hm M’?Jafg%l e 31§/ 8tps
substituted by R, CH2SRFhon&H2PO (OR) 2, protected CH2SGB, protected
CH2PO (OR') OH, protecte CH2PO (R) OH, protected CH2PO (OH) 2i a Y'i or
OY' 1 radical, Vs Frerhrphristen f aaant heasmgentscsmm ngNEEnR,,

or O 2 1 SPLTRle, CEREPnoSHENS A s20d, ch BB RS i orRa po
(OH) torR )ph,enyﬂr olddicad feRi@de (Br) prnROrbCPRehy2 gERUPFoliata, Y1§n :

radi cal , agl)}(elﬁgg chosen fromthe protected tetrazole, tetrazol e
“subst i t ut &FB e B EaFeEPAt]ySHChNRS pheRErl eghloroformate, an

‘alkyl chloroformate such as wmethyl chloroformate, an

alkenyl chloroformate such as allyl chloroformate, an
alkyl dicarbonate such.- as tert-butyl '~ dicarbonate,
15 carbonyl-diimidazole and their mixtures can be used.

The reaction preferably takes place in the presence
of a base or a mixture of bases which neutralise the acid
formed. It can in particular be an amine such as
triethylamine, diisopropylethylamihe, pyridine, or

20 dimethylaminopyridine. However, the reaction can also be
carried out using the starting product of formula II as a
base. Aan éxcess-is thus used. An example is given in
the experimental part.

If appropriate, the product of formula ITI is used in the

25 form of an acid salt, for example a hydfddhloride or a
‘trifluoroécetate.

As a base 1in stage b), amines, or ~al_so hydrides,
alcoholates, amides or carbonates of alkali or alkaline-
earth metals can also be used.

"30 -  The amines can be chosen for example from the list
above.

As hydride, sodium or potassium hydride can in

particular be used.
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30 tetrazole, NH or NR tetrazole substituted by the R radi daryanHSOER
-‘and NR S02R groups, R being as defined above; 31 January 20055 9 with
a view to obtaining an intermediate conpound of formula: in which.: 10 R
1, R, R3, A and n have the same neanthgs as above and either Xl is a

‘ hydrogen atom and X2 represents a Z CO X3 group, X3 representing the

remai nder of the_carbonyl ati.on ent, or X2 is a -ZH group and X, _
represents a CO-X8 v a¥%3qﬁ§ %éc?kﬁ1%@% pPeVRBESHG: tibuﬁy1@t§tage

during mhlchstbgefgggbg§dhggg obtained previously may be cyclized, in the

presence of a base; and’in that: . c) if appropriate, stage a) may be

preceded and/ or %ﬁage bynay keliall owed radne or amide, 20 aniappuepriate
ot ect i on_ of the reactive

Pineti ong, | BEs(ELIRELAGIEEREL) ORhs ok Neon DA ORCEL IO AT BOCURERTT | vati o,

functions, -- rotec i on
saponlfﬁcailon AQS c3Pbbsuhpbat | 98dium pB@Sp@@&é9§1§H1dé&fBBnatéCYEﬁt'0“
- sulphonylgtlon - alkylation ; - introduction of a double bond;
1

formation o gaﬁbgaabgog%n in particular be used.
- If appropriate, the 1ntermed1atq,oﬁ7for@ula ITIT can

be obtained in the form of an acid salt generated during
the carbonylation reaction and in particular a

10 Hydrochloride. It is then wused in the coyclization

 reaction in this form. |
-Optionally, cyclization can be carried out without:

isolation of the intermediate of formula III. .

The reactions mentioned in stage ¢) are in general.

15 standard reactions, well known to a person skilled in the
art. '

_ The reactive functioné'_ which  are suitable,
optionally, for protecting are the carboxylic ‘acid,
amine, amide, hydroxy and hydroxylamine functions.

20  Protection of the acid function is in particular
carried out in the form of alkyl esters, allyl, benzyl,
benzhydryl or p-nitrobenzyl esters.

- Deprotection is carried out by saponificatidn}‘acid
hydrolysis, hydrogenolysis, or  _also cleavage ‘using

25 soluble compounds of Palladium O. o '

Examples of these protections and deprotections aré,
provided hereafter in the experimental part.

Protection of the amines and amides is in particular
carried out in the form of benzylated derivatives, in the

30  form of carbamates, in particular ailyl, benzyl, phenyl

or tertbutyl, or also  in the form of silylated
derivatives such as - tertbutyl dimethyl, tfimethyl,
triphenyl or also diphenyl tertbutyl-silyl derivatives.

R:\Brevets\17100\17143 GB.doc




-- introduction of a tetrazole group; R \Brevets\17100\ 17143 éanddey 2905

January 2005 10 - reduction of carboxylic acids; - dehydration of amide fo
nitrile; - salification; - ion exchange; - resolution or separation of
di asterisoners; - sul phide oxidation to sul phoxi de and/or sul phone. As.

carbonyl ation agent, a reagent such as. phosgene, di phosgene, triphosgene;
an aryl chl or of g&pBEEStiEhn ass éQrPBS&yBuEhlaéﬁ%ﬂﬁgﬁbecﬁ{t%fmﬂﬁb enyl
chloformate, an aral kyl e chloroformate such as” benzyl chl orof ormate, an

al kyl chl opbf shaatgotsgth ves gmityy) kol ecdfiomnetre, 1 Anh ahkenyl ldkucrddf or mat e
|

such as allyvl. chlorofo te, an,_.al.kyl dicarbonate such as tert-but :
dicarbonat%%moﬁﬁata oh?ﬁ-&??ﬁpagféﬁeQ£uP§%ﬂﬁrsﬂfQ?ﬁ?e§o@QﬁuB€Su. . The
reacti on prelesd@bhy ©akbzv RiRCeaddidihec Pr gaeneq d,0fo2 Basenar 2o ure of
bases which _neutralise the acid forned. It can in particular be an am ne

such a® tPf ctphrahitiel ammenbyr oblrerbge ani ne, pyridine,. or 20 .

di et hyl am nopyg.igi % : reacti can, al be_ carrie ut using
the starting p?%ﬁﬂ@?ﬁg*F?%%ﬂﬁ%gvﬁ?@%g%%r a%%@?‘dﬁleéggsgxpgrﬁﬁﬁ?' ed. An
exanpl e i spgriven in the experinental part. |f appropriate, the product of

formula Il is g;ed in the 25 formof_ an acid salt, for exanple a
“hydr ochl ori de or-°tECHYqT | @br SRCet MG OXY LRMINSHsdS| Fadt bPut afines, or

al so hydrigienialeahalalas asdes: Sseearposat es of gikall or alkaline.

earth netals can also be used. 30 The nes can be choSen for exanple from
the |28t abové&legyagedri ¢, sbleum erheuot assizum lypdriigel caputn by

hydrogenolysis or using soluble compounds of Palladium O.

An. iljustration 1is provided hereafter: in the
experimental part.
Protection of the alcohols is carried out in a _

15 standard manner, in the form of ethers, esters or

carbonates. The ethers can be alkyl or alkoxyalkyl
ethers, preferably methyl or methoxyethoxymethyl ethers,
aryl or preferably afalkyl ethers, for example benzyl, or
silylated ethers, for example the silylated derivatives

20 mentioned above. The esters can be any éleavable ester
known to a '‘person skilled in ‘the art and preferably
acetate, propionate or benzoate or p-nitrobenzoate. The
carbonates can for example be methyl, tertbutyl, allyl,
benzyl or p-nitrobenzyl carbonates. .

25 Deprotection is  carried out by means known to é
person skilled in the art, in particuldr sgaponification,
hydrogenolysis, cleavage. by soluble . compounds of
Palladium O, hydrolysis in acid medium or also, for the
silylated derivatives, treatment by tetrabutylammmonium-

{30_‘ fluoride.

Examples are provided in the experimental part.
The sulphation reaction is carried out by the action .

of 80;-amine  complexes such as SO;-pyridine or -SO;-
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particular-be used. R/ \Brevets\17100\17143 GB.doc 31 Januatl J?GBBIEMZQ@ an

~alkali netal alcoholate, potassiumt-butylate is preferabl y used. ‘As an

al kali metal amide, lithium bis(trinethylsilyl) am de can in particular be
.used. 5 As carbonate, sodium or potassi carbonate or bicarbonate can in
particul ar be used. If appropriate, the internediate of formula Il can be

obt ai ned in t_Lan%tth K of andaci salt generated during_.the carbonyl ation
reaction andi' p SECETRAAg 1 Hy dt oriHe 11y tPY§l‘€1h7éﬁf usdte i walite

cyclizationforeaet,i Ofiokn ehhepier MhOPtHPRAl]Ye GQeld ZatdaQP G Pegarried
out. wi thout isolation-of the internedi ate of formulal . The reactions

menti oned i f*6Pagece) fae ¢xrmelrerhy. 2 Sl@“staﬁdand:thea‘ctam wef| aknown
to a person t react functl ns- whi ch_are suitabl e,
aakickhk8d AN 18 n i Ak or The: react ]c adp%Faf ﬁgamﬁﬁ?aearﬁydroxy

- optionally, for protéecting are t e Car oxy

and hydrfoxypanrvméeﬂumnt thasexplrPmeheali paref the acid, functl onis.in
particul ar carr 5 the formof alkyl esters al | yl, benzyl,
benzhydryl or ‘?r B 8ﬁE§Pté§PeF§aCl§éﬁ’Pot3@ctqaé?ﬂe§i CRA | E@Irom(ample

saponi fi catbgn, uh@CIa@tlahdrafy% schw%gg«agghxﬁ%s Ol &l 5046l epvage ' using

25 sol ubl e conmpounds of Palladi um O ess - pr Fot T ong and
depr ot ecti oRsbapeayl Qrodftyh@nhbrelaltvlecpphosphatexper| mental part. Protection

of the am nes a s in_ particular carried out _in the form of
benzyl at ed deri \?gltl?\%'gfé?tlﬁl?lﬁ FEHAE T B CTEF batetEs, Erom e i ebREE al |yl

benzyl 10phemith ocatrdobdyatiyl ,adid au§9ngnahh%é&{wm&for§' hybatedderjyatives
such as'-t‘%ﬁ%Ttyklg;g%gg%gtetggmgggi by the action of ammonium
hydrox1de”or of an appropriate amine or of their acid
salts. Examples are provided hereafter in the
- experimental part.

:1& .The acylation and sulphonylation reactions are
carried out on the hydroxyureas by the action of an
appropriate halide or carboxylic acid anhydride or of an
appropriate sulphonic acid halide respectively. Several

- examples are provided hereafter in the experimental part.

20 The alkylation reaction is carried out by the action

-of an- alkyl or substituted alkyl halide ‘on the

- hydroxylated derivatives, in particular by a free or
esterified carboxy radical. Illustrations are prOVided
hereafter in the experimental part,

25 The optional final introduction of a double bond,
which is then preferably situated between the carbon -
atoms carrying R; and Ry, is carried out by the action of
a - halogenated derivative of selenium then oxidation,

7 according to methods known to a person skilled in the

30 art. An example appears hereafter .in the experimental

- part.
The formation of a urea group, which relates to the

‘substituent Ry is preferably carried out by the action bf
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triphenyl or also diphenyl tertbutyl-silyl derivatives. RABFapetxy 2005
\17100\ 17143 GB.doc 31 January 2005 12 Deprotection is carried out, -
depending on the nature of the protective group, by sodiumor lithiumin
liquid anmmnia, by hytogenolysis or i%sing sol ubl e conpounds of Palladium
0, by the action of an acid, or by the action 5 of tetrabutylamonium -
~ fluoride. Exanples are proyvided hereafter in the experinental part.

© Prot ecti on8f AR WFdAELY | HfP FERRTEE c 27 i B ot SPn I‘Elz%a_rt el &r“%i“ﬁ’t'ltene form
of benzyl gppaht¥lhetberser 10nGRavaggerintheaetpaLe.is carried out by
hydr ogenol ysi s or using sol ubl e conpounds of PallTadiumO. An. illustration
i s provi ded herEh¢tErtTedudeicrxpera neatahzphet groupt et cemratdt lsatal cohol s
is carrie ut, st andar in the .formof ethers ters or
car bonat egl.)QThteHé;t %(e:tr_'%g%an egaﬂﬁ%gggﬁ%??@xyaqﬁ%ﬁatle‘ieHer E’?eﬁ%fag’ dbl y

met hyl sor fikbhbpkyetddxy et hyhe edieitectedl YtetapoBéer abbypabakkyhogt hers,
for exanple benzyl, or silylated ethers, for exanple the silylated
deri vat i veSn2Be nemE T bR P Ebove hYdHeoeaetysigan be any cl eavabl e ester
known to a ' pergon skilibedohn otfhea@%&s apgd, péfécﬁ"i@fé,_ycaﬁc%ét garﬁﬁgg',onate
or benzoate or p- nitroben.zoate. The carbonates can for exanple be

met hyl , tepwbuioyl ,the | petiobenziyl a droypamet wabeniy| acar bonarmedialb
Deprotection is carri .out by. neans_known to a person skilled_in the art,
in particdf&f® ap@ﬁ’ihfyi%dfd‘[%%dn, DRy drblyenol3i©n ¢ éjd{/agénby §It5}e<f’jﬂ)|18e
conpounds Whromiaditath UMthe Myt Ysiisydi &1 fs nBelpun-08 B8bsOexbap1the
silylated derivatives, treatnment by tetrabutylammonium 30 fluoride. .
Exanpl es 313 o¥ debkyh €htorgperinaent al ApacKanTie sid phavbdededntion is-

carried oyty by the ACtiON pare.

The dehydration of amide to nitrile can take place

under carbonylation and cyclization reaction conditions.
15 Oxidation of sulphides to sulphoxides and/or
sulphones can be carried out by means of a peracid such
as metachlofoperbenzoic acid or perphtalic acid or of any
other appropriate reagent known by those skilled in the
art.
20 ~  Salification by acids is optionally carried out by
| the. addition of an acid in soluble phase to the corﬁpound.
Salification by bases can concern either -the compounds
comprising an acid function, in particular a -carboxy
f.unction, or those comprising a .sulphooxy -fuﬁction or
25 phosphoric acid  derivative oxr those comprising a
heterocyclre-having an acid character. In the first case,
the - operation is carried out by adding -an  appropriate
base such as thoée'mentioned previously. In the second
- case, the pyridinium salt is directly obtained during thé
30 . action of the S0;-pyridine compound and the other salts
are obtained from this pyridiniudm salt. In either case,

it can also be carried out by ion exchange on resin.
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S03 - ani ne conpl exes such as S03-pyridine or SOB-. R \Brevét §ga7a00P?$43
GB.doc. 31 January 2005 13 dine thyl formanmi de, by operating in pyridine,

the salt fornmed, for exanple the pyridine salt, can then be exchanged for
exanple by a salt of another am ne, of as quaternary anmoni um or of an

al kali metal. Exanples are .5 provided in the experinmental part. The

phosphation reaction is carried out for exanple by the action of a
chl or ophosphataErdgeh aef di methyiicatdidrenzgpbpeardi plemdftehd or bphospleat e.

The am dati Q.. i.qn _js.carried out fromthe start 10 with carboxylic
aci'd using anpaectlﬁl\%gl{tflgn;pa%é:ént such as alkyl chloroformate or EDCl, by

the action of ansepawatibydiodidienrtdidhch Pr QPLLEALE: 80hAEs0k-af pLheir
acid salts. Exangl es are provided hereafter in the. experinmental part.
.151.  The aC@#Hatfon AHd 2SECEHSRY aEP of ecdadaueRs krewn c&or i @d pearsoon t he

hydr oxyus casid1bhe sACEANA0E Ay BapEORLhALe haLide gr gaLboxyl | ¢ acid

anhydride or of an appropriate su nic aci e-re ngtiver. Sever al
exanpl es are prodkbdeeliersal véa ithe hereomerésedéatrPoed. praQdithely,

al-kyl ation LR c%ign IS car%i d ou& by 5he action of an_al kyl or.
subst i t ut ed " AFkyPTRIPPEE OLohCFRELanydY ok FRaPEdRBFEGabRy Bt REPabYi cul ar

by a free omethsfierwhied usar hexyneagdiaak. ol bhisblaki QRS oy ded
hereafter in the experinental part. 25 Theaopti%naﬁ f??aifgf:ﬁ%l?%d\lgggfon of a
doubl e bond*? WHLEH iR'wheh' prBf er aBhy asidt i eblabet when tdisiear bhicht ons

dor i vative Sder i tor Fhen Bkr b oneb e BEbA nglor o RlERods knbl to a
person -ski | tedpoundde thzd anktedAncexanpl prappeads hengafighrbpridee,
experi Ment oo 88" s ehl'® ISP L2 2 @ %8 LD which; et ales to the
functions such as those mentioned above are then
protected, deprotection occurring‘rfollowing' cyclization
15 .stage b or at any other appropriate moment in the
synthesis. Protection and deprotection is then carried
out as described above.
Such methods are provided hereafter in the
experimental part.
20 The products of general formula (I) have a very'good
" antibiotic activity on gram{+) bacteria such as
staphylococci. Their effectiveness on gram {-} bacteria,
- in particular on coliform bacteria is ‘particularly
notable. | o
25 These propertiées render said prodﬁéts as well as
their acid salts and pharmaceutically acceptable bases
- sultable for use as medicaments in the treatment of germ
sensitive.infections, in particular staphylococcia, such -
as staphylococcal septicemias, malignant staphylococcia
30 of the face or skin, pyoderma, septic or suppurative
wounds, anthrax, phlegmons, érysipelas, aéute, primative
or post-influenzal ~ staphylococcia, broncho-pneumonia,

pulmonary suppurations.
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.substituent R8 is preferably carried out by the action of 31 January 2005
R\ Brevets\ 17100\ 17143 GB.doc . 31 January 2005 14 an appropriate

i socyanate on the free NH An exanple cappears hereafter in the
experinental part. The introduction of®a tetrazole group is carried out - by
the action of a: hal ogenated derivative, preferably S fluorinated, of the

protected tetr CAD be c d_qu Qﬁg[ nplysis.
The reduction o éa%el d&?ﬁl%ggcgh%l caﬁebg{%éacfr?%d‘iﬂ% '%%g action of
a borane othei araatmaher Iaﬁdl(ﬁihbdﬁi@ﬁ:&iﬁhydnﬁd&‘e]h)td&elﬂﬁémoibm an

al kal i ne 10 bor ohydri de. The m xed anhg/drl de s pr e%ar ed for exagfl e using
an al kyl cHP oPEPBFWEL ekleRfigtdApIand Spleemektn | ANTERELORSedTE part.

The dehydrathon Qfnsd ded Gdiddd Ik% ALt aKe RiAG&rupder carbonyl ation and
cyclization reaction conditions. Oxi dat i on of suI phides to sul phoxides

and/ or 5sui phoné!s su@nebe cafr i gze omtrels;enteamsvahtaomr asi. dtlswnfoa%

met achl or o ben20| c acid rphtaljic acid_or er. appropri-ate

reagent krfoviif by "f”F"iosg‘eglliL g’%isn t att. E@%&I "ﬁf%cat e (gtg Ys is

optional | n&@iddmchiit tdhe ;tﬂﬁi@ﬂ_{h td fOre sfma agi)d 44 &@fiﬂi&& Phese to the

compound. Salification by bases can concern ei ther the conpounds

conpri si n@%nwékldaﬁurﬁéﬁléfn sak- pavitBuphargacatidepl lumereptalke t hose

conprising, & %Lgt Junction or 25 phosphoric acid derivative or those
er ocycﬁ e

conprising a having an acid character. in the first case, the
operatoon i S ca rineck oparbycaddlrngsuk@rect appr apiei aievehabensueh ass

“thosenenti on previ ousl| e seco case, the pyridipium sal
directly &lﬁcﬁlcr?é‘l?%ﬁfl nj IY‘f’”"h ‘%ﬂﬁsf of off‘?lFf@ﬂS"l‘)S (Idyr P8 rfgest%‘??}ﬁd'ld and:

the ot her galds jAnthRld al ned £40m thhS1PYE deniumssaldosd Nifidtiesh case,
it can also be carried out by ion exchange on resin.

A represents a ==2TG{ .

15 group as defined above, and in particular thosg in
| which R; is a hydrogen atom.

A quite particular subject of the invention is, as
medicaments, the products of formula (I) in which X
represents a divalent -CO-B group in which B represents

20 an. -NRs- (CHp)n" - group as defined above and more
particularly, among these, those in which Ry represents a
Yy or 0Y; group, in which Y; is as defined above.
Among the compounds of formula (I), a quite
particular subject of the invention is, as medicaments,
25 - the compounds with the following names: N
trans —7—6xo—6—(sulphooxy)—1,6—diazabic§clo[3,2,1]octanef
2-carboxamide and its base salts, in particﬁlar‘sodium,
trans -7-oxo-N~{phenylmethyl) -6- (sulphooxy)
. -1,6-diazabicyclo[3,2,1]loctane-2-carboxamide and its base
30 salts, in particular gsodium, .

trans -7-oxo-N-{4-pyridinyl methyl)-6- (sulphooxy)

il

-1,6-diazabicyclo{3,2)1]loctane-2-carboxamide and its base

salts, in particular sodium,
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.salification appear hereafter in the experinental part. Separation of -
enantioners and di asterisonmers can be carried out according to techniques
known to a person 5 skilled in the arti7.in particular chromatography. As
- well as via the.processes described previously, the conmpounds of fornula
(I') can of course be-obtained by nethods which use at the start a conpound

of formula (¥¥305 n- Whedr R 43 -piridieyl ReEndl HE hawel pieoxsal ues which 10
fhat need to

| ead directly; (pi Dot © j an), t o those of the conpound
be prepared. Tf a%propkﬁ%%?ééféﬁ%sle]%tt%‘?%_s%aww i WiF RaFRain
reactive fuseltonsisyshraiscdlkos esd®nin, oned above are then protected,
-deprotection occurring follow ng cyclization 15 stage b or at any other
appropriatehﬁﬁﬂﬁﬂ"?‘ N s{ATtaHEEISs 2 ot edthintin <ind( delptetaect)i on i s then
carried gut as glepadhsd . ods ar rovﬂ%?d hereafter. in the
experinental part. 20 Théég$§§u§§§9g¥ﬂgéﬁ%?§| ?gé%ﬂ@f > V@x%HVE%? good
anti bi oti c @&alitd.t iropagrdmuil)abhacidniota such as st aphyl ococci. Their
ef fectivene n-qram (-) bacteria,  in particular on coliform bacteriais
particuIarI§§¥é§%§%%§hy§5 Thal8 oo ited R -d o isyalsl | as
their acid sfal, s 19edtpher-pReaHosdhlkycaccept abl e bases suitable for use as
medi caments in the treatnment of germ sensitive infections, in particular
st aphyl ococci a, 8uchsukde&taphgifocotbal sépveoerdoas, el i gedsbo  the
st aphyl pgoceha 33-ef,+the;f ki n,_ pyoderna. septic.or suppurative
wounds, ant%%ﬁx, Shleg%%%s?ﬁﬁgg%%ﬁﬁgFg%,ngg?éﬁlBﬁiﬁﬁfi&&aSSr ne of
- post -i nf | uefthel cotipstiafbyhocoedifiy b6OBRA0iRHBHABBLAas defined above

as active ingredient.

These compositions can be administered by buccal,
rectal, parenteral, in particular intramuscular route, or
15.: by local route in a topical application on the skin and

the mucous membranes.

The compositions according to the invention can be
solids or liquids and be presented in pharmaceutical

forms commonly used in human wedicine such as for

20 example, plain or sugar-coated tablets, gelatin capsules,

granules, suppositories, injectable preparations,
ointments, creams, gels; they are prepared according to
usual methods. The active ingredient(s) can be
incorporated with the excipients . usually used  in these
25 pharmaceutical compositions, such as tgic, gum arabic,
lactose,- Starch, magnesium stearate, cocoa butter,
agueous . or non aqueous'vehiéles, fatty matter of animal
or vegetable 'origin, paraffin derivatives, 'glyéols,
various wetting, disPersiﬁg or emulsifying agents,
30 preservatives.
These compositions can in particular be presented in .

the form of a powder intended to be . dissolved
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These products can al so be used as nedi canents in the treatnent of -

_colibacilloses and related infections, in proteus, klebsieila and
sal nonel la infections and in other cdfditions caused by gram (-) bacter.ia.
5 A subject of the present invention is.-.,therefore also, as nedi canents.

and in partié:ul ar_anti bi:g‘éic nedi_canents, .the r.ogucts of forn'uJea (r)y.. as

‘defined alfBVe " PHE T 25 thefP ERPESPHERSpH: &ut i | FAREDt abl e

aci ds and d@sesgerd: Ast@r £l dafddetl] ar subj ect of the invention is, as

. medi canents, the products of formula (I) as described above in which nis

equal to 1 as We a@IniHebetePedhi @psSA r Bprégent scgorsiggoug-as ©edi ned

- above, and ti ose . i .gh is hy . atom . quite
parti cul a?l-isltr}’f)%)%ct c%%%%ée@’l nvelj'nlﬁ OW%&% medi ca dr)lefg&?g,]lﬁ’e pr% ucts of

formul B8 (13dnimvdi et 2on r eputes ennd - ahdi pabdott- ConBideaed .i N thicdn B

rep'resenti?zo an. -NR8- _ ( n" - group as defined above and nore

CH2)
‘particul afSs, ARBnGONEE thidseesth Qhfeh @B 3%Prdlet sPEY 98Yor V1
group, inich-led SiadsmgdR! i pednabarep ALY (e LqPeUnds Bladoraula (1),
a qui.te particular subject of the invention is, as nedi'canents,” 25 the-
conpounds Iwi t¢r t hel&ol | baktwgenands 25t r ans aid ox0 6-g( spkephoaiay) -Hy 6-
di azabi crcilnqsl[ %nugdu 1 - oct ane- 2-carboxami,de and its base salts, in
particul ar Sodi um 1t o

Fans. = roXe N r(()[5“r%_'een'yl met hyl ) -6- (sul phooxy)

-1, 6-dp azabi cygire] 3p2olihecsars - Boeaubaxaq)decand aids. brseus8 s ts, _in
particul ar_sodium trans -7-oxo-N-(4-pyridinyl methyl)-6-(sul phooxy)

1, 6- di azaBii®jaifsFante fan ayeizadadberamngatand its base salts, in

particul ar SOd%q%blly, a subject of the invention is the products
of formulae (III), as defined previously as well as their
salts with acids and in particular their hydrochlorides,
15 as mnew industrial products and in - particular as
intermediate products necessary for the preparation of
the products of formula (I).

The products of formula (II) are known or can be
prepared according to methods known to a person skilled
20 in the art. References to the literature as well as
preparations are provided hereafter in the experimental

part. _
The following examples illustrate the invénﬁion,

without however limiting its scope..

25
Examéles
In the examples which follow ‘the following
abbreviatiOns have been used: ' |
_ DEAD: diethyl azodicarboxylate
30 TEA: triethylamine

DMAP: 4-dimethylamino-pyridine
EDCI: 1~(3—diméthylamino—propyl)—3—ethylcarbo—
diimide hydrochloride '
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.- 7-0x0-N-(3-pyridinyl methyl)-6-(sul phooxy)

-1, 6-di azabi cycl . o[ 3, 2, 1] oct ane-2 -carboxam de and its base salts, in
particular sodium trans -7-oxo-N(2-am$o 2-oxo et hyl)-6--(sul phooxy)

-1, 6-di azabi cycl o[ 3, 2, 1] octane-2--carboxam de and its base salts, in
partlcular sodi u phen | met hyl trans -7-oxo-6-(sul phooxy..)-1,.6-..

di azabi cyclo [3I8F1] 6eE5ABYAPOEHEBBXY| ate. A subject of the invention is

al so the 10 phapgpgeubi alaggnggglEgggaaggghgggkgg at |east one of the

conpounds accordlng to the rnvention rned above as active
i ngredi ent., TheNMe wmoipoalairomslaanwbéghdmni ni stered by buccal, rectal,
parent eral , in particul ar intranuscular route, or 15.- by local route in a

topi cal application BRSFhEPERFHOUAHYYt he mucous menbranes. The conposi ti ons
accordi g to thegifnventbPPoR8R PRpaspl ids or liquids and be presented in
pharmaceutical forms comonly used i n human nedi ci ne such as for 20
exanpl e, pl ai n. oPI¥Ggapecontanyt aphengss gepattnowapsyl es, granul es,

. suppositories, |ph§ctggsg pre a?%m%ongqﬁgglntnents creans, gels; they are
e S

prepared according fo "USua active- |ngred|ent(s) can be

incorporated with the excipients.. .usually used in these 25 pharnmaceutical -
conpositions, suih as talc, gun1arabic, | act ose, starch, nmagnhesi um
stearate, ter, aqueous or non aqueous vehicles, fatty matter of

| - _
an el 10T, AEAELAP RaOhy ) s PALALS LD doAl VoA RIBEe BLUTR Y BEL RS

conposi ti oné-puppamopbeti cul ar be presented in the formof a powder
intended_to-be -3ﬁi§S§'Yf9_§:%§£ VGSSCEIZ}POH}%&OCA?%E¥§Q of 3-oxo- -
1- (phenylmethyl) -4-piperidinepropanoic acid (M = 297.7 g)
(described in the Japanese Patent Application J54098-772).
15 - is mixed with 100 ml of ethanol and cooled down to 10°C.
. Under a stream of nitrogen, 1.84 g of NaBH; is added over
15 minutes, whilst maintaining the temperature.betweeﬁ 8
and 13°C. The temperature is left to rise to ambient
- temperature and the reaction medium is left in contact
20" for 1 hour 30 minutes. . Another 380 mg of NaBH, is added
and the reaction medium is left to react bvernightrat
ambient temperature.
The solvent is evaporated off under  reduced
pressure, the residue is taken up. in 50 ml of water and
25 the pH is adjusted from 10 to 2 u81ng concentrated
'hydrpchléric acid. The reaction medium is evaporated
again under reduced presgsure. The. solid residue
{(approximately 10.8 g) is washed twice with 100 ml of
ethancl then the solvent is evaporated off under reduced
30 pressure.,
3.10 g of the hydrochloride of 3-hydroxy-1-
{(phenylmethyl) -4-pipéridinepropanoic acid (M = 299.7-g)

is thus obtained, which corresponds to a yield'of 97%.
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31 January 2005 18 extenporaneously in an appropriate vehi éleJamerryexafpl e,
apyrogenic sterile water. The adm ni stered dose varies according to the °
illness treated, the patient in question, the 5 adm nistration route and
t he product considered. It can be, foROexanple, between 0.250 g and 10 g
per day, by oral route in man, with the product described.,in Exanmple .,-
1 or also between 0.25 g and 10 g per day i ntramuscul ar or intravenous
route. 10 The prtiuty0of f bkt am(np)leéén ca{ sbhpe apgmpd absphnedt ant s
for Surdl Glleditild ‘&Fenﬁ ﬁl?iﬂ@échyw Pnoubbedh e IS IWENLAOR higbhe
products for ae as defined previously as wel elr salts
with aci ds:carﬁcbo macp arft |Rzincaratt‘ el % My dsosihydrogesatdd wsighrw andusnri al
products and |ncﬁﬂrt|cul as intermediate products necessary for the
preparatl ts of formula (1). The products of fornula (I11)
are kngwn or camee rdyapaned aceondi ngstol@kho%d@w%tohﬁdi?@ﬁéﬂn
skilled 20 in the art. References to the literature as well
preparatl@m@Q§thﬂQN1@©d h@r@@ﬂtemmeﬁﬂwmgexpE¢rnEHhaL [ﬂhen Thbe

followi ng ¢ sillustrate. t with ver nltlng its

scope. 4%& es® T l?ﬁ%ageg *%ﬂl% t%g'fé? ‘ﬁ%

abbr evi at |a1r1snm\te3cb¢gn e!:l@@ﬂ)rm memmyﬁecam Grdexyrate 30 TEA

triethyl am ne DVAP: 4-di net hyl am no-pyridi ne EDCl: 1--(3-dinethyl am no-

propyl ) - 3-et hyle@%a® @fi ntle IWpncstHigride RE\ Breves st 10va7143 GB. doc
10  piperidinepropanoic acid (M = 209.6 g) is obtained i.e a

yvield of B88%.

' 1.79 g (8.54 mmoles) of the compound obtained
previously is mixed with 20 ml of ethanol and 20 ml of
water. )

15" Then concentrated soda is added until the pH 1is
' approximately 8.65.
Then, 1 ml of ailyl chloroformate and concentrated
soda are added so as to keep the pH betwéen 8 and 9.
_ The reaction mixture is extracted with ethyl acetate
20 - then the aqueous phase is acidified to pH 2 by the
addition of concentrated hydrochloric acid and. re-
extracted with ethyl acetate. - After drying and
evaporation of the sclvent under reduced‘pressure; 1.69 g
of  crude product is obtained which is -téken. up in a
25 mixture of dichloromethane and ethanol, tﬂen the solfent
| is filtered and again evaporated under reduced pressure.
1.40 g of  trans-3-hydroxy-1-[{(2-propenyloxy)
carbonyl] -4-piperidinepropancic acid (M = 257 g}, i.e a
~yvield of 60% is thus obtained. _
30 ) 3.24 g (12.6 mmoles) of the hydroxy-acid above and
6.4 g of triphenylphosphine are dissolved in 60 ml of THF
at 0°C under a nitrogen atmosphere. 2.5 ml of DEAD is

then added and after 15 minutes the reaction mixture is
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31 January 2005 19 THF: tetrahydrofuran Al BN: 2,2'-azo--bi gl January 2005
Cisobutyronitril M nolecular nolar weight MS: mass spectronetry 5 El:
~electronic inmpact SIMS: secondary ion nmass spectronetry FAB: fast atom

‘bombar dnent Exanple 1 10 di phenyl net hyl 21
. Ci s-7-0x0--6-0xa-|-azabicycl o[ 3, 2, 1] oct ane- 4-propanoate_ 3.16 g (10.6

nmol es) of the hydrochl oride of 3-oxo- _
1- (pheny!| meEFPPLALE0L 818N Epcisaso PEreasiud & Nir= (29217 ty) olftthdigcrizer in

the Japanesg P leati on 098-772) 15 is.mxed with.100 m._ of
et hanol and%gog(%lglglﬁ%lo E}b%:i%@ 0C. %%édgrfeaagts Feahtof “Hi tlr%gBH?l%.lgﬂ Fof
NaBH4 i s adgddaomeéngiaphiymairessiMibid by naiodaessdgelhect eRRagaki® et ween
8 and 13C. Thﬁ]tenggéa ure is left torise to anbient tenperature and the
reaction melf'diri§ 1¥ft ¢BRPREFhaBef GIndl RBlY L 3®IftRitesd/ Anotdd&. 380 ngy

of NaBH# iy/addedsepRgatherheastkonnmedium.i § lc?:%%’xe%qre-a(:t over ni.ght at
.anmbi ent tenperature. The solvent is evaporat eg 0 under reduced
pressure,. the résfdud P§ rakehagponeniBlaniniatuwet erithnd<dmddde DEAD S

adjusted fr 1 .using.concentrated,  hydrqchloric acid. The reaction
medi um i s egg%oggégaﬁlgéa?%léﬁdé? &é88088t8¥ﬁg ure. - The, -solid residue
(approxinmately 1Dh8sgproduwnashedabmisepnutbal® Bhiakiost hanalh thepst he
solvent is ﬁéapor ted off under reduced 30 pressure. 3.10 g of the

“hydrochl or i d8¥ofP8- fy dRbx P12 (PheNPHeRiUinmgi ps eriddiedepr obfpercl acid
(150200, Phys B RSB B, AL g e B L
. with ethyl acetate, then acidified to pH 2 with 2N HCI,
and re-extracted with ethyl acetate. After drying and-
evaporating the solvent uhder reduced pressure, 1.07 g of
hydroxy-acid is obtained.
15 1.0 g of crude hydroxy-acid is dissolved in a
- mixture of 5 ml of dichloromethane and 2 ml of methanol,.
‘then treated wi_th' an excess of diphenyldiaiomethane in
- dichloromethane, wuntil the starting product disappears.
The solvent is evaporated off under reduced pressure and
20 - the broduct is purified by chromatography in order to
produce 1.39 g of diphenylmethyl cis-3-hydroxy-1-[(2-
propenyloxy)carbonyl] -4-piperidinepropancate (M = 423 g),
i.e an overall yield of 26 %. | g
1.2. g (2.83 mmoles) of the product obtained
25 previously is then dissolved under a nitfogen atmogphere
in 23 ml of dichloromethane. Then 390" yul of acetic acid
then 860 ul of BusSnH and 70 mg of Pd{PPh,;), are added.
The solvent is evaporated off under reduced pressure
’ in order to obtain 3.82 g of crude product which is
30 washed with petroleum ethér. 1.27 g of producﬁ' is
obtained which is  filtered on silica with

dichloromethane, then with a 95/5 then 90/10 mixture of

dichloromethane and methanol. 0.87 g of diphenylmethyl
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20 The 3.10 g (10.3 nmml es.) of the compound obtained previrotddF§Ary £005
diluted with 100 ml of ethanol then added to 900 ng of Pd/E at 10% by -
prehydrogenated weight and in 30 m of ethanol. 5 The reaction nediumis

| eft under. a-. hydrogen atnosphere a2 nor mal pressure overnight, then the
catalyst is elimnated by filtration and t he et hanol |s = elimnated by -

evaporatio e Lessure. 0 hy rLde trans -
- hydr oxy- 4- %ngﬁ g %Vnep gﬁ%ﬁéngg 8P?%P3E§ogﬁb t&lné§u1 e a
yiel d of 88f4aindd,gi(8.54 ?H@hdsbf0ﬁ7%he conpound obtalned previously is

~mixed with 20 ni of ethanol and 20 m of water. 15 Then concentrated soda
is added until ¢Pe pRgis (1af8 oximediedl y & 5. thencompaiingf ghtpined

Ch'OrOfOr$§£§v§895$gnEEP&EQES?yeEOQﬁ égemﬁdg%dﬁigPﬁgFB%E%ﬁ%?ﬁihE%BF%betmeen

8 and 9. e reaction mxture is extracte aceta en the
aqueous$ phaéedilphasigdhéi dd140OperR) by3she pladdi tTRN, of4€ongentr aved
hydrochlorlc aC|ﬂ g re- extracted with ethyl acetate. After drying and
evaporatlo 2¢f89s0l vent under reduced. pressure, 1.69 g of crude

product is obtatped Mhicthds hakelmupid N 1235 Bhxtpgcef i chhprapgt hane
and ethanol, then the solvent is filtered and agai n evaporated under _

reduced pr%%@@?éatqrﬂofgrof1Vﬁah@ﬂ38h9uk@mWMLqS(:&mﬂwpén¥UDg§)w1th

Chus obt n SLEAPEEELORMEPT IO A W0 SR Rhat (b et aRRE End 6. 4
g of upi phesivitphas phf rufartaai:eldl@@mvw 10 60cén wicdHE =8tubCounder a

nitrogen atnpsphere. 2.5 mM of DEAD is then added and. after 15 mi nutes
the reactiFRFAIH%t BhesphaRre R\ 271001 17143 hes_avgande imes yig005

dried over sodium  sulphate, then the sgolvent is
evaporated off under reduced pressure. 380 mg of crude
product is thus obtained.

15 : Purification is carried out by chromatography on
"silica, eluting with a dichloromethane/ethyl acetate
mixture 95/5 with 0.1% water. _ A
| 184 mg of the compound of the title (M = 365.43 g),
i.e. a yield of 50% is obtained.-

20 NMR spectrum of the proton

In CDCls, at 300 MHz, chemical shifts of the peaks in ppm
 and multiplicity: '
1.60 to 1.88 (m): NCHp-CHp-CH; 2.48 (m): CH,-CH,-CO; 2.78
(d) - 2.90 (m) - 3.33 to 3.47 (m)s CHp-N-CHy; 4.50 (d):
25 CHO-CHz; 6.89 (s): CO,CH(CeHs)2; 7.33 (m): (CeHs),.
TR (CHCl;): 1784, 1734, 1600, 1585, 1496 cm’
MS (positive electrospray) m/z: [MI* = 365
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21 .evaporated under reduced pressure in order to obtain 12lgJaphaxy (5>
product. The reaction nediumis purified by chronmatography-on -silica by
progressively eluting with a mxture of dichloronethane and ethyl acetate
9/1, 82, 5 7/3 to separate the cis and3trans |actones.. 2.72 g of cis

. lactone in a nixture with reduced DEAD. and phosphene oxide is thus

obtained.-.._ This product is again placed in solution in 10 mM of DME and.
.8 m of a HFAEAE Idblution is added. After 1 10 hour of contact, the

reaction mxwe is extracted tw.ce w-th ethyl acetate, then acidified to
pH 2 with 2N:L HC1, a)r%%glxtarzfaleCJ%QW’@t’ ICCEE&tEat%s PIARAO Wt yi ng and

evapor at i ng &hiel sol vent -under =reduced pressure, 1.07 g of hydroxy-acid is

obt ai ned. 15?3363%8 gf crude hydroxy-acid is dissolved in a mxture of 5 ni
of di chl or ométh (et & Mmetesiet fhnbhe pradnctr ebted neidt pmeviexcdss - of

di phenyl ®li azenetiRana vada 9] Gy Q50 til. the starting .product
di sappears. The sol vent 5 S‘evapo:Egﬁf %%??Hﬁhdée? W%dﬂ%egdﬁ%es?u desh 20
t he product &fs 18Gr ki @g¢ightchr omat ography in order to produce 1.39 g of

. di phenyl net hyl is-3-hvdroxy-1-[(.2- propenyl axy) carbonyl) - 4-
pi peri di nepr opang‘ialf%e ff%é:ﬁ?é gﬁ“!aghf“.ne 37 ovBFAI I tpi-ekgast 2@nger1. 2. g

(2: 83 mmol ebydebgthe aprodptl rebtal Nesh-n2P PLENLRUS! ¥ LS h?ﬂ di ssol yved
under a nitrogeg at nrosphere in 23 n r‘E(;f d}gchl org%et;éﬁgneg elr‘18390!2%AI of
acetic aci d"ItREnC8EBLIAPL ofire padsarrdddd7andytbé rPd¢PPbR) 4saneradded. The -

sol ventyd s ey¥aporated,pf{ r.reduced pressure in order to obtain 3.82 g
of crude. product whi 'c?] S H%gfm%ésh‘g%ﬁwg?%' petrol eum ether. 1.27 g of

product is obtaiTlee whitefyiss fi4t €riaderrdsidhea tiddh g Chlarmt hﬁge, then
wWith a 95/5 then 90/%0 &xture of dichl oromethane and nethanol. 0.87 g of
di pheny! met AYTP R S B @vRE S\ 19966\ Tefusedsrase sare) dmuasde00s obtain

146 mg of product.
‘The product is reacted in 10 ml of acetone with 35°
15 mg of Pd/C at 10% by weight under a hydrogen atmosphere
-and the reaction is left to complete for 1 hour.
The catalyst is then separated out by filtration and
- the filtrate is evaporated under reduced pressure. 137
mg of crude product is obtained which is crystallized
20  from a mixture of ethyl eﬁher and petrol ether. 75 mg of
the sought product (M = 199 g), is thus obtained i.e. a
yield of 78%. |
NME. gpectrum of the proton

In CDCl;, at 250 MHz, chemical shifts of the peaks in ppm
25 and multiplicity: '
1.30 to 1.63 (m) and 1.88 (m): NCH;-CH,~CH; 2.25 (t): CH,-
CH,-CO; 3.06 (m) and 3.38 (m): CH;-N-CHp; 4.65 (d): C-CHO-
CHz; 12.08 (s): Mobile H. ' ' B
- IR (Nujol): 1785, 1717 cm™
' 30 MS (FAB) w/z:[M+H]* = 200; 159
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22 ci s-3--hydroxy- 4- pi peri di nepropanoate (M= 339 g) is tRtsT2¥A RBAS_
i.e. ayield of 77% 400 ng (1.00a mmvl e) of the conpound obtai ned -
previously is dissolved in 25 nl of di %hl oronet hane, 80l 5 of diphosgene
(C130000c1l) , 336 | of TEA, 144 ny o 'DMAP are added. The reaction medi-um
is left toe.react. at anbient- - tenperature for five hours 30 m nutes, then

~diluted wﬁ}l&m gé:rﬂ oronet hane, followed by washing with an agueous 10

sol ution c acid at 10% then with a solution of sodium phosphate
buffer at dqihbhenitine tdrygart capdabeoxs-6 doxadl ovesbsog: Lol 53Uk phht e, then the
. solvent is evaporated off under reduced pressure. 380 ng of crude product
is thus ofth3Edt %S f'i cation is carried out by chromat ography on

silica, elutinga thya (@Ii_gglbor%{ggggpe/ %tfhyltl-ﬁg:etﬁﬁ-o I XA & 954F Wit h
0.1% water.. 184 ng of the conpound of the title (M= 365.43 g), i.e. a
yi el d 8f Sbiphenmetigdd. . 20 NVRspedthydroty t hepiperbdine CDGiBatat 300

MHz, chem cal shift ft | Itiplicity: 1.0 to 1.88 (n
" Nops aetagis § T AT A GO Tl §o ey et 153 47
(m...: Cihith CH2TRe20 (d) 19825 CHO GH2(6)6389 5)s) an€02CH (@EH)oR ; 7.33

(M (CBH5)2. IR (CHC13) : 1784, 1734, 1600, 1585, 1496 cm1 MS (positive
el ect r ospryphgrengtiamsss & e pr sjaes 1 aoiRtlem3 wrdgsc 30 JaHeFy 2005 23

Exampl e | & {d55nk4QX0- 6- oxa- | -azabi cycl o[ 3,2, 1 ]oct ane- 4-propanoic acid
176 ny (0.@@% es) of the product obtained previously 5 is dissolved in
10 nMief acetoMhe S@aryich RédGuns iaddesbled down using an ice bath
and 19 gl of diphosgene is injected. The reaction medium
is agitated for-25 minutes, then 72pl of TEA is injected.
The reaction medium ig agitated at ambient temperature
for 30 minutes and the solvent is evaporated off under
-1%5 reduced pressure.
The reaction medium is then taken up in 7 ml of
toluene. .
36 ul of TEA then 31 mg of DMAP are added.
The reaction medium is heated for 15 wminutes at
20” 100°C, then left to return to awmbient temperature,
followed by washing with 2 times 4 ml of tartaric acid at
.10% in water, then with 4 Imi of water saturated with
gsodium chloride.
The reacticn medium is dried over magnesgium sulphate
25 and filtered, the solvent is then evapoféted off under
reduced pfessure. _
78 mg of 0il is obtained which is chromatographed on
gilica, with a 95/5 mixture of dichloromethane and éthyl
.acetate as eluent.
30 35.7 mg of expected compound (M = 351.405 g), -in the
form of white crystals ig thus Sbtained, i.e. a yield of
39 %.

Example 2a'
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3

‘at 10% By wei ght. The reaction mediumis left . to_ react dhdérnryhylPegen
“atnosphere at normal pressure for 3 hours. 25 ng of catal yst are al so

~ added and the reaction is left to 10 continue for 1 hour 15 minutes. The
catalyst is filtered out then the solverd is evaporated off under reduced
‘pressure in order to obtain 146 ng of. product. . The product is reacted in
10 M of acetone with 35 15 ng of Pd/C at 10% by wei ght under a hydrogen
at nospher e TapdstReokeabtpsa-ilsakebticyolodapbetéotannl 4shaverithaceat al yst

is then separated_ oyt b il tion.and the filtrate is evaporated under
reduced pressur e.98 ngmgyngI%f]t'%(?uﬁ@oﬂlﬁﬁ u@t i R pPHARE PRI Red in

crystal li zeex2tipleom agnwd Ur €asf cetllylo et heLc 4hd REH Qg eqt‘ e&; %g&ﬁ‘g of
the sought product (M 199 g), is thus obtained i.e. a yie 0 %00 NWVR
spect rum of S#helBebt G% 1 hOTDLY3 wetghR5erkHMixd®ntogetibkirf tsnddr t ha peaks

in ppm 25 hoLjbgity: 1.30 to 1.63 (m) and 1.88 (nm) : NCH2-CH2- CH;
2.ng(t)52: %%Wé{%&%ﬁ%}gm (m and 3.38 (M : CH2-N -CH2i 4.65 (d) :
C- CHO CH2; 12.08Tl{s) reavthidre hhedium (N Olp)iacel788ndb#l7 aCMha38gMe ( FAB)
mz: [MH_fi = ."200; 159 R \Brevets\17100\ 17143 GB.doc 31 January 2005 24

Exanpl e 2 a‘?“b‘ﬁ%‘%\?}?%‘?hﬁﬁ RPHRL PSRBT oxa- - | - -azabicyclo [3, 2.,-13
oct an-4-acet at e T W4t {th ?rﬁgdfmpl fé)l £ t@g ng‘?‘?cﬂ’gwe‘aﬂ%ﬁéssel. .

o) P Goscr bten neBay cat SRzt y@:genefe)iff{hﬁ;;. E¥hefi bt aSBoon LA0)6RL-5) -
;- and {gm églﬁent is evaporated off under reduced pressure.
'+ 32:6 mg of crude product is thus obtained.
Recrystalization is carried out from ethyl ether in
. order to obtain 14.2‘mg of white crystals of the expected
.compound tCﬂﬁjNO4 - M=185.181 g), i.e. a yield of 69 %.
15
Example 3
diphenylmethyl cis-7-oxo-6-oxa-l-azabicyclo [3,2,1]
octan-4-acetate
1.5 g (5.78 mmoles) of trans-1-[(1,1-
20 dimethylethoxy)carbonyl] -3-hydroxy-4-piperidineacetic
acid (described in Eur. J. Med. Chem - Chim. Ther - 1982
- 17(6)531-5), 7 ml of dichloromethane, 3.03 g of
triphenylphosphine and 22 ml of tetrahydrofuran are mixed
togéther. B
25 - A solution of 0.91 ml of DEAD in 2.5 ml of
-tetrahydrbfuran is added. The reaction medium is left to
react for 3 hours 20 minutes, then 8.7 ml of 1IN =oda is
" added and agitation is carried out for 1 hour 15 minutes.
. . Followed by extracting twice with ethyl acetate,
30 then adjusting to pH 2 with 2N hydrochloric acid, then ﬁ ;-
. extracting three times with ethyl acetate.
- The organic phases are combined and washed with

© water saturated. with sodium chloridé,r_then. dried over
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di chl oronet hane are m xed together under an inert at msp'ﬁér~é?n‘1@§ﬂfﬁé’?5
reaction nediumis cooled down using an ice bath and 19 | of di phosgenhe’is
injected. The reaction nmedium Js agitated for-25 mnutes, then 72| of ‘
TEA.is injected. The reaction nedium4é agitated at ambi ent tenperature.
for 30 mnutes and the solvent is evaporated off under. 15 reduced
pressure. The reaction mediumis then taken uﬁdl n7 m ‘of _ toluene. 36 | of

TEA t hen FRIREHFUDMAPHRN S Ered. TFRESESct | BRmeditin | SHEE YT &7 15

~m nutes atayv4010005 5@1@%}1@@{ FO3hELHT Pri Q=PI ent t enperat ure, fol | owed
by washing with 2 tinmes 4 m of tartaric acid at- 10%in water, then with 4

m of water satljri‘a? edgw it sdditem @Iﬂ}tﬁrﬁa:ﬂ@ The réa@td@mehhﬁlahhhfé dried
over rragne and, filtere e sol ent S £,y grated off
under - red %ﬂ?li%s‘s'taﬁ% zg%h%) ore 36‘—15?3’ obt A Retd" [%hg‘ BKF%%nggr aphed
on. siki cmsmﬂﬁ@aﬁ%@m&ur e(oizﬂzm@shhvpszmtzlwe and e_tiL«yI - gB@kate as

eluent. 30 35.7 Eg:{:; of expected conpound (M= 351.405 g), in the formof
white crysebizineds huse ot ay iRl 9L €91 abyi eI d of 39 0 Exanple 2a

R\ Hrevets\17100\,L71 25 tained
Tr ans- 7- 0xo- 6- oxa- I-grtgabl cyﬂfo[ , %))oct an- 4 acet?%mp%%?% gg?lrr%ﬁ (0. 110
nmol es) ofp]réxmqmsm_,uctamm aBpedmiln Bfanpliclllassmaewdidnas 2ral wixadet one

and 38 rrg of Pd/C catalyst at 100 b t are mxed together under an 5
i nert at md<yffe ﬂf@?@ﬁl%%cﬁ%%@“%%ced under a hydrogen

atosppere at Qﬁf“@kcéégs%ﬁr%a solution of diphenyldiazomethane in
dichloromethane is introduced, until the starting product
disappears.

The solvent is then evaporated off under reduced
pressure and 2.81 g of crude product is thus obtained-.

15 which 1is purified by chromatography on silica, using
dichloromethane, then a 95/5 dichlorométhane/ethyl
acetate mlxture as eluent. | s

2.00 g of white crystals of dlphenylmethyl cis- 15
{(1,1—d1methylethoxy)carbonyl]—3—hydroxy—4—

20 piperidineacetate, (M = 425.528 g) is obtained, i.e. a
yield of 89%.

0.6 g (1.41 mmoles)  of .the compound obtained:
previously and 1.93 ml of a solution of hydrogeh.éhloride
in methanol at.7.3 mol/l are introduced,

25 The reaction medium is agitatea ~at. ambient
temperature and after 15 minutes, 1 ml of dichloromethane
is added.

After another 15 minutes, the reaction medium is

.evaporated under reduced pressure.

30 Dichloromethane is also added, then the reaction

| medium is again evaporated. This operation is repeated
several times.

The product is then crystallized from ethyl ether.
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The reaction mediumis left to react for 45 minutes, then thedgataly $O00Ps
celimnated by filtration and the 10 solvent is evaporated off under
reduced pressure. 32:6 ng of crude product is thus obtained.
‘Recrystalization is carried out fromethyl ether in order to obtain 14.2
ng of white crystals of the expected conpound (C8HLONO4 - M-=185.181 Qg),
i.e. ayield of 69 15 Exanple 3 diphenyl nethyl cis-7-0x0-6-o0xa-I|-azabicyclo
[3,2,1] -octan-40aéétdatefltBeghy8rg8hinmlids)obfdiphasylmefhfilcid0s-

B 3 Ned S Bk SohherALReaYbge bt PR wehegniSy forgraa (07T Pe0 1T

dichIorohetﬁan&ulavOagﬂﬁghh,HﬁlpH@ﬂ¥|Q%@ﬁ@mln%) 3Rd 28 Motfain d, - .
tetrahydrofyran are _m xed together. . 25. A Solution of 0.91 ﬁ of DEAD in

2.5 M of tefrafydiéitrad &¥added. The reaction nediumis left to react
for 3 haurs 20 ni-puies n.8. 7. cnl qf 1N sqda i added and agitation is
carried out for 1 ﬁ%urrfégﬁgﬁﬁteg;sgolﬁgﬁgﬁ b Cbxfﬁg%ti gt %gnmﬁP% et hy
acetate, 30arhehladjqsiritig ies pHf2 WBabaPphlydvachli phiac) agkdanlBes-
extracting &ﬁre? t%nEf mﬁth_ethyl acetate. The organic phases_are conbined

“and washed WHR0at ef TBAF T bR et { Wk roRRdi und *AFeRE de, hydvachlpeddever

'R\ Brevet s\ {100¥y 1gd#3 GB.cioc -31-January./ 20P5 26 magnesi um sul phat e,
filtered and the solvent. is evaporated off under reduced pressure. 1.37 ¢

o0 f 4 white. cryst@lg do.771-wiriesly| efhyhe (Saumdyphd. CM,@ipha. fCl
(et > SOl SRR S 18 18 (3D ARl e,
(5.28 Mol es)xed tdigetloormaidit obi aimeet atmosphere. '

‘ 60ul of diphosgene is added at 0°C and agitation is-
carried out. After 25 minutes 0.32 ml of TEA is
introduced. 94 mg of DMAP igs then added and the reaction”

15 -medium is left to return to ambient temperature. |
o The reaction medium is agitated for 4 hours 15

~ minutes, then- washed successively 'with an agueous
selution of ﬁartaric acid at 10% theﬁ with water
saturated with sodium chloride.

20 Followed by drying over magnesium sulphate,
filtering and the solvent is evaporated off under'feduced
pressure.

0.265 g of expected compound, with molecular formula
Co1HaNOy (M = 351.405 g) is thus obtained_i.e. a yvield of
25 98%. '

-

NMR spectrum of the proton

In CDCl;, at 250 MHz, chemical shifts of the peaks
in ppm and multiplicity:
. 1.82 (m): NCH,-CHp; 2.30 to 2.70 (m): CO-CH,-CH; 2.93 (d)
30 -.2.99 (dt) and 3.45 (m): CHy-N-CHp; 4.60 (d): CH-CHO-CH,;
6.87 (s): COCH(CeHs)2; 7.10 £o 7.35 (m): (CeHs)s. -
IR (CHCl,) = 1786, 1734; 1600, 1587, 1496 cml.

