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"~ concerne les codes a deux lettres et autres abrevia- (ions, se referer aux
'Not es explicati Vs ¥erentiier wekatodeboetnewabeegiationsdf rgmpanhdan debut
de chaque | a.Gazette du PCT. (54) .Title: AZABICYCLIC
COVPCIJ%DS %R%% RESRE WRER O RS, ™ %ﬂllﬁﬂfﬁ“?@@LARlE\S AN

Tl BACTER! AlpaAGENTS. {154 s Taﬁmﬁ-bamsag&f& CYCLI QUES, LEUR PREPARATI ON
ET LEUR UTI LI SATI ON COMMVE MEDI CAMENTS, - NOTAMVENT COMVE ANTI - BACTERI ENS
Rl (11 (57) Abstract: The invention concerns novel heterocyclic conpounds
of gengpal formy ad)jo@daihei roggdl HLaR. salvtoi or pa%owé h fgn,},gm d. The

i nvent| on al so con-
pages 697 to 699 the preparation of a bicyclic derlvatlve

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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cerns a nmethod for preparing said conpounds and their use3as’#EiTei /€8> in
partic- ular as antibacterial agents. (57) Abrege : L' invention.concernede
nouveaux conposes heterocycliques de for- nule generale (1), et leurssels
aver tine base on on acide. L: inver&ti on concerne egal ement un procede
pour ]a preparation de ces conposes ‘ainsi -que leur utilisa- tion come

nmedi canents, notantnent comme anti-bacteriens_ 31 January 2005 | NEW - :
HETEROCYCLI C COVPOUNDS, THEI R PREPARATI ON AND THEI R USE AS MEDI CAMENTS, | N
PARTI CULAR AS ANTI - BACTERI AL AGENTS The invention. relates to new

het er ocycli ¢ conpounds, their preparation and their use as nedi canents, in
particul, arl@s nti-bacterial agents. 10. In the journal J. Og. Chem ,
Vol . 371 .- 1972, "pades 697 to 599 the preparation of a bicyclic
‘deri vati Wwe mam thpr@ée&ﬂulaahyﬁmgnﬂ atChoHABMNIBI, ¥, i ¢o{Par COURi.aR: descri bed.
In the journal J. Chem Vol . 45, No. 26, 1980, 15 pages 5325-5326

t he pr ep&Haks Bn Cé)“f l@%ycli%dl-j‘éﬂ vatives with nolecular fornulae OCBHINO2
and C7H11N08% in ?‘g%t i cul ar gescrl bed. the urnal gm cal Revi ews,
1983, vol ‘Wo ErCPAY T B4 E I BB ﬂﬁ’&sg% rYon i |cycl|c 20
deri vatra@scai t bomobeauhar framul aeoCHORHSNE: aﬂamsQ7|d%)2:N2>@1al|l§/

~particul ar described. In the _journal Angew. Chem Int. Ed. 2000, 39, n 3,
pages 62% ?'b’*'é‘?’ée‘flhléyp‘i"eﬁ%ﬂfé@i’énoﬁ carbappylndafdicrl -mdl ecul ar fornul a
Cl12H12N2®y, J ar sgridad, S t hese
conpounds |r?51t]dr?gly% h%drng%%%?flggf %el d hailsz%%g% 3;%;0”%%%5?}% tgﬁgtsng ‘docunent s.
A dabj extybf domberniioy | §rohe & olpouhdls ceathogs pandinag ¢ tlrelfkelll ow ng

fornu'@%éé%c§¥)éoﬁgaiﬁyég from 7 to 11 carbon atoms, the ring 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 froﬁ 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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X (CH2)n R \Brevets \17100\17143 GB.doe 2 5 in which: _ <1 YARPETR Y be
chosen radical containing R may represent a hydrogen atom (CH2)n,Rs or
Ni b radical, 31 January 2005 a COON, CN, COOR, CONR6, R7 fromthe group
constituted by an alkyl from1l to 6 c%rbon atons, optionally_ substituted.
by a pyridyl or carbanoyl radical; a --CH2 -al kenyl containing a total of

~ 3to 9 carb n atoms 10 ar contal ning from6 to 10 carbon atons or
~aralkyl ra re&ﬁ?&?lﬁfr%bPPSanelt‘fee?nlfhéaF%%rFa&ﬂO@ﬁscaWeenﬁ R§ Bf the

aryl or aral kyl‘ radi cal beixg ©optj)-enakly substituted by an OH NH2: NO2,

al kyl cont andi iy feonel to 6 éarbon  at oms.gralgkoxy, ragreakbne@ngaidi ng
fromlto rbon at.ons one-or nore hal ogen atons, R6 and R7

Lo

bei ng iden?lyca EhTh cﬁ‘ﬁ"ér%ﬁt e 2gf6s 8% MPom 1 he 2gibuRs cbRASRGL @tsed by a
hydrogen atieminad alHode, comyt aiifipaaf namel

" E e féb%%a{?%%{ ﬁm%gnt al i ng from

containing from 6 to. 10 carbon atons and ara
20 7 t@® 1PoRdr pE-at 8RE, pt Pbhar! pisubbei tqmédarbycarmalrbarmsll ther ei do or

di met hyl ankpgsf adi; n | kyl radical. containing froml to 6 carbon
atons substltﬁt ed ggl:s R darrl?tgy2 radical, n is equal to 1 or 2 and R5 may

be chosen fir b EQEaP5th‘]DU<DrCQﬂStItUt ed by a COOHL CN, OH, NH2, CO NRGR7,
OCONHR, OCONH2, 11HR;  NHCOH, NHCG?
'NHSOZR Nﬁ%eﬁﬁi"’é& AR '6d e RHCR®),BR, JReumIRE tRENBGI Dy the -
- nitrogen atom by the carbon atom,
10 - B may represent a divalent -O-(CH,),..— group attached to
- the carbonyl by the oxygen atom, an ~NRg~ (CHz) pn— 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 t"h-e 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 ch-osen from the group constituted by the
tetrazole radicals, tetrazole substituted by ‘the R

radical, squarate, NH or NR tetrazole, NH or NR tetrazole

R:\Brevets\ 171.00\17143 GB.doc




as defined above; R2 may represent a hydrogen atomor a (éllizfaﬁuaﬁhg_‘mf’
group, n' 1 30 beingequal to O, 1 or 2, and R5 being as defined above;, R3
may represent a hydrogen atomor an al kyl radical containing froml to 6
carbon. atons; R\ .Brevets\17100\17143 GB_doc 31 January 2005 3 A may
represent a bond between the two carbon carriers of R, C(H) R4 and R2.or
al group, R4 representing a hydrogen atomor a (CH2) n, 1R5 group, nlj.
and R5 bebupsastutedi ngdt@aoxae,racﬁtec@lpttﬁﬁsbmeaﬁgpmkl NG afoRYi onal 5
bond with one or other of the carbon carriers of the substituents RL and
R2; n is 2udrfived ¥pove: X nay represent a divalent -C(O-B- group

attached t I m h rbon .ato 1 may, re nt a

di val ent ig HE?CI% &ﬁ&gf&é&g ﬁgﬂé h%ﬂ (t;r? t%e ggu%gn% é tﬁﬁ gen
atom an ramesentﬂ—l?_) n- GL @ragrpoum ahi alc adnd o Hehe hacnb@;gd by the
nltrogen aEO "is equal to O or 1 and Re may be chosen fromthe group
const it ut® hydrogen atom an OH, R, OR Y OY Yli 15 Oy 1, Y2, OvY2
, Y3, OCH2CH2SO . R, rlﬁ I@r@ e}r%gen@ 5§eRbI% ‘}T:I%r)&dl%afoluPRb and R,

i ndi vi dual |y represe ar ~or branche contalnlng
froml to 6 carb@hlchtuﬁsleroanraayl r adi cal contalnlngﬁfron16 to 10 carbon
atons, R being as defined above and m bei ng equal to 0, 1 20 or 2; Y may
be chosen from t BF ¢r BAH EoHsSertt sbe byCQ-hds OXF:)  COROUDOOR WIGOKH2, CONHR,

CONHOH, CONHSO02Rx ; €HZ2 CORRHR Z,QQIT]?J CH2CONHCN. ,
CH2t etrazol e, protected. CH2t et azol e %WOU&ZSOZR CHZPO (OR) 2,
CH2PTO( OR) (OH) , o25% MP@(%R)reéefm) tédued -OPRPRY- (CAH). - 20r@di dal shich.

n* is 0 and Ry 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 cis 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 e

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

isomers or of mixtures.
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YL may be chosen fromthe group constituted by the S®2R ~ SERHceHY 2005

- SO2NHCOR , SO02NHCOOR, SO2NHCONHR; . SO2NHCONH2 and SCB8H radical s, Y2 may
be chosen fromthe group constituted by the .30 PQ (OH 2, PO (OR) 2, PO

(OH) (OR) and PO (OH) (R) radicals, Y35may be chosen fromthe group

~constituted by the tetrazole radicals, tetrazole substituted by the R

radical, squarate, NH or. NR tetrazole, NH or NR tetrazole

R\ Hrevet s\ 17100817 28308, dedicpl Jaondaindogs 4ro0 sibstet Ui edarparhe R

radical, NESGRR and NRSPR ' fi ove; I ,hg
under stood that when n is eq&aﬁmggh?gangéggiép?%gg}t§ ai?oé¥§§ﬁﬁrnaﬁhich R4
may be a hydeblenaat ohimadrei sher bXamahedepbasedt, t benty@( 0orO ()" -
group in mhi&h ny is 0 or 1, or X may represent the -CO NR8-(CH2)". group
in which' H*94§* - and R8 is the isopropyl group, or X may represent the
-CO NRE (CH2) fy gr@palkeMyiiChiradicdss QadiRlds Midhpoen @, plenyl,
Al three of Rli R2 and. R3 cannot represent a hydrogen atomat the sane
time. A subfeEpoRfatems nienbeanti foal ssanhéesaht 8ldfyl tBdilrede ownpounds
whi ch can i n ith bases or _organi.,c or inorganic acids, together
with the iﬁ%g?%%fi’gé#¥%é?%fw§?c “for cﬁ??éfﬁiconpounds~nay, under -certain

condi ti ons, be mesentyl Th}eaa&mmmbbheaﬁn@a?bom@&on@ aonht aignedair-Bohhe 20
conmpounds of formuja (1) can independently from one other have the R S or

RS confi gurdt?hy, Hhd'eF¥ul drenr! tde naplehyl oredscalso therefore, the
conpoungs of forgpl ariky1 Presatad Lonthen ]l M@l P @ enAt LONBLS oF
pure atoms, is meant a benzyl, phenethyl or methylnaphthyl
 radical.
By alkyloxy radical containing from 1 to 6 carbon
,époms, 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 thefproducts“of 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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di ast.ereoi soners or in the formof a mixture of 25 enanti ofér daphwary 2005

~particular racemates or diastereoi somer mxtures. Aresult of the latter:.
is that the substituents Rl, R2, and R4 taken individually on one hand
and X on-the other hand can be in cis &nd/or trans position in 30 relation
to the ring on which they are fixed and that a subject of the invention is

therefore onp r (I) esegnted in the form
i somers orggapeans [ somar@j‘onifgf rr%] gfiur esaq{ }Jnelinsilé?%%et Sa(n%t}%%ﬁ\ 17143
GB. doc 3btlantwry 2005 5 By al kyl rad| cal cont aining froml to 6 carbon

~atons, is nmeant. a net hyI et hyl , prop i |sopropyl as well_as linear (r)r
branched butyl AmRgKE yit %rba%?fiﬁlt$ Br‘B@‘lC@izofafREWW-ar ddi eal
contai ni NG {4 QM Botfed wit Rl BORY 5§s§@ affcp}é ef8mpak!, !
radi cal, or a butenyl, pentenyl or hexen |ca y ary]‘D radi cal

cont ai Bi ngddiom,6 t pot@seanbon hibmsum;s n:ealrttum,phemalgmsmmpht byl
radical. 10 By .aral ﬁ}éf radi.cal cont, ah from g to 11 c r bon gt ons,
meant a b nium HEEROFLEE et HyF aEA . SBE; al3&A ok§*r adi caI

contai ni NGgAdumel, to lﬁeﬁﬁffpﬁﬂﬂlnéton&pr‘o?yq%@fﬂhé pagtisdtAl1 amBENOXY,
et hoxy, ' propoxy,: 15 isopropoxy, as butoxy, | sobut oxy, sec- butoxy
or tert- ity lemdingal . ByiRahydemiacom NVrdEmethyletbrnabaniheori ne,

bromi ne_ ot o0l ne R 818,40 B 1201 CRhs.RAUNAlade, UNIELRLROTRIS,! 2 cal
- 10 pyridine, picoline, dicyclohexylamine,  morpholine,

benzylamine, procaine, 1lysgine, arginine, histidine, N-

methylglucamine, or also phogphonium salts, such as the
alkyl-phosphoniums, = aryl-phosphoniums, alkyl-aryl-
phosphoniums, alkenyl~arylQphosphOniums 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 weer CiHI—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
‘representé 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:

R:\Brevets\17100\17143 GB.doc



f ormula: 25 Anong the acid salts of the products of fornul*d ¢ppuary Hgde

. formed with inorganic acids, such as hydrochloric, hydrobromc, hydriodic,
* sul phuric or phosphoric acids or with organic acids such as formc,
acetic, trifluoroacetic, propionic, bepzoic, malefic, fumaric, 30

- succinic, tartaric, citric, oxalic, glyoxylic, aspartic, al kanesul phonic,
such as nethane and et hane sul phonic, arylsul phonic acids, such as

benzene andcfuns Breveksldzio0Qy B, doc ,31_January 2005 6
par at ol uenesul phoni c _acid%can&%%é§ ﬁ?}bﬁeglgﬁ%ﬁbg¥cx8iﬁe?s?]%ﬁ%ﬂ@e*

t he- base- saf 1&GTOxHei G otudt Brofbdos A b ) )in pALSE-ADEFEL-M L | nor gani c
bases such or, e l e ) di um_ potassium |ithium calcium
nagnesiun13%§gﬁinﬁ€un1'ydP&%ﬁﬁii#eé%X}ﬁbﬁgéﬁ?%P%%§§%)such as, for exanpl e,
‘met hyl am ne;1, prdipyd i e To [3 14 R 00 e §% 1 ne, . triethylamne
;o Ny N- inetqylethanolanﬁne, Iris (hydroxyng?ﬁ§ }ggﬁ¥%%q%%$hﬁ%%,basg

et hanol ani F&1 50 1By MaditieulA® @iadiaim.di cycl ohexyl am ne, nor phol i ne

benzyl am Ne.rsRf=0CaH RS SN rgini-ne i stidine, N-- nethylglucam ne, or
al so phosphorni um sal tgqsO I\Zu(l&%éfsl%l élylalni%ﬁr}’yéﬂo“sﬁphéﬂ]@ﬁqo’%)yl - phosphoni uns,
‘al kyl - aryl -~ Ipkodihaaibiny.clal demy - laiotankn oS RRGMHIIE. e QAL &F1ARY, LD

annnniunls%gﬁéssugh as %et&g—n-bugé]-annnniunlsalt can be nmentionéd
anongst ot ers.’AngnEaF ¢ LofpodREsUst fornula (1), a particular subject

O e | Thekhan, S Byt KBTS g
t hese L -—1,6—d1azabicyclo{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
'aLlowing 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 Fformula (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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those in which R4 represents a hydrogen atom Anong the corodadsaf 2005

+ formula (1), a particular 25 subject of the invention is also those in,
which X represents a. -CO B divalent group in “which B represents an -

-NRB- (CH2) n" - group as defined apove and nore particularly, anong

t hese, those in which R is a Y1 or '~ OYl group, in which Y11 is as defined

above. 30 Ampng the conpounds of fornula (1), a quite particular subj ect

of the i MertidR/ detihg asnpbunds deiftihed bedf @'l ewid® mamesing tBeevet s

\ 17100\ 17‘% %GB doc 3 Jang;aé 2005 7 trans )
- 7- ox0- 6-7¥uHPphbtRys - 2 eRde Y3 2 S sdtiarfe-y 2- Har 8Bkehi &< and its

base sal tlseaéﬁhxp@riuﬁ@éféné h{Bnd 1 AP régé%oalr\% £BB§8¥EHH hyl) -6-

(sul phooxy) , 6- di azabi cycl 0] 3, 2, 1] o ane- e and its base 5
salts, in pat F‘PEU?%HWSS@& um hﬁf@r@ﬁ@n FLexceN2 ((4HpyyindRyyroumrethyl ) - - 6-

(sui phoo -,1 - di azab| oc_t ane -2-earl-ox.amde.and its base
sal tsE i )r%%%r i%cu eln %%lf{eén? “Gxo- N-(3-pyridinyl nethyl)- 6-

(sul phooxyy) ik0 ak, &emlataa@blme,h@[u%i&,, | ] oct ane- 2- car boxam de and 'its base

‘salts, i B/Padati euhaEsSAdiURLnd NeSicch- 0K~ Nid %aqm)ﬂocgrro ?yl ) - 6-
(sul phooxy) -1, 6- di azabi cyclJ_i . Ooct ane- 2- car boxam. its base
n

salts, i aratdd:ukar spdi,um TIH phertyl t r.ans-7- Qx0- 6 sul phooxy)
-1, 6- di gzabl cyclo[3 2|al] oct e-2-car§%§§/{ at§a4Ano Ter” sutbj t%of the

i nventi omyidrcglego atguoress (CHj)owi:RYs t deopp epar atand m‘ thei gnpeunds of
o2 gl B 0cep | ochalactorl zed L LIALI! Compr e, 20 @) a
carbonyl glonen agaH . dife aRRY ORJRLE IJE t e Presenge o a-hase: of

substituents R‘; and R',;

n is as defined previously;

HZ may represent an HO-{CH,)n’’-, HNR’g—(CH;)...- or HNR’4O-

15 group, n"  Dbeing as defined previously . and R‘g
representing a hydrogen atom, protected OH, an R’, OR’
radiéal, a Y’ Qr'OY’ fadical, 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(QH)(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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25 HZ -"k3 ° (Il) /N ( HX)n in which : 30 R 1may represd@ntyaauayyraiifen
atomor a CN, protected COOH COOR - ( CHz) n" R S, CONRGi R7 or
protected ~NR~-radical. '-NHR, ' R\ Brevets\17100\17143 GB. doc 31.
January 2005 R6 and R7 being as above defined and R and R 5 having the
‘definitions of R and R5 above respecti Vel y, in which the reactive functions
optional l'y present are protected; R 2 may represent a hydrogen atomor a

CH2 1 d 5 defi defi
(co)n R&tgr ngyle%n e& sge)% nffl%ble?e %ﬁm‘?ﬁé*"{:ﬁo %%rf‘%‘?)‘ﬁn‘gaﬂ%e ers of

. previously; n' nmay repre
R.-1 and R fonmuéaC(H) -R 4 group, R 4 representing hydrogen atomor a-
(CH2) n'" 1R 5 group, n" 1 and Rs being as 10 defined above, the dotted
"line representing , optitonal bond with one or other of the carbon carriers
of subs t i {uent R1 and R2i nis as defined previously; HZ may
represent an ( nn' -, HNR e- (CH2),,. - _ or HNR 8-0 1.5 group,
n" bei ®g as defi peviousl y(XI®nd R 8 representing a hydrogen atom
protected OH, a radical, a Y or OY radical, Y being chosen
from COH COR CONH2, CONHR , protected CONHOH, CONHSCO2R
protected CH2 protected CH2CONHOH,

in -which:

10 R'i, R’2,-Rs, A’ and n have the same 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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- 20 CH2CONHCN, CHtetrazole groups substituted by R, CH2S@2Ranug@ppO05
(OR) 2, protected CH2SO3, protected CH2PO (OR') OH, protected CH2PO (R")
OH, protected CH2PO (OH) 2i a Y'i or QY 1 radical, Y 1 being chosen from
the SO2R , SO2NHCOH, S02NHCOR , S02NHOOOR , SO02Ni . CONH2, SO02NHCONHR' _
and 25 protected SO3H groups, a Y 2 or.OY' 2 radical, Y 2, representing a -

protected PO (OH 2 | ! P g@) . .protected POQOH) (R ) or
PO (OR') 2 group, or- ggakggaggdP%g%, -&gﬁgéiﬁglcsdsen'fron1the prot ect ed

tetrazole, tetrazol e dehgtirhutied by thedB toadiealileNH or NR protected 30
tetrazole, NH or NR tetrazole substituted by the R radical, NHSO2R and
NR SO2R groups, R~ b&fhyfas28éPRied above; 31 January 2005 5 9 with a

vi ew t o obt ai ni ng an.iggﬁrggghggggconpound of formula: in which.: 10 R 1,
R2," R3, A" and n have the sane anings as above and either X1 is a
hydrogén at om and X2 repsesehienacxrZs€faXatigrnoof, dXAstepriesanrtrsng t he

remai nder of the carbon ign agenf, or X2.is a -ZH gro and _X,
represents a CO X3 'grﬁﬁkgﬁkéebmd%féﬁy%ﬁﬁinEBpF@%HﬂégﬁégHBaB§§8fstage
during which the intergatppbreobt ai ned previously may be cyclized, in the

presence of a base; and in that: . c) if appropriate, stage a) may be
preceded and/ oSty tide aeenbwed Bpageatorsundt eas 2phanageppropri at e

Oraer oo B ORIERERLENS, B SR STCOluAlE SRR HE
10 phenyl chloroformate or p-nitrophenyl chloformate, an
aralkyle chloroformate such as benzyl chloroformate, 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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'.Saponification,_25 .30 sul phation, - phosphation am daticH, JaBE3Hat409%

.- sul phonyl ation; - alkylation ; - introduction of a double bond,
formation of a urea group; -- introduction of a tetrazole group; _
R \Brevets\ 17100\ 17143 GB_doc 31 Januakly 2005 10 - reduction of carboxylic

~acids; - dehydration of amde to nitrije; - sallflcaL!gn; leon exghange;
- resolution or geparation._of diasterisoners; - sul phide oxidation to

- sul phoxi de and/o?‘S ?ﬁlﬁm%ﬁil b%%??%ﬁ1%%?ag@ﬁ??sélﬂ@aﬁeﬁutydéﬁfgs

phosgene, disphesgeranlir urRasgene, an aryl chloroformate such as
phenyl chl orof ormate or p-nitrophenyl chloformate, an aral kyl e

chl orof ormate suéB as banzyl ehllabf or matetadn ajhmﬁgﬂﬂcwfrmﬁﬁhﬁam_such
as net hyl chlar, kenyl. chloroformate suc s a
chIorofgrna?gg(gﬁg&gﬁbiﬁsg?gghb%ﬁégg 5881 AsPREFLCY ??Igﬁlﬂﬁﬁ onate, 15
car bonyls di i m dazs| ecanbohfiee] NMEY¥EUARS 62N PO &S§Hum ThEAFBBRLERN or
preferably takes place in the presence of a base or a m xture of bases

whi ch neut r 8 FeEPPRRt 8 cFAR +8rreatirplennbe iupedti cul ar be an anmine such as
et ot o oy T BEOBULELEN! B osBHLAAE, B Pyt 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.
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carried out using the starting product of fornula Il as a.:%a§énwﬂﬁ’é%@éss
is thus used. An exanple is given in the experinental part. I|f
appropriate, the product of fornmula Il;4s used in the 25 formof an acid
salt, for exanple a hydrochloride or "a .trifluoroacetate. As a base in
stage b), am nes, or also hydrides, alcoholates, am des or carbonates of -
al kal i or al kal pagroeatt o] 8l Safplead! sQcbegy
chosen for exanﬁﬁg fromthe |sta ab%ve Bis ﬁ g%ﬂglﬁg %‘5%?%?1%; aSS|um
hydri de caﬂflﬁhep@Eptﬁmummdxgnnﬂﬂt Ey\Bbduenskﬁﬁlnﬂtﬂfwm3168miqnlém_
January 20 | _nmetal .al cohol ate, potassiumt-butylate 1is
pr ef er abl ygﬁ% lala%\sﬁ%ngghif‘gfg Y8 SaAtgdising hg‘fjiﬁ‘ i?sFPF‘PﬁEPﬁ?I Qfyl)
anmi de can Palpadidtudar bhe tisehcthidd &AM BANALA.d, S U, OF LROLRFSIgHN
carbonate or bicarbonate can in particular be used. If appropriate, the
i nt er nedi a®e PPt ¥V HLr bammenten fheowvbdained in the formof an acid salt
gener at ed durlqg{ n reac and. i n_particul ar

et P Bl OB, BBt T G P BEC BB B 1 or m

hydr ochl ori de. I'S t en us e cyc I on
Cptlonallyparycllzatlon can be carried out without isolation of the

|nterned|ate of formula Il1l, The reactions nentioned in stage c) ar€ in
“general . 15 SFArestdFeacti 6hs, quow(ﬂm%g alpercsdirind 19ed iR t he

‘art. The reaetioe ungt iQns shigh,ans %%eangft%egé%y’ for protecting
are the carboxylic acid, amne, amde, "hydroxy a roxyl am ne
f unct t8ns. - Cleavage of the ethers 1is carried out Dby

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 803;-amine  complexes such as SO3-pyridine. or -SO;-
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20 Protection of the acid function is in particular carrietdt daPUpRY tH5
formof alkyl esters, allyl, benzyl, benzhydryl or p-nitrobenzyl esters.

Deprotection is carried out by saponification,, acid hydrolysis,
.hydrogenol ysis, or ,also cleavage 'usi n§325 sol ubl e conpounds of Pall adi um
- O Exanples of these protections and deprotections are. _provided hereafter

in the expery; al. part. .Protection of the amnes and, amdes is in
particul ar déglr%;&ithg&f%ﬁnﬁﬂﬁdfehe br MR PSS | dfedPdet iR vddie i salite 30
form of carlfaraids, iEBrpackhepiar @hdylpyrhenzy! s Phenyle tgltpugyl , or
‘also in the formof silylated deri vati%%g such aSs - erct%uty%reyljrre%hyl,
trinmethyl, SEFPARERA 6T fxdumlphbryla sakt bofyknsithelr dewingtivésa
R \Brevets W1Z21Q0},1714 ry;.2005 1 protection is carried
. out, dependi&%g on t%, :r%g'tgﬁpg%&ofo%%ﬁg@p%{gt%lc]f%le Toup; b x@@@?ﬁ?ﬁ 89 i t hi um
in liquid proeaded bhyp hheogepekyseataldr pastng sol ubl e canpounds of.
Pal | adium 0, by e a&ti on of an acid, or by the action 5 of
t et r abut yl ammoni uitf PUSFPHEE 1 BRaFERES 1gPe it GAdEEherwaf for prambde

experi ment abypate Biotiesti op of Lnes . i rri.ed t.in
parti.cul ar ilrf\ the form of benzyl Eg??g%éﬁ&%iﬂh@%r %é%-%%vaggmggﬂﬁé et hers
is carried @ubeByylhgdrdiphehysi shboroghogpsatabl e conpounds of Pal | adi um

0. An. illustratjon_j ovi ded_hereafter in th experinental part.

Prot ection of tﬁ%ﬁgl %ﬁoﬁ%%él?% THTTEY ot FHEEeA5P%t 4 dt%nﬁg?‘fti n the
form ofidet heish estrbosylic cardnatesg Ehe Lidefsc LD RgeatkWu as

al koxyal kyl _ et her preferably neth or nethoxyet hoxynet hyl” ethers, aryl
or prefer abﬁlls}()éfapgg,prggﬁgmg}:ef SE e&é%l ebyerifig | agkion of ammonium

hydfoxide”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 exauwple 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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silylated ethers, for exanple the silylated derivatives 2GmdaPrdned 005
above  The esters can be any cleavable ester known to a 'person skilled in
the art and preferably acetate, propionate or benzoate or p-

ni troben. zoate. The carbonates can fdr* exanple be nethyl, tertbutyl, -
allyl, --benzyl .or p-nitrobenzyl carbonates., 25 Deprotection is carried -

© out by neans known ta person skilled in the art, in particular
“ saponi fi ca?florﬁpde?rlt?%gnoJr?/%?%?n?:‘lz‘aea\?gge&ib?/ &EEb 1 ¥ conpungEagple

Pal | adi um Qpphyesohysbsf &y ach de HEAL WAL LI maheq1 hortthe silylated
derivatives, treatnent by tetrabutyl anmonium 30 fluoride. . Exanples are
provided in theT]é@(pbﬁl‘FJF@%m%‘Fl@ar@f Thieesuhphhei onovpadei oarirdedaotited out

by the actign 03_-.amn.ne I a 3-.pyri.di ne or .SOB-
R\ Br evet b7 10 135 50Hs S8 AASedelity B8 SR SRR de, by
oper at isng fiupyindiad, oie skt priacmdd f oecexaspke t hpepybkdicheosal t, can

then be exchanged for exanple by a salt of another am ne, of a quaternary
anmoni um of2Bf PEnCarkied et Y IXARPILRCEYSIS. 5 provided in the

experimental paphe TBGuRRESANYYH Ol 80O Solfdf 4] edroUle faL exappl e - by
t he action of a chlorophosphate. such as di net yl, ~di'benzyl or diphenyl
. chl or ophospiat &y Thee apicidbinorof eedotiane i ©rcaviaedmouintesmetihatet art 10

w th carboxyli¢ aci i an activation, ent such as alk .
chl or of or rfﬁ%/’ée&or a@@ftésrl%t hegg_cti € of aa‘ﬂ??d?ﬂ um®*hy dP8xi d@_¥gﬁ16iﬂean
appr opoi atifodhdrde Of THLivi B hnispdt Sde BXANPLESaPEE PHEVELSHNEr eaf ter

in the. experinental part. .151. The acylation and sul phonyl ation
reacti ons WET ca r gy buehbaroherng e oxy e £xamplehd sacproni @¢d ahn

appropri at&@aé}ﬁ&ﬂerﬁlb%ép acid anhydride or of an

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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appropri ate sul phoni ¢ acid halide respectively. Several exarpPaguave 2005

- provided hereafter in the experinental part. 20 The alkylation reaction is

carried out by the action of an alkyl or. substituted alkyl halide ' on the
hydroxyl ated derivatives, in particulariby a free or esterified carboxy

radical. Illustrations are provided hereafter in the experinental part. 25
The optional final introduction of a double bond, which is then preferably
si tuat ed befEXEEReHe caf bowadtidisaddanyi ngpPdarnnd HRlresdftecar rind alde by the

action of a,halg d_derivative of seleniumthen oxidation, .
accordi ng. tgghéf%%ggggng%%tfo a person skilled in the 30 art. An exanple

appears her eaf t esepartbhéoex psigreme] omddd tandhei L9 8B GRPE BaHM R group
which relates tq the .substituent R8 is preferably carried out by the
action of REPEFEGE SU7106CPFEARIGH: @lo&echni avesudioRD05 0143 apeapnopr i at e

i socyanat e apitheqaf see+NE. exanplLe. - r fter in the .
experi ment al Sart. The igtﬁggﬂcﬁgg%agFlgﬁgg r%?%?@sngﬁﬁpbg‘carried out by
the action of a halagéﬁauﬁd'déaimﬁd\@xo¢ﬁg§é§a@égcr£béﬂu@&bﬁaba§1¥9f t he

protected tetrazol e, rotection. can be carried out by hydrogenolysis.
The reductigheoFOQBPH§EEOOEaESBWHﬂ?S?IéaﬁaﬁeoéaFPPEBG Bﬁtogyaﬂﬁéda@Yion of

a borane ormgthoas whiehmageahe tRAbXefa2Bh¥dEbiBoulY LiRe . n
al kal i ne 10 borohydri de. The m xed anh?dride isﬁggepaégdfgg&hggaﬁ%Fg usi'ng
an al kyl chfBr ¥tdrhatie’s, Ax' exBripl eRssapdoHZlebave thiee wdpers nehiah part .

Cycl i 280 on ¥ Sact b ebhhi ¢ {ahEhbhE e B kB FRnET “cal phies {8t sutBhoxi des
and/ or -sui phonesundan thetcanekdd oot Hy peaparefi.a perackgpssshiate,

' those with these values which will contain reactive -
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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as met achl or oper benzoic acid or perphtalic acid or of any 3&tfgpuary 2005
appropriate reagent known by those skilled in the art. 20 Salification by
acids is optionally carried out by tg addition of an acid in soluble
phase to the conpound. Salification 3 bases can concern either the -
‘conpounds conprising an acid function, in particular a carboxy functiom,

or those conpr "ﬁ{&% Zprﬁggllflgggo fu#éé OfoON o pggs%%‘ic%n%ﬁt% derivative

or those conpri’sing eérocycle having an acid character. 1n the first
case, theclopetachbnens odr raclilouti s agd- arklatappr opfeat fondase such
as. thosenentioned previously. In the second _case, the pyridinfjumsalt is
directly ob"l*aPﬁ%Ele‘dlgri fgebRde3dadtbns el Sp3infertdrRe ipotid and

the other salds @i ORLA nadh dd Py h_;Ll%npy(rj diggimsalt. In either case,
it can also be carried out by ion exchange on resin. kF

R\ BreBet s\ 17100\ $ub48cEB. dbc Zie Jamesment2008vebtEvanplies Oiexafdf¢ cati on
appear hereafter in the rimental , part. %%% r.at i.on_of - eﬂanti omers and

di ast er i sdtret% ca?lsbemeﬁl&'%x e(ﬁ’tgut A or titng &SR Gued ot 15 a

person 5 yekid dfebrids ! Rhaldrodudt P | fhmall L (10 & H@Piyed Asbded | as via
the processes described previously, the conpounds of fornmula (1) can of
course be-aht¥ehbdaby thedithorsl i Yhthsehagrrageusigal 1y gt formul a

(1) in V"?l&ﬁ]ﬁ—%nd MR 2, R3 and HZ have the values which 10 |ead
wi't hou

directly conversion) to those of the conpounds that need to be
prepaied. |f apprguwe apertithaae wwilyddeservakheesimhenhion! iscordsain

‘reactive funpctions such as those nentioned above are then é)rot_ cted,
depr ot ect | ’cﬁ?é'l?rnrtisng FBEl REPytl Pratiouly fdgeap of ré?ﬁffot her
appropri atg,JRIeH Hidi& is equal to 1 as well as those in which o

A represents a ::;TGW"%%
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 cémpounds 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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synthesis. Protection and deprotection is then carried out 3AsT3E& BEES
.above. Such nethods are provided hereafter in the experinmental part. 20
The products of general formula (l)-have a very good antibiotic activity
on gran(+) bacteria such as staphylocoagi. Their effectiveness on gram(-)
bacteria, in particular on coliform bacteria is particularly notable. 25
These properties render said products as well as their acid salts and

phar maceut i ce¥#5S attepratli o bameosidisuyrl awttehyr - 6is ésuwkphestkglanent s in t he

t r eat nent of_:geg_ra-gg j 1.0 infections, in particul ar. staphy] ococcia, such
as st aphyl ococcal lsep%}?icée‘}r#]g%w’rélcll]g%c;l?ﬁnes"trba_pcfﬁﬁwc%? dflthdasrRe or
skin, pyodersmltsepin art sty aiddseam wounds, ant hrax, phl egnons,

-erysi pel as, ,acute, primtive or post-influenzal " staphylococcia,

br oncho- pnedrfsti, =7 Piiddhald atigisurlaxsh £t \Bréev satlgicrQo\ 17143 GB. doc
31 Januasg ; | so be, _used as. nedicanents i.n the
Gt m,%ﬁﬁa%%ﬁl(%ﬂwtﬁ ﬁqgjt?:e% r{%ntzgﬁa%oq;aml ¥ pa:'%f g&? iﬁls@osi eila

treat nent of colibacill oses and r'e Ions, i

and sal noneldad tinf éat ipeud iand.am sodtier, condi tions caused by gram (-)
ent invention is.-.,therefore also, as

bacteri a. SES%e ?ijmeecc :11; the pre _ .
medi cament s FARd 11 parti chiRP  antiBiothd SUEasEEntls 6 1He sidivstls of
formula (1).(3,a5 1eldthed-abewehoxglapel.! as their salts with |
pharmaceutical |y _acceptable acids and bases. 10 A nore particul ar subj ect
of the invention®s, sibieckedi @anenthe t hénpeoddons ofisf or millsa (| k:has
descri bggl Q¥RalButhi-ch nis.eaual to 1 as well as thgose in which A
represents ?ﬁlS group”as dg?lrﬁ%d&a 10?/%8,0 gﬁaﬁﬁﬁnﬁgﬁti‘%@l Fafhos¥§ not
the compounds according to the invention as 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
‘fprms commonly -used in human medicine 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 talc, gum arabic,
lactose, Starch, magnesium stearate, cocoa butter,
agueous . or non aqueous'vehiéles, fatty matter of animal
or vegetable 'origin, paraffin derivatives, glycols,
various wetting, dispersing 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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which R4 is a hydrogen atom. A quite particul ar-subject Jf TH¥dHveRPPon
is, as nedicanents, the products of formula (1) in which X represents-a
divalent -CO- B group in which B represents 20 an. -NR8- (CH2) n" - group
‘as defined above and nore particul ar¥, among these, those in which R8.

represents a Y1 or OYl group, in which Y1 is as defined above. Anong the

conpounds 0}1; gr[(l)rrml acﬁllg a.quite arti cultar sg‘% ﬁctr of the invention is,
‘as nedi cafBht PTG EonhBuitls ARPERPERE oS8 W HE n C¥FHASE L 7- ox0- 6-
(sul phooxygdpydogdni ¢l #Zabi & Ghdxd:3, 2, 1] octane- 2-carboxamide and its
base salts, in particular sodium _trans.--7--o0oxo0--N (phenylmethyl ) -6-
(sul phooxy) - It18: di a3BbLE5ee B, 2dpsact Hasies- cackordindge &l ks, base

- 30 salts, 4 ti diu rans, - :/-.Qxo0- 4- pyr.idi

met hyl ) - 6- @uq%%%oxw%%%@di arzEa}bl cygf%li%e,lge;l i\%?:t an%déf%%%rj%'boxa%l%e and
its base ahhirsistratpesiicobtes Sodi uhe BroBuevetshiide®el(143tGRh4loc 31
January 2Q05 17 trans -7-oxQ-N-(3-pyridinyl nethyl %] 6- (sul phooxy)
-1, 6- di azdl5 cyEPToEFIPLEgctRiferl cdr BoRad dtPAndi 5 BaSedal Y in