MS (SIMS)m/z: [M+Nal® = 374*.
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previously and 32 m of dichloromethane are mixed togethét Al Yart%0fert
at nosphere. 10 An excess of a solution of diphenyldi azornethane in -
di chl'oronet hane is introduced, until the starting product disappears. The
sol vent is then evaporated off under réduced pressure and 2.81 g of crude
product is thus.obtained 15 which is purified by chromatography on silica,
" using dic oro q§ne then a 95/5 dichloromethane/ethyl acetate m xture
as'eluent—ﬁ?ﬂéﬁ§y+ﬁ white crystals of diphenyl nethyl cis- [(1,1

- - di met hyl ethoxy)sas-pmud - laatWéHﬂi(ych{?ﬂ Pi ppobehneacgtatec atMy= 425.528
g) is obtained, i.e. a 'yield of 89% 0.6 g (1.41 moles) of the conpound
obt ai ned previdushg affl- 1563 WHolsEs)a & uth@n Rifodlyéﬁf o@éﬁ&?ﬁﬁﬂfl da in
met-hanol t./ e Lptr d, tken gi tated
at . anbie%%anggﬁ%g?étdée%ghd gftggﬂﬁg qi %f 55 Eﬁ?cﬁﬁg}ga ?hane IS

added. 5 Af tert aAnaithert Mwmutvaa.gnﬂ:\eﬂr@aﬁixm tn@gleum,rs .. evapor at ed under
reduced pressure. 30 Dichl oronmethane is al so added, then the reaction
medi um i s agai TO& ap6RELEan TRES1oWer 46 oR1PSSFepbRigd 8evBYdFoBRRes. The R

product i s, dennGh (yé&adeﬁgjfﬁ Quasthyl ether.. R \Brevets \17100\17143
GB. doc 31 January 2005 27 0.44°g of the hydrochlorlde of "di phenyl net hyl

ci s-3- hydroxyThequﬁﬂnxbnmmm@iame1amhafﬂnﬂ@cneactfdmnﬂkih¢@rnaDa

C20Ha3NC3 = 361,871 h b , i. | f 86% 5
e o miswtaeyo Hoage Ebe! nebardat! one oL 1l eyl a8k, aatit: £u8hr *oam.

al phaig 7@01%9{@1)5 ehepaieded Jaf Qlrder r&dudyd i ghdlsswré 3H) -one
| act one. .. hydrochl ori de,
7 38 mg of crude product is thus obtained which is
crystallized from a mixture of pentane and ethyl ether.
In this manner 16 mg of white crystals of expected
compound {M = 185.181 g) is recovered, i.e. a vyield of
15 55%. '

NMR spectrum of the proténmﬂﬁmz

In CpCl,, at 250 MszQChéﬁical ghifts of the peaks
in ppm and multiplicity:
1.63 to 1.86 (m) and 1.91 (m): NCH;-CHp; 2.27 to 2.49
20 . (m) and 2.54 (dd): CO-CH,-CH; 2.98 (d) and 3.54 (d): CHp-
N-CH,-CH,; 3.04 (dt) and 3.41 (dd): CH,-N-CH,-CH,; 4.71
(d) |
CH-CHO-CH,.
IR {(Nujol): 1784, 1734, 1686 cm’ .
25 MS (SIMS) m/z: [M+H]® = 186*, 167".

Example 3b

- methyl cis—7—oxo—6—oxawl«azabicyclo[3,2,1]octan—4—acetate
78 mg (0.421 mmoles) of the cqmpound_obtained in
Example 3a is then dissolved in 1 ml of dichloromethane.
30 An excess of diazomethane is added dropwise until a
yvellow coloration remains, then the solvent is evaporated

"off under reduced predsure.
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(ME177.6g). 0.28 g (0.77 nmol es) of the conpound C20H23NGEi Japkgry £§05
. obtained previously and 19 ml of dichloronethane are m xed together under
an inert atnosphere. 60P1 of di phosgene is added at OC and agitation is
.carried out. After 25 minutes 0.32 nml oBSTEA is introduced. 94 ng of DVAP
~i1s then added and the reaction' 15 nediumis left to return to anbient -

tenperature. The reacti o% mediumis agitated for 4 hours 15 mnutes, then
washed successi v&8% ¥t RfarfBfR o8BS0 tutivntBEst alitarinedicvhigh 16% t hen

Wi th water iyrialedpyi t by SOl un £ i Follo rying over
magnesi um Stﬂs%thlatle, fi‘%teri ng %2% ?ﬂﬁgﬁsgﬁveﬁgl?gaév\ggg?gggg of F-tinder
reduced = pr essirlerone2ding /efthodpectesch teompisttmate \8ist/I5 .nol ecul ar fornul a

C?21H2INA . (M :83§1m405-g) i'S S:hlé; . obt ai eq i.e. ayield of . 25 98% NWR
spectrum of the prét8H Ph CHEESTER O8RS MeFenilédl- 298 s 16f time peaks
in ppm ahd oiitkiipedciit v, 3 8200 of 1NeH2--CH2i 2.30 to 2.70 (m CO CH2-CH,
2.93 (d) 30 2.99 (dt) and 3.45 (m) : CH2-N- CH2i 4.60 (d) : CH-CHO CH2;
©6..87 (s) : EXePPER(EésHs) 2; 7.10 to 7.35 (n).: (C6HB) 2 IR (CHCL3) =

A T e AR EE N N N
Ci s- 7- 0x0- 6- oxa- b7azaig cy¢d 03§ 3, Bniclleed)an-df acgBhCadphd . 55aTH1pBalF6.
o of Pa/ c h8%eBYAryEFuER 1 d0ds ) biai ghi 2 ¥kt w88 t oget REAYOTRGoFRdEt | on
medi umiics pliAced7UBger predHUPIEN BLARIRNES € at LI DI egure. .1
- ofan ammonia solution at 4.17 mol/]l in methanol.
The reaction medium is- agitated for 5 hours, the
solvent is évaporated off under reduced pressure, then 1
ml of the ammonia solution in methanol is again added and-
15 the reaction is left to continue for 18 hours.
The solvent is evaporated off under reduced pressure
cand 79 mg of cis-3-hydroxy-4-piperidineacetamide with
molecular formula C7H1402N2 (M = 158 g) is thus obtained.
75 mg of the compound obtained above in solution in’
20 9 ml of dichloromethane is mixed under . An inert
atmosphere. ’
The reaction medium is cooled by an ice bath and 30
gl of diphosgene ig introduced. |
The reaction medium is kept at 0-5°C for 40 minutes,
25 then 0.16 ml of TEA is introduced.mand 5 minutes
afterwards, 46 mg of DMA. ‘
Agitation is carried out for 4 hours at ambient
- temperature.
The reaction medium is washed twice with 2 ml of
30 tartaric acid at 10 % in water, then with 2 ml of. ‘a
saturated aqueous solution of sodium chloride.
The reaction médium is. dried over MgS804, filtered

and the solvent is evaporated off under reduced pressure.
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The reaction nmediumis left to react for 1 hour 30 ninutes} {HRHHE005
catalyst is filtered out and the 10 solvent is evapor ated of f under -
reduced pressure. 38 ng of crude product is thus obtained which is '
crystallized froma nixture of pentanéd®and ethyl ether. In this manner 16
ng of white crystals of expected conpound (M = 185.181 g) IS recovered,
i.e. ayield of 5 55% NWVR_spectrum of t pr ot CDC13, at 250
M-z, _ C. hehi®aloshr¥y eo?r?ﬂ‘églbeéﬁsnhi“ﬁ B ﬁalﬁ‘ﬁ‘ﬁiorﬁﬂaﬁ ot c€?1§/en1u83 to

- 1.86 (”) angd d-94/46 mixNER- SHZet% g7ab%t%t%9&nﬁ9 &M h8Hforke BAane(dd)
0O CH2-CH 2.98 (d) and 3.54 (d) : CF2- N-CH2-CH2: 3.04 (di) and 3.41 (dd)

CHe- l\LCHZlECHZTﬂpﬂlﬂl:le@d)ar@Hﬂ—Bf&Qd qR @ng olthe £184Trate34is1686

cml. 25 MS = 186+, . 167+. Exanple 3b methyl
ci s-7- oxa-6- tN%)azué—ﬁjlze&% (ﬁ[jfefi B SRaUE 4- acetate 78 ng (0. 421 mol es)

of- thescorrpoun@aohf.@ oed ebpedee@d@ngdund (hen dissoised)i nid shusf
di chl oronet hane. 30 An excess of diazonet hane is added dropwi_se until a

yel | ow coldtteainse re-’hﬁl n&het hebo¥Re €8] veritli s dv&por ated YiS un@ér
reduced pafpgj}g lﬁ" eyat s\ 27100117143 GB.do ¢ 31 January 2005 29 80 ny
of crude p Uct 1S us obtained which is purifiéd by chromatography. on
silica, elIRippwilh @24di,chl7ororet hane/et.yl acetate mixture 95/5. 8.2 ny

T0% Bxampie D2 gD 5=okac! - 147a ﬁ%yﬁﬁé[ 34311 oot an- 4- acetoni tril e
67 ngq460. %@cémglee%—) of (3a.al pha., 7a. al pha.)
.3—benzoyl—1,3—diazabicyclo[2,2,1}heptan—2—one
1.01 g (5.43 mmoles) of 1,1-dimethylethyl 3-amino-1-
pyrrolidinecarboxylate (M = 186.25 g) (described in the
Patent Application WO 9801426) and - 10 ml of .
.15 dichloromethane are mixed together wunder an inert
atmosphere, the solution is cooled down to 0°C, then 0.76
ml of TEA is added dropwise. .
Agitation is carried out for 15 minutes whilst
maintaining the temperature at 0°C, then 0.63 ml of
20 benzoyl chloride is added.
The reaction medium is left to return to ambient
temperature, then diluted by -adding. 10 ‘wml of
"dichloromethane. _ |
The reaction medium is then washed with an aqueous
25 solutiqn of tartaric acid at 10%, followeduby drying over
'magnesium‘sulphate, filtering and the dichloromethane is
~ eliminated by evaporation under reduced pressure.
1.30 g of 1,1-dimethylethyl 3-{(benzoylamino)-1-
| pYrrolidinecarboXylate (M = 292.36 g} is thus obtained in
30 the form of a yellow oil. "The corresponding yield is
82%. '
1.30 g.(4.46 mmoles) of this compound 1is mixed‘with

10 ml of methanol.
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hexahydro-furo[2, 3-c]pyridin-2 (3H) -one . hydrochloride 310JaM=ETT. BY)H
“prepared in Exanple 3 is dissolved in 1 m ofan ammoni a solution at 4.17
nol/ 1 in nethanol. The reaction nediumis agitated for 5 hours, the

solvent is evaporated off under reduceds3pressure, . then 1 mnml of the ammonia
solution in nmethanol is again added and- 15 the reaction is left to
continue for 18. hours. The solvent is evaporated off under reduced.
pressure and 79 ¥he ofokitsidn himiroxgldd dopar kdi neacet-arinde Wt hninadecul ar

f.ormul a C7H140 M= 15 | S thus qgbtained. 75 of the conpound
obt ai ned abtjz)a\l/ezél\%l%%lr% i oontBi ﬁkydif?gf% ‘g'fbl‘?ﬁ oraanet%a?he nlefided dhder an
inert atnosmgiznolThies rigactd Rt e LQRI8H by an ice bath and 30 it

of di phosgene is jntroduced. The reaction mediumis kept at 0-5C for 40
mnutes, 25 theF® 18°4VeBE TEA thenntecepeertenhd of firi nudes wmddueradar ds,
46 ng of sDMpAQiL,ation is carried out for 4 hours at anhient tenperature.
The reaction nmediumis washed twice with 2 m of 30 tartaric acid. at 10 %

in water, then w912 griofofN-o 3 -gpatuticatierd raqueuszeelide oR@loSad 4B
MySO4, filtered and the

chloride. The reagtio diumis dried over $
“solvent is € ap%rg%gd%g? Undt? FgHﬁc&?tﬁ%ré@- Rbeprfsyat svf7 boowir143

GB. doc 30 37[1yicle.crugs NEOdUGkel $ot RYpeobtained that is taken up in a
30/ 70 m xture of ethyl acetate and dichloronethane. The inpurities arez
filtered out andltRé fBlt4t&6i smmgdepdr abéd theer comguoed ppesained 5 23

o1 Y b W hmtei o 090 SFRARIBF R Chapp 2oL T Rt 1.
together under an inert atmosphere. '

The reaction medium is cooled down to 0eC, then-1.38
ml of TEA is added dropwise.

| Agitation is carried out for 15 minutes, then 1.44
15 ml of'diphosgene is added dropwise.
- The reaction medium is kept at 0°C for 30 minutes,
then left to return to ambient temperature.

The reaction medium is then diluted with

diéhloromethane, washed with an aqueous solutioﬁ of
20 tartaric acid at 10%, then with water.

Folleowed by drying over  magnesium sulphate,
filtering and concentrating by evaporation of the solvent
under reduced pressure in order to obtain 0.6i5 g of
¢rude product.

25 - The crude prodgct is purified by c%romatography on
silica eluting with a 90/10 mixture of
dichloromethane/acetone.

In this way 0.320 g of the chloride of 3-

(benzoylamino) -1-pyrrolidinecarboxylic acid which
30 crystallizes is recovered. The corresponding yield is
28%.
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M5 (ET) mz: [M+ = 166, 137, 82, 55, 42. 10 Exanple 5 51 January 2005
3--benzoyl -1, 3-di azabi cycl o[ 2, 2, 1] heptan-2 -one 1.01 g (5.43 mol es) of .
1, 1-di met hyl et hyl 3-amino- |- pyrrolidinecarboxylate (Mw 186.25 @)
(described.in the Patent Application ¥$€ 9801426) and 10 m of 15 .

di chl oronet hane. are m xed together under an inert atnosphere, the solution

is cooled down to , th 76 f TEA {s added dropw se. Agitation is
carried out for 0155%% rflt ggg}n I“‘gPTer?ai n?’gﬁﬁ}"ﬁg R 1@tipeFalBPEIEt ¥C, t hen
0.63 m of £neth benzoylved! igde: | snaddrd-c ThembeaRLEAN ﬂ?d'llém #nﬁf lgft to

return to anbient tenperature, then diluted by adding. 10 " o]
di chl or onettiedr@hytrefvgasti on*mediumis then washed with an aqueous: 25

solution of tartaric i t .10% followed by dryjng. over gnesi_um
sul phate, fil tetrI?lr?g Se?ﬁ tﬁﬁ% ith %‘?g‘?ﬁ%t ﬁg‘ﬁrel i)és? ﬁ%’na@éﬁngg'gga ation

under redueddapriessubeutiodlod 0fi thiuk Bi@HthYhethyh <31 vibherzgydeaniaio) -
1-- pyrrolidi necarboxylate (M= 292.36 g) is thus obtained in 30 the form

of a yel | oR9Ged SrRevdser ESpbRErAYYIrefdrre- 82% 1.30 g (4.46 mmies) of

this conmpound ig gbxed,Wak,d9oA1 ;Qf : I ), Bt &V 17100\,1,4143
GB. doc 31 Januar ygﬂze005w31 The sol ﬁ?l gﬁg%gﬁggor’gg’cgb\%% ?%E%C,Q:t h\e7rjl8 .12 m
of - a sol ufpon df himetogen theor isdg tatt 63 1wl eshtihnedndidmandl Homr

i ntroduced_pr. ively. The solvent i.s t ted off und duced
5 pr ossur c"REGE 5761 CRIPSEBTIFRI Hl HLPHeBErb st TP my ofRFor Pl X1 M =

226. 706 9) ofSabBHscohtalineghén &h@1f 8F M At BEOWNacPE! inl =B1ud i¥hekE cl ose
to 1000. 10% in water are added. The reaction medium is diluted oy
with ethyl acetate then washed with a solution of o
tartaric acid at 10% then with a phosphate buffer
solution at pH = 7, then with water.
15 ‘The organic phase is dried over magnesium sulphate,
filtered and concentrated by evaporation of the solvent
under reduced pregsure. |
0.315 g of crude product 1is thus obtained, in the
. - form of a yellow solid. |
20 This crude product is purified by chromatography on
silica eluting with a mixture of dichloromethane and
ethyl acetate 90/10. . |
0.140 g of expected compound CyHisN;0s, (M = 216.24
g), in the form of a white solid, i.e. a yield of 28% is
25  in this way recovered. S
IR (CHCl;): 1801, 1775, 1675; 1620, 1603, 1582 om™l.
MS (positive electrospray) m/z: [M]* = 216,_105,;77;

Example 6
- Potassium salt of traﬁs—G~[(pheny1methoXy) carbonyl] -2-
30 oxo0-1,3-diazabicyclo[2,2,1] heptan—Bwacetic acid.
1 g (3.12. mmoles - M = 186.25 g) of 1-(1,1-
dimethylethyl) and '2—(pheﬁylmethy1). trans-4-amino-1,2-

pyrrolidinedicarboxylate (described in J. Org. Chem.
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1.01 g (4.46 nmoles) of the conpound obtained 10 previousily J2R%25el4%0%s
10 m of dichloronethane are m xed together under an inert atnospHere. The

- reaction mediumis cooled down to OC, then 1.36 ml of TEA is added

dropwi se. Agitation is carried out for 4% mnutes, then 1.41 15 nl of
di phosgene is added dropw se. The reaction nedlun1|s kept at OC for 30

minutes, then left to return to anbient tenperature. The reaction medi um

is then di | aved,wseh 3doehBoneiet hane) wishked rahtirafuagusossosalubiron of
then with water. Followed by drying over magnesi um

20 tartaric ?ﬁii gt 10%
sul phate, fitd, ﬁﬁmaﬁﬂeEGHEeﬁP?aﬁﬁﬁg”Byoévgﬁér&Fﬁowlﬁﬁdtﬁ@9§6h@§nt under
reduced pressurerhd PEMEEibA ABLALA 95613rg b rehue,pRAduGhs (Zp lhe crude

product is purified by chromatography on silica eluting w
nlxture of adi epbéedhethaperatarendor 4 Hicummy tha&20fgro$ hbershhori de of

~(benzp y|$ﬁb Ro) - I -pyrrolidinecarboxylic acid which 30 crystallizes is
recovered e corresponding yield is 28% R \Brevets\17100\17143 GB.doc 31

January 2005 32 BobBowgd (By3aimmlies) wafcH heciaFie vl @eisa €ONRRYNGakBin hen
di ssol ved under an inert atnosphere in 18 m of  tetrahydrofuran:
sol ution i s"ibBl 83 FsMEQH -s98etioneri2 BHrtaric apig. Eqw¥ﬁﬁuttbﬁnof

o Poursbt S EATFLEMBELAL) b oo gt ePMRL O RLERR L O r o, A
agitation is coﬁfhmu@dg&mlclpheae ndmdnﬂedfuyéfﬂmﬁqﬁﬁsﬁ@ml§ua¢h@M@ﬂ to
rise. At 0G 3:? red 11911 Ceetégl'\?gl!lg 1é hgwpaSOrg?:edogf%alrutlgélrc aglllgeciin
sol uti on at P re

: pressure..

1.21 g of crude product is thus obtained ‘which is
purified by chromatography on silica, eluting with a
mixture of dichloromethane and ethyl acetate 80/20.

.15 - 0.99 mg of 1-(1,1-dimethylethyl) and 2—(phenyl
methyl) trans-4- [ [ { {(2-propenyloxy)carbonyl]lmethyl] amino] -
1,2-pyrrolidine dicarboxylate with molecular formula
7C12H30N205 M = 418 g). is thus recovered.

6 ml of a 4 M solution of hydirogen chloride in ethyl

2_Q acetate, is added und_ei: a nitrogen atmosphere and at 0 °C
to 0.99 g (2.36 mmoles) of the compound obtained
previously. The reaction medium is then left to react at

‘ambient temperature for 15 minutes.

-~ ‘The solvent 1is evaporated off ~under reduced
25 pressure. A  crude Pproduct is obtaiined which 1is

crystallized from ethyl ether in order to obtain 0.95 g

phenyl methyl trans-4-[[[(2-propenyloxy) carbonyl]

methyl]amino] -2 -pyrrolidinecarboxylate dihydrochloride,

with molecular formula Ci7H23N204, 2HC1 (M = 394 g).

30 - 0.5 g of this product is dissolved 4in 20 ml :of
 dichloromethane and 1.3 ml of 2N soda and 3ml of water

are added. The solution is left to settle, followed by

extracting with dichloromethane, drying over magnesium
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10%in water are added. The reaction nediumis diluted witH denydracdlat e
"then washed with a solution of tartaric acid at 10%then with a phosphate
buffer solution at pH = 7,.then wth water. 15 The organic phase is dried
over magnesi um sul phate, filtered and4concentrated by evaporation of the
~solvent under reduced pressure. 0.315 g of crude product is thus obtained,
inthe for f a yellow splid. 20 This crude oduct s purified by

chr omat ogr 7 st FE’a‘fg]I]LFterrrkPQ/vi f‘ﬂaa tlﬁ%(t%‘%"%’f‘t_ dischg‘é‘?B%?F%‘ﬂe and

ethyl acetgte QMIP. rLaddd pfsfxpect ed conpound CL2HI2N202, (M 216. 24
g), inthe formof a white solid, i.e. ayield of 28%is 25 in this way

recovered. IR BLHCIR) of80freg77dianBys,; ik62@hus608®btas82deom 1. Théb

(positive tros mz: IM.,= 216, 105, 77 Exanple 6 Potassium salt
of trans- géffié%%rg%%%%%é%)wcagr onyl] -2- 30 oxo-l,3-diazabicyclo[2,2,1

] hept an- 3-acetion asigl 1(@. (13 12undBY)eS of Mthd 86 2ame Of obEh 1eédy! et hyl )
and 2- (phenyl nethyl) trans-4-am no-|,2- pyrrolidinedicarboxylate (described
in J. O gPTHERURY pieveiseptyed 43 @é de Beevandbryleoss 33°d991, 56,

3009- 3016) f, tet ‘ | of allyl bronpacetate and 660
apd Yyl Sl sty %,

Al of TEA are m xed toge mediumis | eft to react under
agitation at @ibigehtofedpphatygesef ds. bdealur s, Afhen fler nBirhoss af 5 50C.

"Fol lowed by dilyting wth ethyl. acetate a shing Wwth an aqueous
sol ution %Q%ﬁ%ari g:.f.‘l.s ac?"ﬂf 51918 004 St h@age%?t h Y5985t uat S RS

sol utien QftnfRHHEPLMR | @@er THE hoRR@ANI, PHARExE B Al IRMQUS!i IRAEST UM
sul phate, 10 filtered. then the solvent is evaporated off undér reduced
mg of DMAP and 88 pul of TEA in 10 ml of acetonitrile o
heated to 70°C.
After the addition is finished, the reaction mixture
is again heated forlone hour, then cooled down, diluted .

15 with ethyl acetate and washed successively with an
Jagueous solutioﬁ of tartaric acid at 10%, then with a
saturated aqueous solution of sodium chloride. After
drying over sodium sulphate, filtration and evaporation
of the solvents under reduced pressure, 58 mg of crude

20 product is obtained. This product is 'purifiéd by

- chromatography on silica eluting with a dichloramethane /

ethyl acetate mixture 8/2 in order to produce 19 mg of 2- BTN
propenyl trans-6- { (phenylmethoxy) carbonyl] -2-oxo-1, 3- o
diazabicyclo[2,2,1}heptan—3—acetateﬂ with -  molecular

25 formula CigHzoN;0s (M = 344.57 g), i.e. a yield of 17 %.
24 ﬁg (0.069 mmoles) of the previous compound is
then dissolved in 250 pl of dichloromethane. 3 mg of
. Pd(PPh3)s is introduced under a nitrogen atmosphere, then
. 150 ul of a 0.5 M solution of potassium ethyl-2-hexanoate
30. in ethyl acetate is added. After sgeveral minutesg, 1t
forms a precipitate which is centrifuged and washed. twice

with 500 pl of ethyl &cetate.
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pressure_ 1.21 g of crude product is thus obtained which i’ JpUE#¥Y edf G5y
“chromat ography on silica, eluting with a nixture of dichloronethane and

et hyl acetate 80/20. 15 0.99 ng of 1-(1,1-dinmethylethyl) and 2-(phenyl
.methyl) trans -4 - [ [ [ (2 -propenyl ox¥) carbonyl | nethyl ]am no)

1, 2-pyrrolidine.dicarboxylate with nol ecular formula C12H30N206 (M = 418
g) is thus recovered. 6 mM of a 4 Msolution of hydrogen chloride in ethyl
20 acetate, is ad@eBdurderxrentedogenpatinds PhdheKEsl AM & G4 @)Q. 9% g
(2..36 mmol h onpo {ned . previously. The reaction nmediumis
then left t?&?@%@? gt'%'g%bgggflggé%éygt dr S‘i or 15 mnutes. The solvent is
evapor ated 3MR spdetruedufiedhe?2pbrpeeasure. A crude product is obtained
which is crystallized fromethyl ether in order to obtain 0.95 g phenyl
et hyl trans-4-[h’(éy{88r oPEnyPBxY5ear pBAYEFal shifts of the peaks

. met hyl Jsam ng] Rémpxﬁao}n{lgﬂ:ﬁ]ﬁﬁ%pggyl ate dihydrochloride, wth nol.ecul ar
formul a C1l7H23N20422HC1 (M= .394 g) . 30 0.5 g of this product is

di ssol ved i h-28 rnfidd} audchl 56on¥t dENeCHENATH, ;3 2nisofankN2soda @)d 3nl of
wat er are gddgd. e solution is left to settle, followed by extracting
wi th dichl oﬁoﬁgi h%#e:,ec}gry%n-gz vl na§fesi -drh R?“HBF ever ¥ £H208¥271436@B. doc
31 January 24845p: 34-sulopivet ecuf:hen {11 t(gqi:ngqa@%“dmégl;v?ylés (gyapor at ed
of f under reduced pressure. 339 ng of 4frit-e lanne I's thus obtained.
The correspondiade WsBbd 753830 5 AB-FH2(0. 314 nmol es) of the dianine

obt ai ng@ pusVviLY i %E 1: gg %g 5 zj .of tonifril 0 nd under
a nitrogen (8 §£¥l{.ré !L SErS8Pzal) T &7 s[zg;lc?igé’d. ]}Af t"e%%’ rrf%]m%ﬁ of
contact, th¥al'sel Md7on MK adddd, =undar, aMK t+ oggt =. 3@s5at MeEpheng *tand over
4 hours, to,a mxture containing 38 . .

Example 7
methyl trans—B—bénzdy1—2—oxo-l,3—diazabiéyclo{2,2,1}
15 heptane-6-carboxylate ‘
0.471 g (1.93 mmole) of 1-(1,l-dimethylethyl) and 2-
_methyl | trans-é—amino—l,2—pyrrolidinedicarboxylate
(described in J. Org. Chem. 1991, 56, 3009-3016) and 3.5
ml of dry dichloromethane to dissolve it -are mixed
20  together under a nitrogen atmosphere. |
. The solution is. cooled down to 0°C, then 269 nl of
'TEA is added dropwise. | |
The réaction medium is agitated for 15 minutes
-whilst maintaining at 0°C, then 224 gyl of benzoyl
25 chloride is added dropwise. :
Thertemperature is then left to return to 20°C over
one hour. .
The -reaction medium is diiUted with 30 ml of
dichloromethane, then washed with an aqueous solution of
30 tartaric acid at 10%, then a solution saturated with

sodium bicarbonate, then with water.
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my of DVAP and 88 Al of TEAin 10 m of acetonitrile heated Panyoy ZA0Per
the addition is finished, the reaction mxture is again heated for one .
hour, then cooled down, diluted 15 with ethyl acetate and washed :
successively with an .aqueous sol utiodéof tartaric acid at 10% then with a
‘saturated aqueous sol ution of sodiumchloride. After drying over sodium -
sul phate, filtration and evaporation of the solvents under reduced
pressure, 58 r’rﬂ'hﬁ craa@tzgnprmstums at alﬁiﬂék?dThioé’eﬁr odBREINESLWHri fi ed
DY St AR, OBSBLLEER, © diid o ALAN! G A RLDRRG dior! by
‘acetate nmiXtur in ér 'to produce Sngo - pro en

trans- 6- [(tpiwrmldmltdmmém:’@ny{deﬁ -10xdaded- pzdémaﬂoecycl o] [2 2, 1]

hept an- 3-acetate.., with . nol ecul ar_ 5 for a CL8H20N2 5 344.57 Q)
, i.e. a y| el d b 19 2f ng (6T nhdtles)s oi%flﬁe ‘f]}? &unﬁs t hen
di ssol y 13 %804 ofdi chlor-onRt Baps hgl g oef gqqppdas) 4ﬁué_§ng ntr@duced_
under a ni‘trogen at nosphere, then 58 of a 0.5.Msolution of potassium
et hyl - 2- heiaaﬁdanmrﬂatﬂianemeghamﬂetr@i:etmmaftﬁkh asifelarerteveral minutes, it

forms a precipitate which.is ntrlf ed dt 00 Al of
ethyl acetate. §® t\%éﬁe\yg'@”s\olﬁgggo\%ﬂ gldfglo d,\ﬂr%[‘: an\tlju'ah O&blﬁ 24 gy of
expect ed GRIMRANG GHRHIBKNRAE, oy M dd2- 0)3 - pyredilgidtesl .. a quantitative
yield. NVR spectrumof the proton In DMSO,_ at 300 Mz chem cal)shifts

of the peaksambawylasn ardmnaliasulas yFormgs (GedNady 9156: 348
N- CH2- CHN-, 7 e CHN-CH2i 3.23 (d) and 3.41 (d)
TC—-N1?€:12 %5“:2?‘%% ac?gld% = cﬁic?l&@k 4.13 (Is) : I\I-EJH)Z-?QJHI\I- CHRi (5) 16

(s) : =C O CHZ.4@aH5ig 7. (38](97) irecG6HS - GHQ sist] N&dmﬁdveobﬂ:@cﬁ&@spray)
mz: [2MK + H, , = 723, [2MK + Na]+ = 70 4 Ks] }[xl% Na]+=--"’
365- [NK pqﬁw;ously is mixed under a nltrog n atmo phere wit

of ethyl acetate in order to dissolve the compound, then
the soluticn is cooled down to 0°C, 2.89 ml of a solption .

15 6f 4 mole/l of HCl in ethyl acetate is added.-

At the end of 15 minutes, agitation is .continued at
ambient temperature for 1 hour.

The solvent is then eliminated by evaporation under
reduced pressure.

20 In this way 0.350 g methyl trans-4-(benzoylamino)—zé_
pyrrolidinecarboxylate hydrochloride with molecular
formulé C13H1gN,05, HCL (M= 284.744 g) .is thus obtained in
the form of a beige solid. L |

0.327 g (1.15 mmole) of- the compound obtained

25  previously, placed under a nitrogen atmosghere, is wmixed
with 4 ml of dichloromethane. . '

The suspension is then cooled down to 0°C, then 352
pl of TEA is added. The reaction medium is agitated for
_ 15'minuteslat 0°C, then 138 ul of - diphosgene is’ added.

30 Agitation 1is éontinued for 5 minutes at 0°C, then the

reaction mixture is left to - return to  ambient

temperature. It is also left to react for. 30 minutes.
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343. Exanple 7 methyl trans-3-benzoyl -2-o0xo-1,3- di azabi cyciloPgngany 2005

“ hept ane- 6- car boxyl ate 0,471 g (1.93 mole) of 1- (1, 1- dinmethylethyl) and

2- nethyl trans--4-amno-1, 2-pyrrolidinedicarboxylate (described in J.

_Org. Chem 1991, 56, 3009--3016) and 3.%7m of dry dichloronethane to

- dissolve it are. mxed 20 together under a nitrogen atnosphere. The
solution is cooled down to OC, . then 269 Al of TEA is added dropw se. The

reaction medi um i Thagi t aeadtion 15mm1mumes iwhi | shefini nHalgtea at wd€nL t hen
224 ttl of b hIor| dd ropwi se. The tenperature is then
left to ret urag 3%’2‘8‘%@0% h%%? gTWét?leaﬁ‘ﬂl 8AURRHBU Y S idut ef with

30 m of dithkoappet haid-, athernpnashed Wi bt ian agueous, sol
tartaric acid at 10% then a sol ut'i on sgturat ed w t%o Cslrsn(&)dl#lrﬁ |cairf%onate

then with waPRPIeR VR BPRaEF100\ 17143 GB. doc 31 January 2005 36 The
hate, filtered,. and

reacti ongredi um i gedr, Edfﬂ%fgﬁg?ﬁ? é“’mc?# VSO hat uiRddiingiindg by

concentrated by evaporation o
pressure. 0. @V@D@tatalcyfel bodeei | rédudddls pebaured WhigCheios o5 JHrkH
- chr omat ogr ap on sili,ca usjng a dichl oronethane/ net hanol m xture 9 /1 as

eluent. In t% %‘if 0i%99 fhB 1-ebgajued netiiicdt hylip anguzifiedhylby

trans- 4- (bertamd.nﬂsmdg;} 2- py[)[,lol i di ggy;dicarb te W th. nplecular
formula CLl8H24N205 (M &348 g 10 is rec(g%/ered%:iﬂtq eIH 74%20. 400

g (1.15' mTﬂJ@hlﬁrWWmm alingohreprad/isaus! y i s mxed under a
nltrogejjoat nospheie Wlth93 m _gof et h¥1| acet at e |n order to dissolve the
conmpound, then trans-4-(benzoylamino) -1-

‘ (chlorocarbonyl) -2- -pyrrolidinecarboxylate hydrochloride

(Ci4H1aN204, HCl (M = 310.74 g) is thus recovered, i.e. a

@

yvield of 26 %.
93.7 mg (0.301 mmole) of the compound obtained
15 previously, is mixed under a nitrogen atmosphere'with 3
-~ ml of tetrahydrofuraﬁ. The temperature of the'solution a
is  lowered to  -78°C, then 332 ul of  lithium
‘bis{trimethylsilyl) amide in 1M solution is added
-dropwise into tetrahydrofuran and the reaction medium is
20 kept at -78°C for another 5 minutes. ' | |
The reaction medium is agitated for 30 Huﬁutes at
ambient temperature
The solution is then cooled down to peC, aﬁd.SS ul
of acetic acid is added. 20 ml of ‘ethyl acetate and 3 ml
25 | of a phosphate buffer at PH = 7.0 is addea.= The eolution
is left to settle, followed by washingﬂwith water, drying
ever magnesium sulphate, filtering and Concentrating by
evaporation. 76 mg of a foam is thus obtained which is
purified by chromatography on silica’ eluting with a
30 .dichloromethahe/acetone,mixture 97/3.
5 mg of pure expected compound,  with ‘molecular
formula (CigH;4N;0,, HC1 (M = 274.279 g), is recovered i.e.
a yield of 6%. - ' R |
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the solution is cooled down to OC, 2.89.m of a solution 315JafuarirelVéepl
of HCl in ethyl acetate as added. At the end of 15 mnutes, agitation i$§.
continued at - anbient tenperature for 1 hour. The solvent is then

el i m nated by evaporation under redu@&d pressure. 20 In this way 0.350 g
methyl trans-4-, (benzoylam no)-2-. pyrrolidinecarboxylate hydrochloride
with molecular forrmula CI3HISN2G8, HO (M= 284.744 g) is. thus_ obtained
in the fdfn GIHGL:Hei §8050l ilF72.,0.1323 g YEE215 1hRA €)1 BF° 1 het &orPdbund

obt ai ned p i Y, rpjace ndey. itd o atywpsphere, is. mxed with 4
m - of di cm?hﬁ%ﬂ .[@he_s%g%én?ilosﬁ' ﬁség{’hgﬁﬁc’ooﬁ'd down to OC, then 352
Al of TEA is added. The reactton nediumis agitated for 15 mnutes at 0OC
then 138 Al of diphosgene is' added. 30 Agitation is continued for 5

m nut es atEXRPke\ iR the reaction mixture is left to return to ambient
tenper at ur ok 180&5&&-&-00&@@%@ 149005301 M NGt £5ap Rey-BLgVet s
\171. OS\ 1 4%{%3.63:0 31 January 20 37 -QI'}F]e reacti onakr)re lumis then

di'l uted wi kzh 2 .dilddpgranethrarrerbamndlateshed with an aqueous sol ution of
‘tartaric acid; _ate 10% éhen wi th water .and dried over iﬁom nesi un}gsul phat e.
After filteringheRETIERER &5 oFFRThEFe® Wy 1BydboPAPEGAT UM rBduced

pressure. ha3b0iiiatddden BxARPIE I8 tduisriobiqi PedmWoi.ol i opurified by
chromat ography on silica eluting with a dichloronethane /acetone m xture.

95/ 5. 10 937 -djimstthydtahhyd)r and £-ghransbye ey hoyrans (¢hisieeat bonyl
- 2- Li.di hoxy: at | o | HLAN204, = 310. 74
PG T e a R AL U e e TG oty ofbERe Y

conpound alsteai,nede, 3009-3016) in order to obtain the expected T

a

compound with an overall vield of 5.4 % over 4 stages.
Example 8 ‘
phenyimethyl trans-2-oxo-3- (phenylsulphonyl) -1,3-diaza
15 bicyclol2,2,1lheptane-6-carboxylate _
2.97 g (9.26 mmoles) of 1-(1,1-dimethylethyl) and 2-
(phenylmethyl) tran5u4~amino—i;2—pyrrolidinedicarboxylate
(described in J. Org. Chem. 1991, 56, 3009-3016) with

-molecular formula Ci7Ha4N20, (M = 320.392 g) are mixed

20 together under a nitrogen atmosphere and 25 ml of
dichloromethane is added. The reaction medium is cooled
down to 5°C and 1.3 ml of TEA is added. Agitation is
carfied out for 10 minutes and then -1.63. g of
benzenesulphonyl chloride is,addéd:»

25  The reaction medium is left under aéitation at 5°cC
for 15 minutes, ‘then the temperaturem of the reaction
medium is left to xise to 20°C for a duration of 45
minutes. '

~The reaction medium ig - diiuted using

30 dichloromethane, followed .by washing with an aqueous
| solution of tartaric acid. at 10%, then with phosphate
buffer at pH = 7.0, then with a saturated aqueous

solution of sodium chloride. = The reaction medium is
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15 previously, is mixed under a nitrogen atnosphere with 33H Japuary 2005

- . “tetrahydrofuran. The tenperature of the solution is lowered to -78C, then

332 | of -lithiumbis(trimethylsilyl) amde in 1Msolution is added
dropwi se into tetrahydrofuran and the rgaction nediumis 20 kept at -78C
- for another 5 mnutes. The reaction nediumis agitated for 30 m nutes at
“anbi ent tenperature. The solution is then cooled down to 0C,. and 55 jtl
of acetic a€irdeds aithed. wagnesohmet byllpheetat emmhd Bhal 2b6lwkna phiesphat e
buf fer at pH.= dded. .The is left to settle, followed by

| ut
washi ng Wit VGRE I%tegrylngung$§} %@ﬁ%&?ﬁ%ﬁi?ﬁpﬁﬁate filtering and

‘concentrating by.sewppeEatdafie 7fro8uet ajiOﬂﬁhhsdHE#id&EaWHﬁéthéﬂ"S
purified by chromatography on silica eluting with a

di chl or onet RRFREPLESESR eﬁil Burel lgges, e@?@%prUheae)@p@éﬂé@qgmmmﬁﬁ with
nmol ecul C 0 274.279 g), i1s recovered i.e. a
yi el d O?f6%?95”ggﬂgge%§g%§¥§ é\f5?%% 8gygoc 31 January 2005 38 IR (CHCI3 )

: 1805, 1779, 1743061668f 116031-d588th{a86heM) ' andMB-(Ehenym z: [M +

27.4, 215, 16 5 7a.5 phenyl met hyl trans- 3-
benzoyl--2 ﬂﬁghxig HFQ?ﬁﬁlcngBEe y15uipha Y%ﬁ@m¥§°éaﬂb8xylate The-

operation’i §¥9%lh§ﬂn@!§l§chﬂb@x 1a§é%h€h ?ﬁ@!e&ﬁlart Eagm{lﬁlgl e '&sExa”D' e
7, starting from0.92 g of Y | - di et hyl et hyl) -pheny
“trans-4-am Y- %, 250105§9r96Iialhbdﬁcaeng§raﬁe VHashr cbedebponds €bg Chem

1991, 0 6) I order to obtain the expected conpound with an
overal?’yleg 91%9% éf/gover 4 stages. Exanple 8 - pheéenyl net hyl

‘trans- 2- - 0x0- 3- (phehykbsul plonyoled) diczarhd bhilpHhdndide obthinbapt ane
- 6-carboxyl ate .
previously is mixed with 10 ml of anhydrous methanol.

The solution is cooled down to 0°C and 8.2 ml of a

.8olution of 10 mol/l of hydrochloric acid in methanol is
15 added at this temperature.

The scolution is agitated at 0°C for 5 minutes, then
the temperature is left to rise to ambient temperature.

After 30 minutes, the methanol is evaporated off
under reduced pressure, the reaction medium is taken up

.20 several times in methanol then in dichloromethane. The
'_hydroéhlbride is then crystallized from ethyl ether.
' In this way 3.2 g of phenylmethyl trans-4-
[phenylsulphonyl) amino] ~2—pyrrolidinecarboxylaté hydro-
_ . chioride, with molecular formula C33H,eN20,S, HC1 (M = |
25 - 396.896 g) is thus obtained, which correéﬁonds to a yield
of 96 %. - :

2.78 g (7‘ mmnoles) of the hydrochloride obtained
previously is mixed under an inert atmosphere with 28 ml
of dichloromethane. |

30. - The reaction medium is then cooled down to about 0-

©5°C, then 2.15 ml of TEA is added.
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2.97 g (9.26 nmmles) of 1-(1,1-dinmethylethyl) and 2- (phenglndttyddy 2005
‘trans--4-am no-1, 2-pyrrolidinedi car boxyl ate (descrlbed inJ. Og. Chem:
1991, 56, 3009-3016) with nolecular fornmula Cl7H24N2O4 (M = 320. 392 g- )
are nixed 20 together under a nitrogefQatnosphere and- 25 nl of

di chl oronet hane, i s added. The reaction nediumis cooled down to 5C and 1. 3
m of TEA is added. Agitation is carried out for 10 minutes and then 1.63
g of . benzendSiittd®yl. chf or coBLIEUEGdedtons FRe rBEESH mEdi unfis left

under awiﬁ%gqé%égufgscéég2£é§ ﬁggﬁ%ént@egn&hg obeMPELAl W & it heer €action

mediumi s oriset r a duration of 45 mnutes. The reaction
medi um i s diphiidgdred issiatfleBO d| chl or onet hane, fol |l oned by vvashl ng wth an

-aqueous soI ution of tartari c id at %O(V then B:répho uf fer at
pH = t herf tl??aé:ts"é%rhrr?ﬁ “éq’cféo sl uttlhc}ﬁ “?oe&p ]%ehl 7t de. The
reacti 9” fﬁe%ﬂm&és RABERVEL 3\ok7 M ledhid 43 B 866 021 tlam@ariv 200b339 dri ed

over rragne5| um sul phate and the solvent is evaporated of f under reduced
pressure. i 5 gddﬁdvcrbkieepr@éa@tlpsl t osdbbm ai ﬁ@d wﬁﬁéhtﬁ‘@l using

- chr omat og on | ica el W|th a d| or Lay!
acet at e mcﬁtcgﬁeo e%é“ TE 06 e ((11 1565k ralh Iejf aag é ‘ﬁe%yl

net hyl ) t%@ﬁ%d&s[sdﬂ&@%ﬂi&ﬂﬂ@ﬁﬁﬂiﬁ)&ﬂﬂ&&ﬂde].dﬁied-over magnesium

pyrrolidinedi carboxylate wth nmolecular fornula C23H28N206S (M = 460, -

552 @) i s SHERh a0k FONATET At s aBicerh BFSARIRE of 95% 3. 83 g
(8. 31, gnol es) fnhtéh%]ss Oﬁ%lmﬁi onéay@@?owpm' QUS| b S HE X Geh YR 0 10

_of an’%ydrous met hano e so ion 1s"cooled down to"0C and 8.2 m of a
: sol ut i or.sofpudii fridd | bpf chirgueboblrephy agi dsiliowet hahvtihg ml‘ach;led at -
| Ihls tenp%&éﬂioromethane/ethyl acetate mixture 9/1. o

1.82 g of phenylmethyl trans-1-(chlorocarbonyl) -4~
[ (phenylsulphonyl}amino] - 2 - pyrrolidinecarboxylate,

15 with molecular formula ClﬁhgclNQOSS- (M = 422.89 g) -is .
recovered, which corresponds to a yield of 61%.

1.81 g (4.28 mmoles) of the carbamoyl chloride
obtained previously is mixed- under an inert atmosphere
with 31 ml of tetrahydrofuran.

20 The solution obtained is cooled down to -70°C, théen

4.7 ml of a 1M solution of lithium bié(trimethylsilyl)

amide in tetrahydrofuran is added at this . temperature
~over 10 minutes. '

. The reaction medium is agitated for 45 minutes at

25 -70°C, then the. temperature is left to rise to about 0°C.

The reaction medium is keéept at Ehis temperature for 2

hours 30 minutes. ’

"Then 295 ul of acetic acid is added.

The reaction medium is diluted with'dichlofomethane,

30 then washed with a 10% agueous solution of tartaric acid,
with a phosphate buffer solution at pH = 7 and with a

saturated agueous solution of sodium chloride.
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‘The solution is agitated at OC for 5 mnutes, then the tedpefatesry 280beft
to rise to anbient tenperature. After 30 mnutes, the nmethanol is :
evapor ated of f under reduced pressure, the reaction nediumis taken up .20

. .several times in nmethanol then in dichlgqonet hane. The hydrochloride is

. then crystallized fromethyl ether. In this way 3.2 g of phenyl nethyl
“trans-4- [phenyl sul phonyl ) am no] --2-pyrrolidinecarboxyl ate hydro-'
chloride, with nHcdduhard f eynubayiGh8HIAR04Gagn&iuhM suP5h306, 89%6nd) i s
t hus obtai ned, which corresponds to a yield of 96 a. 2.78 g (7 mvl es) of
" the hydrochl S8 GitEiNed© HERSIBIYIE Hedrathdgiesiiiqert at nospher e

with 28 ml of digghl akquethapgaudP. +Eh 15]'5,%5' i [ .S t ool ed down
to about 0- 5C, then 2.15. %1 of TEA igpa ed%&%@%@\%e%]t[ﬂgi\oﬁg%g’&%léﬁs
GB-doc 31 Jndary 2003040 Agi dathborosecbate ey oradstat auteiskaira

~tenperatyre rised. between 0 and 5C, then 0.46 ml of diphosgene is
‘added Thg re%otl S r?e&)‘lel??ﬁ‘i s kept at thi.s tenperature for 5 4 mnutes,

then a 10% aqueous: Sehdlsi Owa®f bant amiC aF d expedraddeGontdifidEacia
medi umis diluted _using dichloronethane, decanted, washed, wth. a..
satur at ed- FUESH 83015 BH 20fCisBoiNafy T h(Mr + 0286 dfRBAIdVErs miyragiadn

sul -phat e; a%i%n%%%gg\glj\]hdgnggy a' S’&%‘ﬁ Iggrﬁis%ure. 10 In this way 3.1 g of

a yellowoil 1s obtain ichis by ¢hr omat ography on silica,
eluting witRhMR stechiomowiEt hhrepeblipn acetate m xture 9/1. 1.82 g of

- L R R T
_422.89 g) iand multiplicity:
2.15 (m): - O=C-CH-CHz; 2.85 (d) and 3.08 (d): O=C-N-CH;
3.62 (m): O=C-CH-N-CH;; 4.94 (s): Ozs—N-CE—CH;; 5.16:
COCHaCeHs;  7.34  (m) : CeHs; 7.57 (m} = 7.68 {m) and

15  8.03(m): SO,CeHs.
IR (CHCls): 1780, 1743; 1586, 1499 cm™.
MS (positive - electrospray) m/z: [2M+Nal]®™ =  795;
- [M+Na+CH,CN]* = 450; ([M+Nal® = 409; [M+H]* = 387.

20 Example 9
.. phenylmethyl trans—3—benzoyl—4—methy1—2fOXOwl,3—diaza—
bicyclo[2,2,1] heptane - 6 —-carboxYlateJ
18.69 g (58.52 mmoles) of 1-(1,1-dimethy1-e£hy1) and
of 2-(phenylmethyl) 4-oxo-1,2 pyrrolidinedicarboxylate
25 - (described in Chem. Pharm. Bull. 43(8)1502~1306 (1995))
with.mmlécular formula Cy/H,NOs (M = 319.361 g) -and 500
ml of anhgdrous ethyl ether are mixed together under an
inert atmosphere.
| A suspension of 10 g of CeCl3 in 50 ml of anhydrous
30 ‘ethyl ether is added to the solution obtained. |
The suspension is agitated'for'30 minutes at 20°C,

then cooled down to . —-60°C.
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recovered, which corresponds to a yield of .6la. 1.81 g (4328Jarma1lx:@s)20@$

t he carbanoyl chloride obtained previously is m xed under an inert }
atmosphere with 31 m of tetrahydrofuran. 20 The solution obtained is
cooled down to -70C, then 4..7 ml of g 1M solution of |ithium '
bis(trinmethylsilyl) amde in tetrahydrofuran is added at this terrperature

- over 10 minutes. . The reaction nediumis agitated for 45 minutes at 25
-70C, then the 20emﬂ1ercﬁtuare3Msst1tlbn ifs MaeMpBaboilt 8€hyThetheactiison
mediumis k é gls tenperature for 2 hours 30 m nutes. Then 295 | of
acetic aci EI de The reaction mediumis diluted with dichl oronet hane,

30 then Washed Yhé N8 a O YRd WRQHSInS Ol $1t 1 88t Ot ot ARt Ce@€l €, howirt Bita
phosphate buffer solution at pH 7 and with a saturated agueous sol ution of

sodi um chI oﬁpd@, RheBr dvet St UTI431EB166E 31 UkdriaF9 2005 ¥ETFol | oved
by dryi er nesi u uI h te, ncen tin o] ness mder
reduce g Lﬂ'm € crude- t%ragl c?tt i 31 p%gl 5% dfl%)fi c%‘rl%na“ﬂoér a%hyll(5

silica, UShQﬁe@uSI cfJ1ertarmt hafie NIgChy! BsEL@red Myt usetrdcObnd ad cél uent.
In this way 244 ng of expected conpound with nolecular fornula Cl9H1eN205S
(M = 386. 48ighlgyomehapea; fdd-teripg chtker PESRBAGS RIASE yig| a'aéﬁﬂefzto NVR

spectrum o e 10 1 t ngg he fts 9f the
peaks in p%%r%ﬂang&gn% t1pl |C!(l:ﬁ§doc %vel?n)%%%& éll—nl?m;glﬁ?hg?@( “d) and 3.08

(d) : O=C tbfEEntraéd (:0)dry@séisOih&ler()slédubéder(as)sureOZS-N-CH-CHZ 5. 16:
CO2CH2C6H5i 7. 34 5.
SRCol® . IR (Rt (CHL ( 9 %8@11 ?ﬁislgng%s ngégg‘%ﬁ“’gw%‘ 17 pulrith

by chromatography on gilica eluting with a

M’

dichloromethane/terbutylmethyl-ether mixture 90/10.
' 7.21 g of 1-(1,1-dimethylethyl) and 2- (phenylmethyl)
cig-4-hydroxy-4-methyl-1, 2-pyrrolidinedicarboxylate, with-
15 molecular formula C;gH;sNOs (M = 335.404 g) is obtained
ie. a vield of 36%, as well as 2.5 g of the alcohol
‘epimer.
3.17 g (9.45 uwmoles) of the compound obtained
‘ | previously and 70 wml of dichloromethane are mixed
20 together undef an inert atmosphere. The reaction medium
is cooled down to 5°C and 2.3 ml of TEA, then 1.28 ml of
'methane-sulphonyl'chloride is added dropwise. Sy
The reaction medium is agitated for 45 minutes at |
5°C.
25 Followéd by washing with a 10% aqué;us solution of
tartérié acid, then with a phosphate buffer seolution at
pH 7, then with water.
'The organic phase is dried over magnesium sulphate
- and concentrated to dryness under reduced pressure.
- 30 3.9 g of an o0il is thus obtained which is purified
by chromatography on silica eluting' with é s

dichloromethane/ethyf acetate mixture 90/10..
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M5 (positive - electrospray) mz: [2M:Na] + 795; [ MtNa+CH3CNJanwary 29505
“[MENa ] + = 409; [MtH + = 387. 20 Exanple 9 phenyl nmethyl trans-3 °
. -benzoyl - 4- net hyl - 2- oxo- 1, 3-di aza- bicyclo [2,2,1] heptane -- 6 -
- _carboxylate 18.69 g (58.52 mmol es) of 131, 1-di nethyl-ethyl) and of
. 2-(phenyl nethyl) 4-oxo-1,2 pyrrolidinedicarboxylate 25 (described in Chem
“Pharm Bull. 43(8)1302-1306 (1995)) wth nolecular fornmula CL7H2INGG (M =
- 319.361 g) and 500751y off arhydnouds reithyll caithan angl ¥ xeghHagat-her under an
- inert atnosphere. A suspension_of 10 g of CeCl3 in 50 ml of anhydrous 30

ethyl et her TFhYdde o 4 He tdelud d mssdleedphpsy lusieflsi dn 45 agi t at ed

for 30 m nutRe @l i20Ge dikeRHaghaddonm g, A B \ 17100\ 17143
GB. doc 31 January12005’e 42l 20 rﬂg&lof ae 3M sol lﬂ@%(%rllllo %%@p%}n et hyl et her

is then addediz/NeS r Bact io¥B el M | s |¢otaredadiidiorcdrhessonds - 60C,
t hen theste%%eragrtire«idl %gl e]1;9t9 torise to OC over 5 30 mnutes.

Neut ral i zat i on % £ Carri Ut with a 10% aqueous- sol ution of NH4C

fol l oned by extractddigtsicoh ofli ghbor gnetshane mid1d£y i 88, thie HAN. Phase
is washed- with water, dried over magnesi um sul phate, and concéntrated to
dryness und@PtPddgledPpreiausdy ot 1603304 obf ardigidthisl fdmmarsbiai ded whi ch
is purified r@iﬁ ¢hponat ography on silica eluting with a

di chl or onet ﬁane terbutyl nethyl -ether mxture 90/10. 7.21 g of

1- (1, 1- di et hyl ebh§gl-ngand .28( pheldaretdy|JaN; is then added at 20°C,
: rroljdinedi carboxyl ate, with- 15 nol ecul ar

cis-4-2]}/[gr0)éé-4-rreth I-I,2--,§% X

for mul & C18EIENGEACERPE B8d14G418) hpatedt aFnl°F. £ora2y heugsef  Bé%eTas wel |
as 2.5 g of cbBRiabCafiin, CREMls Polikel (2ndd WY Ch Obe! N EHPAHY

‘obt ai ne :

: extracted with 250 ml of dichloromethane. The organic
phase is washed with water, then dried over magnesium
sulphate = and evaporated -to dryness under reduced
15 pressure.

2.4 g of crude product is obtained which is purified

by chromatography on silica, with a dichloromethane/ethyl

acetate mixture 95/5'as eluent.

1.66 g of 1—(1,1~dimethylethyl) and 2- (phenylmethyl)

'._20 trans—4—azido—4—méthy1—1,2—pyrrolidinedicarboxylate with
‘molecular formula C;gH,.N,0; (M = 360.42 g) is thus
recovered, (titre approximately 30% by wéight)'which
corresponds to a yield of approximately 25%. |

1.85 g of the azide obtained Qrevioule'_(i.e.
25 approximately 1.7 wmmole) is disgsolved in 18 ml of
toluene.. , _
1.38 ml -of Bu3SnH and 84 mg of AIBN are then added
at 20°C. '
The reaction medium is taken to 75°C and kept at
. 30 this temperature for 2 hours.
The toluene is evaporated off followed by re-

dissolving in ethyl acetate. A saturated aqueous solution
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previously and 70 ml of dichl oronethane are m xed 20 togethefauvuer 2865 -
‘inert atnosphere. The reaction nediumis cooled down to 5C and 2.3 ml of .
TEA, then 1.28 ml of nethane sul phorzyl chloride is added dropw se. The
reaction nmediumis agitated for 45 mridtes at 5C. 25. Followed by washing
"with a 10% aqueous. -solution of tartaric acid, then with_a phosphate buffer
solution at pH 7, then with water. The organi c phase is “dried over )
magnesi umai| M@Sw Ednemideat é8 togdFyheds tarder?d eqUERE S edSure. 30

3.9 g of n ned which is purified by chromatography on
silica el u I nge% t%é@y&daqg%ﬁa%r onet hane /ethyi acetate m xture 90/ 10. .

R\ Brevet s\ 3. 7HHA 14443t GBndaBdidin Jﬁ.ﬂu&u}lt&&@ﬁ 48n 2clargedf, it is

1(1 1d|nethylethyl) and 2 -(phenyl - 1)

ci s- 4- met ALY- HoeERFELa pﬁBﬁyI‘}h%xy?rgéln’Zg BRASt i dithe IditeEr oR¥PEte with
- mol ecukar rﬁé&ﬁ’@%ﬁm@%ﬂé\gs (M= 413.494 g) is recovered which |,
corresponds "5 to a yield of 70% A solution of 2.54 g (6.14 mmol es) of the
nesyl at e -obt aixBrepr ewapestation 400f1 ofie déekréytf . ondami deeflscedr epared.

519 7:.98 | f NaN3 th ded at 2 Ot t.
medi Lr?n |(s H?%%ﬁmsé‘%eg‘ts)S C f%r ?flhzlﬁ%enﬂg ere gooﬂgtﬁalﬁgén the regcfjlgaped

into 250 @hﬁmg@@a@@ extsact edswittika250 melefcidgdy chl qnptmet hang. The
organic phase is washed with water, then dried over magnesi um sul phate

and evaporcdul QueT Wﬁiﬂé‘nq]ed&%%‘airQS%ﬁessure 2.4 g of crude

produgp 1 s obt agébeqnqum O RIS By B D1 PBUAGS 0PN A1 ALLLEE) - W LN 2

di chl or omet hané/ et h acet at’e mxt ur uent
1-(1,1- mIﬂﬂdné+§43M®ndﬂnimédh¥kﬂmd2&@#@&@lldlnedlcarboxylate with

~molecular formula CigHaeN204 (M = 334.419 g) 1is recovered.
.The yield is therefore quantitative.
578 mg (1.72 wmmoles) of the amine obtained .
15 previously is mixed under an inert atmosphere with 30 ml
of dichloromethane.

The reaction medium is cooled down to 5°C and 290 pl
of TEA, then 240l of benzoyl chloride are added
~dropwise..

20 - - Agitation is continued at 5°C for 30 minutes.’
| The reaction medium is diluted with dichloromethane,
washed with a 10% aqueous solution of tartéric acid, with
a saturated aqueous solution of sodium éarbonaté, tﬁen
with water, the organic _phase ig.dried over magnesium
25 sulphate, and the solvent is evaporated off under reduced
| pressure. i
- 950 mg of an oil is thus.obtained whlch is purified
by chromatography eluting with a dichloromethane/ethyl
_,acetate mixture 90/10 ‘
30 - - In this way 732 mg of 1- (1 1- dlmethylethyl) and 2-
_.(phenylmethyl) trans-4- (benzoylamino}-4-methyl-1,2- B

pyrrolidinedicarboxyléte with molecular formula CysHzoN20s
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20 trans-4-azido-4-methyl-1,2- pyrrolidinedi carboxyl ate w Bh Jamhegubkans
“formula C18H24N404 (M = 360.42 g) is thus recovered, (titre approxinmately
.30% by wei ght) which corresponds to a yield of approximately 25% 1.85 g of
the azide obtained previously (i.e. 25 gpproximately 1.7 mmole) is

. dissolved in 18 mM of toluene. 1.38 m of Bu3SnH and 84 ng of AIBN are
“then added at 20C. The reaction mediumis taken to 75C and kept at 30

~ this tenperdMure #aB.Z2Bougss. iEhertéobuened| s wivapor abedeebbnbiel laved by re-
.di ssol vi ng thyl_ acetate. A saturated aqueous solution

'R \BrevetsVT?iéOPf??ZS GB.doc 31 January, 2005 44 of. potassium

fluoride. Is. agbaleqe Or(30asr nykescth aghi eRhel ey AL Ur gcThgepeact  on

mediumis filtered on Clarcel, it is Tleft to settle an he "organi ¢ phase
is dried. ov@ﬁeV5OnaéHesummdmﬂqﬁkuqd Afnt el . evapbr atfi ortdfylt hacsokhvent under

 reduced pr oi . is obt chr pmat ogr aphed
on silica, %E§#PH8de§hcgo 189cﬂ?8?0ﬁ8 a%ﬂ%?n@tﬁweowlﬁhxﬁﬁrécglga %@ 560 ngy

of 1-(1,1-dehenhyl et byl brand irddapay | dEtd¥ilde solution at 4.6 mol/l

trans-4-am no-4-met hyl -1, 2-pyrroli di nedi carboxylate with nol ecul ar fornul a

C18H26N204 1PNPth3§4aﬂqga§? 8 addedered. The y1e|d is-therefore -
quantitative. 5¥§enge&%n H@glgg)%g%BtQ% (%?f%y@d %5 prﬁﬁggusly i's
e

~.m xed under an inert at ere W't |‘or onet hahe
" reaction nedldmmms,cdﬁkfdsodvmntt015C:eVHdeHtéd.tdffTEAndbhenraéﬁééd of
benzoyl chlorlde are added . dropwise. 20 ' Agitation is continued at 5C

f or %ﬂ nubPEESS

The hydrochloride is then crystallized from ethyl
“ether . | |
In this way 570 mg of the ‘hydrochloride of
phenylmethyl trans-
15 4—(benzoy1amino)—4—methy1—2—pyrrolidinecarbOxylate
- with molecular formula CioHz;N,0;, HClz(M = 374.87 g), in -
‘the form of a white powder is recovered. The yield is
therefore guantative. |
100 mg (0.267 mmole) of the hydfochloride-obtained
20 previously is dissolved under an inert atmosphere in 1.5
ml of dichloromethane. .
The reaction medium. is cooled down to about 0-5°C,
then 90 gl of TEA is added. |
| The -reaction medium is agitated for 15 minutes at
25 .5°C, then 20 ul of diphosgene is added. B
Agitation is continued for 30 minutes at 5°C. -
Then, the reaction medium is treasted with a 10% .
agqueous  -solution of tartafic acid, extracted with
- dichloromethane,  the ‘organic phase is .waShed with a
30 saturated agueous solution'of sodium chloride, dried over
: magnesiuﬂt sulphate, and the solvent is evaporated. off

under reduced pressure.
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The reaction nediumis diluted with dichloronethane, washed whhaa, 2AYs .
aqueous solution of tartaric acid, wth a saturated agqueous sol ution of °
sodi um carbonate, then with water, the organic phase is -dried over -
magnesi um 25 sul phate, and the solvem6is evaporated off under reduced .
~pressure. 950 ng of an oil is thus .obtained which is. purified by -
chromat ography eluting with a dichloronmet hane/ethyl acetate mi xture 90/ 10.
30 In this way ¥32 mg of an(pil- g syl detyinednwhich is purified
(phenyl nethyl).t.rans.-4- nzoyl am no)-4.-methyl5--1, 2- .
“pyrrolidiRedi cg%%?ytg A e AR S AP N S

R\ Brevet s 1A 08k dnfd dida B/ dechi3dl dasuaty @QRbu#b 6= 438.528 g) is
recovered, which corresponds._to a _yield of 97% 636 ng- (1.45 . nmol es)
of the am de obfaifRedet Pphenvireyhyl” GragsrdedPerRzoylomifods ethyl acetate,

5 foIIgMed_?y(ggfg%§§bfgg%yip gb%uinﬁ??gyerhzan poerpatitiinehen 3.2 n of a

hydrogen chloride solution at 4. In ethyl "acetate 1s added. The
t enper at urearisoxefate owitisendbe@0Tart ienmal & e, Hb1 Mg CL t(Me =sol vent i s

evaporated off_ under reduced 10 pressure, ., The hydrochl.oride is then
| crystalliz%%0f$%$n$ﬁtﬁﬁ é&ﬁ%e??c?ﬁe¥ﬂ$s VB&Cg76°ﬁéeﬁPoPﬂ§ rPdPochl ori de of
- phenyl met hyl 14 ans 4= 4- (benzoyl ami no) - 4- et hyl - 2- pyrrol i di necar boxyl ate

wi th nol ecul ar fornmul a C20H22N203, - HC1 ‘gN|374.87 g) , in the formof a
white powder is3Tecoveretl-IHe ynedle) s eher eher ecgipatagd vebtadoesy (0. 267

! gl SRS AGR R ATES o 30 PhEE s Liybcilsasl ved under
: -+ The solution is ‘then cocled down to -70°C and 1 ml o
of a 1 M solution in lithium bis(trimethylsilyl) amide

- tetrahydrofuran is added over 5 minutes.

The feaction medium is left to warm up to 0°C over .
15 45 minutes, then 69 ul of acetic acid is added. _
The‘ .reaction medium is then diluted with
dichloromethane, washed with a 10% aqueous solution of
tartaric acid, then with a phosphate buffer solution at
.pH=7.0, and with a saturated-équeous solﬁtion of sodium
20  chloride. .

7 The organic phase is dried over magnesium sulphate,
concentrated to dryness,under.reduced pressure, in order
to obtain 330 mg of a crude product which is purified by
chromatography on silica, - eluting with a

25 dichloromethaﬁe/ethyl- acetate mixture §é/2 containing
0.1% TEA by volume. _' ‘ _ ) |
In this way 123 mg of the expected compound with
molecular formula C21H20N204 (M = 364.404  g) is
recovered,  which cofresponds.to'a yield of 36%.

30 NMR spectrum of the proton

In CDCl;, at 300 MHz, chemical shifts of the peaks

in ppm and multiplicity:
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The, .. reaction nedium is cooled down to about .0-513C,  thegaflaiy

“of . TEA i s
~then 20 Al
_5C. Then,

added. The reaction mediumis agitated for 15 mnutes at 2
of di phosgene-is added. Agitation is continued for 30 mn
the reaction nmediumis treategyzwith a 10% aqueous solutio

- tartaric acid, extracted with dichloronmethane , ,the organic phase

“washed wit

h-a 30 saturated aqueous sol ution of sodlunlch[orlde dri

.45 m nutes, then 69 yl - of acetic aC|d is added. The reaction nediu

then dil ut

ed with dichloronmethane, washed with a .10% aqueous sol ut

tartaric acEEFEEEQQE@ th a phosphate buffer solution at .pH=7.0, and

. saturat.gd
~ dried over
pressure,

15

20

25

30

aqu S t|o of . s d|u 20 chl ori organi c hase
I BeBeRf kB R BRC LB uR: o lE o 9feosShner P car:
| Brandep-oxo-3- (sulphooxy) -1, 3- dlazablcyclo{2 2, 1]heptane—

6-carboxylate

l2005
5 5C,

utes at
n of

i's

ed over

nagne5|un1sulphaﬂe7&ﬂﬁbkhecﬁbbvenullskkMapnmated7efﬂdddﬂknm¥eﬂkw@g

- pressure. gg q §X1710 \%{iﬁB doc 31 January. 2005 46 .130 ng of an
oil, is thus t aith urlf? i e~ B8z ichPorft o§faphy d @16k
eIutlng Wth @1 dmgﬁbgggggthangéeqm)ltﬁhﬂgggta§e4gl4Eyrgng/% 532(gg)of
phenyl met hyl trans-4-(henzoyl am no) 5 -1-(ch chl or ocar bonyl - 2
pyrrolid. i nénd gr-H@x ylddt:e CRiCsHs ol ecul ar fornul a CZlH21N204Cl (M =
400. 865 g) i ec ed i C or ield of 670. 373 ngy
(0. 930 9 é;iﬁﬁggﬁé cgzg%Unﬁ7%%ta?%%%’ ggépfgg$%%SI€h?% ‘df'ssolved in 9 ni
of tet rahyderSf Ufars i tRhes se)latfumﬁ»my)herﬁ/ﬁool{gﬂl downjtto — 763 angoik gl of a
1 Msolution_in I|th|un1b|s rjmeth |SI| [) amide_ tetrahydrofuran |s added
over 5-m nutids. = 74he Matt %h med %YHE%H t 5 -%aPm up to OC over- 15

n1|s

i on of
with a
IS

ed

15 g (46.71 mmoles) of 1—(1;1—dimethyiethy1)'and 2-

(phenylmethyl) cis-4-hydroxy-1,2-pyrrolidinedicarboxylate-

(commercial product) with molecular formula Ci7H3NOs (M =
321.377 g) is dissolved under an inert. atmosphere in 225
ml of anhydrous dichloromethane.

5.42 ml of 2,6-lutidine is added to the solutiom.
Followed by cooling down to -70°C, then 8.25 ml .of
trifluoromethanesulphonic anhydride is introduced over 5
minutes. ,

The reaction medium is ‘agitated. for 10 minutes at
-70°C then 4.43 g of 0- -allyl- hydroxyl amine is introduced

at -70°C,

The reaction mixture is  then mi;ft .at  ambient

temperature for 27 hours.

The reaction mixture Cig diluted with

dichloromethane, then washed with a 10% aqueous solution

of tartaricracid, with a Satﬁrated agqueous solution of
NaHCO,, and water.
‘The organic phase is dried over sodium sulphate, and

the solvent is evaporated off under reduced pressure.
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to obtain 330 ng of a crude product which is purified by chgpnﬁhgg&§pbyogn
sitica, . eluting with a 25 dichloronethane/ethyl acetate, mxture 98/2 -
containing 0.1o TEA by volune. In this way 123 ng of the expected conpound
with nmolecular fornula C2. 1H20N204 (% 364.404 g) is recovered, which
corresponds to a yield of 36% 30 NWVR spectrun1 of the proton In CDC13, at

300 MHz, ch | "shifts of_th Kk d
VB ever S\ 1710601 RS €Y dBe S158anuary20R8 4701 T o0 Lr e et 291 (ao)

and 2.73 (gdd)rie C%#%Bfomgtgg?»régﬁ} and 3i D0c4d) the\ &HRens. %:(r@d) :
N-CH CH2i 5, .21: ; : CH2C6H5; 7.43 (t) and 7.57 (tt)
“and 7.72 (dhcceO0CEEBY | R( GHCE3) 95/157,76 170510682 thEn 158®0 ]?4798 cm 1.
M5 (positive ectro 2M +_Na] + 1, [2M+ H + = 729; [M+
hb] 387; éﬁgﬁbf ngﬁﬁ é/egEX%n%F%%iﬁe %1ft3%§penyltr|phenylphos
dlq;ablcycI@[232 lbfhEpKﬁDE dﬁméﬁh@héyhﬁlﬁ ahdg2( 4phdhyimeléy)l )of 1-
(1 1- di net hyl et hyl) and 2- InethY é ci s-4-h droxy 1, 2--pyrr
ol i ' di nedi EapBEx¢rale PIQPFEB Y FRLOBY UEF?YEFP ifdPEcul ar formul a
C17H23NCG S d a atygpsphere in 225
mt of.anhygg%afbéﬁé%%%%oﬁég aﬁgiégﬁgéﬁnfggmﬁia e utldkjnéﬂPs added to the
sol ution. 3Felkewed)byscoetbngrddwnwhoch70Grrerpands26onk gfielgpof
trifluoronethanesul phonic anhydride is introduced over 5 mnutes. The
reacti on nmElFumis agitated. for 10 minutes at -70C then 4.43 g of
0-al | ylg hydr oxyk- gglng |$8|@§rOﬂM§§QS at0f70ghe2505mpon@actb@taﬂﬂ&kure S

t hen Ieft at anbi ent
previously is dissolved in 3. 5 ml of ethyl acetate.

“The reaction medium is cooled down to about,0—5°C,

then 19 ml of a 4.6 mol/l solution of hydrogen chloride
in ethyl acetate is added.

15 The reaction medium is 1left to react whilst

agitating at about 0-5°C for 40 minutes.
The solvent is evaporated off  under reduced
pressure, followed by taking up several times with

diethyl ether,-whilsﬁ extracting the liquid supernatant.

26 " - In this way 2.54 g of the hydrochloride is obtained
'in the form of a white-precipitate; which is dissolved in
55 ml of dichloromethane_ﬁnder agitation. 7.3 ml of 2N
soda is added. After decantation, ﬁhe organic phase is

dried over sodium sulphate.

25 _ The dichloromethane ié-evaporated off under reduced
'pressufe.- -
2.12 g of phenylmethyl,tran5w4—[(2—propenyloxy)
-amino] -2-pyrrolidinecarboxylate with molecular formula
CysHagN203 (M = 276.337 g). is thus obtained in the form of .
, 30. an oil i.e. a yield of 89%. _
4.14- g .(15 mmoles) of the compound . obtained
previously is dissqlved.under:an.inért atmosphere in 1.5

1 of acetonitrile.
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tenperature for 27 hours. The reaction mixture is 'diluted3w thnuary 2005
~di chi oronet hane, then washed with a 100 aqueous solution of tartari'c acid,
-wWith a saturated aqueous solution of 30 NaHCC3, and water. The organic

- .phase is dried over sodium sul phate, angg the solvent is evaporated off

. under reduced pressure. R \Brevets\171Q0 \ 17143 GB. doc 31 January 2005, 48

‘Inthis way 23 g of a crude oil is obtained which is .purified by

~ chronat ogr aphy omrhsi i@t idie akaenh Hed n@O@L@@ea&mﬂfb aabodb/ @1"59@ 10,
then 80/ 20 dlchloronethane/ethyl acetate m xture. 5 7.18 g of . (1, 1.
-di met hyl et A9 ladd 2l ebhédpbrecsype) is aididﬁﬁs-4A9Ft@2l}@F’oﬁ@n3ﬂaé’%})edam no]

-1, 2-- pyrr ohidicag 1sd§am%qusw Ha40p bR ERLTLa RN, (M

376.456 g) is recovered, which correspon to a

(8.63 nnbleﬂ)fbmﬂtbé gGoApoand abBained nmevidnst md. odi sseltved tiri1d. 5 m
of ethyl acetate. e reaction dlun1|s cool ed down to about 0-50C, then
19 ml of°a &% ﬁgﬂf 6 GEPS8AVE6f Yhydr ogen chloride in ethyl acetate. is

added. 15 The reagti ondigdirybd:%e | eil tadmactcyhi LSke agidat bpg;ahrabout
0-5C for 40 minutes. The solvent is evaporated of f under reduced

pressure., f6MPeKeEUEy BaKi m&q”¥Qﬁ§RﬂQﬂ ngdipun i s hletlf ethyrestheforwhi | st
extract 1ng bhe hogl 4 SRR UAN 02040 IS QY 2554 }_:?Jdiatéthee%Pgﬁ s

hydrochl oride is alne or mof A white pr eci pi
di ssol ved i ondeTw nbdu&edlphéesﬁﬁethane under agitation- 7.3 ml of 2N soda
is added. After decantation, the organic, phase is dried over sodi um

sulphafb 25 ThelBFRhI di¥efRaRE1PE HaRbrmt df breatififlervidaudedlPressure.

aqueous solution of tartaric acid, then extracted with
dlchloromethane.A The organic phase is washed using a -
saturated aqueous solution of sodium chloride, dried over
magnesium sulphate and the solvent is evaporated off
15 under reduced pressure.
43 g of crude product is thus obtained which is
purified by chromatography on silica eluting with a
dichlordmethane/ethyl acetate mixture 90/10 containing
0.1% TEA. |
20 312 mg of phenylmethyl trans-2-oxo-3-(2-
propenyloxy) -1,3-diazabicyclo[2,2,1}heptane-6-carboxylate
with wmolecular formula C;eH;gN0, (M = 302.33' g) is
recovered which corresponds to a yield of 7 %.° |
70.2 mg (0.232 mmole) of .the compound obtained
25 previously is dissolved under an inert éémosphere-in-é.B
ml of dichloromethane. 26.5 ¢l of acetic acid and 134 mg
of Pd(P(Ph)ﬁ4 are then introduced.
The reaction medium is left to react for 40 minutes
~at ambient temperature, then the temperaﬁure-is lowered
30 to -20°C and 2.96 ml of a solution of an S03-pyridine
complex at 0.314 mol/l is added. The reaction medium is
left to react for 2 “hours ‘and 30 minutes _then

dichloromethane is added and evaporation is carried out
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2.12 g of phenyl nethyl trans--4-[(2-propenyl oxy) _ 31 January 2005
am no] - 2--.pyrrolidinecarboxylate wth nolecular fornula CI15H2ON203 (M =
.276.337 g). is thus obtained in. the formof . 30 an oil i.e. a yield of
89% 4.14 g (15. mmles) of the conpdlnd obtained previously is dissolved
under _ ninert atnosphere in 1.5 1 of acetonitrile. R\Brevets\17100\17143
GB. doc 31 January 2005 49 The reaction nediumis cool ed down to_about 0-5C.
and 1.14 nmindsr diethomsdmressurliediolipvwed inh taking rirdnot? Rbrois

m nutes whil st. bei n | ht ai_ne --5C. . the .6 . 1.83g of
DVAP in %l%l%fo%%e%ﬁtrgp?edw%%?%g a@&ggl sgcénzeliss??el‘%t%ﬁé tgﬁrrggr ature
is left toordgeeido pabsent ist ermgyatates] anand hededadt | @veardi sodism: . . ef t
to react for_ 26 hours, then half of the solvent is evaporated off under

reduced predkehate o Hian, e rRALITEn et FTIRCTF R ettt hUBY9%

- aqueoug S%éﬁ%@éhoéréééd@é.i c acid, then extracted with dichloronethane.
The organi ¢ phase s washed usi ng saturated aqueous sol ution of sodium
chloride, driedimvéhismagiesi2é® sog pledt ecandet rasbicient si sokvapoeat ed of f,
15 under reduced.pressure. 43 of, _crude product is thus _obtajn ichis
purified BYREFR oft D nPEj (LT l?t?ﬁ%r?gg\?a tHr St ilgﬁ"or%%%gg%%/g / et hyl
acet at e M s Es PN, G i di-h Do AShdBAna ddion® wixpheaysorr oyl -
trans-2-oxo-3-(2- propenyl oxy)-1, 3-di azabi cycl o(2, 2,1i heptane

- 6- car boxytertaingng @olebuldly TEhnuFhetl eHIBNIDLTNL Ingpe Aacglong
recovered which ¢ 0 i yi el d % . 70.2 mg (0.232 mml e) of
t he cgﬂ'poqux%ﬁ %%\ng}%&aelvﬁ%o . sq ;l i"sOCIdﬁ ?s%?'ved under an inert
atnosphere in 24,0 mg of expected compound, with molecular formula

Mgt

CagH33N,0,8P (M .= 644.689 g) is recovered in the form of a
yellow o0il, i.e. a yield of 23%.-
NMR spectrum of the proton .

15 -~  In CDCl;, at 400 MHz, chemical shifts of the peaks
in ppm and multiplicity: _
2.00(m) and 2.48(m): CH;-CH-C=0; 2.72(d) and 3.12(s): CH-
CH,-N; '3.75(m): CH,-CH-C=0,; 4.71(s) CH-CH;-N; 5.18 {AB]
CHy-CeHs; 7.35(m) : CHp-CeHs and 2.29(m): CHy-CH=CH; 6.62
20 and 7.21 CHy-CH=CH; 7,60-7.85 P(CeHs)3 . |

MS (negative and positive electrospray) m/z:

[Manion] = 341
[Mcation]® = 303
Example 11 _

25 1fpropényltriphenylphosphonium salt of methyl trans-2-
'oxo>3—(Sulphooxy)41,3—diazabicyclo[2,2,1]heptane—6— |
.carboxylate | | _

The operation 1is carried out as in-Examplé 10,_but_}
 starting from 207 mg of 1-(1,1-dimethylethyl) -and 2-

36- methyl cis—4éhydroxym1,2—pyfrolidinedicarboxylate.

12 mg of the desired product of formula CiHyoN»04S M
= 266.231 g) is thus ‘obtained. |

.MS (negative and positive electrospray) m/z:
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m of dichloronethane. 26.5 yl of acetic acid and 134 ng ¢fl Pd(®{®Rh)3)04

are then introduced. The reaction nediumis left to react for 40 m'nutes
-at anbient tenperature, then the tenperature. is lowered 30 to.--20C and
2.96 M of a solution of an 503-pyridi nelconplex at 0.314 nol/| is added.

- The reaction nediumis left to react for 2 hours and 30 m nutes then

“di chl oronet hane i s added and 'evaporation is carried out _

~ R\ Brevets\ 17100\¥2048n@B. d02681 January 2005 50- under reduced pressure,
foll owed by takizﬁca@ in,40_ ng g di'chl or onet hane and washing with 5 m of

water. The organic pﬁase eparated and dried over sodium sul phate,

then the solvent is evaporated of f under 5 reduced pressure. In this way
280 nmg of crude product is obtained which is purified by chronatography on
-silica, eEﬁEEE&m_éﬁéceSS|vely with a dlchloronethane/acetone m xture

'80/20 q@nt@y QKQT% f$EEﬁ_32h%§o %glgrgg5%3@§%hgﬁ%t9ne} 10 m xture

50/ 50 contaln expecte mpound, ‘wi'th nol ecul ar
formul a C3¢H33N2938Ea¢bbxyﬁé¢e689 g) |s recovered in the formof a yellow

oil, i.e. a ylelg 2 %@6 ect un1of t he oto b 13, at 400
MHz, cheni cal fi's 8 ﬁﬁ&kggﬁgget ﬁnﬁpﬁPQna BF mEede) 9%00 (m) and
2.48 (m CH&l%HEEy@heE 2cﬁ§l53B§d§o bcgérlgﬁﬁewax%o 1@%k :

CH2- CH C=02; A4. CHZN 5718 [ CoH5i 7.35 (m) : CH2-CBH5
and 2.29 (nﬁydreﬂe eﬂiéﬁ (despribed andA¢t@1CCH®—CﬂE@Hd 75e60-B. 85 P (C6H5)

L BB A S Mgkl T 24
trans--27 axmodphsukphooxy) - 1, 3- di azabi cycl o[ 2, 2., 1 ] hept ane-6
The reaction medium is cooled down to 0°C, then 346
ﬂl of TEA and 72 pl of diphosgene are added.
The reaction medium is left to react for 15 minutesg
15 -whilst maintaining the temperature at 0°C, tﬁen _the
solvent is evaporated off under reduced: pressure,.
followed by taking up in 25 ml" of dry toluene and
filtering to eliminate the TEA hydrochloride.
553 pl of TEA is added to the filtrate and heating
20 is carried out under reflux for 4 hours. _
The reaction medium is then diluted with ethyl
acetate end washed with an aqueous’ solution containing
10% tartaric acid, then with a saturated aqueous solution
of sodium chloride, and the organic phase is dried over
.25 magnesium sulphate. " _
Evéporation under reduced pressure is carried out
and 339 wmg of crude  product is récovered which is
purified by chromatography on silica, eluting with a
- toluene/ethyl acetate mixture 70/30.
30 In this way 146 mg of the expected compound (M =
~ 337.378 g) is recovered, which corresponds to a yield of

43%.

NMR spectrum of the proton
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carboxyl ate The operation is carried out as in. Exanple 13l Fatuasy &Qlng
from 207 mg of i-(l,1- dinmethylethyl) and 2- 30 nethyl ci.s-4-hydroxy-1, 2-
pyrrolidi nedi carboxylate.. .12 ng of the. desired product of fornula

C7THLON207S (M = 26.6.231 g) is thus' BBtained: M5 (negative.and positive
el ectrospray) nfz: 12:\Brevets\17100\17143 GB.doc 31 January 2005 51 e

Mani on) - = 265 [Mationl = 303 Exanpl .di pheny! net hyl
Lrans- 7 oxo- 6- Gt P0G eralit by 5P oM, 1OSBLTHeeBL PO Gy | ATt B of
di chl or omefhate A0 dfih 1B idd ool e) of  di phenyl nethyl cis-5-hydroxy-3-

pi peri di necarboxyl ate hydrochloride (described in Acta Chem Scand. Ser. B
10 35(4) 289- 2@4)L5r £dadt eantio@et’@er(ciqoderNaﬁ,H_zicﬁfghCE&vrr&fﬂ?erét?-t>The

reaction ' i s.cog| ed,down .t , then 346 |, .of ndy 2 L of

di phosgen@?ﬁ@ﬁéddéd%rhgd’? o 3,98, fdier 2t el FEASNLP andl
15 whi kst qEint aa@) nont-bg,t eApenat ute7at (A€): tharHt-go;sd vt (¢5;
evaporated off under rediced pressure, followed by taking up in 25 m of
dry tol uedakl- (Exlitdari g 3o @i (Fatle) 2-he TEA hydrochl oride. 553 pl  of
TEA is ad the fdi at d headir [ r&qed out under reflux
for 4 hou%rs&éﬁgjr}e'acﬁ%% rr@d?ph’m I's t'hg%%?'l u?%%?v%‘!{l'h ethyl acetate and
washed wi tM8 afEIdquecus . [MIO1 st 3617, ,c@®2ai niddg 1bB0% tartaric acid, then with a
sat urat ed aqueous solution of sodiumchloride, and the organic phase is
dried over .25 nmagnesium sul phate. Evaporation under reduced pressure is
-carrieg ogyamArd 1339 ny of crude product is recovered which is.

trans-7-oxo-6-oxa-l-azabicyclo[3,2,1]octane-3-

i

carboxylic acid
320 mg of the compound obtained in Example 12a, 17'
ml- of acetone and 70 mg of Pd/C catalyst at 20% by weight
15 .= are mixed tégether. _
Agitation is-darriéd_out under a hydrogen -atmosphere
at normal pressure.
At the end of 2 hours 30 minutes, 70 mg-of catalyst
-ig added and ieft to react for another 1 hour 30 minutes,
20. then the reaction medium is.filtered. |
The solvent is evaporated_off under reduced pressuré
~and 350 mg of crude product is thus obtained which is
- crystallized from pentane. |
Fiitering-is-carried out and.158 mg of the sought.
25h product with molecular formula C;HgNO, (M = 171.154 g) is
thus’ recévered in the form of a drey solid. The 

corresponding yield is 89%.

. NMR spectrum of the proton
| In DMSO, at 300 MHZ; chemical shifts.of the peaks in
30"_ppm.and.muitiplicity: _ _ _ . _. -
2.10 (d(_fld) and 2.43 (dm): N-CH;-CHO-CH,; 2.83 (ce) =
0,C-CH-; 3.13 (d) and. 3.27 (dm): N-CH,-CHO; 3.40 {dd) and
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- purified by chromatography on silica, eluting with a tol uesd/ éehydracétOat e

.. mxture 70/30. 30 In this way 146 ng of the expected conpound (M 337.378 g)

" -1s recovered, which corresponds to a yield of 43% NWM spectrum of the

proton R \Brevets\ 17100\ 17143 GB.doc 3%3January 2005 52 In CDC13, at 250

- MHz, chemical shifts of the peaks in ppmand multiplicity: 2.15 (ddd)
~-ands 2.73 (dg) : N-CH2-CHO-CH2; 2.92 (tt) : 02C -CH; 3.00 (d) and 3.45
(d) : N-CH2-GHE 3(d8 (dHCERNTH-F04HQ7 ¢da) : (M) CH2NCKIROTHOL, 79T did

"N CHz- CHG, 6490 (S . :CH (C6H5) 2; 7.33 (m : (C6H5) z . I R(CHC13):
1792, 1734; q%ﬁﬁ%§f§85?9%292 cm' M (El) mz : [M + = 337, 292, 183, 167.
10 Exanpl e I2b (dujang-:7-1p8%-,6:1%0a- lcraZzabi cycl o[ 3, 2, 1] oct ane-3- carboxyic
‘acid 320 ng_of fhe coppound obtained in. Exanple 12a, 17 m of acetone and
- 70 my of PdME @l itz at (MdoFh)7hei §hb: 1B7ar82.nVed together. Agitation
is carrigd. out under a hydrogen atnosphere at normal pressure. At the end
of 2 hours 30 mnutes, 70 ng of catalyst is added and left to react for
anot her 1 h@war@denmildgt es, 20 then the reaction nediumis filtered. The
solvent is e(va qQrated off undﬁlr reduced _pressure .and 350 ng of crude
product is tRISIEHCRASEY MMCHRYls EEApsr drPRos -PF6mipent ane. Filtering is

- carried out agd®icycladne,aff bheansaddbbrphogyiReduct with nol ecul ar
formula C7H 9NO4 (M 1.71.154 g) is thus' recovered in the formof a grey
solid. The corr@é8p&adi ¥y WS mnals)gsvs NMR spedt chradhedhdnpfxample

10 12b and 0.5 ml of dichloromethane are mixed together

under an inert atmosphere. 26.8 mg of 4-nitrobenzylic
alcohol, 2.2 mg of DMAP and 37 mg of EDCI are then added.

The reaction medium is left to react :whilst
agitating for 2 hours at ambient temperature.

15 The . organic phase is then diluted with
dichloromethane, washed with a 10% aqueous solution of
tartaric aéid and a phosphate buffer solution at pH 7;

After drying the orgaﬁic phase over sodium sulphate,
and-e#aporation of the solvent under reduced-preésure,.57

20 mg of crude product is obtained which is purified by
chromatography on silica eluting with a toluene/ethyl
acetate mixture 85/15.

The product is then crystéllized;from‘a nﬁxture of
ethyl ether and pentane in order to produce 34 mg of

.25 white crystals of the sought compound fﬂ = 306.277 g).

" The corresponding vield is 63.5%.

NMR spectrum of the proton

In CDCli, at 300 MHz, chemical shifts of the peaks
- in ppwm and‘multiplicity:

30 2.14 (ddd) and 2.84 (dm): N—CHZ—CHO~C§2; 2.90 (tt):
0C~-CH-; 3.10 and 3.49 (dm); N—CI_ig—Ci-IO; 3.43 (dd) and
4.14 (bd): N-CH,-CH-CO;; 5.27 [AB]: COz-CHy-C¢Hs; 7.56 and
' 8.24 [AA'BB']: C-CeHg-NO,. ' '
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~In DMBO, at 300 MHz, chenmical shifts of the peaks in 30 31 January 2005
ppmand. mul tiplicity: 2.10 (ddd) and 2.43 (dm N CH2- CHO CH2; 283(tt)
02C -CH; .3.13 (d) and 3.27 (dm) : NCH2-CHO 3..40. (.dd ) and

R \Brevets \ 17100\ 17143 GB.doc 31 Jancdry 2005 53 3.72 (d) : NCH2-CH -
CO2H, 4.81 (m . N-CH2-CHG 12 54 (broad s) : CO2H. IR (nujol) : 1782, -

1692 cm 1. 177,,.15 7 Exarrpl e 12c -
(4-nitropf%ga—é)%iﬂyl 1279|9[a 90x017§‘]gx§l (?]% a58%6d| cyc o[c§n2 1] octane-3
-carboxyl aie 801 ymomfH: 1?@3%@, af7d herzej i pbt aiged dn. Exanple 10 12b
and 0.5 m™~of dichioronethane. are m xed toget her under an inert

at nosphere. 26.8 ng of 4-nitrodobenzylic alcohol, 2.2 ng of DVAP and 37 ny
of EDCI arﬁgm;@ afided. The reaction mediumis left to react whilst

agi tating s at anbient tenperature. 15 The organic phase is then
di | ut ed wid-h(plhoploscne! hangs -diasdeiicwela [3, 204 aqueoug-soéut i on | of
tartaric acid and a phosphate buffer solution at pH 7. After drying the.

organic ph@ﬁr sodi um sul phate, and evaporati on of the solvent under

reduced pressursy pim1 20 MBeOfiSTadeRr 2dUsbolhe @bbabned whkghut sopurified
by chromatography on silica eluting with a tol uené/ethyl~acetate m xture

85/ 15. Theoipredult is ofierd -anyigtalgyrieding r om 20 xtflihreﬁfofm@tihyle@@her and

pentane in der to roduce 4 5 Whl t qught
conpound ( %27 Tﬁg %or Sond%ﬁﬁzﬁ??f %%5%% !\%Edépectrum
of theggpr Qlﬁpv}lrsm&r a6 R0AuMHE, a@lﬂemwlrﬁuﬁi@l Qﬁedhﬁn peekseft

to return to ambient temperature. After 1 hour under

agitation, the reaction medium is washed with water, then
with a saturated solution of sodium bicarbonate, then the

organic phase 1is dried over sodium sulphate- and the -

15 solvent is evaporated off under reduced pressure. 42.29
g of expected crystallized product (M = 198.226 g) is
obtained. o |
Stage B:

4.3 ml of concentrated hydrochloric acid and 500 mg

.20 of rhodlum on aluminium at 5 % by welght are added to a
solution of 10 g of. the product obtalned in stage A in
200 ml of methanol. The reaction medium is placed under a.
 hydrogen atmosphere at a pressure of 60-110 bars for 15
hours. o _

- 25 The reaction . mixture is filtered, rinsed. with
methanol ﬁhen the filtrate is concentréted,Under:redudéd
‘pressure; The hydrochloride of the expected product is
obtained in a mixture with 10 % hydrochloride. of the
starting product.

30;‘ . The product is taken wup in 250 ml of methylene
chloride and 1.l equivalent of 1IN soda is added.. After
agitation for 15 minutes, the methylene (chloride is

decanted, the organic phase is washed with water, dried
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in ppmand nultiplicity: 30 2.14 (ddd) and 2.84 (dm : N CH2- CHuLHR ;200590
S (tt) : 02C -CH; 3.10 and 3.49 (dm) ; NCH2-CHO 3.43 (dd) 4.14 (bd) :
“N-CH2-CH-C02i 5.2 7 [AB] : Q02-CH2-C6H5.; 7.56 8.24 [AA BB ] :
.C-C6H5-N2. and and R\ Brevets\ 17100\ 18343 GB.doc 31 January 2005_ 54 IR
- (CHCL3) : 1799, .1789, 1741; 1609, 1526, 1495 cm1l. M (El) mz: [M{: 306,

170, 136, 126, 106, 82. . m Exanple 13 5 6-(phenyl met hyl) -
-1, 6- di azabicawc| ef@perdiett and2ronediBteaepfess0rd. M THe TEAsiiguadded at

about 0-5C t4 Iut|o f 20.71 g of 3-am no-pyridine in. 200 nm of
roma% g‘r‘?% 2515 n?’g]o]fc%en‘??%l’&%l OViHB | & ad®YIGIEr opwi se

et hyl ene ori

over 15 m nu:hes;::&ﬂi@ thaeteeidion mRedidtMyiiSndielk! mik@ur el Yhygl/a anbi ent
t-enperature. After 1 hour under agitation, the reaction rredl umis washed

with water, then”-fi ©h of sHrReied sovystabhinéd spdpduchi dar bbtatieed, hen t he

organic g)hage IS dgllgq o§ godl um sul phate and the 15 saolvent is
evapor at ed. off un uced pressure. 42.29 g of expected crystallized

product (M Stage. 226Ng)(ph&ny®bﬁe&h§red 3SpagerBdinathide. Nl of concentrated
hydr ochl ori ¢ aci g and 20 of rhodiumon alum niumat 5 % by wei ght
are added to a s6Pufi 8 Ehelﬁrﬁdﬁf:t PRE2predues epparnbedi AnseagEeABi n 200

M of met hapgl 41E8614€8CE hoBoBEMi UBK! §, BLAGRE, HRYELAanYdr 9geg at mpsphere
at a pressure of 60-110 bars for 15 ours. gg ?’ﬂg reacgl on i xtdr8is
filtered, rihSBiun eRumiptimandlydhale the &idledate ithe onsknt st edvepder
_rEducer 30 minutes. The reaction medium is . heated under
'agitation and under an inert gas at 75 - 80°C for 16
hours then cooled down to 0°C and 11 ml - of ‘water is added - -
over: 45 minutes, without exceedlng 12°C. - The reaction
‘medium is - agitated for 10 minutes, filtered and the-
15 'precipitate is washed with methylene chloride. The
filtrate is concentrated under reduced pressure. 17.8 g
of expected prpduct is obtained, in the form of an oil
which is distilled under reduced pressure (boiling point:
© 114 - 121°C / 0.8 mbar). 16 g of expected product is
20 -recd?ered, i.e. a yield of 86 %.
Stage D: 6-(phenylmethyl)-1,6-diazabicyclo(3,2,1]octan-7-
one |
, _1.06 g of the product obtained in staée' C is
dissolved in 28 cm’ of toluene; then cooled down to 0°C
25 and 337 pl of diphosgene is added unde;-én inert gas..
Then the temperature is left to rise and maintained for 2
hours at ‘20°C. The reaction medium is concentrated under
reduced pressure then the residue is chromatographed on
a silica eluting successively with methylene chloride-
30--acetone‘95/5'then 80/20 . and finally methylene chloride-
methanol, triethylamine 92/8/3 and 362 mg of expected
- product C;3HiN.0 (M 2 216.85 g) is obtained i.e. a vield.
of 30%. ' '
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pressure. The hydrochl oride of the expected product is obt3H Feduanya2005_
m xture with. 10 % hydrochloride. of the starting product.. 30 The product.
is taken up in 250 mM of nethylene <chloride and 1.1 equivalent of IN soda
is added.: After agitation for 15 minmftes., the methylene chloride is -
decanted, the organic phase is washed with water, dried _ ' -

R\ Brevets\17100\ 1714 3 GB doc. anuary 2005 55 and. gvapgrated under “
reduced prgggzﬂéﬁﬁlﬁggﬁﬁgﬁﬂﬁﬁzlsiééi#@Zﬁtodﬁgphédé%ﬁ‘s%?%Cagiruting with a
met hyl ene 1ghlieficde) - Ieidanplog dgiitet hyl amine mxture 92/8/3. 7.4 g of

expected crystarfized product is obtained, 5 i.e. a yield of 726. .Stage
C. N-(phenyl net hyl)--3--pi peri*di nam ne 20 g of the product obtained as

descri bed hga%tigelg is dissolved in 600 m of 1,2- dimethoxyethane. 14.8

gof [lith ium hydride is added to the solution over - 10 30

m nutes Thebeaasiion, sedidpubscybiatied2yndectaagivt-ahieon and under an inert
gas'at 75 - 80C for 16 hours then cooled down to OC and 11 m of water is
added oveftagenPpaudedPeREy haWinekcéeBiiRGTI9ENFREPPENECon  mediumi s
agitated for 10gmynyfesyohinlteed AMbd N6 IxagP BCLPI kakfphs Washed with
-met hyl ene chlor?gg. %hgrfplfrafe Fé concentré?%d'Uhdér'Tedﬁced pressure.
17.8 g of déxpetved pnotlugt Lsobbaahpddpuentbheeher mnderam wmilltrogieich is

di stilled upd d bai | | int;, 114 - .1 /,0.8 nbar). .
16°g of expEEPEBPEFBactEn o bortodtvelBl BF dddedBng £ %6 Qast b 6.
(phenylgret B¥bhosgdne618i 2Rebbaneta £8, 02, 53k o9ekan- dindkesl. OGfgeaf the

product obtained in. stage Cis dissolved in 28 cnB8 ‘of toluene, then
cool ed dowAOt iOMtES apd 93F°¢, e dighesdone nedb@ed sunirate® ithert

‘gas.. Thegstpe LEmPELaf Ut Gl $nehtiindd "h§Ecallofl TN NG iRes,2.
. then the solvent is evaporated ~off under _reduced
pressure. The residue is chromatographed on silica -
15 eluting with a methylene chlorideQacetone‘mixture 8/2.
3.44 g of expected product is obtained (yield of 52.6 %).
Stage B
6—benzoyl—l,6—diazabicyclo[3,2,1]octan—7—one
48 mg of sodium hydride at 50% dispersed in oil and
20 20 ml of THF are introduced under a nitrogen atmosphere.
" The reaction medium is cooled down to about 0-5°C, then
266 mg of the product obtained in stage A is added in one
go. | |

The' temperature is left to 1rise " to ambient

25 temperature, then 60 pl of acetic acid and 10 mwl of
phosphate buffer at pH 7 are added. _

A little ethyl acetate is then added, then the
_reaction medium is-deCanted and re—éxtracted.with ethyl
acetate. The organic phasé is; dried. over magnesium

30.7 Sulphate, then the. solvents are evaporatgd. off . under
reduced. pressure. 7
The crude product is chromatographed on. silica

eluting with dichloromethane containing 2% acetone.
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hours at 20C. The reaction nediumis concentrated under reducadupfressiose
‘then the residue is chromatographed on silica eluting successively wth
-net hyl ene chl ori de 30 acetone 95/5 then 80/20 and finally nethyl ene
.chloride nethanol, triethylam ne 92/8/ 37and 362 ng of expected product

. C13H36N 20 (M 216. 85 g) is obtained i.e. a yield of 30%

"R\ Brevets\ 17100\ 17143 GB. doc 31 January 2005, 56 CPV/ Mass spectronetry
(EI) mz: [l\/] 216,432 &f.thé Rs()ﬁglﬂitsprbaﬂl&t 98,8501, (MExamd .625].4g5
6 benzoyl -1, 6-di azabl clo] 3,2 1]octan-7-one Stage A

. (benzyl arf’l%d:) WE SR ec%ﬁﬂ?@@%}l%’fnﬁ)ﬂ&ﬁ}& iobt®%ihed in stage .B

of Exanpl e i SspdHisafd vad b bidr-dn of anhydrous. tol uene .under a
nitrogen a is added and 1.47 m of 10

di phosgene is i ntﬁmdﬂ@@d atatO 25C WWer, Themigads.sidifies ©20 thienpeskat

0- 5C, thg reactlon Je 1 heated to 20C, it is maintai ned under

agi tation f or é%u EHGW RE solvent is evaporated .. off under
reduced pressurae.. 2'6he, resigugn)i s.alg@r@nmogm;aphgdﬂoag§i¢mzca;, alB el W) ng
with a nethylene chloride-acetone nixture 8/ 2. 3.447g of expected product
"is obtai ned (ﬁe‘Pd 6—’?) 523 6Ly (m) gt dge8BLE- Beffoylmlz, é&h éfzadl Sfcl 613 2, 1] o

ctan-7-one gso(q{&um7h35%r|(dr8 aty %()S,/c)(dd)sp%réﬁed inoil and 20 20 m
u

of THE are rntroduce ndér ‘a nitroden atnospher The reaction nmediumis
cool ed dovvn IRo (@Iiglk) O0- BTS84 hea7226660F, ot 58He paeduct obtained in stage A

i s adde _one _gqQ. The' nperature is left to rise to ambient 25
t enper a ét—hﬁé—é@—&l o[%‘ﬁacetgioac?aSandoﬁe A of phosphate buffer at pH
7_ are added Alittle ethyl acetate is then added, then the _

- Example 15

7-oxo-1,6-diazabicyclo{3,2,1]octan-6-acetic acid
Stage A: '
15 . 5-[(1,1-dimethylethyl)dimethylsilyl]-1,6-diazabicyclo{3-
‘2-1]octan-7-one]
. 843 mg of lithium is placed under a nitrogen
étmosphere and 320 ml of ammonia is condensed at - -70°C.
| . 7.56 g (34.8 mm01es) of the product obtained in Example
20 13 in 160 ml of tetrahydrofuran is 'addéd at -70°C over 10
minutes. Agitatioﬁ ig carried out’ for 5 minutes then the
ammonia is distilled under a stream of nitrogen whilst
heating -slowly at 20°C., 7.9 g of {(1,1-
dimethylethyl)dimethylsilyl chloride in - 10 om® of
25 tetrahydrofuran is added slowly at 20°d“to the obtained.
| suspensidn then maintained wunder agitation for - 10
‘minutes. 160 cm’® of ethyl acetate then 60 cm® of a 10 %
aqueous solution of tartaric acid - is then added.
Decanting is carried out followed by re-extracting with
30 ethyl acetate, the organic phase is,Washed.wi£h~water,
dried over sodium sulphate and the solvent is evaporated
off under reduced pressure. - The o0il o©obtained is

chromatographed on silica with 10 % water, eluting with
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reaction nmediumis decanted and re-extracted. with ethyl &detVanrearyi#d05
organi ¢ phase is dried over magnesi um 30 sul phate, then the. solvents are'
evaporated of f under reduced. pressure. The crude product is

chromat ographed. on. silica eluting v#&h dichl oronet han e contai ni ng 2%
acetone.. R \Brevets\17100\17143 GB doc 31 January 2005 57 143 ng of the -
sought product C13H12N202 (M 228.25 is thus obtained. The corresponding
yield is 6m8f ngpe@hmm 8t thelpr 8t ofeghvilgnepceRl orddmratgre

chem cal t Kk ti . net 15 (M
and 2.42 (ﬂ%%ﬁﬁ%f > A 3 Sgséfl(‘g?%%% ggli ﬁdﬂsw Ob%%s 58 to 3.58
(m::. CH2{MiedBd54360p-%) . CH R, 7.43 (m ; 7. 55 (m ; 7.69 (m : C6H5 IR
(CHC 13.) 1758 1672 60 1586 1492; 10 M5 (EI) mz: [M] =230, 125,
105, 77 Ex2HH o B i i
A 15 5. 5-[(1, itﬂdcb@ig hyla%t o) Ohﬂrﬁ@t MghSink ¥kl - LifrdiAzabi eyel %{e%rks
2-1]octan-7-one] 843 ng of lithiumis placed under a nitrogen atnosphere
~and 320 nl iofppmmandamubtiphdent¥d at - 700C- 7.56 g (34.8 mmoles) of the
product oby aj 0 13 160 f hydr @f ur.an i dded at
-70C over §Obfﬁghu?rel§><8 P?g?i'o% @(:a?r?gis E?e a5 %%u;éesqt r?z(ﬁrath
anmmoni a [ saﬁasgi bt edl) unslecHacﬂy@a,_m of. g® t(rd)g%md/\/m It (dieatiqg-ci-owM y at

20C. , oﬁ g;l- di met hyTet hyl") di net hyl si |yl chI0|de|n.1Tan of 25.
tetrahydr aran®? s (@aHed™d| Py éf“ Zoccﬁe"éﬁml\bbt 3aiffed™ sddpendion then

ITB.I nﬁnaa[lcned H”g@ﬁC16)9' tla}l(pn d£5 APz mnutes. 160 cnB of et hyI acetate then

MS (EI) m/z: [M]*: 240, 225, 183, 100, 83, 57. =

.Stage B: _

phenylmethyl 7-oxo-1,6-diazabicyclol[3,2, 1]octaﬁ;6—aéetate
1.44 g (5.99 mmoles) of the product obtalned 1nc_

15 stage A is dissolved under a nltrogen atmosphere in- 14 4

ml of tetrahydrofuran then 941 ul - of phenylmethyl

bromoacetate is added and then 6 ml of a 1M solution of

. tetra-n-butyl ammonium fluoride in tetrahydrofﬁiah\-is

~ added dropwise. The reaction medium is agitated'fér 10
20 minutes at 20°C then diluted with 15 ml of ethyl‘acetaté-

and 5 ml of an agqueous phosphate buffer golution at pH =

7 is added. The reaction medium .is decanted, re-

E—y

extracted with ethyl acetate, the organic phase,is washed
with water, dried over sodium sulphate and the splvent is ‘
25 + evaporated off under reduced pressure. 'fhe oily residue
is chromatographed on silica with 10-% ‘water eluting with
a methylene chloride-acetone mixture 8/2. 140 mg of the
expected product is obtained. The corresponding.yield,is
- 9%.
.30 IR (CHCls): 1746, 1720 cm™*
MS (EI) m/=z: [M]* = 274, 183, 155, 139, 91, 83.

Stage C: 7-oxo-1,6-diazabicyclo[3.2.1]octane-6-acetic

acid

R:\Brevets\17100\17143 GB.docc




aqueous solution of tartaric acid is then added. Decantingli Sageary €d0out

- followed by re-extracting with 3.0 ethyl acetate, the organic phase is
-washed with water, dri'ed over sodi um sul phate and the solvent is,

evaporated off under reduced pressuresg- The oil obtained is

. chronat ographed, on silica with 10 %water, eluting with

"R \Breve.ts\ 17100\ 17143 GB. doc 31 January 2005 58 net hyl éne chloride then a

met hyl ene chl ori d@7acegonef  ntké urpr8d2candoiBt Hdngd of iexpecigs @ odict is

.- obtained (yield: .36.2 .0"). NVR spectrum of the proton 5 In 13, at 250
M, chemi c8FS8RLVESE 4 tim ‘Bﬁa?g eitﬁygprﬂ%ﬁftr?m tpeRcpigedot21 ¥ and o
.40 (9) : SEhBriol Yf (12 Jng of SiddBUadyum Soh0 darihd Mt 1N 2y (M

N CH - CH2-CH2; 2.85 (d) and 3?32 (m ; -CHCH- N 2.93 (dt) and 3.32 (m

- CH2- CH2- N, p3ae8d( mndeicHa- hydradgen Rat@depBpre. 17 AEte84215mntinutds (El )

o abl oyl opAogner” e (5 oF Cea fPsaRin o Wenfin PREVAIRY pnd” B O

obt ai ned i nrehbtsbagemddismdiissomaghtuiterd aunbkirogegi ahopsphefer i nsl4. 4 n
of tetrahydrofuran then 941 | of phenyl net hill bronpacetate is added and
then 6 m ofMiBUERFsol utitsh SRLalatsta- Asbuf Ltarasniont f | Jorlilaweh by
tetrahydrof ucgn;hs agded dr I1Se. Igyc% acty medi [ Ltated for 10
20 m nutes at 2(1) t hen ilﬁglgl 1Wi th 1 grf' ofé}g%}hylg%gg} ataggglﬁé% (r%indgf an
aqueous phowphhtacbuthdr thel walorerdt ,iphevaporsteddedf Thdereaetivard nedi um
is decanted, re- extracted with ethyl acetate, the organi¢. phase is.
vvashedalrh/vi t REGEPRFS - dr Pedobder FofiLmE R h%’f‘éfi%nar?ﬂgc’éoﬁ.?e tpdnsd

evapor at ed QﬁicHnﬂgrpk?dﬁﬁ@dj@é@S%&b%-eEH&%.(”ig ﬁ@?b@uﬁhbsex ected
chromat ographed on silica. with 10. % water eluting Wwth a methylene

chl ori de- acB¥efect nivitbr @@ezulamof@ﬂgmekatﬁamgmoa (M= 274.321 g)

Q.

is obtained. The corresponding yield is 63 %.

NMR spectrum of the proton

i5 : In CDCl;, at 400 MHz, chemical shifts of the peaks
| in ppm and multiplicity: _
1.48 {(m}), 1.63 (m), 1.73 {(m) and 1.86 {m): N-CH-CH;-
‘CHp; 2.85 to 3.00 (m), 3.14 (dm) and 3.64 (m): CH,-N-CH,
and CH-N; 3.78 and 4.14 [AB]: CON-CH,-CO."

20 MS (EI) m/z: [M]* = 184, 139, 125, 111, 97, 83.

Example 16

7—oxb~N—phenyl—1,6—diazabicyclo[3,2,1]octane—6—
' carboxamide
25 ‘ 1 ml of tetrahydrofuran and 99-mg'(0r41 mmole) of

the compbund obtained - in stage A of Example 15 are mixed
together under an inert gas. |
50 wl of rphenyl isocyanate then 450 gl of a 1M
solution of tetrabutylammenium fluoride in THF are added
30 sSuccessgively.
The reaction medium is left to react for 10 minutes,
then diluted with ethyl acetate, and washed with water.

The reaction medium is decanted and the organic phaée is
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expect ed product is obtained. The corresponding yield is. “do7g™u25p 4R°>
"(CH.C13) 1746, 1720 cm1l. -Ms (El) mz [M + = 274, 183, 155, 139, 91, 83.
Stage C. 7-o0x0-1";6 -diazabicyclo[3.2.1] octane-6-acetic acid -
R\]3revets\ 17104\ 17143 GB.doc 31 Janéary 2005 59 137 ng of the product .
obtained in stage Bis dissolved in 1.5 m of ethyl acetate, then added to
the solution of 14 ng of palladiumon carbon at 10 % and placed under a

~ hydrogen almibzblasrer wigres I8 nswlipksts. anBhiepolBeny 4 papPadRifoN
carbon is .added.and_the r.eaction nedi umjis._ nai ' i tation for-
15 i nut i TSR gy BRSO Rt BB W
ethyl acetghes Uremitiddr aeetdneianduitet hadolby arthridia tseinegity | on _
~evaporated off under reduced_ 10 pressure. A,tofal of 68 of .crude product
i s. obtai rtdlichi AEIRg cryst&ieh rephrBeheFhYSg ﬁfﬁeéﬁgghemé%ﬁél?ﬁeed

product w I rmul a C15H18N2G8 (M = 274.321 g) is obtained. The
cor_res%ond%dryglrﬂ;iagﬁcgé%erg% NVR spectrum of the proton 15 In CDC1l3i at 400

MHz, ' chemi cal xhifigsoff thiee qgeaksund nopphand ihile i pvicht yolecadaim), 1.63
, 1.73 nd 1.86 . N-CH CH2- 2i 2. 8 5 to 3.00 (Jr .3, 14 (d
fﬁt?d 3. 64 (%@mﬂ%@z-%%%g‘g&anmoi N%@:%%n@ 4. TR [ REFOVE mt‘fﬂ 256} .28 {35

(B) mz: dMAgpddh d3% 25dJ4,20¢1 83. Exanple 16
7- oxo-N- - phenyl -1, 6-di azabicycl o[ 3, 2, 1] oct ane- 6- carboxam de 25 1 m of.

t et r ahydr d\MRuirgpevtandn 99f nghe @ZAEemol e) of the conpound obtained in stage
A of Féarrpl € 15.[nar(.eD813(,6datI. Oggbh?’{HzLﬁndc%erﬁ]céfershigﬁﬁ'l of the peaks .
| : in ppm and multiplicity:
1.78 (m), 2.02 (m) and 2.17 (m): N-CH-CH,;-CH,; 2.88 (d),

o

3.13 (dt) and 3.42 (m): CH,-N-CH,; 4.49 (m): CH-N;
7.11(t); 7.34(t) and 7.54(d): CeHs; 10.05: NH.