“parti cul arg,s0di MRy d I 8ASmad ; Ox@e it éﬁéag&@,au%tomas%tﬁﬂe& Girr (B gaoxy)
-1, 6-di azabi cycl o[ 3, 2, 1] ocfane-2--carboxam de and its base salts, in
particul arll soef uniphenpetwebnl 0r3hs 97- ool 6-1&ul phopry. . dal, . By .

di azabi cycl 3 1].oct ane -2-carboxylate. A subject of the invention is
al so the ifﬁzrp mal%s’zn%%ﬂeauli iFal* & v(?ac{]"i%r{gl{:éarft aining at |east one of the

conpoupds accordiengptredtbesi mentbeRuds def) nednaboVes &% agkb¥e as
ingredient., These conpositions can be adm nistered by buccal, rectal,
par ent er aldisiniegtantg fion murgheedulias trameat sor

Finally, 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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15.- by local route in a topical application on the skin ard JeR&HUCHLS
_nmenbranes. The conpositions according to the invention can be solids or

l'i quids and be presented in pharmaceutical forns comonly used in hunman
nmedi.ci ne such as for 20 exanple, plain.D? sugar-coated tablets, gelatin
capsul es, granules, suppositories, injectable preparations; ointnents,
creans, gels; the% are prepared according to usual nethods. The active

i ngredi ent (s) caniBe tPRES peratedami th the excipients.. .usually used in
Lhese 25 phar Taegyblicah GONRASLbIANS oBHEDBR:LALE, gumarabic, lactose
starch, magnesi um stearate, cocoa but aqueous or non aqueous vehicl es,
fatty matter of Hni malecolavegelabl eedghgin, paraffin derivatives, glycols,
various wetting, g[s ersing or emulsifying agents, 30 preservatives. These
conposi ti ons can' aFti chFSF B8 bFésented in the formof a powder
intendeds to be . gdi sspbyedoRi&Bigyats \ 17100\ 17143 GB. doc. 31 January 2005
18 extenporaneously in an appropriate vehicle, for exanpl e, apyrogenic
sterile water. THEM&dnearerdary d@Bemaa$|EQeetc©mdtng to the illness
~treated, the patf t Fasgugg og dm nistration route and the

pr oduct con5|dere can or ex%ﬂ%? bet ween 0. 250 g and-10 g per
day, by . oral route in man, mnth t he product described.,in Exanple ., 1 or:

al so betmeen 0 2 g,and 10 g per day by intranuscular or intravenous
route. 10 TH ts of formula (1) can also be used as disinfectants

for sung cak;bRShUHE al| a s ect ' he
producgé 1$orn% aegﬁf} F182 # %x |%e %rgv?%%g%gﬁgégggf%’ggo?ﬁgbg salts
with aci.ds @ﬂyroma@@mt$cular thelr hydr ochl ori des,

3.16 g (10.6 mmoles) of the hydrochloride 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 overnight at

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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15 as new industrial products and in particular as internedi adeigivoddebs
necessary for the preparation of the products of fornmula (1). The produtts
of formula (Il1) are known or can be prepared according to nmethods known to
a person skilled 20 in the art. RefeRénces to the literature as well as.
preparations are provided hereafter in the experinmental _part. The -
foll ow ng exanples illustrate the inventi?’cp# w t hout however limting its

scope. .. 25 Exams e3-19nt hel @xhnpied efi fghﬁoﬁqnﬁ@l%ffﬁl etagned
bbr evi at i ~ : ADY: i ' EA:
I g e B Ty e L e

propyl) - 3-tet Bdcardhb@f ddfa de ToAlrioe bosligdtrdye i eydt s igA00sAd 143 GB. doc

31 January. 2005 THF: tetrahydrofuran AIBN. 2,2'-azo--bis-
i sobut yr om% r“fq'1 Ojflg\a/letrﬂﬂré:blul ar nol ar wei ght MS: nass spectrometry 5 El:

el ectrgni ¢ inpagfe SIAGcSREINdREY: hAN TBSS 18RECt RRIRIF Y o FARyaf8stnat om
bonmbar dnent Exanple 1 10 di phenyl net hyl _
Ci s-7- oxo-aterasdidreaz ablf cyobofd 12, Hozisumws J4opevpagbate ther6 gtiid0. 6

1" Cphony | FECAME BT pebt i ReRr Spkor - et (i 2887 thegyetha e i n
the JapanesdnBai=td Agpldveidzent i Q88teh? Deduced pressure.
1.90 g of the hydrochloride of trans-3-hydroxy-4-
 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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15 is mixed with 100 m of ethanol and cool ed down to 10C. 3ludegRiary $0Péam
of nitrogen, 1.84 g of NaBH4 is added over 15 minutes, whilst naintaining
~the tenperature between 8 and 13C. The tenperature is left to rise to
.anbient tenperature and the reaction nediumis left in contact 20 for 1

- hour 30 minutes, Another 380 ng of NaBH4 is added and the reaction nedium
is left to react overm ght at anbi ent tenperature. The solvent is

evapor at ed SMEPGFAEES: ¥@deEd resuessupressUre rasictuer $a akeraiup-14 iy 50 n
of water angdg2 ust fr 0. to 2 uysing concentrated
& 25 4hge pgrbau@(él %ﬂa 20 Lo g T’ % AT Eaef Biuced

hydrochl oric acid. The reaction fedi um 1S evapor

pressure. ' Thbrogektiodraghiydun {(idppraxbyapebyrdfsBvelyi s1washed Wiwce Wi th
100 nml of eth nol then thg solvent is evaporated off under reduced 30
pressure. 3! iﬁf §56f thedhGHiBERNEFPEBE0RR h?Hhﬁ%y-aIletate 9/1, 8/2,

(phenyl net hyl/s- 4opkpy QE'aﬂbn%BE:OBéQO'aﬁd %‘ilaﬂ ZedPdg! 9). 1S thus,
obt ai ned, which corresponds to a yield of 9 ﬁ revet s\ 17100\ 17143

GB. doc 31 January-2808 20 The QaQDOge( ie. a mltesre) wiftht hedueego DEAD

obtained p i ted . _of et hanol t hen added to 900
ng of Pd/E é%%&lgtﬁ% hﬁlrléhy}ci Seﬁg “%Pgﬁ?laﬁé in 30 nm of ethanol. 5 The
reacti on medi um Thl:befafoﬂﬂder1saagahﬁdpm§@8d ahmspherenati pNapMRl Ressure

over ni ght, Itﬂhen tngy cat aI is elimnated by filtration and the ethanol
is - elimni4bed 8e\/‘<%oP tlaonllﬁnﬁépHr ERicdd Pr essupdded.90 Hfoért he

D6, Qo] oy ot Sheaie: MO R D) PRSI NEDLORRRLEAC D ("

“conpound ob¥athedthpl evicetsity i ¢ hwrx ext 1 i &) ﬁd) gi{ @Ihﬁﬂﬂh 20du2@, M of
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 thén 90/10 mixture of
dichloromethane and methanol. 0.87 g of diphenylmethyl
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“water. 15 Then concentrated soda is added until the pHis ‘appieidTatrdly
8.5. Then, | m of allyl chloroformate and concentrated soda are added -so
as to keep the pH between 8 and 9. The reaction mxture is extracted with
ethyl acetate 20 then the aqueous phé§% is acidified to pH 2 by the .
addi tion of concentrated hydrochloric acid and. re- extracted with ethyl

acetate. After . diyi and _evaporation of the solvent der r.edyced.
pressure, %&§93gh¥g?8§ ugepﬁpg ﬁg%anrSB?QPﬁg8 $hVCh %ggtgieﬁsu ﬁFﬁsa 25
m xture of oBtahhedonet bane gndigt Banokg then the solvent is filtered and

~agai n evaporated under reduced pressure. 1.40 g of trans-3-hydroxy-I-[-(2
propenyl oxy) caPBonie) - 41pi0Fer M HEdr opdhoi thaci gommpunds7 oftainesl g

yield of 6Q%.4 t ak 3.2 (12, 6. I e oxy-acid
above and Bg§2§8ﬁ%¥§t??pﬁ%%%ﬁ%ﬁ%@p%?n%§ g%eégiggo vggg%ﬁ%%éq%’ rgi??l'{lTHF at
0C undér aofi diphergehrodfiet@COR1b, nB36f yDEAD iTEA t hbiv addedramiaraf t er 15
m nutes the reag%i n mxture is R\Brevets\17100\17143 GB doc 31 January
2005 21 . eVhpof4at8d-under reduced pressure in order to obtain 12 g of

crude product. The reafddioh Ml SipunidfredeBY r&EOMBLOILARRHRN
-silica by progressively eluting wth a mxture of dichloronethane and
et hyl acetag@rergtupg 2fors5firvg heougepdlatmelnuteesi st didnted| awdtbnes.

2.72 g of gj in a mxture with reduced DEAD, ,and phosphene oxi de
i s thus ob‘%‘?‘c’fﬁie‘%‘c‘g’g@%‘?% pr ontgued” tabg?’ai H"aﬁ%&élé‘d WFERD| B8 ORIPROLS 11 of
DVE and. .$Sohitidn aof NMNa€dkkisohatd o i Bonddeden Aieh 4 =40ubouh of

contact, the reaction mxture is extracted twice with ethyl acetate, then
aci di fi ed TS PHR 2PRPERNake HBEferanats @fbxTr adthal WFgADéChphaget 4Fe. After

drying andirjed over sodium sulphate, then the solvent 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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evaporating the solvent under reduced pressure, 1.07 g of Hydroxgracid®si s
obtained. 15 1.0 g of crude hydroxy-acid is dissolved in a mxture of 5 n
of dichl oronethane and 2 ml of nmethanol, then treated with an excess. -of

. .di phenyl di azonmet hane in dichloronethane3 until the starting product

- di sappears. The solvent is evaporated off under reduced pressure and 20
the product .is purified by chromatography in order to produce 1.39 g of
diphenylnetﬁ?ﬁﬁﬂikiéﬁihydroxy-l-[(2- pr openyl oxy) car bonyl ) - 4-

pi peri di neprgRano:; (M =.423 Q). .. verall yield of 26 0. 1.2. ¢
(2.83 mol es) o ﬁ]’% (pérwgé‘l?ct% c‘?%%aé?lr?é’ﬁ%%rféx)ioﬁfﬁ%ﬁﬁ%ﬁlmﬁlm!s%m ved
under a nitregeh atnosphere &kn 23 m of dichloronethane. Then 390" Al of
acetic acid J%pen 860 Al_of Bu3SnH and 70 of Pd(PPh3)4 are added. The
solvent is éV&pStht B4 % Whekesk cetficblieppesdurs cbtagnesr mrewabtaly 3. 82 g

of crudes pr aducti gdy16Rd Sn 3Q Was i trol eum ether,., 1.27 of
product is obtai ned which is fiIt2$gd%%%€%¥$ic%&mﬁ?hO%dggﬁFoﬁﬁhfﬁ , then

with a 95/ 52thd@%9by1@edgktur e of di chl or onet hane and methanol. 0.87 g of
. di phenyl net hyl R Brevets\17100\17143 GB.doc 31 January 2005 22
cis-3#-hydroxy-§?%?pe%§ FhépPopBRgar® (M =188 gfoi srergs obdsimed, i.e.

a yield of Ey8rod8f mBmbbpdeae elofhal h§-£08RPUN t-ai previously
is dissolved in_25 m _of dichloronet%aﬁ%, gﬁl 59%f%S?gﬁgéggﬁﬁﬁ(c1§5000c1)
, 336 | of FTEACT14atalyst prmralapeaddeddandhthecaetithomediuleirs kef t

toe.reagt. abngilienka,-t ratucre for five hours 30 mnutes, then diluted
wth dichloronethan'e?r ?gﬁﬁ%gegébvlﬁﬁgﬁ?hg w th an aqueous 10 sol ution of

tartaric acid atTHo®Y%cathdysni ths a fadltetiean ot $odinum pHOSRhaLE, butfer at
pH 7’_the Q&&Qﬂé%a@@ ngfsunder reduced pressure in order to 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 ig 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%. |

NMR spectrum 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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dried over sodium sul phate, then the solvent is evaporat ecff101’1?1“6’}*Fdfe|2005
reduced pressure. 380 ng of crude product is thus obtained. 15 -
Purification is carried out by chromatggraphy on silica, eluting with a

di chl’'or onet hane/ et hyl acetate m xtur 5/5 with 0. 1% water.. 184 ng of the
conmpound of the title (M= 365.43 g), .i.e. a yield of SQ%is obt ai ned.. 20

- NWR spect rgym afy the proto In CDC13, at 300 Mz, chemical shifts of the
peaks in ppm%dé—rmltiplicity: 1.60 to 1.88 (mM : NCH2-CH2-CH, 2.48 (m

CHZ- CHzZ- C@igﬂqeﬁfylrl(ed:)hyl 2 90 1) -0x G- 8ot a- B-ddalf Nyclo [THR; N CH2 4. 50 (d)
. 25 CHO CH2: 6. 89 g 2 CD2CH (CGHB) 2 : 7.33 (m) (CBHB)2. IR (CHC13) .
1784, 173L°HHYH- €8 496 Em1 M5 (positive electrospray) mz: [M 365

R\ Brevet s\ 171G\ 17“'1413 B 596 3hmdapuary 4005173 B@aRIGhlSide of
G s-7- oxo- 6- oxa- | -azabi cycl o[ 3, 2,1 ]octane-4-propanoic acid 176 ng (0.482

mol es% ofdmfe%rpﬂmrdtylobt ai nedtlpm@ﬂrbtﬂsﬂ’@rmsw% Ell&%bidmer@cqi:)ahﬁ of
acet one of 10% i a medi umis-
left . “ﬁ’c @4 336]hydrocéfen ﬂiﬁ ﬁ%@é 1-3'}.5% 1 Pg‘?cg % for 3

hour s. 25 CH¥Gn Of gaéal yst anesal so- adcieﬁ(@ry:_b,lt_lsa r egfsi omlsnﬂeftofo 10
continue for 1 hour 15 minutes. The catalyst is filtered out then the
sol vent | Sichlgramatdns f akeler HEgGcedQFITRI ¢ PRIBFdedt 0 BBEEF N 146

ngy of pro@ tﬁ nH1g product is reacted in 10 mM of acetone with 35 15 ny
of Pd/ C at 00?Ejby wei ght under a hydrogen atnobsphere and the reaction is
left 1@ conpl ethef areatthom medium is cooled 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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[

‘The catdlyst is then separated out by filtration and the Bl f3aitagy 005
-evapor ated under reduced pressure. 137 ng of crude product is obtained
~which is crystallized 20 froma m xture of ethyl ether and petrol ether. 75
nmg of the sought product (M 199 g), iszdhus obtained i.e. a yield of 78%
NMR spectrum of . the proton In CDC13 , at 250 MHz, chem cal shifts of the
peaks in ppm 25 and multiplicity: 1.30 to 1.63 (n) and 1.88 (m

NCH2- CH2- CHTrang57(p¥o 6€bﬁa CH2z@Dic8clB63( a) 1dndt3n38 -aakticCH2ilN - CH2i

4.65 (d C : | 1785, 1717 1
30 NB((LAB) nfiKﬁg}%m 8§ fféoﬂmwggé)chérEb%t§¥¥ﬁﬁﬁ%\1?@%%1%Eﬁdé@ gg*

January ZOOEXREﬂPEéanIa% 2l Phgay eyl £ té@@@oﬂeoéﬁd6'380xr§% Q?t%' cyclo
[3, 2., 13 octan-4-acetate .A 94 ng (0.259 nmmol es) of the ydroc ori de of

5 di phenyl ne®hgtveE ams- 31%?dﬁbkyW@19@¢péﬁﬁdﬂmematet@gethewpounﬂﬂ(Nhn 361. 87

g) (desgglbggefg Fros d. Chem-. Chico. Ther - 1982 - 17(6)531- 5)
.and 7 of - ICH? one hane are mixed together under an inert

at m)sphere 10 Thiee r ezstdtoiomediadiing deol ¢d adedn usides an i 5eabstbn and 19

| of dipho ne |s i njected. The reaction nedium Js agitated for-25

m nut es, %kp Fpheyre ﬁ?#@?%m?%j%%?%%ureThe reaction nediumis agitated at

Al ent "t eper atgie 7 30, HAWLSS ? anhipe oolvent | poevaRoraled. of f under
15 reduced pressure. The reaction fumis t en upi
t ol uene. then the catalyst is ellmlnated by flltrat:lon and the

10 =solvent 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.
25, A solution of 0.91 ml of DEAD in 2.5 ml of
tetrahydrofuran is added. The reaction medium is left to
react for 3 hours 20 minutes, then 8.7 ﬁl of 1N soda 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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36 | of TEA then 31 ng of DVAP are added. The reaction rredi%rrﬂ?%uan‘.ééizé’éf’f or
15 minutes at 20 100C, then left to return to anbient tenperature, ™ 7 "
foll owed by washing with 2 times 4 m of tartaric acid at 10%in water
then with 4 m of water saturated wit®&® sodi umchloride. The reaction

medi umis dried.over magnesi um sul phate 25 and.filtered, the solvent is
then evaporated off under . reduced Rressure. 7 of oil _is obtained which

8
i's chr omatBRFEHFEY  on SWiRRAEE: wi £A15S5F5 n??@ungQﬁ - dodifiSStonet Rane and

cethyl  acéLahieoAs &h USPE - us@e Ao daiBe@f pLxpeGLed compound (M = 351. 405 g),
inthe formof white crystals is thus obtained, i.e. ayield of 39 0

Exanpl e 2a R \ Hre¥et s§ 17000\ ¥7it8 CBWIRIFE Jahualyl200Bepbylethyl
Trans- 7- oxp: 6- -1 -azabicycl o 2, 1]octanz4-acetic cid ,38.7.ng (0.110
ol 65y of CHhe R TA b i hot B ekdis o2 288 FhEr 1258 51§ (i et one
and 38sny of (Rt Gaasdalyste at 10pHIWORMIDIS B4t xeg) t oges her cunder an 5
i nert atnosphere. The reaction nediumis placed under a hydrogen

at nospher eokftaierdml 1 pf essurkeld ofh@l reaction mediumis left-to react for
45 m nutes, then {he at?gyfé -] Q?nQ$§d pﬂeftéééﬁéﬁﬂa a?ﬂté@ﬁedlo
re "6 My o é

solvent is evaporated off” under uced pressure. cru pr oduct
i s thus olpmdwniethslRecsydt aBRzamilonofi s dhathilieacbmetthdrieom &tdy| mekddr in

order to obtain 14.2 of white crystals of the expected conpound
( CBHLONO4 ERIHI5. )3T 1RETY %ﬁ/‘%‘i’%%?r%g 15 Exanpl-e 3

10 An excess of 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 mixture as eluent. | . ; 'ﬁ 

| 2.00_g;.of white crystals-of diphenylﬁetﬁ§i éis—lg
{(1,1—dimethylethoxy)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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di phenyl net hyl cis-7-o0xo-6-oxa-|-azabicyclo [3,2,1] octan->4-dg@ate 2P05 g
_(5.78 mol es) of trans-1- [(1,1- 20 dinethyl et hoxy)carbonyl]-3-hydroxy-4--
pi peridi neacetic acid (described in Eur. J. Med. Chem- Chim Ther - 1982
17,(6)531-5), 7 m of dichloronethane,28.03 g of triphenyl phosphine and
22 m of tetrahydrofuran are mxed together. . 25. A solution of 0.91 m
of DEAD in 2.5 m of tetrahydrofuran is added. The reaction nediumis |eft
to react for 3 Beddsg20fntheatbydrohkhoBide ofil dbphdhysadahi/s cadded and
agitation i rried out for,.1 hour 15 m.nutes, Followed by _extracting
twice with g?ﬁnggbgtBﬁg?rlgbn?ﬁgﬁéﬁﬁfu??Fﬁng$eﬁP#?rmFPﬁmENahydrochloric
acid, then fextuaati agi;iN®gHIINEM W by 1etghvl ACelateusTheQrgaRY ¢ phases
are conbi ned and washed with water saturated w th sodi umchlorid€, .then
~dried over R:-EBrév¥t§l4796088%143 GB.cioc -31-January./ 20P5 26 magnesium

sul phate; filtergd;and ve is vaporat ed .of f pnder reduce
pressurg% 1.37 g@%%gf £E§§F?§h cgggPaI%e% Sl,f¥Hi§§F%yI€?ﬂV?tlon ©
(3a. al pha. , Faraaphe. )quédrexiahidr 0oZ- 0xBata1pha. 378] RYHhE| NeheRah§dar-3H)

- car boxyl at 2H21 -Me259. 304 g) is thus obtained, i.e. ayield of 91
% 1.37 g (g‘.lﬁé?flmgr‘é BYotdthe? 3BhpoRed obtaskere - pr ehydterhlandds2 m  of

'dichloronetnagg77a5§)nixed toget her under an inert atnosphere. 10 An
excess of a solution of diphenyldiazornethane in dichloromethane is

introduced, unti®-%hedst@t7i"nguypriszhict of ditdwp peamsourkheCsd,viens, i ECLhen
bt ained 1L RHIRT SRR LSRR Srartor apnySaRhisrpRschagengare T
g : mixed together under an inert 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%. ' h

-

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: [MiNal® = 374°. |
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di chl oronet hane, then a 95/5 di chl or omet hane/ et hyl acet at é1nV3Peey 805 -

eluent. 2.00 g of white crystals of. diphenylnethyl cis- [(1,1 ..

- di net hyl et hoxy) car bonyl ] - 3- hydr oxy-4 20 pi peridi neacetate, (M = 425.528

g) is obtained, i.e. a yield of 89% 4% 6 g (1.41 mvles) of the conpound

obtained previously and 1.93 m of a solution of hydrogen chloride in

- met hanol . 7. t./|l are introduced, 25 The reaction nediumis agitated
at. anbi e%ﬂéﬁ%&ture and after 15 minutes, 1 m of dichloromethane is
- added. Af tefs-anai:Rels -Bxdi i £ i dRE16 EACH | DNofBSh UM hEeri8Vaporat ed under

reduced pressure. 30 Dichloronethane is also added, then the reaction

medi um i s agai PYevaEgor 81 etk & Thimelggstr atifonthe rwpedned odwpdmd t ifes. The
product i .. crystall j,zedfr hy ... R \Brevets \17 17143
GB. doc 315%%4&%% Shos o008 ggg%‘ﬁheé%eﬁgair%échlaélﬁ eehdih &%néﬁz}é hyl

Ci s- 3- shy drapal-vst pitparddimeateidtite awe tihixod ecod@théor mul a  fornul.a,

C20Ha3NGB, HOJ (M= 361.871 g), is thus obtained, _ir.e. a yield of 86% 5
This reaction do FEIFEiCE t HE tifonPL8redyabidbfe guahYfirPestof (3a.

al pha. , 7acldfitde RSXRIBHIO pfdddlZe. 3-C] pyridin -2 (3H -one
| act one. .. hydrochl oride, (M:J].p??. 6g). 0.28 g (0.77 mmol es) of the
conpound C20HZ3CORieadt@lon lifedbtami ned Jwfdyiouskyaand fo8 M bdur 30

di chl Ny ' der, I, h ., 60P1 of
di phosgonsi Seidcd A OCCHRd BgLtAtbon 1e  EAPEFEECoUBLoA PBR 28T nut es

0.32 1 OfgolRRntS id RivedueRGd HE MuitdlePMARILSd BFes8ided. and the
reactlonr 38 mglof crude product is thus obtained which is
crystallized'frdm 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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15 nediumis left to return to anbient tenperature. The readt PBRUFRIATi s
.agitated for 4 hours 15 mnutes, then washed successively with an aqueous
solution of tartaric acid at 10%then with water saturated with sodi um
.chloride. 20 Fol |l owed by drying over magfesi um sul phate, filtering and the
- solvent is evaporated off under reduced pressure. 0.265. g of expect ed
conmpound, mnth mol ecul ar fornmula C?LH21INO4 M = 351. 405 g) is thus

. obt ai ned i . a i M9 &f %%W@rﬂﬁﬂ%pe’e‘irﬁ 8f aeigrest owhiahCBGL3, at
250 MHz, ch 'ﬁyﬁle§hl S [ p mul Lty 82 (m :
NCH2- - CH2i 2.30 to 2. f7) &&r&m&cﬁ%’?@m e ?&?‘lgf?o 2‘%&%’5 G345 (m
;. CH2- N~ mﬁlwl@@mﬁhareﬂetﬂy@ Gd&tate n8%ktisk 95/@OZCH(CSH5) 2 7.10 to
7.35 (m. (C6 ) 2 IR (CHCl%& = 1786, 734 1600; 1587, 1496 cm1l. M
(SINS) mz : | edRAoRPElREs \(V7 £\ P21 28 8Ga) dd 8 FhuSanuary
2005 28 Exammltelaad u:es & @ie16- @faqlpsazabi cyclo.[3, 2, 1 ].octan-4-acetic
acid 55 ng 156 nmol es) of the product obtained in Exanple 3, 3 m of -
~ethyl aceta ©55 ng of Pd/C 5 catalyst at 10% by wei ght are m xed
toget her, The reagctiQ i B! ndet, ,a. . hydroge at nosphere at
nor nal presggrse9 %%g ?e§%g|§25%é i %Eg[?ég 1 SCFgééﬁ gS?t?nﬁBEF S0

m nutes, then thé7cam§iysf0138f|hMQmmiﬂnnoﬁnd(Baealﬁﬁasqbgeaq hs.) -
evaporated edu gd pr ssur. of crude product |s t hus

obt ai ned mhﬁ?ﬁaﬁggr8r 4g r%eﬂ PYS éﬂn?igg}é06¢ pent ah¥dapghdenyfeet her .
In thisigrannee136. 88) Ofprlph@ £ Y8t #hSnph eeXPeGkedisaolved in 1 ml

- 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 2 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 and 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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conpound (M = 185.181 g) is recovered, i.e. a yield of 153553%nWWR 2005
spectrum of the proton .,-,:-1n CDC13, at 250 MHz, _ C. hemical shifts of -
the peaks in ppm and multiplicity: 1.63 to 1.86 (m and 1.91 (nm : '
‘NCH2-CH2; 2.27 to 2.49 20 (m) and 2.38 . (dd) : COCH2-CH 2.98 (d) and.
3.54 (d) : CH2- . NCH2-CH2; 3.04 (dt) and 3.41 (dd) : CH2-N-CH2-CH2; 4.71 -

(d). CHCHO-CH2. _ IR (Nujol) : 1784, 1734, 1686 cm1l. .25 SIMS5) mlz:.
[MHH + = BeIg- of pgude Eéa%ﬂ%%t 3bSnEPHS| Spralptk bt e | taken up

- azabicycl of 3. 2, 1}/ p6t @hxfuRcebat @chf8 MReltRtd2 b AH0h esh1 8 oh8ehgaEDOUNd

~obtained in Exanple 3a is then disSolved in | nl of dichloronethane. 30

An excess Tfe diiapumithase wzeadibbterepwias urrid &heyefhidhraskeor 48i on

remai ns, then the splvent is(fv%%{)rat ed ul_off under reduced pressure.
R\ Brevet S\ ZAUGT 4’?% dFCST FAnuEry 2005 29 80 ng of crude product is

thus obtained Wi ayi 6f paipeldted hyoinanmt ogr aphyss ongsigli cias €huking with
a dichloronethane/et.yl acetate m xture-95/5. 8.2 ng of expected conpound
(M= 199. WEahnedk thus theoptEpwed efe. @iliel d-6F- 109 BigHs e 2f

Ci s- 7- 0X0- 8- = - i | o[ 3,2, 1] octan-4-acetonitrile 67 nmg (0.38

mol es) oaf%r' (gimﬁt%ﬁ?,z‘%:ﬁ?al pha.) hexahydro-furo[2, 3-c]pyridin-2 (3H
-one . hydiochhwgidide 22@1(MIT7T. 6oy . prepared in Exanple 3 is dissolved in
1 mM ofan ammnia solutiqn at 4.17 | L1 in_nethanol. The reaction medi um
i s agitat Bﬂsﬂbéﬁjr ;fM]t h& 1§é?véﬁ??i §%ev§[§0r é?ed of f under reduced
pressype, Ekéa@dblje 5 :

3-benzoyl-1,3-diazabicyclo2,2,1]lheptan-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 ‘ml of
'dichloromethane. _ |
The reaction medium is then washed with an agqueous
25 solution of tartaric acid at 10%, followedﬁby 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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m of the ammmonia solution in nethanol is again added and- 315Jaheareadtlidon
“is left to continue for 18. hours. The solvent is evaporated off under
reduced pressure and 79 ng of cis-3-hydroxy-4- piperidineacetam de with
nol ecul ar fornmula C7H1402N2 (M = 158 gpi1is thus obtained. 75 ng of the
conpound obt ai ned above in solution in 20 9 m of dichloronethane is m xed
under an inert atnosphere. The reaction nmediumis cooled by an ice bath
and 30 it of di pHosgesieutionnts odockdd dbenr eacoiran meenum.iie kaptomt 0-5C

for 40 mnutes,_ 25 then 0.1 of TEA.is introduced and 5 m nutes,

af t er war ds, '%6 Sn%ﬁgtfl .O‘agﬁ?yggﬁc%ﬁfapr s ‘E}'Qf‘?]?lé{f’ oftt fof- 4 RS/ dirbi ent

t enper at ur e.méfitearicEACE 4 Orh YRskHBRd %ax\/&;%&%itx)@l% with 2 m of 30 tartaric
acid. at 10 %in water, _then with m~ of a saturated aqueous sol ution of

sodi um chl ori de. THfe FRAFERBn ifedibeni serperhiosdr ofiflySOddeti Ineetierkd and
“the solvent 4.5 ayaporated of f under reduced pressure. . .
R \Brevets\ 17100\ 17143 GB.doc 30 35 ng of crude product is thus obtained

that is taken upl.ioi g 30 IO (H-pytreldidiety- rrReetatiecand BidaH1exgmrt hane.
evapor at ed under

Toduced presSre 2852400y B 15 pEBIEA TBAOAY M Eheee uD gyt i S

pbt ai ned i ndihe fiQem ef |}:‘,qielld ic:l%seat)bi_?do‘é%qf - approximately 26% IR (Nujol)

: 2241, 1777 cm1. Ms (ET) mlz: [M+ = 166, 137, 82, 55, 42. 10 Exanple 5

3--benzoyl - |, 3- dtafabi 8ycl(4[-262, tjhdpean- 2f- obe 1cbhpguhf. 43bmanhes) of

1,1'diUﬁﬁhYE§EQ¥Bu§1§qigg'wgil as 10 ml of dichloromethane are mixed
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 tempefature.

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 cbncentrating 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 ciromatography 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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pyrrolidinecarboxylate (Mw 186.25 g) (described in the Pdtdapuary 2005
Appl i cation WD 9801426) and 10 m of 15 dichl oronethane are ni xed toget her
under an inert atnosphere, the solution is cooled down to OC, then 0.76
mM of TEA i.s added dropwi se. Agitation%¥s carried out for 15 m nutes whil st
mai ntaining the.tenperature at 0C, then 0.63 m of 20 benzoyl chloride is

added. - The react] medi is left tQ refurpn to anbjient tenpergture, then
diluted by addi r?g.%fog {2081 & on%’% hie. PHRY TR | FORPREBOUMS 5 ¢ hon

washed wit kpah agusssBvedS usdledt | 9 Qﬂ‘néxaertaﬁingsﬁﬁiegeatirlo%s fall oyed by
dryi ng over nmagnesi um sul phate, filtering and the dichl oronethane is .
el i m nat ed Ueye wirgn ‘und&r reduced pressure. 1.30 g of 1, :

1- di net hyl et hyl [ 3- n | amdi no) -4 1=- rrolidingcarb | ate (M = 292. 36
g) is thus obt airlﬁ(ead(él%ﬁu%gént He f%)cr)c?nl%(f1 caigg/érell fagwﬂoi ‘%%Thgé% r%eégor‘i@i ng
yield is 82% 11MQofutdodbolimdies)iual tibi(sreaepayndins 1y xed M tis 10 m
of methanol. R \Brevets\17100\ 17143 GB. doc 31 January 2005 31 The sol ution
i s cool ed @6WE roevierehoetebrahyerofyrasl-uti on of hydrogen chloride at

7.3 noles/1 in | %4 ALE06uUcC : essk uel sal.vent,J-s then
evapor at ed of f ﬁ‘ﬁ%@ﬁ?gdﬁi’%ﬁw{%ﬁp?§s§§F§?8§§o§’ﬁ%¥§f‘Xﬁp %%—E)Ey%rtol ?Ztcﬁ r%él )
-benzam de fhydradchhonatdes, (Vhen22@giZGE ign | ks t hostdhtiadnetbr n1t keuror m of

brown  oil, i .e %hi%ld ¢l ose t0.100Q0.. 1.0 4.46 nol es) _of the

conpound oBPAiREd %0 -SF“E’@FBE’s‘Fﬁ *&s %qweéé D%)(‘n‘is%f 2 cRr br drét Wane are

”Txed]iIOQQEhQEeHméeécﬁﬂ,iﬁﬁéﬁ atgPsPhRet8rtaric acid in solution at
10% in water are added. The reaction medium is diluted’
with ethyl acetate then washed with a solution of
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. o
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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The reaction mediumis cooled down to OC, then 1.36 nl of SFEAaPERUFEP
-dropwi se. Agitation is carried out for 15 mnutes, then 1.41 15 nml" of

i phosgene is added dropwi se. The reaction nmediumis kept at 0C for 30

mnutes, then left to return to anbientztenperature. The reaction medi um
‘is then diluted, with dichloronethane, washed with an aqueous sol ution of

20 tartaric acid at 10% then with water. Followed by drying over magnesi um

sul phate, flisbtler FAg andoeoneentravi ol by eeapahgtirefuetnt hessolventr under

reduced presg:ﬂrg 'én order to obtain 0.615 g of crude product. 25 The crude
product is Pur¥fi B4 BY2ERFBRE BGFapRY #h i FFRa2EruMiKgSWeHekhoD 10

mxture of  di chipeopBhbanshagelianf. 1bn1bRLS tiRYecE2lnfeol S ERLArT de of
3- (benzoyl am no) -1 -pyrrolidinecarboxylic acid which 5 cry affiZes is
recover ed. Fheamoirasportpegayivaled ficx 2800hdRINBr evistrs\ Ag7h 09\ hdd43 &B. doc 31

January 200,32 0.585 g (2.31 mmol es) of the previous conpound is .then
di ssol ved unger'an inert atnosphere in 18 m of tetrahydrofuran: The

sol ution is cool edl lowedt by- d18Gt iBeRiZ b iyl Saddc @ d Mh§olHkheAgOf
lithiumbis(trimethylsilyl) am de is added dropw se to tetrahydroftran. A

yel | ow sol _u‘t"iLB]H PE Gtuaded #Rlehioni ofkdmriariggaridf et 200% nuhes, then
Pser At ocSER ) 4B O ca e (0ol b1 bR o L PR B R RiB U
solution at 10%he eegeniar phaddeds Bhe edeantd O nudmpek sihih Ssdiphised, with
-efhyl qﬁptafflégggdwggggdtﬁgtgofvggéu&éogv§£0rated off under reduced
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]methyl]amino]—
1,2-pyrrolidine dicarboxylate with molecular formula
VCmHmNﬂ% M = 418 g).is thus recovered.

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

29 acetate, is added under 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

rambient temperature for 15 minutes.

-~ ‘The solvent 1is evaporated off ~under reduced

25 pressure. A  crude Pproduct is obtéined which 1s

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

R: \Brevets\l'?loo\l_7143 GB.doc




tartaric acid at 10%then with a phosphate buffer sol uti olafaprrey Z00%hen
“wWith water. 15 The organi c phase is dried over nagnesi um sul phate, .
filtered and concentrated by evaporati on of the solvent under reduced
pressure. 0.315 g of crude product is3tthus obtained, in the formof a
~yellow solid. 20 This crude product is purified by chronatography on

silica eluti with a m xture of. dichloronethane and . eth%{I acetate 90/ 10.
0. 140 g of SEhEhAed EBRBoud IARENSDS, 29l vant gjis | AVERRrRbeth of a

white sol ighfiu@ied YaBid®p8Y%iSe. 25 in this way recovered. IR (. CHC13)
1801, 1775, 1675; 1620, 1603, 1582 cm1l. M (positive electrospray) nlz:

[M' = 216, 1083397 moExaifpl 8r8e Polbamingn siad t tdfust r absagnefd . ( The

phenyl nmet h |]..-.2- - 30 - |, 3-di azabicyclo[ 2,2, 1 ]

hept an- 3- aége ]il%gpggél?& 9'9‘”(%1.‘312‘%5%'es - M= 186.25 g) of dimethylethyl)
and 2- gphenyl metdwy! Jmd r afts-Franmwles)- A r dlidli nethsaidoxybied enégescri bed
inJ. Og. Chem R \Brevets\17100\17143 GB.doc 31 January_ 2005 33 1991, 56,
3009- 3016)PrefiqHsf t&t ddrpalaedr di Seoll of agetonibraksacdt A and 660

Al of TEA a{f Jaged 4 908t N8 en c{%?féflfon mediumis left to react ungerSOC‘

agitation at anbient tenperature hours, then for 3 hours at

Fol | owed by di l2it imy eft Hiphbypheneetiat exdated wasAfhgr Wist miamtaglieofis

"solution of tartaric.,. aci af 10% theagﬁgi th a saturated aqueous
s

sol ution SPPHGHUM HIGH i ROLFHE™ or Yani € e MOGEE e® oRFETRERRESI um
sul phgbe, athddpHdrr etha tHeart Be Rebvented Sa exgrenrbed Rfdaivndey Feduced
pressure_ﬁg of DMAP and 88 -ul of TEA in 10 ml of acetonitrile '
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 : tréns—G—{(phenylmethoxy)carbonyl]—2—020—1,3—
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 geveral minutes, it
forms a precipitate which is centrifuged and washed. twice

with 500 pl of ethyl &cetate.
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1.21 g of crude product is thus obtai'ned which is purifiedipyanuary 2005
“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

- by chromat gar i 0?1§£ %ga elytin Owcte?%%%gl ghl %r}%]t/mrptgyl

.acetate mxtf er 'to produce - propen

trans- 6- [(tpi@rmldrﬁlldmmém:’@ny{deﬁ -oxdudeB-pxbsmati cycl o [2 2, 1]
hept an- 3-acetate.., with . nol ecul ar_ 5 formﬂfla C%gHZONZ 5 344.57 Q)
, i.e. a y| el d Bf6 19 2F ng (6L nRdiles)® of e &unﬁs t hen

di ssol y 13 Jad ofy |Ch&g£gﬁg{:g§9§8hgl ngfogf Rd(RRR3) 4Aué§ngntr9duced
0

under a ni‘trogen at nosphere, then a 0.5.Msolution of potassium
et hyl - 2- heiaaﬁdanmrﬂatﬂianemeghamﬂetr@i:etmse el anfelagerteveral 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
B | Bt 3B T L L Tl
(s) : =C O CHar40&H5ig 7.@8 137 mmdlaH5- GH. tIee N&dmﬁdvmht@cﬁ&@spray)
mz: [ZNK§§$j10u51§7%%= iﬂgé-;nder a nitrogen atmosphere with 3 ml

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 temperéture 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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Na] + = 707, [MK + K+ = 381, [MK - Na]+ = 365; [MK + H} =31343nugseamiiile 7

“met hyl trans-3-benzoyl - 2-oxo-1, 3- di azabicyclo[2,2,1] 15 '

hept ane- 6- carboxyl ate 0,471 g (1.93 mmole) of 1- (1, 1- dinethylethyl) and

_2- methyl trans--4-amino-1, 2-pyrrolidinegicarboxylate (described in J.

- Og. Chem 1991, 56, 3009--3016) and 3,5 ml of dry dichloronethane to
dissolve it are. mxed 20 together under a nitrogen atnosphere. The

solution is cool edhgownreacdtpn. thedid69 Aisof tREA i sdaddedddr opwige. The

reaction medjum i itated for, 15 minytes _whilst maintaining at 0C_ then
224 ttl of bgg%%ﬁrgg‘ééﬁ?ﬁriaﬁ’g i ¢ dYdEGp R eaarREUEe Rk e PE t hen

left to retutartar28C=0Mer- a@Re dWUr chehhgyf@aCLLRR ML dM.S i T uted with
30 m of dichloromethane , then washed with an gqueoughésfoldlf?iegﬁn é%’eé"o
tartaric aci 829Re3099 FhEPhateol ution saturated with . sodi um bi carbonate,
then with water. R\Brevet \17143 GB.doc 31 January, 2005 36 The
reaction mediumi's d% edf%i}é%z%lggnesti%&m ST prte, Pt &lddingfpd by
concent r at edep3penaporat uadeef redheedi phbesaret hang urdergr educetqe

- pressure. O. GrQ%of a yellowoil is thus obtained which is ™5 purified by
chr omat ogr apghy K &i | i*€a ukPHE a cBFehred onstttate/ mishanphraixedr e 199/ 1 as

eluent. In tdn:Sonbf: g of o4 ( 1, d;pjoethyl ehyl.) and 2- pethyl .
trans-4- (benzoyl am ric% -1, 2- py?rol i di nleIji I car b(;%xly ae  w t K161 ecul &ir
fornul a Cl8Hz4NIomNephamyRaptat isixteomesed.i.e. a yield of 74% 0.400

1. 15; | f, th '
g ( 51 Mol €) Qh the q%?pougg Ob%%% 5? trans-4- (benzoylamino) -1-

(chlorocarbonyl)—2—pyrrolidinecarboxylate hydrochloride

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

@

yield 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 ndhutes at
ambient temperéture. |
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 addéa., The éolution
is left to settle, followed by washingﬂwith water, drying
pver 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 (CieHyN,04, HC1 (M = 274.279 g), is recovered i.e.
a yield of 6%. - ' BRI
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previously is mixed under a nitrogen atnosphere with 3 m 3df Jerwsdy &débat e
in order to dissolve the conpound, .then the solution is cooled down to OC,
2.89.mM of a solution 15 of 4 nole/l of HCL in ethyl acetate as added. At
the end of 15 minutes, agitation is c@®tinued at anbient tenperature for 1
hour. The solvent is then elininated by evaporation under reduced
pressure. 20 In this way 0.350 g nethyl trans-4-. (benzoylamn no)-2-.

pyrrolidi ddkat@#de at d 80y dAFa oliTde witdf Tvol QA arl 5&r mAGP CIBHI5N2C8,
HO (M= 284. 7 | S. ahWUS ai [ h r f a beige.solid . 0.327
g (1.15 i QR/;!, c%ﬁnlpoﬁn g'tcl)lbt %ﬁnédqu’pﬁeoflaﬁo?sﬁy, pl aced under a

nitrogen atnosphere, is mxedwith 4 m of dichloronethane.. The suspension
is then cooled down to OC, then 352 Al of TEA is added. The reaction

medi um i s BMRESdF or 15 ninutes at OC, then 138 Al of di phosgene i's'
added. =30 . Aqgi.t.ati IS (G d e £ P41 e reaction

m xt urg, iéﬁ%er%y?h#%hr%]i urn téo%%%%Yﬁtgnﬁ%?hﬁépﬁa%gég?gg left to react
for. 30 m utesl ] RptBreyvei-scarltdx0lAtley 143 GB. doc 31 January 2005 37 The
‘reaction nedium,is then gl |uted with .d(iichl Qromet hane, a}gd washed_wi th an
aqueous sol uti onSf PEARPHAPTC T BT AEEY 169 t hBn R TA™WatEr "AWd &P ed over
magnesi umeHdtPhed @i cAEd@r ihi Ek@fble the Sedmeigi Srol iomonatedh byl -
evapor ati on under reduced pressure. 0.360 g of crude product is thus

obt ai ned vii.dhr dignetdurligtitetl )byand i mhewgkepHyy bnt 5808 ch-@niRPny - With a

di chl oro ) t. ] r 5/ of . met tr = 4-

(benzgél g%yr%}&f-ﬁ%%hﬁo%r%orc%agrs{%iﬁ%eg) -giep%%%‘?gdi %ar%bxy%%é hy %%E:hl oride
56

1991, , 3009-3016) in order to obtain the expected N

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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- (Cl14H14N204, HOA (M= 310.74 g) is thus recovered, i.e. &1 yperaronf2iPs
-©..793.7 ng (0.301 nmmole) of the compound obtained 15 previously, is m xed
under a nitrogen atnosphere with 3 m of tetrahydrofuran. The tenperature
of the solution is lowered to -78C, thea 332 | of |ithium
- bis(trimethylsilyl) amde in 1IMsolutjion is added dropw se into
"tetrahydrofuran and the reaction nediumis 20 kept at -78C for another 5
m nut es. Thériesct i@remednagmesiagi t sudghhte 3G nutlkes atolsmbientis

tenperature.__Th | ut i is then cooled dowmn to OC,. and 55 jtl of
acetic acidewgpgggggg‘f%%nyngﬁyéfﬁ “C&CePAFESHAE 3 M 25 of a phosphate

buffer at pH = 740s5i sy addedrihe pobatibon id sthekt durseldd ewnioh! qued by
washing with water, dryin over nmagnesium sul phate, filtering and

' concent r at FRGOPGLOGFapbes: iovh.s el Gy ofuinganith ehgs cddogionsd hatmech i s
purifieds by ghre g n_siki lLytihng with a 30 .
dichIoronetﬁarne?g%gt%%ggéf%tE?gkg%%3sozaﬁg of pure expected conpound, wth
mol ecul ar  formuktadeCy4biEAN2Q4, 1 -BCmethiMl st BY4) 248492 - (phehgtovered i.e. a

ield of 6% R \Brevets\1710Q \17143 CB.doc 31 January 2005 38 IR (CHC13 )
d 1805, 177‘@?5%5%,tf@@@;—‘l:1363?‘1%33@}11@%98%&@@0 X(:Er) mz: [M +

27.4, 215, B69rol98inddicE¥BARYEa¥a GiPReA¥hERLIYL & -
benzoyl--2-%go¥2,3-é?azagicyglg a[2,2}1]heptane -6-03?@§%§|§%%h“%ﬁ55
~operation i $Mcarffed BBR Fh- i4s- theEnreapvemgdt owhichatokndspandd tn Exanpl e

7, startq ng.f . 9. of 1- (1 ,I-dinethylethyl) and 2-phenyl net hyl
trans- fgni%o§§$£8 %g %?Ffolidinedicarboxylate (described in J., Og. Chem
1991, 56, 3009-39183 n (8 der Weotbkal ot hehexpadiRtbnamide obtained

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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conpound with an overall yield of 5.4 %over 4 stages. Exahpiaugry 2005
“phenyl net hyl * trans- 2- - oxo- 3- (phenyl sul phonyl ) -1, 3-di aza 15 bicyclo [2, 2 ,
|1 heptane -6-carboxylate 2.97 g (9.26 mmol es) of 1-(1,1-dinethylethyl)
and 2- (phenyl methyl) trans--4-am no-492-pyrrolidi nedi carboxyl ate .
(described in J, Og. Chem. 1991, 56, 3009-3016) with nolecular formula

- Cl7H24N2O4 (M = 320.392 g-) are nmixed 20 together under a nitrogen ’
at nosphere andADEalicsr 8 chicoPéidedne feradded. MHEMr@3ct én nediumi s

cool ed d% eqfa%g“feﬂgcn&'@gggegdm;?g%%é fddgd. 568 t 2o d 16 GRY rbed out

for 10 m nutées an enzenesul phonyl chloride Is added. 25
The react idipheeghaia iiss lsidecuhder agitation at 5C for 15 mnutes, then the
“tenperature of the reactjon diumis left to ri,se to 20C forre, afggrati on

of 45 - m nut es. TR &SRS GREH YN F sKePEgPFutEd SudFH S0

di chl osomet hang,cd0] | oMed Ry 1%@%93&&& hs8lugOsROUE tSaltidion efidartaric
acid at 10% then wth phosphate uffer at pH=7.0", then with a .
sat ur at ed isuesddedsol Uthon skastdonm chtdiide. iFhe AddvEpdn mp¥iEdh i s

- R \Brevets).17100\ 17143 GB.doc _31 Januasy.,2005 39 dried g nRgnesi um

sul phate &Hd ém%t\%léaﬁ)te'i s 8?%%%%%#& e&'a)c%‘fh’re%gn elrtérﬂedglce aggrlé,‘ssur(g.‘ 4.5 g
of -crude RfMi daddivsh GH FomemWEHbisle ,Chioinad agreapheshoas Birhi ca
eluting with a dichloromethane 5 and ethyl acetate m xture 90/10. - 4.06 ¢
of 1-(1, 1-=ilimhaiid etaid orngedtratsikppdengiginoed RHRESHTS -

( Phenypsul phonyd 2 '%Q(vhy-: b 2g _afbgrg)@hhgune%carsb@seﬁm Mool ecul ar

formula C2 ,-: bb2 I's thus recovered, whic

‘corresponds tpurilfied ybel chobm@bégraphy on silica, eluting with a
- dichloromethane/ethyl acetate mixture 9/1. | o

1.82 g of phenylmethyl trans-l—(chlorocarbonyl)—4ﬁ.

[ (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 dichloromethane,

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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. at this tenperature. The solution is agihyated at OC for 5 m nutes, then

'3.83 g (8. 31 mol es) of the sul phonam de obtained previouslilyJaseanyxedOoni th
10 m of anhydrous nethanol. The solution is cooled down to OC and 8.2 nl -
of a ,:solution of 10 nol/l of. hydrochloric acid in nethanol is 15 added

.the tenperature is left to rise to anbient tenperature. After 30 m nutes,
“t he nmet hanol is evaporated off under reduced pressure, the reaction nmedi um
is taken up .20 Eevemald t byesdiryifit havelk thegnésidincher gnRtbaneandhe
hydrochloride is then crystal]lized fromethyl_ether. In this way 3.2 g of
 phenyl net hyIcqq%ﬁ{&rﬁtﬁrﬁ\;é}ﬂlld&mﬂﬂﬁﬁwn@e%rﬁ%ced PYRATHIS di necar boxyl at e
-hydro-' chl ori degphamM =Tl faqr [ 20N\2 Q- = 2

396.896 g) is thus 06%25%2 ,Eggﬁgﬁ gg?ﬁ%%ﬁgﬁ%git%pggéﬁ%?ﬁﬁﬂ%ﬁggﬁgyéfal2.78 g
(7 ol es) dfiiisa . hytsdobl ori déiobhlarosdthianeyeoply acetdxed mixairan
~inert at SQ%%%?‘@‘é-u%?t”‘ of dichloromethane. 30. The reaction mediumis
t hen cool ed wn %0 “ab6ut” -o- 5C, then 2..15. m of TEA Is added. R \Brevets
\ 171001 17143 .GB- dec - this)amag y 22005 0 Ag t aligaddedt C QBB T Qf ¢hp
mnutes at a _tenperature conprised between 0 and 5C, then 0.46 nml of

di phosgene Mg @rTHOBHG iGrHmdPsin (6 kepPB6at2fhipd tenpdrtatigreslfor 5

4 m nutes, hmg%hgc%g%F%?ggggst%ogygﬁ%ﬂdp%ftqa%aric acid .is added, the

reaction nediumis usi ng i chl'oronet' hane, decanted, washed, with.
a.. saturat 8RR spectusmsolfuthenpabteadi um chl oride, dried over magnesi um

SU|phaIfb a&%.%%@ﬁgptégtfgo”ﬂggf éﬁggggglp;ﬁigggebflghe peaks iﬁ ?pm

and multiplicity:

2.15 (m): . O=C-CH-CH; 2.85 (d) and 3.08 (d): O=C-N-CHs;

3.62 (m): O=C-CH-N-CH;; 4.94 (s): O0,8-N-CH-CH,; 5.16:

CO,CHCHs;  7.34 (m) : CeHs; 7.57 (m} - 7.68 {m) and
15  8.03(m): SO,CeHs.

IR (CHCl,;): 1780, 1743; 1586, 1499 cm™>.

i

MS (positive - electrospray) m/z: [2M+Nal™
- [M+Na+CH,CN]* = 450; ([M+Nal® = 409; [M+H]* = 387.

795;

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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In this way 3.1 g of a yellow oil is obtained which is puriti&hdayy 2005 -

chromat ography on silica, eluting with a dichloronethane/ethyl acetate "
m xture 9/1. 1.82 g of phenyl net hyl trans-1-(chlorocarbonyl)-4-

[ (phenyl sul phonyl )am no] - 2 - pyrrol4zi necarboxylate, 15 with mol ecul ar

formula C19HI9CIN205S (M = 422.89 g) is recovered, which corresponds to a

- yield of .61la. 1.81 g (4.28 mol es) of the carbanoyl chloride obtained -
‘previously is n2gedlundera adMi nettitabmosghetadigiint hi3lenhydf ether is

tetrahydrof ur éo The solution obtained is cooled down to -70C, then
4..7 m oft Ee’i‘l\/ﬁg Bltion of lithiumbis(trinethylsilyl) anide in

tet rahydrof uranths addediah S JeMREr BbHEC toOMRIack0 fdAUiesour Hie
reaction nediumis agitated for 45 mnutes at 25 -70C, then the.

t enper at ur e6P8C| etheno trﬁesetftf@@bﬁmr@CiSTﬂ}@fﬁieém i B eredP U Cs WEpt  at

this t en turefor 2 h ut Then2 a LC . aci '
added. Q‘J’TI'E ﬁeé% YO1Y Fredi qur.]lelust g’ﬁzatq; %ﬁ §i%en l(ﬁerdorr(g a%@teh % 1(g)en washed
with a 10%aggqueays ssalutdicn ef tag,tar,i Cf@;cmluedvmyh axphasphad e wiwhf er
solution at pH 7 and with a _saturated aqgueous sqolution of sodium chloride.
R\ Br evet s¥i7hborenenbang, éclltsafler@wuawe 2085381 cERMRR I By Y@SFeRy over
magnesi um hat d c t un ]ﬁq;éced ssure.
The  crude- %ggguctﬁltsé%url f@%ﬁ@ ac]Jril‘}réokgrnat31g]ra ﬁﬁn %q{l ca, usi n%ﬁg

di chl or onetbanent eahgdl aoeﬁayeemsxtmder Seéﬁbédaprelsaem‘e In this way 244

ng of expect ed ¢ ound | ecul r fo 19 205S y% 86.42. 9.
g). i3%bt aj nedlgnymcﬂyc%?rgé oﬁﬁst B%a Oéggﬁﬂegf W? IPI' RIVR éétlfe of the
proton by chromatography on gilica eluting with a

dichloromethane/terbutylmethyl-ether mixture 90/10. j
' 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 Followed by washing with a 10% aque;us solution of
tarterié 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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10 In CDC13i at 400 MHz, chenmical shifts of the peaks in pgpmiammdty 2005
Cmultiplicity: 2.15 (m : O=CCHCH2; 2.85 (d) and 3.08 (d) : O=C N-'CH2;
.3.62 (M : O=CGCHN-CH2I '"4.94 (s) : 02S-N-CHCH2; 5.16: C02CH2C6H5
7.34 (m : C6H5; 7.57 (m - 7.68 (m angy 15. 8. 03 (m : SRC6H5 . IR
. (CHC13) : 1780, 1743; 1586, 1499 cm 1. MsS (positive - electrospray) nz:
“[2MeNa] + 795; [ MENa+CH3CN] + = 450; [M+Na ] + = 409; [M+H + = 387. 20
-~ Exanpl e 9 phenyl metMylg tifans-(3;,1beiaeyhyd-oriiyl =2rxo-lphdiyaza- bicycl o
- [2,2,1] heptanﬁl-- 6 - carboxylate 18.69 (58.52 mol es) of
©1-(1, 1- di mefRHYEhAtE -dndetdy L 4-JHamR phopygio-crkyd - 1,2-
pyrrolidi negy Lt &4 : ribed. ;i |, 43(8)1302- 1306
(1995))  wi MEHNIR B as AR R S ﬂ@:@cﬁ%‘%?f B 8hd 500 M of
anhydr ous etthy/HPHer (Mre 48 XetP4 agetiherramolerrad whieh tcatnesphede. A
suspensi on qQf 10 f Cl3.in 50 mM of anhydrous 30 ethyl ether i,s added
to the s%l u'(t?"lCJor‘%1 btegldnég%. :ﬁ'ﬁe suspension is agitated for 30 minutes at 20C,
then cool ed downat GANWEidR \dF eyes s\ §71Q0 L7 kR, @ oG £ 3L ndaniaiy 4005 42
20 M of a 3Msqlution of MeMyBr in ethyl ether is then added. "The
reacti on ne@Pt@irsd epreviovahet ¥or 40 hodr af digeehyhemrndrei denger at ur e
is left to pigg.t@q0C over 5 30 minutes. Neutralization is carried out
with a 10% aqueous solution of NHAC, followed by extracting with
di chl or onet hane, 51PI-tngr i(17g 98t encdreggnicef;, y¥mAseid stnashaddewi bit wateer,, dried
over qpesgﬁn1sulghate, agd concentrated to dryness under reduced
pressure, 167F9T83ChH10R YRR 1€ PRAECELREI ABACWAPEN2i SopEsi-f i dfter

cooling down, it is poured into 250 ml of water and
eXtractedfwith 250 ml of dichloromethane. The organic
phase is washed with water, then dried over magnesium
sulphate = and evaporaﬁed -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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by chromat ography on silica eluting wwth a dichl oronet hanélt ealousns r2e0Ry|
-ether mxture 90/10. 7.21 g of 1-(1,1-dinethylethyl) and 2-(phenyl net hyl)
Ci s-4-hydroxy-4-net hyl -1, 2--pyrrolidinedi carboxylate, with- 15 nol ecul ar -
formul a C18H25N05 (M = 335. 404 g) is4dbtained i.e. a yield of 36% as well
as 2.5 g of the,alcohol epiner. 3.17 g (9.45 mmoles) of the conpound

obt'ai ned previ ousl| y and 70 m_ of d| chl oronet hane. are mi xed 20 together’
under an ifer Poaasspier Elupkddecadfi orghbedtadth i5oEod kd HeMt e 5€ and 2. 3
m .of TEA, en. 1. thane sul phorzyl chloride is added dropw se. .
The reacti orélg]lrr%n utfzﬁ:%ég%% ed for 45 mnutes at 5C. 25. Followed by :
- washing with a 1Y% agdeoisn s@djmnonlsf ftidrteadd @i dlatdeed wWitth as

phosphat e buffer solutigon at pH7, then wth water. The organic phase is
dri ed overlSfgnd& ur‘i“’le§Gllﬁhaf’1€d afide ¢ e T Gt RNASE dr’f‘ne@l% ePVF&duced
- pressuge. et o By BhAid is thus obtained which is purified by
chromat ography on sili ca eluting with a dichloronethane /ethyi acetate
m xture 90/ 10. AfRaBr ea%a];s:\rht?lmm 1dﬂ43t1@_d@@1ve11tJannd¢y 2068ug8d2. 75 g
of 1-(1-,1-dinethylethyl) and hen rr.ethyl% ) . . :
ci s- 4- met RHS %‘ﬁ%’et h$| sH ph8F|yI ) xy? 1, 25 oy PPERIRFAe At oxyt8te with
nol ecul ar dyrdil o f e I NO7Son (M =2413494 g) didieapver egithi ch a
corresponds 5 to a yield of 70%_ A solution of 2.54 g (6.14 mmol es) of the

mesyl at e . @m@m@@n&zfm@a&phmmtwe ¥ hethyl f.ormanmi de I's prepar ed.

ﬁégl E%Ol(g Srzgat at 958% 'P@folourngé‘{}&?fgﬁ%ﬂ & 2- (BHeh)EnbERGY) O7

trans-4-amino-4-methyl-1,2-pyrrolidinedicarboxylate 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 agueous solution of sodium carbonate, 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-

pyrrolidinedicarboxyléte with molecular formula CysHzoN20s
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cooling dowmn., it is poured into 250 mM of water and extr agtegnwdriyh2266 ni
~of - dichloronethane. The organi ¢ phase is washed with water, then dried

~.over magnesium sul phate and evaporated to dryness under reduced 15

pressure. 2.4 g of crude product is obtgtined which is purified by

. chromat ography on silica,. with a dichl oronmethane/ethyl acetate m xture
"95/5 as eluent. 1.66 g of 1-(1,1-dinethylethyl) and 2-(phenyl nethyl) 20

- trans-4-azi dot 4= maBisy 528, 23) pysr okbédbtnededar hmadat eowrbBponakectt ak
formul a ClBHZﬁ 04 gN@= 360.42 g) is thus recovered, (titre approximately
30% by wei gitF®hPENZdérresponds to a yield of approximately 25% 1.85 g of

the azi de obtain pr ey-ou i pproxi m |y v L
di ssolved in 18 ﬁ?GOf%¥%OI3£%%$'1%gg%%sqof(%§3ggh% aﬁ%n§%§g35§%atﬁ§ﬂ are

t hen added Paev20Qs1Y¥hels eatitssmlvesti um.i 3.pakeh taf 75Ehyid keptaat, 30

“this tenperat fqr,2 hours. The tolueng i % rated off .fol| owed by re-
'dissolvﬁﬁg ?ﬁﬂgﬁﬁ§ﬁ BZetgrin gg?ﬁrg?eagaﬁgegﬁgpgoWﬁFﬁoﬁn ice bath,
. R\ Brevet sthéh08\ 27443 0GR d8&1rcden) MRS Yide2 0051 k4 M - a POL a8 STy 1

fluoride. is. agitated for 30 mnutes at anbient tenperature. The reaction
medi umis fift 8FBYloAcefakeels added. |eft to settle and the organic phase

el over SoSCERLIm ANt LS. STl asval Higgsglpnt unce
“on silica, @ théwmg withe asoldeahl of smethaneiamidands nudere 9bduca@ 560 Ny
of 1-(%K}-d£¥géggégyhyl)‘and 2- (phenyl net hyl )
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 hydrochloride 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
Agiﬁation is continued for 30 minutes at 5°C. -
‘Thenq the reaction medium is trested with a 10% -
aqueous -solution of tartaric acid, extracted with
- dichloromethane,  the ‘organic phase is .waShéd 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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trans-4-amno-4-nethyl-1,2-pyrrolidinedi carboxylate with ol eguhary f2aosul a
C18H26N204 (M = 334.419 g) is recovered. - The yield is therefore .
guantitative. .578 ng (1.72 mml es) of the am ne obtained 15 previously-is
m xed under an inert atnosphere with 3B mM of dichloronethane. The .
~reaction mediumis cooled down.to 5C and 290 | of TEA, then 240Al of
benzoyl chloride are added . dropwise. 20 ' Agitation is continued at 5C
~for 30 minutes.13hengeat bonorddiism sl dhitatned t whdckhlisr avatifdne
washed wi th a 10% aqueou | ution_ of tartarjc acgi W T h . sat ur at ed
aqueous so}ﬂﬁti or?ﬁor?)%gggﬁgﬁ:ﬁiggrbon%?e, t elnl%véth \%gtglgrl\,ﬂg{ he @%S@ni caaphase IS
-dried ovedidRUSEShehaZd/ seit phat &cebatet Rexs8akvent/1i.s evaporated of f under
reduced pressure. 950 of an oil_is thus .qgbtained which is. purified
by chronat ogr aphy ®F RF ;%"WYH“%U&Y%HFB@%%‘Ehéﬁ@?‘é?ﬁ}?ml%’ét ate mxture

90/ 10. 30 1y _thu of 4-( et hyle apg n2-
( phenylsmet hgl g%f?%@%agﬁg?%g%zoy%am%ﬁ%g@g%- m?hyl bg}yfb% o
. pyrrolidi cedbcay baxy | et gh wid becwl @c uf armb da nh 41, NLZER3IAN2 65

R \Brevets) 17100\ 17143 .doc 31 January oog 45 gM = 438.528 g) is
" recover ed, * Qi &f° B rE3 JOHER . FETCRET ST el HRLF 9?@/3':'%5@0??5-5 ?f.ﬁ‘S mol es)

- of the am@e-phteEnege  previously is dissolved in, 1.9 m of ethyl acetate,
5 fol l owed by cooling down to about 0-5C with an ice bath, then 3.2 nl of a
hydrogen chl or i 38 sotut | oh- 210 4.8n9dg) | ofn ehay| cappeaprd | #b4ddaed The

g\“;‘gpe&%t “L;?r%‘?i&?%fé_{tf’s r 'fé%éf’xi%é’cintﬁ‘erﬁl AL et et dalPHbortkBgnsSol vent is
porateda o un reauce pressure .
: -+ The solution is ‘then cocled down to -70°C and 1 ml
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 aqueous solution 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 hydrochloride is then crystallized fromethyl ether. In Ugh§a3yppdi)%0
“mg of the hydrochloride of phenylnethyl trans 15 7
~-4-(benzoyl am no) - 4- et hyl - 2- pyrrol i di necarboxyl ate with nol ecul ar formul a
.C20H22N203, HC1 (M 374.87 g) , in thgyformof a white powder is

- recovered. The yield is therefore quantative. 100 ng (0.267 mmole) of the
’hydrochlorlde obtained 20 previously is dissolved under an inert
atnosphere in 1.3.7%6 of): dtﬁhboeomt h(a:hE dive, 2. 78edaddd)n MediHHTHA;S

- cool ed down b 0-513 90 of . TEA i s added. The reaction
mediumis agzlt %&?eg%ér ij?r ?g*? B@Z't hén®80 ARG} : dithtididehe is
‘added. Agita.izan lcﬁ)chggrt:,,lﬂ}l;ledeé@r ({ﬁ@:rft:ﬂlf@&g ay 2§ (fhegngt Hesﬁeat%‘i:' on

mediumis treated wWith a 10% aqueous sof ution of tartaric acid, extracted
with di chl &6het-Handd) = (€8s gani ¢ phase is washed with a 30 saturated
aqueous sol f so o id oV, |umlsul phate, and

t he. sol v§ént %RI(%C% ?bggnbf ?%Q%hdg?azré ugc;(g%l' pf%%%mgfgg

R\ Brevet $\ MBlOQi@Jtlh&eCBaI@ﬁtrd’épﬁaqnuaﬁ)Yz 2008 46 Nali30 uyof . ape@il, is

t hus obtain WhIChIS urified chromat ography on silica eluting with a
di chl or onet FdneF ef2° acitht & n'a‘?/B)?tfur[éf1 g/ IH 72 gﬁ%f - phenyl net hyl -
“trans-4-(benzoyl am no) 5 -1-(chlorocarbonyl) -. 4 - nmethyl - 2
pyrrolid.ine- carboxylate with nolecular fornmula C21H21N204Cl1 (M =

400. 865 Q) E@tﬂéﬁ_ﬂcovered which corresponds to a vyield of 670. 373 ny
-9 930 1101 ELoRhokiG: €0UBRUNG: BRUBLAST d® PLEYLOUSLY T SuflLESPReRh A" O

trans-2-oxo-3- (sulphooxy) -1, 3- dlazablcyclo[2 2, 1]heptane—

6-carboxylate
15 g (46.71 mmoles) of 1—(1;1—dimethyiethy1)'and 2-
_(phenylmethyl) cis-4-hydroxy-1,2-pyrrolidinedicarboxylate-
15 (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
20 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,
25 ' The reaction mixture is  then mi;ft .at  ambient
temperatﬁre for 27 hours. ’ |
The reaction mixture i “diluted with
dichloromethane, then washed with a 10% aqueous solution
of tartaricracid,.with a Satﬁrated agqueous solution of
30 NaHCO;, and water.
' ‘The organic phase is dried‘overzsodium sulphate, and

the solvent is evaporated off under reduced pressure.
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‘The solution is then cooled down to -70C and 1 m of a 1 Vb 5 QF AHU 208 Q@Ol-',
lithiumbis(trinethylsilyl) am de tetrahydrofuran is added over
5-minutes.. The reaction nmediumis left to warmup to 0C over. 15 45
mnutes, then 69 yl of acetic acid i $8%dded. The.reaction mediumis then
diluted with dichl oronethane, washed with a .10% aqueous sol ution of

~tartaric acid, then wth a phosphate buf fer Iutlo vtha

sat urat ed aqueoti® EBFSit Y8 %‘3 400 uth SBYERI 8F:Edés ? Pgegnlwgl %age%dl s

dried over {{gg@géaurﬂysuém&c) We@hr ad £1 &9, dryRess1usfer Hedditged

~ pressure, Pn order - to obtain of a crude product which is purified
by chronat sgcephgivelsilicaa > eIFtEt g wit P15 d| chihsonet h&P/<4 hyl

acetate, mxture 98/ 2 conta 1 olu In this way 123 ng of
t he expectQacgéﬂﬁ8ﬁﬁ§hﬁp?ﬁe£ﬁ¥? %ﬁ?gaQ?ornUPXr§2 1H20N204 (M 364.404 @) is
recoversed, Wwhich, gorgespondsi|o-aineehglethdbd ad@ AMRphpegimerhydfl) the
proton In CDC13, at 300 MHz, chemcal shifts of the peaks in ppm and
mul ti pl i ci Eyanr-¢BlédcpEoReapboxy)aning] déc23EY§§ﬁ&afi§rn?005 47 1.76 (s) :
CH3; 2.11 ) 3 d Q0 (d) : N CH2r
3.96 (ddd) gﬁgﬁ %ggé@j?é éggg mo%%ggﬁbm&g Cé"(ﬁ hnA é§|12C6H5 7.43 (t)
and 7.57 (BYF.4868dgY. 18 (:dazoxreftélﬂ:ﬁl—ﬁhltﬂ(@bl@leyapondwso £74!581ﬂ68>i 1601,
1580, 1498 cml M5 (positive el ectrospray) mz: [2M + Na]+ = 751; [2M+
H)+—729 OFM + Na] 387; [M+ H] .365 . Exanple 10 10 -

pr opgnyl tri phgnykphgs 1835@ a{ﬁﬁ@léwﬂ 0b2, 2thé. h@@fn@&ﬁnde cthandat e

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 mli 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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15 g (46.71 mol es) of 1- (1, 1-dinmethylethyl) and 2- (phemnyl orhiwdy 2005
"cCis-4-hydroxy-1, 2--pyrr oli'dinedicarboxylate 15 (comrercial product) with
-nol ecul ar formula C1l7H23NGG (M 321.377 g) is dissolved under an inert
at mosphere in 225 'nl of anhydrous di chpgronet hane. 5.42 nl of 2,6-|utidi

~.ne is added to the solution. Followed by cooling down to -70C then 8.25

‘m of 20 trlfluoronethanesulphonlc anhydride is introduced over 5

- mnutes. The readheonramsiivn | gedgihatied. céoTed 0dBvAUtRS abou? 0@ -tshen 4. 43
g of O- aIIyII§¥droxyI amne is introduced at -70C. 25 The reaction m xture
i's then |ef L &t oft dipbersosne fisr agiderbur 29iTRé iovadts GrrFieCbure is

Ldibuted wildhe Gghr pIRLRRRC, HiNER RINEM iR 3,100 2dueaUs: Sl on of

tartaric acid, with a saturated aqueous s wat er .
The organ|c4pﬁa$é o AERed aoded .86di wh BuAPhahe 80and OEhECEQbMﬂMElﬂE
evapor at ed off u%%ﬁ reduced % ssure. R\Brevets\171Q0 \17143 GB.doc 31
January 20085895 RUISCRET1981Y of a crude oil is obtained which is

.purified by chronat offeagirs | i €3, thael uedt beisay suscesgbyehy a -
95/5, - 90/ 10, then 80/20 dichloronethane/ethyl acetate mixture. 5 7.18 g of

J1- (1, 1 - GereeRpEerRy Pndafher reastemyt madiyn is . lefinsta- rpact for
For ul & CoxaaBRR e CvElre, 2ty S PhES sadsttfaY sibdidiooff s
yi el d of 40%ndet0r8dﬁ&eg pBeBQuﬂﬁDIes) of the conpound obt ai ned previously
is. dissolved in 5 m of ethyl .acetate, The reaction nediumis cool ed
‘down t ot Sbout 0_@5 the reaction medium is treated with a 10%
aqueous solution of tartaric acid, then extracted with
dichloromethane.  The organic phase 1is 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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then 19 ml of a 4.6 nol/1 solution of hydrogen chloride i mletvhyhasagetcatse.
is added. 15 The reaction nediumis left to react whilst agitating at
about 0-5C for 40 minutes. The solvent is evaporated' of f under reduced-
pressure., followed by taking up seveb@l tinmes with diethyl ether, whilst
extracting the Liquid supernatant. 20 In this way 2.54 g of the -
hydrochl oride is obtainéd in the formof a white precipitate, which is
di ssol ved wndessreduesd diressieaet fahowrdidly dgitiatg ok 7329 mbfOON  soda
i s added. t e [ on,. 4t i ¢ .phase i [ r -sodjum

sul phat e. é{scﬁ%ld%ﬁ%qﬁ%ﬁ%n% aﬁaﬁgﬁa&&r&a e%. “nggEn er@éfllgblucggh%r essure.
2.12 g of phenyldet phhser ans » bdi2-guapenyhdxyfiried over sodium

am noj] - 2--. pi/rrol i di necarboxylate . with nplecular formil a ngHZ&]\IZOS (M=
. 276. 337 gJulPRAatews W AP | BOYFRIY ordF ofSVaPOIRFSh offti  ¥R98Tyiel d of
~89% 4.14 of the conmpound obtained previously is dissolved
under_Sni n%?é&g?%erer?h 1.5 1 of acetonitrile. R \Brevets\17100\ 17143
GB. doc 31 Januairy 2805 4@ayhesleanyi @f nediden inrasbuitedigowpbtaingdut 0-5C.

and 1.14 m, of di,phosgene i dded. Agitation_ is carri.ed_ out,for 15
nminut es mh‘?’lFJs‘?hbégné"ﬁ%ﬁnfﬁteéfn ] r(?!‘%%e,‘?fr ZW 9{}63&}18@1-@}“‘3}{& 1.83g of
DVAP in 88y dtesdi@CBE ORidH 14 &idhBsRomstdethslcsassy ahixedhe gefperature -

is left torise to anbient tenperature and the reaction mediumis :..eft
to react feent@ninare;ltfepihalkrof thRE soldiHleronsidyiat2ECBPRS under

reduced PreEsSUSs &) TP end i 8R% I P iR i s treated with a 10%

34.0 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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aqueous solution of tartaric acid, then extracted wi th diclloreneithar2®05

- The organi c phase is washed usi ng saturated agueous sol uti on of -sodi um
-chloride, dried over nmagnesium sul phate and the solvent is evaporated off,
15 under reduced pressure. 43 g of crudelproduct is thus obtained which is
- purified by chromatography on silica eluting with a dichloronethane /ethyl
“acetate mxture 90/10 containing 0.1% TEA. 20 312 ng of phenylnethyl

"~ trans- 2- oxo- 3- (2-{Mpnopedyl ex¥y¥51, 3-di azabi cycl o( 2, 2, | i hept'ane
-6-carboxyl ate ﬁ$gh ol culaéggornula C16H18N204 (M = 302.33 g) is

recovered which F?&%Bg ds. ayield of 7 %. 70.2 ng (0.232 nmol e) of

t he conpound obtai ned 25 .previou.sly.is dissolved under an inert
at nrosphere in 2.3 m of dichloromethane. 26.5 yl of acetic acid and 134
ng of Pd(P(EEEEEim_&Eé then introduced. The reaction nediumis left to

‘react f 4 a t ot er-atyre, rggure. is
_Iomered0§309?' %S@Etﬁ l2. %% ! ?&% go%&ilén%%%gékggg%ﬁgs?l i'ne conplex
at 0.314 nobbtam& addadboihéameactlon nediumis left to react for 2 hours

and 30 m nutes then_. dichl.ofonmethane i s added and va is carried
out R \Brevets\ 17186\ $%143¢ 06858§§a§§n38 32603958 W%Hé?srg uced -

pressure, falibawadiRkchati bgsup- h@d@%xﬁL3oblp€k§ﬁhﬁé%EE%G&g§a%@d washi ng

with 5 nl of water. The organic phase’is - separated and i ed over sodium
sul phate," th@drpﬁb1§§nd§nﬁdﬁ§0évbgdrane60§ﬁfCbﬁ@erScanﬂedﬁééd Bressure. In

thiS 9%32%g589[59§&pgggu Pxea ggégkﬂgg u&?e%ha#ﬁlggrlfled by

chronatograp .- si elu ccessi ve
di chl or onet hamekpheirene m xture 80/20 containing 0.1 % of TEA, then a
_dlchloronethane/acetone
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 and washed with an agueous' 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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10 m xture 50/50 containing 0.1-%of TEA. 34.0 ng of expectBeldJeomchmritD%
with nol ecular formula C34H33N207SP (M = 644.689 g) is recovered in the :
formof a yellowoil, i.e. avyield of 23% NMW spectrum of the proton 15
In CDC13, at 400 MHz, chemical shifts®>gf the peaks in ppm and -
multiplicity: 2,00 (n) and 2. 48 (n) CH2-CH C=0O 2. 72 (d) and 3.12 (s) CH

CH2-N; 3.75 CH C=02:. 4.71 CH2- C6H5i 7. 35
(m : CHe- CGI(-I?%OC%C (7Y 25 (czrlile‘%l lﬁ\% éﬁﬁd#%‘%%e%ﬁéml
7.,60-7. 85*“5)?(3&6@‘1 %@ﬁ{ﬁ@g@{%e and positive electron ra ) nz:

[Manl on] - (Mcation Exanpl e 11 25

1- propenyl tri plEeri phﬂ)@q’bhdﬁndm2 A t (&1) meNhOHa-GHQrdH272.92 (EL) :

ox0- 3- (sul y). d| bIC C al ] n car y e _The

~‘operation cﬁ?"%ﬁr_r‘i d%oout )a d EXLL% Z(g 10%@%@ %gt%ér?i %%Xf{cgén% Z%J&rrg
i-(l,1s digamihyleghy! k- @ng éH @@zﬂenhyb qQides -4-Mnatexyot, .90 (=) ;

pyrrol i di nedi car bogl at e. of the. desired product of for rrul a

C7HLON2O7 QN CE= (§6He) 2237 - 6)3 (§“)t huSsHbtai ned: M5 (negative.and positive

el ectrospr Zyy 12 ev. 17 17%% Sk 1January 2005 51°

(Mani on) - ﬁy = )Ntalr)%ll ﬂ %@% e 12a d| phenyl net hyl ]

trans- 7- oMs 6(EIXa-/z az Bl ycBBG[ 322’2J.U18(30t amg-.3- car boxyl ate 8 nl  of

di chl oronethan e and 347 ng (I mmole) of diphenyl methyl cis-5-hydroxy-3-

pi peridi necarboxyl ate hydrochloride (described in Acta Chem Scand. Ser. B

10 35{4) 28B4 e m xed t oget her under an, i nert

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 ﬁnder reduced pressuré
~and 350 mg of crude product is thus obtained which is
_~crystalllzed from pentane,
Filtering 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 
corrésponding vield is 89%.