15 IR (CHCli): 3302, 3266; 1734; 1700; 1602, 1553, 1501 cm’’.
. MS_(EI) m/z: [M]*: 245, 153, 126, 119, 98, 92.

" Example 17a
6- [1~- (phenylmethyl) -1H-tetrazole-5-yl]-1,6-diazabicyclo

20- [3,2,1]loctan-7-one _ |
. 480 mg (2 mmoles) of the compound obtained in stage

A of Example 15 is placed under an inert gas.

£

Then a - solution of 712 'mg of 5-fluoro-1-

(phenylmethyl) -1H-tetrazole in 1.5.ml of tetrahydrofuran

25 then 2 ml of a 1M solution of tetrabutylaﬁmoﬁium fluoride

.. in  THF are added. Therreaction medium is left to react
for 1 minute.

The reaction medium is then diluted with ethyl

. acetate, washed with water, decanted, the organic phase

30 is dried over magnesium sulphate and the solvent is

- evaporated off under reduced pressure.
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- 50 Al of phenyl isocyanate then 450 Al of a 1M sol ution of3l January 2005
~tetrabutyl ammonium fluoride in THE are added 30 successively. The reaction:
-medium is left to react .for. 10 mnutes, then diluted with ethyl

- acetate, and washed with water. The reggction nmediumis decanted and the

- organi c phase is R \Brevets\17100, 17143 GS_doc 31 January 2005 60 dri ed

“over magnesi um sul phate. The solvent is evaporated off under reduced

pressure. 140 ngiobecrgdefpr aducdiip dgruduabt disnedbtuliheah wisigriifd ed by

chromat ography on silica using a dichloronethane/ et hyI acetate m xture

90/ 10 as el G&FeMespIxrgPhedt helcofiddhd ofift hé t idycdl dfimetiats Rt ¥ or mul a

C13H15N30 (aMeta%@ng&%u% bgwrgcovered which- corresponds to a yield of
20% NWR spectrum of the proton 10 In CDC13, at 250 MHz, chemi cal shifts -of

the peaks in ppAdandmgul ¢f pltﬂmtﬁxmedtaed mGo@@ghd rr)wmid oflequijar

N B Teprta tg s BieS (hba Bed ) i by phigingR daehe | "

3302, 3266; tbiad,ofl78R; air@@%ho&éﬁnhﬂt@lp%ﬂﬂict'\/s (Ehe) dﬂr&egp{dﬂd&néﬁ%
153, 126, 119 98, 92. Exanple 17a 6-[1--(phenylnethyl)-1
H-tetrazol eYSeyr] is, 858i azabi cycl o 20. [3,2, 1] oetan-7-one 480 ng (2

nmol es) of 2@ %gg@qglﬁm gt @hgeg !E ﬁt age A of Exanple 15 is placed under
‘an inert gas: i of 5 -fluoro-1- (phenyl nethyl)-1H
tetra zole in 1. EnMCD@ﬂﬁehtamﬂd)r aﬁmancﬁémﬁbem 2hiiftef - of 1bheolpataken of
t et rabutall anmoni um f | .uor iin-THF are added. The reaction nediumis left

to react® foft PPH ﬁ&flemu'{fﬁépflé%ﬂ’on mediumis then diluted with ethyl
1.80 (m), 2.04 (m) and 2.67 (m): N-CH-CH,-CH;; 2.83 (d),

2.85 (dm), 3.10 (dd) and 3.44 (dd): CH,-N-CH,; 3.99° (m):
CH-N; 5.63 and 5.88 [AB]: CgHs-CHp; 7.18 {(m) and 7.32 (m):
 CeHs.
15
- Example 17b

6- {(1H-tetrazole-5-yl)-1,6-diazabicyclo[3,2,1]octan-7-one
120 mg of the product obtained in Example 17a and
2.4 ml of a methanol/ethyl acetate mixture 90/10 are
20 "mixed together then. 2.4 ml of THF is added until total
dissolution is obtained. |
24 mg of palladlum catalyst on_ carbon at 10% is then
_added then the reaction medium is agitated under a.
hydrogen .atmqsphére. After 3 hours of reaction, the
25 catalyst is filtered out, followed by rinsing with a
-tetrahydfofurah/methanol mixture, then the sqlvent is
evaporated off under reduced pressure.:@ The ‘product i‘s\
then crystallized from ethyl ether.
72 mg of the compound of the title with molecular
30 formula C/HioNgO (M = 194:198 g) is thus obtained, in the
. form of a white crystallized product. The cofrespo'nding
yield is 88%. |
NMR spectrum of the proton
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acetate, washed with water, decanted, the organic phase 3®l Jadnaed DM
magnesi um sul phate and the solvent is evaporated off under reduced .
pressure. R \Brevets\17100\17143 GB.doc 31 January 2005 61 1.06 g of an
- 0oily product is obtained which is chr&hatographed on silicain a o
~dichl oronet hane/ethyl. acetate m xture, 90g10. 143 ng of the expected .
conpound with nmolecular 5 formula ClaHI6N6O (M.= 284.324 ¢g) is thus
‘obtained in thel P of2tan® WrofdRoushaRical pFBdbEs. oFhEhcoPeddsoridt ng
yield i5‘2§%g g%@?ﬁﬁgg%ﬁyg&ggyghe proton In CDC13, at 250 MHz, chem ca
shifts of e peaks 10 in ppmand multiplicity: 1.80 (m , 2.04 (m and
2.67 (m) NGB CHmCH2E . 8 83m{d)and. 8507dnfm) 3. NOCHddl: ePHk ;3. A414dd)p :
CH2- N- CH2' . 99", ( ;5. 63.and. 5,88 [AB] : i 7.18 (m and
7.32 (m :BCgQB?mh5g%§a%$§£lT?%’Gggé" T ;r%ngeﬂgggrgggﬁgﬁ-diazabicyclo
[3, 2, 51] DRt @ajoDne 1120; nsof &he . product obtained in Exanple 17a and
2.4'mM of a methanol /ethyl acetate m xture 90/10 are 20 m xed toget her
then 2.4 HﬁSOﬁETHEmV8=adé@5 entiq4.t ot@F . did4el dililon 95 oblai ABd. 524 ny of
pal | adi um  gatal yst on carbon at 10%is then added, then the reaction
mediumis agitated under a hydrogen atnosphere. "After "3 -hours of reaction,
the 25 catalyst is filtered out, followed by rinsing with a

t et rahydr of ur an/ met hanol m xture, then. the solvent is ‘evaporated off
under red re. The product is_ then crystallized from ethyl

et her 1072 ¢mh Qe $he; corpouthRlyd ey 13 £ ditfn pPlegyl ar 30 formula

C7HION6O (M = 1 4.198 g) is thus obtained, in the

140 mg (0.582 mmoles) of the compound obtained in
stage A of Example 15 is dissolved in 1.4 ml of THF.

55 pl of acetic anhydride then 0.58 ml of a 1M
solution.of tetrabutylammonium fluoride in THF are added,

15 successively. |

The reaction medium is then diluted with ethyl
acetate, washed with-water, decanted, .the organic phase
is dried over maghesiunl sulphate, - then the solvent is
evaporated off under reduced pressure.

20 In this way 116 mg-of a crude oil is obtained which
is chrdmatographed on silica with a
dichloromethane/acetone mixture 80/20.

18 mg of expected compound, with molecular formula
CgHi2N20;- (M= 168.196 g} is thus  .obtained, which
25 ‘corresponds to a yield of 18 %. T

NMR spectrum of the proton.

- In DMSO, at 300 MHz, chemical shifts -of the peaks in
ppm and multiplicity: o
1.65 to 2.20 (m): N-CH-CH, -CHy; 2.54 (s): CH,CO-N; 2.83
30 (d), 3.33(dm), 3.10 (m) and 3.45 (dd) CH,-N-CH,; 4.55
(m) : O=C-N-CH. '
IR (CHCli): 1758, 1696 cm™>.
MS (EI) m/z: [M]* = 168, 140, 126, 98, 43.
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formof a white. crystallized product. The correspondi ng yilePdniari8g8%05NVR
'spectrum of the proton R \Brevetz\17100\17143 GB.doc 31 January 2005 62 In
.DMSQ,. at 300 MHz, chemical shifts of the peaks in ppmand nultiplicity:.
1.63 (M, 1.89 (m - and 2.07 (n) : N CgsCH2-CH2; 3.14 to 3.20 (nm) and

©.3.43 (m) : CI2-N-CH2i 4.51 (m) : CHN IR (Nu;ol) : 1744; 1594 cm". NS

(El) mz: (M} = 194, 165, 124, 111, 98, 83, 68, 56, 41." Examle 18 10
‘6-acetyl -1, 6-di azabicycl o[ 3,2,1] octan-7--one 140 ng (O. 582 mmmol es) of the
conpound obtained in stage A of Exanple 15 is dissolved in 1.4 m of THF.
55. Al of acSf'®LHn\Afide then 0.58 Ml of a 1M sol ution of

‘tetrabutyl angopipER-Fil s [ 15 a1 8¢ 5.8 i.vel y. The reaction
mediumis thenn%i I u}{entj&rvmcgﬁ) _gt'-k?;I 1%{512;%et at'e, Ové?éﬁé ﬁv%%%ﬁanm; er'c decant ed,
~ the organi c phas&4.i02 dgi ed .Mrmuhghesimrrljsmth_aétehyléenyjéha—&ﬁ;lcdﬁem |3
evapor at ed: of f under reduce ressure. 20 in this.way 11 of a crude
oilis o t;aipnlé’aerv%ll(fﬁecaﬁr < a&%ﬁ ogrgf%PFé’dNShf sil¥ca @it h1§9*g%1 9) .
di chl or onet hangdcragrRidong i t.ur ¢80/ 2@nek8 NH 9@k, expect edgampeynd,; MM t h.
nol ecul ar. formul.a C8HzZ2N22 - (Me=. 168.196 g) is thus obtained, which

25 corr esportiFd Ve ild ¢46f mig of. efbRneBect rum of ~the.proton In DVBO, at
200,00} NN CogE I8 8 WS AR ARG LA i Bl
3;.10 (m ardher3. 48dedd) CH24 N-fl2;of. YyAiine 035G NtBdn introduced
| 10 dropwise into the suspension. _
The © reaction medium is left to react whilst
agitating for 4 hours at approximately 25°C, then the
~solvent is evaporated off under reduced'pressufe.' The
reaction medium is taken up by a mixture of
15 dichloromethane and ethyl acetate, then filtered and
-rinsed with dichloromethane, then with a mixture of
dichloromethane and ethyl acetate. - The filtrate ig then
concentrated to dryness under reduced pressure. -
69.8 g of a light yellow oil is: thus obtained which
20 is purified by chromatography on silicé. The eluent used
is a cyclohexane/ethyl acetate mixture 80/20: |
57.21 g of 1,1-dimethylethyl 3-[(P-heny1methox\j)';
imino] -1-piperidinecarboxylate, with molecular formula
Ci7H22N20: - (M = 304.39 g) is recovered, in the form-of a
25 very pale yellow oil. The corresponding“fiéld is 85%.
24.82 g (0.0815 mmole) of the -oxime “obtained
previcusly is dissclved in 163 ml of ethanol‘cooledrdown
to -10°C under nitrogen. Then 25 ml of a boraﬁe—pyridihe
complex is added, then 204 ml of 2N hydrochloric acid isg
30 added dropwise over an hour and quérter; The soldtibnris
- agitated for 1 hour and a quarter at -5°C, then . treated

with 100 ml of a ‘'saturated sodium hydrdgen. carbonate
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IR (CHC 3) : 1758, 1696 cm1. Ms (El) mz: [M+ = 168, 14031 .7b26ar9820013. .
R \Brevets\ 17100\ 17143 GB_doc 31 January 2005 63 Exanple 19a 6- .
(phenyl net hoxy) -I, 6-diazabicyclo [3, 2, 1] octan-7-one 44.02 g (0.22-

nol e) of 1, 1-di nethylethyl 3-oxo-1- 5 %‘% peri di necar boxyl ate (CLOHL7NCG3, -M

.=.199.251 g) (described in J. Med. 'Chem 1986, 29, 224-229) is dissolved

in 440 m napol .79 O-benzy] -:. hydroxyl anine hydrochloride is
t hen addedgggﬁE%gHbf tgl)%r%l (?(‘l’lntge11 ioistﬁer?%i n Ordold‘lur%:/e%ar 9"a 8pvviw¥‘éw?‘ntag(? he
suspensi onaddba fnaghhdh Hedcdivhs.| efhet pur eacthwhi I7stg, agitating for 4
hours at approxi mately 25C, then the solvent is evaggrat ed of f under

reduced pressur&eTheactiant PeAivBdiGinersragked wWpthy edhnilxagesase -15
di chl or onet han d l; n fhter g Linsed.
ol st ol LITClAgeed e et

di chl oronet hane, then"wt . ane an
The fil%ratelpbateéherthe copderntat tel tevraghopmessl undéEr wedier ed-gitvessiur e.

69. 8 of a light yell il is thus obtained which 20 is purified by
chrorrgt ogr%ﬁﬁ?gBﬁesi I i%/ 6)Tﬁe Y LBnCULTisss “8’%1’0%@%@ et Ay EESet ate

m xture 806BPaifdd. 2Hatl 95 daked-dbMBhhybetRY br3ethy1(pbepykret hoxy)
i m noj --1-piperidinecarboxylate, wth nolecular fornula "Cl7H24N2O3 = (M =

304.39 g) is reEewergeiubionheisorvinshed 28ithryapableOpel NowagiueouFhe
correspond] jeld i-s 9 .0 . 08-,15 | e) of the oxine obtained
prevt oue yjiEU%%iéo gjﬁ%ﬁ%@?’%ﬁf%f é%?f%anﬁﬁ&%sx%& shreht HoEignaor "
ni trogen. 2N combiin anbortne- pulvdinte isonPr&porst fthed 0
2N hydr ochl o&i C (gci d is 30 added dropw se over an hour and quarter. The

sol ution i5®YGFT HEFFOFC1 hour and a quarter at -5C, then treated with. .

100 m of a "sajdrat %d é@dﬁﬂmgfwo%ﬂouﬁ%%@aijuid is . recovered
which is purified by chromatography on silica, eluting
- with a dichloromethane/ethyl acetate wixture 95/5, then

15 with a dichloromethane/ethyl acetate mixture 80/20.

17.89 of 1,1-dimethylethyl 3-[(pheny1metho;cy) amino] -
, 1-piperid_i.necarboxylate with _ moleculér. formula CiqHzeN20;3
(M =-306.41 g) is thus recovefed in the form of a

. cologrle_és’ oil. The corresponding yield is 72%.

20 - 6.72 g (21.9 wmmoles) of the piper.-idine obtained
previously is dissolved in 22 ml of ethyl acetate cooled
down to -10°C. 28 ml of a 4.0 -_mol/l solution of
anhydrous hydrochloric acid in ethyl . acetate is added
dropwise over 30 minutes. _ : :

25 . After 1 hour at 0°C, 40 ml of “ethyl ether is
‘added, .thAe .dihy,_drochloride precipitaté is: filtered and
wasjhe_d with ethyl ether. : _ 7

~In this way 3.87 g of a White solid is obtained.
Aﬂpther 1.80 g of the desired product is obtained by

30 ' crystallization of the fi_l_trat_e. '

‘The product obtained is taken up in 60 ml of 1N &oda
and, 120 ml of ethﬁrl’ acetate. . After decantation, the

aqueous phase 1is saturated with sodium chloride, then
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_ R\ Brevets\ 17100\ 17143 GB doc 31 January 2005 64 sol ution,3t Fenuary @B g
- ~of sodium carbonate, which are added in small fractions. The pH is then
-7-8. The reaction nediumis extracted with ethyl acetate. The organic

- _phases are conbi ned, dried over sodium g sul phate, the solvent is
. evaporated off under reduced pressure. 39.0 g of a colourless oily liquid

~ "is thus obtained that is taken up’'in 400 M of -ethyl acetate. The
sol ution is fEShadt@ilt hwice. 06 tH aspuedusacephtéi on Tofe dwshorh! grhgeaci d,
then the or ggggc -gg%es C110 l_;'gl{edg:fo.rrb' ned and the solvent 1s. evaporated off

under reducéd pressurdse3siH g BGFSh SVEF cBREueEayd | Fylbbate rebeuer ed
whi ch is pur&bhednbyacbdonat @@y 308y -l j ith a '

di chl or onet hane/ et hyl acet at(gﬁym' xt urlglrﬂ%g#%&%%ﬁéué%@%s%ﬁéa

di chl or onet hane/ et h%/IT Scebht ¥-rfivhenyd me0hRay) 1 3-89 pefritli nhadineet hyl €k hyl

3-- [ ( phe h ) ] -.~ L-Rpiperidi.necarboxylate wth ol ecul ar.
formul a @C1%%E§I%%%§¥(I\/1 = @Lg%a 41C’j§1{1$§8t htfg]l r?co&é’r‘;e 3 nDhe ¥orkBesa

col ourl ess obbLainéd, ceirtaspantierpondd dd e 21 2056.94% 9 (21.9 mmol es) of
t he pi peridine 0251 jned previously is dissolved in .22 nl of ethyl acetate
cool ed 25 down t 0 =%0C"9 28{%1 5 of "§Ohed) noPEL $dleut iasmpsfundan myeragirssd

hydr ochl or i @&k thidn-et hyly acgt IS sadded dropw s.e ver__30 m nutes.
After 1 hou(r\p,at 0C, Aeg rﬂYLSof g%%%?lg%ﬁer ?fsl aédedr?ft heOtOdi JURSTIT 6T i de
pr eci pi t at e dichlgroneshaheandhamrashéd mii tdf aEsylis efdid. In.this way 3.87
g of a yhite soli eisw.iobt ained. Another 1...80 g of ‘the desired product
i s obtained by 3 crys}flaﬂ?gaﬂlgﬁeﬁlﬁlf)ﬁe RG3inat. 1sheoqdestudewnolsaai ned
is taken up-i65°60 nictadn | Ns@la mandsr 129 np | 9f eﬁl@il/laCQBQE‘Eioﬁft%rf

- decantati on, .. thhe ) . _
— - - dip osgene in dichloromethane is added over 15 minutes.

After . reaction. for 45 minutes, the colourless

_ solution dis diluted with 15 ml of dichloromethane and
15 treated with 15 ml of water.

The medium is left to settle, then the agueous phase

is extracted with 20 ml of dichloromethane.
- The combined organic phases are dried over magnesium
sulphate, then concentrated to dryness under reduced
. 20 pressure. A pale yellow oil is thus obtained which is
purified. by chromatography' on silica eluting with an
ethyl acetate mixture 96/10, then a dichloromethahe/ethyl
acetate mixture 80/20.
In this way 196 mg of ekpected conmpound with
25 molecular formula Ci3HgN,0;, (M = 232.28wgf is recovered
in the form of a colourless 0il. The éorresponding_yield
is 34%.

NMR spectzrum of the proton

- In CDCl;, at 300 MHz, chemical shifts of the peaks in ppm
30 and multiplicity: '
1.59 (m) and 1.93 to 2.18 (m): -N—CH-%—%; 2.73 (dt),
2.94 (dt), 3.17(dt) "and 3.40 (dd): CH;-N-CHz; 3.29 (t):
N-CH; 4.89 (d): N-O-CHz- (CsHs) ; 7.38: CeHs. '
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aqueous phase is saturated with sodi um chloride, then 31 January 2005

R \Brevets\ 17104\ 17143 GB. doc 31 January 2005 65 extracted twi ce wth ethyl
acetate. The organic phases are conbined and dried over nagnesi um sul phate
" then concentrated-to dryness under reduced pressure. 3.67 g of -
N- (phenyl met hoxy) - 3- piperidinanmne, wth 5 nolecular fornula CL12H18N20O -
(M= 206.29 g) is thus obtained., which corresponds to a yield of 81% - :
518 ng (2.8 naHek) :ofl 7ule. 1e@8powit obtai ned previously is dissolved in 5

m of anhydrous_. di ¢hl O{Pﬁmet_hggg, tggen 0.5 mM of TEA is added. 10 The
whi ti sh s&“pgggﬁadl&;ta ed=i €3¢6oPéd down to -65C, then 12.5 ni of a 0.10
nol /1 solution of diphosgene=in dichloronethane is added over 15 m nutes. -
After . reaction for 45 mnutes, the colourless solution is diluted wth.
15 M of dixanpiendhane and 15 treated with 15 m- of water. The nmediumis
left .to setile, then the e n I5.+€ 10 ith 20 m of

di chl orone _hgﬁ'l%é.t %Xyc)o%tﬁ %_g%ag%é}aln%%%g ’efs' la]r(geﬁ;‘"{jﬁfrlP eﬁq?)%gémr magnesi um

sul phate, then gonegnt fated tomsltynesst unter redpoedd 26bpeéssdr einA pal e

~yellow oil _is thus obtained which is purified by chromatography on_silica
el uti ng wiBfpmmle el Byl igceligerisd uig So/b, ofh&ethan ogoﬁ%‘i hghe/ et hyl

acetate ni 2 SELR 5004 98,0, Ol BXPES! edhicormatndenenn 25
nol ecul ar” oﬂn%?g'% 1§ﬁ1%%582 (M= 232.28 g) E|Js reco%ngled i.n the form of -
a col our | agse oiduspEmeionr r spankierd yivalder | ¢ MIrNIRNS-2EROFRRACEE t he

roton in. 13, at 300 MHz, chem.cal shift f. th ks, 30 d
gultiﬁ’)p: Ql‘%’%)g‘ié@%“t% RAGOFUSS {£05. 1k I(’%ﬁ“.sr NG ?:ﬁg‘-é&;thgﬁ%a(‘%t);an
0 2.94 (dt) gadhik/er did A& Ldd) @ CH2.-NCH2; 3.29 . (t) @ oy

After evaporation of the .solvent under Treduced

pressure;, 70 mg of white crystals are -obtained.
The crystals are taken up in 2 ml of anhydrous .
15 dichloromethane. The solution is cooled down to -10°C
-under nitrogen. Then 70 ul of byridine,- then 40 pl of
acetic anhydride are added and agitation is carried oﬁt
for 20 minutes. The reaction' medium is concentrated
under reduced pressure and 75 mg of white crystals are-
20 obtained which are purified on silica, eluting with ‘a'
dichloromethane ethyl acetate mixture. 80/20. ,
.491 mg of expected compound (M = 184.209‘_)' "is_
‘recovered in the form of a  white solid. . The
- corresponding yield is 65%. .

25 NMR spectrum of the proton

In CDCls, at 300 MHz, chemical shifts of the peaks
in ppm and multiplicity: ' _
1.60 to 2.2: N-CH-CH,-CH; 2.24 (s): CHs; 2.95 (d) and
3.54 (dm): N-CH,-CH; 3.07 (dt) and 3.54 (bdd): N-CH,-CHz;
30 3.94 (bt): O=C-N-CH. o |
IR (CHCls): 1798; 1764 cm™.
‘MS (EI) m/z: [M]* = 1Ba, 142, 125, 43,
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N-CH, 4.89 (d) : NNOCH2- C6H5) ; 7.38: C6H5. R \Brevets\ 1¥70@n1Z14#32005

. 'GB.doc 31 January 2005 166 | R(CHC13) : 1747;1498 cm . MS(EL) mz:[M +=
232, 91. Exanmple 19b 5. 6- (acetyloxy) 1, 6-diazabicyclo [3, 2, | :
ctan-7-one 95 ng (0.41 nole) of the cogpound obtained in Exanple 19a is

- dissolved in 56 nl of -nethanol, 8 ng of .palladiumon carbon at 10% by

‘weight is agitated, then the suspension is placed under -a hydrogen

at nosphere Bxamder Ifar mal pressure for.1 hour at 25C, then the catalyst

is filtered out. After evaporatjon of the solvent under reduced pressure,

70 ny of \mﬁo‘e &%Y;C’é‘i’;r‘&rémddﬁ?@g?l Ay St ail @&r@ a8 up. in 2 ml of

anhydrous 15 di ghlal @x e i JThes S 4l | 'fnCQOE?LQli‘i%‘F{]}“ 0G, - under
ydr

nitrogen. Then 70 | of pyridine, then 40 Al of acetic an I de are added
and agit ati éidits degcriibgdodn Examde didbutseésrtihg meadt i2os mediafmtis

concentrate r.r ced. . pressure gnd 75 f ite crystals are 20
obt ai nedgvm%gﬁ{ﬁgglgldpf%%ag%%nlgi %f#c@gzpigl Jt%ahggﬂﬁ?t ﬁ%a‘m%i"é’ I cL)"reé"rFéFWane
et hyl acet abahyidstidee 80/ 20. 49 ny of expected compound (M .= 184.20g) is

recovered in the formaof a white solid. corresponding yield is 65% 25 NWVR
spectrum of the pPot &fifhe™@Y B#3imat 3D0 FRSCEP@m campohntlt s witht he

peaks in prenasdiayw tédbicid V. 0 gq2. N 2 H2j (2,24 (s) & CH3;
2.95 (d) and 3.54 (dm --mz?ﬁﬁ;lgg?dﬁ %([jt) %@.549%&5 F’%ﬁaéﬂ)ffjmzi
30 3.94 (bt)-e0=@ i€kl BR$(CHC13 : 1798; 1764. cm 1. |

10 NMR spectrum of the proton

In CDCli, at 250 MHz, chemical shifts of the. peaks

©in ppm and multiplicity: - o
+1.64 to 1.95 (m) and 2.10 to 2.35 (m): CH-CH, -CHy; 3.02
(d) and 3.65 {(dm) : N-CH,-CH; 3.13 (dt) and 3.55 (bdd): N-
15 CH,-CHz; 4.09 (bt): O=C-N-CH; 7.49 (m): 7.65 (tt); 8.12

(m): CghI:I_é.
IR (CHCl,;): 1774, 1756;1602, 1585, 1495 cm ™ .
MS {EI) m/z: [Mi* = 246, 105, 77.

20 Example 19d

6~ (l-oxopropoxy)-1,6-diazabicyclo[3,2,1]loctane-7-one
The operation is carried out in a similar manner to
that described in Example 19c¢, starting with 163 mg of
the compound prepared in Example 19a and 70#1 of
25 propionyl c¢hloride. k 7
In this "way 17 mg of .expecfed compound with
molecular formula CoHy4N,03 (M = 198.23 ‘g) is obtained,
‘i.e. a yield of 12 %. ' |
NMR gpectrum of the proton

30 In CDCls;, at 300 MHz, chemical shiftsrof the peaks
~in ppm and multiplicity: ' '
1.25 (t): 0=C-CIL,-CH3; 1.65 (m), 1.78 (m) and 2.10 {(m):
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M5 (El) mz: [M = 184, 142, 125, 43. R \Brevets\ 17100\ 17543 Janugec 3PS5
January 2005 67 Exanple 19c 6-(benzoyl oxy)-1, 6-di azabi cycl o[ 3, 2

1] oct an- 7-one The operationris carried out in a sinilar manner to that
described in Exanple 19b starting with6®05 ng of the 5 conmpound prepared._in
Exanpl e 19a and 200 -ng- of benzoic anhydride. In this way 64 ng of

expect ed corrgound with nolecular formula 13H14N2O3 (M = 246.27 g) is
obtai ned ¥N-eH-GHyi@Had 3896210 (WMVR OT)%'(QH_M%? t%e%ro(cb)n landcD8185 at 250

MHz, chemi shf th d It l1.64_to 1.95
(m and 2. ig‘h }fgg—oén%[ §03L9c3§3°)04’§‘£ %Q @ 3&3@%5%{{& £ e CH.
. 3.13 (dt) &mh 3N56H;(—b11ﬂ) . N- 15 CH2. CH2i 4. 09 (bt) i O=C-N-CH; 7.49 (m
~7.65 (tt) é qyégHClS : 1774, 1756; 1602, 1585, 1495
cm 1. [I\J]7+92-' 2]4%63 20 Exanple 19d 6- (1--0xopropoxy)
-1, 6- gaZﬁ@l eef omiz 41+ 1 054 anerd- .one Thes opgr atdpn is carried out in
a S|mlar manner to that described in Exanple 19¢, ‘starting with 163 rug
of the conpound prepared in Exanple 19a and 70y, 1 of 25 propionyl
- chloride. fn ths lg\@y 17 nmg of expected conpound with nolecular fornula
COHL4N20 TM—E98-23 is obtained, .i.e. a yreld of 12 % NWR spectrum
of the proson[wmétmsénﬁl)&Qﬂpﬁﬂsﬂﬂ%@le&mé&éw& vthg :peaks in
ppmand rmultiplicity: 1.25 (t) O=C- CH2 X 65 (m 78(r’r) and 2.10
(M : R \B%«Pgﬂsl\qqtl@mlnm% GE. doc

10 The operation is carried out in a gimilar manner to

- that described in Example 19d, Staring with 139 mg df the
compound prepared in Example 1%9a and 126 mg: of tosyl
chiloride. _

In this way 77mg of expected compound with molecular
15 formula C;3H;eN;048 (M = 296.35 g) is obtained, i.e. a
yield of 44%. | | !
NMR gpectrum of the proton

In CDCl;, at 250 MHz, chemical shifts of the peaks in ppm
and multiplicity: | : _
20 1.55 and 2.99 (m): N-CH-CHy-CHy; 2.45 (s): CHy; 2.89
" {d), 3.00 (dt), 3.29 (dt) and 3.39 (dd): CH,-N-CH;; 4.04
(m) : N-CH; 7.35 and 7.91 [AR'BB'] CHy-CeHy-SO;.
IR (CHCly): 1775; 1599, 1495, 1383; 1193, 1180 et

- Ms (EI) w/z: [M]* = 296, 155, 141, 125, 91.
25 h

Example 19f

6—[(methylsulphqnyl)oxy]—1,6—diazabicyclo{3,2,1}bctan—7—
. one -
The operation is carried out in a similar manner to
30 that described in Example 19e starting wiﬁh 2;1_mg'of the:
compound prepared in stage 19a. and 80pl of mesyl

chloride.

~ R:\Brevets\17100\17143 GB.doc




31 January 2005 68 N-CH CH2-CH2; 2.52 (m) O=C CH2--CHBi 2.9 {grvand 205
. (bd) : N-CH2-CH 3.07 (dt) and 3.48 (dd) NCH2-CH2 3.93 (m) : NCH2-CH. -
-- IR (CHC13 : 1792; 1763 cml1l. M5 (RI) mz: [M + = 198, .170, 142, 125,
.97, 57..., Exanple 19e 6-[[(4-nmethyl ph&®l) ul phonyl]oxy]-1, 6-di azabi cyclo
[3,2,1loctan 7-one 10 The operation is carried out in a simlar manner to

’th;at' described in_Exanple 19d, staring with 139 ng of thé conpound

prepared in Exanpte 1 13nd¥a%e R ofSt oSy Q?mftﬁf-‘r&ﬁe ¢Wm¢m®dwa\yltﬁng of
expect ed corpenss Wi+ heaplaed! &, nlR 6 My,a 4f 296 35 %&
RIVR™2 € prd

obtained, i.e. a yield of 44% spect rum of

250 MHz, chenicala shigd of %% peaks |n ppm and nul tipli C|ty 20, 1. 55
and 2.99 (m : N - CH3: (d), 3.00 (dt) , 329(dt)
and 3.39 (dd) : 't.5and791.AABB'

C. H3- C6Hg- S22 | R @@33) at 1;1@5 MH%59%he¥.ﬁ9,5dl 1§§§ft&1§§ 3r9e84pea§g%1

M5 (El) n1zH6L|v]+ = 206, 155, 141, 125, 0
(et hyl sul p ﬁpﬂbmd -“ElltG‘-RildlzTetm cycl 0 [3 2 1 'octan-7- one The

operation ig Ggr a hat descr] in
Exanpl e 19e startéfrgcgi Quﬁ% gtﬂl th E NB‘(E;E% %do%rgﬁgr eé Fﬁ (ldﬁgeaféia and
80l of. nesyl.4ScHmr:i de. (CHz‘iB;ra/m(S\ag)lQQmS?l@ 1GB. @pC N- CH. |

IR (CHCl3): 1775; 1381, 1187 cm*.

10 MS (BI) m/z: [M1* = 220, 141, 125, 97, 79.

Example 19g

6~[(4—nitrophenyl)sulphonyl]oxy]—1,6-diazabicyclo
[3.2,1]loctan~7-one- | '
15 The operation is carried out in a similar'manner'to.that
described in Example 19f starting with 270 mg of the
. compound prepared in Example 1%a and 283 mg of 4-
nitrobenzehesulphonyl chioride. |
In this way 205.5 mg of -expected compound Qith
20 molecular formula C,H;3N30:8 (M = 327.32 g) ié obtained
~i.e. a yield of 54%.
NMR spectrum of the proton

. In CDCl;, at 250 MHz, chemical shifts of the‘peaks
~in ppm and multiplicity: R
25 1.64 (dt), 1.84 (m), 1.99 (m), 2.31 (dm): NCH-CH,-CH, ;
'2.94 (d), 3.30 (dt), 3.04 (dt), 3.40 (bdd): N(CHy),;
4.14: O=C-N-CH; 8.25 and 8.41 [AA'BB']: NOg'—Cgl-;IiSOZ'.
IR (CHCl3): 1776; 1610, 1590, 15387 1393, 1191 cm™
- MS_(ET) m/z: [M]* = 327, 186, 141, 125, 111.

30

Example 20

- 6= [[{4-methylphenyl) sulphonyl] .amino]i1,6~diazabicyclo

{3,2,1) octan-7-one
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31 January 2005 69 In this way 50. ng of expected conpound 34 FAnugsy ediflSar
formula 17HLI2N2O4S (M = 220.25 g) is obtained i.e. a yield-of 250. NVR ™.
spectrum of the proton 5 In CDC13, at 250 MHz, chemi cal shifts of the peaks

in ppmand nmultiplicity: 1.56 and 2.380%m : NCH CH2-CH2; 3.00 (d) , 3.12 -
(dt) and 3. 4 9 (m : N (CH2) 2; 3.26 (s) : H31i 4.12 (m : N CH 'IR-
- (CHC13) 1775; 1381, ,1187 cm'-. 10 Ms (El) m : I\Q + = 220, 141, 125,

97., 79. Exanpl® 1@g%2-5-[1(@Wﬁ]t‘?)opﬁé%ylirlu‘lib‘ﬂ%?@Yie Ry} -3roxo-1-

6- - di azabilglyﬁé . , al z = 15 The I adql [ rried out
in a simlar rr]glnc%lierr?et% tlﬁ%}f}l%g%cr@?%éﬁrgﬁggxé?rlplﬂ 19t 'sta%llrl(?{?hg%mg?h 270 ny

of the cor@dun2pr2pal éCoHmNEsampl e= 1029 a2l 283 ny diidgabertk eiestbphonyl

chloride. of 4.1n. this way 205.5 ng of expected conpound with 20 nol ecul ar
fornula 1 1%”?\!@1 Cﬂ’/f‘l—m%?f.’%Q g). is obtained i.e. a yield of 54% NWR

spect rgm of they ptm.cddiy il izitle 209 dhiEn &desd cab chefisigtibhe peaks
in.ppmand nmultiplicity: 25 1.64 (dt) , 1.84 (m , 1.99 (m , 2.31 (dm
NCH- CH, - - @4 lefpgtpdyeact Fogp { dagurs3upgerd@gitatiqm.(pdeyn : thecH2) 2;

1610, 1500 5Eas Yooy tpye ot Yl s difed RS 1 OeY 14T
125, 111. 30 Beams e A &, I-dicebhyduiyihenyld- [ ¢ phortyiphamno] -1, 6--
a;abiCyC“%uﬂé%éﬁg']ﬁ¥ééggggblyijQSJ%é?%ﬁfagggéﬁgéggéELFIafgﬁ
10 wolecular formula Cy7HasN3048 (M = 367.47 g) is thus
obtained, with a quantitative yvield. . o
4.5 g {12.2 mmoles) of the compound obtained ?
previously; 90 ml of a wmethanol/tetrahydrofuran mixture
50/50, and a few grains of bromocresol ~green are mixed
15. . together under an inert gas.
| 1.62 g of.NaBHﬁEJ,is then added, then the reaction
me&ium is cooled down to 0-5°C, and, a solution of 0.7
mol/1l of -gaseous hydrogen--chloridE' in methanol is
introduced in such a way as to keep the pH of the mediuﬁ
20 . between 3.8 and 5.4.
The reaction medium is left to  react whilst
agitating for 2 and a half hours.
2/3rds of the - solvent is evaporéted off under
reduced pressure, then 200 ml of dichloromethane is added
25 and the medium is washed with a saturated agqueous
solution of sodium bicarbonate. )
..The organic phase is dried over sodium sulphate and
the solvent is evaporated off under-feduced préssure;
' In this way 4.48 g of 1,1-dimethylethyl 3-[2-[(4~
30 methylphenyl) sulphonyl]hydrazino] ~ 1l-piperidine
carboxylate with molecular formuiarcnﬂgﬁﬁ04s'(M,= 369.486
g) is obtained. '

The corresponding yield is 99%. -
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31 January 2005 70 5 g (25.1 mmole) of 1, 1-dinethyl ethyl 3-3dxgapuary 2005

- piperidine carboxylate (described in J. Med. Chem 1986, 29, 224-229)

" .(CCLOHL7NO, M = 199.251 g) is dissolved in 50 m of dichloronehane. 4.67
of tosylhydrazine is then added to. the7solution. and left to react for 2
. hours under agitation, then the solvent is evaporated off under reduced
“pressure. 9.56 g of 1, 1-dinethylethyl 3- [2- [ (4-nethyl phenyl)

sul phonyl ] hydr azdnd- B ofi pdré diormpanhdxybas tned wotbvidusdleawdars fugr mul a
C17H25N3043 = 7..47 i s_thus tained, with a quantitative vyield.
4.5 g (12.2 4%‘%13()9 c‘# SRS S SFSoTHdS ttﬁgﬁgglerptué‘ﬂeéfu@iny,lwtmgatﬁ &

nmet hanol / t etaeahy.drof uran m xtyre 50/50, and a few grains of bronocresol -
green are mxed _15 together under_an inert gas. 1.62 g of NaBH3CN is then
added, . then the3Pedtti 6% nedituntPd/éoctaditdionn 6 ERownd hyairsgleut i on of

0.7 nolégl ush e i i hanol is. .introduced in such
a way as to(é{l(%g%%? %e%SH% t er'g1 Ccrréeﬁdel%émdfiog%e \%iee%gf’f%é’éﬂ’al%%.cafﬁé action
mediumis | &bt t doreadts whiirsttesagi fallawged orby apfl@ehh§ hauas. 2ke3rds of
the sol vent iarg\éggorat ed .off under reduced pressure, then 200 nm of

di . chl or omef BERECTLORGdEd I5 ashE e Vel (FRINEL vaeReat @i t h Rrgbnar dsed
aqueous sol uhireheaf os@di Rt cAEQQRALE- gajj hage J s fri,eq;over
sodi.um sul phate and the sol vent iségvgpr-(%%%%lg? %ﬂéuﬁdgé ged%‘?:leg gr3essure.
In this wayP2Pggigipylihydraneday| edhiyilyddocRipgdde30. afet hyhphenyd) -

st 2oL Wk ad ok L PRLLAL TG RO BLE, WALIPLesular, [oLL e
"R\ Brevet s\2HCDO\(M/143 3@ d¥® g) is obtained. The corresponding
yvield is 84%. '

3.48 g of the compound obtained previously and 5 ml
of demineralized water are then dissolved. 10.2 ml of an

15 .aqueous solution of 2N Soda. is added under vigoréus
agitation.

A precipitate is formed after 1 to 2 minutes of
contact. Agitationris then carried out for 10 minutes,
then the precipitate is filtered and washed with watefi

20 then ethyl acetate. - |

The solid obtained is dried under reduced pfessure.

In this way 2.21 g of 2—(3—piperidiny1)hydra2ide of
4-methyl-benzenesulphonic acid, with molecular Vformula
C12H1oN3058 (M = 269.328 g) is obtained. The corresponding

25 vyield is 81%. ' C ' '

500 mg (1.85 mmole) of the amine dbtained previously
and 20 ml of tetrahydrofuran are mixed togethef under an
inert gas.

' 112 ul of diphosgene then 517 pl of TEA and 23 mg of
30 DMAP are added' té the suspension obtained, at a
temperature comprised between 0 and 5°C.

The reaction medium is left to react whilst

agitating and leaving the temperature to rise to 20°C.
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31 January 2005 71 4.48 g of the conmpound obt ai ned previ ousily Janda®y 400 50f
ethyl acetate are mixed together under an inert gas at 0 C, . A30 nl of.a
4 mol /1 solution of gaseous hydrogen 5 chloride.in ethyl acetate is added,
agitation is carried out for 15 mnutés followed by filtering and the
hydrochl oride is washed with ethyl acetate. Drying is carried out under -
reduced pressur nd ' +(3- Pl peri di nyj. Zi i chl ori de
of 4-nmet hyl - 10@%%22%%&%% %h%?&%&ﬁci dé \;e\%rl{tl% no(#}elclyu aC? f“(;ﬁﬁ:r?ul ta@(:(illl’y(i
12H19N302SaceRRCe , ( Mhen 34489 g)wiith obt allngéd. adleowsr respondimgofyiel d is
84% 3.48 g %&athe cor. ougﬁ obt ai egTe neviogsly and 5 mM of demneralized
water are tRen“Gisséfved. “eH=~Yt ReT811256,8868%sol uti on of 2N soda
is added under vhgob@ysniagiphdlsleONs APIELT Priat RabieblRedablgtel to 2
mnutes of contact. Agitation is then carried out for 10 mnutes, then the
preci pitt at BREB f theer P ldmntwashed wivepowated, X t henderhylredueedt e. The
solid obta%ggg I 5cdried under reduced pressure. In this way 2.21 g of 2 --
(3 -piperi |ny?? ﬁydrazide of 4-nethyl-. benzenesul phoni.c acid, with
mol ecul ar fornmuvee GLRHLEN3Q2SiMe 209DdRE 0)si Sowbhahd@d.whike is
corresponding fS gield is.81% 500 nmgy (1 mmol e) of the am ne obftai ned
A+ %9 of

. . 85
previ ous| y3t nm2of ThtPanJurdioFanehbihana xed PogetthePfuBBERF an inert

gas. 112 jil ofril phosgensn thedi B 7is PLeTEA, apd 23 ng%iggigd%%’rare

added to the suspension obtained, at .a tenperature conpr ween O
and 5&9 Thegtkaleidwn nediumis left to react whilst agitating and |eaving
1o 20C ‘ '

the tenperaturerﬁé)géég%lon medium is diluted with dichloromethane,
' washed ﬁith water, dried over sodium sulphate and the
solvent is évaporated off under reduced pressure.
The foam obtained (395 mg) is purified by
15 chromatography on silica with a dichloromethane/ethyl
acetate mixture 80/20. |
44 mg of the expected compound, with molecular
formula Ci3H;9N30,8 (M = 295.362 g) 1is recbvéred.-. The
correéponding yield is 8%.

20 NMR spectrum of the proton

In CDCl3, at 250 MHz, chemical shifts of the peaks
in ppm and multiplicity: |
| 1.55 to 1.80 (m) and 2.18 (m): N-CH-CH;-CHy; 2.42
(s): CHy; 2.88 (d) and 2.93 (m); N-CH,-CH; 3.18 to 3.32 .
25 (m): N-CHp-CHz; 4.08 (m): N-CH-CH,; 6.98 (bs): NH. -'
IR (CHCl;): 3264, 1737, 1599, 1490 cm’®.-

MS (positive electrospray) m/z:. [M + Nal* = 318, [M + H]'
296 ‘ o '

30 - Example 21

6- [ (4-methylphenyl) sulphonyll-1,6 diazabicyclo{3,2,1]

octan-7-oneée
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- R\ Brevets\17100\. 17143 GB. doc 31 January 2005 72 The reactilodameali uidls
“then diluted with ethyl' acetate, then washed with a. 100 aqueous sol ution
-of tartaric acid,- thenn ith dem neralized water. The organi c phase is

dried over magnesi umsul phate, 5 then the solvent is evaporated off under

.. reduced pressure. 769 ng of a crude product is obtained which is
“dissolved in 7 ml of dichloronmethane and 5.17 | of TEA." The reaction

nmedium s left tooseagi ovesnighblander 11Q -alidedthARthlhe F-8a6ticon medi um

- is diluted with dichloronethane, washed with water, dried over sodium
“sul phat e an®lPRELIEHEFEFPIY Iakspof e eer Brgd uater r dded ed Chemss %92, The

foam obtain (3954 Lsipurified r ogr.aphy il with a

di chl or onet %g’ﬁe/ %?%g?hg%)ef at‘béit#lgxt“g%iee%gl/a%. %ﬁ%'r?%aof B’t"fﬁfé)‘r’he%iecﬁgd -

compound, w20l§.@8Recufhr fior TUHAsEbIMEANIO2S M = 295. 362 g)ariis/drensyver ed.

The cor resp nd'bg%%)i el g@i s 8% 20 NWR spectrum of the proton In CDC13, at

250 MHz, > ché&i™ AEt856F the peaks in ppmand nultiplicity: 1.55 to
1..80 (m and 2. 28( i - i S) ¢ - ~an .93

() ;G 0BGt 350 o i 5% (e RALNT L R B llg
6.98 (bs) RREClpR dewelsp 5°826ad 2787mgl1699tos4A0 chlmr3de iMSaddesi-tive

- electrospra m z; M.+ Nal .f .= 318, + } ,.296 30 anple 21 6- - |
(4-net hyl ph)'eﬁr}i?l %eagéy?)ﬁonv%ﬁi%gml,l% cﬁéajgéa"’bﬁ%cl“gu[ Y AL LO¥EEsh- F6ne
R\ Brevet s\ téhplY37h4d8 @ dpeturn to 20°C and left to react for 2

10 hours.

The  reaction wmedium is then diluted with
dichloromethane and washed firstly with a 10% aqueous

solution of tartaric acid then with a phosphate buffer

solution at pH = 7.

R T - The organic phase is separated and dried over

magnesium sulphate, then the solvent is evaporated off

under reduced pressure. 2An oil is thus obtained which is

" purified by chromategraphy on silica eluting with ‘a
. dichloromethane/ethyl acetate mixture 9/1.

20 ‘ 440 mg of 1,l-dimethylethyl 3-{{(4-methylphenyl)

sUlphonyl]aminoj—l—piperidinecarboxylate (described in J.

. Med. Chem. 1992, 35, 4334-4343) with molecular formula

CCiHaeNZ048 (M = 354.472 g) is recovered. The
:corresponding vield ig 82%. _

25 A mixture of 425 mg of the cgﬁpound ‘obtained
previously and -2.1 ml of a trifluorocacetic acid
/diéhlofomethane mixture 50/50 are cooled down to 0-5°.

. The reaction medium is kept under agitation at 5°C
for 30 minutes.

30 The solvent is then evaporated off under reduced
pressure in order to obtain 403 wmg of 4-methyl-N-(3-
piperidinyl)—benzenééulphonamide trifluorcacetate with

molecular formula CigH;oF3N,0,S (M = 368.377 g).
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31 January 2005 73 305 ng (1.52 mmole) of 1,1-dinethyl et hyl313J2BH#HRp 2905

pi peri di necar boxyl at e (descrl bed in J. Med. Chem 1992, 35, 4334-4343)°
with nolecular formula C1OH20N202 (M = 200.282 g) is dissolved in 3 m of
anhydrous 5 dichl oromet hane. 212 yl 7%f TEA is then added, then the
solution is cooeled dowmn to 5C and 278, ng of tosyl chI ori de i s added. The

reaction nedi umls a |t§ted whi | st allog g g ture thre':gurn to
20C and | eft to2f8al the qemRgHRd. ORhEdnF aE’Fl‘agr]r Ht? YurhS A5 di | ut ed
with di.chhoggapthanen ard saghedrf estlanol.t h #nd 0% agueeus mewahidt i on of
tartaric acid then with a phosphate buffer solution at pH = 7. ' 15 The

or gani ¢ phasetufgas;epdama{téd amdxresd @ﬁeDOWEé(grRﬂsKuMs@@pﬂaﬁé newdal t he
solvent is eva? éage g% nder reduced pressure. An oil is thus obtained
which is PoFTREY ‘?Ography on silica eluting with a

di chl orsomet haneAf@éhyl fareéai gy xtHee 9b2in20i440ripsel 1wlitdi mettey| et hyl
3-[[(4- -nethyi phenyl)h sul phonyl am no] -I|--piperidi necarbeéﬁl_ll ate
(descri bedmeh §n01Me eghdihe 1@9& rage A53RWRANALEY hUREPEC NS nul a
(:17H26N203f}r§][e %4_%%4 472 g) is recovered. The corresponding yield is 82%
25 A m xt 5 ng of the conpound obtained “previously and 2.1 m of a
trifluoroaceticIacichid dvapl arsmenganet gi-rethg 150/-50 -pipegddlieagldown to
0-5. The reaction i s.kept unde tation a inhutes. 30
The sol ven?e?geFﬁ@ﬁ?Bbaﬁﬁ'Pé?%d‘B ﬁi@‘rz h@ﬁuggﬁmu Pegéiﬁié&?% order to ,
obtai R 403288 . 9634 et BYLadb{Sredl perl di nyl ) - benzencsul phonam de
trifluoroacetate with nolecular fornula Cl14HI9F 3N204S (M = 368. 377. g)

R\ Brevet s\ 1710018 7eg 30 R decamine obtained previously is dissolved Y

~under an inert gas in 1.2 ml of dichloromethane.
98 ul of TEA then 28 pul of diphosgene are then
introduced successively. The reaction medium is left to@
15 react whilst 'agitaﬁing for 30 minutes at 0-5°C.. The
reaction medium 1is diluted with dichloromethane, the
orgaﬁic phase is washed with a 10% aqueous solution of
tartaric acid, then with water. After drying over sodium
sulphate, filtration and evaporation of the‘solﬁent.under
20 reduced pressure are carried out, the crude product is
purified by chromatography on silica using a
-dichloromethane/acetone mlxture 95/5 as eluent.
In this way 112 wg of the chloride of 3—[[(4-
methylphenyl} sulphonyl] amino] =1- plperldlnecarboxyllc
25 acid, w1th molecular formula ClﬁﬁjclNﬁhS (M 316.308 g)
| is obtained. = The correspondlng yvield is 76%.
Under an inert atmosphere, 10 mg of sodium hydride
(in suspension at 55-65% in oil) and 2 ml of anhydrous
tetrahydrofuran are mixed together. ‘_
- 30 . 71 mg of the product obtained previously is then
added .
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31 January 2005 74 228 ng of the conpound obtai ned previ ousily Jesuptacdds in
suspension in 2 m of methanol. The reaction nedium is treated with an

--excess of DOWEX 21K 20-50 Mesh resin activated with soda. 5 After

_filtering, the resinis rinsed,- with the mnethanol, then the filtrate is

- evaporated under reduced pressure. In this way 123 ng of

“4-net hyl - N- (3- pi peri dinyl)- benzenesul phonami de with mol ecul-ar formula

012H18N2028 (M Me254r856tgc):n| s meatower ed:s 118gtigaekdt heaani nensided ned

previously is dissolved _under. an inert 2 m_of dichloronethane.
3 i e Ve 2

98 Al of TEAFRESSEIE SPrdiphBegdtes i iy &fu@&f%%]sq VY. The
reaction megl W bt bebkphacelbyr?ai! JWldcslorald 2RO for nutes at
0-5C. The reaction nediumis diluted with dichloronet hane organi c

phase i s washed MﬂﬁaélQOWéﬁqGémﬁseﬁomﬂﬂ egadfi ftoa:rtSannmLmEsi ttlhaen Mt h

wat er . ter dry er m, sul.phate, .filtrati.on an evapor n of
t he sol \;A'gent lE“un ggzigre ch:ggs:%r étsssﬁ“?@e e CR&r FEEY IR éfLp?i'fg:duct is
purified by tohrmtaimg,r aphgnonresiditctadisédgwa tdi cdt P”%U&%ﬁ!e’icet o

m xture 95/5 as eluent. In this way 112 ng_of the chloride of 3-[[(4
met hyl pheny PEPaBECpREAGE] 1Sarfles) SqP%FC‘ﬁé?@ drpdcarbesdybiver I&amsisdutwi t h

mol ecul ar f@GnphaceCLIEAAREBS M = 6 oci-flhe Qﬁer%w}a?;icgpéé‘é&e%ffThe

corresponding yield is 76% . an I nert atnos of sodi um
hydri de (i nnéaspEﬁéuoﬂdapréssﬁﬁ%l noil)., and 2 rri of anhydr ous
t et r ahydy of ur an 1 t he product obtai ned

m xed together, 30 71 |
“previously is thgﬁ tg}ah%d"."aﬁ:g B9 eP\ $7466\ ggfggcéBlﬁoEbt§}n\?§nﬂ’W 005 75
; is purified by chromatography on silica, "eluting with a
dichloromethane/acetone mixture 95/5-
In this way 40 mg of expected compound, with
molecular formula C;3HieN>0:8 (M = 280.348 g) is recovered.-
15 The corresponding yield is 64%.
"NMR sgpectrum of the proton

In CDCl;, at 250 MHz, chemical shifts of the peaks
in ppm and “maltiplicity (presence of two confomers
22/10): : ,

20 1.46 (m), 1.76 (m) and 2.08 (dm): NCH-CH,-CH,; 2.44
(s} and 2.45 (s): CH3; 2.82 (d) and 2.98 (m) and 3.28 to
3.50 (m): -N-(CHz)»; 4.55 (m) and 4.65(m): CO-N-CH; 7.33
and 7.78, '7.35 and 8.02 [AA'BB'] CH;-CeH,-S0,.

IR (CHC13)A::,:‘ 1758, 1598, 1995, 1367, 1169 cm?

25 MS (EI) m/z: [M]*: 280, 216, 155, 125, 97, 91.

Example 22 _
C 6-oxa-l-azabicyclo[3,2,1]loct-3-en-7-one
5 ml of dichloromethane and 68 wmg of 1,2,3,6-
- 30 - tetrahydro-pyridin-3-ol hydrochloride  (M = 135.5 g)
(described in Chem. Pharm. Bull. 30(10)3617-3623 (1982))

are mixed together under an inert gas.
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The reaction nediumis agitated at anbient tenperature forillSapiaw ed05
‘then 12 Al of acetic acid and 2 m of phosphate suffer solution at pH=7 °
are added. Agitation is carried out again for 5 mnutes, then 5 5 nml of -
ethyl acetate is added, the reaction-m&diumis left to settle.,. then .
re-extracted with ethyl acetate. The organic phase is then separated and.
dri ed over magnesium sul phate, filtered, and the solvenf is evaporated off
-under reduced p?riiessdreoflodluphdﬂﬁnﬁayl% rgldefl  c pnde WG@@@thiﬂs ébt ai ned

which is purifi hro hyon§I|c ing Wit

di chl or ong ‘?‘F&ﬁle?‘ic%?% % Tﬂ’%“ % it {:hl s%n %B 9o e?%%c?gg

conpound, &4 tdly &Pl adrd OxdaEkQ. C13H16N2CBS (M = 280 348 g) is

recovered. 15 The correspondi ng yield is 64% NWVR spectrum of the proton
5

In CDC13i at JHEe MMeackhem cuedshmf tis oflafffe peakieath pffm aRpient

mul ti c wo gonf 90/ with!6

and |2p I I%ﬁé&ﬁ%ﬁ—lﬁ%ﬂ %ﬁf % %%%gr%d 2. 4%9%3) 0%1121 4%%3; aniihz 9(8n%rr)
and 3.28 tdi&hld@forfehane I\hmﬂﬁbﬁshéd wish .-(m;oanaiqaeeﬁs( splut@oaNo€H, 7. 33
and 7.78, 7.3 5 and 8 02 5‘?} k’/ﬁ I;@&CH 13 é?S

1598., 199HPLHIEHC, ep %t ‘(@f?rm{z A[ﬁﬁr n%fg;g 158¢ 125,

97"r- -91. oA € s@ 6x3- | gozabi %Wélr Ombdnésilun HeipBaed: 7-oftped M oOf
di chl ororrethane and 68 ng of 1,2,3,6- 30 tetrahydro-pyridin-3-01.
hydr ochl orgafler€m —1&35vapgrat(3de$tfrﬁ baeien ChénrefhpressBe.. S5 g

30(10) 3617-3623(19 are m X to the d n i;ne

R\ Br \Set S 736%%? t doc” 3§H3ang’§3ry ]ﬂ?@: ‘g{% %% oéu]gfﬁhosge?{e i's

added. and éﬁﬂdﬁﬁﬂd@kdphy' on silica, eluting with dichloromethane M
then a dichloromethane/ethyl acetate mixture 925/5. :

In this way 3 mg of expected = compound, with

molecular formula CeH,NO, (M = 125 g) is recovered. The , -

15 corresponding yield is 5%.