. NMR spectrum of the proton

In DMSO, at 300 MHZ; chemical shifts.of the peaks in
30"_ppm.and.muitiplicity: _ | _ _ . _. -
2.10 (ddd) 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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~atnosphere. The reaction mediumis cooled down to OC, theR31348nuarwf20PBEA
“and 72 | of diphosgene are added. The reaction nediumis left to react for

-15 minutes 15 whilst maintaining the tenperature at 0OC, : then the sol vent

is evaporated off under reduced pressurgz followed by taking up in 25 n

- of dry toluene and filtering to elimnate the TEA hydrochl oride. 553 pl

~of TEA is added to the filtrate and heating 20 is carried out under reflux
for 4 hours.3 -Ti¥e redbcti M- QREcH(EMOO3HE hed - 8Ll ut{ed :wi DN+ E2MAIHO acetat®4 and
“washed with equs. | ution containing 10%tartaric acid, then with-a
sat ur at ed aq@er}g%?s?gl'utq%%‘ of sodium chloride, and the organic phase is
dried over IRSrE@esi umsyl plaie cofvaporati on under reduced pressure is
carried out .and 339 ng of crude product is recovered which is purified
by chromat offSapgfil o/ i BH," &l 4¥7nglWPt h1a7t oBdendPet hyl acetate mi xture
70/30. 39 In this way 146 ng of the expected conpound (M 337.378 @), is
recovered, which corresponds to a yield of 43% NWVR spectrum of the proton
R\ Brevet s\ EXB@@LE7148 CB. doc 31 January 2005 52 In CDC13, at 250 MHz,

chem cal shifts.of the Kk i mand nultiplicity: 2.15 (ddd) -and
2.73 (dq)s:%ﬁ:%ﬁ%F€HBF€&§3W%F§%H(EEFF?“70260:EE9?352%0-(d) agd 3?45(d§ :
. N- CH2- CHO, ﬁzé&ibg%ﬁoqggg,gﬁfogzaﬁgdb—baybgﬁ§igkkgxﬂ; 4.79 (dt) :

N- CHz- CHO, 6. 90 (C6HB) 2; 7.33°(m : (06H5) z . |R(CHCL3):
1792, 1734; 1600301985, (01.495 emoleNs qiElYhen acid[ Sptained@3in Fgamplss, 167

10 Exanp} e %%B 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 yield 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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~trans-7-oxo- 6-oxa-| -azabi cycl o[ 3, 2, 1] octane-3- carboxyic &&i dad29rynpoof
t he. conpound obtained in. Exanple 12a, 17 m of acetone and 70 ng of Pd/C
catal yst at 20% by weight 15 are. m xed together. Agitation is carried."
out under- a hydrogen atnosphere at no¥al pressure. At the end of 2 hours
30 m'nutes 70 ng of catalyst is added and left to react for another 1-_*

hour t act.i | te The sol vent -
evaporat edﬁ#—m Bee)(}L?CeéF)’r?gess]l?O% ”g]g%d’%‘sﬁ%é of" %ﬁcfze pfoduct is thus
obt ai ned vk clheis w/ystahlizedd rampentane. 1) terd hgga s carried out
and... 158 mg of "the. sought. 25 pro‘duct Wi th mol ecul ar formula C7H 9NO4
(M1.71.154 g) is thus' recovered in the formof a grey solid. The
corr_espondgLF' Eg gi'glﬁis 89% NWR spectrum of the proton In DVSO at 300 MHz,
chemical s he peaks in 30 ppmand.multiplicity: - 2.10 (ddd) and
2.43 (dm) d\- @HZeiHOEH2y]1 P~ B36{d132a026/eTbi{ 3, 2 31 18cta)-andne3. 27 (dm
N-CH2-CHO 3..40. (.dd ) and R \Brevets \17100\17143 GB.doc 31 January 2005
53 3.72 ((ﬁtj‘i%l-&yz CH CX2H;, 4.81 (m) : NCH2-CHO, 12.54 (broad s) :
QO2H. 1R (nujolg, 7 o178 ']?T@Q%&%&decﬁ/sa&lzé}boum@ 56M {0=aldd1udd8n 127,
82, 70. 5 Exanpl e 120 (4-nitrophenyl) net hyl trans-7-oxo: 6-gxa-.i -
az. abi cyclaf 322, '71] ‘@cbine iiimmwclﬂ@me 30nmRq@. m¥5 aholeyhpiepqe acid
fg;‘g't ng‘ LRample 2,120,800 QP e Ofendhhi ALOMBLNANe ; AT a8LY Y

10 dropwise over 15 minutes and the reaction medium is left

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

R:\Brevets\17100417143 GB.doc .




under an inert atmosphere. 26.8 ng of 4-nitrobenzylic al cdlobana2y raposf

- DVAP and 37 ng of EDClI are then added. The reaction nmediumis left to react
“Whilst agitating for 2 hours at ambient tenperature. 15 The organic phase
.is then diluted with dichloronethane, swashed with a 10% aqueous sol ution
- of tartaric acid and a phosphate buffer solution at pH 7. After drying the
“organi ¢ phase over sodium sul phate, and evaporation of the solvent under
reduced pregﬁmﬁeEV&ﬁbrémbdguoﬂecrudﬂhpnﬁﬂupreSSuﬁ@talﬁﬂﬁawheshdUé Ay ified

by chromat ogga eluting with a toluene/ethyl acetate _m xture
8%/15 The %%5% afhﬁ%FcFVEté? TR, FHohadni ¥ithe 6f saWvlenser and

pentane i n etderide pragesendh M r9feth ga%nmfet fuGyskals @fysthe sought
conmpound (M = 306. 277 g) The correspon ieldis 63.5% " "NVR spectrum
of the proton | n7cACE Clateavocing, Cth@hﬁbhizgﬁlprsdotttms pbies nedn ppm

and nul t4 pl icit 14 (ddd), and 2.84 (dnm) : N CH2-CHOQ CH2; 2.90 (tt)
ogc:n2}+5p 1§ b " d§g 28 ?5 e kN—CHZ CHO, 3.43 (dd) 4.14 (bd) :

N- CH2- C}+CDSta§e2CZ NABbhen@maeeH%i¢6HSp;pErEalnngAe[AA BB ] :
C- C6H5- NO2. and nd R.\Brevets\ 17100\ 17143 GB.doc 31 January 2005_ 54 IR
(CHC13) : 1799, %38@ oi7h8e pEegucisoptaingd am describeg LnnpgagpVR(: 306,

170, “136, 128, a1086801924 1n”hﬁéaﬁﬁ'8f1§ 5. 81&89ﬁ8¥§Q€BQXE) 14.8 g of
-1 6- dlazablcyclo[S 2, 1] octan-7-one
lithium aluminium hydride is added to the solution over
10 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 product 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: Gv(phenylmethyl)~1,6—diazabicyclo[3,2,1loctan—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 ul of diphosgene is added under-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
_ 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 CnHuﬁﬁo (M = 216.85 g) is obtained i.e. a yield
of 30%. - | |
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30.7 M of TEA is added at about 0-5C to a solution of 20. 7l gaobary 2005
3-am no-pyridine in. 200 mM of nmethylene chloride, then, 25.5 m of .
benzoyl chloride is added 10 dropw se over 15 minutes and the reaction
nmediumis left to return to anbient t&hperature. After 1 hour under -
agitation, the reaction nediumis washed with water, then wth a saturated

solution of _sadi um bi carbonate, t t he ani c ase.Ls dried over
sodiun1suIEBgﬁgﬂﬁﬁdﬁgﬁégigm§5£¥eﬁgiESEZ&épghgteﬁ.zggf ﬁ%%ergieduced

pressure. 43. 28ucd,pf expectetdogrymttal lized product (M= 198.226 g) is
obtained. Stage. B 4.3 .m of concentrated hydrochloric acid and 500 ny
20 of rhodi umon alum niuniat*5 % by weight are added to a solution of 10 g

of . the prgdu%t 8b& ined in stage Ain 200 m of methanol. The reaction
mediumi s ﬁﬁgegéFUﬁger'a hydr ogen at nosphere at a pressure of 60-110 bars

for 155 hogrbenzbylhe, cedchizapioyslone, s 1] bktaned-onensed with net hano
then the filtrate is concentrated under reduced pressure. The
hydr ochl or HBI8f At hé - éREBEY bAVBRBYoér PR TR BPRBIPPHYL 1M xture with. 10 %

hydrochl ori de. pof .t NG HRLQNET -4 B30 6. Pk OdEClxains1kaken jup i n 250
-m  of nethylene9 ghpgr ggagn l.laéquivéient %§%IWV”SOdaX?s§added{} After
agi tati on #iossdbvainites. 25t heofieahhydmeushkolivgeei smdgecantdd roges or gani c

phace 19 uegheteitl VALEr . 911 B 5 BLEKCLS\ LIAOOL 1A 3 B g 3
chromatpgr apphrecsgansi L sCanelyihpgavathoa sethykeres ahhotiede - arethianol -
triethylam ne m xture 92/8/3. 7.4 g of expected crystallized product is
obt ai ned, 28§ imie@ut@%/i@tdooﬁ°ﬂ26_the reaction medium is heated to
20°C, it is wmaintained under'agitation for 75 minﬁtes,
. 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
phosphateAbuffer at pH 7 are added. _
A 1little ethyl acetate is _theﬁ added, then the
_reaction medium is-deCanted and re—éxtractedfwith 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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.Stage C. N-(phenyl et hyl)--3--piperidinam ne 20 g of the prioduatasptziored
‘as described in stage B is dissolved in 600 m of 1,2- dinethoxyethane.
-14.8 g of lithium alum niumhydride i's added to the solution over 10 30
.mnutes. The reaction nmediumis. heatedsgnder agitation and under an inert-

. gas at 75 - 80C.for 16 hours then cooled down to OC and 11 m of water is

"added over 45 minutes, w thout exceeding 12C. The reactiion nediumis
agitated for 10 mi4wutmes,of i ther edughd bredhb: Cpimeim.t ave i2anasheg) with
met hyl ene chl oride. The fi Iérat is concentrated under reduced pressure.
17.8 g of epddtH C%g?‘i?ddt% 'is'ﬁ}ﬁé?cﬁé*éﬁsﬁ"?flqlr@fyo*r%%fl%rﬁ%ﬂ which is
distilled unggr JRAUGRH Ry ©4RQding point: 114 - .121C/ 0.8 nbar)..
16 g of expe‘c*t‘e‘d_p‘r‘O‘dU'Ct—i—s—-mirmvered, i.e. ayield of 86 Stage D. 6--
(phenyl met hyl) -Ih @ iazadi cy80oMHER, Zhehjicadctzimi7ts oné ThE6 mpast he
product pbtai ned in, Cgt agg C4.s,; dissolved in 28 cnB of toluene, then
cool ed ddwn t'o BE 75} CL5%4 di phosgene is added under an inert
gas.. Then the temperaturss i @) |&Ad 20421 3Q) : ahcg-oBi Nd@dj-ned far (& hours
at 20C. The reaction_nediumis concentrated under Teducéd pressure then

" the residue i & c¢ht offitogt ebhelftbn 33PBi 8 &-B8 ngsucEhssiive pani th =

nmet hyl ene clydnrj.d t.o /5.4th / a finally nethyl ene

chlori de n@ﬁgﬁole],'%t%r?(gﬁﬁyrgr%%ﬁeégﬂ g,/n an%g%rz}gﬁ% of expected product
C13H36N 20 (W A1HiCB3) g) 17S8pblavhedlb068, asgiel d49pt 30% . ' '
R:\Brer(Bs\ 710 3)714 Cﬁ ch 31 January 2005, 56 CPV/ Mass spectronetry
(El) m% [&F—i%é_iﬁ, we: gl TRE¢BHCESY  1¥8B: 1498 cm1l. Examle 14 5

6- benzoyl - 1, 6-di azabi cy clo[ 3, 2, 1] octan-7-one _ '

- 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.
| suspensibn 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

Q

chromatographed on silica with 10 % water, eluting with
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Stage A 3-.(benzyl am no)-1-pi peridi necarboxylic 5 g of prcadudtnedtinia®dd in
stage .B of Exanple 13is dissolved in 1.25 1 of anhydrous. tol uene under
a nitrogen atnosphere then 3.4 ml of TEA is added and 1.47 ml of 10
di phosgene is introduced at 0- 5C over58 mnutes. After 20 minutes at .
0-5C, the reaction nediumis heated to 20C, it is maintained under -
agitation for 75 minutes, .then the solvent is evaporated ..off under
reduced p@@E@Ml@neTh§h1@§F@ﬁe FBeghr mafe§rapREs ofhdioride -aaetand i ng
with a net r| agepen t Sk Of SexpRGL; roduct
i S obtai ne@ %g?g %é? g,/on %{%’}é %&gegg%(zio}%%% di g?abl cyclef%[dg 2,1]o0
ctan-7-one(y481dgy B®6. Soﬁ)uh1h?dride at 50% di spersed in oil and 20 20 ni
of THE are |ntroduced under. a n|tr0oen at nosphere. The reaction nediumis

: ] t 668 ngy of the product obtained in stage A
is added in OHGIEOCDEEF hgrr@%roatmz% | shbRfbalo gHife d CoaMbhentpeadd :
‘tenperature, then of acetic acid and 10 m of phosphat e buffer at pH
7 are addedn ppm|@ndemelhyplacetate is then added, then the reaction
mediumis de dr ra t yI tateg The i ¢ phase
is dried ogégﬁ:erégnesﬁgum %8%5“ t—e3’Wh 97?%2 8httéL ar -ggevapor ted off
under redgggd2. pregsure- cﬁheﬂy@dﬁ or. @ oftd )i %nd:h!’ @mt agr aphE-Clon. silica
eluting with dichloropethan_e contalnlga 2% acet ane. :

R \ Brevet sN174088% 17483 apidde331 (Mhauafl 28557 3169 ngtlot Gthe dbught
dug H 8. it h b d. Th di | d
pro u;tO Nﬁﬁ %gﬁggz) (I\ﬂn%z &P dsithus obtaine e correspon ing yie

i's 62% t'he proton g)
MS (EI) m/z. [M}*: 240, 225, 183, 100, 83, 57.

.Stage B: _
phenylmethyl 7-oxo-1,6-diazabicyclo[3,2,1]octan-6-acetate

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
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- In CDC13i- at 250 MHz, chem cal shifts of the peaks 5 in pgmiamdary 2005
cmultiplicity: 1...20 - 2.15 (m) and 2.42 (m : NCH CH2-CH2-; 2.80 (d) -
22.93 (d) ; 3.11 (m ; 3.28t0 3.58 (M::. CH2-N, 4.54 (m-: CHN 7.43 (m
; 7.55 (m) ; 7.69 (M : C6H5 IR (CHC. 135% : 1758, 1672; 1605, 1586, 1492;
. 10 M5 (El) mz: [M] = 230, 125, 105, 77 Exanple 15
" 7-0xo0-1, 6-di azabi cycl o[ 3, 2, 1] oct an-6-acetic.acid Stage A: 15 ...5-[(1,1-d
i met hyl et hyl ) di me8hyl agl ybf- 1tbe di pzadiicy cl apBaiRedi] ot anstZagpne]B 843 ng of

~lithiumis t%I,aceg urgider a ni tri)gen a%%, sphere and 320 m of ammonia is
~condensed af''SFH0¥=7 86 4y 7 3B gOMmBT n;)l SRt r obile? 86EAnES itheExanpl e
20 13 1n 16@0Mrabnt elf ahydrgl Upan dao Adiach abn- LKL R0 141 BULLS

Agitation is carried out for mnutes then the anmonia is distilled under

a stream of PARCERIgemass | §t hhdeedery sitowisphere20C. Aftegr glof mibukes

di mret hyl eth Lpethyl silyl- chloride in .10 ¢ of .25 tetrahydrofuran is
added S|§(;V\A éhé%:ﬂﬁg‘é]{% ‘t%ﬂe)égbt%?jr)]% .1ur§u§’f)lencsa}% PR héR rﬁacﬁﬁcgl %88 L}:E}?er
‘agitation freact@onmmedesm 169 erBnehielddy| uaaekat ggibepiéh oy ofisa 10s
aqueous :sol ution of tartaric acid is then added. Decanting is carried out

fol | owed by™BUEREr act iThf wittradytet Ayl htbEared (pet or danlilowpths&¥ s
washed w thyyabehy —gfegd %\&g{ylsodeléae&é,?h%ﬁeﬁﬂdwiogﬁ fsgl:)éﬁ{:ﬁsqe' Sand

evaporated off under reduce pressure. e oil taine
chr omat ogr apheHanalsehidcahe tdolidd s esvapbrdied of fhunder reduced

R \Breve, ts\17100\ 1714 .dqc anuary_2005_58 nethyl ene chlor.ide then a
met hyl &ne cﬁF%ﬁFHE?ace?‘o%’taﬂi >9%L11r 8D YhCBIE ErB%ué‘kpéEté’ EBADGGct i s

obtained (ywBi6h 36.2rQskallized from ether. 58 mg of the expected
product with molecular formula CjisHigN,O3 (M = 274.321 g)

is obtained. The corresponding yield is 63 %.

NMR spectrum of the proton

s 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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NVR spectrum of the proton 5 In CDCL3, at 250 Mz, chenical®'sHRPIR™%2%% e -
"peaks in ppmand nultiplicity: 0.21 (S) and 0 .40 (S) : SICH3; 0.97 ( S.)
. . SitBu; 1. 5to0 1.8 (m,. and 2.07 (m : NCH-CH2-CH2; 2.85 (d) and
3.32 (m ; -CHCH2- N 2.93 (dt) and %032 (n) : -CH2-CH2-N, 3.65 (m) : CH -
N. 10 IR (CHC13) : 1710; 842 cml1. M (E) mz: [M {: 240, 225, 183, -
100, 83, 57. Stage B: phenyl nethyl 7-oxo-1,6-d iazabicyclo[3, 2, 1] ’

- oct an- 6- acitimd overinaprss Do sl pkytef tBeeppoduentobbaeNegorateds stage

A is dissolyed under_a_.nitrogen _atnosphe in 14, dr.of uran
then 941 [T PRERYI FEEHYPD rrc‘)ar?osa?e%t'at e{?(s) glgdéjfaér%ﬂ?%e%gé&ﬁ?goéga 1M
sol uti on ofhud etobairad yiwhagaonigmphrofige vy ictidcatytdrnfaptan ba added
~dropwi se. The reaction nediumis_agitated .%?r 10. 20 mnutes at 20C then

di | uted wish 4108 musingt Fy| FEREPECBREBIR] ebPYAn 8666848 pHILHHEEe buffer
sol utign = 7.9 ded. The reaction. nmediumis decanted, re--
extrac edaéva/t]w_'eaﬁy‘?ilg%lg?éte, the organic. phase is. washed wth water,
dried over sodiaimmsal phattdeancbrighaursbl ¥Enthies 25 levapet ghediodfudnder
reduced pressure.. The. oily, residue is chromatagraphed on silica. ,with
110..% wat erf g Wi i hyt efd %t | -a&%t oi 'ggoﬁﬁeﬁeﬁr ewéllf.h‘f 140 ng
of the expsacted Hedued 4 sypbtdigedoghe corresponding yield is. 90 o.
30 IR (CH. C13) 1746, 1720 cm1l. -Ms (El) mz [M + = 274, 183, 155, 139,
91, 83. StiMie spedtoxe-aAf :tGhe ddrptadiicycl o[ 3. 2. 1] oct ane-6-acetic acid -
R \]3revet s\ 17104\ 3 .d 31.danu 2 . o h duct
Dot b hEaT o ot 435 PPLE, B A28 N e ERY BHiTEE B Olnl NBeRSS

: 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—(pheny1methyl)—1H—tetrazole—5—y1]—1,6—diazabicyclo
20- [3,2,1]octan-7-cone _ .
. 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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~dissolved in 1.5 nl of ethyl acetate, then added to the sollutie8H2sY AWy
-of palladiumon carbon at 10 % and placed under a hydrogen atnosphere.
-After 15 minutes 5 another 15 ng of palladiumon carbon is .added and the
[reaction nediumis maintained under agiggtion for 15 minutes. The catal yst
-is filtered. ... ,out,. jollowed by rinsing with ethyl acetate, then with
"acetone and nethanol. and the solvent is, evaporated off under reduced 10
pressure. A totah .ok 68 rﬂ; Ob_nCrcblﬂBypr]gﬁﬂllilictl s.isobbBtagdedwhiithclh s is

crystallized from ether, ng of the expect ed dproduct wi th no) ecul ar
formul a ClSHf‘SVWO(JIVIaP ??14 891 §ylirs obtai fed. 0&‘6%“?&‘6’6%@@% eld is
63 NVR spect44m-ef Bﬁgctgg_,%t 96#16 In CDC13i at 400 MHz, 'chem cal shifts of

the peaks in ppmand multiplicity: 1.48 (m, 163(r’r) 1.73 (m and 1.86
(m : N—CH-CHZ THZi Bg 8oB tThe. Gixgeyted 3.caMpduin) andl8. Gbleyular

SHi-gzl_ 139, glcﬁ'_flflﬁ'bl'?ﬁ ngﬂ‘ll %%Agllzé ggn\l_s G_i'xus ob alned( %n trlqz [M+

7- 0X0- N - pheayhr 1o6- dhazabhrpholel Jvtidd OpkaRfctd- CRAOOXIFLRpEndinyg of
tetrahydro. fura n and 99 ng (0.41 mmole) of the conpound obtained in stage

A of Exanpl & F@dalié ﬁﬁéed together under an inert gas. .50 Al of phenyl

- isocyanate of -a ion of tetrabutylanmonium fluoride in
‘THE are add elctlndbele Mp wheaotl on nedium is left to react .for.

- 10 m nutes, thefndidDatlied \an:tmsent hyiiz acehainé cadnadhidshe i thewpleaks The '

reaction rredl umis dgcan ed and,the organic phase is R \Brevets\17100, 17143

GS_doc 1 JARURPE 28685M86t4PTidibYer nagnesi um sul phate. The sol vent is
%Vaporated 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-CHy; 7.18 (m) and 7.32 (m):

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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of f under reduced pressure. 140 ng of crude product is thusl ebhaaped?005
vthich is purified by chronmatography on silica using a .
di chl oronet hane/ et hyl acetate m xture 90/10 as eluent. 21 ng of the
conpound of the title, with nol ecul ar §brnul a C13HI5N30 (M = 245.283 g) .
~recovered which- corresponds to a yield of 20% NWR spectrum of the proton
10 I'n CDC13, at_250 MHz, chem cal shifts, of _the peaks_ in ppm and
multiplicity: 2THPMRY. 30209 YHzangcheqFcaly shifferoéshechreaks da (q),
3.13 (dt) énéZm&ml lg.yggt NCH2 ; 4.49 (m) : CHN, 7.11(t); 7.34(t)
and 7.54(d): % 15. 1R (CHC13 ) : 3302, 3266; 1734; 1700;
1602, 15531-&50](Hdm 11 NB ((ED Yand z2, 0FM tm) 248,_CH5(3;1_ A26,; 13914980 92.

Exanpl e 17 -1 - eny hI)- tetra oI -5-yl]- - di azabi cycl o 20.
[ 3, 2, 1] oct hzg g)‘ﬁ é@% &g’i%m rPrim %%%%)‘féi-ﬁ Céﬁpo(ﬂﬁd %&‘g\{'ned in stage A
of EX&IED| e1115(m§3<p1)aceﬁ74mple15@41 et gas. Then a solution of 712 ng of 5
-fl uoro- 1-mwl -1H tetra zole in 1.5 nl of tetrahydrofuran 25
then 2 m E at i (M “of &% abtRSl at@dbni dilf | RS d&3 . i ABTHBS .are
added. The,yeaction mediumis left to react for 1 minute. The reaction
mediumis then diluted with ethyl acetate, washed with water, decanted, the
organi c phase 30 is.dried over magnesium sul phate and the solvent is
evapor at ed_ of f fnder reduced pressure. R \Brevets\17100\17143 GB. doc 31
January 20 g of an oily product is obtained which is

chr Oﬁﬁbogr@-lmj@l:ﬂlﬁléi&faéa[b?q%ﬂ‘ Prorei hangh oy hyhe acetate mixture
90g10.

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 (CHC1,): 1758, 1696 cm™
MS (EI) m/z: [M]* = 168, 140, 126, 98, 43.
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143 ng of the expected conmpound with nolecular 5 fornula GlaPasheQy (A0S

284.324 g) is thus obtained in the formof an anorphous white product. The

.corresponding vyield is 25% NWVR spectrumof the proton In CDC13, at 250

Mz, chem cal shifts of the peaks 10 igzppmand nmultiplicity: 1.80 (m ,

. 2.04 (m and 2.67 (M N-CHCH2-CH2i 2.83 (d) 2.85 (dnm, 3.10 (dd) and 3.44
(dd) : CH2-N-CH2'; 3.99° (m CHN, 5.63 and 5.88 [AB] : C6H5-CH2i 7.18 (m

‘and 7.32 (m) : C6H5. 15 Exanple 17b 6- (1Htetrazole-5-yl)-1,

6- di azabi cycl o !3, 2, 1] octan-7-one 120 ng of the product obtained in
Exanpl e 17a =t 2 of a nethanol/ethyl acetate m xture 90/10 are 20

~m xed toget Han, : fagTHE 44 td-l tqtal .,dissolution is

~ obt ai ned. ZZ@IH%S of plgrllelé}:e{{jgixm 1(:'§Fa l%sz%q%%gfgg;&bﬂgh 26{,51]%6:0%%%37?%1# added,
then the reacti ort4vdi@ umn i (9 .2@ tmavkd) under 1 al - dirde oiggheahpbs phene-1Af ter 3

hours of .reaction, . the 25 catalyst is filtered out, followed by rinsing
with a et Paﬁ?yed?lﬁlﬁ}efm © i qu}P%lﬁhghen. ¥he Zol ve?*r%’t—g*iz@)i ev&or at ed
of f under reg@duget-ipeessure. Jglhe MaRdueheans_ 1RGN chyst aldldszed fyr omet hyl

| a

ether. 72 ng_of the conmpound of the title with nolecular 30 fornu
C7HLONGO ( ME sEd VES ign) 449 FHueTolstdianed. in the -form.of a white. -

crystalliized produc The _gory e i | i.el.d _i.s 88% .NVM ectrum of the
proton R \Brevet giéli/?foo‘gl‘?&éf %%8%% g%dfé’ﬁ{ alraﬁlnlf'ﬁog“%‘irl?yﬁ% 'S 4f 300

MHz, chemi cadheshi btisledf. theSpeak® idf ppmBiatiheulild pltheint Yintroduced

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
.ringsed ~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
Ci7HazN20: - (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 borane-pyridine
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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1.63 (m,.1.89 (m - and 2.07 (m : N-CHCH2-CH2; 3.14 to 3 2@nfiryyandds
3.43 (m) : C2-NCH2i 4.51 (m : CHN IR (Nu:ol) : 1744; 1594 cm". M5 .
(El) mz: (M} = 194, 165, 124, 111, g 83, 68, 56, 41. Examle 18 10 -
6-acetyl -1, 6-di azabi cycl o[ 3,2, 1] oct an= 47--one 140 ng (0.582 mmol es) of the
~.conpound obt ained in. stage A of Exarrple 15 is dissolved in 1.4 nl of THE.-

55. Al of nh d e .alM slut of .

tetrabutyl %%Egaﬁffr%gloh 3’e trh nBI‘l% arc’reP a0t m152% 8’8%%?? v .ChThaer(? eaction
nmedi um i s kh&addihubadl wi maceibnls aq:nteapg, iwaghes wi-tgh water, decanted,

t he organic phase is dried over magnesi um sul phate, then_the sol vent is
evapor at ed: of f TRRJEP2FEUDRHePI B8 EiF ecxDBarhefhd th aFhYie asstatea crude

oil is Obta'nedTM@'ngahiccQﬁ&ﬂﬁ&?g§g%h%%ggﬂn%'l'erf@&ha@er sodium

di chl or onet hane/ acetone. m xture 80 expect ed conpound, wth.
mol ecul&@r . shophata, ©€E8HZ/2N2€RNnE (M. eir@@oﬂr%;e@ o ft husdebt memd;ed/\,hlch

25 corresponds to a yield of 18 0. N ctrumo roton | n DVMSO, at
e oCorn CoPRRdE 002 vi £l o of, 18 0, MR SRSELrurL el L NG prict B! TR0,
2.20 (M) : obbhCibEHZNEHR o 2¢ BlehShp CHOLED- ML 3£83cn39. bdbrard . 33 (A
3;.10 (m and. 3.45 (dd) CH2- N—CH2 455(n’) "0=C-N- CH. (CHCI 3)

1758, 1696 cm IThays %Elqtmmz %] +washegd, wn@h 2260.98, Zﬂ?, aqueous
(RpLEI[:l)e/YI’eY:BtS f&?PAr}?%%s aza Cny('anggrﬂé Zq%;eoctan L%;'eer]ﬁ?c phases
are combined and the solvent is. evaporated off wunder

reduced pressure. '
35.5 g of an oily colourless liquid 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-piperidi.necarboxylate with_moleculer. formula CiqHzeN20;3
{M 306 41 g) is thus recovefed in the form of a

. colourless 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/1 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, the dihydrochloride precipitaté is: filtered and
washed with ethyl. ether. _ _

- In.this way 3.87 g of a white solid is obtained.
Another 1.80 g of the desired product: is obtained by
30 ' crystalllzatlon of the flltrate
The. product .obtalned is taken up in 60 ml of 1N soda
and, 120 ml of ethjrl' acetate. . After decantation, the

aqueous phase 1is saturated with sodium chloride, then
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'~ 44.02 g (0.22 mole) of 1,1-dinmethylethyl 3-oxo-1- 5 piperi dindearboxyzHize
" "(CLOH17NG3, M = 199.251 g) (described in J. Med. 'Chem 1986, 29, 224-229)
- -is dissolved in 440 mM of ethanol. 38.79 g of O benzyl-- hydroxyl am ne
- _hydrochloride is then added. 54 ml of mgidine is then introduced 10
. dropwi se into the suspension. The reaction mediumis left to react whil st
~ "agitating for 4 hours at approxi mately 25C, then the solvent is evaporated
of f under re@iftedcprdssmice ThHeh radntl oacaedtam | THAKSRG AW BYpRaBLXt Ur €
of 15 dichloronmeth .and et h%l cetate, then filtered and .-rinsed with
di-chl or onet hane, then Wth H%hi >E$ii1’eéi ofPVEdi cRPgREFEtNanguaRbakehytheget at e.
The filtratecbscehbeatedCONCERyKEL r ced pressure.
69.8 g of alight yellowoil is thﬁgl%%?gi %%‘%é%#g;ﬁféi%&%‘ purified by
chr omat ogr aphy on® s¢1i &a. ofrh&-dpheny Liesloxy) a eydpelrdxddnemily| acehat e
m xture &0/ g ' = di yl y | 3- (phenyl met hoxy) °
i mnoj - - %?pizrg%hé%?%%%ar%%@(my 1a e,lc’sﬁah?ﬁ\}’*@ol gﬁ]l ar AR PL7HEINEBIS (M =
304. 39 g) i soblezived edyhich tderfedpormds alS wereipale gl low oi | . The

corresponding yield is 8.5% 24.82 ? (0. 08-15 mmol e) of the oxine obtained
previously is di gésjcﬁ vetin{d63 nPmafedi haprbl E&6H edimannd o oG nedler

nitrogen. Thermelihud1lef §lorgrepykigi ne; conplex is added, then 204 m of
2N hydrochl oric acid 1?5 30 adde%sgr E)IJS\% selgvepgan IPI%UI’ %ﬂd M ECUSrhe
sol ution is diggihqraepthnmel Hden nd amlques A dts <Qed.hen treated with
100 M @f a "sat t.irh%te sodium hf\édro en. carbonate R \Brevets\ 17100\ 17143
GB_doc 31 January 200 B2t GHPBR7SEREn SRt gi8t aqndiasn davborat e,
which are added.in t3ral | f1.act i@ns.offheapHoi ot hgR1 718 THGLGGRCt iQn

-mediumis extracted with ethyl acetate. :
- .- cilphosgene 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. '

g: \Brevets\17100417143 GB.doc



The organi ¢ phases are conbined, dried over sodium .5 sul phdlt danupgy séldfent
is evaporated off under reduced pressure. 39.0 g of a colourless oily .
liquid is thus - obtained that is taken up in 400 ml of -ethyl acetate. The
solution is washed with a 0.05 N aqueggs solution of' hydrochloric acid,
then the organi ¢ phases 10 are conbi ned and the solvent is. evaporated off
under reduced pressure. 35.5 g of an oily colourless liquid is recovered
which is @RI (¢welhy aronategBaphy’on silica, eluting with a

di chl oronet hane/ et hyl acet.ate_mixture 95/5, then 15 with a : '

di chl oronéf:“ha&%}—’etlﬂgﬁ: 00 ato2Aext dle 80/20. 1789 of 1, 1-di nethyl ethyl
3-- [ ( phenyl net hoxy) amno]=-. - 1l-piperidi.necarboxylate wth nolecular.:
formula CL7H26N203 (M = 306.41 g) is thus recovered in the formof a '
col our | essExamplie THE correspondi ng yield is 72% 20 6.72 g (21.9 mol es) of

cool edoo5 ToMCTD LEe - oAb - e ST 7 M S annyarons

hydrochl oric acdgl inigy ettbyh1laceiale) i ofddest doapuuade obtveind@ ninutes.

- After 1 hour at_ 0OC, 40 ml of ethyl ether is. added, .the . dihydrochloride

preci pit atBxample f tPereddd dpolRbednwid bt A P01 n8t % hay 3. 87

g of a Vm;édﬁ?]bfé)% ! Sn- c%?&a@hn% 1/00Rerydight80i 8 Qlgilthe «&esi £rénproduct
y .

is obtain crystallization of the filtrate. The., product obtai ned
i s’ taken ughe n se@pensdonl Nisodulaced. WREmi aof hedhggencertinesragter

decantation,, the aqueous phase is saturated w_th di.um chlaori de, then
R\ Br é0et HIGAH4\PPF GB¥8%§u§T Jgﬂ arg 3ﬁﬁ§:6gkex ga?fedggﬁﬁcegﬁfth'ethyl
~acetate. The 1@ £ PASRSred out . :

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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are conbi ned and dried over nmagnesi um sul phate then concemtY ataatdatp 2005
. dryness under reduced pressure. 3.67 g of N-(phenyl nethoxy) - 3- )
pi peridinamne, with 5 nolecular fornula C12H18N2O . (M = 206.29 g) is thus
obtained., which corresponds to a yieldgof 81% 518 ng (2.5 mol es) of the.
- conpound obtained previously is dissolved in 5 m of anhydrous
‘di chl oronet hane, then 0.5 mM of TEA is added. 10 The whitish suspension
obtai ned is Bwoide ddan to -65C, then 12.5 m of a 0.10 nol/| solution of
di phosgene i i chl oronethane is added. over 15 mi nutes. After . reaction
for 45 ni nut%s&et%éjycl&xgdr'ﬁeés‘ @&ﬁg{ﬁcé’r?lioswdiZIrl}t]é’d:tﬂWﬁ.'% n  of
di chi oromet hane amd obardiiadkied i ddilfed 0@ VAL ET 53 JBG TP YRS deeft - Lo
0

settle, then the aqueous phase .is..extracted wt
di chl or onet F&¥¢. dpserddeli dod Exagudiec IPhasearaiagdmicd @0 mpgrfe sihem

sul phate; t e ) o.dryness .under_ redyc 20 pressure. A pale
yel | ow of | !&gﬂlp%%gﬁoﬁlg%\aeae%%%h%%?"ﬁ?&ﬁ f'%ad %ﬁgcﬁggnﬁ?%gfagp P& 1 i ca
el uting wtlhnluydrdtiryl acetate m xture 90/ 10, then a dichl oronet hane/ et hyl
acetate mxture 80/20, In" this way 196 of expected conmpound with 25
mol ecul ar formul &% 18Ri6N2ERY (ML TmD. Z‘ggg)eﬂ@e?*é%@veﬂ@dlpound t e thor m of
a colourles L e opdi-ng.VH el d, LS %., NVR,s-e¢t-rum.of the
proton-in. %%%llegulgg SfodétrrﬁML?-ll;aP ggg{‘%{]&g}g;* shifts 230?% 'tan}: Héaklssi r?lb'ég%]nego and
mul tiplicity-el. BOyieayl 3aA#.1.93 to 2.18 (m: N-CH CH2-CH2; 2.73 (dt),

2.94 (%; R lpedl),@ndp3,40 (dd) : CH2.-N-CH2; 3.29 . (t) : N-CH 4.89
(d) OCEME%——?—MEM‘M -38He COR \ Brevet s\ 17700\ 17143 GB. doc 31

'January 2005 1661in CDCli;, at 250 MHz, chemical shifts of the. peaks

- in ppm and multiplicity: -
+1.64 to 1.95 (m) and 2.10 to 2.35 (m): CH-CH; -CHp; 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
() : CoHls. |

IR (CHCl;): 1774, 1756;1602, 1585, 1495 cm .