Example 23

- - phenylmethyl trans-B—benzoyl—z—oxo?4—oxa~1,3—diazabicyclo
(3,2 1]octane 7-carboxylate

20 5.50 g {(13.7 mmoles) of 1-(1,1- dlmethylethyl) and 2--

' {(phenylmethyl)} c1s—4—[(methylsulphonyl)oxy]—1,2—

pyrrolldlne dicarboxylate (described in J. Org; Chem.

e

1991, 56, 3009-3016), with molecular formula CygH2sN0-8 (M
= '399.466 g) and 110 ml of dimethylformamide are mixed
25 together.‘ under inert gas, then 2:58 g of . N-
hydroxyphtalimide, then 1.52 g of potassium hydrogen
carbonate ‘are added. |
The reaction medium is heated under agitation at

100°C and kept at this temperature:fbr 4 hours.
30 The reaction medium is cooled  down to'ZO°C,;220'ml
of water and ice are added, then the medium is extracted

with isopropyl ether!’
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carried out for 5 mnutes at OC. Then 140 |I. of TEA and 6BingaatabMsRo5are
~added. The reaction nediumis left to react at anbientt 5 tenperature for 2
-hours, then diluted with dichloronethane and washed with a 10% aqueous
.solution of tartaric. acid then with wgter. After- decanting the organic
. phase is dried over magnesi um sul phate. The solvent is evaporated off
“under reduced pressure. 5 ng 10. of crude product is thus obtained which is
purified by chraatlegfaphpyonasyihga.orlit magnwistib, dsghpaseaet hapne, then
a dichloronmethane /ethyl acetate m xture 95/5. In this way 3 ng of expected’
conmpound, wiSYRPSEREAY & fBiiss adEvOreduded mBesgurss. recover ed. The

- 15 correspondi ng el .. L % Exa met hyl ... .

trans- 3- benzoyl - gﬁgxog%%§%§§- ?1?(3%#%?%%?%]3%%@%&( é’i‘z, ffllca’ eluting

oct ané- 7- - cariboxyd atieRdrmnEd pnel/Rthymelcesatef nlixtuxs doM.oli net hyl et hyl)

d 2- (phenyl 1). . cis-4-[(met hyl sul phonyl ) oxy] - 1, 2- lid
i car box)l at e | (QRHHIATR 306 § Chohr (L1561 mbb¢ 06bY 5167 it h
mol ecul ar f of r@l@%&mw@ﬁns(—w-%%%-,éﬁﬁi%d%d1%%3&(§ox%f-l\2§iﬁet hy! f or mani de

are mxed 25 together under inert gas, thén 2.5
hydr oxypht aliisfiigelol-Rey1l. 520%ybf 1 pdtpegsiohi djvedjearbosybabat e arictadded.

The reactio ' ' at-ed e i t.ation _at 00C and kept at this

t enper at ure?ﬂog%%]ujg#oﬁfjts}%% 'Fﬁgg?r‘;gé@?ig ﬁe@?gm‘lPé @gollé"d.reﬁt%?\n’?ﬁeé'zoc,
220 m  of - Whikerorargpoad iage yaddadist hes .the nmediumis extracted with.

i sopropyl ether.’ . R \Brevets\17100\17143 GB.doc 31 January 2005 77

Fol | owet® by dryi Ag2éver (r?agc’ﬁeé?%%ﬂ‘d! pHatehe t pehhadimpdrarbhgingddepess
under reduced BresIur 8isBeveaSkAUSsi f1CBEORBLAIL2RAGEHARS 11 ca, el uting:

372 ul of hydrazine hydréte is added.

The reaction medium is again agitated for 2 hours 30

minutes at 20°C.

15 The precipitate formed is filtered, rinséd with
: dichloromethane, then the‘301vent is evaporated off under
reduced pressure. ' - |

2.91 g of crude product is obtained - which is
purified. by"chromatography on silica, eluting with -a

20  90/10, then 80/20 and 50/50 dichloromethane/ethyl acetate
mixture.

In this way 942 mg of 1—(1,_1—dimethy1ethy1) and 2-
(phenylmethyl). - trans—4—(aminobxy)-1r2—pyrrolidine
dicarboxylate, with mdlecular “formula CiqH,.3N-0s (M =

25 336.39 g) is recovered in total. The co%feéponding yield
is 40%. '

853 mg of the compound obtained previously (2.53
‘mmoles) and 8.5 ml of anhydroUs‘diChloromethane-afevmixed

" under an inert gas.
30 The reaction medium is cooled down to about 0-5°C,
then 706 pl of TEA and 588 pl of benzoyl -chloride are
added. | | | |

e
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with a dichloronethane /ethyl acetate mixture 90/10. 5 In tHi JapEyrB.308 >y
of 1- (1, 1-dinethylethyl) and 2- (phenyl ne.thyl .
Ytrans-4-((1, 3-di hydro-1, 3-di oxo-2H i soi ndol -2-yl) .
oxy] -1, 2-pyrrolidinedi carboxylate, withs nolecular fornula C25H2GN207 (M =
466.494 g) is recovered. The corresponding yield is 47% 10 3.24 g (6.94 "
mmol es) of the phthalimide obtained as’ before is dissolved in 33 ml of *
di chl or onet haneTh87geatt bbnhpddarinnéshpgigeseds fagddd. mMimtesactlt dh- medi um
is again Ltated for_2 _hours. 30, mnutes.at 20C . - he .precipitate
formed i s??!i)l Ergﬁ,enr ?‘ﬁggde% PRAG; ¥R Po%g?haczng,ndt %eenjét }é’ s':‘g av(getnltaéc%]g
evapor at edzebthendepn migdusesd=pressure. 2.91 g of crude product is obtained
which is purified by chromatography on silica, eluting with a 20 90/10,.

t hen 80/20 and B¢ 5@XdHadHIGr BRBERank? etdAlescevabR i XCur®. 29YPHhi s way
9427ng P dofde s déﬁE£Q¥£§£F¥'£c§89 LhehPRSR l@%k@&h)the decanted
trans-4-(am nooxysl- , 2-pyrrolrdine "dicarboxylate, wth nol ecular formula
Cl7H24N205akd Rhe33Gg38ig) phadeedayelrikd notetrakodihe esoldpéspendi e yi el d

is 40% 853 of {he conmpound obtai ne reviously (2.53 mmoles) and 8.5
m of anhy%‘?ﬂ‘%%ntd?ﬁhﬂﬁ‘i”‘-ggrﬁ’f‘ﬁﬁﬂeogge?ma'?geaedh‘ﬁ&grp fFe8U%&t gas. 30 The
reaction medi umjscg9Ql pdydewn gt @ aloybrdaest 15heBrd9bel QhibpA @and 588

pl of benzoyl chloride aie addéd. R\ Brevets\17100\ 17143 GB_doc 31
January 200b5xg8 Whehr2acnl onf ndédcharromggheaced e reagitdigresegdium 5 C
then Left to heat up . to 2 and left _to e not her, j.n; utes. ~
The ohgani%s pﬁgs?gelﬁs t\/\c/)asg%%\,i {1% a 1&)5% ac{quaaéllg%‘)sflgr3 Lﬁ &E hy%}a@lrhéj

. hydrate is added. . S

The reaction medium is left to react whilst
agitating at 20°C for two and a half hours.

The =solvent igs evaporated off under reduced .

15 pressure.

1.13 g of crude product is thus obtained which is

~purified by chromatography on silica, eluting with a
dichloromethane/ethyl acetate mixture 80/20.
In this way 948 mg of 1—(l,l—dimethylethyl) and 2-
20 (phenylmethyl)trans-4-{ (benzoylamino)oxy]-1,2-pyrrolidine
dicarboxylate, with molecular -formulé 3CMHg@hOG (M =
440.50 g) is recovered.
The overall yield is therefore 85%.
948 mg  of the compound obtained previously is
25 . dissolved_inlz ml of ethyi acetate. - ' '
| The reaction medium is cooled down to 0-5°C, then
'4.7 ml: of an appfoximately' 4.6 M solution of gaseous
hydrogen chloride in-ethyl acetate is added in one go.
After .1 hour, the solvent is evaporated off under
30 reduced pressure and the-product is taken up 3 times with
ethyl ether.
' The solvent is evaporated off under reduced

pressure. In this way 842 mg of phenylmethyl trans-4-
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5 solution of tartaric. acid, then with. water, ,then. dec&itddnuand 2096

- ~organic phase is dried over sodium sul phate. The solvent is evaporated off
-under reduced pressure. In this way 1.38 g of product is obtained, which is
.mxed with 25 m of dichloronethane. Thegreaction' medium .10 is cooled to

. about 10 - 15 C,and 123 i1 of hydrazine hydrate is added. The reaction

mediumis left to react whilst agitating at 20C. for two and a half hours.

The sol vent [ $bevaporatid ably Htlgyyresiticiche ddrigssibe. 1..13 g of crude
product is t %‘f% ned whjch is purified by chromatography on silica,

hu
eluting wt hh%ar OrGiret Hanklet hprma&dt ot ef ki g le e wBoL20.faam twl sh way

948 10 Of {kdmhart TeLicheb ol a4 29 A0 R TR

)trans-4-((benzoyl am no) oxy]| -1, 2-pyrroli di ne 7 'di‘car oxy]lr}eﬁde', wi t h nol ecul ar
formula C24H28NIE WWedd 440 B@ng)itiasivecovered. The overall yield is

thereforg 85% .9 f co nd qbt ai ne reviously is _ 25,
di ssol ved in 02 n14%80¢1’rge3}?ylt£§ce'?'g$ge5 Tﬁg rtg'hectgﬁﬁrﬁﬁagﬁﬁﬂ% cJrEPdwWn to
0-5C, then prekiduslgf @iappiRXiABEe! Yad G MBQdB 1y 0f noaseoys Jwydrogen

chloride in ethyl acetate is added in one go. After 1 hour, the solvent is
evapor at ed dHClgretdgneed Zfed prbssiir ®vandinge im. odddedi s thieak erhaup 3

times with . i iuhessolyent . js porated. of f _under reduce
pressure. | nﬁéﬁéoﬁaﬁaﬁ&ﬂgl%f C&%gr?y rr% ‘P\%@I ?'tor a(ﬁgS-AéRﬁpar e%‘e# s{17 \17143
GB_doc 31 JHmimsge2@05s7adgeldenzoyl am no) oxy] -2- pyrrolidi necarboxyl ate
hydrocR#'Z ride, ip,the formof a friable white foamwth fornula '
ClOH20N204, H: CL 1P =CSTBSERCYF S| si8bt AFhEd. EPheTyEEI dtPs ORI t atieve.

: reaction medium is diluted with dichloromethane, then
washed with a 10% aqueous solution of tartaric acid then
with water. |

. The organid phase 'is decanted and dried o§er sodium
15 sulphate. The -solvent is then evaporated off .under
reduced pPressure. |
In this way 43.8 wg of crude product is obtained
which is purified by chromatogfaphy' on silica eluting
. with a dichloromethane/ethyl acetate mixture 90/10.

.20 34.9 mg of phenylmethyl transf4—[(benzoylémino)oxy]—
le(chloroCarbonyl)—2—pyrrolidinecarbokylate, with
molecular formula CoeH;sCIN,Os (M = 402.83 g) is recovered.

The corresponding yiéld is 69%. N
13 mg (0.032 uwmole) of the compound obtained
25 = previously is dissolved in 4 ml of toluegé.
9 pl of TEA and 7.8 mg of DMAP are added.
The reaction medium is heated-at-100°c overnight.
The solvent is evaporated off under feduced'pressure
then'the'residue is purified by chromatography eluting
30 with dichlorométhane.
In this way 4.3 mg of the expected compound, with
molecular formula CﬁHmNﬁk (M = 336.37 g) is recovered.

The corresponding yield is 40%.
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5 47 nmg (0.125 mmol e) of the hydrochl oride obtained previcisPynudeier?0@d
inert gas is dissolved in 0.5 ml of dichloronmethane. 25.2 Al of pyridine,
i s added, then the reaction mediumis cooled down to 0-5C and 9.5 Al of

di phosgene is added. 10 The tenperatum® is left to rise to 20C, the .
reaction nediumis diluted with dichloronethane, then washed with a 10% -
aqueous solution of tartaric acid then wth water. The organic phase is’
decant ed amdR dspeck owerofodhenprdbonsul phate. The solvent is then

evapor ated of f under _reduce r ure., In.this 43. 8 of _crude
product is obtathedP i cAti Ogure[‘?}% 'edc%?'“%ﬂ?%nﬁpgé?:gph?f gﬁh i Pfa@g:sel uting
wth a di Cﬂh%@ﬂ%ﬁ@ﬂﬁ&ﬁ%iﬂii@ﬁﬁate m xture 90/10. 20 34.9 ng of '
phenyl net hyl “‘trans-4-[ (benzoyl am no) oxy] -

1- (chl or ocar bony!97 2{@gd} okidi Reddr bodddlat ell-Ar €H- Gl €&l a? - BBr fdra

C20H19¢C N208 = 402..83 g).i S recovereg. .. T or regpendi-ng. yiseled is 69%
13 ng (0. @dn%tl\)/hé) Qd%i)t'helgc%rr%%u \éﬁt a‘?hgsd ggdgr‘evi guggbﬂg’di‘lésggl ved in
4 m of - toluenen-0-gii-crf; TEAahd. 8. 1y (AB] DMMPCH)-eCaldded.. 7Theandact i on.

mediumis heated at 100C overnight. The solvent is evaporated off under
reduced présstiree Theh {me g%?s‘icgﬁe' R4 ¥ Fisd by chr omat ogr aphy el uti ng

30 with dighl tyhane.; d.n 4t hi ) -the expected conpound, with.
nol ecul ar moﬁ%ﬁz&ﬂ M \;@?(73%' 2174% Qj;né recovered. The
corresponding yield is 40% R \Brevets \17100\17143 GB.doc 31 January 2005
80 NMR spectrum of_the proton In CDC13, at 300 MHz, chem cal shifts of the
peaks 10 n%ﬁﬁﬁ‘& ltipliclity: 1.97 (ddd) and 2.85:(ddd).:

N O CH CHZ3 - 23y BOL (Mlddiazabicyclo[2,2, 2] octan-2-one : ' iu}

Under a nitrogen atmosphere, 2}4 g (10 mmoles) of N-

(4-piperidinyl) -benzamide hydrochloride (described in J.
Med. Chem. IN. 17(1974), 736-739), with molecular formula .
+15 | C12HigN20 are dissolved in 30 ml of dichlioromethane.
The reaction medium is cooled down to 0°C, 2.8 ml of
TEA and 0.66 ml of diphosgene are added.
After a few minutes, the reaction medium is diluted
with dichloromethane, then washed with a 10 % aquepﬁs

20 solution of tartaric acid, then with water. The organic

| phase is decanted, dried over magnesium sulphate and the
solvent is‘evaporatedzOff-under reduced pressure. The ‘{ﬁ

‘residue  is- purified onr silica eluting with a
dichlorométhane/ethyl acetate mixture 90/10. '

25 1.62 g of the chloride of 4~(genzoylamino)—1—
piperidinecarboxylic . acid, = with molecular formula
Cy13H1sCIN,O; (M = 266.5 g) is obtained. The corresponding
yield is 61%. ' .

1.21 g (48 mmoles) of the compound obtained

30 previously ig dissolved under a nitrogen atmosphere in 37

ml of tetrahydrofuran.
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5 and 4.14 (dd): NOCHCH2-N, 4.75 (dd) : N-Cl S-CH2i 4.931 (gpuary 2005
"N-O-CHCH2i 5.04 and 5.31 [AB] : O CH2-C6H5; 7.77: and 7.25 to 7.50 (m)

-CH2-06H5 and OC- C6H5. IR (CHC13) : 1735; 1612, 1575; 1496 cm-1 10

.Exanpl e 24 3-benzoyl -1, 3-di azabi cycl o[ 212, 2 ]octan-2-one Under a nitrogen
- atnosphere, 2.4 g (10 mmol es) of N (4-piperidinyl) -benzam de
"hydrochl oride (described in J. Md. Chem IN 17(1974), 736-739), with
- nol ecul ar f or nul &hel BalutGRHIEN2O AR dicgsoltved 78730 tHer0fs ml of a
The. reaction diumis coaqgled.down to OC, 2.8 ml of TEA

di chl or onet hﬁ;g

and 0.66 i .of SRPHOIentar ¢ Kt mesRyiisididd, arHeler edat i on

. mediumis dlﬂégl%yﬂgﬂhlcglgmsgrm% ilken washed with a 10 % aqueous
W t

20. solution of tartaric acid, then wat er. The orgahic phase is
decanted, dried s ﬁﬁ@(ﬁ‘émlmnmsdllpmatl@ angli ntteei nesd | went- 1 @vapor atsed of t

under regduced re5|du uri d on silica elu W|tha
di ch) oro%et hane /Z%%/}Fe%cté at ee[rrT“PxFﬁ /[‘)L 1%% 1£%2X o1 & f’h@“kﬁﬂjr de of
4- ( benzoyltaipaaja tulre mr@ﬂldﬂtnte)a&l@@_&}ﬂ bgadsl EorWahhnaphecul ar formul a

- CL3HI SCIN205 (M= 266_. 5 g) .is obtained. The corresponding yield is 61%
1.21 g (48 nnn|e§$ﬁbﬁO#W§l@6nﬁ§uﬁ@oésﬁaﬁﬁ@a 80 BPEvi.dasl yli ofdrseslived

under a nit,QQ t@Rﬁ@Q@reA!Bg%zjgthEetSégggydrgaﬂﬁ%npﬂtw1th'eth

R\ Brevet s\ 17100\ 17143 @B. doc uary ronis cgol ed
down to -78@cethér Falllwmfech b)éLMfSﬂh].tﬂlgOW10h lai tiounadpasdtisi gl bylisnl vl )

am de | rofur an | ded .dr op The reaction nediumis
mai nt ai ned aEf %% adgd‘fletg‘ t%ﬂ??@%’%ﬁrp‘éﬁ‘%ﬁ%?esP§uFé?’ﬂ 86 rise-
to anbi ent phHeaper, eture and left to react again for an hour. The sol ution

is cooled down to 0.9C, .720pl of acetic
. _ The organic phase is decanted and dried over

magnesium sulphate. Filtration is carried out, then the
solvent 1is evaporated off under reduced pressure. The

15 crude produdt is purified by chromatography on sgilica
" eluting with a dichloromethane and ethyl acetate mixture
90/10. o |

' In this way 0.214 g of expected compound, ‘with
formula CigHi N0, (M = 230 g} 'is obtained crystallized

20 from ethyl ether. | _ '

The corresponding yield is 20%.

NMR spectrum of the proton

In DMSO, at 250 MHz, chemical shifts of the peaks in.
ppm and multiplicity:
25 1.71 to 2.02 (m): (CHy),-CHN; 3.14 (t): N- (CHp)5; 4.84
(m) : (CH),-CHN; 7.39 to 7.65 (m): CeHs
VAIR (CHC15) : 1735, 1682; 1618, 1602, 1582;‘1488 cm™
MS (positive electrospray) m/z: f2M5+ Né}* = 483; [M+Na +
CHaCN]* = 294; [M+Nal* = 253

30

Example 25

diphenylmethyl trans!7—oxo—6—oka~l—azabicyclo[3;2,1?

octane-2-carboxylate -
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acid is added. A precipitate forns. Dilution with ethyl ac8tareuéoy|heed
by washing with a 10% aqueous solution 10 of tartaric acid and with a ;
phosphate buffer solution at. pH = 7.0. The organic phase is decanted and
dried over- nmagnesium sul phate. Filtr&83on is carried out, then the -
solvent is evaporated off under reduced pressure. The 15 crude product is-
purified by chromatography on silica eluting with a djchl oronet hane and
ethyl acetate ni&tulecfodiohloramenhangagnd. 224 ggof Cegpécie@ledmsdund,

wh Tor Mg fiBHaLeRe (M =, égsggogffd%maege@eﬁhau cagfog lieom et hy!

et her. rFEgpon 0 yle Eram or ton In
DMSO,  at Z&@sMﬂibeath R@t shiftrs ahiihe (poaks, |r18 pamsaﬁdar)rul tiipdH city:
25 1.71 to 2.02% ; 2-CHN, 3.14 (t). (CH2) 2; 4.84 :
(a2) 2 cHolecgdaro EP%‘BJ 3) CrsH208P ?Re(me&%% toa?ﬁ er) 1618, 1602,

1582 148 3 ive el ectrospray) niz [2M + Na] + = 483; [NHNa
5 §B§g% F%E ?Héké 253 30 Exanpl e 25 ' di phenyl net hyl ‘

trans 7- 0X0- 6- 0¥he| razabioychefBul, 1% cocladed@wnatbof§Cat bhen

R\ Brevets\ 1710 43 doc 31 Jan 2 5 82 of hIoro t hane
7 %% M? db]f)hoﬁﬁﬁﬂgn; wf o2 1k "LnQf, UFNLGT U

and 197 ng (0.'

trans- 5- hyguaryard- Qaagalghaggggp@éyyate (descrlbed i n Reb. Trav Chi m
J1959), 78, 648-658), with nolecular fornula CI9H21INO3 are m xed toget her

under an 5. |neTheaFﬁﬁgbh@ﬂeme¢hEmréécﬂﬁéﬁ el i nfRdts £eBof eBoHEREN o 0C,
t hen 43 ylamgiegkppgﬁggggtu}g? Al of TEA -then 77 ng‘of

Followed by washing with a 10 % aqueous solution of = .
tartaric acid, then with a saturated agueous solution of |
sodium chloride.

- The organic phases are combined and dried over
15 magnesium sulphate, the solvent is evaporated off under
reduced pressure and 195 mg of crude product is thus
obtained which is purified by chromatography on silica,
eluting with dichloromethane containing 0.1% water. '
'An oil is recovered which Crystailizes from a
20 pentane/ ethyl ether mixture.
| In this way 108' mg of the expected compound is
recovered in-the form of white crystals_corresponding to
the molecular formula CyeH;sNO, (M = 337.338 g} . L

The corresponding yield is 51%.

25. NMR spect;um-of the proton _
| In CDCl;, at 400 MHz, chemical SHiftS'of the peaks
in ppm and multiplicity:
1.86 (m) and 2.03 (m): N-CH-CH;-CHp-CO; 2.27 (m): N-CH-
 CH;-CH»-CO; 3.07 (d) and 3.29 (m): N-CH,-CHO; 4.31 (dd): -
30 N-CH-CH,; 4.73 (m): N-CH,-CHO; 6.93 (s): CO;-CH- (CeHs)a;
7.27 to 7.41 (m): c_H(cggé)z; | | '
IR (CHCl,;): 1788, 1736; 1496 cm™’;
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DMAP are added successively. The reaction mediumis left tcdl daarafori0fs
" hours at 10 anbi ent tenperature. Followed by washing with a 10s adueous
-solution of tartaric acid, then with a saturated aqueous sol ution of
~sodium chloride. The. organic phases argzconbined and dried over. 15
. magnesi um sul phate.,. the solvent is evaporated off under reduced pressure
. “and 195 ng of crude product is thus obtained which is purified by

- chromat ogr aptsy @IMd)l imbez: @UuUtANY Wi 880, dijmhl oy onet hbane (e@nt ai nisng 0. 1%
wat er. An oil |s recovered which crystallizes froma 26 pentane/ ethyl
ether mixtur®? In this way 108 ng of the.. expected conpound is recovered
inthe formof white cryst.al sa.corresponding to the nolecular fornula
C20HZONO4 (M = 337.338 g) The corresponding yield is 51 25, NWVR spectrum
of the prot rampleDegsd, at 400 Mz, chenical shifts of t he peaks in ppm

and il 1Pl it oppdadS, &"%gygdggapﬁﬁ b cPpSEROL - 47901 (U0,

N-CH-CH2 4[§$2éﬂloctHnQHa 6&9bo§ 93tes) : @02-CH (C6H5) 2; 7. 27 tO 7. 41

(m : CH(CeH5) 2; IR ( CHC&gL 1788, 1736; 1496 cm R \Brevets\17104\17143
GS. doc 31 Januar 962%509361 Lernmpthnze pmil\e] g- (:—k 360mmppMe) | P £4344;
[M+ 337, (4 nltrophe

trans-?-OXOP}%-- aza%ﬁg%clo [ 3, 2, 1? %ane gg?ﬁgxylg%geg%dﬁ?eof

'dichIoronethanboamﬂa&egw1tb3nmﬂﬁaleannﬂaﬁmuﬁa (A&-unntoopheny| ppet byb _
trans- gépydr?x% - bl ggrldlne carboxylate with nol ecul ar fornmula CL3HL6N2CG5
(M = 280, 283 ﬁe 3rd hPYetNEbgUPHBF BRdERCER RHBRPEPREEBspher e.

The_reactlon medium is cooled down to 0°C, and 0.24
-ml of diphosgene is added. ' The reaction medium.is left -
to react whilst agitating for 10 minutes at 0°C, then
left to warm up to ambient temperature. The solvent is
~15 . evaporated off under reduced pressure.
‘The residue is dissolved in 66 ml of toluene and
0.9% ml of TEA is added.
" The flask is immersed in an oil bath at 110°¢ and
kept- there for 15 minutes. It is then left to'return_to”
20 ambient temperature. |
The reaction medium is washed with a 10% adueous
solution of tartaric acid, then with a saturated aqueous
solution of sodium chloride.
The organic phase is dried over magnesium sulphate
25 then the solvent is evaporated offh ﬁnder- reduced
presSure; T
‘ In this way 0.885 g of crude product'is obtained -
which is purified by chromatography on silica eluting
with a toluene/ethyl acetate mixture 85/15.
300 . In this way - 0.184 g of expected compouﬁd; with.
' molecular formula C14H14N206 (M = 306,276*g)-is recovered
in the form of a yellow oil.

The corresponding vield is 17%.
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" The reaction mediumis cooled down to 0C, and 0.24 m of ditpHdRyRHe 408> _
-added. The reaction nediumis left to react whilst agitating for 10 m nutes
at 0C, then left to warmup to anblent tenperature. The solvent is- 15 ~
evapor ated of f under reduced pressure. 84The residue is dissolved in 66 m -of
toluene and 0.99 m of TEA is added. The flask is imrersed in an oil bath
.at 110C and ki _there for 1 nutes. It is then left to return to 20
-anmbi ent tenper 5 FoR—rAeHPERY i s washed with a 100" aqueous
~soluti-on of tartgr bgcmgl datt hen Witd, acsahueal ednageeoust 8Bk Upkeak sof

sodi um chl oride. The organic phase is dried over magnesium sul phate 25
then the sbhvepn ardevapoibledi®rt under reduced pressure. In this way

0.885 g of crud o] t bt.ai rifdhed gr aphy
on silica elutlﬁggimﬁ¥ﬁ h?o?uéﬁe?e hyﬁpacef% e = x%%?e28g?lg&?n%%91n this
-way 0. 584 9.8 ¢wpeciedHcaHpotmg .Co th. 1olécusad Bossul(@uCL4MIANRGE6 (M =
306.276: g) -is recovered "in the formof a yellow oil, The_corresponding

“yield is 1987 F#\%@e&@@%&1¥I§HY§¥1434G%9d6@)31Njgﬁﬁa?5020553§4[ *spect rum
of the proggh du] -C0E at gognyH% zghqghg@b ZH'EB%HQQ“'W% peaks in ppm

and nmultip |C|ry fn) and 2. 07 2-=CO, 2.22 .(m and-
5 -2.30 (MR ( m)mzmz QU4 1%((31) m,s B dm s N-CH2r CHO, 4. 28
(dd) :. N -479 N L.AB] : CIZ{D25CHZCGH4N02;756
and 8.25 5 @42 CBI—:??;’ZN%’RSJ(aécf‘%%B 891> 1745 16009, 1526,

1495 qgm 1; IVB(EI) m z: [M + =3.06, 262, 136, 126, 82, 55 10

Example 26b

trans~7—0xo~6—oxa}1¥azabicyclo[3,2,l,loctane~2 carboxylic -
acid _

140 mg (0.457 wmmole) of the ester obtained in,

15 Example 26a, 7 ml of acetone and 28 mg of Pd/C.catalyst
 at 20% by weight are mixed together. | . ‘

The reaction medium is then left  to. react for 25
minutes under agitation and a hydrogenf atmosphere at
normal.pressure. 7 _

20 The catalyst is filtered out and the solvent is then
evaporated off under reduced pressure.

In this way 137 mg 6f the expected:compound,_with S
mblecular formula C;HeNO, (M = 171.152 g), is obtéined in |
the.form of an o0il, mixed withrone;mole of p-toluidine.

25 The éorresponding yield is 97%. -

NMR spectrum of the proton

_ In DMSO, at 400 MHz, chemical shifts of the peaks in
ppm and multiplicity: . | .
o 1.84 (m) and 1.95 to 2.05 (m): N-CH-CH,~CH,-CO; 3.13
30 (d) and 3.24 (dd): N-CH,-CHO; 4.02. (dd): N-CH-CH2; 4.81
(dm) : N-CH2-CHO. /

Example 26cC
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Exanpl e 26b trans--7--o0xo0-6-o0xa-|-azabicyclo [3,2, 1, ]octdded2n¢aibeRPbi c

. acid 140 mg (0.457 mmole) of the ester obtained in 15 Exanple 26a,” 7 m of
acetone and 28 ng of Pd /C catalyst at 20% by weight are m xed toget her.

The reaction nediumis then left to reagigfor 25 mnutes under agitation

--and a hydrogen atnosphere at normal pressure. 20 The catalyst is filtered

out and the solvent is.. then evaporated off under reduced pressure. In

this way 137meghpi the Exaﬁstedoxeeepeuadl wkhbicyeliecyl ar1fespaha- 2 C7HINOAA

(M= 171. 152 g% is. obtained in the formof an oil, mxed with

one- nol e of %a ?ﬁYH?E% 25 The corresponding yield is 970. NWVR spectrum

f th ton In DVEQ h t
ond et D1 ot Lty DA, ) 400e Moo PG EBL - 2044 SRPH R PE RS < BP T
30 (d) and 32@121 :(aidqlssomr@mzm m dfO@lcéhﬂi)rométﬁhé}IZ 4.81 (dm :

N- - CH2- . Ie 26¢C \ Brev 7100\ 17143_GB .do ¢ 31 January 2065 85
- met hy| trans 7- oxeo--gacgéop 6{5%% W HS[ LRt &’PFG%Z an c §FEERVI R 17. 25

g (0.1 mmld)anindtieamsi drobkainedonn Fxaml@ 1 28khdthHiesSoLMEH 'Ehef?' m  of
dlchloronethane 5 The reaction mediumis treated with, an exces

di azonmet hane®G VYt (t§ AVaRPrafiet| of brerdenecduiesd theessofaent is -

evapor at ed of f unger redyoe, essur my.of, crude. duct Is thus

obt ai ned which is puri fl%elfg gru %I g%llét%grap y SHUE; | |}L%J% Ig?cgtlﬁé iR/ltlhga 10

t ol uene/ et hyduxsdsiteat e byi xthremﬂf)bgﬁapﬁﬂ oy ofiltike expeatedgcoppering (M =

4 187
85.18 18- )téiuene/ethyl acetate mixture 90/10.
6.7 mg of the expected compound (M = 485.187 g) is
recovered. '

The corresponding yield is 36%.

15 Example 27

(4 -nitrophenyl)methyl Cis—?~oxo—6—oxa—l-azabicYc16
[3,2,1]octane.—2~carb0xylate
0.802 g (2.034 mmoles) of (4-nitrophenyl)methyl cis-
S;hydroxy—z—piperidine—carbokylate trifluoroaceﬁate
20 (described in Réc. Trav. Chim. (1959), 78, 648-658), with
molecular formula Ci3H16N;05, CF3COH (M = 394.303 qg) 'is-_
introduced under a nitrogen atmosphere into 40 ml of
dichloromethane'is‘int;oduced followed by cooling to 0°C.
0.135 ml of diphosgene is added. - The reaction medium is
25 agitated for 15 minutes at 0°C, then th;'temperature is
left to rise to ambient temperature and agitation is
continued for 35 minutes.

The solvent is evaporated off under reduced

presgsure.
30 .~ This product is dissolved in 40 ml of toluene -and
1.1 ml of triethylamine. The reaction mixture is taken

to 100°C for 35 minutes, then left to -cool down to

“ambient temperature.
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‘recovered. The corresponding yield is 36% 15 Exanple 27 31 January 2005
(4-nitrophenyl)nethyl cis-7-0xo-6-o0xa-|-azabicyclo [3,2,1]octane
-2-carboxylate 0.802 g (2.034 mmol es) of (4- nitrophenyl)nethyl cis-
5- hydr oxy- 2- pi peri di ne-car boxyl ate tri8fl uoroacetate 20 (described in Rec.
Trav. Chim (19%9), 78, 648 658), with nolecular formula CL3HI6N2Gs , -
CF3CO2H (M = 394. 303. Q) i ntroduced under a nitrogen atnos hﬁre into 40
n of dichl oro"fmwemcn%on m&%mekﬁf%w%%d%’ghc%fmfn HRen Yﬂgt 8. 135 ni
- of di phos e i.s ad Jhe; um4s 25 agitated for 15 m nutes
~at 0C, gﬁ"ﬁr%h?errpera ure c;;g’?fﬂr) I se 4t]o anbi ent ‘tenperature and
“agitati on I's cIHyd i swigdln{©r pR3san hat dx;e]ilh@vsacd \mﬂluns :swbxpi@aﬂa@eandff under
-reduced pressure. 30 This rodu% d| s olved.in of . _toluene and
0

1.1 nl of t%h?ewﬁy‘r%mn‘e’s PRt Jre Tedudy npr‘?%S‘i-B%c for 35
mnuteg, then |efd % 8905 dovget ro@@@ﬂﬂﬂstﬁﬁﬁﬁﬁéﬁtﬁfhed which is

R \ Brevet s\ 17100\ 1671 3 @B _doc 31 January 2005 86 The reaction rredl umis
washed wi tpuwif 2edt fen whu:hmatogh‘apbﬁat@nblﬁlklfc%ol GHliugn et b’l—‘i 72 The -
or gani ¢' phas s dried. over sodium suI h t the solvent is evaporated
- of f under ‘?Je%ﬁic%’ao‘ﬁ?@%% T EECB- Py l?ra %rﬁéd]e pidduct” i's thus obtai ned
which is purifigdehyschagmat ograghyoncisé| e&@eceledt |da:gnpmuﬁﬂ,a with
di chl or onet hane/ acetone m xture 95/5. r,..... 110 f the
expect ed CuppRERERT V@RI | Geatit a0 or Ml = %ﬁﬁrﬁjﬁz‘@g R re%@’égg? is
recov red A0 Lo f&tqnf(g)f mof ,gn oil. The corresponding yield is 17% NIVR
spect dm oJf the pr ot on ‘ '

_— The corresponding yield is 17%. _ : STy

b

"NMR spectrum of the proton

In CDCls, at 300 MHz, chemical shifts of the peaks
in ppm and multiplicity: - . ' .
15 1.80 to 1.94 and 2.10 to 2.45: N-CH-CH,-CH,-CO; 3.07 (d),
| 3.04 (dm) and 3.86 (dd): CH-N-CH,; 4.80 (t): O=C-O-CH;
5.28 and 5.43 [AB]: 0=C-O-CHz-CeHs; 7.61 and 8.24 [RA'BB']
CeHaNO, . | _ .
IR (CHCl,): 1801, 1794, 1745, 1704; 1609, 1525, 1498 cm’™
20 MS (EI) m/z: [M1* = 306, 262, 136, 125, 83, 55 '

Example 28a

1-propenyltriphenylphosphonium salt of phenylmethyl trans
~-7-0x0-6- (sulphooxy}-1,6- dlazablcyclo[3,2,1}ogtane -2-

<o

25 carboxylate

‘stage A | .

_ phenylmethfl_ 'cis—S—hydroxy—1—(txif1uorbacetyl42—-
 piperidine carboxylate | _ '

6.19 g (22.77 wmoles) of the hydrochloride of
| 30 phenylmethyl - 5-hydroxy-2-piperidinecarboxylate with
molecular formula Cp3H13CINO; (M = 271.746 g)'{described
in Reec. Trav. Chim;'(1959),:78, 648~658) ié_dissolved
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In CDC13, at 300 MHz, chemical shifts of the peaks in ppm3angdanuary 2005
multiplicity: 15 1.80 to 1.94 and 2.10 to 2.45. N-CH CH2-CH2-CO 3.'07 (d) ,
3.04 (dm) and 3.86 (dd) : CHNCH2; 4.80 (t); O=COCH 5.28 and 5.43 [ ABJ
.. OGO CH2-CoH5; 7.61 :and 8.24 [ AA BBg;] Co6HANOZ2.. IR (CHC13) : 1801,

. 1794., 1745, 1704; 1609, 1525, 1498 cm1. 20 M5 (El) nmiz: [M= 306, 262,
©136, 126, 83, 55 Exanple 28a 1-propenyltriphenyl phosphonium salt of

phenyl net hylurideans ar’- oxfeft (a¥kROBXYE: --ih 6o di@zabigyc.dfnfdod |J
octane -2- 25 carboxylate Stage A phenyl nmet hyl cis-5-hydroxy-1-
(trifluoroadBt§H-orongthaniedi ne carboxylate .. 6.19 g (22.77 nmmles) of the

hydr ochl ori de of 0 | e . D- r -2-pi per.i di arb I wth
m);I ecul ar fornul ghglgﬁ%%%¥ﬁg { ﬁlﬁb;{%df%%g%%d h&sgﬂ t‘)‘:’g ainrﬁ)%éi?:.mﬁﬂ av.
Chim (1959)£f78,TEM8-658)added di seehyedsRakBr avet 8¥17 QQ\FifiAdb B rdec 31

“Januar 005 87 under .an inert atnosphere in 80 m of anhydrous ,
di chl o%lo tﬁéﬁ‘é’.&l elﬁegg&egndﬁ\?@%‘?'s cool ed down to 5C and 9.5 M o

., TEA is added thenmheb r48c# off melifiidd YUQr 9GSt Y6 r%a@EhXﬁEiéyiégiﬁ%QQEgg
| ef n, at bC f

f
dropwi se. The reaction nediumis |eft to react under agitati _ for
one hour, tRén TAT uked aiehhodir, cihmronéi haped , withashetlsuoresdianel,y with

o7 and an" b o bEEEERE TP B o 15T aod i dnFehLbr e THETSPGAR B HRase | S
decant ed andndragdeover phwgiltesiaimisififdiat eolhBednt hge sqhyent drs eyapor at ed
off - unftpr LEAUEES BOTRRYGS o el chidrdue S thuS obtained which is
The organic phase' iz decanted and dried over
maghesium sulphate. Then the solvent is evaporated off
under reduced pressure. .
10 g of a red o0il is thus obtained which ig
15 -dissolved in 100 ml of methanol. The reaction medium is
cooled down to about 10°C, and 6.8 g (78 mmoles) of
sodium hydrogen carbonate in solution in 100 ml of water
is added slowly, at a maximum of 20°C. _
The reaction medium is left to react under agitation
20 at 20°¢ for 30 minutes, and  extracted  with
| dichloromethane.
The organic phase is decanted,  washed with a
saturated aqueocus ‘solution of sodium chloride and dried
over magnesium sulphate. N
25 The sclvent is evaporated.off under reduced presSﬁre
and 7.6.g of an orange oil is thué'iedovered%which is
purified by chromatography on silica, " eluting with a
dichloromethane/ethyl acetate mixture 95/5.
In this way 6 g of expected compound with molecular
30 formula CisHyeFsNO, (M = 331.294. g) is -recovered;- The
corresponding yield is 68%.
Stage B phenylmethyl trans~5—[(2~§ropenyloxy)amino]—1—

(trifluoroacetyl) -2-piperidinecarboxylate,
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15 dissolved in 100 M of nethanol. The'reaction nmediumi sl éawlayy d6@h to
about 10C, and 6.8 g (78 mmol es) of .sodi um hydrogen carbonate in solution
in 100 M of water is added slowy, at a maxi nrumof 20C. The reaction -
mediumis left to react under agitati@&® 20 at 20C for 30 m nutes, and ..
extracted with dichloronethane. The organi c phase is decanted, washed with
a saturated aqueous sol ution of sodiumchloride and dried over nagnesium
sul phate. 25 The. &bl vent (Fs2évapodiesd ofdf urfdes raleoekdlprebsaidedand 7: 6
g of an orange.oil-is.thus_-recovered whigh is -purifil hro ogr aphy
on silicaqpr%&{ﬁ?%ﬁym}?hl b %ﬁ?or%%%?h%%em}e?ﬁy%cgégﬁgggx%gktU?EEQSIS. I n
this way 6r8a&ficxpaetedmcanpeussiadt bownl eeul 24080 taimd .&iCIbHI6E3NO4 (M

= 331.294 g) is recovered. The correspondiqg ield is 68% 5§ia e B
phenyl met hyl.6-uekding. (Csapi{§Feny) oxifyemani o%ll-fﬂl(tﬁ?’lf-f|E.BiL ngl) :
- 2-pi peri dj X . R S 1 1 . do 2005 88
1.74 g%(S. %€§%%$%%¥$%§ﬁ#%ggéﬁg%ﬁ%ﬁéo%%%i%g%&ap$§v§§b§1geﬁéeﬁﬁ?gggﬁced into
29 m of acet onhe iteacthen medidmobs nkafuntosreaot edndemnagotag®CGnand 0. 61

m of 2.,.6-lutidine ( C5H3N (CH3) 2) then 0. m_of trifluoro 5
met hanesul BFBnPe LGRS detard® ed%%?n'tﬁ$§3ﬁeﬁﬂéré#8r§ﬁ fﬁéprgéction
mediumis (ghis3 %@&%@é) L&%\%g@gﬂiwthmmi@laﬁ@n@ 0yt gadall o¢8E. ohben,

still- at,-40C, _ nmrol es) of 0-allyl-hydroxyl am ne is added
over one wmimgte. 10 The reaction - nediumis left to return to. OC then -

0.61 i, of 2,6 Lytidingis,aqded and;Leibeto JFAELQU" RIIMo& 1BnbRUrS) . at
approxi‘mat el y 5C, t heRFof - -
0.61 ml of 2,6 1lutidine is added and left to react ; }
overnight (15 hours), at approximately 5°C, then for
ancother 2 hours at 20°C.
The reaction medium is thén diluted with
15 dichloromethane, washed with an . agqueous solution- of
 sodium hydrogen carbonate, then a 10% aqueous solution of
tartaric acid and a saturated agueous solution of sodium
chloride. _
The organic phase is decanted;_dried over magnesium
20 sulphéte and the solvent is evaporated off under reduced
pressure. |

2.1 g of a yellow oil is .thus obtained which is .

—

purified; by chroﬁatdgraphy‘ on silica, eluting with a
toluene/ethyl aéetate mixture 90/10. |
25 1.23 g of expected compound_with H@iecular formula
- C1gHaaFalN20, (M - 386.374 g) is recovered.
The corresponding yield is 61%.
Stége C _ .
phenylmethyl trans-5- [(2—prerﬁyloxY)amino] -2-
30 - piperidinecarboxylate
1.41 g (3.65 mmoles) of. compound obtained previously
is diséolved undef,aﬁ inert atmosphere in 25 of anhydrous

methanol.
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another 2 hours at 20C. The reaction mediumis then dilutedlwahyary 209§
~dichloronmet hane, . washed wth an . aqueous solution of sodi um hydrogen
-carbonate, then a .100 aqueous solution of tartaric acid and a saturated
.aqueous sol ution of sodiumchloride. Thggorganic phase is decanted, dried
over nmagnesium 20 sul phate and the solvent is evaporated off under reduced
“pressure. 2.1 g of a yellowoil is. thus obtained which-is purified by

' chronatography OftheSirldaea,icel tiddigim W d - hedolad ugsphetBY b -aeet atcgemi %t ure
90/.1.0-. 25 23 g of expected conpound wi th nol ecul ar formul a
Cl8H21F3N204 d(lMlQﬂ@s@eragi)eu @b dSopdnegesThateavedspondi AgSyimd ¢fis 61%

Stage C phepyl E@g thyl trans- [ (2- propenyl oxy)am nol -2- 30

pi peridi necar oxylate 1.41 g (3 65 mmol es,) of. conpound obtai ned
previously is dwhsokeadtuodemedﬂumnestthbﬁnaphéﬁélhﬂ 2o ¢ anhkyedhiaws

met hanol. R._\Brevets\17100\17143 GB. doc a nuary 2005 89 The reaction
medi um i3 cBol B AFRTAE 0S8EULLRRN Hudrer ﬁ@réFe et PrevAsusilyut es
intervals, eboldd @B ebcNaBH4. The reaction mediumis then acidified to pH
=2 with 5 a 1IN aqueous solution of hydrochloric acid previously cooled
to 50C. ExtractiBrtrackaen éd Garrmﬁdhouthyhthcethyé acet3he.aqueous phase

;feg?ﬁéﬁ? afrﬂ t??gc g%%%%g 3%?%Lc% ftodlugﬁr’fslc né%gqhh?iwgag%H of
8.5 to0 9 iethplaiawsstatkhe iami aad_ea,tfmnleﬁercacwd M'té@tﬁéﬁt{l wiaef ake. The
10  saturated solution of sodium carbonate until a pH of 8.5
to 9 is obtained.

. The amine is then extracted with ethyl acetate. The
organic phase is washed with a saturated aqueocus solution
of sodium chloride, then dried over ﬂagnesium Sulphate

-+ 15 and concentrated by evaporation of the sgolvent under
reduced pressure. '
In this way 0.628 g of expected product with
molecular formula CicHpN,0: (M = 290.364 g) is obtained.
| The corresponding.yield is 59%.
20 Stage D
phenylmethyl tran5w7—oxo—6—(2—pr0peﬁyloXy)—1,6—
diazabicyclo{3,2,1]octane -2-carboxylate - ‘ _
103 mg (0.35 mmoles)  of the amine  obtained
previously is dissolved under an,inért atmosphere in 35
25 ml of anhydrous dichloromethane. -

- The solution is cooled down to about 0-5°C, and 0. i'
ml of TEA, then 21 gl of dlphosgene are added dropwise at
UHstammmUme

The reaction medium is left to reaCt‘under agitation
30 for 15 minutes at 0-5°C, then the temperature is left to
rise to 20°C, and 42 mg of DMAP is added. Agitation is-

continued at 20°C for approximately 5 hours.
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organi ¢ phase is washed with a saturated aqueous.sol ution 36f J8BeRTN2005
chloride, then dried over nmagnesi um sul phate 15 and concentrated by
evaporation of the solvent under reduced pressure. In this way 0.628 g of
expected product wi th mol ecul ar forml?® C16H22N203 (M = 290. 364 g) is -
obtai ned. The corresponding yield is 59% 20 St age D phenyl met hyl
trans-7-0xo-6--(2-propenyl oxy)-1, 6-_di azabi cycl . octane -2

- car boxyl at e 1@W%@B@W%}m is @ilehe aYﬁ‘-ﬁB é@?&ilﬁ§8’mﬁl3é‘9in§usl y is'

di ssol ved un [5aD; i€ t $4, then

di chl or orre‘lf'l%ane 6\“”Tllhlg éso (?cgﬁ%o%?l‘géﬁ 8%0 Eg§?x§ %g anct{ 8 m of
TEA, then RitiNwotertfhis t'errperature 30 di phosgene are added dropvm se at
The reaction nediumis left to for, 15 m nytes at 0-5C, .rise ZC and 42

my react under %tﬁ?ﬁ%ﬁlf:h@ﬁaisﬁe Yenfdeiatuysts ’F%?‘Pe?bumo?“ P s added.

Agi t at ison d7 e 0fyf Oe{rapaPQE%hnBé@I Yehd RSNt under
R\ Br evets 17100\17143 GB doc”31 January 2005 90 The reaction nediumis

diluted vmt#dtda:e@lprmﬂimne washed with a 10% aqueous sol ution of
(a7t o o IS T TP SRR EBATSE 03 Ak ad.RicLpTeReS U
pressure. i ]E)ﬁi@fi‘@& F9 EhrdmadiddfepHiF QﬁUCS- g Sof obiniped whuchng
 with a dichlordmethane/methanol mixture 98/2.
10 48 mg of expected product of formula C37;HN20, (M %‘
316.36 g) is recovered. : o
The corresponding yield is 43%.
IR (CHCl;): 1750; 1642; 1600, 1496 cm™ _
MS {positive electrospray) m/z: [M + Na + CH3CN]® = 380;

15 M + Nal® = 339; [M + Hl+ = 317.
Stage E 1- propenyltrlphenylphosphonlum salt of
phenylimethyl trans 7-oxo-6- (sulphooxy) -1, 6- dlazablcyclo '
[3,2,11loctane -2-carboxylate | _

202 mg (0.638 mmoles) of the compound obtained in

20 stage D is dissolved under.an inert atmosphere in 5.5 ml
of anhydrous dichloromethane.

73 pl of écetic acid, then 369 mg of Pd(P(Cﬁh)3)4 is
added at 20°C to the solution obtained. | |
After. agltatlon for 30 .minutes at ambient
25 temperature, N-hydroxy-urea, formed by 5.5 ml of pyridiner
and 358 mg of the SOs-pyridine complex is treated.
Thewreaction.medium igs left to react under agitation
for 18 hours at 20°C, then !the reaction medium is
- concentrated by evaporation of the solvent under reduced
30 pressure.
j'The reaction medium is taken up with 50 ml of

dichloromethane and washed with water. The organic phase
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is purified by chromatography on 5 g, of silica, eluting whH®aguary 2005

. di chl oronet han e/ nmet hanol m xture 98/ 2. 10 48 ng of expected product of
“formula Cl7H20N204 (M= 316.36 g) is.recovered.. The . correspondi ng
.yield is 43% IR (CHC13) : 1750; 1642; ¢4600, 1496 cm 1. MS (positive

- electros ray) mz: [M+ Na + CH3CN] f _ 380; .: 15 [M+ Na]J+ = 339; [M+
"H + = 317. Stage E 1-propenyltriphenyl phosphoniumsalt. of phenyl nethyl
‘trans-7- oxo-& d{xikphovsy) mdgBediamalsidydtiard & lilect abehidroacbhxykat e
202 ng (0.638, nmml es) .of thfﬁﬁco ound obtained in 20 stage D is dissolved
under an inert AfHSERHEGS G5 SUKle TAUCHH RIFPIEUER chl or omet hane. 73 .1 of
acetic acid, themssiPhguos! RhdP pLERBYL3)iA difus agﬂﬁgiﬁhdz%it&tgg

sol ution obtained. After. .agitation for 30 --mnutes at anbient 2

-t enper at ur e PUFLTHRSF oRy- upkBOMR BPEEAPBY 508 rdilofcayr iedivtencandi8B8 ay of

the S03-pgyrigi :;595;;%[ | S/ 1 ed. The reacti nediumis left fo react
under agitat#jiodr']}ﬁf or é:qﬁéll?sé(’{ﬁ%%’foé?”fﬁ%ﬁetﬁé/ggagto%ﬁ%&’l% ks by
concent r at edrdiyumey aforratai.on of the sol vent under reduced 30 pressure. The
reaction nediumis tgken up with 50 ml _of dichloronmethane and washed w th
wat er. The organi’® Y BREPet™ 195 0G\e7 iR wB Bl s3dhuaty Yoes 91
is dried overymRGRes iddhpsiininat,g canthdig ., 1di.ch Qpﬁta{; ng .J aperated
of f under reduced pressure. 650 ng - of cruuc@jfle Erc%r uc it%s??ﬁ%éb%%/a ned which
is purifie@4y 0% enatiegreslyesedsilica, eluting with a 5 dichloronethane
/ acet ong, m xture 60/ 40 containi.ng 0..1%.by volume of TEA. In this way 280

" ng of t 2 phoapﬁgl(r%i ﬁ%r}“segpgnglar@hgleégpé& &3 conpound, with nol ecul ar
f.ormula C 35H35NRBRPSpEMLFum of the proton :

In CDCl;, at 300 MHz, chemical shifts of the peaks

in ppm and multiplicity:
2.05 {m), 2.22 (dm) and 2.33 (m): N—CH—C&*CE%; 2.95
15 {d) and 3.30 (dt) ; O=C~N—CE2; 4.10 {m} and 4.32 (m): 0O=C-
N-CH and O0=C-N-CH;~CH; 5:.12 (s): COO—C_%“CgHS; 7.36: CgHs
and 2.30 (m): CH;-CH=CH; 6.65 and 7.20 CH;-CH=CH; 7,65-
7.85 P(CeHs) 1.
IR {CHCls;): 1746; 1638, 1605, 1587, 1495 cm™t.

20 MS (negative and pogitive electrogpray) wm/z: {[Manion] =

355; [Mcation]® = 303.

Exémple 28b

Sodium salt of phenylmethyl trans—7—0x0v6—(sulphodxy)—
= 25 - 1,6-diazabicyclo [3,2,1] octane —2—carbo£?1ate'
236 mg (0.364 mmoles) of the phosphonium salt
obtained in stage E of Example 28a is dissolved in 0.8 ml.
of tetrahydrofuran and 4 drops of water.
- The solution obtained is passed over a column DOWEX
30 50WX8 resin in Na+ form, eluting with water.
After lyophilization, 127 mg of the expected sodium
salt, with molecular formula C;4H;sN;0,SNa (M = 378.339 g)

ig obtained.
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646. 705 g) is recovered. 10 The corresponding yield is 68%31 NdMuspecttosm
of the proton In CDC13, at 300 MHz, chemical shifts of the peaks in ppm
and multiplicity: 2.05 (m, 2.22 (dr‘r) and 2.33 (m : N CH CHzZ- CH2; 2.95
15 (d) and 3.30 (dt) ; O=CG-N-CH2; 4.90 (m) and 4.32 (m) : O=C N-CH and
O:C-I\I-CHZ--CI-l 5.12 (s) : COO CH2- C6H5i 7.36: C6H5 and 2.30 (m :

CH3-' CH=CH, 6.65 and 7.20 CH3-CH=CH, 7,65- 7. 8 5 P (C6H5) 3 . IR(CHC13)
1746; 1638, 160‘Bhe15r8ﬁreaﬂ@6d€n91}f12©dl\/58(ﬂ%gat| ve and positive

el ectrospr m z: [ Mani enl: 3556 Mcation] + 303. Exanpl e 28b Sodi um salt
of phenyl 12 m € BI2FIH phooxy) - 25 1,6.-diazabicyclo [3,2,1]
octane - 2- car boxy! Bi1€0 236 Mgo 6 OMBE4 GHEMEs)] Ok fies pifospkomiesmss alrt
obtained in stage E of Exanple 28a is dissolved in 0.8 m of -

t et r ahydr oPDmaﬂnéniﬂuhtélp%bglF)Y water. The solution obtained is passed over
a colu 8'ghesi + 0t utdag h er fter

| yophi I I zation, ion L §§7§8W§of 2t hgf]e%(@eéﬁ—eg—sog‘:zu%h s(igil}t é{\f\}m&t ﬁ%rrg e(gutt}af :
formul a Clé%SNQ@ﬁNaMM =to37A8. 053:9 QpC- It‘lsCHJbaadné)d:C -R-\Ble C8; s\51. 2004\ 17143
GB. doc 92 The corresgondl ng vield is 92 ‘NMVR spectrum of the proton In
DVBO, sﬁPft(g‘) of Ceffe peaks in ppmand mul tiplicity:
5165'to 0 281 (d) and _.3.04 (dt), O=C-N-CH2; 4.00
to 4.05: Oi%@%ﬁam@g Ct%%lg 8‘% 5.20 [AB] . COO- CH2- C6H5; 7.39 (n) ;
C6H5 . | R KSlujelectragpnay 1negatime) WHZ¢elMbf roshtay negative) mz: [M- =

355. %%

Example 28c

‘phenylmethyl trans-7-oxo-6- [ (phenylsulphonyl)oxy]-1,6-

- diazabicyclo [3;2,1] octane -2-carboxylate

48 mg (0.152 mmoles) of the derivative obtained in_

15 stage D of Example 28a is dissolved in 1.2 ml of
dichloromethane. | - )

26 pl of acetic acid then 88 mg of Pd. (PPhj)s are

added to it at 20°C, and left to react er 2 hours at

20°C under agitétion.

20‘ : The reaction medium is diluted by adding toluene and
ﬁhé solvents are evapofated off under reduced pressure.
1.5 ml of dichloromethane, 25 ul of pyridine and 24 Sy
#l of benzenesulphonyl chloride are added to the crude 2
product obtained.
25 The.reaction medium is left to react at 20°C under
agitation for 1 hour then 12.5 pl of pyridine and 10 pul
- of benzenesulphonyl chloride are added. '
The reaction medium is agitated for 15 minutes at
20°C and diluted:with.dichlbromethane.
30 The reaction medium is then washed successively with
- a 10% agqueous solution of tartaric' acid, a phosphate
buffer solution at pH= 7 and a saturated aquebus-solution_

of sodium chloride.
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Exanpl e 28c phenylnethyl trans - 7 -oxo -- 6 -- [ (phenyl sdl ghomdy) 20%y]
. -1, 6 - diazabicyclo [3,2,1] octane -2-carboxylate 48 ng (0.152 muol es) of
-the derivative obtained in_, 15. stage D of Exanple 28a is dissolved in
1.2 mM of dichloronmethane. . 26 Al of etic acid then 88 ng of Pd ..
(PPh3) 4 are added to it at 20C, and |eft to react for 2 hours at 20C
“under agitation. 20 The reaction mediumis diluted by adding tol uene and
the solvents arerh¥apeiebed Hadenday defigedvaressdngsivh 2Ulpifte,

di chl oronet hane, 25 Al of pyridi-ne and 24 | of benzénesul phonyl” chloride
are added t 82¢héher gadvprbdist cubparaédd 25fThadesackidnradedingasurd.eft to

react. at 20 n | tatd for,1.hour .then 12..5. of r.i-di ne.and 10
Al of benzgﬁgsg\%ﬁojﬁ% %%jr%??dgi%lr égag)é)é:&lnﬁhdé “r’%la(ﬁtlf‘i of R@%ﬁg 63|ﬁs bé’g_i tated
for 15 m nuthsoahtogd®&phpdodi kil eédaw hudiall éierethaieh13FohiRe Rt i on
mediumis then she succesii vely with a 10% aqueous solution of tartaric
acid, a pho¥sha¥e 2Bds FePubyluelBRTamigtmre 88d5a saturated aqueous

‘sol ution of sodi gym ¢ierige, Bo\ Brevels\4{d4Q\ 31:Ja 2005
93 The aqueous phase ils drf@}éd overﬁrragneéstlzum Sé%%:%%fc&gé%%t}%é so%\%nt is
evapor at ed oplegnder fedwedd @rBisdioeS (M86 AY6oftSa . ) ditoWVecoivieries!.

obt ai ned whi.ch Ls purified by .chromatography on silica, eluting with a

di chl oromt?gﬁe?orgeﬁ%?]ﬁ-fn%nﬁl‘?f‘gufﬁlggfher m xture 95/5. In this way 20

mg of the exprcipdcepimotndehd pPordBl ecul ar formul a C20H20N206S (M =
416.45,6.-9) 1S recovered.. The corresponding yield is 31% NVR spectrum

of theifroton 1071 nCREEL3Z, at aB080d ez, chemheahl shiiftes off the peaks
: in ppm and multiplicity:

1.83 (m) and 2.00 to 2.25 (m): N-CH-CH,-CHp; 3.02 (d) and
3.16 (dm): O=C-N-CHp; 4.04 {(m) and 4.11 (dd): O=C-N-CH

and 0=C-N-CH,-CH; 5.21 (s): COO-CHp-CeHs; 7.34 (m): CeHs;
- 15 7.56 (m), 7.70 (m) and 8.03 (m): O,5-CeHs.

IR (CHCl;): 1780, 1738; 1600, 1585, 1498; 1386, 1193 cm .

MS (positive electrosgpray) m/z: [2M + Nal* = 855; [M + Na

+ CH3CH]* = 480; [M+Nal® = 439; [MH]* = 417.

20 Example 28d

'phenylﬁethyl trans-74oxo—6—{(2~thienylsulphonyl)oxy]—1,6—
- diazabicyclo [3,2,1] octane -2-carboxylate .
Starting with 100 mg (0.316 mmoles) of the compound
obtained in stage D of Example- 28a, ;the process is
25 carried Qut.in a similar manner to the one which has just
been described, except that instead of using
benzenesulphonyl chloride, 2 thienyl sulphonyl chloride
is used.
8 mg of expected compound, with molecular formula
30 C1gH1gN20¢S; (M = 422.481 g) is thus recovered. The
corresponding yield is 30%. R : .-

NMR spectrum of the proton
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in ppmand nultiplicity: 1.83 (n) and 2.0-0 to 2.25 () : NICHeOH2CHZ05
3.02 (d) and 3.16 (dnm): O=C-N-CH2 4.04 (m) and 4.11 (dd): O=CN-CH and .
O=C--N-CH2-CH; 5.21 (s) : ' COO CH2-C6H5i 7.34 (n) : C6H5;' 15 7.56 (nm):
7.70 (m and 8.03 (m : 02S-C6H5. IR (9@HC13) : 1780, 1738; 1600, 1585,
.1498; 1386, 1193 cm1l. M5 (p05|t|ve el ectrospray) mz: [2M + Na]+ = 855; -
[M+ Na + CH3CH|+ = 480; [MtNa]+ =-439; [MH+ = 417. 20 Exanpl e 28d
phenyl net hyl- t rBmsCPCdxp- 6t [3002- Mﬁﬂenyhsmﬂphényﬁ@if@w]oﬁ 1the- pgidd&sabi cycl o
- [3,2,1] octane -2- carbo Laie S artlng with 100 ng (0.316 nmol es) of the
corrpound bt BPRed™ m‘éiéb@ YExanpl e- 28a, the process is 25 carried
out in a simghar(yBnags tor :Ltmet@nez Vi chnhasi-jcust chgensdescr (ded amexcept
that instead of using benzenesul phonyl chloride, 2 thienyl stilphonyl
chloride 3s24isddt): @ﬁﬁJl\b‘ﬁ&Xpéc«tOé% fonpodind; NV\FHh‘%l etul4r EePrrula 30

. C18H18N206 USy I ver Qrr on yield
s 506 Nl\ﬁgz‘%p@@u fﬁhe(gé)rot%(rﬁa Bed e o 03ag9 97188 d(;ec%%4 In
CDC13, at @@QC]H/HZ 7 (3!$em(ba} shdehit s of. 8t0he(@ﬂ}aks Sd;ACEPH; and. 81l tipl:i city:
1.84 (m) and' 2 .:10 'to 2.25: N-CH CH2-CH; 3.02 (d) and 3.24 (dt) :
O=C N CH2i SR (- O=C N-CH2- CH. 4. 14 (dd) : 5 O=C-N-CH 5.22 (s) :
O00- - Oofi (Jud., (Adlysi0 S0 SegBEGH o7, Sfdbshn 0BH; 7,80 (dd)
S03- C=CH; -7—8%‘—rnr S-CH. TR (CHC13)" ;7 1780, 1739; 1600, 1503, 1495
cmj-. I\/SM&E)oép@svm‘eeecﬂmggpaprawﬂzm/[zlvl M +Na:HSC|¢P13CN]— 86867:10 (2M +

Nal +_= 44 8, 9 phenyl met hyl :
translg (ZF%‘N/ 2{37& ofoé'h?’)%p'fj‘eg 1 , 6- diazabicyclo [3, 2, 1] octane

- 2- car boxyl at e

Example 28e

phenylmethyl trans—6—(2—hydroxy—2—oxoethoxy)~7-oxé~1;6—
diazabicyclo [3,2,1]octane -Z-carboxylate
15 Stage A _ ,
phenylmethyl trans—7—0x056—[2-oxo—2—(2—propenyloxy)
‘ethoxy]-1,6~diazabicyclo[3,2,1]octane —z—carboxylaté
48 mg (0.15 mmoles) of ‘the compound obtained in
stage D of Example 28a is dissolved under an inert
20 atmosphere in 1.5 ml of anhydrous dichloromethaneﬂ

18 pl of acetic acid then 88 mg of PA(P(CeH;)3)4 is

-

added at 20°C and left under agitation for 1 hour at
20°C. B
The reaction medium is filtered over 51llca, eluting
25 with a dlchloromethane/ ether t-butyl and methyl mixture
/s, |
The solvent is evaporated off under reduced pressure
and 70 mg of hydrbxy urea is obtained which is taken up
in 2 ml of dichloromethane, then 85 pl of TEA and and 64
30 ul of allfl bromo-acetate are added. -
The reaction medium is agitated at 20°C for 3 and a 7ﬁ

half hours.
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15 Stage A phenyl nmet hyl trans-7-0x0-6-[2-0x0-2-(2-propenyl ady)yannethoos

. 1,6-diazabicyclo [3;2,]1octane -2-carboxylate 48 ng (0.15 mmvl es) of the
.-conpound. obtained in stage D of Exanple 28a is dissolved under an inert

- 20 atnosphere in 1.5 m of anhydrous di g oronet hane. 18 Al of acetic acid
- then 88 ng of Pd (P (C6H5) 3) 4 is added at 20C and | eft under agitation

“for 1. hour at .20C. The reaction nmediumis filtered over silica, eluting

25 with a dichl orohet raaetiehhefed vt Yb andu®t hyhcBbXbuie1y Bt hg-
solvent is evaporated off under reduced pressure and 70 ng of hydroxy urea
i s obt ai ned, *&fi cRINEOREKeRCHBLIPA 20/ GRxdBaticor eimitchaneant hagquesual of

- TEA and and , Y, - t.ate .are_added. The reaction nedi um
i's agitated %O&Z%ga%r%f%% %Olqﬁgl{% %r@_ R"?’\ E’}% ef4Y97100\ 17143 GB. doc
31 January 2005 9Bhehenseacitd ophemeei usi sdwasHedasdCcCeRrsi vebYvihth ag 10%
aqueous %ol ution of t(?rt ic acid, an agueous phosphate buffer solution at
pHe. 7, and WAl @OT I gt ep%é’seé:ﬁfc‘se RYEPHHE t he solvent is 5
evaporated of f under ugediced: RS pRucR0 1D ehyer Uds PLOCNCLai%el N3

obtai ned which is chromatographed on silica eluting wth a

di chl or onet HateImatoegsanfiedaran rmstiiyla etlhering wite D01 ikdh bontadthage . 1%

TEA., 10 22 i (o formul a C19H22N206 374.396.9) is _,
recover ed. eﬂs(%:%{lr gglﬁgng{e%n{}i en%h@r% %%%urgt agg%/@\/l containifg '0.1%
TEA :

10 22 mg with molecular formula CioHusN,0s, (M = 374.396
'g) is recovered. The corresponding yield is 39%. |
Stage B
phenylmethyl trans—6—(2~hydrox§—2uoxoéthoxY)—7—oxo—1,6m
diazabicyeclo [3,2,1] octane -2-carboxylate |

15 22 mg (0.0587 mmoles) of the compound obtained
‘previocusly is dissolved under an inert atmosphere in 1 ml
of anhydrous dichloromethane. _

10 pl of acetic acid and 34 mg of PA(P(CgHs) 1) are
added  and left to react under agitation at 20°C for 30

20 minutes. ' | '

The reaction medium is concentrated and taken uprin
toluene in order toreliminate the acetic acid. |

In this way 49 mg of crude product is obtained to -
which 2 ml of phosphate buf—fer‘a-t pH 7 is - added, then

25 washed twice with 1 ml of dichloromethane. ‘

The solvent is evaporated off and 46 mg of crude
product is obtained which is purified by'chromatography
on silica, eluting firstly with a dichloromethane/ t-

- butyl . and’ methyl ether mixture.  90/10 then with a

30 dichloromethane/ethanol mixture 60/40.

In this way 4.5 mg of the expected compound, with ﬁ'
molecular formula Cs;HiN206P (M = 636.691 'g) is obtained. |

The corresponding vyield is 12%.
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phenyl net hyl trans-6-(2-hydroxy-2--oxoet hoxy) - 7- oxo- 1, 6- dizzaknhayey @005
[3,2,11 octane -2-carboxylate 15 22 ng (0.0587 mml es) of the conpound )
obtained previously is dissolved under an inert atnosphere in | m of
anhydr ous di chl oronmet hane. 10 /Al of ax®tic acid and 34 ng of Pd (P (C6HS5)
3) 4 are added and left to react under agitation at 20C for 30 20 =
m nutes. The reaction mediumis concentrated and taken up in toluene in
order to elimnate the acetic acid, In this way 49 ng of crude product is
obtained tg whjch g m of phosphate buffer at pH 7 is added, then 25
washed tmﬁgééﬂﬁiﬁ—ﬁpi1 of dichl oronethane. The sol vent is evaporated of f
and 46 ny of_gfEd§phehPHYCt | Smebhgilned Wairehsi-% -penizicydd yoxeivigreat ogr aphy
an silica, eluting firstly with a dichloronmethane/ t- butyl and nethyl

et her nixtdi@z@biqmclﬂéhkgﬁ%hoatage -dir ERLBPEdBfSne/ et hanol ni xture 60/ 40.
I n thi%bma%t4i§ ;g of the expected conpound, with nolecular formula
C37H37 =—636.691 g) is obtained. The corresponding yield is 12%
R\ Brevet s{171Q0\d7id8hEBethel Bl atehuar | {4 2006r§gh&EmghphetR9d] cis-
(4-nitrophen I-% et hy| trans-6-benzo'|-7:8go- . 0- -

di azabi cycPolse ?z}%%%ala%nﬂlQXKanBXyPiPS% %P&éécﬂrf’-c’?‘éff,af-edi met hyl et hyl )
and 2-[( 4‘”'”0}?{'%‘?' Y "Bl Imbsas) of 1-(1,1-dimethylethyl) and

5-- (et hyl . sul phonyl ) oxy-1, 2-. pi peri di nedi car boxyl at e 1.25 g (29.5

nmol es) of 21{(4-pitdopleehyl bnayhylhnd 2cip(4-hydrepiedyldwbranidine

ci s-5-hydroxy-1,2-piperidine 1Q dicarboxyl dese¢ri be
Rec. Trd. Cﬁi‘-%’?ﬂ?‘i’ég@?e78@?9§ﬂ9%%%) 10y HEE Bl RO Dot b0y o P07 (M
= 380. 398 gig-6s8yj sadtnedouadelagnforeul aatppspigse (M =1 BBod3 s g)d

i chl or onet hane. : . .
ig dissolved under an inert atmosphere in 112 ml of

dichloromethane.
The reaction medium is cooled down to 0-5°C, then 5

15 wl of TEA then 2.44 ml of methanesulphonyl chloride are

introduced succesgively.

The temperature is left to return to 20°C under
agitation and the medium is Jeft to react for 1 hour.
The reaction medium is then diluted with dichloromethane,
20 washed twice with water, dried over sodium sulphate,  and
- the solvent is evaporated off under reduced pressure.
| 16 g of a crude oil is thus obtained which is
purified by chromatography on gilica, elutiﬁg with
- dichloromethane containing 2% ethyl acetate.
25 9.14 g of expected prbduct-with molecular formula
CioHzeN20sS (M = 458.491 g) is recovered. The
- corresponding yield 13767%.
Stage B 1~ (1,1-dimethylethyl) apd 2- [ (4-nitrophenyl)
~ methyl]ltrans-5-azido-1,2-piperidinedicarboxylate
30 -11.1 g {(24.2 mmoles) of the mesylate -obtained
| previously is dissolved under an inert atmosphere in 111
. ml of dimethylformamide.

1.73 g of sodium nitride NaN; is then added.
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The reaction nmediumis cooled down to 0--5C, then 5 15 nml 30f JEERatheiV02. 44

m of methanesul phonyl chloride are introduced successively. The "

" -tenperature is left to. return to 20C under agitation and the nediumis

left to react for 1 hour. The reactiongfgediumis then diluted with

. di chl oronet hane, 20 washed twice with water, dried over sodi um sul phate,
“and the solvent is evaporated off under reduced pressure. 16 g of a crude
oil is thus obtaimes wekekibs RREdfdsed iRy E@&Q&ﬁtQﬁﬁﬁﬂhya§@t§kkkﬁaﬂa@lUting

wi th dichloronethane containing 2% ethyl, acetate. 25 9.14 g of expected

product wit BT eeflakepsr mil stICID H2ERRODSL ure) £o458.84Fog)s i s rMecaier ed.

The corres i ng i j % ge 1- 1-di e t hyl) .and ,

2-[ (4-nit rogﬁé;%l }qo nllea%tﬁi/%f?] '?r%an2so-%t -’azFE‘Sl}l,(t%t-e pgb@?f:gyhga%‘ﬁe%g?ylﬁ e 30
11.1 g (24. 2vmmbes)ed  offf hendesy| agbauebiai peesPuLyi owst¥1 i Sa diggolved
under an_ inert atnpsphere.in 111 m of dinethylforman de. 1.73 g of

sodi um nPt ri HRURENES | ePFALRedddEhenrdiubest st Osthyl43ceBate @BL
January 2005;&heheyr{@acki on i i d r i)t at i at 0C and
kept at this tenperatur eaf %r ﬁlrgg%%%]r gél??%@’ :ﬂglfg?l t“glq%ﬁe%}?ﬁ&féi . then
t he di met hyl¥esgtdmdeneédiumy dgordtiset obfreundergneadunedspl pesvee widd a
small 5 vol Yk IS -0btained, then diluted ethyl -acetate and washed

ith'
with a 2 N soda SVt 5n 25 &Y ARCER SRk é’lf\’é'lI PREST, FRAVCEA REGSEWSEs dri ed

over magnesi um sahghatdet ban obbaisehvent push eieuapYr %h%n&ftfog%g;

reduced_pressure. The crude oil obtained is purified by chromatography 10

on silitl elWi/glhFen ednbhngr ontharkicdrcaionatdiaa - eompaiadeiat 3% 7. 34 g

of expect ed LOIROURL LWt h nol ecul ar formula C18H23N506 -(M = 405.413 g)

is thus obtainéd in the form of : :
. 7.34 g of expected ‘compound, with molecular formula

CigH23NsOs - (M = 405.413 g) is thus obtained in the form of
a yellow 0il which crystallizes.
15 The corresponding yield is 75%.
. Stage C :
1+(1,1-dimethyl-ethyl) and 2-[(4-nitrophenyl)
~methyl] trans-5-amino-1,2-piperidinedicarboxylate
7.34 g (18.1 mmoles) of the azide obtained
‘20 ' previously is introduced into 150 ml of tetrahydrofuran
and 30 ml of water. | |
7.2 g of triphenylphosphine is added, then left to
reacﬁ‘under.agitation at 20°C overnight. - |
The "solvent ig then evaporated off under reduced
25 pressure and two entrainments with ethyl acetate are
 carried out. | )

- In this way a dry .extract is obtained which is
purified by chromatography on silica, eluting with
dichloromethane containing 5% methanol. '

30 - 5.62 ‘g of expected compound, with molecular formula
- C1gH25N304 (M = 379.416 g) is recovered. The corresponding
yield is 82%. "’
‘Stage D
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a yellow oil which crystallizes. .15 The correspondi ng yi eld idanidd8f 20isage

C 1~ (1, 1-dinethyl-ethyl) and 2- [ (4-nitrophenyl) : T
met hyl ]t rans-5-am no- 1, 2- pi peri di nedi carboxylate 7.34 g (18.1 mmvl es) of

the azi de obtained 20 previously is i m8&oduced into 150 m of ;

tetrahydrofuran and 30 nml of water. 7.2 g of triphenyl phosphine is added,

then left to react ° under .agitation at 20C overni ght. The- solvent is

t hen evapolaf{@dlefiimahbyiletbtit ednd2s -dridssditaophe megkprdi AR wit h-
ethyl ‘acetate ,are carried,out, In_.this r ract i s obtained

“which is 5ér‘i‘gf“'86°§ aE‘ﬁP8?n§?oangﬁ§r5g1§l:é%¥€%,r%e a’??‘%g with .

di chl or oret hanegggopyai(ni. pg AfenBY hafok he3@nd né2 @huf iexge ¢iredr icorgdound,

wi t hnol ecul ar ' fornmula C18H25N306 (M = 379.416 -g) is recovered. The

corr espondiiggdigeellaedsig26, ml gfagdchloropetBedfet s\ 17100\ 17143 GB. doc 31

January. 2005 98_.1- (1, 1-di.net hyl 1) < =0l t epyl h trans
-5-(benszoyl am ng%-el?fﬁ%ﬁg%g?li Hﬁglngér %%c&(@%‘ghw{éeﬁ_gﬁ %m%no%ded; of the

“ani ne obt apnedfpreni ehehy21is uti sfobeadoyiln chluride dischHindmodeidsghe. 5 The
reaction nediumis cooled down to

_ _ _ gcf t hen 2?7 I %f }E,gct-hen 214 M of
benzoyl chl ori délPstERPREALEER. 15 ThE FefifeFEEWFE-IS Féft=t o -
return_to._20C Aﬁfz%@f JeRRRLIRN fSF 40 Winkies, tiger eagbtapnmedidinm i s
diluted with dichloronethane, washed wi'th a saturated 10 sol ution (ff
sodi um hydiegen lodueldio reittdy didriawpegthane, washed with a saturate

10 - solution of sodium hydrogen carbonate, then water.
| Followed by drying over sodium sulphate, and the
solvent is'evaporated_off under reduced pressure.

867 mg of expected compound, with molecular formula
CosHasNz0; (M = 483.525 g) is thus obtained. The _

15 corresponding yield is 97 %.
Stage E |
{4-nitrophenyl) methyl trans - 5 - (benzoylamino) - 2 -
piperidine carboxylate hydrochloride
7 861 mg (8 mmole) of the amide-obtained previously, 9

20 ml of .methanol, - and. 2.3 'ml of a solution qfn gaseous
hydrogen chloride at 8 mol/1l in methanol are mixed
together. . : . 0

The temperature is left to return to 2Q§C.and left o
to react over 3 hours. 1.15 ml of hydrogen - chloride

25 solution in methanol is then added. -

The reaction medium is agitated for 20 minutes at
20°C, then the solvent is evaporated off under reduced
-pressure; ‘ _

Two entrainments with dichloromethane, Athen twao

30 entrainments with ethyl ether are.carried out;
The product crystallizes from ethyl ether.
In this way 715 mg of expected. compound with

molecular formula CaoHzClN;0s (M = 419.967 g) is obtained.
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Fol | owed by drying over sodium sul phate, and the solvent i3 guaparat2ddSof f

. under reduced pressure. 867 ng of expected conpound, wth nolecular fornula
- C25H29N307 (M = 483.525 g) is thus obtained. The 15 corresponding vyield is

.97 % Stage E (4-nitrophenyl) nmethyl tgsans - 5 - ( benzoylam no) - 2 -

- pi peridine carboxyl ate hydrochl oride 861 mg (8 mole) - of the am de
obt ai ned previously, 9 20 m of methanol, '"and 2.3 ml of a solution of.

'~ gaseous hydrogeﬁhehbomt&epahdangngﬁbﬂdinsnﬁﬁﬁanol are m xed together. The

tenperature_s le to return to 20C and left to react over 3 hours. .1.15
m . of hydr oride 25 solution in nethanol is then added. The

- reacti on nmedigumiitsopbichdt §ehethon %Qaﬁbn@LQEe%EoyggﬁlnB?e@ the solvent. is
evaporated off under reduced pressure. Two entfainnents with '

d|chIoronetH&ﬁéorPﬁéﬁbPWWl 362eﬁﬂpaﬁnd®nﬁsCﬂrbhxeﬁhyb ether are. carried

out product ;cpysiallLi zes ethyl et thig way, " 715 of
expectegsconpoun 2 h (5 %gcﬁ 09 oP%ulang fﬁ&%h@E%ﬁe(ﬁ¥La&T§dggf g) is
obt ai ned. Rpkaéwabi?l?h&a\1&343nGB.dﬂﬁ 3di dRIeBdie 2009 99aF8e mixed '

correspondlng ield is 96% Stage F (4-nitrophenyl ~netnyl
trans-5 (be 8% QﬁFno) 1- (chlorocarbonyl) -2- pi.peridine carboxylate 5

1..08 g (2.58 mpjg) sggptengleﬁdr&peaﬂ{écﬂels EB@iQ&dd'E]ﬁm RIEVARYSE Y pand 11

m. of dichl oromethane are m xed togeth e suspensi on obtainedis
cool ed down>5f6 apwdt VO15Qhnd79ITHR afs TEAdes, adtiben, t hast 1ﬁ1 Abfof. 10

di phosgene §9:h085e28988 LR N8ad0L LR 58 08%n obtainea.

The reaction medium is agitated for 5 minutes at O-
5°C, then 1left to return to 20°C, and left - under
agitation for another 30 minutes.

The reaction medium is  then diluted with

15 dichloromethane,-washed with a 10% aqueous solufion'of
- tartaric acid, then water. '

Followed by drying over sodium sulphate and the
solvent is evaporated off under reduced pressure.

o The crude product is purified by . chromatography on
20 silica elﬁting' with. dichloromethane containing 5%
-acetone.

969 mg of expected compound with n@lecular formula
Ca1H2oCIN306 (M = 445.862 g) is recovered. | |

| The corresponding yield is 84%.-

25 Stage G .
{4-nitro-phenyl) methyl trans-6-benzoyl-7-oxo-1,6-
diazabicyclo(3,2,1]octane -2-carboxylate -

928 mg (2.08 mmoles) of the compound obtained
_ previously and 27 wml of tetrahydrofuran are mixed

30 together under. an inert gas.

The solution obtalned is cooled down to'~78 c under'
-agitatlon, then 2.1'ml of a 1M solution of lithium bis

{trimethylsilyl) amide in tetrahydrofuran is introduced.
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The reaction mediumis agitated for 5 mnutes at 0-- 5C tEnJuehéry 2005
return to 20C, and left under agitation for another 30. m nutes. The
reaction nediumis then diluted with 15 di chl oronet hane, washed with a 10%
aqueous solution of tartaric acid, tR€R water. Followed by drying over
sodi um sul phate ,and the solvent is evaporated off under reduced pressure.
The' .crude product is purified by, chromatography on .20 silica eluting
wi th di chl or omefRE&n&eeGHERN M BYB atet REL WOEF P dt Cakpeit &8Xcorbound
wi th nol ecyl. 0 I 1 g{?ﬁp = 44 : 13S i L€ The
_ correspondlmrllgﬁl?iefégl 3%5%34%%8!@%591 tagel‘(ié;/I ?%-%???ge-%%éﬁyll)% r%le%%&%/dle%nd
trans- 6- beagayhticaxd=sl, Griatabucyedhd s ,12aving | bbeanem@ragarsoxyl at e
928 nmg (2.08 myol es) of the conpound obtained previously and 27 nm of
t et r ahydr ofQr &4S8r &°nitxeét~ 30 toget her under an inert gas. The sol ution
obtaineg is coolrpd dMEdidr 7Rlatnderis agitate@nwilthene @i’ Meetdfter 1M
solution of lithiumbis (trinmethylsilyl) amde in tetrahydrofuran is
i nt r oduced then\ Beeheds \sLRIGRiVY Gl goc a3 L 0Fam@isou0891lugdomhef eact i on
mediumis Left _under agitat.ion for,1 inu 78( 1 acetic
‘acid is adhgg gha“ g&%ﬁﬁi%ﬁﬁhsac PP?BHQ%Stﬂﬁﬁqéﬁ-*éi&?ﬁﬁ“tﬁg ?%ﬁ%irature
to rise toah8Cwabethe reaction nediumis diluted wth ethyl acetate then
washed successi vel épWi th-a 100 aqueous solution of -tartaric aFCii (& with a

n

phosphat e buf f eFosbPtiefoRYalpHEg o¥ne WACBESIES IBWEP Y dPPFndGver
gﬁgggusl'rdéfn suhphate;andvihsradlasok¥enhabs guanacat pdestliander reduced
1.6 g of a dry extract is thus obtained which is
purified by chromatography on silica eluting with a
dichloromethane/acetone mixture 98/2.
The product is then crystallized from ethyl ether inﬂ
15 order to produce 204 mg of the expected compdund, with
molecular formula C,HioN3;Os (M = 409.441 g).

The corresponding yield is 24 %.

. NMR spectrum of the proton

In CDCls, at 250 MHz, chemical shifts of the peaks
‘20, in ppm and multiplicity:
1.98 (m), 2.22 (m) and 2.40 (m): N-CH-CH,-CHp; 3.08
(d) and 3.42 (dt): O=C-N-CHp; 4.23 (dd): O=C-N-CH; 4.53
(m) : O=C-N-CH,-CH; 5.34 [AB]: COO-CHp-CeHs; 7.69 (m): 8.25

{m): 7.44 (m) and 7.56 (m}: CgHs and CgHsNO,.. -
25 IR (CHCly): 1763, 1744, 1676; 1609, .166‘3, 1583, -1_.526,..

1492 cm™. '
MS (EI) m/z: [M]* = 409, 304, 273, 201, 105, 77.

" Example 28b

30 trans—s-benzoy1u7uoxo—l,6—diazabicy¢lo[3,2,l]octane. T -2-
~carboxylic acid _
89 mg of the ester obtained in Example 29%9a, 4 ml of

acetone and 6 mg of 10% Pd/C catalyst are mixed together.
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1.6 g of a dry extract is thus obtained which is purified 3y January 2005
. chromat ography on silica eluting wwth a dichloronmethane /acetone nixture
-98/ 2. The product is then crystallized fromethyl ether in:. 15 order to
- produce 204 ng of the expected conpound,o th nol ecul ar fornula C21HI9N306

- (M=409..441 g) . The corresponding yield is 24 NVR spectrumof the
“proton in CDC1l3, at 250 MHz, chemical shifts of the peaks 20. in ppm and

multiplicity: 1.98e( r’r)reacazfcih ( MnedRdm2- 41(% (MeftN G CHR-CERIT 3,8, (d)

and 3.42 (di) .O=CN-CH2 4:23 (dd) : O=CN-CH 4.53 (m @ O=C N-CH2-CH

5.34 [AB] : SE6EHPNGs AL 270°613 g ungepsa hyjirggan akjrogpberes56ofm2 : CBH5
d” CEHANCR | - 4 1609, . 1603, 158

1492 om 1. K/Igu%%l )4%n1(z: gﬁ%@ thEs %azt%’ggﬁ% B%ft%édEQ&gpla@%gb 30

trans- 6- beﬁ.’;ﬁ@ylf-iltraogo islgvapdstrazaeldl uyldleﬁr [r&duaedlbr@@s@&@ - 2-

car boxylic acid of the_ ester o tained in Exanple 29.a, 4 m of
acetone ELénd 6 ngIBf 1i%% PYPE. %gt éﬁ/sP r2 R %6gé?kﬁ’@1ne<i which

R\ Brevet s\ 7486417143 CEr@fCo . 31ndaByatypg108pLLP1 The reaction mediumis
left to react under agitation, at 20C and under a hydr ogen at nosphere for

2 hours. 45 ni nuifs thienway hé4camal Pit tlsefleb@ecaedomomnimdhewﬁthtrate
i's evapor at r pre I nt 8 of . aresinis
obt ai ned V\hﬁgﬁggg%gt %g'lél%glg? frlérﬁ“éle%“ ™ oF tfé ny? n°PhPITGAy 54
of the expeﬁfhedconrrpsp@nidmgtlhleml ¢gubag  for rruI a Cl4H14N2O4 (M = 274. 278

g) is %t ai ne The correspondl ng y| eld is 91% 10 NWVR spectrum of t he
proton-i'n GBSE3PS 3R ohrbhe PEAESAl shifts of the peaks

In CDCl;, at 250 MHz, chemical shifts of the peaks

in ppm and multiplicity:
1.96 (m), 2.10 (W and 2.37 (m): N-CH-CHp-CHy; 3.13
(d) and 3.41 (dm): O=C-N-CH;; 4.10 (bd): O=C-N-CH; 4.52
15 {(m): O=C-N-CH,-CH; 7.44 (m): 7.56 (tt) and 7.69 (dd) CeHs.
MS (EI) m/z: M = 274, 229, 169, 105, 77. '

‘Example 29¢

methyl trans—&—benzoyl47—oxo—1,6—diazabicyclo[3;2,1]'
20 octane -2-carboxylate
2 ml of a solution of diazomethane at 12.7 g/l in
dichloromethane is added under aéitation to 28 mg (0.102
~mmole) of the acid obtained in Example 29b.
The .solvent is evaporated off. under reduced pressure
.25 and the ;esidue is purified by chromatoéfaphy on silica
eluting with a dichioromethéne/ethyi acetate mixture
98/2.
. 18.4 wmg of expected compound, with molecular formula
- CisHigNp04 (M = 288.305 g) is recovered. The corresponding
30. vyield is 63%. -
NMR spectrum of the proton

In CDCl,, at 3OD-MHZ,_chemical shifts of the peaks

in ppm and multiplicity:
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“in ppmand nmultiplicity:.1.96 (m , 2. 10 (m and 2.37 (m 31 Na@&ﬁﬂ-lz?—QO@HZl
3.13 (d) and 3.41 (dm) : O=CNCH2 i 4.10 (bd) : O=CNCH, 4.52 15 (m
O=C-N-CH2-CH; 7.44 (n) 7.56 (tt) and 7.69 (dd) C6H5. MBS (El) mz: M =
274, 229, 169, 105, 77. Exanple 29c nebhyl -

- trans-6-benzoyl - 7-oxo- 1, 6- di azabi cycl o[ 3,2, 1] 20 octane -2-carboxylate 2-

m of a solution of diazomethane at 12.7 g/l in dichloromethane is added
under agitationtt®028ong. @Q 1G>Q-CHHmlze92H@,f Bhe2adidd cbichi hettt i ndEXanpl e

© 29b. The soI vent |s evapor under duce ur 5,and the
resi due i sOparirFides E@’h t é?mh@ ?)ﬁ §fiﬁ5 %E\{ Cﬁg vft?fg iy

di chl or omeg bang/ i 3@H.acr,et4a§e Xturss Q8/ %nd187 A gy(of : expect ed conpound,
wi-t h nol ecul ar forir}m—a ClSHl%HIEIIZO 4 (M= 288.305 g) Is recovered. The

- correspondithig (EBD mi=t.d(ME’ &B%BH\JW%eclt&ijmlcﬁ‘Srtﬁé)ﬁ)r otdn In CDC13, at .
300 M—% chem cal shifts of the peaks in ppmand nultiplicity:

R\ Brevet s\ 17100\ 17143 GB.doc 31 January 2005 102 1.90 to 2.42:

N- CH CH2- GERdm 1;122§ ) and 3.44 (dt) : O=C N CH2; 383(5) CH3; 4.17
(dl) : o=C (nl O=C-N-CH2-CH,_7.44 M), 7.56 Q)and769(d)
OBH5. VB (‘EirélnﬂfQ be{lmy 2-0g8 - Nofphenghmetingl ) 11:)56 @FfaZ% EX¥R1Pe 20d
trans- 6- be h 1,.6--dia.zabicyclo [3,2,1] octane
-2-car boxaEI}’d%l’ %{7) ?r‘ge(%% g@ﬂt:)&%érﬁ%?é”ans 6- benzoyl - 7- oxo- 1, 6- 10

di azabi cycl o [ 3@, n] @owae -nncglar)borf| | Crams o6 cheazaEd - 7ﬁOXExérrﬁl-e 29b,

%ie(TltOOf %éﬂggg ct] 12130gganf Egccaaﬂode}%cAlac%fd b ntzéllne ngnare

Example 29b, 0.5 ml of dichloromethane, 23 mg of EDCI and 'g“}
13 pl of benzylamine are mixed together.
The reaction medium is left to react for 30 minutes
under - .agitation. It is then  diluted  with .
15 dichloromethane, washed with a 10% agueous solution of
tartafic acid, decanted, and the organic phase is dried
over sodium sulphate. |
The solvent is evaporated off under reduced pressure
in order to obtain a crude product which is purified by
20 chromatography on silica ' eluting with a
dichloromethane/acetone-mixturér98/2. | _
~ In this way 19.5 mg of the expected. compound, with ;"\
molecular formula C;H;N3O; (M = 363.419 g) is-obtained. ‘

The corresponding yield is 49%.

25 NMR spectrum of the proton ‘
In CDCli, at 300 MHz, chemical shifts of the peaks
in ppm and multiplicity: '
1.97 (m), 2.34 (m) and 2.59 (m): N-CH-CHp-CHp; 2.90
(d), 3.33 (m), 3.99 (bd) and 4.50 (m): O=C-N-CH, O=C-N-
30 CH,-CH , O=C-N-CH, , CO-NH-CHz-CeHs; 6.94 (bt): NH; 7.24
to 7.58 (m) and 7.68 (m): CegHs-CO and CgHs-CHa.
IR (CHCl,): 3411, 1763, 1680; 1603, 1583, 1519, 1498 cm™"
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The reaction mediumis left to react for 30 mnutes under 3dgieataon.200s i s

. then diluted with.. 15 dichl oronethane, washed with a 10% aqueous 'sol uti on
-of tartaric acid, decanted, and the organic phase is. dried over sodium
. sul phate. The solvent is evaporated of figmnder reduced pressure .in order

.to obtain a crude product which is purified by 20 chrorratography on silica

eluting with a dichloronethane/acetone m xture 98/2. In'this way 19.5 ng

of t he expe(E}ainpﬂmrmﬂmd with nolecular formula C21H21IN303 (M = 363. 419
is obt arct%c%? cor es ondj ng y| eld is- 49% 25 NMR spectrum of the

pr oton In c,lh(éjrﬁeé’éfi mafitptld 1of7 19 Pedicsl i ganbysmcdsd

rrultnplncntyrsJz%ddeanezzaﬂce(feomd%w (M : N-CHCH-CH2; 2.90 (d),
3.33 (m, 3. 99 (bd) and 4.50 . O=CNCH OCN 30 CH2-CH , O=C-N-CH2 ,

CO- NH CH2- CGH5| ahgy c(mr)athm i Grtied. &8t (i anemlaar( marne®6 ke co and

C6H5- CH2 3411, .1763,. 16 1603, 1583, 1 498
R\ Br eve?s\ %%CI‘ ?4?? éa&gcmﬁ’l“"j&%‘u%%y M JS - f‘(% € aC%r
6- benzoyl - Ndowatimgd phiamy| ebiphy] - £9ax0-dnd- dquamlcycgg [Nam%t},}yq(;t ane

12-carboxam de The operation is carried out in a simlar manner as 5
Exanpl e 29d PS&ARd &t h 50 ng (0. 18: 2 m rrol e) ef ‘the-acid obtained in

Exanpl e 29b and 45 yﬂhlﬁg %lé?reatl yl 5, Q)%nz%/lllg éjiahé(?wmx%%’? f the

expect ed conmpound, wt cul ar2f ormu is
recover ed. mddeThéarorficaspdadiGgHysNebd (4 3;7%71\/85( Ej)) ﬂéZre[:Mhered&l??

272, Fﬁﬁ? §3F]2f§%pgﬁ3§9§°¥lefd( h\s/dr oxyrret hyl ) -

di azabr c?/c
MS (EI) m/z: [M]" = 377, 272, 105.

Example 29f

6—benzoyl—2f(hydroxymethyl)—1;6—diazabicyclo{3,2,l]octan4

15 7-one '

100 mg (364 mmole) of trans-S—benzoyle7—on~1,6—
diazabicyclo[3,2,1]octane -2-carboxylic acid obtained in
Example 29b is dissolved under an inert atmosphere, in 3

‘ml of tetrahydrofuran.

20 The reaction medium is cooled down to «~10°C and 40
pl of wmethylmorpholine, then 38 pul of.ethyl chloroformate
are added.

The reaction medium is left to react for 15 minutes
at -10°C, then the temperature 1s deft to rise to 0°C and

25 27 mg of NaBH; ig added, then 1.5 ml of methanol is added
dropw1se. o

The reaction medium is left under agitation at 0°C
for 2 hours then left to return to ambient temperature.

3 ml of water is added, the reaction medium is left

30 under agitation for 15 minutes, then a few drops  of
ammmonium chloride are added. Extraction is carried out

with ethyl acetate,’ followed.'by' drying over magnesium
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15 7-one 100 ng (364 nmol e) of trans- 6-benzoyl-7-o0x0--1, 61 January 2005
di azabi cyclo[ 3, 2, 1] octane -2-carboxylic acid obtained in Exanple 29b.
i s dissolved under an inert atnosphere, in 3 mnl of tetrahydrofuran. 20 The
reaction nediumis cooled down to -1084nd 40 pl. of nethyl norpholine, -
then 38 |.0.f ethyl chloroformate are added. The reaction nmediumis |eft

to react for 15 minutes at -10C, then the tenperature is-left to rise to
0C and 25 S7lphpbt. NéBmtaarlglgad@é@ thfenselyent ofs mevsassiated | 988ed

dr opwi se.- e Ieft under agitation at 0OC for 2 hours
then | eft "P’]&?ét%% %%@r& %’errperature. 3 m of water is added, the
reacti on medi unin Sthﬁét wa30 smdexy agf t at icﬂmde)rpi:’édubnutm obhemnadf ew
~drops of anmmonium ch]oride are_added. Extraction i, arrl e&iout W th

ethyl acet®¥ch &) IRBEEIRA dPYi FPRRAtOFRARIGET B I§’\ et SU171B8\ 17143
GB. docs31 Janyar ydz&%é&ﬁe%mﬁﬁ@théﬁéi%m@u@@dgém sol vent .is

evaporat ed oft under reduced pressure. his wa) 85 ng of a cr'ude
product i s obtaimedhishi ofay s Pur ing ede)y mm@gr@momdm | wéth el uting

Compound, 00 T HEtbe EPARCFS, okt B s 29 s Bho 5 . £5g0Y ePpa ™ Pect o

- recover ed.The TherL£o5pHaspOng ngemeig 25626% 10 NWR spectrum of the proton
I n CDCL13, at 300 M—Iz chem cal shifts of the peaks in ppm and
multiplicity: 1.61 (m 1H) , 2.00 ({m 2H) 2.30 (m 1H : CH CH2- CH2-CH

2.19: 3. 2%\&9) A0k AR f dine o 6ER: 3. 60 (M ¢ N-CHCH2 15 (dd)

In CDCl;, at 300 MHz, chemical shifts of the peaks

in ppm and multiplicity:
1.61 {(m,1H), 2.00 (m,2H) 2.30 (m,1H): CH-CH,-CH,-CH;
2.19: 3.23 (d) and 3.26 (dt}: N-CHz; 3.60 (m): N-CH-CH,-
15 OH; 3.70 (m) and 3.77 (dd): CH-CH;-O; 4.56 (m):
"N—cg-—CHz—N. |
MS (SIMS) wm/z: [M + Nal* = 283, [M + H]" = 261, [M]* =
260, 229, 105. | |

Examplé 30

20 (4 -nitrophenyl)methyl trans-6-acetyl-7-0xo-1,6-
diazabicyclo[3,2,1l]octane -2-carboxylate
| 1 g (2.63 mmoles) of the product prepared in stage C
- of Example 29 ig dissolved in 12 ml of dichloromethane. L
250 pl of acetic anhydride is added, the reaction mediuﬁ
25 is left to react for 10 minutes under'%gitation} then
| diluted with dichloromethane and washe& with a saturated
-agueous -solution of sodium hydrogen carbonate.
The organic phase is dried over sodium sulphate,
~ evaporated to dryness under reduced pressure in order to
30 obtain 1.2 g of 1-(1,1-dimethylethyl) and 2-[(4-
. nitrophenyl)methyl] trans-5- (acetylamino) -1, 2-
piperidinedicarboxyldate with molecular formula. CzoHz7N307

(M = 421.453 g).
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CHCH2-G 4.56 (m) : = MS (SIMS) . miz: [M+ Na] = + = 283,31 Nastukiiy 2005

. 261., [ML+ 260, 229, 105. Exanple 30 OH 3.70 (m) and 3.77 N CH=CH2-N. 20
(4- mtrophenyl)mat hyl trans-6-acetyl-7-o0x0-1, 6- di..azabicyclo[3, 2, 1] oct ane
.-2-carboxylate | g (2.63 mmoles) of therpsoduct prepared in stage C of

- Exanple 29 is'dissolved in 12 m of dichloronethane. 250 pl of acetic
anhydri de is added, the reaction medium25 is left to react for 10 m nut es

under agi tation, Tlhem prddillutedswulsledmmlﬂlmqu;hkkarﬂ@mdldmsbﬁds%gasa

sat urated aqueqQus_sol ution of sodi um hydrogen carbonat e. The organic

phase is dl’l%ambi%:i: §8d|%tf’ﬁ%%‘?p%at’é° (%v% L L ) %?yﬁé‘éjs i'jﬁdé‘?g reduced

ressure.in ogdpéct&®l 38mpbhalR 1210 yle 2_[(4

ni t r ophenyl ) ng$h &nﬂ t?ans 5- (acet yﬁlﬁ%ﬂéﬂl ggkglﬁ%grl df ni nétﬁ car oxyI ate

with nol ecul%‘i"’fé a.is Clore ANSETvered = 4PHe 48Grgysponding yield is

R\ Brevetss\ 1?}90\ 17143 GB.doc 31 January 2005 105 This product is used

without purification in stages simlar to stages E to G of Exanple 29 and

14 ng of exyertspecionpouni-tivé tdramhecul ar formula . CJ. 6HI7N3C6 (M =

347.330 g) is thus recovered. The corresponding yield is 5 17% NWR

spectrumof the prbt it @e1300 MHzzorhamic g]heﬂiltﬁtssl@lff ttdhe gpeale peaks

in ppm and %téﬂ}}.lé}{&yﬂuﬂt 1(c;tl')y 2.00to 2.30 (M : NCHCH2-CH2; 2.54

(s) : 10 NNCO -CH3; 2. (d) an .21 (m : O=C-N-CH2; 4.26 (bd) :

O=C-N-CH, 4.55 (- 87 dﬂﬁ,l\l-ICl—{ZOCHp .34 [AB]: :NCOR- CQER-CBBEM ;2 . 54 S5fs)and 8. 25

AA BB |
[ 10008 %m,; 2.95 (@) and 3.21 (m): o-coN-cm,; 4.26 (ba):
O=C-N-CH; 4.55 (m): O=C-N-CH,~CH; 5.34 [AB]: CO,-CH,-CqH, ;

7.57 and 8.25 [AA'BB']: CgH,-NO,.
MS (EI) m/z: [M]* = 347, 304, 211, 169, 125, 43.

15 Example 31 -
(4-nitrophenyl)methyl and 2-propenyl trahS—?—oxdni,Gf
diazabicyclo[3,2;1]octane -2,6-dicarboxylate
1.24 g (3.278 mmoles) of the product pPrepared in’
stage C of Example 29a is dissolved under a nitrogen
20 atmosphere in 8 ml of dichloromethane. | .
' The solution is cooled down to 0°C, then 0.45 ml of-
TEA then 0.35 ml of allyl chloroformate are added
dropwise. |
The reaction medium is maintained at 0°C- for 15
25 minutes, then left to react under agitatign for 1 hour at
 -ambient femperature. ’
The-1reaction_ medium is then diluted with 20 ml
dichloromethane, washed with "an agqueous solution of
-sodium bicarbonate, and twice with water. ‘
30 The reaction medium is dried over magnesium
sulphate;uand the solvent is evaporated off underfreduced

pressure.
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M5 (EI') mz: [M + = 347, 304, 211, 169, 125, 43. 15 Exanpl® Jsnuary 2005
(4-nitrophenyl ) et hyl and 2-propenyl trans-7-oxo--1, 6- :
di azabi cycl o[ 3, 2, 1] octane -2, 6-dicarboxylate 1.24 g (3.278 .nmoles) of -
the product prepared in stage C of EX&fple 29a is dissolved under a
nitrogen 20 atnosphere in 8 nl of dichloronmethane. The solution is cool ed
down to OC, then 0.45 ml of TEA then 0,35 m_of allyl chloroformate are
added dropwi sel-Phe Fact®on nboiflndrdinarhvhehnlht oenfor HLUs '
m nutes, t ynder _t-atfqn _ t %
‘tenperatur gﬁ@%ﬁgktregggt) Fn%%?lﬁr,%gi u%riag&lt tr?gn[l @?I Ej?rgg%vﬁ@?lﬁ{xég m%m:l 1

di chl or onetimane] wadhedpiipeirian neglicsudoxgliatieon ofwitdodi wmlzsadradoonat e,
and twice with ter. 3Q The reactian diym.,i s dried. qver gnesi um

sul phat e, .\%Agr‘fﬂluﬁﬁe 3¥lageie i s([‘“e\?aﬁg%at‘lg% f 1§n&glu"'sr é’&’%@é‘&e ressure.

R\ Brevet s\ 1710044 7343-6Bpdaaind06itia §s0bo%- (1, 1-di methyl ethyl) and
2-1(4- nit rophenél_) met hyl "] trans-5-[[(2-propenyloxy) carbonyl] anino]

-1, 2- =pi peri di n@biigaredicht es wied ABl etakges f ar (PPHBERIEs E (M =
462.486 g) .is th t ai ned The .c espondi ield s 99% This product
is used intgt aégefgfs%al%l ﬁet 029513 aaglg gd'taz %go %%}ﬁ%’legtﬁéacéjn&)%&%'ng of
expect ed cetipaumdlecuilbl Mrecillaarc i .mbda CGL8HINNB0Tsa (M =1i38%h3E8 g) is
- thus obtained.in _the formof a white solid. _ The correspondi ng O yield is
4096. NWR §BE€ELF18F’7=1 o the pP&MoRE| whtts, satidoo WhHE OrERsEan ts of

the pegks iAjgpysaRdsmultiplicity: 1.91 (m, 2.00 to 2.29 (m
N CH-- CH2- CH 2; 2.98. = 15, (d) and 3.25 (bd) : O=C-N-CH2;, 4.27 (t)

O=C-N-CH YMB7spectrum of the proton 7
In CDCl;, at 300 MHz, chemical shifts of the peaks

in ppm and multiplicity:
1.91 (m), 2.00 to 2.29 (m): N-CH-CHp-CH; 2.98,

15  (d) and 3.25 _(bd): O=C—N—C§2; 4.27 (t) O=C-N-CH; 4.37

(bs}: 0=C-N-CH;-CH;  4.77 (bd) 1 - COO-CH,-CH=; 5.33 (s):

COO-CHy~-CgHy; 5.29 to 5.46: CEI;_-—-CH;- 5.98 . _(m):: CH,=CH; 7.96

and 8.29 [AA'BB']: CgHy-NO;. |

IR (CHClsg) : 1801, 1775, 1738, 1724; 1649; 1608, 1595,
20 1526 cm™. o '

MS (positive electrospray) m/z: [2M + Nal® = 801, [M + Na

+ CH3CN1Y = 453, [M + Nal® = 412

Example 3la

25 phenylmethYl__ _ _ trans—G—beHzOyl—7<oxo-l,6~
diazabicyclo[3,2,1] octane -2-carboxylate -

200 mg of .phenylmethyl 7traﬁs~5-(benzoy1amino)%1—

(chlorocarbonyl)—2~piperidihecarboxy1ate, with molecular

formula C;1H21C1N,04 (M_= 400,87 Q), prepared in a similar

30 mwanner to stages A to F of Example 2%9a and 6 ml -of

anhydrous tetrahydrofuran are mixed together wunder an

inert atmosphere and cooled down to -78°C.
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(bs) : O=G-N-CH2--CH, 4.77 (bd): COO CHZ-CH=; 5.33 (s) : GQOJEhZaxryCEHM5
- 5.29 to 5.46: CH2=CH, 5:98 (m CH2=CH, 7.96 and 8 .2 9 CAA BB ] ': CoH4
--N®2 . IR (CHC13): 1801, 1775, 1738, 1724; 1649; 1608, 1595, 20 1526 cm
. 1. M5 (positive electrospray ) mz: [2Mgy Na]} = 801, [M+ Na + CH3CN +
- =453, [M+ Na],+ = 412 Exanple 3la 25 phenyl net.hyl '

" trans-6-benzoyl -7-. 0oxo--1, 6- diazabicyclo[3,2,1 ] octane -2- carboxyl ate
200 mg of phenyl weeByl wIansof5-a ( DENZAPAENRY) -4F  1ithium  bis

(chl orocar bon :%%HEZ pi.peri di necar pboxyl ate, wth nolecular fornula
' ‘C21H21C1N204t%/C cthedsdivgy |, ¥rkrar edni n tetsighydroBoramnnés t @dsteahes A
to F of " Examppeid@a and. .6 M of anhydrous tetrahydrofuran are nixed.

t oget her under an inert atnosphere and-'cooled down to -78C.
R \ Brevet s\ 17100T2148aGBidocma@idandar ¥ e20050l@€a@t5nnde 0k thMisel uti on

of lithiumhis J(fginethylsilyl). amde in tetrahydrofuran is added
dr opwi seEl’.J Tﬁg reé%:t# gﬁoﬁecﬁ%nﬂ){‘?éu}:‘é?’t ttert?nr edet Hdndef agetdd opcid de - 78-C
for 10 m nuk@geBlhen 25 jil of acetic acid is added. The tenperature is

I'eft to- rise to anbient tenperature, then the reaction nediumis poured
into 10 nm of aThda AqUEwratsgleuti de ofleffart ardc adise 1o Exambdknen is

carried out a t fol | owed by shing with an agueous
phosphat e b %?r%%{%{er on%-%%?1 gﬁe :rfa(\fl\%e%n mﬁ"’?ﬁgﬂﬂt é% FWIRY i HYEBveP
magnesi um sml phatfe. a@helpeactd@rediBdi ugdbl et DsRUIBE t o LryNess bYcig.

'evaporraLtOi on_of the.solyvent under reduced pressure. 15 158 ng of a crude
product Vi s FRUEAObE AR nbd SATERSE soupurifh etit byl carebategr Sphjowadsbyi ca,

?'Uting\Mt&héhiﬁgcnieﬁoﬁﬁﬁhﬁﬂﬁ&ﬁﬁ?tﬁﬁﬁéﬂiéﬁgrBu%%é%'solution at pH
' =7, then with water and drying over magnesium‘sulphate.

The reaction medium is brought to dryness by

evaporation of the solvent under reduced pressure.

15 158 mg of a crude product is thus obtained which is

purified by cthmatography on silica, eluting with a
dichloromethane/acetone mixture 98/2.

70 mg of the expected cdmpound, with moleéular

formula Cp;HzoN20s (M = 364.40 g) is thus recovered. The

20 correspcnding‘yield is 39%. ' |

. NMR_spectrum of the proton

In CDCl,;, at 400 MHz, chemical shifts of the peaks

in ppm and multiplicity:

2.15 (m) and 2.25 (m): NCH-CH,-CH;-CH-CO;; 1.94 (m)
25 and 2.36 (m): NCH-CH,-CH,-CH-CO3; 4.20 () N-CH-CO3; 4.50
(q) : NCH-CH,-CH;-CH-CO,; 3.08 (d) and 3.40 (dt): N-CHy;
©5.25 [AB]: CO2-CHp-CeHs; 7.38 (bs): CH,-CeHs; 7.43 (bt) and
7.55 (bt) and 7.69 (bd) CeHs-CO.. ' '
- IR (CHCl3): 1764, 1744, 1675; 1602, 1584, 1498 cm™ . -
30 MS (STMS) w/z: [M + Nal* = 387, [M + H]* — 365, 259, 257,
229, 105, 91.