MS (EI) m/z: [M]* = 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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| RGCCHC13) : 1747;1498 cm . MS(EL) mz:[M += 232, 91. ExanﬁﬂeJagﬁa%y 2805
(acetyloxy) 1, 6-diazabicyclo [3, 2, | ctan-7-one 95 ng (0.41 nole) of
t he conpound obtained in Exanple 19a is dissolved in 5 m of -nethanol,

mg of . palladiumon carbon at 10% by a&i ght is agitated, then the .
suspension is placed under -a hydrogen atnosphere 10 under normal pressure
for 1 hour,_at 25C, then the <catalyst is filtered out. After evapor ati on” of,

the sol venti-GHdeH: 1hiced - SBreé@hreo GO Hpy G 7 Whe £ 24 cr {3k alaqidar 8 -65t ai ned.
The crystal (Bafteyta 2DClLllp 3l ?&: (rgtJndaeI?&lhyd&Qus(defS éﬁ‘a}.@l (&horregh@ge The

sol ution |s cool ed ni frogen of pyridi ne,

then 40 A (mf He@Hi-(IfI-B.nhydl’l de are added and agitation is carried out for

- 20 ninutes! ﬁ Eg%ctlon mediumis. ;concentrated under reduced. pressure
and 75 ng c*ry"sr@af‘bs 5% 28 obt ai ned which are purified on silica,
eluting wké (Br) duwehl omp’ethalr@ etind  acet ateygn xd-pr 580/ 20. 49 ng of
expect ed 66ﬁﬁ6Uﬁﬁ_TNT 20g) is recovered in the formof a white solid.
corresponding yield is 6596 25 NMR spectrum of the proton The In DCl3i at
- 300 MHz, o jfts of the eaks in mand multiplicit 1.60 to -
2.2 N- CH- Sghgﬁéﬁﬁg~24 (s) C}B 2.95 (d?pand -3:54 (gn) -YCHZ CH, 3.07
(dt) and 3659{(4Mhﬁthyrbﬁéﬁy1}ﬁm1 BénBl Pkl ; eﬁaiéﬁhSlbyéﬁb(CHCl3 _

1798: 1764 cml. NB (EI) mz: [M = 184142 125
R\ Br evet stA7A0b\asams Go®de 31 January 2005 .

10 The operation is carried out in a gimilar manner to

- that described in Example 19d, Staring with 139 mg of 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.
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67 Exanpl e 19c 6-(benzoyl oxy)- 1, 6-di azabi cycl o[ 3, 2 1] oct artl7J8RBaTHe2005
. operationris carried out in a simlar manner to that described in Exanple
-19b starting with 205 ng of the 5 conpound prepared in Exanple 19a and 200
.-ng-- of benzoic anhydride. In this way o4 ng of expected conpound with
-« molecular fornmula 13HL4N2G3 (M = 246.27 g) is obtained i.e. a yield 30%
"10 NMR pectrumof the proton In CDC13, at 250 MHz, chenical shifts of the.
peaks in ppm an rhul‘f]ilg'?i cP®y: 294mgo P95 gpechntl 2. q@mpeuid 35winh :
CHCH2 -CH2;me &2:144) £ 6 S 2- CH ., 3. t), and 3.55 (bdd) :
N- 15 CH2. CH2i 4.09 (bt )aggu%i‘c?ﬁé%%zoﬂ%ﬁfm“%%‘g'#t %’9; g1 tf(‘%ﬁ“?‘gcsHs.
IR . (CHC13 i-el1m4iclzbeA60% . 1585, 1495 cml1. MS (EI) mz: [M+ = 246,

105, 77. .20 Exa 19d 6- (1--Qxopropox -1, 6- iazabicyclo [.3, 2, 1]

oct ane- 7- . one Thg@ggéﬁ%?ﬂ%ﬁgiéﬂigﬁﬁﬁéﬂgﬁﬁégin a simlar manner to that

described in Exanpl eci®L,, s4@rbéogmmt h Ha3rdg Oéhif@§ 8@%@@%@4}?&% ed
. In thi way ng of

in Exanple 19a and 70y, 1 of 25 propionyl chloride. | S -

expect ed corfpbdri Ath MHd igdudlEt or nul a COHLAN20 (M 198.23 “g)' is

obt ai ned, .4i_s% ielgdsof 12 % ~NVR.spectr proton 30 I n CDCl3r
at 300 Mz, chema?%cly %hlg?tém%f P{‘)hgﬁ;wgé‘a@zq %“p%@n Eﬁﬁ mil £Ppl &)t pnd | 25
(1) : O=C- CHR4CHIM) :1N65Hy)>; AL I8 (a): ameh;2.41Q o Wh)': N-cH. |

R erevet s\ FRGUALLA? B doc, 3 Janyary, 2005 68

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 3f41-{AAJBB'];‘Nog;Cé%SO;.
IR (CHCl3): 1776; 1610, 1590, 15385 1393, 1191 cmt.
- 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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N-CH CH2-CH2; 2.52 (m) O=C-CH2--CH3i 2.94 (d) and 3.55 (bd! Ja2neGP-4845
3.07 (dt) and 3.48 (dd) N-CH2-CH2 3.93 (m) : N-CH2-CH - - IR (CHC13
1792; 1763 cml1l. Ms (RI) mz: [M + = 198, .170, 142, 125, 97, 57..., -
Exanpl e 19e 6-[[ (4- et hyl phenyl) ul pA@nyl ] oxy] -1, 6-di azabi cycl o .
[3,2,1loctan 7-one 10 The operation’'is carried out in a simlar manner to-

"that described in Exagsle 19d, starl ng with 139 of the conpound
prepared i n Exahpl@® 164 ahd Wadledy Lt obyl- d%‘ﬂ?%]PY%l%thY?ﬂ thre*day- 7ny of

expect ed Goypoung i { o Oc%ﬁfi‘é@é (48569 Bl GLI R4S 8 296935, ) 1S

obt ai ned, 7 .7e. yield 44% NVR spectrum of the proton. In CDCi3, at
250 MHz, chemi ZM EhPHGmﬁful\tGae peaksl$f. PP gand smditdgulived yin 280 1.55
and 2.99 N CH-.CH2- CHZ 2.45 (s) : CH3; (d), 3.00 (dt) , 3.29 (dt)
and 3.39 ( )Of djehleraes ‘t‘?r) . NCH. 7.35 and 7.91 . AA BB |

C. H3- CgH4- SO2 4 R{ - HGLBy 1hyldhahi i nd 599, t HA®S%addS8 3 o 1488, sd18diogMm 1..
MS (El) mz: [M+ = 296, 55 141, 125, 91. 25 2.89 4.04 Exanple 19f 6- B

(et hyl sulafm'bn}ﬁf’éx‘}]? reack. fogz abikyers padey, apitedtism.7-there The

cher ot L9n SN £ Mdihehd 0F1 IRl gt gescr bl L

801 of. mesyl wiHorg dee 1R 1\-BrieeafisillettGa) 348 GB desthydlpkkaneay y 2005
sulphonyl]lhydrazono] -1- piperidinecarboxylate, with

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.

‘ i 62 g of ‘NaBH3;CN 1s then added, then the reaction
medium is cooled down to 0-5°C, and a solution of 0.7
mol/l of gaseous hydrogen- chlorlde 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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69 In this way 50. of expected conmpound with nol ecul ar ¥lodanhrary 2005
- 17HI2N2O4S (N¥: 220?25 g) is obtained i.e. a yield-of 250. NWR spectrum of
“.the proton 5 In CDC13, at 250 MHz, chemical shifts of the peaks in ppm and
nultiplicity: 1.56 and 2.38 (nm) @ NCH @H2-CH2; 3.00 (d) , 3.12 (dt) and
. 349 (M : N (CH2) 2; 3.26 (s) : H3 i 4.12 (m @ N CH IR (CHCL3)
©1775; 1381, 1187 cm'-. 10 MBS (EI) m " : [M + = 220, 141, 125, 97., 79.
Exanpl e 19g 6- [ %-4fnia rdpHary| Jompbphdngbtaingd pievioudigzabidcycla [3
, .2 ,1 ] Ockﬁﬂ_t%.lp%%_t%% The oggr%} n | car%!ed out Hh a simlar manner
to that described in Examl & Fof &4 & Sth RS Tg T R Erfpciind
prepared i ndB@gnpl e 19a and 283 ng nitrobenzenesul phonyl chloride. of 4 In

this way 205.5 of expected conpound with 20 nolecular fornula
'12H13N3&S (M= 397.mb of i3 dhtBPhéd Folaitionj efd wissass MyRrspest rum of

[ . 3y j ca hfts of the peaks __in.ppm and
e Proter, oGSl AT e gl sl gghly 515 DSk S P
2.94 (d) , ous. 3ofdt)NS Fidwitledt) foBldled bds) :fN€RIng: ahdldithe

C-N-CH 825 and 8..41.. [AA BB. | NO2-CBHAS®R IR (CHC13) : 1776; 1610,
%90, 1538;%¥§§§?H¥?§1d8m - Waghed gpjitly Atiny] +acebave. 1860rying 125, 111,

30 Bxanpl e 28rbich boubi-uridy!| pbanyby pilRRRY lan TNk ol of 3 (-
azabicyclo [3,2,1] octan-7-one R \Brevets\1/100 143 ~doc |
piperidinyl)hydrazide dihydrochloride of 4-methyl-
10 benzenesulphonic acid, with molecular formula Cy3H1oN30,8,
2HC1 (M- = 342.289 g) is obtained. The corresponding
yvield is 84%. o

3.48 g of the compound obtained previously and 5 ml

of demineralized water are then dissolved. 10.2 ml of am
15 .aqueous solution of 2N Soda. is added under vigorous
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 formula
C12H1oN3025 (M = 269.328 g) is obtained. The corresponding

25 vyield is 81%. ' C ' '

500 mg (1.85 mmole) of the amine obtained pfeviOusiy
and 20 ml of tetrahydrofuran are mixed together 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 cémprised 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 70 5 g (25.1 nmmol e) of 1, 1-dinethyl ethyl 3-dxdaguwary 2005

pi peri di ne carboxylate (described in J. Med. Chem 1986, 29, 224-229) .
(CCLOH1I7NO, M = 199. 251 g) is dissol ve.glzi n 50 m of dichloronehane. 4.67 °
of tosyl hydrazine is then added to. the"solution and left to react for 2
hours under agitation, then the solvent is evaporated off under reduced -
pressure. 9.56 f L et yl . 3- | yl yl

sul phonyl ] hydr a?(})l%o] %?Laét?%feifiﬁ%%g%lgr b%%yl%’?%r,l. é/\'ﬁ";?%% n“@]h%{gule)é:rhyflor mul a
C1l7H25N3048cekrted67tidn g)washedhuwitdbt ai neds vadibeauguandlidtatdve ofi el d.
4.5 g (12. | es) _of .the conpound obtained. previously, 90 ml of a

net hanol/té??‘ngﬁﬁfoﬁﬁﬁgn‘ Q{ISF’E_J%%@F%,Hegﬁglgefiewa&feg‘l-ns of bronocresol -
green are ni xedThd5okggat BepraRders A8 t 0085 - mdgB2s9uRrl NABHIEN is then
.added,. then the reaction nmediumis cooled -down to 0-5C, and, a solution of
0.7 mdl /| tBEngaddsus Iiddragen €Al oeva@poratedt hand | sndent r seédueddi n such
a way as t?r%@@ﬁr&he pH of the nedium 20 between 3.8 and 5.4. The reaction
mediumis Teft to react whilst agitating for 2 and a half hours. 2/3rds of
the solvent is e¢aposcat ed ohf dinciy predueed PEeSSHYELinddewnaRe, migof

di . chloronethane is added 25 and . the nediumis washed with a saturated
aqueous sof W?‘Bﬁv%‘ﬁ 3d7 Ut bPE ot behhpEonThiBane gandcSpRasé PE BERed over

sodi um sul phat eriadided des S9! i uh 51 £VADLE %@ﬁ%&gga{iﬁé{%ﬁgﬁgﬁ%#es5-Ur e

In this way 4.48 g of 1,1- inethylethyl
sul phdfRy| |#yt¢abiem] - 1-piperidine carboxylate with nolecular formula

17HOTNG04S (M 53369, 486.; 8) 18 R04 2] Do TP SR8 RONE DL L LS 99%

washed with 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 71 4.48 g of 3lhdavempoir¥d>
obtained previously and 9 ml  of ethyl acetate are m xed together under an
inert gas'at 0C . A30mM of a 4 nol/l solution of gaseous hydrogen 5

chloride.in ethyl acetate is added, agitation is carried out for 15

.. mnutes followed by filtering and the hydrochl oride is washed with ethyl
“acetate. Drying is carried out under reduced pressure ahd 3.4.8 g of 2-(3-

pi peridinyl) ydrazisdeng i fydBpchmeréfecel 14-1metidnydQchonzenssilphani ¢
- acid, with mplecular fornula_12HI19N302S, 2HC1 (I\/l = 342.289 g) is
“obtai ned. TRéPESHIdaSsRaREY jitel d(deseaitbed. 48 ¢ ofMede Ebapourid Wbt ai ned

previ ously gr;_},d 54%:{34 @§4g%?1 gﬁ]{@ﬂll %qev(\g}d%{edaqf% mﬁn dbsﬁ%@'%gg. 0.2 m Aof

an 15 ..aqueous $ tion o soda 1's ander Vi got% { tion.
pr eci pi tat e 2108 .kéenedghf t ers 1 Hds2olivedt esinf Tonwact . oAgi taathy@rdus t hen
carried i“td %1110 m nutes, then the precipitate is filtered and washed
wi th wat 158 PHefet ‘acetate. The solid obtained is dried under

reduced pressureoral il g ¥ex 221l adgen, (Lyschl RO dLgybl (hydrazi de of

4- et hyl - . benzenesul phonic acid, with nolecular fornu (M=
269. 328 g) ceodbtaidawa. t¢hé°€oanés§6ﬁdmggof250yayél @thl@rﬂﬁ% l&O@dﬂi@cﬁ(l 85

A N e L T T
and 23 ngy Of:emﬁérﬁ)k/ﬁ?eaﬁﬁ) agldedrh 0 tiohez sus panRsi one fabt @bn%ac%t fé&r 2
t enper altour ehggg'gfi sed bet_ween 0 and 5C. _

The  reaction medium 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
previousiY' 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- o
piperidinyl)—benzenééulphonamide trifluoroacetate with

molecular formula CigH;oF3N,0,S (M = 368.377 g).
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The reaction mediumis left to react whilst agitating and YedePhgry P05
tenperature to rise to 20C. R \Brevets\17100\.17143 GB.doc 31 January 2005
72 The reaction nediumis then diluted with ethyl acetate, then washed
with a. 100 aqueous solution of tartaf¥c acid,- thenn ith demneralized.
wat er. The organic phase is dried over, magnesi um sul phate, 5 then the
solvent is evaporated off under reduged ressure. 769 af  a.cru

product is obt afhRd"FhPENERE COFRIBM eﬂngrl‘fea'l P5FV&PB|§|qg’r SFetHETE%nd 5. 17
| of TEA ;dheubeRakien MRdidimi SofehiethRngact pyer pbabt ivAdeedilth -
agitation. The reaction nediumis diluted wth di chl oronmethane, washed

wi th wat er isdtiredtedewisgddiamesxdphat efafPWi¥e 2156| 2@nd0 i Meshap@edited of f
under reduceﬁ.grﬁs§ure The .f oam obtained (395 ng) is purified by 15 .

chr ormat ogr aphy V8RS FFER §PPR" a dichl or omet hane/ et hyl acetate mixture

80/ 20. #A4 ng of atberexpettedisgnpovnd, wekhnnolieculdhskadr muliahCl3HE/N302S
M = 295. 362 g% is recovered. The corresponding yield is 80 20 N '
spect rum okethangl ot Ghepn tdmC1Bilarabeo igHA VARt el YRFTrs 4 "‘tolr\ég peaks .
in ppm andpg]%%{l %i city: 1.55to 1..80 (m and 2.18 (m N CH:CH2-CH2;, 2.42
(s) © CH3;72. ? ) and 2.93 (n) ; g-CH2-CH, 3.18 to 3.32. 25 (m)

N- CH2- CH2; 4. 08Ifamthis\- @iy CH23 6m88 of bg) mehylRNC-CRCP3periddey1)1737,
152,]9’}1438%8@%;%;5 f;’goég%%aé'%ftﬁ'%8&&8%93%y%o%61a M, R, of SB18. [M

10 254.353 g) is recovered.

118 mg of the amine obtained previously is dissolved
~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 mixture 95/5 as eluent. - .
In this way 112 mwg ofh the chloride of 3-[[(4-
methylphenyl} sulphonyl] amino] :1—piperidinecarboxy1i¢'
25 acid, with molecular.formula'CLthClNﬁhSQTM = 316.308 .g)
| is obtained. The corresponding yield 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'pfoduct obtained previously is then
added . |
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6- - [ (4-nethyl phenyl ) sulphonyl]..-1, 6 diazabicyclo [312Jajuary 2005

. octan-7-one R \Brevets\17100\17143 GB.doc 31 January 2005 73 305 ng (1.52
-mmol e) of 1, 1-dinmethylethyl 3--amino -1- piperidinecarboxylate (described
.in J. Med. Chem: 1992, 35, 4334-4343) yswith nolecular fornula ClLOH20N202
- (M= 200.282 g) is dissolved in 3 ml of anhydrous 5 dichloronethane. 212
"yl of TEA is then added, then the solution is cooled down to 5C and 278
mg of tosyl chl Ghiede tsaadied. dddiumactison agdidpeds agtt ataeehvdnid st
allowing th te rature t% return to 20C and left to react for_.2 10
hours. Thee é‘?@gégﬁrﬁefﬁoﬁm Ps THRSY <G| 4 il AL afsdfrighmsttigheénchnd
washed firstd yWdeh phiokPHuR@USAYF oS Aotirqdbr0h ot YA iG-AGfhdhen with a
phosphate buffer solution at pH = 7. '15 The organic phase Is separated
and dried over Adghasiom del phardect bat elyeisolfivents wsiresapnr dtteth of f

under regduc r-e . AnLobl is thus obtai ned whi.ch is . purified
chr omat g%r_agrﬁyggn%E?{&ﬁcgég'f%ﬂenéswa e @f Eh SPGB R e FiThyh S gteé‘:lt)%t e
mxture 9/ 1to20sediary eheh, hrali gwttyd©idy i3] [€dhyt maidadaeny! rhe

sul phonyl] am ng] -I--piperidinecarboxyl ate (described in J. Md. Chem
1992, 35, 483F2R3G3Phaeh LvoIthall Feparaiad 2wl 78p6RI08SeT( MBBRHTR g) i s

recovered. Fephpe! eSPON g ¥i ekl | En82%013Rft MiX! U Fa 00,4 the
conmpound obt ai ﬁed previ ously én% .1 of atri ﬁuoroa%é ?%"Zg%rg)f%f :
/ di chl or onetthdae reiiucedep6s50rare cool ed down to 0-5. The reaction nmedi um
i s kept, under agitation at 5C for 30 mnutes. 30 The solvent is then
'evaporéﬁgd of f u% e%h+%dﬂ%%dgg'mg og crude product is.obtained which
; 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-(CH)2; 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™t.

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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pressure in order to obtain 403 ng of 4-nmethyl-N-(3- piperidi dghypary 2005
‘benzencsul phonam de trifluoroacetate with nolecular formula

CL4HL9F' 3N204S (M = 368.377. g) . R \Brevets\17100\17143 GB.doc 31 Januar~y
2005 74 228 ng of the compound obtai neds previously is placed in suspensi.on
in 2 m of nethanol. The reaction nedium is treated wwth an -excess of .
DOWNEX 21K 20-50 Mesh resin activated with soda. 5 After ‘filtering, the ~
resin is rinse®3 wj]thqfhedilmtdmﬂe tilse n addedf i landat @gi§aé\¥a>|§!oraﬁed under

ngggﬁgsuloressu i %ﬁ’?h V\n{g 1%$%r oén%fa%%l—&%ﬂl(g) 2o ?wf“b%o%g% 353 g)

I's recover@g mé.l&fm ihe agase. obtained previously is d| ssol ved under an
inert gas in 1.2 m of dichloronmethane. 98 Al of TEA then 28 |  of

di phosgene ar e Thfen reactd@ic eiedibResst vaiaft The reRREY otthedMBAeRS | ef t
to, 15.re git g for 3 tes 5C. eactliep medi um
is dil ut ecail'%ml;\é\%%'?1’1R c%l orgrrcr)elx{t]hanﬁe) t%gq}r%lrjgam t(%:lltlellgase c?'lslngc/aeécg]ed wth a 10%
aqueous sdithbirahethatd aind mldedtdmiamhvmtho%vaaqueomst epldcyngodver

sodi um - sul phate, filtration and, evaporation of the sa) vent .under. 20

~ reduced pr‘ég'%’iﬁ’él%r e r it g’&noui"l Chnevtele pr @(ﬁ’f&r gi Fiitided thY -
.chromat Ogr&ﬂ%y nA0 $iHaea Ysi Ng-fedli Chledr ORBLAGEEHRCE m;étureTaé/S as
eluent. In i's way 112 ng of the chloride of 3-[[(4 methyl phenyl )

sul phonyl |sokngmin] is 1epaperptiedecditboxyder reguaeddpraisshiuel echl B8 fornul a
Cl3H1 1N2 S (M.,= 316. Qht ai ne The .cor ng yieldis
76% ZS: % fiﬁepfoéjt%sp%%rghhfo O%ta es%d%%% &% 2 j?fng%ug ensi on .

at 55- 65%¢ﬁk<ﬁﬁdﬁogx@ﬂ@r20m Qilﬁaaydrems:mget malayudraiumaroaéehamed £

t oget her.
~ then a dichloromethane/ethyl acetate mixture 95/5.

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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30 71 ng of .the product obtained previously is then added.31 January 2005
"R \Brevets\ 17100\ 17143 GB.doc 31 January 2005 75 The reaction nediumis
-agitated at anbient tenperature for 15 mnutes, then 12 Al of acetic acid
.and 2 m of phosphate suffer solution gy pH=7 are added. Agitation is:
. carried out again for 5 mnutes, then 5 5 m of ethyl acetate is added,
‘the reaction-nmediumis left to settle.,. then re-extracted with ethyl
acetate. The org&ﬂﬂQm&hﬁs@yiSdfpﬂmgSQﬂ&ﬁatﬁﬁgﬁﬁélﬁh!eguyﬁﬁétaﬁgﬂ@ﬁéHHW
sul phate, filtered, and the solvent is evaporated off under reduced
pressure. 1(?"[%??%%1%93%51%@1%8 cHgee m%ﬁmd iBreswiened which is
~purified by chro 0g n I th a
R féQQ&uQ ﬁ%! gﬁgOm? #%égge&‘ SlllFaéXpé%%

dlchloronethane/acetone m xture 9
conpound, wiwith reoldsicil lanrdrerthsre/ EIGH] GN2EES o Mlath&Eé A 19). IS

recovered. 15 The ¢ rrespondln yield is 64% spectrum of the roton

I n CDC13F at ZSgQMéil%h%ﬁ¥c3I §hig t<f of - ?%e p@é%%tﬁYﬁebbﬁibn&n

mul tiplicity 19fe A2 -ganf@nar Q 4 , 1.76 (m
and 2. 08 (dm Mfﬁﬁ VIST, o A PR et o %15)3@012‘:08 (d) and 2.98 (m

and 3.28 tol§015@0(ln)2 -YLIN- <(nq=iz7122 mﬁﬁalm1aﬂdldaﬁl'io(cmatem Mei@BHE 7. 33

1505, 1005 1361, R huitd] o e o 5550 3. e © Fre0 RIS 25,

97"r- -91. Ehemoer22pbnoiag vazadi ¢gchre.[3,2, |) oct-3-en-7-one 5 nl of

di chl or ppet hane and 68 n% of 1,2,3,6- 30 tetrah dro-pyridin-3-ol
hydroch}%rlde (NP* P4 mmoles) of the prhthalimide obtained as

before is dlssolved in 33 ml of dlchloromethane

372 pul of hydrazine hydrate 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—dimethy1ethyl) 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. | | | |
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(descrlbed in Chem Pharm Bull. 30(10)3617-3623(1982)) ard Weredry dg&cher
under an inert gas. R'\Brevets\17100\17143 G .doc 31 January 2005 76 33 Al
of di phosgene-is added and agitation is - carried out for 5 nminutes at OC.-
Then 140 I . of TEA and 61 ng of DMAP 7@&are added. The reaction nediumis _
left to react at anbient 5 tenperature for 2 hours, then diluted with

di chl or onet hane and washed with a 10% aqueous sol ution of tartaric. ach
then wi th wat er Thef reaetilenameﬂhgmt he agigairied ﬁl@éfséoi suigrited cter0-

-magnesi um syl phat e, The_ solv i S_eyapqar.a of f d ssure.
5o 30 Tos fakRrponeer e Bty Be bRReRC i afla 2UIT i S A
chr omat ogr gpbyhen sol meaucekuting with dichl oronet hane then a

di chl oronet hane /ethyl acetate mxture 95/5. In this may 3,ng of expected
conpound, with Thel sdigadrid oPhapg dotrMeBhedw ¥ighs g) 105 re@c%%%be The

15 Qor%FSpggﬁﬁﬁgax'Skdié§ %gggFégggletﬂén RH% yh%%%%ylthen decanted

trans benzoy 0XO0- i azabi cyclo
oct ane- 7- -snad boky| atrgana oS phdsg @kscirhmmleséroéodium(splphata wéﬂhylethyl)

and 2- henyl net h C 4-[ (methyl honyl ) o rrolidine
dlcarboisl%?i G?Hegﬁr?ﬁﬁthﬂt%& ?% Yug @%\ Bl éy%% §y3016; IV\nth
nol ecul ar fornmuta GLBERQNGS . 363'\/193%% %&)a@nﬂs 1éﬁta1meﬁ digratdy | for mani de

are mxed 25 toget her under inert gas, then 2.58 g of
hydr oxyphtmixed deithhah mlsof gdbchb@raygtbﬁnm:dr den re@a!rtb@iﬂatﬁ@deirtén added.

omperdi ures PEPLEohdTr cbaBE THE reaktron il ub?Ps oot bd ARREIS 200
220 M ofhy@tgte dpdadgedare added, then the mediumis extracted

The reaction médium is left to react whilst.
agitating at 20°C for two and a half hours.

The solvent is evaporated off under reduced.

15 pressure.

1.13 g of crude product ig 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-{1,l-dimethylethyl) and 2-

20 (phenylmethyl)trans-4-{ (benzoylamino)oxy]-1,2-pyrrolidine
dicarboxylate, with molecular -formul.a "C24H28N205 (M =
440.50 g) is recovered.

The overall yield is therefore 85%.

948 mg of the compound obtained previously is

25 . dissolved in 2 ml of ethyl acetate. ' '

| The reaction medium is cooled down to 0-5°C, then
4'7 ml: of an appi‘oximately 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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- with. isopropyl ether. . R \Brevets\17100\ 17143 GB. doc 31 JadeanyrRGUH577

- _Fol-l owed by drying over magnesium sul phate, then evaporating to dryness
-under reduced pressure. The residue is chromatographed on silica, eluting
W th a dichloronethane /ethyl acetate mpyture 90/10. 5 I'n this way 3.06 g

~.of 1- (1, 1-dinmethylethyl) and 2- (phenylne.thyl

Jtrans-4-((1, 3-di hydro-1, 3-di oxo-2H i soi ndol -2-yl)

oxy] -1, 2- pyr [ Gbémizorelhncandiaoyt jat B pytdl i i ek idxf gl a  C25H2GN207 (M =

466.494 ) | Lec ver ed The corresponding yield is 47% 10 3.24 g (6.94 '

nmol es) of t%é PhtHR T e Ubt BPRedox® Aefar briableswbifed farmgavith of

di chl or onet hegemu B 2,40, Ko N azime. hya ale d)géa_sdq)%%ﬂegd reaction nedi um

is again agitated for 2 hours 30 minutes at precipitate
formed is filterdthe niisdel iwi tquaditdilagrionmet hane, then the solvent is

evaporated off u r__redu pre re. .2.91 g of crude product is obtained
which i s% purifi erhgeb?gcﬁgoﬁfggod?%%i? oﬁfsitl%l‘eca?y‘é?:ﬁfjpﬂmﬁrﬁﬂﬁh P 10, .
then 80/20 ameewihfl diwiiar okt baself ebhyl jaceidl & 1AL Bheo . 5 bkl tdd s way

942 mg of 1-(1,1- dinethylethyi) and 2- (phenylnethyl).
trans- 4- (ani omeshsner. ol ddiherl dPEapyaigliace, oy afided| ecliear tfrar mul a

s 0% 853 MG et Tha ConbuRg Sheh e ey B 17 (6. 5 T ok} "B 6. 5
m of anhydrddgdhosdieglsl disometledne are. nmixed under an, inert gas. 30 The
reactiogonEdiUﬁlhESCQg%%g?gg%ﬂrgo ?gouae%£5céo.tggge7p%oil2%tCTEAt%29 >88
pl of enzoyl c rid ‘ ' :

.: : 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.
g ,ui 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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added. R \Brevets\ 17100\ 17143 GB doc 31 January 2005 78 Thellr dagtdan 4¥di um
is agitated for 10 minutes at 0- 5 C, then left to heat up to 20 C and left-
to react for another 30 min:utes.~ The organic phase is washed with a 10- %
aqueous 5 solution of tartaric. acidgahen with. water, ,then. decanted.
and the organic. phase is dried over sodi um sul phate. The solvent is
evaporated of f under reduced pressure. In this way 1.38 g of product is

obt ai ned, NWR cédpéctrumxed whée hp2dtah of di chl or onet hane. The reaction':
medium .10 is cooled.to about 1Q - 15 C and 123,11, of drazi ne drate is
added. The react? oﬂDEr\L:ﬂ'i uft i golge%{Hzt'o ‘F%%‘E%C?A}l]i Fgltljftggi({gt#ﬁﬁ BFe20c. for
two and a {@Ié{ oM $ mileigPiweny.i s evaporated off under reduced 15 '
pressure. 1. % g of crude product is thus obtai ned which is purified by
chr omat ogr aphy oro3i (#dd) ehdt i2n@5ni tddd) : dicht SHoRE: Hahe/ 8¢ ﬁgl (deét at e

m xture 80/20. 1n,this,.way, 948 f L (1, d=dimethyl ef;hwt nd 2- 20
(phenyl%rret%ﬁ? ft’ gns(l-dzi-)('( b%néo?/ﬁgcnﬁ?né\f'ox%] 43 2(@313}” ol %Id?ég)écﬁal cér’g(%)'xyl at e,
Wi th.nmol ecutpy 00 haeacHG2BHABN2063 (3 71 f#8] 500 gYHj -sCdiR¢overad. afle

overall yield is therefore 85% .948 ng of the conpound obtai ned previously
is 25 didsHPvied Tro® Hn) o &iehy| aRe eParesHsthe "reaction nmedi umis -cool ed
-down to 0-5C, 4. . n oXi 14.6 M solution of gaseous
hydr ogen m)ﬁ e1t77hB;/§I alé:%felt%t el%??'agd%r%é i%r?yone go. After 1 hour, the
solvent is evaporated off under 30 reduced pressure and the product is.

taken,l%p SE}F:E;mp ev%éh et hyl ether. ‘ _ ) | _

3-benzoyl-1,3-diazabicyclo[2,2,2]octan-2-one : ' i”}
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 on 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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The solvent is evaporated off under reduced pressure. In tHi gamegr842P0y
"of phenylnethyl trans-4 R \Brevets\171Q0\17143 (B _doc 31 January 2005 79

B -[ (benzoyl am no) oxy] -2- pyrrolidinecarboxylate hydrochloride, in the form

.of a friable white foamwith formula C3dpH20N204, H,ClL (M= 376.84 Q) is
- obtained. The yield is quantitative. 5 47 ng (0.125 mmole) of the
"hydrochl oride obtained previously under an inert gas is dissolved in 0.5

- m of dichl oronﬂﬁmr@lﬂﬁ Als cdocmerci diche. tios -gaded, theen st ke gt i on
di phosgene i s added. 10 The

medi umis caq own, to O- of

t enper at ur e ]qué cﬁt ugien | s‘(‘ft ollztééu“t hé’lsr(éééﬂe&rﬁlyr%@élﬁ'r% i s a@iidet edwi th

. di chl or onet maHbequ?\g&déda W gieous solution of tartaric acid
then with water. The organic phase is decanted and dried over sodium 15.

sul phate. The soITMtrﬁﬁ@Cth@m wedpumatied o intmitderd aeduckP Qréssuns. | n

this wayg43. uct i S._0btaine chis purifie

chr omat ograp y on SI |ca % ut| ngpeWFH | &chegftorfé"f hah@ eFﬂyIa“‘g’&@)l{]&e

m xture 90/ mam@a?cmga O flgFtery reklbyl aghiango4- hhbesgey! am no) oxy] -

- 1-(chl orocar bony ﬁl rroI i di necar boxyl ate, with nol ecular formula

- C20H19C N208 (M 8@1@}1 |1§ Feeeeer dawn The 086y é’@@onén R§ picetdci s 69%
13 ng (O. 03%@1@)“33) Qifd tdhe | p u dissolved in

4 m of toluene. : a eof T g@g SQEQ @ggméﬁ/lwbgﬂelga glﬁ?heé?lggctlon

medi umi s h@é:leé@t&t flcﬂd@vmderby g\imdashiﬁln@ whtlient 16y exqpovas edodftit ivpder

reducedlcpr es?ure t hen the resigdue is Epugr)ﬁgsl&glatbg bbrllr omat ogr aphy el uting

30 withi%ic ﬁ%@ﬁ acid an with ffer sdolution at
PH = 7.0, '

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 +

- CHiCN]" = 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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In this way 4.3 ng of the expected conpound, with nol ecul &l Uennaty 2005
- C20Hi 8N20Cs (M = 336.37 g) is recovered. The corresponding yield is 40% .
R \Brevets \17100\ 17143 GB.doc 31 January 2005 80 NWR spectrum of the -
proton In CDC13, at 300 MHz, chem cal8Xhifts of the peaks in ppmand -
multipliclity: 1.97 (ddd) and 2.85 (ddd).: NNOCH CH2--CH .3.80 (dd) 5 -
and 4.14 (dd): NOCHCH2-N; 4.75 (dd) : N-Cl S-CH2i 4.93 (t) :
N-O CH CH2i 5. 0% mhdo§. dichpgromethare- apfs197. 1 (An@37. meode) 7950 (m
CH2- C6H5 and_, OC- IR ( 1 . .. 16 ; - 0
Exanpl e 24815988?4%5?%’,13- di %‘% %)650}13%1%%%3[25] égpg%iéﬁgﬁéé%ggﬁlg%ﬁt rogen
-at nospher e (désérgbedOinmpbes) robv N ch4mpi pepbd nyl7p, - beszassde with
- hydrochl oride (described in J. Med. Chem IN. 17%1974)1, 736-339), W th
mol ecul ar FELAGHAAT 1 FormE Hiefpdr e2BPsSBIXRY FRISHDRY gindsr’ an

di chl oromet hane. o+ JBepneasti on mediumis cool ed. down to.0C, 2.8 m, of TEA
and 0. 658 rﬂméog 8i pho]sogene are added. After a few mnutes, .the reaction

medi umi's di |l ut@bde weabtilbehhedbuet hanepoléefiedowashedOfft hthen0 % aqueous

20. solution of fartari cid, then wt er. e organi phase d s

decant ed, dried*tv rfhén&?ﬁ‘?r?gﬁ?ﬁhaﬁj]’amrfgit RE ,%‘véﬂ?ni g”ev‘ﬂ%mp;t'ed of t
under redupflpPLeEeSHAALd dhEcesEsi-dup.i's purified on silica eluting with a
di chl oronet hane /ethyl acetate m xture 90/10. 25 1.62 g of the chloride of

4- ( benzoyl-ani Fog reacpiper mafhewadbody@fte tavikadsh t Fowot ebORaP A8 mul a

C13HI N2 : = , -1s obtained. The corresponding vyield is 61%
1.21 39(1489%% %)téﬁg?ﬁ%é%%%rbound obt ai ned 30 previously is dissolved

under a nitrogeroRlowsfphbyewashddg 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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m of tetrahydrofuran. R \Brevets\17100\17143 GB.doc 31 Janiiarynpaas 8P5The
“solution is cooled down to -78C, then 5 mM of a 1M solution of |ithium
-bis(trinethylsilyl) amide in tetrahydrofuran is$ added dropw se. The
~reaction mediumis maintained at -78C fgg 15 5 minutes then the
. tenperature is left to rise- to anbient tenperature and left to react
. “again for an hour. The solution is cooled down to 0.9C,, .720pl of acetic

~acid-is addew. @SIMIcigyidat @Mfwans. =Dpbofi gn+Wilh et hyh, gegtate kel | owed

by -washing with a 10% aqueous solution 10 of tartaric acid and with a

phosphat e bdff’er sol ution at pH = 7.0. The organic phase is decanted and

dried over- magnesium sul phatg. Filtration-is carried out, then the
solvent is evaporated off under reduced pressure. The 15 crude product is
purified byEgampdet 8geaphy on silica eluting with a dichl oronethane and
ethyl acetate m.xture 90.10. .| hi s y- 0.214 of expected.conpound,

"mﬁtK.foﬁﬁuléiéféﬁfﬂﬂgﬁﬁy iﬂ§t5§g 5faP§W§EP§Pﬁ§d°ng§fQFBP2830190 from et hyl
et her. The darrespeadhng-yiehebbky3@8e. NVR spectrum of the proton In

DVMBO, at 250 MHz, chemnmical shifts of the peaks in ppmand nultiplicity:

25 1.71 to 2:02 Emml pbrgdychlopmmeghaneand- 1 o (BChE)mpola)8af (A) @

(CH2) 2-CHN,; : C6H5 IR 1 - 1735, ,1682; 1618, 1602,

1582; - 148gné%fggﬁéﬂ¥%%§?F% e eIectrospr5§%§gh$%byf§ﬂF¥"ﬁﬁ?lEéglgéﬁ? [ M+Na
- CH3CN] + = 28#bokivkdlag with2hidi12@ubeanmiceni?Ba C13H1N0s (M = 280.282

10 g} are mixed together under an inert atmosphere.

The reaction 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°C 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 magnésium sulphate
25 then the solvent is evaporated offh ﬁnder- reduced
presSure; o
‘ 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 compound; 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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i phenyl methyl  trans-7- oxo- 6- oxa- | - azabi cycl o[ 3, 2, 1] 31 January 2005

- oct ane- 2-car.boxyl ate R \Brevets\ 17100\ 17143 GB. doc 31 January 2005 82 15- m
of “di chl ororret hane and 197 ng (0.' 633 mmol e) of di phenyl met hyl

t rans- 5- hydr oxy- - 2- pi peri di necar boxyl &% (described in Reb. Trav. Chi m-
J1959), 78, 648-658), with nolecular fornula CI9H2INCG3  are m xed toget her

under an- 5 inert atnosphere. _The reacition nmediumis cool ed.down to 0C
‘then 42 yl of m&%——ﬁ—%—&?—m -then 77 nmy of DMAP are added
~successively. The tpatl] oatnmadicumit:s, | éhémiSal eatt fit@r < hones patksl0
anbi ent tenperature. Followed by was hi ng with a 10s aqueous sol ution of -
tartaric atindopmhend vireht b s4€ Uk dt ed aqueous soI ution of sodium chloride.
The. organi c phas n d Si phat e. ,
the solvent is gv%%o?{.‘feﬁﬁ ? Egdgw rydﬁ%e |5r u(i‘ltg g%g ? éh\'jn & crude
- products i s2t Bois (mpbt Hi-THACHRCH, GO pW3 | TT elddbyandr enasogmphy bbﬂ:}m—l i ca,
eluting with. dichloronmethane containing 0, 1% water. An Qil S[Pﬁﬁcovered

“whi ch crystBPii%edsf e a No6HsEHe and/ 78t HW : eNREFERYEP or 8- 3Pn s way 108
ng of the. coeXRECHEH, NNTPOURY Lsdr BCO%ErRE ini hecg_?t &) ite crystals
correspondl ng tT the r%o | ecul a? for mul a[C2 HZQI{IOA I\/{ﬂ_-‘i 337.338 g) The ‘
correspond RO(QHEGL g i L1, 2574 NVR &egectrann of L 4He Cpnoton I n CDC13, at 400

Mz, ch fi y d myl t ' 1.86 d
2.03 fn)em%—@fb&fﬁzi g peg”?"‘s (r%k%?f cn%lzﬂco%%ym (d) and(g?Zgn
(M 1 CH2-CHO, 4.31 (dd) : 30 N-CHCH2; 4.73 (m) : N-CH2-CHO 6.93 (s) :

COZ-CH— (CeHL) 2;
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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7.27 to 7. 41 (m : CH (C6H5) 2; IR (CHC13) : 1788, 1736; B49Gamwary 2005 -
. R\ Brevets\ 17104\ 17143 GS. doc 31 January 2005 83 M5 (SIM5) mlz: [MtNa]+ =
360, [MHlIi]} = 344; [M+ = 337, 167 Exanple 26a (4-nitrophenyl) net hyl
trans-7- oxo-- 6--o0xa-1-azabicyclo [3, 2, idgpctane-2-carboxyl ate 66 m of
.. dichloronet hane and 1 g. .(3..56... mmole) of (4- nitrophenyl)nethyl
trans-5- hydr oxy- 2- - pi peri di ne carboxylate with nolecul ar fornula CI13HI6N2Cb
(M = 280. 282metillyly) ar etﬂhned'?to;gepbebxang;leazaﬁiié?@lb{Q',E,ﬁf%p(h@fgneil'@e .
reaction nediumis cooled down to 0C, and 0. 24 of di phosgene i s added.
The reacti onc??’g]ja?iﬁ}‘rf"f‘%el eft to react whilst agitating for 10 m nutes at OCE:I
then left to war t Ry apdi erat . 1.8 evapor at e
of f under reducedi%?u%e)sssrﬁgr; ewTﬁQET%E%u{éﬂi E’E%%%g‘?v‘g%{%{%q%% ?ﬁl %}?a[fl%f%)ene
and 0.99 ni2@F TEAdissabded.iThe hl ask dschhoessedhanean oil bath at 110C

and kept there fﬂ{e 15 mnutes. It.is then left to return to 20 anbient

t enper at 'tﬁ—re. The r&actref-heli Tt Nadfed iR ted 186 Rfue6iSeS80l i on of

‘tartaric acidiaidmdtiiiid arsabolatednadigous cridnddhafe SOghuM chor i de.
The organi cd%)hase is dried over magnesi um sul phate 25 then the solvent is

evapor at ed i3 {fiferis aNprratrdelf ainder tTeduged @rassixe of crude
product is obtaingd i i rifi y r t ogr.aphy on sil.ica el uting
with a.tol uene/ ethyl mﬁdg&%;t&eﬁﬁn@%t rféj gg/ 15{9@. %gl%lsn ?kﬁt?asn}'%@ Hbigﬁ g-of
expect ed compuufdedv bly abtenatagriphpulen CHHEAN06e(MIngd06w27H: ) -iS
recoverfsi i,n.the f/)rriq cif a yellow oil.

toluene/ethyl acetate mixture 90/10.

6.7 mg of the expected compound (M = 485.187 g) ié
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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"The corresponding yield is 17% R \Brevets\17100\ 17143 GB. ddcI31uIan#&0y

2005 84 NWR spectrum of the proton In CDC13r at 400 MHz, chem cal shifts.

of the peaks in ppm and nultiplicity 1.92 (m and 2.07 (m : NCH CHz2- ~

CH2--CO, 2.22 .(nm) 'and 5 -2.30 (m : 88 CH CH2-CH2-CO 3.17 (d) and 3.3%

(dm.: N-CH2r CHO 4.28 (dd) :. N-CH-CH2 4 79 (n) : N-CH2-CHO, 5. 33 -

[AB]:' C02- CH2- C6HANC2 ; 7.56 and 8.25 BB}HE %QCBFMY ﬁ(ﬂ

(CHCL ) : 1791,The45:adE0H "165@6-1“1134@5”%91&%@ wi ‘{@‘r?r enryith 2 3. 06,

_ 262 136, b, Sz -4--0X0- 6-0xa-| -azabicyclo [3, 2,
' ]octané%§° r‘—’cl)oxa?ué)ipe é%?ﬂé%§%§ %Oﬁ@57 mmol e) of the ester obtained in
' 15 Exanpl e 26a,THe brednbeephase aﬁ]d At el efveld do@iiom a&tyb}pha*a@ 20% by

wei ght are m xed together. The re%i |un1|i th& | ef t 19 react for 25
monutes uridR® SEHYHE oFF AYPROTRF q%ﬁga% ShHETRUEE” oY Al Pressure. 20

The catal yst is)fddterge QubaRd Lhedsetvan difus dheningyapeishedsof f
under Feduced pressufe. In this way 137 ng of the expected. campound, w th
nol ecul ar farifdled Gﬂ+@hﬁwomwtﬁgraEhYSZOng)Sll1C¢s edprtainged Witk t Re form
of an oil one; nol e of t.0l ui dj 25 The correspondi ng yleld
“is 970. Wﬁﬁ%‘&‘f“?{}ﬂ%?/ ?‘h%t%‘%%t'ghx‘f“r (> at "400 Mz
chenical . shifts;of thg Regksiid mgpmfanchaukkppkiteit y:‘orﬂpc&#‘m(,r‘r) wahth 1. 95.
to 2.05 (mM : NCHCH2--CH2-CO_ 3.13 30 (d nd 3 24 (dd) N-CH2 -. CHO,
4.02 (dd) modewpiarpiomngha GuHyNOp - Bilp= is’ recovere .

10 in the form of an oil.
The corresponding yield is 17%. _ ‘ :f“

"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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Exanpl e 26¢c R \Brevets\].7100\17143 GB do c¢ 31 January 200518520atthy005

t rans- 7- oxo- - 6- oxa-| -azabi cycl o[ 3, 2,1 ] oct ane-2-- carboxylate 17.25 'ng (0.
nmol e) of the acid obtained in Exanple 26b is dissolved in 3 m of
.dichloronethane. .5 The reaction nedi unghs treated with, an excess of

. diazonethane in solution in dichloronethane, then the solvent is
“evaporated off under reduoed -pressure. 30 ng of crude product is thus
obt ai ned whiwrtddss pakii figdrby ebmompheseaphn ore@ilhta, o8l utimgWddy a 10
tol uene/ ethyl acetate m xture 90/10. 6.7 ng of the expected conpound (M =
485. 187 g.) dchiampdhede -The corresponding yield is 36% 15 Exanple 27

4-nit henyl I i S- 7 .6- 0xa- | - ' 0 oo 1] Oct
o Carboxyl ate 0 40 "5 E3 gl MR e R B kel Sty o
5- hydr oxy- 2-gfi pefBAdi niss caadhdey| atkeetri f Euesoanet abe€ 2Q-i(fdesarddeed iin Rec.

‘Trav. Chim (1959).,. 78, 648-658), wi.th nolecular fornula CL3HL6N2GCs
CF3CO2H nggéiﬁzgﬁf 1§)a§§egi PEYIEES under a nitrogen atmosphere into 40

m of dichl oronataneake ibl heduaed ik0hleted by ecRe! il aiEar 8,135 M
of di phosgene is added. The reaction mediumis 25 agitated for m nut es
at 0C, thenathé Yenfer apheehpyrl eftharn dibet¢d whbhentichdmperetimaeand
Peduced prectii =50 aRtbedy Hist o 10te EaL kacrnoRot A CGF 4t gFdene and
1.1 m of tenetayhasuse pidpiaact T Mt Bo@utsohaked F-10QGd 0En35
ninute%x)thgauggtg gglggggndg%nsggium chloride, ' a
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 réaCt*Un&ei 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. |
25 The.solvent is evaporatedloff upderNQéduéed 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;- Tﬁe
corresponding yield is 68%.
Stage B phenylmethyl trans~5—[(2~§ropenylo£y)amino]—1_

(trifluoroacetyl) -2-piperidinecarboxylate,
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anbi ent tenperature. R \Brevets\17100\17143 GB doc 31 JanuaiyJ2005y360The
reaction nediumis washed with water then with a phosphate buffer sol ution
at pH = 7. The organi c¢' phase is dried.over sodium sul phate and the sol vent
is evaporated off under reduced press@®8. 5 0.56 g of a crude product is.
thus obtained which is purified by chromatography on silica, eluting with

a dichl oronmet hane/ acetone mixture 95/5. r,..... In this way 110 ng of

t he. expected cbniﬂ)unid Wht B6 nmowmedelsdr  fofr mitke Clakpahpde, obkpringde. 275
g), i's recovered n the f o} The_corr yi is 17%
NMVR spect rRRTETHH p+%tjolﬁtjf%8‘ffﬁ3, %%Om £ 8 %?nggg[ggizlgfts%igg t he
peaks in ppar@ieh Mkbl i cid ycodﬁeci 86wh0t.’b 944emd 2ndl0 ¢.612.¥b: of

N-CH CH2-CH2-CO, 3.07 (d) , 3.04 (dm and386(dd}1 CH-N-C:H 4.80 (t);
O=C- O CH, 2552Buhdime 43(F#ABY (CHo-g. O t@ren cets?1 7. 81 - ahd §r2§ P%OBB'

%H?E'?% &%%@g%%h %;gglaﬁ%%géﬁ%lggg %@Qﬁxaat}rg@glslé@ﬁpe%é@&rém 1. 20

1- propenyl tri phey | pdexspioni meadisal 1solebbenyl xreahgzl undansagitekm06
(sul phooxy) --1, 6-, diazabicyc.lo §.car te Stage
A pheny| rre%‘PP;?I 30 SUIGHRRR 0%y~ T49° tcl['l fTﬁ%ﬁ:‘oa@ Zat pi 6‘§ Cdi n(g ca1II oxylate

'6.19 g (22.97 Awles) of éhglhyﬂrﬂfaf@kyﬂ&nﬂﬁe 39 phaayl setbybne
5- hydr oscy- 2- pi peri di necar boxyl ate h nrol ecular formula CL3H1I3CING3 (M =

271.7.46 ghigwescribed in.. Rec. Trav. Chim (1959) 78, 648-658) is.
dissoh%ed The reaction medium is left to return to 0°C then
| 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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R\ Brevet s\ 17100\ 17143 GB.doc 31 January 2005 87 under an idefanaisoS§Rer e

~in 80 m of anhydrous  dichloronethane. The reaction nediumis cocled down:
-to 5C and 9.5 mM of TEA is added then, 6.46 m of trifluoroacetyc 5
~anhydride is added dropw se. The reactigg nediumis left to react under

. agitation; at 5C for one hour, then diluted with. di.chloronethane-,
washed successively with a 10% solution of tartaric acid, an aqueous

- phosphat e buf f er Thel Wdaet ialn Rl AN AncodDe@086RESt80bUEBkeN @hep0odi UM

chloride. The aqrgani c phase is decanted and dried over nagnesium sul phate.

Then the soPfeAtIrasegasormacded tf 45ufdautesddaserpedssucs. 146 gofofa red

oil is thusNgg%%[ned whi.ch. is. 15 dissolved in 100 ml of nethanol.

The'reaction mediumis cooled down to about 10C, and 6.8 g (78 muol es) of

. sodi um hydr ogenTber beaatéonnmediuti ds ithehOQcididh edater pH s addddhs! owl vy,

at a maxi num of 20C. The reactjon nmediumis left to react under agitation
20 at 20T f6r FHARGEES ﬁﬂ@uﬁk??aéﬁéd WAERChYPERF o r 3 hBFEVIPHE 18T gani ¢
phase i s degantied, +wagshed with a saturated aqueous sol ution of sodium

chloride and dried over magnesium sul phate. 25 The sol vent is evaporated
of f under reducelxprastire ignda¥réed ofhtawibhamgbydi kcesathus -recovered

which is purifi b r raphy on silicag,' eluti wWih a :
di chl or onet hane ?g?héﬁﬁgggggkggﬁ¥£t%%ecgg;%é %ﬁwPth ﬁggh6 %g%fmﬁxﬁgcted
conpound w ehhpd| ecrdtat S0 ifsor aatiad C1AHIGING biM erd3ind¢ HWidHs a

recovered.. The corresponding yield is 68% .Stage B phenyl methyl trans
-5- [(2%r opehyrakss sritHbEoR1of 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
previqusly is dissolved under an,inért atmosphere in 35
25 ml of anhydrous dichloromethane. -

- The solution is cooled down to about 0-5°C, and 0.1
ml of TEA, then 21 gl of diphosgene are added dropwise at
this-température. ’

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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(trifluoroacetyl) -2-piperidinecarboxylate, R \1Brevets\17530Va74ar3y @ doe
31 January 2005 88 1.74 g (5.26 nmmol es) of the al cohol obtained previously
is introduced into 29 m of acetonitrile. The reaction nediunfis cooled"
down to -40C and 0.61 m of 2.,.6-luti®ne ( CSH3N (CH3) 2) then 0.91 nit
of trifluoro 5 methanesul phonic anhydride are added at this,tenperatured
The reaction nediumis left to react under agitation, for 30 minutes at
-40C. Then, stiThe ¥gacybm mediym is(dblvbegnpith) ddgghloromethane,

0-al I yl - hydr ox ] i S d L Qut e. reaglyi oppaedi umis
left to re‘tg"ﬁf&ﬁ %gﬂq@%%hle?\g %9%53% %@f‘f'g&ﬂqu%?dlj:%gtlggggdgeg éng left to
react overwititwdddrhours)s at approximately 5C, then for another 2 hours
at 20C. The reaction nmediumis then diluted with,,.. 15 dich onet hane,

0
~washed with an TheqQEgaRISoPHEEEN 6F IEHEHuMAIRIdriBYERS A Bo At 8% fien a

. 100 agueoylsy SQUUAHIAN At ed 2bLAT E6aB6ESc 88 o Batifiat edhiamyRoUans@hut i on of
sodi umchl ori de. The organic phase 1s decanted, dried over magnesium 20

sul phat e anelduded sptessare s evaporated of f under reduced pressure. 2.1 g

of a yellow oil_is.. fhus obtained ich=is rified b hr raphy on.
silica, eluting'™wittf awe%lt@rf%? €7 y?r’é%%t%?gaﬁcét ﬁ?‘eoéﬁﬁ.l?ﬁgg?%ﬁggﬁl. 23 g
of expect egs coiPOENEI WL dﬂﬂcﬂiélﬂc@'rafgﬂfwub@ 5CiBHYLF3NROda, (Miar386. 374 g)
is recovered. The corresponding yield is 61% St agg/g: phenyl ne. t hyl

trans-5- - [WXrapdishoxgoues ke /pethanol mixture |
' 10 48 mg of expected product of formula C37;HN20, (M =

316.36 g) is recovered. : o
The corresponding vield is 43%.

IR (CHCl;): 1750; 1642; 1600, 1496 cm™ . _

MS {positive electrospray) m/z: [M + Na + CH3CN]® =,386;¢

15 [M + Nal® = 339; [M + Hl+ = 317. _
Stage E 1—propenyltriphenylphosphdﬁium salt of
phenylimethyl tréns—?—oxo—G—(sulphooxy)-1,6—diazabicyclo '
[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 PA(P(C¢Hs)3)s is
added at 20°C to the solution obtained. - |
After. vagitation 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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30 piperidinecarboxylate 1.41 g (3.65 nmmles,) of. conpound denapnedd0s

. previously is dissolved under an inert atnosphere in 25 of anhydrous
“methanol. R \Brevets\ 17100\ 17143 GB.doc 31 January 2005 89 The reaction
.mediumis cooled down to 0-5C, then 3 additions are nade, at 45 minutes

- intervals, of 145 ng of NaBH4. The reaction nediumis then acidified to pH
=2 with. 5 a 1IN aqueous solution of hydrochloric acid previously cooled
to 50C. Extrittdohed sovarr madnestuwi isigtiate aael atiee . dicliberaguenasephase
is cooled down to 5C 19{0#) r%%of ethyl _acetate is added, followed by
treatnment with & HF S £ida Wulsk i Bilered JoF €T e bonat e until a pH of

8.5 to 9 is obtagiedng The aphiR i 5réd88ceNd a0ed Whihigkhyliacg)aig- The
organi ¢ phase is washed with a saturated aqueous solution of sodium
~chloride, tmFfiaH &verchughespanapbliphene S5 iarl cedeeritat edthy a

evapor at ron $f redu r e. In thi.s way 0, 628 g of
expect edgpro ucg%ﬂ%o?%t\{nﬁ%ﬁ%g oerrr% }g’?‘gﬁ%é;z&& Rt 1390'Bes- 45 ¥

obt ai ned. Thauer reelsmadi ng yield is 59% 20 Stage D phenyl net hyl
trans- 7- oxo- 6- - ( 2- prqpenyl oxy) -1, 6- diazabicycl.o (3, 2, 1] octane -2
-carboxyl ate 103y t?fg%%swﬁiﬁnﬁég) mg _off tHhce RitpsRhGbIENNEa1pr &fi otlty i s’

di ssol ved urggfectird RekdpAHSRALE ﬂdleﬁia’l%é: ”ﬂor‘?ﬁ%l%r@@gﬁ%gszoé%% = of

di chl or onet hane. The s_ol'utl on is coole own to about
TEA, then 2P4R. 786 Fhils wespweaedr.e.
10 The corresponding yield is 68%.

NMR gpectrum 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-Cﬂg; 4.10 {(m} and 4.32 (m): 0=C-

N-CH and O0=C-N-CH;~CH; 5:.12 (s): COO-CHp;~CgHg; 7.36: CgHs
and 2.30 (m): CH;-CH=CH; 6.65 and 7.20 CH;-CH=CH; 7,65-
7.85 P(CeHs)s.
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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30 diphosgene are added dropw se at The reaction nedi um i il ghtudo; 2810515
mnutes at 0-5C, rise to 20C, and 42 ng react under agitation then the
.terrperat_ur-e is left to of DVAP is added. Agitation is continued at 20C -
fo'r' approximately .5 hours. R \Breveixs\17100\17143 GB_doc 31 January 2005
90 The reaction nmediumis diluted with dichloronmethane, washed with a 10%
aqueous solution of tartaric acid, then with water. The organi c phase is
dried over mgn@héumsm@mm@ing wheldoheehtFat ed by evaporation of the
sol vent unde ced 8£eaﬁure l;n this way 70 ng of crude product..i
obt ai ned w hSp*eg PHE ER¥8Hnt ography on 5 g, of silica, eluti ng
with a dichl Oromtm@os&/a@t E@ﬂOMHHl XtHEeR18812sh1Bt 480l thfe @e@aat ech pr oduct
of formula C17H20N204 (M = 316.36 g) is.recovered. The . correspondi ng
yield is 4BB® ﬁﬂd(mt&whclwso 1642 1600, 1496 cm 1. MS (positive
eI ect r ray) + 38 5 + + 39; [M+
%’i? St age” ésl prop?%yltrl p e ﬁosp%ogllung%alJt‘%o?N@]ghe(;]ay@net hyl
trans 7- 0X0=0-N{SH} phooay) £, @d]SazabM:wa(EH[and D=6 i~ 2Hcarb | at e
202 ng (0.638. nol € eséﬁgf t he co L( ? é%ﬂned in 20 stage D is dissolved
under an i heR] * aF R8s PHzT A %:?5 m'™ ydrous dichloronet hane. 73 .1 of

acetic aci gp (R89c3P9 1948 PIiPLkBIE) 3) 4 15
MS (electrospray negétive) m/z; [M]~ = 355.

10 ‘
Example 28c o ' i

‘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 agitétiop. |
20‘ : The reaction medium is diluted by adding toluene and
ﬁhé solvents are evapofated off under reduced pressure.
1.5 m} of dichloromethane, 25 pl 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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added at 20C to the solution obtained. After. .agitation f@l 38nuary RAPOSs
~at anbient 25 tenperature, N--hydroxy-urea, forned by 5.5 m of pyridine

“-and 358 ny of the S03-pyridine conplex is treated. The reaction nediumis

left to react under agitation for 18 h s at' 20C, then the reaction
mediumis concentrated by evaporation of the solvent under reduced 30
"pressure. The reaction nediumis taken up with 50 nl of "dichloronethane
and washed with wakerquibesordaiL RNageid\ BrevetabheliOnl Eidd @R doc 31
January 2005 91 is dried over magnesium sul phate and the dichi oronethane
i s evapor at é8dofheypgdverbdicegvppesstrd. o650 umgerofractumdsl prsthsstrd.s t hus

obt-ai-ned whi I rjfi hr oqat ogr.aph n,silica, eluting wth a 5
dichloronetEgﬂeh?%é§$6%é§%?§$%réggoﬂ%o4%5%%%%#1%Pffqﬂéﬁypugﬁﬁﬁ & TEA
In this waycB86magogikaphg opheabheni ustusahy @firbhha JdaxpeeeshetorpRyNd

wi th nol ecul ar fgrnula C 35H35N207PS (M = 646.705 g) is recovered., 101The
cor r espohdi R§EVEl anfsteBYF Y INRRS e ¥tiHEST 9BKE -proton I'n CDCL3, at 300

"MHz, chemical shift fg t PeaKSya | BeP n i i city: 2.05 (m, 2.22
(dm) and 2.33 (m) Tl d’f’c’:n%%oﬁ“z? g’.fgg&%gi‘g%ctgﬁ@ 38%“5‘5(?%‘331 ‘“’(6= LN
-CH2; 4.10 pajeandian. 8orfmja: CHHEN,0N CiMand4 DsGABIECHR - 16Hrefol2 res).
COO- CH2- ca;,;gi 7,38; car% and.Zlgo.gn%?l;/, CH3-' CH=CH, 6.65 and 7.20

CH3- CH=CH, 7.65°°7 “BPe P deYhy+3S *IRI{CHC13):  1746; 1638, 1605, 1587,
1495 cm 1. RORMpéoegahi ¥y& and ppstbhve el ectrospray) nfz: [ Manion]- 355;

[Ntatiqu + 303. Exanpl e 28b
1 In CDCls, at 300 MHz, chemical shifts of 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): 0=C-N-CH

and O=C-N-CHp-CH; 5.21 (s): COO-CHp-CeHs; 7.34 (m): CeHsy
- 15 7.56 (m), 7.70 (m) and 8.03 (m): 0,S-CgHs.

IR (CHC1;}: 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%. N : ,

NMR spectrum of the proton
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Sodi um salt of phenyl nethyl trans -7-oxo--6- (sul phooxy) - 35January 2005
1,6.-diazabicyclo [3,2,1] octane -2-carboxylate 236 ng (0.364 mmol es) of .
t he' phosphoniumsalt obtained in stage E of Exanple 28a is dissolved ih
0.8 mM of tetrahydroturan and 4 dropseof water. The solution obtained is
passed over a colum DONEX .30 50WK8'resin in Nat+ form eluting with -
water. After |yophilization,. 127 ng of the expected sodium salt, wt h
mol ecul af for mulm CD@HiENEO?SN@ (WA=, . ghem388lgphiifdsoheki hbd. peaks
R \'Brevets)17104\ 17143 c 9@ The corresponding yield is 920. NWR
spect r um ot Pt A" p?BY off" O “YZat, 300 MHz, chemical shifts of the peaks
in ppm angd, gul t il léhaY2‘5l_01 65 tm, 35 02N-Na- @lﬁz-é}r?. Ch2p22. &1) (dhdand
304(dt) O=C-N-CH2; 4.00 to 4.05;: 0=C-N-CH and O=C-N--CH2-CH, 5.20
[AB] : OO Chee- ¢dﬂ$ PO N2 @195 . (MR (RefoNyCH21GH4: 41445 (66 = VS

_ -(eI ectrosp ) M ph I trans
- - 0%0 (56% erznzgdl Z(E&I'ph%%gl ?E% )f%lg’ Exﬁgp} ciléggabl §§c| g%l[ %lz
oct ane -2- (CIa:E(blH)}(yWaBGS 48bay: (@H52 mmElces(daf : trm)3d6r=CHat|Wee"obt(m)ned | n_,

15. stage D of Exanple 28a is dissolved in 1.2 m- of dichloronmethane. . 26
Al of acet?e4&cit%Hren 88 ny of Pd . (PPh3) 4 aré ~added-to it at 20C, and

left to reaet (&1 3 hqu;"gsg aty70C wler o4 atipis GF1The reaction medi um
i s diluted~byaddirng tol uene and ‘the solvents are evapor at ed of f under

reduced pr¥$siipesitive eflegtrdisphiayd ometdranBi 25NAl +ofCHa¢NI di ne8&dd 24 | of

benzen«asul PMnleafhl or |4%e CIECN adzcgead t90l t he crude

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 dichloromethane.

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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‘product obtained. 25 The reaction nediumis left to react &l 2aCuangder005

. agitation for 1 hour then 12.5 Al of pyridine.and 10 Al of '
.-benzenesul phonyl chloride are added. The reaction mediumis agitated for 15
m nutes at 20C and diluted w th-dichl or@ret hane. 30 The reaction nmediumis
- then washed successively with a 10% aqueous solution of tartaric acid, a
‘phosphate buffer solution at pH= 7 and a saturated aqueous sol ution of

sodium chl ori de. Taé Brevetsbh? N ilhd 43 RaieBladandasyve095 33 1Thg
aqueous phase is dried over :rlragnesi um sul phate, and the solvent is
B

evapor ated off®un@erereducéalpEésBuref reotarist agidil 1oMil oatjuesus

- obt ai ned whi gh,kShHPuE 1 Ve omat agraphy,on_silica, eluting with a
di chl or onet hlgne/l§ g%m%%%gn%oﬂ%hﬁlggtlﬁ% 7rﬁ X?I_?‘J &Y% In this way 20

ng of the expect étheorpmard,c wiphlasenpliecubiat efior aua CROH2OMROES: (M=

416.45,6..-9)_Iis recovered.. The corresponding yield is 31% NVR spectrum
of the pr50t o%val%mﬁt?%ﬁgf, urﬁ:}e%df?%‘l’z‘?é)dﬁ’é?ﬁ%eshi fts of the peaks in

ppm and mul tipli g Vgl 33 n - tp.2 (Mr N - CH2: 3. 02
(d) and 3.16 (dn): LRl SR I%&‘%C(a%ndpi. f%ﬁfddﬁ?t&% Gt Bis
O=C- - N- CH2- CHprasnatioqzaphed - qpO@IGHZeC8HBIt ThBwi(td) -a - dO6HEL droddtHabé/ ()
7.70 (m and ¢ (m,..; CaH5., | R (CHCL3)  :_ 1780, 1738; 1600, 1585,

1498; 1386,%1%18%:1mn§1.1d %@E‘ggsi?‘ﬁ%ref“é#}%?pr% 10y gonEsfpring, 4 L g5
[M+ Na + CGHZCH + = 480; [MtNa]+ = 439; [M{+ = 417. 20 Exanple 28d -

phenyl e hyl trans-7-oxo-6- [ (2-thi en%/l sul phonyl) oxy] -1, 6- diazabicyclo
[3,2,1] “Bctane - 2% dh I R A3 gt KRl 4 00: AHig2N0531 6 Mo ¥8) - 396 t he

conpound  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
previously 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
molecular formula Cs;HiN206P (M = 636.691 'g) is obtained.

The corresponding vyield is 12%.
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obtained in stage D of Exanple- 28a, the process is 25 car3i €dn0dtyiInes
simlar manner to the one which has just been described, except that

i nst ead of using benzenesul phonyl chloride, 2 thienyl stilphonyl chl ori-de
is used. . 8 ng of expected compound, %$th nolecular formula 30
C18H18N206S2 (M = 422.481 g) is thus recovered. The corresponding yleld
is 300. NMR spectrumof the.proton R \Brevets\17100\17143 GB.doc 94 In
CDC13, at 300 MHz, chemi cal shifts of the peaks in ppmand nultiplicity:

1.84 (m and 2 .:10 ' to 2.25: N-CH CH2-CH2; 3.02 (d) and 3.24 (dt) :
O=C—I\I-CJ-|2|M#§7E 2 O=C-N-CH2-CH, 4.14 (dd) : 5 O=G-N-CH. 5.22 (s) :
COO- CHz- CGkL@antﬁa £88Y17 503>t fiy1 CH=CHe rdn35 6(behzoylBH5:0xb 80 €-dd)

S03- C=CH; 7 (m sos C-S-CH TR (CHC13) : 1780, 1739; 1600, 1503, 1495
cmij-. |vs@pegabivtécé@é%t%’o%b@awnﬁfz -FREPONYLZLEH3CN, | + = 867; 10 (2M +

Nal + é 44§i 339 298, 91. Exanpl e 28e phenyl net hyl

trans- y- 2- oxoet hoxy) - 7- - oxo- - 1 , 6- di azabi cy¢l o |3, 2, 1]octane
-2- CarboxyhaKE 15dfmegﬁyﬁeph?DYImnthy2 [(4- nltrophenyl)methyl] cis-

t rans-7- oxo- - 0X0- 2- ( 2- propenyl oxy) et hax |az bi.cycl o

[3,2, ||oct§néme*2hléé?’%5@9?%¥%) BY i €0. E%Pﬁﬁ&?*é& &Faf’-’ 3&‘& nd obt-ai ned
in stage D of Exagpl § Zﬁ% i gihssekyedunger: an-apasthy28cayMpsphiere in
1.5 m of anhydrous dichl.oronethane. 18 Al of acetic acid then 88 ng of Pd

(P (CBHb5) 3)[44rmta@|puednza1)@e@am | ef cigndehydgioratilo? FoPeLiHGAR at
578 PR R TRELL U ey B fon St oo, W)
648-658), with molecular formula C;gHz4N207 (M = 380.398 g)
is dissolved under an inert atmosphere in 112 ml of
dichloromethane.
The reéction medium is cooled down to 0-5°C, then 5
15 wl of TEA then 2.44 ml of methanesulphonyl chloride are
introduced successively.
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 whlch is
purified by chromatography on gilica, eluting 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 ﬁesylate -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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7/'3.  The. solvent-is evaporated off under reduced pressure 3laddni@ryg? o
" hydroxy urea is obtained, which is taken up in 2 m of dichloronethane,

- -then 85 Al of TEA and and 64 30 Al of allyl brono-acetate are added. The
reaction nediumis agitated at 20C for 3-and a half hours.

. R\ Brevets\ 17100\ 17143 GB. doc 31 January 2005 95 The reaction nediumis
‘washed successively with a 10% aqueous solution of tartaric acid, an

aqueous phosphatmnduibaetsehutham @ RE- Headdd WBke: I56:9rgapi ¢ phase

is dried and the solvent is 5 evaporated off under reduc pressure. 60 ng
of crude pro#¥e§ #8dt kgPtobkttai etk wheohetraturdr Sout dgr dpheds on ditl i ta

eluting wt di.ghl hape/, .4+ butyl and nethyl ether m xtyre 90/10
cont ai ni'ng (r)iéi%o Tl‘ég. I%)ﬂg%{ mgevvl%qn Stol é%ﬁ?a&%orhﬁ%ﬁtgiggﬁfm%ae (NF
374.396 ) isvapmicterdd.offhe undetespeddisg Yhpebdsiibe39%%hti Bt age Kall
phenyl nme hyl‘ﬁtélr ans- 6- ( 2- hgdr oxy- 2- - oxoet hoxy) - 7- oxo- 1, 6- di azabi cycl o
[3,2,11 Gct afetume ohf pgREprapedi s then gidaytess wikib| eshydi acks agenporhd

obt ai ned prgydius! widis 91 SSqt v ndgf;,an.ine t ere in | of '
anhydrous dichl or orre% hang. %18\#/%?\&% gggg??ghécfc%eglngplﬁt]ngg%%?m ( € ( C6Hb)

3) 4 are adtErtden |eédiww rAeacirimtleovagi taigremsiatm 28C1Hhatd) t2@n

m nutes. Th eaction mediumis concentrated and taken up in toluene in
order to el iq:rﬁena A R &4 ofr under reduced pressure.