Example 31b
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70 ng of the expected conpound, with nolecular fornula C2IH2ZOMEGAry (NI0S
364.40 g) is thus recovered. The 20 corresponding yield is 39% NW )
spectrum of the proton In CDC13r at 400 MHz, chemical shifts of the peaks
in ppmand nultiplicity: 2.15 (m and12825 (n) . NCH CH2- CH2- CH- . CQ2i ]
1.94- () 25. and 2.36 (M : NCH-CH2 CH2-CH CQ2; 4.20 (d) NCH C02i 4.50
(q) : NCH CH2- CH2- CH C02i 3. d) and 3.40 (dt) : NNCH2; 5.25 [AB] : -
C02- CH2- CoPBeRy¥meg8hyhs) 6- b@HZO H3;-oxp-43 6(~1§3tl)a2@micyp155[3(@t)1]m~7 69
(bd) C6H5 R 1764, 1744, 1675; 1602, 1584, 1498 cm 1. 30
MB (Sl MB) %ane[kncg%%%a% [M+ H+ = 365, 250, 257, 229, 105, 91.
Exanple 31b R \BﬁeWQjSVb71Q@\iﬁ&é3e§B aof thk Jppoanyt20cdd8ed in

. phenyl met h 6- benzoyl - 7- oxo- 1 6- - di azabi cycl o[ 3, 2, , 1] oct -

2-ene- 2- caE%%%QiLﬁtéﬂ%@% Pe> 196 Ofmw%mlé:é@r@wtﬁ@tmba@&?f%ﬁ&. fEE in
Exanpl & 31g; 254 PogerAk 0f anhydrous tetrahydrofuran are 5 m xed together.
The reaction nmediumis cooled down to -70C.and 0.31 m of 1IMIlithiumbis
(trinethylslyl)Thanreacthon medinahydr oboled dswadded 7TORE eactd.&i nedi um

is left to eact_ for urs, a 7 t he he eratu e is allowed
_to rise. { 15¢  anlf Ohﬁﬁtm%u%f i”§blu?F5ﬁm8FgYE§ gggl 7 Mot/ in
THE i s addegtﬁéh ﬂf@fﬁ@ﬁﬁeggtgagedThe reaction nediumis Ieft under

agitation at -1. for 15 mnutes, then allowed to return to anbient, 15
tenperature forTl'l% reAgtéenamadpulr 46 iLefE Lavixearte BPTwat BpuzAdaitce’

cont age' N9 Fodew drnans e A SAlLALGL AguEqyR.Sal uld onof sodiym.c
e hyT™ aceé

bi car bonat e. reactlon ne rumi1s extract wWtTh et at €,
and 0.41 ml of a solution of CgHs-SeCl at 0.7 mol/1 in

THF is added at this temperature.

The reaction medium is left under agitation at -15°C
for 15 minutés, then allowed to return to ambient,
15 temperature for 15 minutes and poured into-a mixture of
water .and ice containing a few drops of a saturated
aqueous solution of godium bicarbonate.

The reaction medium is extracted with ethyl acetate,

‘washed with water, dried and the solvent is evaporated
20 off under reduced pressure.
The residue is purified by chromatography on silica
eluting with a dichloromethane/acetone mixture 98/2 and
15 mg of phenylmethyl 6—benzoyl—7—oxo-2-(phenylsélenYl)—
~ 1,6-diazabicyclo[3,2,1l]loctane -2-carboxylate, with
25  molecular formula Cy7H24N2048e (M= 519, 46 g) is thus
~recovered. The corresponding yield is 23%.
7 15 mg (0.029 mmolef of the compound obtained
previously and 0.3 ml of dichloromethane are mixed
together.
30- The reaction medium is cooled .down to .0°C and 15 mg
of wmeta-chloroperbenzoic acid in sgolution in 0.15 ml of

dichloromethane  is added.
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washed with water, dried and the solvent is evaporated 20 3f Fapndey 2005

. reduced pressure. The residue is purified. by chromatography on silica
‘eluting with a dichl oronet hane/ acetone m xture 98/2 and 15 ng of

- phenyl met hyl 6- benzoyl - 7- oxo- 2- (phenyl sgjenyl ) - 1, 6-di azabi cycl o[ 3, 2, 1]

»_octane -2-carboxylate, with 25. nolecular formula C27H24N244Se (MI 519, 46

g) .. is thus recovered. The corresponding yield is 23a. 15 ng (0.029

mol e) of the cofbeundaaittiaimeatkedpuevieudleftanchdh atyiohtdbshlaer oyt hane

are m xed together. 30. The reaction nediumis cooled down to OC and 15 ng

of neta-chl EP%per]o%nz'BiLEu‘é‘?:?d i FPS8 ut +8Rti nte. 15r9fust  @Pchlatoiaitthane- i s

added. R\ Btewplkshi(3@0\ 17143- GB. doc 31 January 2005 109 The- reaction

mediumis left under agitation at OC for 15 minutes, then left to return

to anmbient tenp@hat meactibe mesddiinoni sregoured sipoar egprotkd mappigxizmt el y

20 5 mcof water, extracted with dichloronmefhate and the organic phase

i s washed w'th §% a‘g#é%ﬁs Sofutdo e‘%f WiHds anedihafe piid  tdi9 owed

. by. dryi ngopyanicmaghess umsukphded {dkher A0 Andedhe S MM S of

evaporated of f under reduced pressure.. 10 In this way 15 ng of crué%
product is, BBPEPReBewnbeRters #ur igHed on Fdlilswes) uting duitimep over

di chl or onet hannekaght o ] e 98/ 1 this way 5, ng of 1he expected

compound, wit " nolechggg?%##%la §é§5ﬁ&§ﬂécn I%f: ggf.sgﬁﬁév?%tredﬁVered.-

-~ 15 . The coeveppoatedgoff eindes A8FucdlWRprapeateum of the proton In CDC13,

at 300 , chenical shifts of the peaks ~in ppmand nmultiplicity: 2.66

(td) anlcl\él_%.99 (%‘&?’?hhﬁ Y ;3. 9 %H)ldanar%d‘??t(Had?b?amn@ﬁzwhche (tt)

N-CH -5.23 is purified on silica eluting with a
dichloromethane/acetone mixture 98/2.

In this way 5 mg of the expected compound, with

molecular formula C,;H;sN,0, (M = 362.39 g} 1is recovered.
15 . The corresponding yield is 48%. :
- NMR spectrum of the proton

In CDCli, at 300 MHz, chemical shifts of the peaks

cdin ppm and multiplicity: 2.66 {(td) and-2.99 (tdd) : N-CH-

CHy; 3.03 (d) and 3.77 (ddd) : N-CH,; 4.76 (tt)-: N-CH; 5.23

20 [AB]: CO2-CHp-CeHs; 7.02 (dt): N-C=CH; 7.30 to 7.38 (m):
CHg—C‘gﬁg; 7.42 (tm), 7.54 {(tm) and 7.62 (dm) i CeHs-CO;

- Example 31c

64benzoy1~7-oxo—1,6~diazabicyc10[3;2,1]oct—2—ene—2—
25 carboxylic acid )
20 mg (0.055 mmole) of the product  obtained in
Example 31b is mixed, 0.4 ml of acetone and 4 mg of 10%
Pd/C catalyst are added.
The reaction .medium is placed under a hydrogen
.30 -atmosphere and left to react for 3 hours under vigofous

agitation.
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20 [A]B] : C02-CH2-CeH5i 7.02 (dt) : NC=CH, 7.30 to 7. 38:{1n)Jan£1-i2y@6)ld5 i
7.42 (tm)., 7.54 (tm) and 7.62 (dm ; Co6H5-CO Exanple 3lc
6- benzoyl - 7- - oxo- 1, 6- di azabi cycl o[ 3; 2, 1] oct - 2-ene- 2 25 carboxyllc acid
20 nmg (0.055 nmol e) of the product obtiaioned in Exanple 31b is m xed, 0.4
m of acetone' and 4 ng of 10% Pd/C catal yst are added. The reaction
mediumis placed under a hydrogen 30 atnosphere and |leff to react for 3°
hours under vi gBheusatagysat ienfilRerBdevetshddl@dchetddiGR daxtInme]anuary,
2005 110 The cata] yst ter out, .and washed with ac then with
met hanol . Qﬁg fWFk%a?@Lﬁgng apo%ﬁ? gl&EFaﬁﬁdéF SVEHRE e%ﬁégﬁhr (f]?n this
‘way 14 ny ggdgéagcgggsgggaouné with 5 nol ecul ar formul a Cl4H12N204 (M =
272.4 g) As, obtained. The corresponding yield is 93% M5 (El ) mz: [M+:
272, 105. Exaan@ 3phisiowaypr df. efgl of expected compound, with

trans 0X e 0X i aza- - clo 2, 1] {.

-2-car %oxy a?eéé%gge%rgﬁg%o é%ﬁjﬁl@dﬂ ar” = ek [3?} 4] ot
- cis-5- hydoxhelcbfféspbn@iﬁgcgignﬁ 2spbperi dine carboxylate 15 17 g (0. 059
ol e) of. 1- di met h I th and 2-(2- propenyl)

.cis45-hydrM§¥i§TE B per 14 5 d¥€%wb5%§iate (described i-n-Rec. Trav.-.
Chi co. (11959), 78, 648- 658), with nolecular formula CLl4H23NGG (M =
285.3431 ¢g) is dissolved:- in 17 mM of ethyl acetate. 20. A solution of 51
m of hydrBgamptéldZiage in ethyl acetate at 150 g/1 is added at 0C. The

L5 TP Sl T e RS g1 o rone

blcyclo{3 2,11 octane -2-carboxylate

'Stage A
2-propenyl cis—S—hydoxy—l—[(trifluoroacetyl)—2—piperidiné

- carboxylate - - : .
15 17 g (0.059 mole) of 1-(1,1-dimethylethyl) and 2-(2-
propenyl) - cis-5-hydroxy-1,2-piperidinedicarboxylate

(described in Rec. Trav. Chim. (1959), 78, 648-658), with
molecular formula C;,H;3NOs {M = 285.3431 g) is dissolved
in-17 ml.of ethyl acetate. A _

.20 A solution of 51 ml of hydrogen chloride in ethyl
acetate at 150 g/1 is added at 0°C.

The reaction medium is left to return to ambient
temberature-and left to react under agitation. for 1 hour .
and 30 minutes.

25 : The ethyl acetate is evaporated of% under reduced
pressure, followed by taking up. in eth&l ether, which is
eliminated in turn under reduced pressure'

In this way 12 g of a pale yellow solid is obtained

which is mixed with 200 ml of ~tetrahydrofuran. The

30_ react1on medium 1g cooled down to 0°C, then. 37.6 ml of
TEA iz added. | |

The temperature is maintained at 0°C, then 16.8 ml

of trifluorocacetic anhydride is slowly added.
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25 The ethyl acetate is evaporated off under reduced pressurlegahohitwwddsby
. taking up in ethyl ether, which is elimnated in turn under reduced
‘pressure: In this way 12 g of a pale yellow solid is obtained which is.

m xed with 200 ml of tetrahydrofuran. Ihe 3.0 reaction nmediumis cooled .
".down to OC, then. 37.6 ml of TEA is added. The tenperature-'is maintained
at 0C, then 16.8 nml of trifluoroacetic anhydride is slowy added.

R\ Brevets \ 17100The 148mpBraburgl iamidows2005 i tisdhect empar atnd ethe
allowed to rj 20 nd the reaction nedjumis left to react for '
anot her 20 mi-%% 11’:ejgonu%ﬁgrll‘uéfgiltsat]ieotﬁt. Lo _T99CHy ?BF RS $heRi8dbed. The
sol uti on obtanded agivgitiated=for 1 hour at anbient tenperature and poured
into 300 mM of water..  The solution is extracted with ethyl acetate,

..washed with wat®} "Hrted'adier Lodien suldithte, and the solvent is
RO At &0 O, UIHRL LRANESdDr SREUl floa 14D adi02BLaCT HIR, B OBEL. 12

obtained which is. purifie r omat ography=-on siTica el
di chl or onet hamiel enthyi empetateren addirpo@Ed Antl?. Do f expested. conpeund,

‘with nol chISacg fornula  CLIHIAFIND4 (M= 281.23 g), is thus_obtained in
the form of SCOHELOR olFoFHFFRCHS é"d&#’esﬁ’bﬂﬂ nGOAtAtE i swaghedstwieh B

2-propenyl twanse 5- BtpBanyvmt hayy) am NQlrphat ' i
(trifluoroacetyl)-- 2-C£i peri di necar boxyl at ep 1(53.'9 an?38t.h/e nﬁglhensefltofl? he
conpound obtSaRAFAGER P ih agulex nadncEs) nHessofreacetonitrile are m xed

ogeitesg, e pake ey POl IR 15 ol G o 00 <
are added. Fherifriesct byn oheébwarbgraghiated 11418 Maiesngt Refsh std ||
- dichloromethane/ethyl acetate mixture 90/10. '
12.3 g of expected compound, with molecular Formula
C1aH14F3NO, (M = 281.23 g), is thus obtained in the form of
15 a yellow oil. The corresponding vield is 73%.
Stage B
2-propenyl trans—S—[(phenylmethoxy)aminél~1—
(trifluoroacetyl) -2-piperidinecarboxylate
10.9 g (38.7 mmoles) of the compound obtained in
20 stage A, and 150 ml of acetonitrile are mixed.together.
' The pale yellow solution obtained is cooled down to
- -30°C, then 4.94 ml of 2.6-lutidine and 6.7 ml of
trifluoromethanesulphonic anhydride are added. ‘The’
reaction medium is agitated for 15 minuteé, then, still
25 at -30°C, 9.57 g of O—bénzYlhydroxylaminéﬁis:added.

At the end of the addition, the. temperature is left
to rise to 0°C and the reaction medium is left. to react
for 1 hour at this temperature. 4.9 ml of 2,6-lutidine

- is then added and left in contact for 3 days at 0°C.
30 The reaction mixture is then poured into 500 ml of
water and extracted with ethyl acetate. The reaction
me&ium is washed suécessiVely with water, with an agueous

solution of phosphate buffer at pPH=7.0, with a saturated
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25 at -30C, 9.57 g of 0- benzyl hydroxylam ne is added. At tBHeJendam a00e
_additlon the.tenperature is left to rise to OC and the reaction nmedi um.
'is left to react for 1 hour at this tenperature. 4.9 m of 2,6-lutidine
is then added and left in contact for 113 days at OC. 30 The reaction

m xture is then,poured into -500 mM of water and extracted with ethyl g
acetate. The reaction npdiumis washed successweI%/%vmth wat er, vmth an

aqueous  SBTHREPER oTOPHOSMatd bFCCENTat ChleTige wi ther agahty &g th

R\ Brevet s 47400\ 17143 GB. doc 31 January 2005 112 aqueous solution of
sodium chloride, then again with water. Drying is- carrLed out over

sodi um sul phat eDuyitng hés swlwdEmd | suktvaperatsediioif smbghatedandd theessur e.

5 23 g of duct is t d_which is dissolved in 150 m of
dich o ometALRERC T OF | SYRHOBY S aSRE nb i En RO N6aGHEBa 0l ut i on |

,fwartaric @@I ¢ othendiyi pgodviet SPEi Wl phakhenadd #iecisolivent is
evaporat ed of f under reduced pressure. 10 16.1 g of a yellow oi] is thus

recover ed dhreplved phi fi%d B cifondishlanepedhang i cfolipwedy b
‘expect ed c9 g&qﬂq st"'}q‘ld th ol %Qulg&u%ﬁﬁgul&llgl%—llglF%NZ@a d‘; 7%%%[37 g) is

recovered 1n |zed for e corresponding yie 15 St age
C 2- propenglﬂxezhrai@:ﬁ&g[ o(vphen)rgbd&hhoxw)mphaﬁk--&a@l pietie: dlsnﬂve(rﬂj’ baxyl ate 80
m- of methanol is c %ﬁg to -10C. then 4.15 g (37.8 mmol es) of NaBH4
i s ‘added. ‘?ﬁaﬁl@’é"i‘ﬁ'%‘? of™ %IGreﬁuC‘(“'??pﬁeﬁﬁ’dF@s) of t he conpound obt ai ned

previggsly in 80 gf o’f“»‘t$1388h1b§r diawM ¥ addad, rdidrIragi §RIERQN it O this
m xture for a. duration of 3 m nutes, whilst maintairning the tenperature

at -10C. ﬁM@riﬂgmﬂnbwLﬁh¢¢@at¢@wﬁphﬁf©ntalllse to 0C, then

12.1 g of expected compound, with molecular formula
CigHp 1 F3N,0, (M = 386.37 g) is recovered in cristallized
form. . The corresponding yield is 72%.

15 . Stage C | | o
2~propenyl-trans—5~[(phenylmethoxy)amino]~2—piperidine
carboxylate

80 ml of methanol ie cooled down to -10°C, then 4.15
g (37.8 mmoles) of NaBH, is added.

20 . A Sélution of,10;6_g_(27.4 mmoles) of the compound
obtained pfeviously in 80 ml of methanol is slowly added,
under agitation, to this mixture for a duration of 30
minutes, whilst maintaining the temperature at -10°C.

The temperature .is then left.to rise to OOC, then

25 this temperature is maintained- for 3 hours.

The feaction mixture is poured into 450 wml of ice
and water .and 150 ml of ethyl acetate, followed by
decanting, washing with water then the organic phase is
dried over sodium. sulphate and then the solvent is

30 evaporated off under reduced pressure.

8.2 g of a yellow o0il is thus obtained which is
dlssolved in 80 ml of tetrahydrofuran, a solution of 2.43

g of oxalic acid in 25 ml of THF is added. The oxalate
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25 this tenperature is maintained for.3 hours. The reacti g Wextare 165
poured into 450. m of ice and water and 150 ml of ethyl acetate, followed
“by decanting, washing with water then the organic phase is dried over

sodi um sul phate and then the solvent i$1330 evaporated off under reduced

- pressure. 8.2 g, of a yellowoil is thus obtained which is dissolved in 80
‘m of tetrahydrofuran, a solution of 2.43 g of oxalic acid in 25 m of THE
‘is added. Thehiyal atysRalBIzeset 55 1 EHIMSHEIA 3 oGB. dagd 3 laddadar ¥1 2005, 113

whi ch crystai z]gs |,§ £I|%%I’Ed out, and washed with a |I|ittle THE then dried
under reduced" pressulB % sicey ivpder sxedragdd @éﬁ@ﬁm ofarsi)dl um

~ bi carbonat e. dl@@l\%‘d'ﬂﬁ‘ a‘SsﬁéﬁE%QdO%l\gg&Bn%?y's %[i%ﬂna (fatlﬁ e organic-5

phase. is washed with water, dried over i um sul e solvent is

evapor at ed dPFtIAffeon @cﬁjcﬁ&rrplmlssmte with %:rg/]ofa@tm@ edromeidi.c
wi t h-nol gecul or ayl 22 = 290.36, g) is thus obtai.ned, in the

f or m of an Eg{a}gem?%h%grg%%tﬁalw W%&H‘éﬁ t G i ‘f% uPedifumpegphate 20 O, -
The correspendl ntheyisdldrdrit $$ eviipaae R JHORSRLY E:(é@lﬁ%ed7p%%s§1rel

(2- phenyl net hoxy) -1, 6-diaza- bicyclo (3, 2, 1] -octane--2-carboxylate 3.2
9 (11 mmol es) of 4R & 1% RApeREE r@@mmtsm} |w1t115mdu.ssuuaed fmxderlaa

ni trogen at RIE 1y 20 t ri solu on _obt ai ed i's
cool ed dom@%@ Cg(%’m(rrﬂldg agzg'ﬂl c3ceg ﬂfsgn C}!D%i 'I'E%\n [:Jﬁ@n 8”7'96’ m of
di phosgene, anarmi 11, «igich otrMIMEeaddhén ZﬂaeThﬁetﬁgﬁéﬁmﬁa&éjrgsl seheft to

rise to, 20C, an g theTﬁEdl umis left to react for 2 hours under. agitation. -
The reactiofi ‘mxture s PhERPBRAAETI Ki612065nP58F a - 0. 1N aqueous sol ution

of hydrochl gekgeaeid, 400. nl of water is added, followed ..by extracting
.“‘Ih‘, 2-propenyl trans-7-oxo-6- (2-phenylmethoxy) -1, 6-diaza-
: bicyc10[3,2,1]—octanem2—carboxylate
3.2 g (11 mmoles) of the o0il obtained previously ig
15 dissolved under a nitrogen atmosphere in 500 ml of
acetonitrile.

The solution obtained is cooled doWn to 0¢C using an
ice bath and 3,37 ml of TEA, then 0.796 ml of diphosgene,
and 1.48 g of DMAP are added. ‘

20 ~ The temperature is left to rise to 20°C and the
medium is left to react for 2 hours ﬁnder agitation.

‘The reaction mixture is then poured. into 200 ml of a
0.1N aqueous solution of hydrochloric acid, 400 ml of &

| water is added, followed .by extracting with
25 dichloromethane, waéhing with water ;gdi drying over
sodium Sﬁlphate; i
The . solvent is then evaporated off. under reduced
pressure in order to obtain 3.1 g of expected coﬁpound,
7 withgmolecular‘formu;a'crﬁﬁﬁﬁog (M =4316.36 g);-in the
30 form of crystals. The corresponding yield is 89%.
' NMR spectrum of the proton .- '

1.66 (m) and 2.00 to'2.16 (m) O=C-CH-CH,-CH,, 2.94 (d) and
3.07 (4t) N-CHp; 3.31 (m) N-CH,-CH; 4.14 (dd) O=C-CH, 4.68
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25 di chi oronmet hane, washing with water and drying over sd&di dARSHDHREPE.
The solvent is then evaporated off under reduced. pressure in order to
~obtain 3.1 g of expected conmpound, wth nolecular. formula Cl17H20N2O4 (M
316.36 g) , . in the 30 formof crystldl4s. The correspondl ng yield is 89%
NMR spectrum of .t he proton166(n) and 2.00 to'. 2.16 (m

O=C- CH CH2- CH2; 2-94 dé and 3.07 (dt) N CHz; 3. 31 (m NCH2-CH, 4.14
(dd) O=C CHAt4. 6BLRCHBFHye s\ 007 200\ 571043 B8 1d6H3 CsHantar3s 208% 13ad ( dt)

CH2- CH=CH2,¢ 4,90, gpd Q { n

oo & = apt B (c:)% B Jcﬁ&%nazg%% e 9‘5%13‘% r%wcaa’ Y %%{?01@)

1748; 1646(nm4§6H§n}1 5 M5 (p03|t|ve el ectrospray) nl z: [2M + Na] + =
655, [M+ Na + % + Na]+ 5 339, [M+ H+ = 317, 289, 91.
Exanpl e 32&54&@-397 ox674%t-1§% enytREt ABxy) -1, ~6-di azabi cycl o [3, 2, 1]

10 oct age- L axKlive 30l taddpihs) Gy ool anide saldss, 2pmel, gy 6. 98
nol es)  of | e 32a |s dlssolved under a

ni t rogen attsSpA8l e, = 380 440Mi+ dfaldi ehl3BéComdihanél] *A=0337M £6/9ut i9Gn of

sodi um et hyl - hexanoate in ethyl... 15 acetate is added. Then 242 ny of
“tetrakistriphenyl phosphine palladium is added if one go;, then the medium
i's naintai pedmgldenabagitation for 1. hour, follomed by. diluting with 22
m of ethyl acetate. and Rourlng into.- 75 'm of a saturated 20 sol ution
- of NaH2POEXaBR7af¥Pof ~i(BheR¥ANEShrrYd -duf ﬂ#ﬁwa@tlwclabe&%t?e Idnd t he

or gani-ty ph I o] I t vapor at ed
of f under %% 3@% gprgggg%gifg g?gﬁ‘aﬁpbﬁggtgyﬁigﬁg f§1%

resi due- vvh| ch i 8.ditsgol(gedsi mm@bea) noXt the obmpduntl obta&hlyeld deet ate and

0.8 M of

Example 32a is dissolved under a nitrogen atmosphere, in
44 ml of dichloromethane.
A 0.5 M solution of sodium ethyl-hexanoate in ethyl. .
15 acetate is added.

Then 242 mg of tetrakistriphenylphosphine palladium
is added in one go, then the medium is maintained under
agitation for 1 hour, followed by diluting with 22 ml of
ethyl acetate. and pouring into: 75-*ml_'df ‘a saturated

20 solution of NaH,PO,. '

Extraction is then carried out with ethyl acetate
and the organic phase is dried over sodium sulphate. The
solvent is evaporated off under reduced pressure in order
to obtain 3.5 g of a yellow residue which is dissolved in

25 a mikture of 11 ml of ethyl acetate Wand 0.8 ml of
'cyclohexylamine,. | )

The crystallized cyclohexylamine salt is separatéd
by filtration and washed with ethyl ether, then the
solvent is evaporated off under reduced pressure. Ih'

30 this way a .total of 2.51 g of crystallized salt 1is
obtained which is dissolved in 25 ml of a saturated
aqueoﬁs golution. of NaH,P0O,. After extracting with ethyl

acetate, the organic phases are combined and dried over
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~cycl ohexyl ami ne. The crystallized cycl ohexyl amine salt is3deganaed 208y

- filtration and washed with ethyl ether, then the solvent is evaporated off
under reduced pressure. In 30 this way. a total of 2.51 gof crystallized
salt is obtained which is dissolved in 255m of a saturated aqueous
“solution of NaH2PO4. After extracting with ethyl acetate, the organic
phases are conﬁ}ned and dried over R \Brevets\17100\17143 GB.doc 31 January
2005 115 sodfOfhtell pRiphatenchhenethe| gehvent évapwapoedteff ofifidendereduced
pressure.. 1.82q0c28f pPXPEG)€d conpound with nol ecul ar formula Cl4 H1E6N204
(M 276.29 g) is thus recovered, in 5 crystallized form The corresponding
y|h e:c d |sf94 % Nmngctorfum;qsedcttmli pf:ﬁTnpﬁuhaﬂ 6@@1;34?%@9&(1 ﬂ\/]['?_@rﬁﬁf@ cal
shifts of, the_p s i,n ppmand nmultipljcity: 1.68 and of 2.20 to 2.22
(m : CH cHE %ﬁ?ﬂi@é 1M g (& ard 3.91 (d&d) thwmze@wed( dd)in
‘N-CHZ- CHs, 4dcddstdbNzea C= 7.32 to
7.43: CBHb. I\/IS)’S(SI VB) MZ%+@N%§ ggf@é%%&‘?%?iﬂeldq—% 77: 917 15 Exanpl e
33 a Pyridini um SR sifeqtirine -9E duee eprqmn phooxy) ,6- di azabi cycl o

[3,2,1] octane- 2 éﬁﬁ?] g phen | met hoxy) -1,

6- di azabi cycl o [ 3’2g% ?bg gﬂg d@hiffg 0@4 RRoPERKST -t he
.conpound obtﬁiqmmuahdamnmﬂﬁpﬁﬁﬁhuﬁ dlssolved in 30 n1 of dichl oronet hane.
'0.67 mM of TEA |s added to this solution. The solution is cooled down ..to

5C and 0.57 ml of!- %% [MoBRdy LR -Gofter a2 | OV ad @8 Qlui- €8, + @i dl Y.
10 2.89 (d) and 3.11 (ddd): N-CHy; 3.34 (dd) N-CH,-CH, 4.13

(bd) : N-CH-C=0; 4.90 and 5.05 [AB]: CH,-O; 7.32 to 7.43:
CeH.

MS (SIMS) m/z: [M + Nal® = 299, [M + HI* = 277.91.

15 Example 33 a

Pyridinium salt of trans-7-oxo-6- (sulphooxy) -1, 6-
diazabicyclo {3,2,1] octane-2-carboxamide \
Stage A

Erans-7-0xo-6- (phenylmethoxy) -1, 6- dlazablcyclo 13,2, 1]

20 octane-2-carboxamide
1.1 g (4 mmole) of the compound obtained in Exaﬁple
32b is dissolved in 30 ml of'dichloromethane.
0.67 ml of TEA is added to this .solution.
- The solution is cooled down.to 5°C and 0.57 ml of
25  isobutyl chloroformate ig added quite”ragidiy.
Agitation'is maintained for 20 minutes at 5°C, then
3 ml of concentrated ammonia is added, ‘slowly, under
vigorous agitation. )
| _Agitation is maintained for one ‘hour at ambient
30 - temperature, the reaction medium is diluted with 30 ml of
water, followed by extracting with dichloromethane,
washing with water; drying over sodium sulphate and

concentrating under reduced pressure.
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Agitation i.s maintained for 20 mnutes at 5C, then 3 m of Jdonesmrateds .
ammoni a i s added, slowly, under vigorous agitation. Agitation is .
mai nt ai ned for one hour at anmbient 30 tenperature, the reaction mediumi's
diluted with 30 M of water, followedlby extracting with dichloronethane,
washing with water; drying over sodi um sul phate and concentrating under _-
reduced pressure. R \Brevets\17100\17143 GB. doc 31 Januafth%QOS .. 116 In
this way 1.1 g &F ERBECYRY prbdbcPLwPERERBPECRFRAUCE o MHHG MOLATHARED3 (M =

-.275.31 g) | i pegh iieLdshg itatj, insljage B 5 trans-
6-hydroxy-;§g§§§%,gy%%ﬁ%&%iggclofgézs%?QZt%gnegg?lgarboxanide 1.1 g of the

conpound offhei pédldnist ggenAied0iwe.of nmethanol and 300 ng of 10% Pd/c are
m xed toge%Eer. !he reaction nediumis placed: under a hydrogen 10
at nosphere he m xture is agitated vigorously for 45 mnutes.  The

catal ysf isrhhgnsthiiesrd-oubxovashedinkhbi cB1BaNOL  therteddioa
di chl or onet hane/ net hanol m xture. The filtrate is evaporated under reduced
pressure. ¢8rBoBamydef expected product with nol ecul ar fornmula C7THI1IN303 (M

= 185.18 g) is thus_o ined, 10 _ a; co ess a Stage C
Pyridiniun1saltib$ ?rgﬁgﬁggoﬁ%ﬁﬁqﬁggu%%%%%ﬁé?.%ﬁ‘%eéégzéfd?gzg%i8?2%0
[3,2,1] ochatRadelazha@xaondeg800 1y ofdyteatenponad ebtaiched .previ ously and
20 M of anhydrous pyridine are.m xed together, under a nitrogen -

at mosphere.  ThERe 1. R 97 SERIYR i dishepgé‘ﬁﬁdex.uq Ld&ed PYSEOBER ni xt ur e

i's agijiat ede fQEpROrOOhSn At n@ R £Plire is agitated vigorously for 45
minutes. | '
The Catalysf is then filtered out, washed with
methanol then with a dichloromethane/methanol wmixture.
The filtrate is evaporated under reduced pressure.
15 800 mg of expected product with molecular formula
- C4H11N30; (M = 185.18 g) is thus obtained, in the form of
a colqﬁrless foam.
Stage C
Pyridinium salt of trans-7-oxo-6- (sulphooxy)-1,6-
‘20 diazabicyclo {3,2;1] octane—2—carbbxamide _
800 mg of the compound obtained previously and 20 wl
of anhydrous pyridine aré.mixed together under a nitrogen
atmosphere. | '
Then 1.91 g of 80;~pyridine complex is added.
25 The mixture is agitated for 20 hours at _ambient
A,temperatufe. ' '
. The reaction medium is then filtered.and the solvent
evaporated off under reduced pressure. |
_ The expected product - ﬁiﬁh molecular  formula
30  CpHiNiOsS, CsHsN (M = 344.35 g) is thus obtained in the

form of a yellow product.

Example 33b
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tenperature. The reaction nediumis then filtered-and the sal \Iemmary 2005
evaporated of f. under reduced pressure. The expected product w th nol ecul ar

“formula 30 C12HISNAOGS, C5H5N (M = 344.35 ¢g) is. thus obtained in the
formof a yellow product. Exanple 33b RABrevets\17104\ 17143 GB. doc 31

. January 2005 117 Tetrabutyl ammoni um salt of trans-7- oxo-6-(sul phooxy)-1, 6-
- di azabi cycl o [3, 2, 1] .octane-2-carboxam de The product obtained previously
i's introduce®iTRItyAGmmonsium sadiic erft riaras dieouss s tdultploriof) - NaHRPO4 so
as 5 to obtsai : f. 4 thaction is carrnied out with ethyl acetate
then 1.01 téﬁg‘%a?)é@?a L(Ijtsp '?(mwl&nioudrﬁ%wed_fzo_gcearfboﬁﬁ e is added to the
aqueous phase. Agihteatpomiuest cabthededuitprderi oy 1l NUE €S nettroatbeanti ndkd

t enper-at ur e, 0foIIo d by extracting 4 times with 300 mM of ethyl acetate,
drying the 6r'gdHi @HIREHRIt HRURTEPEhatelubhen cofcHalR04d me @sder

reduced presslichtalind30 g &r @ .colourless foamis thus obtained which is
purified by chromatography on silica, eluting with an 15 _ ‘
acet one/ di chl or oF&tHasE IPTEA sobaentieB0/cl8 2with tdtls MaycdtHRe g tofen
expect ed prqduct wit | ecul formula C23HA6NAOCGS_ (M = 506.71 g) is
recover ed, gi‘kﬁt e é;rtrﬁr?é)lfag%u%c‘g{ oUPTLREUR BRI TR c SHABEBE R Ag 296¢EY al |
yield is 50¥ 2AeExgopbes3phassQdi um salt of ,
t rans- 7- oxo- 6- (sul phooxy)-1, 6-di azabi cyclo [3,2,1] octane-2-carboxam de
The product obt afA&BaFhOEXdfpl@33ied sOWE sEokvdd imiRE s mht ohmbient |

acetonQﬂMﬁtﬁémﬂE¥&Hﬁ§e}/%ohﬁ%%e@?ﬁ%ﬁiéﬁgrggt§m§04 times with 300 ml
of ethyl acetate, drying the organic phase over sodium
sulphate and concentrating under reduced pressuréi

1.530 g of a colourless foam is thus obtained which
is purified by chromategraphy on silica, eluting with an
15 .acetone/dichloromethane/TEA solvent 50/48/2- |
In this way 1.02 g of expected product with
molecular formula CyH.eNsO0sS (M = 506.71 g) is recovered,
in the form of a colourless foam. The corresponding
overall vield is 50%.
20

Example 33 c

'Sqdium salt of trans—?—oxo—6~(sulphooxy)hl;6—diazabicycio
[3,2,1] octane-2-carboxamide | -
The  product obtained in Example 33b is dissolved in ,
25 7 ml of an acetone/water mixture 1/1 the; deposited on a
column of 180 g of DOWEX S50WX8 regin in Na* form and
- eluted with water. After evaporation of the water under
reduced pressure, the product qrystallizes. -
o 542 mg of expected compound, of formula CH; oN3NaQgS
30 (M = 287.23 g) is thus obtained. The corresponding yield
is 94%. '

NMR spectrum of the proton

R:\Brevets\17100\17143 GB.doc¢




NVR spectrum of the proton columm of 180 g of OONEX 50WK8 3ledanudry N&DS
formand eluted with water. After evaporation of the water under reduced
pressure, the product crystallizes. 542, ng of expect ed conpound, of
formila C7THLONBNaOSS (M = 287.23 g) lit8t hus obtai ned. The corresponding -
yield is'94% R \Brevets\17100\17143 GB_doc 31 January 2005 118 In DVSO."-

t 300 MHz, ch | shift k d licit 1.55 t
S ioan o o ol BleBa.ata0) bhF DRASRed RRRRA QRGP EA gl %0 O
N CH2- CH, BphBahd) mNiQIb@I@lt 9 7.23 and 7.44: NH2. M5 (negatl ve

electrospray) mz: [M- = 264 Exanples 34 to 47 The foll owi ng carboxam des
were prepared beEévthPg 2. 1@ aw%ergﬂrﬁﬁ_ﬁh@lm%ﬂhr (e aRdt 3wmli<h is
used in tarti 11 the d tai anple
32b. The EEEHPdlf oo 28, Lo thgéa(?éeag@ir?t ﬂ’egg Rgpam

anmoni & sobuggoandl s aepl Rged by a 15 sol ut| on of the correspondl ng am ne.
Thus, only the Rl roup as deflned in forrrula | varies. Exanple 34 20
Starting fM8m(ngoabiye giaeyraapray) e/ &y &Mt ne 3%Hi um salt of

"~ trans-7- oxo- N- ( phenyl net hyI) 6- (sul phooxy) 1,6- d.iazabicyclo[3,2,1]
octane- 2-carboxam de is obtained i.e. an overal [ "yiel d of 38 S. IVB
(positive EkemplespBay):onﬁi [M,+ Na] + = 400, [M + H| + 25 = 378 Exarrpl e

35 Starting fro 43fJ (}W ridi nemathémam ne r’g]a sodlgmsalt
6%_ Ffﬁg eg_ wer'e pr

of trans- 7--oxo--
10 an operatlng method 81m11ar to that whldh is used in

‘Example 33 starting from 110 mg of the acid obtained in
Example 32b. ‘ ,
| The only difference ig that in Stage 1, the reagent
‘used, i.e. the ammonia solution, is replaced by a
15 solution of the corresponding amine. _
Thus, only the R1 group as defined in formula I

varies.

Example 34

20 Starting from 49 pgl of benzylamine, 64 mg of the sodium
salt of trans-7-oxo-N-(phenylmethyl)-6- (sulphooxy)-1,6-
diazabicyclo[3,2,1]loctane-2-carboxamide is obtainéd_i.e;

4,

an overall yield of 38 %.

MS (positive electrospray) m/z: [M.+ Nal* = 400, M + HI7
25 = 378 | |

Example 35 . - - o -

Starting from 43 pl of 2- pyrldlnemethanamlne, 37 mg of
the sodium salt of trans 7-0oxo-N-(2- pyrldlnylmethyl) -6- .

30 {sulphooxy) -1, 6-diazabicyclo[3,2,1]octane-2-carboxamide

o

is obtained i.e. an overall yield of 14

}5

MS (positive electrogpray) m/z: [M + H]T = 379
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30 (sul phooxy) --1, 6-diazabicyclo [3, 2, 1] octane-2-carb®amadeary 2005
- obtained i.e. an overall yield of 14 M5 (positive electrospray) mz: [M+
H + =379 . R\Brevets\17100\17143 GB. doc 31 January 2005 119 Exanple 36
Starting fromb51.3 ng of 3-pyridineethanapi ne, 42 ng of the sodiumsalt of

* trans-7-oxo--N.[2- (3 pyridinyl) ethyl] - 6- (sul phooxy)
6- di azabicyclo [3 , , 1] octane-2 -carboxamde 5 is obtained i.e.. an
overal | -vyi eIEEEéﬂM (%S (p05|t|ve electrospray) mz: [M+ H + = 393
10 the

Exanpl e 37 from 5 --pyri di_neet hanam ne, 40 of
SOdImL)Im sal ts%?éﬁﬁ Ego 151 3ng“9 (2t p?rp\éHFF\ ¢ipeehpppamine, 42rrgmg of

6- (sul phooxyyhd, ﬁoduama@aqy:clcﬁ 3 2adk 0ot 3R6: l@ﬂ}tﬁr @Wﬁg1n§f)§%ﬂ?&d+i i_Ie.

~a yield of 2 { M5 (positive electrospra %
393 15 Exampbe %@@?%ﬁ’%if)nglﬁﬁiﬁw@l%@clﬁ zzp,ylr].@nmmmﬂmm-mmﬁdérg of

the sodi gm sk toof o i5ansy 7z o E{ nyt) - .
6- (sul phooxy) - 106 %l azabi cyc % oct CE (}c/‘éuzbog)x m de 20 is obtained

ice. a yiel dMf (1285 D6 1. W ele(cpnmstpzsee{)eler oppray)] *mzzofM + H +- 393
Exanple 39 Starting from58.3 ng of 3-am no-benzam de, 43 ng of the 25
sodiumsalt of trans-N- [3- (am nocarbonyl.)phenyl] -7-0x0-6--

(sul phooxy) Elk=npticaziapi cycl o[ 3, 2, 1] oct ane- 2- car boxamnmi de is obtai ned i.e.

yield of 22 % M5 (negative electrospray) mz : [M_ = 383 30 - Exanple 40
Starting frothasE 9nrgfg m457d|3fremghydfan4my1blei‘nzm1mﬁmmrﬁé 340rg'mgheg_f_sodi um

salt ofagrangedeh b O OVLEMAQRNENYL] [ 950§ (Sulphoon) 1.8

6 - (sulphooxy) -1, 6- dlazabicyclo[3,2}1loctane—2—carboxam1de

a

Q,

is obtained i.e. a yield of 20 %.

X

MS (positive electrospray) m/z: [M + Nal]®* = 415, [M + H]*?

= 393
15
- Example 38

Starting from 50.2 mg of 2-pyridineethanamine, 45 mg of
the sodium Salt of transf7~oxo—N—[24{2—pyridiny1)ethyl]—
6—(sulphooxy)—l,6-diazabicyclo{3,2,1]oétane—2~carboxamide
20 is obtained i.e. a yield of 23 %. .

MS  {positive electrOSPray) m/z: M + H]* = 393

- Example 39

Starting from 58.3 mg of 3-amino- benzamlde, 43 mg of the
25 sodium salt of trans-N- {3 - (aminocarbonyl)phenyl] -7-oxo-6-

(Sulphooxy) -1,6-diazabicyclo(3,2,1}octane~2-carboxamide

e

is obtained i.e. a yield of 22 &.

MS (negative electrospray) m/z: [M] = 383

30 - Example 40

Starting from 68.3 mg of 4;dimethy1amino—benZenamine,
 65.3 mg the 7 sodium salt of trans-N-[4-

(dimethylamino)phenyl]—7—ox076—(sulphooxy)—1,6—
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~di azabi cycl o[ 3, 2, 1] oct ane-. 2- carboxanlde is obtained i.e. a yield of 40 %
M5 (negative eiettrCBpray) mz: [M- =383 5 Exanple 41 Starting from 58.3

mg of 3-di meét hyl ani no - benzenani ne, 9120ng of the sodiumsalt of

“trans-N-[3-_ (di methyl am no) phenyl ] - 7- oxo- 6- (sul phooxy)-1,6 - -

di azabi cycl o[ 3,2,1] octane -2- car boxani de_i s obtained i.e.., 10 a yield of

54 % M (ﬁé@aﬁwés’%ifééﬁr%sblawaﬁﬁz -ERFPexaB3dey difpl @PURIRe D di-Rg from 43

pl of 4 --py 5? Jeget hgnam ne, 24.6 ng of 15 the sodium salt of

trans- 7- oxo- 4-pyridinyl)nethyl]-6.= (sul phooxy) -1, 6--d|azab|cyclo

[3, 2, 1]onsamnegataveoahatﬂe@spsagbtaVnedIM]e~ asgield of 15 % M

(negatlve el ectrospray) mz: [M 355 20 Exanple 43 Starting from 44 1A of

~ 3-pyridinemet hanam ne, 44.7. ng of the sodiumsalt of trans

- 7- oxogN\- (Bxapidi pyl met hyl ) - 6- (sul phooxy) --1,.6--diazabicyclo [3, 2,
2?65?%————*

| ] oct ane- oxam de is obtained i.e. a yleld of 26 % 25 M5 (negatlve
eIectrospr%&?rhiég frap- 58355 Bk apip| @-dunsk Ry Lamine riopmganagine, 91
(.+-.)-- no- bepzene [ nam d 5 ng the, Lu aIt of
trans N—(l 830 aggao I-gxo 3- pﬁ£ﬁ£$95 pro%y -7- ox3;6 (su?gﬁooﬁy 3

~ di azabi cycl@imeZhyldmthanshengd] buoxarbde- ( subbhebred-i, €; a yield of 27 %
M5 (negative el ectrosp =

R\ b e L aaiot v o d%bogﬁaga%n%a??/r%’é%m-’l@% traicisa 1o

10 a yield of 54 %.
MS (negative electrospray) m/z: [M]'= 383

Example 42

Starting from 43 pl of 4-pyridinemethanamine, 24.6 mg of _
15 the sodium salt of trans—?—oxo—NQ[(4-pyridinyl)methy1]—6f

(Sulphooxy)—1,6;diazabicyclo[3,2,1]octane—2-carboxamide

is obtained i.e. a yield of 15 %.

MS (negative electrospray) m/z: [M] ™ = 355

20 Example 43

Starting from 44 pul of 3-pyridinemethanamine, 44.7 mg of
the sodium salt of trans-7-oxo-N-(3-pyridinylmethyl)-6-
(Sulphooxy)~1;6vdiazabicyclo[3,2,1]octane~2—carbokamide

is obtained i.e. a yield of 26 %.

25 M8 (negative electrogpray) m/z: [M]™ = 3155

Example 44

Starting from 84 wg (.f—.)~.alpha.—amino~benzene:
~ propanamide, 55 mg of the sodium salt of trané—’N—(l—
30 amino-1-oxo-3-phenyl-2-propyl)-7-oxo-6- (sulphooxy)-1,6-
diazabicyclé[3,2,1]octane—z—carboxamide.is obtairned i.e,
a yield of 27 %.
MS (negative electrospray) m/z: [M] = 411,;321
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Starting from'46~mg of 2-am no-acetani de hydrochl oride adJ@aufty Gfo0TEA,
. 25 ng of the sodiumsalt of trans-N-(2- '

““am no- 2- oxoet hyl ) - 7- oxo- 6- ( sul phooxy) - 1, 6-di azabi cyclo [3, 2, 1] oct ane

- 2-carboxam de is obtai ned i.e. ayieldpof 13 0. M5 (ne ative

- electrospray) mz: [M- = 321, 249 10 Exarrple 46 Starting from 64 ng of
( 3-am nophenyl ) - ur ea, 43 nmg of the sodiumsalt of trans-N- [3 - |
(am nocar bonyl ) am no] phenyl] - 7-o0xo-6- (sul phooxy) -1, 6-diazabicyclo
[3,2, 1] octane--2- carboxamde is obt ained i.e. ayield of 24 % 15 M5~
(negative elfZ@WISHAR) mz: [M - = 398, 153, 111 Exanple 47 Starting from
63 ng of - h M J}0= n a di.um sal t
of trans- I\I-(Ftha)thqu{gron %gog 61;758_{11 - ngl g{ﬁ%ﬂ{;ﬂ) Qgegg(ﬂ;ilgg( gﬁ&ﬁoco@%mi{%

di azabi cycl @r{d3,62, ¥l edt a2 mm@oxa‘fmhdm isodiadt aaled off .terargs i-e{z- of 38

M5 t | ect 97 25 Ex | 48 to 51 Th
TSoI I osmnﬁgacij\r/rgo%n C rose&hﬁlépz? @&%%ﬁﬁ%@% arrp Y k&d’ri%&‘ihd ©

obt ai ned i n [st, aga]B&far@c@nwa&b%zgamMaecmsl 5be§&ﬁéaf Ile% eagh Limm Wdh the
appropriate alcohol in order to produce the final pr oduct-. §o Then,” the

operation id3ca&rried out in a S|mlar manner to-that described in stages.B

to E. of Exguplg anpl revets\ 100\.17143 , doc 31 January
5005 192 o MEpi(fedie 1Pt MR RedibepR [g" cEt aifl e, 243, mg of the

sodium salt of 2-am no-2- oxoet hyl trans- 7 oxo- 6- (sul phooxy)-1, -6-
-d| azabfn{iyc o3 2 1% oct ane- 2-carboxylate is obtained i.e. a yield of 32
: EQEPLeodB ot rospray) mz: [M= 322 Exanpl e 49 '

Starting from 64 mg of (3—aminopheny1)~urea, 43 mg of the

sodium galt of trans-N- {3- [ (aminocarbonyl}aminolphenyl] -
7—oxo-6—(sulphooxy)—1,6wdiazabicyclo{3,2,l]octaneuz—‘
carboxamide is obtained i.e. a yield of 24 %. '

15 MS (negative electrospray) m/z: [M] = 398, 153, 111

Example 47

Starting from 63 g of {(.+-.)-.alpha.-amino-
benzeneacetamide, 64 mg of the sodium salt of trénsFN—(z—

20 amino-2-oxo-1-phenylethyl)-7-oxo-6- (sulphooxy) -1, 6-
| dlazab;cyclo [3,2,1] octane-2-carboxamide is obtained

i.e. a yield of 38 %
MS (negative eléctrospray) m/z: [M] = 397

.25 Examples 48 to 51

The follOW1ng compounds were prepared starting from 110
ng of compound obtained in stage E of Example 32, which
is esterified each time with the appropriate alcohdl in
order to produce the final product.

30 : Then, the operation is carried out in a similar

manner to that described in stages. B to E of Example 33.

~ Example 48
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Starting from51.7 ng of 4-pyridineethanol, 20 ng of the sUdiJamsay 205
2-(4-- pyridinyl)ethyl trans-7-oxo0-6- 10 (sul.phooxy) -1, 6-diazabicyclo .
[3,2,1] octane-2-carboxylate is obtained i.e. a yield of 8.5 0. M i
(negative electrospray) .mz: [M =3 ?Exarrpl e 50 15 Starting from47.3 ny
of 2- pyridineethanol, 47 ng of the sodiumsalt of 2-(2- pyridinyl)ethyl -
trans- 7- oxQn6- .. (: ph y.)-1, 6-di azahi 0.]3,2 oc{ anez2-car boxyl at e

i s obtai negtlgré:.l%? y?’gﬁ?‘ﬁ (3)}%3“19 l\%%( lr%e_%%‘:r\?é‘[ye_laéjﬁ ra(%lpredy)s%ﬂ 79 [ = 370
20 Exanpl e thk Staddiivng femdm 567 1m0 6fi nd{pyrd:diagathanotarhd- mapsal- 4 -he
sodium salt, of 2-(3-pyridinyl)ethyl _trans-7-oxo-6- (sulphooxy) -1,

-6- di azabi cy&Wdpheoxy) -1 :F:-Q)étaa-i@@;aczcl@ar[@owldt edmne pigarketiaee a
yield of 2 i ve el ectr: ray) =-Nez: [M = 370 Exanple 52 . Sodi um
salt of 3 gr?ewt%ﬁgggg%h( édleﬁh%o%l)%ﬁ'% %*382di6§zabi cyclo[3,2,1] oct-3-en-7-one
St age /A | OYS( S@enpmtliss) edect rbsghriayet Im/yd:etiil™ 3, 522l oxo- 1-

pi peri di necarboxy late is dissolved in 10.mM of methanol,

R \Brevets\ 17100\ 17143 GB.doc 31 January 2005 123 then 6g (54 nmmoles) of O
al |yl hydr oxyhagneeani ne hydrochloride is added. The reaction. nediumis _
left -under "agitation for 3 hours, then the solvént is evaporated off under
reduced 55ppEsdnge frvie Sledh die 9% 4 akenidpnéathaneld, 261 mowedf Hhhe
extraction_wsth... di ro hange., T r ' [ ) i th water,
‘then dri edsgg%pmsod%%%esu{%%at %. (&-{b&%‘}g}r@tl on and%g\?\é%dpeé%x\ggn_%f t he
sol verto (sulphooxy) -1, 6-diazabicyclo [3,2,1] octane-2-carboxylate

Q

o

is obtained i.e. a yield of 8.5

~ MS (negative electrospray) m/z: [M] = 370

Example_SO

15 'Startihg from 47.3 mg of 2-pyridineethanol, 47 mg of the

| sodium salt .‘of 2~ (2-pyridinyl)ethyl trané—?—ox0—6~
(sulphooxy) -1, 6-diazabicyclo {3,2,11] octane—2fcarboxylate_
is obtained i.e. a yield of 23.4 %.

MS (negative electrospray) m/z: [M]~ = 370

20 :
' Example 51

Starting from 57.7 mg of 3-pyridineethanol 50 mg of the
sodium salt of 2-(3-pyridinyl)ethyl trang-7-o0xo-6-
(sulphooxy}—1,6—diazabicyclo[3,2,1lpctane42~carboxylate

25 1is obtained i.e. a yield of 26 %.
MS (negative electrospray) m/z: [M]™ = 370

Example 52

1Sodium salt of 3-methoxy-6- (sulphooxy) -1, 6-
30 | diazabicyclo{3,2,1] oct-3-en-7-one
Stage A - : ' g
10g ({50 Hmmleé) of 1,1-dimethylethyl 3,5-dioxo-1- |

piperidinecarboxylate is dissolved in 10 ml of methanol,
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10 under reduced pressure, 10.6 g of 1,1-dinmethylethyl 5- n&thexyady 2005

- (2--propenyl oxy) imnoJ-3, 6-dihydro-1 (2H) pyridi necarboxylate is’
obtained with a nolecular fornmula Cl4H22N204 (M =. 282.342 g) The

corresponding vield is 75% 15 Stage B 1836g (37.6 mmles) of the product

obtained in Stage A and 212 m of methanol are placed in a flask. The
sodi um _ cyanobor ohydri de then 58. 2

sol ution is,??gged wn .-5C, 37.8g of r '
m of boron uor i et h(teS(raat e™M94Spd ™ 39884, Irellytavdreny heginasminehen

di | uted w t thydicdhtlorengldaine aqpaed into a mxture of water and 2N soda,
extraction is carried out wth dich-1loronethane, the organic phase is

washed with wat erIhef or¢avketony médyjiung i25lefer watitinagutababa, ddd tering
and evapor aty f | vent,_under, reduced pressure. The product
obtained is Hﬁﬁ%% ettdﬁl‘%f/ gﬁ?oﬁgﬁgﬁp phy® %ﬁaE?FgE%dePlﬁtfi ARARR hreguced
- AcCEt / di 8hl grresstdzane m xture 10/90. 30 In this way 5.5g of ,
1, 1- di met hyl et hyl 5-nethoxy-3- [ (2-propenyloxy) amino] -3, 6-dihydro-1
(2H) R\ Brevets\{Thr100esidne GBsdotaBénlanpar yn 2005424 Pys 1 dbegaripexyl at e
of nol ecul ar |4 CL4H2AN20 M 284.36 g) is obtained. The o
cor r espondi r‘?é‘ft%aé@f&&%fls g?[%o "%[c PIOBEREY 9. FhepPETRRAE t Rape oditt

obt ai ned i nwSshge witB, wale®,Nkheh @irGR0REB! hARg yif of anisole
are introduced into a flask. 27.5 m of trifl uor-oélce%?lcl%e}ét?'i s then

added. The TFA aft§*FRe HithratinRt @ s'ewrdiaiienedbinddre reeduead

pressure 1lQndhe nesiuR; | SrLakEPUP 4 ter,. fol]owed by _extraction 3

times with AcOEt. The aque%lrjs bhase ilsOn'éNa.g of f’i"‘g\fmetﬁylethy'l 5-
methoxy-3- [(2-propenyloxy) iminoJ-3, 6-dihydro-1 (2H) -
pyridinecarboxylate is obtainediwith a molecular formula
C14H25N204 (M = 282.342 g) . ‘

The corresponding yield is 75%.

15 Stage B
10.6g (37.6 mmoles) of the product obtained in Stage
A and 212 ml of methanol are placed in a flask. '

The solution is cooled down to.—Sdc, 37.8g of sodium
cyanoborohydride then 58.2 ml of boron fluoride etheréte
20  is added. | |
| The reaction medium is then diluted with
diéhlbfomethane, poured into a mixture of water and.zN
soda, extraction is carried out with dichloromethane, the
organic phase is washed with watef, félloﬁed by drying
25 over sodium sulphate, filtering and evaporation of the
- solvent under reduced pressure. _ | '

The product obtained is purified by chromatography
on silica eluting with an AcOEt/dichloromethane mixture
10/90.

30 In this way 5;59 of 1,1Fdimethylethyi 5-methoxy-3-
[(2-propenyloxy}amino] -3, 6-dihydro-1 (2H) - A
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rendered basic by the addition of anmoni um hydroxi de, therslexanasty @005 th
AcCEt is carried out. The organi c phases are washed with water, then dried -
15 over sodi um sul phate foll owed by fi I2teri ng then evaporation of the

sol vent under reduced pressure. .Int ¢ way 2.45g of

5- met hoxy- N- ( 2- propenyl oxy) - 1, 2,3, 6- tetrahydro-3-pyridi nam ne of

mol ecul ar i (M& i i nad..; he ;e )
corr espOndg)ggHyingF(ggF%é%g%g%t ?gfé %gg.eég%g%O.fs)fg@l%mﬁéq)ﬁzgg"‘%%e(%r oduct
obt ai ned i a84SBage) CissodissnbdedThadebraaspoadtingt yaspkderne 513826 m of
acetonitrile ang the solution is cooled dowmn to OC. 25 0.778 m of

di phosgene is ——the tenperature is allowed to return to tenperature,
then 5..56 m 0%.3&A(LS.addmdleairbicdnttAgipaddwdt | Sbeaihéad iautstaes ni ght

at anbient_ t rature, th the sol vent is evaporated off under 30
reduced pr%ssgggg F?.EL\ ﬁ’fe\fi][%e‘i‘nl‘i%‘%‘“?lﬁll@fﬁ@. foc M1 FandBLFO26087E25 The
resi due i sjhekedusPai mvaters1iokl oned by extraction with AcOEt, the
organi ¢ phase is washed with water, then dried over sodi um sul phate,

followed by fi2Tratmbrof heni EMaposatéobcoficifieisotent agadar, reduced 5
pressure. The residue is purified by chromatography on-silica elutiing with
an AcOkt/ di chl cfleerefFfaraied nilxe ulieci] Gromethatdi sreaglimifdgtefl under
3- - net hoxyl; 6-& 2-(?Lé)ﬁpen | oxy) 1, 6- diazabicyclo[3,2,1]oct -3-en-7-one of
mol ecul ar T IGFEF RASTTIORL4N2O8 i's obtained (M= 210.23 g) The

correspondi ng wi.eld .is 40 3%, St E. 105 ng. (0.5 |l e t he product
obtaizgd i Stéggé fe51éhe is Yk en up 1£ wagg?, %o?ioweg %y
. extraction 3 times with AcOEt. The aqueous phase is
rendered basic by the addition of ammonium hydroxide,

then extraction with AcOEt is carried out.