The ‘crude oil obtained is purified by chromatography
10 on silica eluting with dichloromethane - containing 2%
| ethyl acetate. 7
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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In this way 49 ng of crude product is obtained to which 2:ndJehu@hpsthie

buffer at pH 7 is added, then 25 washed twice with 1 m of

di chl or omet hane. The sol vent is evaporated of f and 46 ng of crude product
is obtained which is purified by chroms ography an silica, eluting firstly
with a dichloronmethane/ t- butyl and nethyl ether m xture 90/10 then with .a
30 dichl oromet hane/ et hanol ni xture 60/40. In this wa of the

expect ed cmﬁmmumddim'ethylﬁbhgéml andf érMHaH@IHPMé“Wh&HESGW g) is

obt ai ned. correspondi eld is.12% R \B 71Q0\ 17143 GB. doc 31
~January, 2055?98‘1%93 '&"993 gly ﬁﬁ??opé&ﬁeﬁlc\a rb%\t{%[lﬁﬂe @ .

trans- 6- benzoyl 7gooxg- 11681 ﬁlmazabl @fcltﬁ£e3a2uh]e0@uamaned prearibmeiiat e 5
Stage A 1--(1, 1-dinethylethyl) and 2- ;14 nitrophenyl) nethyl] cis-

5-- (et hyl 1sudpﬁgﬁ§hrr)edxyn182m pPhefighhedregthei@-ate 11.25 g (29.5

I f 1-(l lo
grg ?%‘Fﬂ/groxy(l p| per| 2?5%2&%%&18@9% tz)co ]f(%%ea ‘glggggpgegrr:etgmwrﬂ 251

~Rec. Trav. Cb[lﬁbf( 1889 hen8214648- 658)3en\molyli nnbﬂlem;Id@r ifso rimiplre oL 4N207 (|v|
= 380.398 g) is_ dissolved under an inert atnos re |0 c112 m of d
i chl or omet hane. THRe CPBREFRERE fedPURPES 580@5‘“5 % 6%%5C, then 5- 15 n

of TEA then 2. 4ﬁf%r0frea'&t1%nej§d¥ PRENW: reitled,| dehar eeatBtbadugelum
successively. The tenperature is left to. return to 20C under gq%ftlon
Wht

and the nedsuctiilsitiegf wittdr rdsiagdtl drsymett g . Wﬂ'ﬁ}éeﬁiele{étihoﬁ hictod t hen
glo::l?fjre;]ld%m tﬁfgan1ggln8Efogﬁtggglgﬁ}gﬁgo\§%n2ggﬁ%ﬁa%% oTJL'1rlll rrg(r:lljggdog(ratrassur e.
16 g of a CrUdeF@&hoWédthﬁS abiahae dowdt Chsddium sulphate, and the g
golvent 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 -
piperldlne carboxylate hydrochloride
861 mg (8 mmole) of the amide obtained previously, 9
20 ml of .methanol,  -and 2.3 mi of a solution ef, gaseous
hydrogen chloride at 8 mol/1l in methanol are mixed
together. . o ‘}
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 agltated "for 20 minutes at
20°C, then the solvent is evaporated fo under reduced
-preesure; ‘ _
Two entrainments with dichloromethane, . then two
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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purified by chromatography on silica, eluting with dichl ordngthamey 2005

. containing 2% ethyl, acetate. 25 9.14 g of expected product with Ml ecul ar
-formul a C19H26N209S (M = 458.491 g) is recovered. The corresponding yield

.1s 67% stage B 1-(1, 1-dinethylethyl) amd 2-[(4-nitrophenyl) _

- methyl.]Jtrans-5-azido-1, 2- piperidinedicarboxylate 30 11.1 g (24.2 mmol es)

. of the nmesyl ate obtained previously is dissolved under an. inert

~atnosphere in 11Thencoofredpmatiybf grisdd de. 95373 g of sodiumnitride NaN3
is then addg%. g;!Brevets\17106\l7l43'GB.do ¢ 31 January 2005 97 The

reacti on neth heat ed under agitation at 80C and kept at this

- tenperat ur e (40hit3cbAhg] rhthg] tehhsl e r(@kuLByh alhid8.- 1then the
dimethyl formam de is evaporated off under reduced pressure until a small 5
vol une i s obchilpea@carhenydi| ulepimeridisehyghrhosydnseand washed with a 2 N

soda solution, the it e h reaction.mediumi.s dried.over
nagnesi&ﬁlsulpha éparhegzwgﬁe&g8i32ngg gﬁg g@%ﬁSFé?SElﬁFfoﬁﬁééPege&ﬁced
pressure. Theeetiuvdelgi | aokt ailned mils poif i fdledhbyrsheOREOIr aphy  mi&ean

silica‘eluting w th dichl oronet hanecontaining 2% ethyl acetate. 7.34 g of
expect ed cohPB8GhESTW th nol ecul ar fornula C18H23N506 --(M = 405.413 g) is

corr espondi ng yiad Feaye Lok R MP g 10bGhel M o rTetnd 2 |

(4-nitraphehyf) andeth§l]tplnseh- FEMo-ils 2quideer.i dichedi, cantbaxypat eof7..34 ¢

(19,3 Tl 8l b1 52, 08,081 23 20 BLEVLSHSL Yol =L L gdyeed | nto 150

: The reaction medium is agitated for 5 minutes at 0-
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 o _
{4—nitro;pheny1) 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 obtained is cooled down to';78°G-under-
-agitation, then 2.1 ml of a 1M gsolution of Ilithium Bis

{trimethylsilyl) amide in tetrahydrofuran is introduced.
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7.2 g of triphenyl phosphine is added, then left to react 3fAdenary 2005
.agitation at 20C overnight. The- solvent is then evaporated off under
reduced 25 pressure and two entrainnents with- ethyl acetate are carri-ed
out. In .this way a dry extract is obfl@i0ned which is purified by

chromat ography on silica, eluting with dichloronethane containing 5%
met hanol . 30 5.62g of expected conpound, w thnol ecul ar 'fornmul.a C18H25N306

(M = 379. 416 - gFbPs HeaCtvorediediiEn cbf r 4§56nANET (RS PFLOB28PT. 1§ age D - -
R\ Brevet S}n&%lég%l%“@v@ﬂcd%e%l PANUR Yo 200088 1at1al1di meidad eddwy!) and

2-[(4-nitrop )met hyl'] ~ trans

- 5- (benzoyhagitao)oh, A=piqrart thdhediicamboddtatieeaifihgrgthé 84upeiadivw)e of the
am ne obt ai ned previ ousl is dissolved. in 8 mM of dichloromethane. 5 The
reaction mE&i GAtFs*BodPel-down to 0C, then 257 | of TEA then 214 M of

benzoylg chl ori denks Jddidtadic efedidie ileMPerat sl e Wit eétny0 acetate
return_to. 20C. After reaction for 40 mnutes, the reaction nedium is

di | uted wi thedi elaisthedneturarass sslie Wik haa 195 \rdeeeus 160d8drnorpof
sodi um hydr.ogen_car bonat e, .t.hen I‘.F||V\%CE Y v di-um
-sul phat e, %ﬁggf"ﬁé s‘j’lé):ll\%(-ﬁnt"’“""itg1 e%\gﬁg(rag 8898f ?Duuné%r( ‘%‘réyu‘gg%ﬂpggsg)gf_gj' 867 ngy
of expect edngowpedrd, with nolecular formula C25H29N3O7 (M = 483.525 @)

is thus obtained. The 15 -corresponding yield is 97 %_ Stage E
(4-ni trophenyl ) Fablayedt PYndoyisng eveenyegrgsing) sukphate and the

10° solvent is evaporated off under reduced pressure.
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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pi peri di ne carboxyl ate hydrochloride 861 ng (8 mmol e) of 3thgaamhde 2005

. oObtained previously, 9 20 ml of nethanol, "and 2.3 m of a solution of.
-gaseous hydrogen chloride at 8 mol /1 in methanol are mixed together. The
‘tenperature is left to return to 20C angyyl eft to react over 3 hours. .1.15
- m. of hydrogen chloride 25 solution in nmethanol is then added. The
‘reaction nediumis agitated -for 20 minutes at 20C, theih the solvent. is
evaporat ed of f umter redugetbn presgdnm - W enbFai NNt SyE¥hER  ynder

di chl oronet hane, then two 30 entrainnments with ethyl ether are. carrl ed
out. The pr&dd&e éPFsté‘ltl iPe€ fatsin erdgr et hedrogant aksosapet#l Sorg 20

expect ed coppewHad 44 c4l I = 41 967 g) IS
obt ai ned. R \Br Svet s\ 17100 %’71 géléB%Ed%g C%’f%gnu;ary Zgb%téﬁ G}hé’u and
corr espondi ﬁ@ey iféldrase96% evapageted( ndietr Qph&ﬂ)ékl~,ﬂ_5&ta@)éhre

trans-5-(benzoyl m ng 1- rocar bonyl) -2- peri di ne carboxylate 5
1..08 g 522 58 m"rgfle q%)’f tW%Yhy fodi oPlfde@-(}lﬁS&l%eHSasobtrﬁJéW%uWC&nd 11

m of dichl @ﬁcggetamam@egr erBinxgds mg@nfh@r'th Thgcguspensi on obtained is
cool ed down to about 0- 5C and 791 Al of EA is added, then, 161 Al of 10

di phosgene is thEh ddded wayt bé sod utifontlubt sikpedteBhecomantidn midhum is
agitated fo e ft rn to,20C,  and | eft
under  agi t%??%ﬁh 4t gﬁo%nﬁe 153% hhu"t e@? ég egggl SH nidi GRERdDeflen
diluted wi t'lﬂhéScdrrhbp@m@aﬁBelwaﬁbedl%VI_t h a 10% aqueous sol ution of

tartari,c acj t hen wat er,
10 spectrum of the proton

In CDCl;, at 250 MHz, chemical shifts of the peaks
in ppm and multiplicity:
1.96 {m), 2.10 (m) and 2.37 (m): N-CH-CH;~CHy; 3.13
(d) and 3.41 (dm): O=C-N-CH,; 4.10 (bd): O=C-N-CH; 4.5
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 dichloromethéne/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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"~ Fol | oned by drying over sodium sul phate and the solvent i s3levapoary étf0of f
under reduced pressure. The' crude product is purified by, chromatography.
on 20 silica eluting with dichloromethane containing 5% acetone. 969 ny
of expected conmpound with nolecular. foznul a C21H20C1IN306 (M = 445.862 g)

- is recovered: The corresponding yield is 8418. 25 Stage G

(4-nitro--phenyl) nmethyl trans-6-benzoyl-7-o0xo0-1,6- diazabicyclo [3, 2 ;
1 ]Joctane -2 -carboxybate 429231 -(208HpoBes? di)t ke odrpbtinddbbt ai ned

previously and 27 m of tetrahydrofuran_are.m xed get h nder an
Cinert gas._oﬁ‘i:n'eN%Elﬁi?br‘??‘obi%] netifi s %oﬁ?edg&(’.)\i\n%tzé}i\gé%ﬂun e% Eﬁl?t’ati on,
then 2. 1" glc-glcs, Jf ) utd om)of 4 iddhi iy birm {1gg meohyIciky!) ani de in
tetrahydrofuran is imtTroduced. R \Brevets\17100\17143 GB.doc 31 January,

- 2005 100 M2 (BaLthom: mBd] Um 288 .ef22Undd3 adif%t il £ of710 minutes to 78C
then 130 Al of acetic acid is added and agitation is carried out whil st

| eaving the tenperature to rise to 15C. 5 The reaction nediumis diluted
wth et hylgggﬁégéezgahen_ washed successively with a 100 aqueous sol ution of
tartaric acid, wth a phosphate buffer solution at and ter.

H=7_ ar
_Fol | owed byramgtagbensey hagnese uir selrgmat veigt } nk-o18183RbEAYCHS
evapor at ed; of d uced 1.6 g of a dry extract is thus
obt ai ned w!;n?’c% |qu S%tﬁgru? i‘e% %%Ekg r%ﬁngc%%graphy on silica eluting with a
di chl or onet hane3 ¢ aaet ofe. b2t ume 133/ 2ofThergnsdécbengovyher-oxgsiabli zed

W o S afL IS el 1o 19, 1 £ ol nd" 09488802, TR-CLAF SERSHISS gamPound.

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 CHz:N30; (M = 363.419 g) is-obtained. ‘
The corresponding yield is 49%. '

25 NMR gpectrum 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-CH,-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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nol ecul ar fornmula C21HI9N306 (M = 409..441 g) . The corre&dpdaduagy VG

. 1s 24 NVR spectrumof the proton in CDCl13, at 250 MHz, chem cal shifts of '
“the peaks 20. in ppmand multiplicity: 1.98 (m , 2.22 (m and 2.40 (m :
-N-CHCH2-CH2i 3.08 (d) and 3.42 (dt) .{@=C-NCH2 4:23 (dd) : O=C N--CH,
4.53 (m : O=GNCH2-CH, 5.34 [AB] : COO-CH2-C6H5; 7.69 (m) : 8.25 (m
7.44 () and 7.56 (m) : C6H5 and CBHANCR.. 25 IR (CHC13)! 1763, 1744,

1676; 1609, 6081588, 1526, 1492 cml M5 (EI) mz: [l\/]+ 409, 304
273, 201, 10q5 77. gxarrp e 29 30 trans- benzo | --7--0x0 -1,

6- di azabi cyc Pgrrovd N lnshydep eﬁ’%ﬁ’)@l i"&“ééi%‘l %@Waﬁlqlff?&%ster
obtained i n xanplied%¥d b I8 HoxA68ione and 6 ng of 100 Pd/C. catal yst
are m xed. together. R \Brevets\ 17100\ 17143 GE doc 31 January 2.005 101
The reacti on nedilipd icpdrsftiicro ireamaruimerouagitati etimlaeﬁﬁﬁnauedr wxder a
hydr ogencat r haqurs 4 utts,~then th is filtered
out and "t hé %’t%reatzé’%l % EFag0Card ghur"? el dfuddd e ﬁ’lenatoﬁh way
88 my of a beﬂain@a(ﬂﬂﬁjnedambaéh By Stahdi 2as fﬁ9m1oo§ ”hx%k @AY

ether. In this vvay 94 ng of the expected conpound, with nolecular fornula
Cl4H1AN2O4 bBRReY3mizeg g) s obt ained. The corresponding yield is-91% 10

NMR spect rum of t_[ge af oga#, PG, ?tr’r)g§g %C&%&em sal %géfts %L t he
ty: 6

peaks in ppm and t|p||c :
N- CH CH2- - CHi2ile@uldr (farmauich 3:24]123@603 (MOECBN-']CI% ig¥. iQ &b&bver@ac- N- CH;

4.52 ]j_so(n)rhe correspagledgr_xlg Zfleld(@s 1756 (tt) and 72 69 (dd) C6H5

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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M5 (EI') mz: M = 274, 229, 169, 105, 77. Exanple 29c nethyll January 2005
trans- 6- benzoyl - 7- oxo- 1, 6- di azabi cycl o[ 3, 2, 1] 20 octane -2-carboxylate 2.
m of -a solution of diazonmethane at 12.7 g/I in dichloronethane is added
under agitation to 28 ng (0.102 mmol&y4of the acid obtained in Exanple -
29b. The solvent is evaporat ed of f. under reduced pressure 25 and the

residue is purified fy chromat ography on silica eluting with a
-di chl oronﬁ*@@‘é@hyl id¢erdrg nendurtde 9grvens. 4isy SYRRSGHGRd°Ebnpound,

with nole f gégbgo 4 (M= 288.305 g) is recovered. The
corresponﬁ'ﬂlﬁg ?fg yi e dﬁ%é © NMVR spectrum of the proton In CDC13, at
300 MHz, chem cat shibt svanf sHempeakf ai ncppde apdodubti pld cobyained
" R\ Brevet s\ 17100\ 17143 GB. doc 31 Januar _F%YlOZ 1@%to 2.42:

N- CH CH2- GBIy 18 RHTHES. By r)omat%_ré G) SLeRArI,. 17

(dl) © 5O-GMiEH, &éﬁéf@me%é\}‘r%@l&% mfge M, og/56 (L) and 7.69 (d)
C6H5. N5 (EI) niz:. +.= 288,229, 183, 155, 105," 77. 5 Exam | e 29d

trans- 6- benzoyIIrY uixxﬁl\l-‘!(ap)her%& rrHllShyI()f-l e&?e@t%dzammg@u@d [ 3w2th] octane

_2-carb -7- 10
o azabi g;?,‘?%ldff%“a% FE’BEPgﬁerBng‘]éﬁﬁ fi”i% b obﬁzu e ?)r(mgo‘léig‘?r%re 29b,

- 0.5 nm of whehdoramsidadeng %Slémojsm and 13 Al of benzylam ne are
m xed t ogether. The react-ion mediumis left to react for 30 m nutes under

agitation. it is then diluted with.. 15 dichloronet hane, washed with a-10%

aqueotls SQbﬁﬁiégééﬁrum of the proton

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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tartaric acid, decanted, and the organic phase is. dried ovdr Jeodatyn2005

_ sul phate. The solvent is evaporated off under reduced pressure ..in order
to obtain a crude product which is purified by 20 chromatography on silica
celuting with a dichloronethane/ acetonergsxture 98/2. In this way 19.5 ny

- of the expected.conmpound, with nolecular formula C21H21IN303 (M = 363. 419
g) is obtained. The corresponding yield is-49% 25 NMR spectrum of the
proton In CDC13, Bhig0pridactchemuseald shitftsitofpddier peakson i fnppenaad
nultiplicity:.l.ﬁ? (m', 2.34 g;? and Z.Q%H%F) : NNCHCH2-CH2; 2.90 (d),
3.33 (), 3.99™tha) &%d AE3FETnF Co=€ NEnEremple 239 @l o, meecoRr CH2 |
CO- NH- CH2- Cotlobe6:84 EBlnpounlH, wE. : 5. CRB-CO and
CoH5- CH2. Iﬁfﬁ%}K13) : 3%11, 17géfgqé%g?;?%%%é?}Egég}glgéfégkf%ES cry 1.

R\ Brevet s\ 17490337193 GB. Hoes 3teCavemey. 2008 108r Exspphdid9eyield is

6- benzoyls- N-{ st hyl (phenyl net hyl)]-7-oxo- 1, 6-di azabi cyclo  [3, 2, 1}oct ane
12- car boxanmi de The operation is carried out in a sinmlar manner as 5
Exanpl e 29d NMRrspaxet s o5 dibtddh 2 m nol e) -of the acid obtained in
Exanpl e 29b and 45 yl _of N-nmethyl- benzylamine. In this way 12 ng of the
expect ed conpound™ ittt 2 nottecdP &r Mg mihergoab 3nBOEt s (M= @Ry BSaky i s
recovered. 49 HH RS i jeld is 17% Ms (El) mz: [M+ = 377,
272, 105. Exanplfl;g@%f 6 blre%%z&(;ﬁyllmﬁgt'hydroxynet hyl)-1, 6-

di azabi cycl o 3, 2,4-]&5ct ém , 15. 70 ohe 2OGC OND(r{)364N ADI} &, -THLF aNF4  (s) -

- benzoy},- 7-0%0Qs - 1. 6- , ,
6-be IOXb B8 2.95 (@) and 3.21 (m)- 0=C-N-CHp; 4.26 (bd):
O=C-N-CH; 4.55 (m): O=C-N-CHp-CH; 5.34 [AB}: CO,-CH,-CeH,;

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. o
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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di azabi cyclo[3, 2, 1] octane -2-carboxylic acid obtained i3t Jeraapf e @3Ib
i s dissolved under an inert atnosphere, in 3 nl of tetrahydrofuran. 20 The
reaction nediumis cooled down to -10C and 40 pl. of nethyl norpholine, -
then 38 |.0.f ethyl chloroformate &% added. The reaction nmediumis left
to react for 15 minutes at -10C, then the terrperature is-left torise to-

0C and 25 27 ng of NaBH 4 is added, the of _met hanol is added

di opwi s€. The réadti o med?tim i s (&~ @h’d@?hﬁbﬁ]&ﬂ-bn atanélc f?or Hhours
then | eft r t r_at_uyr t he
reaction rrt\e1 s H %?F%@Bﬂgndte:?%g%l f%atLtl[gr% %fgpe%fym es then a}f ew

drops of anmmﬂl umwlcnlu@rlipde*ia]n@eaﬁdectboﬁyﬂra&et,l on w:S:h:ar rmcélcbcm]tar W th

. toc 31 JRAAG 500G A s MDD RG 31 NG SIS RECIRNT 1a

evapor at ed of f ‘I‘H@débrkégﬁéﬁﬁlﬁb%*iwla iknobki s wa) 85' g of a crude
product is obtained which is purified by chromat ogr aphy on silica, eluting
with a dichl oro%@ﬁarﬁ@ﬂ%‘ﬂtarﬂcﬂ Wé’(@uﬁ-e gg,Zedn ﬂm@%thSSﬁQg@ﬁ @(pect ed

';:g(r:rg\dgpceid WO %gégﬁeg{ Or’lgr g yi gljdg '\%Oég}? %g I\Wﬁég pectrum c?f nt%He pr ot on

In CDC13, wigh aﬁﬁewldaaxctfemﬁmala smﬂ]tgsrg,@;, tm :pe:aks 368 gpmiandhus
~multiplicity: 1.61 (m (m _2H) (m 1H) : CH CH2- CH2- CH;
2.19: 3. 23°é8?1&ﬁd enzéh(adﬁ?rm Rpfcﬁzwheteoseﬂold NTes eﬂzrfepc)a’a})mg

CHCHZ- 0 ¢iaba( Rk 40%.

NMR spectrum of the proton

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) O0=C-N-CH; 4.37
(bs} : O0=C-N-CH;-CH; 4.77 (bd) : - COO-CH,-CH=; 5.33 (s):
COO-CHy~-CgHy; 5.29 to 5.46: CEIZ:CH;- 5.98 . _(m):: CH,=CH; 7.96
and 8.29 [AA'BB']: CgHy-NO;. |
‘IR (CHCljs) : 1801, 1775, 1738, 1724; 1649; 1608, 1595,
20 1526 cm™ '

MS (positive electrospray) m/z: [2M + Nal® = 801, [M + Na
+ CH;CN]® = 453, [M + Na]* = 412 '

Example 3la

25 phenylmethYl__ _ _ trens—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

d 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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= MS(SIMS) . mz: [M+ Na] + = 283, [M+ Hl+ = 261., [MBiL 260paR2P00505.

" Exanmple 30 OH, 3.70 (m-and 3.77 N CH=CH2-N. 20 (4-nitrophenyl) nethyl

- trans-6- acet yl - 7-o0xo-1, 6- di.azabicyclo[3,2,1] octane -2-carboxylate | ¢

. (2.63 mmmol es) of the product prepared ijp-stage C of Exanple 29

- is'dissolved in, 12 nl of dichloronethane. 250 pl of acetic anhydride is

" added, the reaction nedium?25 is left to react for 10 m nhutes under
‘agitation, then 0.d5l uteldl wigih diechl omomihiane and washed; whih,a saturated
aqueous sol L{ti qn of iodi um hydrogen carbonate.. .The organic phase is dried
“over sodi um'SERPRAYIsidVador atekde o diyndwt nadetrafdtoed fesswdeldd or der

to 30 obtaghepwasad of 1-(1,1s dinmethylethyl) and 2-[(4 ,

ni t rophenyl ) methyl ], trans-5-(acetyl am no) -1, 2- piperidi nedi car boxyl at e

with nol ecul ar f@haureactC2OHRZNRO® i6Mlaf42tod4®Ba@k. under agitation
2005 105 This product is used

R \Brevets\ 1710 7143 &B.doc_ 31 Januar

wi t hout ebipurl‘Jﬁgi c‘g%fi]"o% ?ﬂrst]g)gegln‘él:ﬁ?l %o dtadds Bt @Cetdc Bahpl 529 and

14 nmg of expaefied conpound- with nolecular fornmula . CJ.6HL7N3C6 (M =

347.330 g) is thus recovered. The corresponding yield is 5 17% NWR

spectrum of the PRt offempegptize ais300eNiz, thenirdale shidtsambfiehle peaks
00 to 2.30 (n) : NCH CH2-CH2; 2.54

()" 1o NP Eb S oehel il nedatiey Créalin R o Th (b 10
O=C-N-CH;, 4mb5 @if) -:a O=Cob Clip@diush. 3doldBlon 0B2- CH24/ ¥k« 7a57gand 8.25
AN B%b CIEﬁEgggtion is carried out with ethyl acetate, followed by
washing with an aqueous phosphate buffer 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 chfbmatography on silica, eiuting 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 ghifts 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 (dj)- N-CH-CO;; 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 (SIMS) m/z: [M + Nal* = 387, [M + H]* = 365, 259, 257,

229, 105, 91.

Example 31b
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MS (EI) mz: [M + = 347, 304, 211, 169, 125, 43. 15 Exanpl3d 3inuary 2005
(4-nitrophenyl)nethyl and 2-propenyl trans-7-oxo--1, 6- i
di azabi cycl o[ 3, 2, 1] octane -2, 6-di carboxylate 1.24 g (3.278 .mmoles) of -
t he product prepared in stage C of Ed&®ple 29a is dissol ved under a
nitrogen 20 atnosphere in 8 m of dichloromethane. The solution is cool ed
~down to OC, then 0.45 m of TEA then 0.35 ml of allyl ¢&hloroformate are
added dr opREBELTERBYLea6tbenzeydi-Tmoxe -faismddiared igydo For2 . 18 oty
m nut es, the eft nder agitation for 1 hour at anbient.
-tenperaturg € %egrgég Oﬁgigtglun1ls then diluted with 20 m
-di chl or omet hane4s washdd .wiztsh ~@ifo BgEEOUSE S@lh4 i pﬁodﬁctSQﬁbm@é@arﬁQnat e,
and twice with water. 30 The reaction nediumis dried over nagne5|um
sul phat e, . EXAWPL e 348 it 95 ePapstar P isi¥owndErt Fabieeafupras sl
R \Breggts&};éQOEg dfgeB. doc 106 1.5 g of "1-(1, 1-dinethylethyl) and

(4- nitrophenylynmethyl ] trans-5-[[(2-propenyl oxy) carbonyl] amnino]
-1 2- plperldlHﬁuecaebo&ybatmedlumthsnubedaﬁadoﬁurnola?OZEH&&NB@831 (M=

462. 486 g) t hus tai 5 Th corr ondi is 99% Thi.s product
~is used in™ a gg s?ﬁil qﬁug?ag ?89 Fggigﬁng)zgémﬁﬂ%ESOJélng of
expect ed cggpﬁgngdroﬁﬁfannpgegaﬁga fornula C18H19N307, (M = 389.368 g) is

thus obtained in the formof a white solid. The correspondlng 10 yield is
4096. NMVR spectFin Beachiopr segdhunn ieDEESr o 3o MHLoxhdnhedrsshitf ts of

VEPIES AP ePn g B Sl el Mackell & 222 (D) 20
and 0 41 ml of a solution of CeHs - 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 evaporaﬁed
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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o O=C-N-CH2--CH, 4.77 (bd): COO CHZ-CH=; 5.33 (s) : COO CHzZ--C6H4; 5.29 to

15, (d) and 3.25 (bd) : O=G-N-CH2; 4.27 (t) O=C-N-CH, 4.37 3} geyuary 2005

'5.46: CH2=CH, 5.98 (n) CH2=CH, 7.96 and 8 .2 9 CAA" BB ] : C6H4 -NO2 .
- IR (CHC13): 1801, 1775, 1738, 1724; 1648 1608 1595, 20 1526 cm1l. M5

~ (positive electrospray ) mz: [2M+ Na]} =801, [M+ Na + CH3CN] + =
453, [M+ Na] + = 412 Exanple 31a 25 phenyl net hyl '
trans- 6- benzoyl - Theoxmadk,iton dh@d:ﬁlﬂhcyel Ale¥t2,dnde®Chgneat 2onCAthoxyd at e
200 ng of p%en I hyl .trans--5-- benzo%/I am no) -1-
(chl orocarb f?)ﬁ/)- 2 pi ﬂéFFH?ﬁecartlS’@k’yl ateft witen rﬁﬁ‘@bmar tof oranhigent
CZlHZlClNZO@e&%geTa@QIQESJ g) ,=prepared in a simlar 30 manner to stages A
to F of' Example 29a and. 6 ml of anhydrous tetrahydrofuran are m xed.
t oget her under afhej geprtatm spiddnen aisl- boooé@didown approf@ately 20
R\ Brevet &11108}51714 GB. doc,_ 31 ﬁJa uar 200% 7 0.55 m of a 1M sol ution
of Ii th| um tridethyl STFYEFCt e }h thahe | foghgddie
dropw se. Thegnadet i ghas@diilm wadheld Wwotheagh %ﬂo@gl tali @ior @ -78-C

for 10 mnutes then 25 jil of acetic.acid is added. The tenperature is
left to- riBBoPBhaRBI eheffesnpat atelie? - t herFaliewashcthyon dmdingm icsepour ed
into 10 nlyu9Enasifa aguy ol uti rtarie acid tracti.on is
carri ed outmvmg?hsetﬂyl tattze fo Etg% t@ Was m%h\%lths% Vaueods

- phosphat e bafraeorsbedtoﬁﬁ andeH reductleprabstirsat er and drying over

magnesill&m sul ph The reaction nediumis brought to drgness by
evapor ati on of t Ié SRR SHRY uhRidPIre u%‘é’ddﬁrﬁ§§@?§t i5 - ¢bBajgeds whichude
‘prOdUCt i's 18us obhaiiFedanhi chohs 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%. - : L
- 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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purified by chromatography on silica, eluting with a 31 January 2005
di chl or onet hane/ acet one m xture 98/ 2. 70 ng of the expected conpound, wth
mol ecul ar formula C21H20N204 (M = 364.40 g) is thus recovered. The 20-
.corresponding yield is 39% NWR spectinem of the proton In CDCl3r at 400
MHz, chemical shifts of the peaks in ppmand multiplicity: 2.15 (m and

2.25 (M : NCHCH2-CH2-CH .CQ2i 1.94- (m) 25. and 2.36°(nm :

NCH- CH2- CH2- CH TR ; catlal@stdisNLCHEEpR2d ott5anfqwashNaHWEHD GdBCHeC02i
3.08 (d) apd 3.40 (dt). . NCH2; 5. 25 [AB] : .C02-CH2- i 7.38 (bs) :
Go- oo, Eheiizni ) hbRhahoTas ThE) EANETA 8016y oy EaHE Codnot ) KA 3)

1764, 1744+c46454 A602sut584, =1498 cm 1. 30 M5 (SIMS) mlz: [M+ Na]+ =
387, [M+ H + = 365, 259, 257, 229, 105 91. Exanple 31b
R: \Brevets\1710@n17qh3868waﬁc 131 manuéiy egpscted . phawpmst hylwith
6- benzqyl - -- cycl oct cal ba a 46 ng
(0. 126%}/ 1%0 1)&&? ﬁ%ﬁ%dué“ﬁ)%ﬁ meé\l 2E7>32a' Ig%3ljgéan)cfl)yzfl'm‘%l %

- anhydr ous TEérahyﬂéeﬁuﬁdmngrgleidnhgeQB%ogether The reaction nedlun1|s.
-cooled down tg -70C. and 0.31 m of IMIithiumbis (trinmethylslyl). amde
in _ tetr%ﬁyﬁgﬁ¥u?éﬁ |§Mbddéﬁxzﬁh%p$eactlon medirumis-left to react for 2

hours att 1.0 -70C, then the tenperature.is allowed to rise. to -15C and

0.41 m of a solution of . C6H5-SeCl at 0.7 nmot/l in THE is added at this

t enper at urBxampkergactdi on mediumis left under agitation at -1.5C for 15

m nut t hen aIIo dto return t erature for 15 m nutes
and pﬁﬁred5.3¥%P%ﬁ At o7 UoRot - 122 Rlhy 1 ndPRbRIP Sl 261

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 is added. | - | _ .

The temperature is maintained at 0°C, then 16.8 ml

of trifluorocacetic anhydride is slowly added.
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water and ice containing a few'drops of a saturated aqueousl Jehutrwr?db

. sodi um bi carbonate. The reaction mediumis extracted with ethyl acetate,
‘'washed with water, dried and the solvent is evaporated 20 off under
reduced pressure. The residue is purifiggi by chronmatography on silica
"eluting with a dichloronethane/ acetone, m xture 98/2 and 15 ng of

phenyl met hyl 6-benzoyl - 7- oxo- 2- ( phenyl sel enyl )- 1, 6-di azabi cycl o[ 3, 2, 1]

oct ane - 2- car boxyThe etenpehap8rendlse @il lawsdorom| Bi s€2 P2 4042 Send MEhE19, 46

g) .. is thu vered. The caorrespondin ield is 23a. 15 ng, (0.029"
mmol e) of t h%e%%%%ﬁnﬁgo%fl?i ﬁgdolepfftev?%ug?gcgngoﬁ STALRFT of & s BReEhane
are mxed togéthesigicfcidhe reaction mediumis cooled down to OC and 15 ng

of neta-chl oroperbenzoic acid in solution in 0.15 m of dichloronethane-is
added. R \Brevet s34 74bova MazcEitidéen J¥dashry 2005 109 The- reaction

mediumis eft unger agitatign or, 15_m. , then left to return
to anbient tenperature. t"l%tﬁg?lr eg%%?%‘e%e&%ma%gékéraedf?ﬁt o1 appPéxi Hhat el y
20 5 m of awbent exemeetacthne tdndi phlosdnmettmtan o amd dhewvawsgani chohase

is washed wt n. agueous sol ution of _phosphate buffer at pH=7. Foll owed
.by. drying BV Ifatl%gﬁgsi?fﬁ?]é%ﬁ’bﬁ t ¥LE | ey hg asedatie sypgbed jwith
evapor at ed aidcdindenriedUcRPr 85850& sk grh Safey dine WQPELeEEUde
u a

product is,obtained which is purified on'silica eluting w
di chl or onet HERRIZR @D ML hivadare B8xed prdsssivway 5 ng of the expected

compoundo with malocular for my g CHUIBNRO! (M 5,362, 30, ), i . ecpyered. -
purified by chromatography on silica eluting with a
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 minutes, 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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NMR spectrumof the proton In CDC13, at 300 MHz, chem cal3iskhpftsrpf20ohe
.peaks in ppmand nultiplicity: 2.66 (td) and 2.99 (tdd): NCH CH2; 3.03.
- (d) and 3. 77 (ddd) : N-CH2; 4.76 (tt) NCH 5.23 20 [A] B] : CDZ-CHZ-CGHSi'
7.02 (dt) : NC=CH, 7.30 to 7.38 (m) 1&RR2-CoH5 i 7.42 (tm , 7.54 (tm) and
7.62 . (dn) ; C6H5- CO, Exanpl e 31c 6-benzoyl - 7- - oxo- 1, 6- di azabi cycl o[ 3; T
2,1]oct-2-ene- 2 25 carboxylic acid 20 pg (0..055 nnDIe) of ., t he product

obt ai ned |ﬂquE9‘éﬁpl%°]S‘itbl‘i’% A eodg vp nFHgPrlgfet ohdeBn PR IR eﬁl%% Pd/ C
catal yst apgragdded. The reaction nediumis placed under a hydrogen 30

at nosphere and [eft to react for 3 hours under vigorous agitation.

R\ Brevet s\ 17100%#¥14 3 16B.cdaui3tl Jemuaryer2@esliltd Thtpkatal gad itdef i | t er ed
he filtrate is evaporated

out and vvashgd V\%th acet one tta th nmet haaol T

of f under “Yedul dlﬁr%¥§ﬁ?ﬁa e gn\%ﬁ§ 1RG5 PELSEREEd conpound, with
5 ol egul ar forgal C&ﬂHkﬁNﬁﬂ§ &Mﬁuc%721§ Ghus, oBbhanegd. whildle is
corresponding yield is 93% [M+: 272, 105. Exanple 32 a 10
2- prop. enyflisselgad- ﬁ%xol@(zﬂlph IMWFT‘F@%}%Z&EO%%W oy, 2, 1]
‘oct ane - 2- St ag yl

ci s-5- hydoﬁ%é]l%%%t r|f uo%ogcd%t yf‘?{‘§8§?pesr‘?1 tnleOn cgrfbo%?fzr’%atlrel(iSaf‘}dd (0. 059
nol e) of . thefl dewinet kydeat hgbfliamd 2uiphapeopengl )the solvent "is

ci s-5- hydr oxy- 1, 2 % GE%dI n di cargo%g%l ate described in Rec. Trav..
Chico. (1986)IPOTRE Jehi FRAVGBReREPEFUFSrnul a  CL4H23NOG (M

285.3431 g) is i spolved ényé11mﬂ izethyl caaet @te%overed which is

‘purified by chromatography on silica.

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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20. A solution of 51 m of hydrogen chloride in ethyl acetst daatadb®ay/sl
is added at OC. The reaction nediumis left to return to anbi ent '
“tenperature and left to react under agitation for 1 hour and 30 m nutes.
25 The ethyl acetate is evaporated off ypngler reduced pressure, followed by
- 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 whichis.
‘m xed with 200ieh cfrystetlddlnedr of ar ol teed 300tr eaed | QR gmA Ui ts cpol ed

down to OC, e 37 m of TEA is added. The tenperature-'is maintained
at 0C, then ]tf%‘g[‘?n T‘gF t EPRPuO i RGPy dr redureds| pwepsadded.and

R\ Brevets \diHOAld 480 GB- Q%u)?&tééngéiiét%gg‘r’ ole! |SOH1$1[H{[ SIRELAMS d S
allowed to rise to 20C and the reaction mediumis | eft to freact Tor:
anot her 20 rfifatiqomder cryiniad eut witl2Gtiylofacsatsare i sH O &rqpddaed. The

sol ut'i oncobt gj L i_tated fqr 1 hour . anbi ent tenperature and poured
into 300 m %Ag\%ﬁt {La% %% tgedso"fllﬁ off® ?rex?i:r&??ied)‘ﬁﬁ]{ hSethyr seRhate :
.. washed wi tindnetter ;sadricemt Q\éerev&@éixlamew|o&&ﬁ&§1de%n§eﬁﬂ%e&0b‘£%@stdxé .

oduct i’s.

evapor at ed of f under reduced pressure. 10 15.7 g of crude p
obt ai ned which i §-3Fud f9leemEirdneevprapty whthi mbéacelati Mypridla a

di chl or onet Ridy | (ppcet 1 Xtwure, 9 : .3 _g.of .expgcted conpound,
with. nol ecufh'g?%o%%ﬁgp 01%5:%4% @4 f? n)?‘[é‘}gs‘igé%lﬁ 4 éntﬁﬁﬁ %8?5& Re&d i n
the form of an I5ila weldhweoystaThezesr whepondien g otigdwhtisre/ 3% Skage B

P oPo L St WA a0l L ooy
- Stage D. '
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,

with molecular formula CiH;eN,0, (M 316.36 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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10.9 g (38.7 nmml es) of the conpound obtained in 20 stage Al dAEMaBD2APS of
acetonitrile are m xed together. The pale yellow solution obtained is
~cooled dowmmn to -30C, then 4.94 m of 2.6-lutidine and 6.7 m of
trifluoromethanesui phoni ¢ anhydri de arld4added. The reaction mediumis
agitated for 15 . mnutes, then, still 25 at -30C, 9.57 g of O- -
benzyl hydroxyl ani ne is added. At the end of ‘the addition, the.tenperature
is left -to(q\%)séf_%ocﬁecand%ﬁ@ pESCS - nddlurRtzi-Seklef t5 426 r b3t andr 1
hour at this e atur e .9 .of - i di-ne-, i S, then ng,left in
cont act forS'% day) a(%ﬁZOE.HA?TO rSe'ggc%Si L‘ﬁ’t meg}?ﬁ:r%"(fs%z‘t ﬁér’?’%ggcﬁ(?eg'?%to -500
m - of wat eim)artgdHextracted with ethyl acetate. The reaction nmediumis

washed successjvely with_water, with an aqueous sol ution of phosphate
buf fer at &lﬁ—_ﬁé‘C_l\a/?fh 3748¢ (}&ted REDRr 8¥et-s\ 17100\ 17143 GB. doc 31

Januarys 200f 132 Aq4SRUS 1SR a0f A4 unpshl.oniges I hep aggin, wid h

wat er. Dry - m sul phate and the solvent is
evapor at ed +ofdH:ONHEr= ridducel pr @&l e 35923 i of Hdrfude3predase,i $1it.hus
obtai ned which is dissolved in 150 ml of dichloronethane, followed by
“washing with a 10% aqueous solution .,of.,tartafic aci'd;, then drying over
sodi um sul phak®landabhe solvent is evaporated of f under reduced pressure.
10 16.1 g of a yelTow oil is thus recovered which is purified by

- chr onat ogr &FRySor ~§FPi-6a.(Prenylgeshogypedt 6d ddampdinycin tIB folidcul ar

Fornulgy CLARZLESN20A(W\T1350:34 Ghal ScLeROUILRAM ity zed form

The correspon {age = pr ope trans-5--
(phenyl net hoxy) anmog- {2- pé pemotlene ofarhexybapeund obtained in

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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80 m of nethanol is cooled down to -10C, then 4.15 g (37.°8 daphag) 2605

- NaBH4 is added. 20 A solution of 10.6. g. (27.4 nmoles) of the conpound
obtai ned previously in 80 m of nethanol is slowy added, under agitation,
to this m-xture for a. duration of- 30 #&lAutes, whilst maintaining the

" tenperature at -10C. The tenperature is then left-to rise to 0C, then 25
this tenperature is maintained for.3 hours. The reaction m xture is poured
into 450. n SSflpResubpgRt@at ckhandthgosal vent eiiybvaperated H6E| unddrby
decanting, WashipgqWhidsy¥ggr then the organic phase is dried over sodium
~sul phate and then the solvent is 30 evaporated off under reduced pressure.
8.2 g of a yellow 082 gsofhusushteddedonpbahdi st selamiid 89ridhi 9f
tetrahydrofq;agTQQOsolg ion of 2.43 g of oxalic acidin 25 m of THE is
added. The ox4Fate"r \ BS evet sEFPrEf\ 17943 &8 doehwy Jawesaverzgds 148 which
.Crystal|Ezescfﬁséé11fﬁé&lE&%mﬁﬂdTM@Sgﬁ§Eg@é§h&&%é;%ﬁé dTIEE%QEQ dri.ed under
reduced pressure and dissolved in- a saturate ut1on of  sodi um

bi carbonate. Exti¥EtiRartimmeof ithe qurotwiri h et hyl acetate, the organic 5
phase i s washed w ter, dri.ed over sodi,um sul phate and the solvent is
evapor at ed of f uﬁ%%?jﬁgﬂﬂcgg épgsy e.C%Eméga 8¥9£§6e8§e&h€oﬁﬁéﬁﬁd;

W t h-nol eculian fw ratdh nlIGHAAN2OZv { M = 290.36 g) is thus obtained, in the
formof an oil which crystallizes when the tenperature is below 10 20 CO
The correspondi ng A%l @) §ngsof &-2fe I 2 -Flopeny| CH-&ls - CH, oidr 6- |
(2- phenyhmethaxy) (1, I aza-; HoyYche L3. 2, .1 ,zQ¢ctane--2-carboxyl ate 3.2
g (11 nmol es Q%? ?ﬂeﬁggﬁq%g?éj%eéﬁﬁréefggélé'?é (TéydgéggFVgg*u%d% a
“nitrogen at hree JHT 500 M. 90f andacetomi E]l:e CH,-0; 7.32 to 7.43:

CeHs-

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
trans~7—oxo—6—(phenylmethoxy)—1,6—diazabicyclo-{3,2,1]
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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The solution obtained is cooled down to OC using an ice bathJancad; 20051
of TEA, then 0.796 m of diphosgene, and 1.48 g of DVAP are added. 20 The
tenperature is left torise to 20C and the nediumis left to react for 2°
hours under. agitation. - The reacti oAlfi xture is then poured into 200 m-
of a 0.1N aqueous solution of hydrochloric acid, 400. ml of water is _-
added, followed_..by extracting.with 25 dichi oronethane, ' washing with
water and dryinbnogé%s WRYi 4mlsdl BhafEPeFhEdsBIPEHREE) ¥iffem ed of f
- under redu ess i der tain;3. xpect ed conpound,

W th nnlecgﬁgwgﬁ o?ﬁ%$5:ﬂ%lgﬁZONégg'?%1§%6%%6égga?hégfn the 30 form of
crystal s. The goeidspsndiagtyietidves 89% NWR spectrum of the proton 1.66 .
(m and 2. g to',= 2.16 (m O=CCH CH2-CH2; 2-94 (d) and 3.07 (dt)

N-CH2; 3.3 CH2-CH, 4.14 (dd) O=C-CH, 4.68 R \Brevets\17100\17143
GB. doc 31 dapyary-RPQBoky47(dkd - CHe-GhizehRi c¢4c98 [and , 31086 tarehAB]- |
CH2- C6H55; 5.26 (dg) and 5.34 (dg) CH2-CH = CH2i 5.92 (m) CH2- CH=CHZ;
7.37°to 7.42rbayath®e |R (CHC13 ) : 1748; 1646; 1496 cm 1. 5 MS (positive -
el ect rospray) z: [2M+ +.= 655 + .+ + .7 3804 M+ NaJ +
= 339, [M+ H ﬁ_':ls‘%#,% 2%%&%3‘1@%?%%&%&%%8&%%55%5%!\-8?- ii0or
(phenyl met hexiinel, afhddiazahgcy el D0§ 3pd/ &) ardOmbredneodetheaxyl i ¢ acid and
its cyclohexylamne salt, 2.21 g (6.98 | es) of the conpound obtained
in Exanpl e 32a TR diE@FHARP uRITH nilts o R aosPisTe, & n VAR 98 ot
di chl qrpmes Panern & Q- tndh SPhut hpR:QFe SPLi Mgy eLDYL- DeyaRaakay BRI Y ... 15
acetate is added. Then 242 ng of tetrakistTiphenyl phdosphi ne pal |l adi um

: minutes.