The organic phases are washed with water, then dried -
15 over sodium sulphate followed by filtering then
evaporation of the solvent under reduced pressure.
- In this way 2.45g of 5-methoxy-N-{2-propenyloxy)-
1,2,3,6- tetrahydro—3—pYridiﬁamine of molecular formula

CSH16N202 (M = 184.24 g) is obtained.

20 The cdrresponding vield is &9%.

Stage D ' o o
2.45g (0.0133 mmole) of the product obtained in B

Stage C is dissolved under an inert atmosphere in 826 ml
of acetonitrile and the solution is cooled down to 0°C.

25 0.778 ml of diphosgene is added.

The temperature is allowed to return to ambient

temperature, then 5.56 ml of TEA is added.

_ Agitation is carried out overnight at ~ambient
temperature, then the solvent is evaporated\ off under ~z

30  reduced pressure.
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D, is dissolved in a flask placed under. an inert 15 atnosphetguksy I2obsn
~of dichloronethane, 571 of acetic :ac.id, then 317 ngy of Pd [P (C6H5) 3]
‘4 are added. After reaction for 1 hour, 1.1 m of pyridine, then 238 ny of
- S03- pyridine conplex are added. Agitatipmsis carried out overnight, then

» the solvent 20.is evaporated off under reduced pressure. The residue is
taken up in water, followed by extraction with dichloronethane and

‘washi ng wi th wat ghe Fesichganiic plaken sugri ¢d owgeesodi gRL sHlRhat By

foll owed by rin e rating the sol vent under reduced 25

pressure. Théjerreasﬁ% l?églvg{%a %(?Bgﬁ " by Peh rYr R o aEh?S@n l§i |wahed evittiing

with a trichizaranet kaee/  agebani bikke Bhytyme égiﬁg?ﬁ el EQ&%OW h48 ng of
- OXxy-B--(suf.p

the 1 30 prao enyI tri phenyl phosphonium salt of xy) -1
6- - di azabi c ﬂ?§1QQ Hepgvapornt fononé bheRsBrveret Aiddcd 0rddldas GB. doc

31 Januagy. 2003 ,re126 nDIecuIar formul a C28H29N206PS i s obtai ned. The
correspondl ng vyi eI 3 is 530. Stage F 148 ng of the product obt ai ned in St age

Eis dlssolvedhenrw@h@@epqng Ngi d9%TH tlon obt ined is
passed over a colum of. OVWBlFESI% Eﬁ*ﬁgg%Péghﬁ gl Gt n $h wat er
cont ai ni ng E8%TRE. wikk Bﬂoé@@ﬁtddﬂb@ﬁgmmmatHapmﬂmﬂxﬁumb|HY§wder to .10

obtain 51 ng of e pected s d of nolecular fornula C7HIN2C6SNa
(M= 272.21 g) Tﬂetgﬁkrespghd?nggglé? s TREROXYNNR CrdanaRyeiorte pr ot on

3_?;2(@ and, 8-25 ddd)zalal_lg}yg&bi(fbi-z gl'ﬁagct?ﬁ‘lén(—d)—o@l@d br 3 b ar
N- _93 ’formulgS 10H14N50; 1g obtagneé IM = 210.23 g)

The corresponding yield is 40.3%.

Stage E

105 mg (0.5 mmole) of the product obtained in Stagéz
' D, is dissolved in ‘a flask placed under. an inert
15- atmosphere in 1.1 ml of dichloromethane, 57ul of acetic
“.racid, then 317 mg of PA[P(CsHs) 3]4 are added. |
_ After reaction for 1 hour, 1.1 ml of pyrldlne, ﬁhen
7238 mg of S03- pyrldlne complex are added.
Agitation is carried out overnight, then the solvent
20 is evaporated off under reduéed pressure.
The residue is -taken up in water, followed by
extraction with dichloromethane and washing with water.
The Orgaﬁic phase is dried over sd&ium sulphate, followed
by filtering and evaporating the solwvent under reduced
. 25 pressure. |
~ The residue is purified by_chrbmatography on Silica,
eluting with a trichloromethane/acetonitrile mixture
' 50/50. |
In this way 148 ng  of the. S 1-
30 'propenyltriphenylphosphcnium salt of 3- methoxy 6-
_{sulphooxy) -1,6~diazabicyclo{3,2,1]oct-3-en- 7— one of
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Cg-CH2-N; 5.19 (bd): C=CH CH-CH2-N MS (negative el ectrospray) Jahdary Moos .
249, [M . CH3] -- = 235 Exanple 53 20 Sodium salt of 3-
met hbxy- 6- (sul phooxy) -1, 6- diazabicyclo [3,2,1]oct-3-en-7-one Stage A 1. 039
(5 2 mol es) of 1,1-dimethylethyl 3, 616|6hydro- 3- oxo-

1. (2H) - pyri di necar boxyl at e of rml ecular formula 25 CLOHL5NG3 is dissol ved
in 15 m of ethapol. 572 nmol esé of 0O-allyl hydroxyl am neam ne |,

then 1.3 nO&ECUbFE| di H@%%ddeﬂzef&%%g cti drF ni xPhteinedieft Thiler

agi tation £0r,donB8hRvLESyiLRAN140838l of dichloronethane is added,
R\ Brevet s\ 17140?17143 C% doc 31 January 2005 127 foll owed by vvashl ng with

a 10% aqueous solution of <tartaric acid, then the organic phase is dried
over magnesium sul phate. Filtration is carried out and the sol vent is

evapor ated of f educed pressure. In this way 1.36. g of

1, 1-di met hyl et h%ﬁ%dl hydro- 3- [ (2--propenyloxy) inmino] -1 (2H),

- pyri dneca’r boxyl ate of nolecular fornula CI3H2ON203 (M = 252.32 g)

obt ai ned. - The b@&rmon@lﬁ ng-he elpradicfuamtittairied. U0 Sitegee BEI'has
operatlon (lis cayri out _as i ndi agreld in § 9‘%9‘ .of Exanple 52 starting
from 1°38¢°oF ? %r%ﬁu‘@‘? %Btﬁoﬂ o tRIst 15.1'g of ~sodi um .
cyanobor ohydride and 8.3 nl  of baron trlfl uoride etherate. 15 0.99g of a
m xture of 2/3 Thd- dicdet-hiynet biytaBagd2-ipr ppengtoxyyenn RO column of :

et R L R g e
C13H22N203-¢:M Fin 224 f,@, gj-Hla_re obtained in this way after purification.
The product collected is 1lyophilized in order to
 10 obtain 51 mg of the expected sodium salt, of molecular
formula C,H¢N,0,5Na (M = 272.21 g).
The corresgponding yvield is 70%.

NMR spectrum of the proton

3.04 (d) and 3.25 (dd): C=CH-CH-CH,-N; 3.41 (d) and
15 - 3.71 (dd): N-CH,-C=CH; 3.47 (s): CHs-O; 4.20 (dd): C=CH-
Cg-CH,-N; 5.19 {(bd): C=CH-CH-CH,-N '

MS (negative electrospray) w/z: [M]~ = 249, [M -
CHil - = 235
Example 53
20 Sodium salt of 3—methbxy—6-£sulphooxy)—1,6—

diazabicyclo [3,2,1loct-3-en-7-one
Stage A

1.03g (5.2 mmoles) of 1,l-dimethylethyl 3,6-dihydro-

_ 3-oxo- 1(2H)-pyridinecarboxylate of wmolecular formula '
25 CyH;sNO; is dissolved in 15 ml of ethanol. 572 mg (5.2
mmoleg) of 0—allylhydroxylamineamine, then 1.3 ml of
pYridine are added. _ ' '
The reéétion mixture is left under agitatibn for 15

-minutes, then 100 mi of dichloromethane is addedf

R:\Brevets\171006\17143 GRE.doc




31 January 2005

20 The corresponding yield is 71% Stage C 1.07g (4.26 mol es) of the.

- mxture obtained in Stage B is dissolved in 2 ml of AcOEt. The reaction
‘mediumis cooled down to OC, then 5.8 ml of a-7.3 Msolution of 25
~hydrogen chloride in AcOEt is added. Thaz7reaction nediumis left to react

- for 2 hours 30 minutes at 0OC. The solvent is evaporated off under reduced

pressure, thgn the residue is taken up in ether, the precipitate is
filtered andt@tfededndey redshiy pragdure 303 | agtlkictisway o300 168 Obf

N- ( 2- propeny -1.2; 3,6y tetrahydyro-3- i di nam ne di hydrochl ori de of
nol ecul ar f%?ﬁ%%E}%Blﬁ%]&’ZN%@PM gﬁ?zﬁﬁﬁg Ci Phii% ey, dried over

. R\ Brevet s\ 17d@@¢ 471 3s@plaote 31 January 2. U05 128 The. correspondi ng
~yieldis 57% Stage D 560 ng (2.46 nmmol es) of the product obtained in

"~ Stage C is dissol TH-m BF  grchiedomethanend hathe. Ssoed 2N\ssoda

i s addeds Theydgacddan Sedi I ted and ..the aqueous- phase is
extracted with AcOEt. The o%ggaaénl;scrd.egﬁaseecg By i ned then dried over
magnesi um sul phatley thld awgd by3d id ter NG RN SUAPLL AL 0 he
sol vent under (( duced. pressure.. Idn this way 278 ng %ﬁp%’&dﬂh’ém
N- ( 2- pr opensﬁ“o %“ﬂrﬁpﬁréfl@a’{}{)éﬂlamlmld%m -pyhiddireard riesof1amd ecul adf
formul a CBHEHYZ:,1EY =F J t ai,ped. e_corresponding yield is
73% 15 Stage E 270 ng :’(I‘lﬁ_%%]gé m%%ﬁﬂégs,'ﬁlz%gf awe“pr%gu@@ oBt at-RePBtiringchge Dis

di ssol ved. Uidecoarespyodiatmyseier ¢ si audbtAiatqfeacetonitrile, then 760 Al
of TEA and 105 Al of diphosgene are added. 20 The reaction mediumis

reacted for 15 minutes at
10 Stage B
The operation is carried out as indicated in Stage A
of Example 52 starting from 1.38g of the product obtained
in Stage A, 15.1g of sodium cyanoborohydride and 8.3 ml
| of baron trifluoride etherate.

15 O.99g-of.a mixture of 2/3 1,1;dimethylethyl.3~[(2—
propenyloxy)amino}—l—piperidinecarboxylate and 1/3 1,1-
dimethylethyl 3{6—dihydro—3—[(2—propenyloxy)amino]wl(2H);
pyridinecarboxylate of molecular formula Ci13Ha2N05 (M =
254 .33 g)_are obtained in this way after purification.

20 . The corresponding yield is 71%.

Stage C _ . :
I.O?g (4.26 mmoles) of the mixture obtained in Stage

B is dissolvgd in 2 ml of AcOEt. The reaction medium is
cooled ddwn to 0°C, then 5.8 ml of a” 7.3 M solution of

.25 hydrogen chloride in AcOEt is added. The reaction medium
is left to react for 2 hours 30 minutes at O°C.

The solvent is evaporated off under reduced
bressure, then the residue is taken up in ethexr, the
Precipitate is filtered and dried under reduced pressure.

30 In this way 560 wmg of N- (2-propenyloxy)-1,2,3,6-
tetrahydro-3- pyridinamine dihydrochloride of Hmlecuiar

formula CgHi4C1,N,0 (M = 227.14 g) is obtained.
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OC, then allowed to return to anbient tenperature and al so3laIJf38\9\/ae]a§ft‘2Ci’("' .
react for 2 hours. 213 ng of DVAP is' added then the reaction nediumis
left to react overnight. 25 AcOet is added, followed by washing with a 100
‘aqueous sol ution of tartaric acid and*#fth water. The organic phase is
dried over magnesi um sul phate followed by filtration and the solvent is
evaporated of f _ under reduceéijorgéjessu%?. . R:%?g evet s\ 17100\ 17143 GB.doc 31 _
January 2005 1Z9SHECTTTRROH X obtatfed’Fs purified on silica, eluting
“with a dichloronethane /acetone 95/5 m xture containing 0.1t TES,. In this
way 36 ng of 6- (2--propenyloxy) -1, 6- 5 diazabicyclo[3,2,1]oc
t-3-en-7-one ofSthagedul ar forrrula COHLI2N202 is obtained (M= 180.21 g).

- The correspondisgo yirel d(2s441%mnSteage biThehepaadduit | htaimeet dat in a
simlar vvan%%c_ltlo 10. that described in Stage_E of Exangle 52 s%arti ng from51
my (0.27 5 of 1Tl PRt bbtai hbdet ndsthheremesiape, ofgBeti-¢ acid,

165 nmysof P &P £18FEda 3is 4a@disly 132 ng of 503- pyridine conplex. In this
-way 29.6 ng of the 1- 15 propenyltriphenyl phosphonium salt of 6

(sul phooxy) -1, 6-, di azabi.cycl o[ 3,2, 1joct-3:en-7-one is. obtained, This salt
i s. passed over 6Tah%olrl?r?ﬁt6’f° lgﬁl\/\)%s (AT NGRS d??ﬁe efat TR Wi th. -
wat er contghdsd i d Badideted hel ¢t aoustt col |l ected is | yophilized in order to

20 obtain 13 ng of the expected sodiumsalt, of nolecular formula

CGH/N2CBSNa (M = 242.19 q) . The corresponding yield is 20% M (negati've
el ectrospray) mi& orggpls 2pbagsspxafpl ¢€@wbined then dried " over

magnesium sulphate, feollowed by filtering and evaporation
10 of the solvent under reduced preséure.
In this way 278 mg of N-(2-propenyloxy)-I,2,3,6-
tetrahydro-3- pyridinamine of molecular formula CgHi4N,0
(M = 154.21 g) is obtained.

The corresponding yield is 73%.

15 Stage E
270 mg (1.75 mmolesg) of the product obtéined in .
Stage D is dissolved under an argon atmosphere in 45 ml
of acetonitrile, then 760 pul of TEA and 105 gl of
diphosgene are added.
20 The reaction medium is reacted for 15 minutes at
- 0°C, then allowed to return to anmbient temperature and

also allowed to react for 2 hours.

213 mg of DMAP is added then the réaction'medium is
'left to react overnight.
25 AcOEt is added, fdllowed by washing - with a 10%
| agqueous solution of tartaric acid and with water.
The organic phase is.dried o%ér.magnesium sulphate
followed by filtration and the solvent is evaporated off

under reduced pressure.
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' | January 2005
Sodi um salt of 6- (sul phooxy) -1, 6-- diazabicyclo[3, 2, I]oct an-7- one St age

. A The operation is carried out as indicated in Stage A 30 of Exanpl'e 53
‘starting from12g (0.061 nole) of 1,1- dinethylethyl

3, 6-di hydr o- 3- oxo- 1(2H) - pyri di necarbox}3ate R \Brevets\3, 7100\ 17143 GB_doc
* .31 January 2.005 130 of nol ecul ar formula C1OHLI5NO3, 9.7g of O-

benzyl hydr oxyl am.ne h dr8chl oride and 15 m _of pyridine. In this way 19.48
of 1, 1-di net hyl et é Qdyict obtained is purified on silica,

3- henyl madInax m 1 f Ieclar forrrula
C1[7I(-|22N2)63 S oblibc)at(:ﬂli nelgg%lllvl (—gH) d@%hﬂ@k@ﬁ%@hgﬂézégégoggdI r?go? eﬁt&

quant i t at i v&O3HgE® thd sop'i"éi‘d’atl on is carried out as.indicated in Stage B '
of Exanple 53 starfin Lom 0. 0496 rrgl e) of the 10 product obtained
in Stage A, 12g of so um cyaP(obor hydiS de®and €30 AnPXP BHEHN rlf16uor i de

et her at e5 Afdlazqhudyfcﬂ@a[tal an I]%c%g 30fena 7okl 6 70f 1213 0f a1 1 ormula

di net hyl et h# 6- di hydr o- - 3- ngenyl nmet hoxy) am noj f

pyri di necar (%a}lzﬁ]@é) afd 9P§aépeg_i Mii=nB8RyRat byl. 3 15

[ (phenyl met hoxy) n i er| d| neca oxylate of nolecular fornula
Cl7H22N2a3 i's obt%gﬂleng% eB ﬁ F/FLQ éoh.lsg g)-- The corresponding yield
is 55% Stage C The operatlon is carrled out as indicated in Stage C 20 of
- Exanpl e 53 startlng from9.3g (0.0306 nole) of the mxture obtained in
Stage. B and 1065ER98fFa 7 nol/1 solution of hydrogen chloride in AcCEt.

8.39g of a m xtukg, of ZI%tof I\I—(%hengj nmet hoxy) - .1, 2, 3, 6-
t et rahydr o- 3- pyri di nam e di-ny drdc PSFLEE aﬂ‘lﬁt 58’ g 3sgpilar way to

N- (pherdl nethakyjledcpibedi dhnaibge @i kydrach] forpul a
C12H18C12N20 |% obt ained in thi sgway (M= 2 7 Zg& ogt%éﬁ?c%rﬂéspon i ng
yield is 98% 7 mmole) of the product obtained in Stage E, 33 pl

oﬁ acetic acid, 165 mg of PA[P(CeHs) 3]4 and 132 mg of 80;-
pyridine complex. '

In this - way 29.6 mg of  the 1-

15 propenyltriphénylphosphonium. salt of 6- (sulph06xy)—l,6—
dlazablcyclo[B 2,1loct-3-en-7-one is obtained.

This salt is passed over a column of DOWEX S5OWXS

resin in Na+ form, eluting with water containing 10% THF.

- The product collected is lyophilized in order to

20 obtain 13 mg of the expected sodium salt, of molecular

formula CgH/N,0:SNa (M = 242.19 g).
The corresponding vield is 20%.

MS (negative electrospray) m/%: M]™ = 219

25 Example 54
' ~ Sodium salt of _ '6—(5ulphooxY);l,6"
diazabicyclo[3,2,1]octan-7- one
| Stage A
The operation is carried out as indicated in'Stage A
30 - of Example 53 starting from 12g (0.061 mole) of 1,1-
dimethylethyl 3,6<dihydro—3—oxo—l(2H)—pyridinecarboxylate'
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R \Brevets\ 17100\ 17143 GB_doc 31 January 2005 131 Stage D ﬁeJSB%?%i%}r?sis :

carried out as indicated in Stage D of Exanple 53 starting from 8. 30g -
(0.0299 nole) of the nixture obtained in Stage C and 30 nl of 2N soda. 5
5.95g of a mxture of 2/3 of N (phenylABt hoxy) S
1, 2, 3, 6-tetrahydro-3-pyridinam ne and 1/3 of N (phenyl nmet hoxy) - 3-

pi peri di nam.ne of | ecul ar fornmul Cl (M= 204. 27 i s gbt ai ned
inthis vva?f Th_em-j_(}%)?‘z‘g%nqi n%’W'é]?ad i s@é%\ggﬂ' St agger @ T_he%)(gpera ion is
carri ed oubefsylRgicakUamiAe ShagdecEh18fi8Xagpke153mst 8kt %?gi&&ﬁ@. 5. 029

(0.0246 nole) of the., mxture obtained in Stage D, 2.43 of di phosgene,
7.4 n of TEA BAdtB§soWapViAP= 45 &f 020y ¢oretasl ey} 8f 6t-HéhpAsguct

obt ai ned i - ! 1 f, s dichl oroet hane are introduced, at
& and under | WPHERPHREERE) Sufhofl i bofl b VI LR ARG PG e T o 055 aag o
di phosgenembleadtied. foimilias MK, 2,09 0 GHgAiemd mathexyjed.H 30.

di azabi cycl 0[ 3, 2,1] oct-3--en-7-one of nolecular fornmula CL3HL4AN2Q2 is

- col | ect ed GREerOBLFFPPRARINYIRIS d80avantitatIve- corresponding yield is

- 42% 512 ng of 6-(phenyl met hoxy)-1, 6- di azabicycl o[ 3, 2, 1] oct an-7-one of

nmol ecul ar fornmula 25 C13HLIGN202 is also collectéd (M= 232.27 g). The
correspondi ng y$®agei®B 9 Stage F 0.128g (0.551 mmol e) of

- 6- (phenyl met hoxy) - 1, 6- di azabj cycl o[ 3, 2, 1]octan-7-one obtained in Stage E
is 30 dissol vel!' PRTAT T nbt Hedor 1eR R eet SAipped 742356pgaoR 31

January 200p kR4mple 53 starting from 14.9g (0.0496 mole) of the
10 product obtained in Stage A, 129 of sodium

cyanoborohydride and 30 ml of boron trifluoride etherate.

Aftef purification, 8.2g of a mixture of 2/3 of 1,1-
dimethylethyl 3,6-dihydro-3- [ (phenylmethoxy)amino] -1 (2H) -
pyridinecarboxylate and 1/3 of 1,1-dimethylethyl 3-

15 [ (phenylmethoxy)amino] -1-piperidinecarboxylate of

molecular formula C,;;HzN,0; is obtained in this way (M =

304.39 g). The corresponding yield is 55%.

Stage C
_ ‘ The operation is carried-out ag indicated .in Stage C
20 of Example 53 starting from 9.3g (0.0306 mole) .of the =~ T
mixture obtained in Stage B and 106 ml of a 7 mol/l :
solution of hydrogen chloride in AcOEt.
8.39g of a mixture of 2/3 of y—(phenylmethoxy)~
1,2,3,6- tetrahydro-3-pyridinamine dihydrochloride and
25 . 1/3 of N—(pheﬂylmethoxy)—3—piperidinaminé‘dihydrochioride
of molecular formula C12H1gC1LN0 is obtained in this way

(M = 277.20 g). The corresponding yield is 98%.
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- 0.035g of Pd/C catalyst is added and the reacfi on rmedium |3s pl aceﬁyun e5r a

hydr ogen at nosphere at normal pressure. At the end of the reaction, the

‘reaction nediumis 5 filtered, rinsed with nethanol and the solvent is

evapor ated off under reduced pressure. 1mithis way 76 ng of 6-hydroxy-1, 6--

" _diazabicyclo[ 3,2,1]octan-7- one of nolecular formula C6H aN2Q2 is
.obtained (M= 142.16 g). The corresponding 10 yield is quantitative. Stage

G 75 ng (0. S%Eﬁ&nﬂe) of the product obtained in Stage Fin 2 m of
pyridine is int rdﬁutetpemtoum fisaskapt pak dbutinger i adi oesd ﬂﬁ%i’?@rﬁ 15

235 ng of SO3:p | ex J s added and the mxture is to react
for 2 hours. ok %fxam of @ e %hr E°PRed - é@&ed(%n‘&lzfﬂﬁem@éﬁ\)emf fle
evapor at ed Oﬁixwlﬁ&rokﬁ&dﬂf@ﬂ A easlE ¢ ldhd N oY 860y crude product

i s obtained, 20 which is purified by chromatography on si |ca el uting
di chl or oftet hane/ &9l ofwe ghmixgfurkEAofi *Y Br eof hIN§— Vﬁye@m@:mxﬂwl fied

6/ 4 cont ai nlan t3r| tgmfl i L sal t.. (Dé‘ul .phoxy) i azabi cycl o[3, 2
1] - oct an- 7- brie “of’ 6(23 ]fawc? rg11‘(§)r ﬂ%SNSE@@ is /clj'%e cBfr espbndi ng
yield is 17%ph@mmla@ttem>w%30p1§érghm§mae Fbgl L okuthe o t

e a is dissaol ved in 0.5 of water contal ning 5 THF.

obt ai ned i n. %}g\g
R\ Brevet s\ 7 17148 B YbR7 9) is Obtalned in this way.
The corresponding yield is 98%.

10 Stage E

| The operation is carried out as indicated. in Stage E
of Example 53 starting from 5.02g (0.0246 mole) of the
mixtgre obtained in Stage D, 2.43.ml of diphosgene, 7.4
ml of TEA and 3g of DMAP.

15 5.020g (0.0246 mole) of the product obtained in
~-Stage D and 1.2 ml of 1,2-dichloroethane are introduced,
at 0°C and under argon into a flask equipped with a

magnetic stirrer. 2.43g of diphosgene is added.

In this way 2.4qg of 6- (phenylmethoxy) -1, 6-
20 diazabicyclo[B,Z,l] oct-3-en-7-one of molecular formula
C13H14N20; is collected after purification (M = 236.27 gl .

The Corresponding vield is 42%. | |

- 512 mg of 6- (phenylmethoxy) -1, 6~
diazabicyclo(3,2,1]octan-7-one of molecular férmula

25 C&ﬁﬁﬁNﬂb is also collected (M = 232.27 g).

The corresponding yield is 9%.

Stage F
0.128g (0.551 mmole) of 6-(phenylmethox¥)-1,6-
diazabicyclo{3,2,1Joctan-7-one obtained in Stage & is

20 dissclved in 1 ml of methanol.
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31 January 2005 133 The sol ution obtained is passed over a col u%aﬁ%{ 2(Bal\EXV

SO0WK8 resin in formNa+, eluting with water containing 10%THE. The
product obtained is |yophilized in order. to obtain 20 ng of the expected
sodium salt, of nolecular fornula COHIN20 5SNa (M= 221 g) The
corresponding yield is 77% M5 (negative el ectrospray) m z: [MHI - = 22110

PHARMACOLOA CAL S T Rgg%lé(:li THE I n vi tr ctivity,
met-hod of dil ut |Oo-r§9|9§ Icglz%upg/g iU A “serT®s a(‘)ﬂﬁv%u aF{él pFeeﬁaacr ri‘n whi ch
the same qedditit yi®f piteedl eurtldd i &1 Wodredichim 4SmekHieiduted nokmal

I ncreasi ngptcllﬁantltles of the product to be studied are distributed into

each tube EFY€&ch tube is sown vmth a bacterial strain. After

- i ncubation for hypenty- fQ f?ﬁ%ygf%ﬁe I a%tq%%:: ) g&ﬁ%ﬁ{baﬁo% 'Htglh?ﬁ rovvth

|nh|b|t|on|s-evaluate ranS|I i mal

i nhi bi toryfdaneesty, at rdasedM lwiCh tredieakist er shaedtheexpogsead i np/cm .

The tests were carried out with the follow ng products of the invention:

- 25 Test. A €¥BBPEAFed| PLéf uﬁﬂﬁﬁsrﬂdegﬂénPPf@S@U@,@oet hyI)
~ 7- ox0- 6- (sul phoaﬁy) 1, 6 di azabi cycl 0 ,ﬂ]éa]OCt ane- 2 carboxam de, the

preparation of WHich 8 %Iescr‘ﬁ"ﬂéd i n’ e 45130 Tésthyﬂrogddllurﬁ salt of
trans- 7- 0&9a§a6§é¥@@8@3 lioétghaaab'ﬁﬂa(ﬂ5%2 %&l@&ﬁf&f"%o&ﬂ&ﬁ%%an]de

the preparation o WhIC s described in Exanpl e
R\ Br evet sCatislel=1 719 3 obBadoed31(Maruak42 20959134 Tﬂwt cCrr8egondisgl t of .

transl% OX91g5&31s quantitative.

Stage G

75 mg {0.528 mmole) of the product obtained in Stage’
F in 2 ml of pyridine is introduced into a flask placed
under an inert atmosphere. ‘
15 . 235 mg of S0;-pyridine complex is added and the

- mixture is left to react for 2 hours.

A few drops of water are then‘added and the solvent-.

is evaporated off under reduced pressure.

In this way 361 mg of crude product is obtained,

20 which is purified by chromatography on silica eluting

with a dichloromethane/ethanol mixture 6/4 containing
0.1% by weight of TEA.

In this way 32 mg of purlfled trlethylammonlum salt .

of 6- (sulphoxy)-1,6- dlazablcyclo[B 2,1loctan-7-one of

25 molecular formula C11H1sN30s8 i3 collected (M = 301.32 g)}.

The correspondlng yield is 17%.

- Stage H :
31 mg of the product obtained in Stage G is

wlh

~dissolved in 0. 5 ml of water contalnlng 10% THE.
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pyridinyl nethyl ) -6-- sul phooxy) -1, 6-diazabicyclo [3, 2, 1]j anfary =

- oct ane- 2- car boxami de, the preparation of which is described in Exanple 43
"Test D: Sodiumsalt of trans-7-oxo-N-[(4- pyridinyl)

- met hyl ] - 6- (sul phooxy) - 1, 6-di azabi cycl o[ 332, 1] oct ane- 2- car boxam de, the

" preparation of which is 10 described in Exanple 42 Test E: Sodium salt of

trans-7- oxo- N-( pheﬁ%l met hyl ) - 6- (sul phooxy)-1, 6-
di azabi cycl o[ 3, 2, 146 ctSHeldon: apbbranRtde, 1g hpapreparatdonaofcathih b
descri bed i npokbxExappks 3d.dest Seadium sal t of enyl net hyl

trans- 7- oxo- 6- (sul phooxy)- 1. %I-?di grzlab?gifgl oﬁfl@: 2, ‘.ﬂ‘ggfﬁée- E’}Eér bYRYEAL e,
t he preparatfentainwngch0ssTdEscri bed i n Exanple 28b. 20 The results are

set- out in the folowing table: MI.C neasured in .g/m TEST No.
St r ai nsCodeABCDEF &€ tsaBPEei neAT33 3 6 0byEUHEE0% 1601 SorslereusoExp

541460116CA16021:602803805160 K Igg%%tee%b 02A1UC1160>, 160>80>801.2 . E.
soli250FW11160802020>8§§E.coIi BcS( permea ﬁg‘%ﬁ%ﬁngiio2d§%>§8§ecugar

'E. col i (hyperisefiiehb| &HRBg0<S5201052 320 %) not det er ni ned

R\ Brevet s\ 17100\ 7e143 GH doc 31 January 2005 135 The conpounds accor di ng
to the invention erceqjﬁe?poé}?g\ﬁgaﬁ’%ﬁgt dsacké-i al activity. Exanple of

B phar maceuti o QomRasidd A &ARIFLRCeIL Cajy Garposition for injection is

prepared contai ni ng: .Conpound of "Exanple 33c - 500 nj~"Steril e aqueous
excipient g.s.f. 5cnB , -

10 PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE rNVENTION

In vitro activity, method of dilution in liquid medium

A series of tubes are prepared in which the Same

quantity of sterile hutritive medium is ‘distributed.

15 Increasing quantities of the product to be studied are
distributed into each tube, then eéch tube is sown with a
bacterial strain. After incubation for twenty-four hours

in a heating chamber at 37°C, the growth inhibition is
evaluated by transillumination, which allows the minimal

20 inhibitory concentrations {(M.I.C.) to be determined,

expressed in ug/cml.

The  tests were carried out with the following

products ‘of the invention:

25
Test A: Sodium salt of trans—N—(QFaﬁiné—z;oxoethyl)¥
7—oxo—6—(su1phooxy)—1,6—diazabicyclo[3,2;1]octane—2—
~carboxamide, the preparation of which 1is described iﬁ
Example 45 |
30 |

Test B: Sodium salt of trans—?—oxo—6—(sulphobxy);
1,6—diazabicyclo[3,2,1]Qctane~2—carboxamide, : the

preparation of which is described in Example 33c
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R\ Brevet s\ 17100\ 17143 GB. doc 31 January 2005 136 CLAI M5 1.°'c3ApBima TH°°
general formula (l), or one of its 5 salts' with a base or an acid: 10 (})
1s in which: Rl represents a hydrogen_atom a COON, CN, COOR, CONR6, R-7,
N (CH2) n"R5 or Rradical, Ris choseh*from t he group constituted by an

al kyl 20 radical containing from1l to 6 carbon atons, optionally
substituted by a pyridyl or carbanmoyl radical, a -CH2-alkenyl radical
containing at the-nost 3 to 9 carbon atons, aryl containing from6 to 10

~ carbon atons orrTest al kyl: cordadiumg feam7 te®fll caibhae-atews-Nt-he-ring of
" 25 the aryl or _aral kyl radical being optionally substituted b{ an OH, NH2,
NORi  al kyPY¥idialmeirhl nf n§SrtBRePxYb-b. 6 c@t BeALAEBAEC [An2allk

oxy radi cal
contai ni ng, f¢rom 1, t 0 %@p at Qi or b nor g¢ hal atops,. R6
and- R7 bei ng a|Wcillrelenti c%]lﬁé%r |($‘?’er ent., a eggﬁggggg%o ?omt gdhgr ou%B

const i But edtedyr ebédry dirogexamp b 4an al kyl - radical containing from1l to 6
carbon atons, an aryl radical containing from6 to 10 carbon atons and an

~aral kyl radical containing from7 to 11 carbon atomns,
"R\ Brevet s\ 17167 143p GB- dagg3hml anyany 2009k 137¢ pphkonabky -gulpshituted by

a carbanoyl, ureido or dinethylam no radical, ahd an alkyl radical -

~ cont ai ni ngPY¥¥&inl ket Heaf hbsubirhpexglibsi § tdi @zdabycachgiddfl 11 radical, 5

n1s eqLEgcééhéléch%boxamide, the preparation of which is
10 described in Example 42 ‘

Test E: Sodium salt of trans-7-oxo-N- (phenylmethyl) -
6 - (sulphooxy) -1, 6-diazabicyclo (3,2, 1]octane-2-
carboxamide, the preparation of which is described in

15 Example 34

Test F: Sodium salt of phenylmethyl trans-7-oxo-6-
(sulphooxy) -1,6-diazabicyclo[3,2,1]octane-2-carboxylate,

the preparation of which is described in Example 28b.

20
The results are set out in the following table:
M.T.C. measured-in pg/mi )
- TEST No.
Strains Code |A B C {D E F
5. aureus SG_;:';ll 011 HT3 |>160 |>160 |{>80 |>80 ._5 160 .
18. aureus Exp 54146'  glluc4 »>160 |>160 >80 {>80 [5 160
5. Pyogenes AS561L 02A1UC1 {160 >160 | >80 |»>80 ]1.2 |*
E. colli | 250HT11 |1e60 80 20 .20 | >80 |*
E.coli DC2 (permeable) 250HTS 80 40 |20 20 >80 | ¥
'E.coli(hyperpermeable) 2501IP5 20 |10 5 2.5 |20 * -

*: not determined
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. R5 is chosen fromthe group constituted by a COON, CN, ON, NHf,nu%laN%R?,

- COOR, OR, OCOH, OCOR, OCOOR, OCONHR, OCONH2, NHR, NHCOH, NHCOR, NHSOZR,

NH COOR, NH-CO -  NHR ou NHCONH2, R, R6 and Rl being as defined above; 10 R2
represents a hydrogen atomor a (CH2) A13BR5 group, ntl being equal to 0, 1
“.or 2 and R5 being as defined above; R3 represents a hydrogen atom or an

al kyl radi cal c&zgt ai ni n% m1l to 6 carbon atons; 15 A represents a bond
bet ween the two ¢arbdir & SPOFORAing  te i dRverPien &hgredpreRrd
~representinghaw AMdaAgeNbHALERY9R1AALERR) 1R 5 group, nil and RS being as
defined above, the dotted line representinhg an optional ..bond with one or .
ot her. of the carbon carriers ef the 20 substituents Rl and R2i n is equal

to 1 or 2; sent Lvalent -C(O-B- .group attached to the nitrogen
at om by theéxéﬁ 1&SEP' Bhd ga&eu b Cé‘ Pn -0- (C. i2) n"- group
attached to 25 Ahepharharutiiyall hecomygen 860m k- NBjacd &R ) 1g - or
-NR8 - 0- grou at%ached to the carbonyl by *the nitrogen atom n" is
equal to 0 BTEHAHAY R FR1RKBIen fromthe group constituted by a hydrogen
atom an ON, R OR YA, ~) / Y3, 2CH2SOnR, OSi RaRbRc and
Si RaRbRc r.adi cal , 'SP)GORT%UI% %Qﬁ%ﬁgirl%%gﬁ%uhl I%/ r-e'Eﬁ’ esenting a |linear or
branched al kyl radi cfiteonteaiaquegpuis eerdigioe: cgrdbon. at@ps or an aryl

radi cal containing from6 to 10 carbon R \Brevets\17100\17143 GB. doc 31 -
January 2005 138 atons, R being as defined above and m being equal to 0, 1
or 2; Y is chosen fromthe group constituted by the COH  COR COOR, CONHZ,
CONHR, CONHOH, CONHSC2R, CH2COCOH, 5 CH2COOR, CH2CONHOH, CH2CONHCN;

CH2t et razol e, protected
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CH2t etrazol e, CH2SOBH, CH2SO02R, ' CH2PO (OR) 2, CH2PO (OR) {odfpuaryrgfy R)
(OH) and CH2PO (OH) 2 radicals, Y1 is chosen fromthe group constituted by
the SO2R, SO2NHCOH, SO2NHCOR, SO2NHCOOR, SO02NHCONHR, SO2NHCONH2 and 10°
SOBH radicals, Y2 is chosen fromthe §?Bup constituted by the PO(CH)?2,
POOOR) 2, POOOH) (OR) and PQOH) (R) radicals, Y3 is chosen fromthe group-
constituted by the tetrazole radicals, tetrazole substituted by the R 15
radi cal ; squarate, NH or NR tetrazole, NH or NR tetrazol e substituted by
the R radical, NHSO2R and NRSO2R, R beirngima@s defi ned above; it being
~understood that when n is equal to 1 and A represents a ---- , | (H)R4
“group in which R4 is a 20 hydrogen atom and either X represents the -C (O
-0 (CH2) n" group i j Yo - or X.represents the.-CO NR8-
(CH2) n" gr‘oupll'n \Ahqbg}?wrﬁlcgf 1@}%1}}«%% %gr{nhlgai ;%OIBI"Op%ﬁ %I%%uépg 255 or X

r epr esent ssdltes -3BRINRB-bd€HD)r ,an gre@lp: in which -n" is 0 and Re is hydrogen
or phenyl, so all three of RlL, R2 and R3 cannot represent a hydrogen atom
at the same tine. 30 2. Conpound according to claiml1, characterized in
.that nis equal to 1. R\Brevets\17100\17143 GB. doc 31 January 2005 139 3.
Conpound according tmqclaim1 or claim2, y _ C(HRcharacterized in that A
represents a a grougég? defined in claiml. 5 4. Conpound according to

claim 3, character, in that R4 represents a hydrogen atom 5. Compound
according to gh/ee[ cl
di val eat -CO

ms | to 4, 10 characterized in that X represents a

(1)

15
in which:
Ry represents a hydrogen atom, a COOH, ' CN, COOR, CONRg,R+,
(CHz)n:Rs oOT c/”NR“ radical, ' '
R is cHK)Se-.eT'lR7 from the,group- constituted by an alkyl
20 radical containing from 1 to 6 carbon atoms, optionally
substituted by a pyridyl or carbamoyl radical, a
-CHz-alkenyl radical containing at the most 3 to 9 carbon
atoms, aryl containing from 6 to 10 carbon atbms- or
_ aralkyl: containi.ng from 7 to 11 carbon atoms, the ring of--
25  the aryl or aralkyl radical being optionally substituted
by an OH, -NHp_, NO,, alkyl radical containing from 1 to 6
.carbon atoms, an alkoxy  radical containing from 1.to 6
carbon atoms or by one or more halogen atoms,
Rs and R; being identical or differént‘,' are chosen
30 from the group constituted by a hydrogen atom, an alkyl
radical containing from 1 to 6 carbon atoms, an aryl
radical containing from 6 to 10 carbon atoms and an

aralkyl radical containing from 7 te 11 carbon atoms,
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group in which B represents a .-NR8- (CH2) fl' group - as 3%je%a}nrllléﬁéyi %005
. claim1. 6. Conpound according to one of clains 1 to 5, 15 characterized
‘in that the R8 group is a Y1 or OYl group, in which Y1 is chosen fromthe
-S02R., SO2NHCOR, SO2NHOOOR, S02NHCONHR ®nd SOBH groups and R is as defined
inclaim 1. 20. 7. The conpounds of fornmula I, as defined in claim1, the

- ‘namres of which follow trans -7-o0xo0-6- _

( sul phooxy) -Pleiiaddabi cyebsf 3tuked. | duot ane- 2:anasmexalri devarddct s dase
salts, in payil r i u .trans -7:-0x0-N-_(phenyl nmet hyl)-6-(sul phooxy)
- 25 -1, 6-di a%ﬁ{ey 10 % b 478e %ﬁe- 29 BBx ]&21 a BdFFﬁba‘%@‘t%ﬁH@ in
particul ar dodinumt ttansa-Jc@xboﬁ+(ét@M§idéﬁwétf@&@éé)‘@y(ﬁy'HQPR%% 1

1, 6-di azabi &y@%%ﬁ 2,1] octane-2-carboxam de and I1ts base salt’s, 1

parti cul ar ‘30 trans -7-0x0-N. -(3-pyridinyl methyl)-6-(sul phooxy)

-1, 6-di agabi cycl @[-3;2, Lk,Q6t @gelzbgagboxam de and its base salts, in
particul ar sodium trans -7-oxo-N (2 amino 2--oxo ethyl) -6-(sul phooxy)

‘R _\Brevet s\ 17100R47143 cB@setoc fhdfin 5Sthd, Grdiupz alumeyciltalcb, B 06t arm,

-2-car boxam’cgle a its. base lts, in particular sodium phenyl nethyl -
trans - 7-0X0-6- gﬂl pﬁ%ﬁxy)qol‘i%ﬁhdia Rycl®R{ 300H,] OCOR, 0OCOOR,

oct ane- - 2- cachukyl, abeons,, PieR essufon tﬁﬁC@R?PﬁﬁgbiﬁQ n f—g@9§9”&?ﬂ%~

according to one of clains 1 to 7, charactefized Tn tha conprises: 10

a) a stage HHRi /Y WHFeNHa: dbmfbumacoR-f bemtyaal tpfinedr eboved with a
car bonyj@ti on agggtrebgeg@g{;g%l %ty%rlorgl;etnheat resence (oéHZ nlbl%ie:gr%%pl?'

n';y being equal to 0, 1 or 2 and Rs being as defined
above;
R; . represents a hydrogen atom or an ‘alkyl radical
containing from 1 to 6 carbon atoms;
15 A represents a bond between the two carbon carriers of R,

and R; or a :{ group, R; representing a

hydrogen atom or a (CH;)yrRs: group, nh'; and Rs being as
defined above, the dotted line representing an optional
~bond with one or other of the carbon carriers of the
20 subs.t'ituents R; and R,; | |
n is equal to 1 or 2;
X represents a divalent '—-C(O) -B- group attache.d, to -the
nitrogen atom by the carbon atom,’
B represents a divalent —0- (CH,)pe— group attached to
25 the carbonyl by the oxygen atom, an -NRg- (CHy) yv— or -NRg- |
- 0= group- attached to the carbonyl by ‘the nitrogen atom,
n" is equal to 0 or 1 and Rsy is chosen from the group
constituted by a hydrogen atom, an OH, R, OR, Y, OY, Y,
OY;, Yi, OY,, Y, OCHZCHZSOmR, OSiR.RpR. and éiRaRbRc radical,
30 Rar. Ry and Rg 'indi_vi'dually representing a linear or
bra_nched alkyl radical containing from 1 to 6 carbon

atoms or an aryl radical containing from 6 to 10 carbon
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(FH)n (11 in which: 20 R 1 represents a hydrogen atom or 4 &Q,nu?)lrﬂ_étzeocot‘r’ed
COON N COOR, (CH2) nn R 5r CONR6, R7 or protected ¢ Nradical; "-NHR .
n', R6 and R7 being as defined in claiml and R and R ,s having the -
definitions of R and R5 respectively ®8claim 1, in which the reactive

. functions.optionally present are 25 protected; R 2 represents a hydrogen-

‘atomor a (CH2) n' 1R s, gro n' -j . bein efined as in claiml1l and R5
being as o%‘??‘?%'d R fowRrd Efg% #gfﬁée%e?@%‘é% gﬁﬁgc‘}“a?‘?ﬂ-lig g@uﬁi F8pPesénts a
bond betwegp jhe two carbon carriers of (HR 11 R 1 and R2 or a 1 group,

R 4 representing a hydrogen atomor a (CH2) n' 1R 5 group, n' 1 and R's
bei ng as defi nediabohesenhdrdot tidee | §neup epresentivigdarbyoptheon&PH, o

R\ Brevets 140 43 doc 3 uar 14 ' ith ot her of
t he car boné(irg’rriéeéréébf %ﬂz’subé?l uent éogﬁgﬁ’ané:o%%%%z\#’i S%SSQPrned

~in-cl abm IcHldooRe pr esgabrEeR , HOCHCCORACN, - cHINR r8zol &H2) préte8tedHNR  8-0
5 group, n" being as defined previously and R 8 representi n8 a h%drogen
~atonj prot@&tedrencisn F@I,{zs@gr (Fi50ak, SHYPOGPROY: FHdPEAPR) YOHpei ng. |

prot et e Ao B B560R -2 KON E A D Lo, 10 GECONHON, ©.
H2t etrazol e gr aljps ssubsisietutfedrbyt e | grdihl? SERRSt § - WOHRPCHEOBhE 30,Rf Ot ect ed
OSs, protgekel, GRRRCEET ol oS AGRR (Rob,boRlo! g5hed GePO
10 S03H radicals,
_ Y: is chosén from the group constituted by the
 PO(OH)z, PO(OR),, PO(CH) (OR) and PO(OH) (R) radicals,
Y; is chosen from the group constituted by the
tetrazole radicals, tetrazole substituted by the R
15 iadical; squarate, NH or NR tetrazole, NH or NR tetrazole
substituted by the R radical, NHSO;R and NRSO,R, R being
as defined above;
it being undeistood that when n is equal to 1 and A
represents a ’::}C(H)___R4 group in which Ry is a
20 hydrogén atom and ' |
- either X represents the -C(0O)-0-(CH,)n«  -group in
which n" is 0 or 1, o
- or X represents the -CO-NRy- (CH,),« group in which
n" is 1 and Rg is the isopropyl group, '
25 . - or X represents the -CO-NRg- (CHj) p» group-in which
n" is 0 and Ry is hydrogen or phenyl,
~so all three of Ri, Ry andrR3 cannot reprezent a hydrogen

" atom at the same time.

30 2.  Compound according to claim I,ICharacterized in that

n is equal to 1.
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aY1lor Ol radical, Y 1 being chosen fromthe SO2R , SO2NHCOH, g

. SO2NHCOR' , SO2NHOOOR , SO 2NHCONH2 , SO2NHCONHR and 15 protected SO3H

‘groups, a Y2 or OY'2 radical, Y 2 representing a protected PO OH) 2,

protected PO (OH) (.OR ), protected PQ¥H) (R ) or PO(OR) 2 group, or a
- Y13 radical, Y 3 being chosen fromthe protected tetrazole, tetrazole
substituted by the R radical, NH or NR . protected 20 tetrazole, NH or NR
tetrazol e substi tGRERPURA t hacRerdiagdi calo NEHS@ZR  ahd NR SO2Raigroups, R

. being as defi ot i ew t o obtaini ng=an ¢ tereRj at e conpound
of formula: 25 cote?ﬁoé/\ﬁ% CVM: tll%a\%B\rﬁ‘evr&pﬁef’ﬂ‘(ﬁ 7143 &H. doc 31 J&HRHE 200 5
142 R1, R2, R3, A and n haye the sane neani ngs as above and either X1

“is a hydr.ogen am and X2 represents a -Z-CO X3 group, X3 representing the
remai nder of*% %@%@g}or’rﬁ &tlied® lagent, or X2 is a -zH group and X1

~represengs a CO- X3 5 group, X3 being as defined above; b) a stage during

which the intermedi ate obtained previously is cyclized in the presence of
a base.; and-in Crapousyl epticedanbytostdgemal) ichaplaetedaddey and/Hyc St age
b) is 10 f%!lggggeb%none of geveral of the follow ng reactions, in an
appropri ate orderr 15759 35MBHTCIGR 6P on of the.reactive functions, -
deprotection of the reactive functions, - esterification

5. Cowpound according to one of claims 1 to 4,

10 characterized in that X represents a divalent -CO-B-
group in which B represents a -NRg~(CHz)xr group -~ as

defined in claim 1.

7 6. Compound according to one of claims 1 to 5,

15 :characterized in that the Ry group is a Y; or OY; group,
in which ¥; is chosen from the SO,R, SO,NHCOR, SO,NHCOOR,
SO;NHCONHR and SO3;H groups and R is as defined in claim
1.

20. 7. The compounds of.formula I, as defined in claim 1,
the namés of which follow:
trans —7—ox0m6—(sulphooxy)—1,6-diazabicyclo{3,2,l]octane—
2-carboxamide and its base salts, in particular sodium,
trans m?—oxo—Nj(phenylmethyl)—6—(sulphooxy)

25 -1,6-diazabicyclol3,2,1]octane-2-carboxamide and its base
salts, ih particular sodium, T
trans -7-oxo-N-(4-pyridinyl methyl) -6- (sulphooxy).
—1,6—diazabicyclo{3,2,l]octane—z—carboxamide'and_its base
salts, in particular sodium,

30 trans -7-oxo-N- (3-pyridinyl methyl)—G—(sulphooxy)
—1,6—diazabicyclo[3,2,l]oétane—z—carboxamide and its base
salts, in particular. sodium, |

- trans -7-oxo-N-(2-amino 2-oxo ethyl) -6 - (sulphooxy)
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_ saponification, - sulphation , - phosphation - anidation “2"H2%Yati%ti,

- sul phonyl ation; - alkylation; - introduction of a double bond; - -
formati on of a urea group; - introduction of a tetrazol group; - )
reduction of carboxylic acids. - dehyt4@tion of amide to nittile; -
salification; - ion exchange; splitting or separation of diasterisoners;™

sul phi de oxidation to sul phoxide and/or suiphone. R \Brevets\17100\27143
GB. doc 31 TFarfratipazgosvua b3« rbesang cor grrgoxanifg Ang, 1EfaPagteri zed

in that t%?elptﬁ r bany ﬂﬂpahf%rgo&&rghosen fromthe group constituted by

phosgene, osgene, tr1phosgene, aryl chloroformates, aral kyle

chl or of or mitteasylmdtidydl 5 chi or afransat es, al kengkoebl dsoll phoakes ;-1abkyl

~dicar bonat(fs,_ car b(gf%t- di i m dazol e and theii m xtures. 10. Process

‘accor di ng PP H BB 4 I G- 2102 tHAFREFEt #58d in that the

carbonyl ation reaction takes place in the presence of a base. 11. Process
-according to claim10, characterized i.n that the base is an amne. 15 12.
Process adtor diBmpaass| fom 8he chaerperefizod dfn & heempowndt ageobdihg base i s

~ chosen from the orgup constitujed by ampes, hudrides. gl cofglatgs, am des

comprises:

i0 a) a stage during which a compound of formula (II) is
reacted with a carbonylation agent, if appropriate in the
presence of a basge:

R

NP,

s NN

{1II)

in which:

200 R'; represents a hydrogen atom or a CN, protected COOH
' NR, .
. COOR*, (CH:)n'R's, <CONRs,R; or protected &f& radical,
. HR,
n‘, R¢ and Ry being as defined in claim 1 and R“and R'g

~having the definitions of R and Rs respectively of claim
.1, in which-the.reactive functions‘optionally present are
- 25 prqtected;
R'2 repreéents a hydrogen atom or a {CH,}n';R‘s, group n';
being defined as in claim 1 and R‘s being as defined
above; ‘
R; is as aefined in claim 1;

30 A’ represents a bond between the two carbon carriers of

== CH—R;

R'; and R', or a group, R'; representing a

~ hydrogen atom or a (CHz)n';R‘s group, n';y and R‘s being as

defined above, the dotted line representing an optional
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~alkali or alkaline-earth metals. 20 13. As a nedicanments, the products
. corresponding.-to forrmula (I) as defined in claim1, as well as their salts
‘Wi th pharnaceutically acceptabl e acids and bases. 25 14. As a nedi canents,
t he products as defined in any one of i@iains 2 to 7 as well as. their
"salts with pharmaceutically acceptable acids and bases. 15. Pharnmaceuti cal
~-conposi tions containing, as active 30 ingredient, at |east one nedi cament
accordi ng t @Bk ¥ithclamienson 3 osheld. oR tBeevedsbdi7 100 ¥ak43 GBfdathe3l

&
wth an ac & SherERIRar 1€ Hidr ochl o der 310 in which RIL R 2. RS,
A, n, X1 amd D% shaveftihedsame c1gganings as in claim8. '
R \Brevets\ 17140\ 17143 @B.doc s
HZ represents an HO-(CHz)n"-, HNR'g- (CHy)pe— or HNR'g-O-
5 _group, n" being | as defined previously and R,
representing a hydrogen atom, protected OH, an R’, OR’
radical, a Y’ or OY' radical, Y-’ being chosen from COH,
COR’, COOR’, CONH,;, CONHR’, protected CONHOH, CONHSO,R‘,
. protected CH,COQOH, CH>COOR” , protected CH;CONHOH,,
10 - CH,CONHCN, CHytetrazole gréups substituted by RTY,
CH,S0.R ", CH,PQ (OR') 5, protected CH,S80;, protected
CH,PO(OR’ }OH, protected CH,PO (R’ }CH, protected CH,PO(OH),,
a Yy or OY'y radical, Y¥'; being chosen from the SO,R’,
SO;NHCOH, SO,NHCOR', SO,NHCOOR', SOZINHCONHZ, SO,NHCONHR' and
15 'protected SO;H groups, a Y’y or O0OY'; radical, Y,
representing a protected PO(OH),, protected PO (OH) (OR’),
protected PO(OH) (R'} or PO(OR’), group, or a Y'; radical,
Y, being chosen from the protected tetrazole, tetrazole
substituted by the R radical, NH or NR’ protected
20 tetrazole, NH or NR’ tetrazole substituted by the R*
radical, NHSOzR‘ and NR’'SO,R’ groups, R’ being as defined
~above; |

with a view to obtaining an intermediate compound of

formula:
25
R, - _
X1\ . i
R *
(CH,)n | '
X, 3 2 (IIT)
30 . :
. b
in which: o
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R;, R’3, Rz, A’ and n have the same meanings as above and

either X; is a hydrogen atom and X; represents a -Z-CO-X;
grodp, X3 representing the remainder of the carbonylation
agent, or X, is a -ZH group and X; represents a CO-X,
group, X; being as defined above; -

b) a stage during which the intermediate obtained
previously is cyclized in the presence of a base;

and in that-:

c¢) optionally, stage a) is preceded by and/or stage b) is

followed by one or several of the following reactions, in

‘an appropriate order:

- protection of the reactive functions,
- deprotection of the reactive functions,
- - esterification
- saponification,
-~ . sulphation,
- phosphation
- amidation,
- acylation,
- sulphonylation;
- alkylation;
- introduction of a double bond;
- formation of a urea group;
- introduction of a tétra;ole group; -
- reduction of carboxylic acids;
- dehydration of amide to nitrile;
- galification;
- ion exchange;
- splitting or separation of diasterisomers;
- sulphide oxidation to sulphoxide and/ox

sulphone.
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9. Process according to claim 8, characterized in that
the carbonylation agent is chosen Ffrom the group
constituted by phosgene, diphosgene, triphosgene,

aryl chloroformates, aralkyle chloroformates, alkyl

chloroformates, alkenyl chloroformates, alkyl
dicarbonates, carbonyl-diimidazole and their
mixtures. ‘ '

10. Process according to claim 8 or claim 9,
characterized in that the carbonylation reaction takes

place in the presence of a base.

11. Process according to claim 10, characterized in that

the base is an amine.

12. Process according to claim 8, characterized in that

in stage b the base is chosen from the group constituted
by amines, hydrides, alcoholates, amides or carbonates of

alkali or alkaline-earth metals.

13. As a medicaments, the products corresponding to

formula (I} as defined in claim 1, as well as their salts

with'pharmaceutically acceptable acids and bases.

14. As a medicaments, the products as defined in any one

"of claims 2 to 7 as well as . *their salts with

bharmaceutically acceptable acids and basges.

15. Pharmaceutical ‘compositions containing, as active
ingredient, at least one medicameént according to one of

claims 13 or 14.
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l16. Compound of general formula (III) or one of itz

salts with an acid, in particular its hydrochloride:

- -

R,

5 1\
/N (I1IT)

(CH,)n

10 ‘in which FJl, R'2, R;, A', n, X3 and X, have the same

meanings as in claim 8.
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