The catalyst dis 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 colourless foam.

Stage C

Pyridinium salt of trans-7-oxo-6- (sulphooxy)-1,6-

‘20 diazabicyclo [3,2,1] octane-2-carboxamide

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

R:\Brevets\17100\17143 GB.doc




is added in one go, then the nediumis maintai ned under agilt aan@ry @00%.
- hour, followed by. diluting with 22 m of ethyl acetate. and pouring
“into.- 75 'm of a saturated 20 solution of NaH2PO4. Extraction is then
carried out with ethyl acetate and the rgani c phase is dried over sodi um
.sul phate. 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 m xture of
11 M of et MATTRBitaH SN sl tofof dyramhekydrem e sdlpharmstl ld-zed
cycl ohexyl arg; ; [ rat fyltration and washed with ethyl

et her, thenratl%a%%yf/cérﬁs %&gvlgp%?:a{:ta%o °F %&’é?ar?%ced pressure. In 30
this way. a totalThef prédugofebtyshabl ipged-isaldly siobtidicreduwinch His

di ssolved i 025fﬂ f a saturated _aqueous solution of NaH2ZPO4. After
extracting vt etHyl® GUKHteated MeeEe pphdesonr of cBabiffad sendidri ed

over R \8revet optal@0Rl $iA3sG3 doc 31 January 2005 115 sodi um sul phate,
then the solvent is evaporated off under reduced pressure. 1.82 g -of

expect ed conpound&xiirentionecid aratoiadl Gl 4wkt BN2h(IM 236t 20e 9 Hes t hus
recovered, in y. | 1ized farm The, corresponding yield is 94 % _ NWR
spectrun1oflfﬁ§ %iéﬁéﬁﬁﬁféﬁﬂﬂﬁg HPmSBHH Yggﬂ%ﬁ?cﬁPXQH?FFsléfFdﬂﬁé peaks
in ppm and kol thel bgukpuslpb8sen) and of 2.20 to 2.22 (nm) : CH CH2- CH2- CH;

10 2.89 (d) and 3.11 gddd) © N-CH2; 3.34. (dd) N-CHZ-CH., 4.13 (bd)
N-CH C=O 4.90 ahdl52b5opasp catirdead ogt 350Ko 1P, 4Bt mOEHS. atvBa@BibBE N z:

[M+ Nalo } Ee%ﬁgra£ﬂ%§,Hkoil%w%é?ﬁy“eﬁérgg@fgée43%f%es 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
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Pyridiniumsalt of trans-7-o0xo0-6 -(sul phooxy)-1, 6- diazabi @jcPenfd;y2,2005
oct ane- 2- car boxam de Stage A trans-7-o0x0-6- (phenyl nethoxy) -1,

6- di azabicyclo [3, 2, 1] 20 octane-2-carboxamde 1.1 g (4 nmole) of the
conmpound obtained in Exanple 32b is ditd8olved in 30 m of -di chl oronet hane:
0.67 m of TEA i.s added to this solution. The solution is cooled down ..to

5C and 0.57 m of _25 isobutyl chloroformate is.added_qutte rapidly.
Agitation is maiht BM'rBd F6r5§8 Wﬁﬁﬂtg eﬁ‘ﬁcgg Sﬁl”rggsi%oﬁ %}))F &6 % ntl)rélat ed
~ammoni a i spafldgdd sLewiplibRder vigorous agitation. Agitation is _ _
mai nt ai ned Tor one hour at anmbient 30 tenperature, the reaction nediumis
diluted with 301rB5ofto \datld , €38 | oGEdCHy @ka~CEbt ihPi (8) anehlPoret hane,

washi ng w at er; ~dryi gg,qve odi ym syl phat e goncent r-at i4g, under
reduced prgggnﬁea&&&@ e\gé%g\l %0\-1%5%&(5760033€9Ja@a?ym %g%gn_%’ 116 In
this way 1lylzg ahdexpeeteruproduct with nolecular formula Cl14H1I7N303 (M =
275.31 g) is obtained. The yield is quantitative. Stage B 5 trans-

6- hydr oxy-MSo¥Begagi Yd> B 8¢t dMhe-2-2%%rboxanide 1.1 g of the
"~ conmpound obtained in-stage A, 30 i of nethanol and 300 ng of 10% Pd/c are
m xed together. The reaction mediumis placed: undér ahydrogen 10" =

at nospher eExhmpnl ebe3m kbus@ is agitated vigorously for 45 mnutes. The
catalyst is then filtered . .out, shed with nethanol the i a .

di chl or omet hane ttﬁ&ﬁ&lowﬂir’)?t u?%r/.abowi%ﬁt VEEE i%reeR/aa]f)%$a\[@8yiﬁﬁ'&grg r educed

pressyie. an operating method similar to that which 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 . - - _ -

Starting from 43 ul of 2—pyridinemethanamine,—37 mg of
the sodium salt of trans-7-oxo-N-(2-pyridinylmethyl)-6- .

30 {sulphooxy) -1, 6-diazabicyclo(3,2, 1]l 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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15 800 ng of expected product with nolecular fornmula C7HI1N30Zafihzy L8HS518
- g) is thus obtained, in the formof a colourless foam Stage C Pyridinium
salt of trans-7-oxo-6- (sul phooxy).-l , 6- 20 diazabicyclo [3,2,1]

oct ane- 2- car boxani de 800 ng of the conpoupd obtained previously and 20 ni
" of anhydrous pyridine are m xed together under a nitrogen atnosphere. Then
1.91 g of SO03--pyridine conplex. is added. 25 The m xture is agitated for

20 hours at 3¢enperature. The reaction nediumis then filtered-and
the solvent ggy t ff nder redyced pressure. The expected product
wi th mol ecul SE4FEERG) ggogo 5L IS _ s,g"egﬁgfiil{lﬁ@*éhéﬁamsaeg) 425 g ho§
obtai ned in the sbdimumofsadtyeli ovw-PheduCExc BYaPL £33 idinyl) et -

R \Brevets\ 17104\ 17143 GB. doc 31 January 2005 17€%§§$%tu%§¥a%%%%¥h%1salt
of . trans-7- o% -%-Q%ﬁﬂﬁ@@dﬁ&y@ZqEQZaQﬁQE@&ﬁE%Mﬁ(iﬂdﬁﬁaﬂ§—2—carboxamide

oct ane- 2scar poxawi £e,Jhe; L odyct i ned. previ Yy, i's introduced . into 40
m of a concentrated aqueou's%Iouf%%%fﬂl%aiﬁdsoﬁ'as 5 to obtain a pH
of 4. Extradfs ofpésittiare iecibaiutosptdy etdyd : apetatg #themgz 1. 01 g of
tetrabutyl ammoni um hydrogen. sul phate is added to the aqueous phase.
Agitation is carried out for 10 m nutes at anbient -10-tenperature, -

foll owed by P¥mipad i3vg 4 tines with 300 Ml of ethyl acetate, drying the
organi c phase over sodi um sul phate. and concentrating under reduced
pressure. 1.55Ftnst Fawl phrl ewg fodam sy thiinesdtiamedi wdj cho g purified

by Chroﬂ@tOgﬂﬁph¥m£ﬂm§iééf€’o%l%ﬂéﬁ%éjqjgkaa%—[2~(4—pyridinyl)ethyl}—

6~(sulphooxy)—1,G—diazabicyclo[3,2}1loctane—2—carboxamide

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-benzamide, 43 mg of the
25 sodium salt of trans-N- {3 - (aminocarbonyl)phenyl] -7-oxo-6-

(sulphooxy)—l,6—diazabicyclo[3,2,1}octéne~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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15 acet one/ di chl oromet hane / TEA sol vent 50/48/2_ In this wal Faopayy cf002
~expected product with nolecular fornula C23H4A6NAC6S (M = 506.71 g) is.
recovered, in the formof a colourless foam The corresponding overal
yield is 50% 20 Exanple 33 c¢ Sodi um $8Pt of )
“trans-7-oxo- 6- (sul phooxy) -1, 6-di azabi cyclo [3,2,1] octane-2-carboxam de -
The product obtained.in Exanple 33b is dissolved in 25 7 nl of an
acetone/ma@é?zﬁb%?ﬁ?%oiﬁiztEEﬁCHéB6§?f§6rBﬁxém3@eNwﬁ PRl oft -€he proton
colum of 180;g;8f, Xo, 50WK8 resin in Na{ formand eluted with water.
After evaporation of the water under reduced pressure, the product
crystalliz¥s. (bd@at inge oflexpedsspaagbmpdand [MDT =f 383Ul a C7HION3NaO6S (M =
287.23 g) isthus obtained. The corresponding yield is 94% _ _
- R \Brevets\ 17100\ 17143 GB_doc 31 January 2005 118 In DVBO, at 300 MHz,
chem cal shifhs18f4ihe peaks in ppmand nultiplicity: 1.55 to 2.10 3H) :
CH CH2-CHZ-TH 2. 91 (d) and 3.02 bd) : N-CH2; 3..38 (bs) : NNCH2-CH, 3.68
(d) N CH GGorrting. £8omNE87 3449 3 MBinetlyat aninet benrenpriyg. nP2: [M- =
264 Exanpl 34 tq 47 The_fol |l Qui car boyayj des e prepared,feLl ow ng
10 an operﬁ i ng ﬁ%thod Qﬁ%ilar Cgﬁgﬁét mh%% i's a?%% ingggégpye?§3' '
~starting f(@nddy hanbiho ) bkeael - vbbabned (sulplxerp) e138b. The only '

difference_is that in Stage 1, the reagent wused, I.e.. the ampnia
sol uti on, @gag@k&gx@hah@;g,1]0¢tane72—carboxam1de is obtained i.e.

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

aQ,

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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15 solution of the corresponding am ne. Thus, only the Rl gloupnasrgefiosed
. in formula | varies. Exanple 34 20 Starting from49 Al of benzyl anine, 64
"mg of the sodium salt of trans-7-oxo-N-(phenyl nethyl)-6-(sul phooxy)-1, 6-
d.iazabicyclo[ 3, 2,1] octane- 2-carboxamge is obtained i.e. an overall
- yield of 38 s. M5 (positive electrospray) mz: [M,+ Na]J+ = 400, [M+ H +
25 = 378 Exanple 35 Starting from43 | of 2-pyridinenethanam ne, 37 ng of
the sodiumsalt of trans-7--oxo--N (2-pyridinylnethyl) -6- 30 (sul phooxy)
--1, 6-diazabi cycll o [3, 2, 1] octane-2-carboxam de. is obtained i.e. an-
overal |l vyiel 124 (positive electrospray) mz: [M+ H + = 379 . ,
R\ Brevet's\ \; 4 . 9QCx uar 5 I rting from
513 g of Syl oot hanars ne 13 g aHORateEam AR R A4

trans- 7- oxo-aid 241 DpyIEAdi i metdfylthe sodifsulgaiooxs) trans-N- (2-

6-di azabicycla [3., 2, tane-2 -carboxanmde 5 is obtained i.e. an
overal | \lf-/l elaglé%_qu%o%]ﬁyﬁgd?iqﬁx\?éGe'la@d“?lrpg?&x%))* Imerdiagabiqyatos ‘393
Exanpl e 37 ugnt,iinedueem-2l.chrBbx@imidte Py i dbpgehbanamde, 5 40 ggq0fo¢ 10 the

sodiumsalt of trans- 7-oxo-N-[2--(4-pyridinyl)ethyl] - _
6- ( sul phooxyP- #-6- di azabi cycl o] 3, 2, 11 oct ane- 2- carboxani.de is obtained i.e.

a yield of % :pAsi_ti I trsra_).Mgiz_: + + = 415, [M+ H
393 15 Exa 213 A trgs » oM. JiE é yri d%ﬁe’et%am ne, 45 ny of

16 Example 46

Starting from 64 mg of (3—aminopheny1)~urea, 43 mg of the
sodium salt of trans-N- {3- [ (aminocarbonyl}aminolphenyl] -
7-0x0-6- (sulphooxy) -1, 6-diazabicyclo{3,2,1]octane-2-
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 tréns{N—(z—

20 amino-2-oxo-1-phenylethyl)-7-oxo-6- (sulphooxy)-1,6-
| diazabicyclo [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 following compounds were prepared starting from 110
mg 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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the sodiumsalt of trans-7-oxo-N-[2-(2-pyridinyl)ethyl]- 31 January 2005
6- (sul phooxy) -1, 6-di azabi cycl o[ 3, 2,1 ] oct ane- 2-car boxam de 20 is obtained.
i.e. ayield of 23 % M. (p05|t|ve el ectrospray) nfz: [M+ H + 393 i
Exanple 39 Starting from58.3 ng of 3-%2f no- benzani de, 43 ng of the 25
sodiumsalt of trans-N [ 3- (am' nocar bonyl . ) phenyl] -7-o0xo-6-- -
(sul phooxy)+.1,.6--di azabi cycl o 1] pcta carbox md btalne i

yi el d of 2§%r§ﬁ%g?n§€%rﬁl \S\;l'eL [é_l & r%))]gptrzay dz % c%:.5:"8’3 %% Exa]grpl e 40
‘Starting fro@ 5S&odlitEh Ofsad-tdi F tfmlaamﬁagj)eﬁmﬁ[plne tr&hs 37 fakd he- sodi um

salt of trans N-[ 4- ()dl met m no) phenyl ] - 7- oxo-'6- (sul phooxy) -1, 6

'R\ Brevet s\(FPIBBCPY 43 - G‘é@@a@}q}’&‘ﬂr@ar ré’(}dé e ane-2-carboxylate
dirazabi cycl;qf n A ieS oObtained i.e. a yield of 40 %
VS (negatlv% g)lbé?:ﬁa]rn praa% g %ﬁl F%X%@ g?8??55 Exanpl e 41 Starting from58.3
my of 35 di M&t Hylegritige- bé&mmrsmay)gm/zng [ofl "tHe3zndi um salt of
trans-N-[3-_ (di net hyl am no) phenyl ] - 7- oxo- 6- (sul phooxy)-1, 6 -

diazabi cycl o[ 3, 2,1] octane -2-carboxamde is obtained i.e. 10 a yield of
54 % NB (Egﬁﬁlbll\é64@| ectrospray) mlz: [M = 383 Exanple 42 Starting from 43 .
pl of 4 --pyridinenethanam ne, 24.6 ng of 15 thé sodium-salt of :
trans- 7- oxSLREEEBOp RO MRl )7m§f!9ny¢1] -5 pyridinegabbapyl, 1206m9dlcefzé;th€cycl o)

3, 2, 1 £2- f
.Enegati v]eoe gctﬁr osg%%)?xa%ge[r\% 4 %@%@%nﬁ%ﬁl ° qfao"‘:’l % ronﬁ'¥S44 1A of

3- pyrixh nefethphaokpe-144-difBablicyclo [3,2,1] octane-2-carboxylate

Q

o

is obtained i.e. a yleld of 8.5

- MS (negatlve 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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the sodiumsalt of trans -7-oxo-N(3-pyridinylmethyl)-6- (sl ghooryy 2005

- --1,.6--diazabicyclo [3, 2, |]octane-2-carboxanmide is obtained i.e. a
yield of 26 % 25 MS (negative el ectrosgray) mz : [Me= 355 Exanple 44
Starting from84 mg (.+-.)--.al pha. -am h83benzene propanami de, 55 ng of

t he sodium salt of trans- N-(l 30

‘ani no- | - oxo- enyd - 2- pr. pyI ul phoox
di azabi cycl o'f%&g {loct gr?% 2-Car %8§§m dé% b?ﬁ)ﬁ%}awr@xylamw@wmﬁ 27 %

VB (negati veénslmeathosnidy )isnzdddd] " = 411, 321
R\ Brevets\ 17100\ 17143. GB. doc 31 January 2005 121 Exanple 45 Starting from

'46~mg  of 2- ani M3ackeantden hydddchl of$ déefandufidlerAl agitdEdon2Tdm 9f the
sodi um sal t

am no- 2- oxoeHEL ]H 7- oxo(éhf’sﬁ%ﬁg&a/)“l BYAPIrabrdyerd ymier 17educed

- 2- car boxanmpdeedssireht ai ned i.e. ayieldof 13 0. M5 (ne ative _
el ectrospray) mz: [M - 321, 249 10 Exanple 46 Starting from 64 ng of
( 3- ani nophenyl ) - dfea, rﬂ‘-gldgeoflshetakedl uopsaih ofateans-Mblidwed| by

am nocar bo heny 7- 0X0 sul phooxy) -1, 6-di azabi cycl o]

ES 2, 1] ocl%(lr%‘??"?l%gl]ar oggm d?]smb%l'%&h%‘ge éfhea 9ifgla€tl§f phasgg 185 M

(negati ve - ehvaehedsmiah) watzr, [ Mhen Tr32d olz%-}v s%%lluﬁ?(%”ﬁ:p 3%7 Starting from
64

63 ny of +- . 5%5 pha. - am no- benzeneacetam de € sodi um sal t

of trans- N—(2 2BEERFnof Bl b%at ipn pherg | @mq::a?tm GBKSLﬂfIﬂ”lO(Eqﬂ)Vehtﬁ
) | d of 38
di azabiycl gnhdxr2, @dﬁ@ggfg#g{gox% %e %9? 1Ei< ‘ﬁb‘f‘%‘ghﬁ%e%alﬂ e of 3

s M5 (negative el ectrospr
methoxy-3- [ (2-propenyloxy) 1m1noJ 3,6-dihydro-1 (2H) -

pyridinecarboxylate is obtalned with 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.—5°C, 37.8g of sodium
cyanoborohydride then 58.2 ml of boron fluoride etherete
20 is added. | |
| The reaction medium is then diluted with
diéhlefomethane poured into a mixture of water and 2N
soda, extractlon is carried out w1th dlchloromethane the
organic phase is washed with water followed by drying
25 over sodium sulphate fllterlng and evaporatlon 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 thls way 5. 59 of 1,1- -dimethylethyl 5- methoxy 3- =t
[(2-propenyloxy}amino] -3, 6- dihydro-1(2H) -
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The fol |l owi ng compounds wer e pfépared starting from 110 nplofJaaaappBds
obtained in stage E of Exanple 32, which is esterified each tine with the -

appropriate alcohol in order to prodﬂ%%athe final product. 30 Then, the
operation is carried out in a simlar nner to that described in stages.B
to E. of Exanple 33. Exanple 48. R \Brevets\17100\17143 GB doc 31 January -

2005 122 S%)?i‘%ﬁgﬂetzéf?ﬂbg}létgg & fohednesy- Agsl "§ m Lhe

- sodi um sal am no- 2- oxoet h trans- oxo- -6-

-di azabi cy284.88, 2 115oobaaeHédcaThexybakespbadmhgaymeddl1% Saéyleld of 32
s. M5 (ne ative el ectrospray) mz: [M= 322 Exanple 49 Starting fron151 7
mg of 4-pyridi nee®%anbl,- 20 ny of the sodiumsalt of 2-(4--
pyridinyl)ethyIS 5gam$973ommeﬁelecﬁsuﬂmphmﬁx&&ct1oBtdLﬁéabu©yGhQ@k3 2,-1]

ield of 8.5 0. M5 (negative

b d i
gftegtn reg’sprlg;) 82% ﬂ%ﬂne ' lga%% :andsfla?t iy ¢F oARAFOIEN@TSF 2-

pyr|d|neetﬁgﬂgéduggdngng$ 5h§1a§@d|un1salt of 2-(2- pyridinyl)ethyl
trans- 7- oxo- 6- (sul phooxy )-1, 6-diazabicyclo [3,2,1] octane-2- carboxylate

.is obtained i.e7a5ymklslf afrﬂslwozh@acé@eg@ta&EdeiQCthéﬁpéaﬁbdrﬂ z: [M 370
20 Exanple 51 Starting from57.7 ng of 3-pyridinéethanol 50 ng of the
sodi um salt of Ih%fﬁ&ﬂwamﬂr@h@eiithoromﬂShaaexaré el suli phoexly undexr

6- dlazablg%a%%g%% 4 oct ane- - 2- - car boxyl at e 25 is obtained i.e. a
yleld of Rt % ectrospray) mz: [M = 370 Exanple 52
10 The residue 1is taken up in water. followed by
extraction 3 times‘ with AcOEt. The agueous 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 .
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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.Sodium salt of 3 -methoxy-6-(sul phooxy)-1,6 30 diazabi cyclxn| Fadudly 2005
" oct-3-en-7-one Stage A 1Qy (50 mmoles) of 1,1-d ineth.ylethyl 3,5-dioxo-1-
‘pi peridi necarboxy late is dissolved in 10 mM of nethanol,
"R \Brevets\ 17100\ 17143 GB. doc 31 January22005 123 then 6g (54 nmoles) of O
- _allyl hydroxyl am,neam ne hydrochloride is added. The reaction. nmediumis
| eft under agitation for 3 hours, then the solvent is evaporated off under
‘reduced 5 presstthe Theidesi dde i sakekenupp in Wakebr,f OkbovedeldY by

extraction w . di.chl oronet hane. The organi c phase is washed with water,
then dri ed \cl)g\#et'Jr]rasc% iod’m‘%hfrm%thQEtAf tti]re 9193 oRhane deaporshednwdtht he

sol vent 10 widar, r edieeeddphessUbSerl0s849uRf dninfdipEt hy | 3"
met hoxy-3- [_.(2--propenyloxy) im ngf- 3,8 6- 3ﬁhy%}1%?%ég§m kgi?gweg by
pyri di necar t‘r:dijyﬂré‘t?éoins S| b eiathion nof ecbkardfiorent amnddhd HPEN2O4G (M =.

282. 342 g) CQflesponding yield is 75% 15 Stage B 10.6g (37.6 nmol es)
of the prodict obtained in Stage A and 212 ml of nethanol are placed in a

flask. The sol utirae resGeRied JOWM-1 05 s 3 ' .
cyanobor ohydri de then 58.2 ni ng boir%he(?%%r %ngg%fﬁ8§%%§%@2€q SHH. The,
reacti on ne8itHing whEh endPreBEsd diichi odicatsitdaore hianeirepayted into .a

m xture of water -an | ,.extraction is carried out with

di ch- 1 or omet hane,Iﬁt %e%(l;ér gg’%g'g %hgé i%‘% vvg’s"ﬁ'&'f Vi Qe T GRAThEWREY by
drying 25 dvér sodiamabitphabd3,bi hfecitng-and7ewapor atjon qf,the, 150! vent
under rleoducggﬁ[:r)lrfss re. The product obtained is purified by chromatography

uia CieHi4N30; 18 obtained (M = 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(Ce¢Hs)3]4 are added. |
_ After reaction for 1 hour, 1.1 ml of pyridiné, ﬁhen
1238 mg of SOB—pyridiné 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 ‘pPropenyltriphenylphosphonium salt of 3-methoxy-6-
_{sulphooxy)—1?6~diazabicyclo[3,2,1]oct—3—en;7— | one of
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on silica eluting with an AcCEt/dichl oromethane m xture 10190and®cy wdohsi s
way 5.5g.of 1,1-dinethylethyl 5-methoxy-3- [ (2-propenyloxy) am no] -3, .
6-di hydro-1 (2H) R \Brevets\17100\17143 GB.doc 31 January 2005 124 )
pyri di necarboxyl ate of nolecular fornmiP& C14H24N202 (M 284.36 @) is
obt ai ned. The correspondi ng yield is 51% Stage C 5.5g (19.3 mol es) of
the product obtajned in Stage B, 27.5 ml of dichioronethane and 4.2 ni
of ani sol emﬁrecurﬂfrodm%ﬁo aCtdagheOsBd 5 s of PPFRLOSFoacetTRe acid is
then added.,thgsd5Aaang {he1di ¢Bl gremethane are elim nated under reduced
pressure. 10 The residue Is taken up in water, followed by extraction 3 °
tinmes with AcCEt. The aqueous *phase is rendered basi c by the addition of
anmoni um hydroxi de, then extraction with AcCEt is carried out. The organic
phases are mashggagétp water, then dried 15 over sodium sul phate foll owed
by filtering theﬁmﬂevaporatron of the solvent under reduced pressure. .In
this way 2.45g of 5-nethoxy-N-(2-propenyloxy)- 1,2,3,6-

t et r ahydr o- 3- pyH%ll raani et ofthn| grudduct orah e regH1 620 Stgde = 08404 g) is
obtarnep 0 Tg rrespo drng teld S ?5%& ggage D 2.45g (0.0133 mmol e)
of the pr u%? ﬁ%d Phet 8% ALBI1 dE0"VEd "under an inert atnosphere
in 826 of acetonltrrle and the solution is cooled dowmn to OC. 25 0.778
m of d| phosgernehe s sadaed onlhebt @impedatisr epassadl owa@rta redinmmnnt @f
tenperaturgbwéhen 5 .56 mM of TEA |s addgd anbi

50WX8  resin orm, e utlng with water
containing 10% THF. _ '
The product collected is lyophilized in order to
eiO 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
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31 January 2005

Agitation is carried out overnight at anbient tenperature, then the

- solvent is evaporated off under 30 reduced pressure. R'\Brevets\
"17100\ 17143 GB.doc .31 January 2005 125 The residue is taken up in water,
-followed by extraction with AcCEt, theiprganic phase is washed with
“.water, then dried over sodium sul phate, followed by filtration then

evaporation gf the sol vent under reduced 5 pressure. The residue is '

purified by EAtbAEEBgriaphywashisng i ceithel uti ngw tluawusc OBbAdieRhor gret han

e-mxture. 1/ 841¢ this. way . 1.13g, 0of 3--nethoxy-6-(2-propenyl oxy) 1, 6-
di azabi cycl o[%?z?%f%ctg - -’en-t%l-egnetgﬁ ol €l @r PhRF¢ oriful AreedHI2ReTs i s

. obtai ned (MmagifsP3mgyullpieates®rresponding yield is 40.3% Stage E 105 ng
- (0.5 Mol e) of thejr{@{odupt obtained in Stage D, is dissolved in a flask
"~ placed under. an Fidrgaten athdsphersied 1ottnl askl dilehl csemeddi@neig571 of

~acetic sac.dghpdhen-31dF : H5) 3] 4 are added. After reaction
for 1 hour, 1.LT.m of pyr%ﬁeyﬁ%ﬁlé%§gﬁ 317503 pyri di ne conpl ex are

added. - Agi t ati on Jirs tdairy ived; qu"t3g)\g3rd}j Qh,tlwd‘fﬁ%]:}{}hf‘e vent . [ ~
evapor at ed %ff nder reduced pressure. The rlesi due |t§gthé%’e1’n6 u%lqll}ﬁé%t er,
fol | oned by > ektd RERTRXAPH) idicinlorldiPét hane iahichamssticng Wit wat e The
organi ¢ phaseliedl=Zde QY ogdi phate, fallaowed by filtering and

evapor ating the sol vent urﬁ%lﬁ ?é%?&@%ﬂ 2 p?egg ré< e résiRi@inedhurified
by chronat odiépleprowspicnidiag yekdd g Wukhta chiiic/l or onet hane/ acetonitrile

m xture 50/50. In this way 148 ng of the 1 ‘

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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30 propenyltriphenyl phosphonl um salt of 3-nethoxy-6- (sul plhoa“m?1ry 200% .

6--di azabicyclo [3, 2, 1] oct-3 -en-7- one of R \Brevets\17100\17143 GB. doc .
31 January. 2005 , 126 nol ecul ar formula C28H29N206PS is obtai ned. The
corresponding yield is 530. Stage F 148 ny of the product obtained in Stage
Eis 5 dissol ved in water containing 10% THF. _ The sol ution obtained is.
passed over a c@Qlum o reS| ,;n Naf form eluting with water
cont ai ni ng 10% c%]ée%?(%%go%%%tje% &%t yophilized in order to .10

" obtain 51 ng of t he expected sodiumsalt, of nolecular fornula C7HIN2O6SNa
(M= 272.21 g). The corresponding yield is 700. NM spectrum of the proton
3.04 (d) and 3.2&:geldy " C-CH*CH- CH2-N, 3.41 (d) and 15 3.71 (dd) :

- N-CH2-C=CH, 3.496¢smg 346 maB=«)ddpt: . tﬁe%r&@dﬁﬂ-dkhte&n]egi(lidl)
C=CH CH CH2-N M5 (negative el ectrospray % = 235
Exanple 53° SRFSi 1t SHFFObFeSR- 1het HBky25- @%ﬁh ﬂBB%?Fhﬁnéz HPSEa éyclo

2, | foctaB-&h- Iy 0hsa St f9e dida 039 (5.2 mmol es) of 1, 1-di nethylethyl
'3 6- di hydro- 3-oxo- 1.(2H)-pyridinecar boxyl ate of nolecular formula 25
CLOH15N®B is digsol ved inO%S m gf et hano 572 %g é_AS 2 m*rnlugskﬁl of '
0- al I yl hydr oxyl 4K nd&aGe o™ ¢ RgAT 1™ W & & EPSd8d U STHE -
. reaction rfb}xaggelg se;k@fécwwaﬁlﬁglg@mm@n for 15 m nutes, then 100 m of
- dichloronmet hane is added, R \Brevets\17140\17143 GB-doc : ,
The organlc phases are comblned then dried 'over
magnesium sulphate, followed by filtering and evaporation
10 of the solvent under reduced presgsure.
In this way 278 mg of N-{(2-propenyloxy)-I,2,3,6-
tetrahydro-3- pyridinamine of molecular formula CgH12MN20
(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 pl of TEA and 105 pul of é
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 ig g
'left to react overnight.
25 AcOEt is added, followed by washing with a 10%
agqueous solution of tartaric acid and with water.
The organic phase is.dried ovér.magnesium sulphate

followed by filtration and the solvent is evaporated off

under reduced pressure.
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, ) ) - 31 January 2005
- 31 January 2005 127 followed by washing with a 10% aqueous sol ution of
. tartaric acid, then the organic phase is dried over "magnesium sul phate.
‘Filtration is carried out and the solvent is evaporated off under reduced
pressure. In this way 1.36. g of 1,1-dit&®hylethyl 3,6-dihydro- 3- |
" (2--propenyloxy) imno] -1 (2H) -pyridnecarboxylate of nolecular fornula
C13H2ON203 (M = 2.32 is obtained. The corresponding yield is
quantitative. 10 Stg8 B HnTEMCH | SRtainedr ipeddwiified | pdi ceitleibd ,n St age
A . of Exanmluthihest apidmg Lropy obtained .in Stage A
15.1¢g of sodiun1c;§noborohydriggéggggggéth?ﬁeg%ggggéﬁ t%%?%uoﬁ?ﬂglﬂFherate.
15 0.99g of PHid3dUMe ¢ 1% FEA.1- di met hyl et hyl 3-[(2- propenyl oxy)amn no

] - 1- pi peri di necar oxy# and 1/3,1,1- dimethylethyl 3, 6-dihydro-3 - |
( 2- pr openyl oxy) éﬁ%no ﬁi% ( - P ri&Fhec%%bofVﬂé%@ﬁﬂPQRﬂQ%ﬂ@aﬂhﬁbrnula

C13H22N293 @Wlazatdind 33 [g), 2911¢ cefet-ai-red 7i-Bkhi §anay,-aktler rif£ication. 20
Stage C 1.07g (4. 26 nﬁbl&g?uogogﬁ%lﬁixture

The corresp%%&é%%_ ield is 71%

obt ai ned i nStdgd? 8 i*§ @P¥sdredd Mh=2180.8L AEOEt. The reaction mediumis
cool ed down to O then. 5.8 m..of a-7 M sol ution of 25 hydrogen chloride
in ACOEt is addegﬁeTﬁéfr?gggFgéﬂgnga?6%1F§ Léft to react for 2 hours 30
m nutes at 0OC. The  solvent is evaporated off under reduced pressure, then .
“the residue is taken up in ether, the precipitate is filtered and dried
under reduced pr&&ageef 30, In this way 560 ng of N-(2-propenyloxy)-1,2;

3, 6- tetrahydro- ~pyridinam ne di hydrochl oride of nolecular fornula
CBHL6C12N20 (M :'Eri‘i?%z‘?rga)tlioél obt aFfEF1eR \Bilevdiis\a 7300{ 17T43va0B _Hoc

10~ that described in Stage E of Example 52'starting from 51
mg (0.27 mmole) of the product obtained“in Stage E, 33 pl
oﬁ acetic acid, 165 mg of PA[P(CeHs) 3], and 132'mg.of 805~
pyridine complex. '
| In this - way 29.6 mg of  the 1-

15 propenyltriphénylphosphonium. salt of 6—(sulphooxy)—1,6—
‘diazabicyclo[3,2,1]oct-3-en-7-one is obtained.

This salt is passed over a column of DOWEX 50WX8

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- “r
dimethylethyl 3,6<dihydro—3—oxo—l(2H)—pyridinecarboxylate' -
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31 January 2.U05 128 The. corresponding yield is 57% StéHeJEP“%ﬁ%>%%§5_
(2.46 mol es) -of the product obtained in Stage Cis dissolved in 6 m of-.
di chl oronet hane, then 2.5 nl of 2N soda is added. The reaction nediumis
decanted and ..the aqueous- phase is é%fracted with AcOEt. The organic -
phases are conbi ned then dried over magnesium sul phate, followed by o

filtering and evappratjon 10 of the solvent under reduced. essure. In
this way 27 Ty %‘?Peﬂﬂ(% prop%?m'b]ﬁ/)-- f,l figN i tet rgar_h ro- 3~ pyPi'di nam ne
of ol ecul Benkol AYEAcEBHHANIS h{M-SchAD4r2deJdniiS19bhai BedpyThaine .
corresponding yield is 73% 15 Stage E 270 ng (1.75 nmol es) of the product

obtained in StEgetBifswaysddiet. ountiel -dhnetigohetlinbsphérdihydss-m  of
acetonitrile, . n of . di sgene. are added. 20
The reaCtigﬁ[ééggﬁﬁgsgtﬁéﬁ [éﬁgﬁ%f"?égﬁfﬁ€$5%&é ecgﬁﬁogﬁgﬁtgllomea%to

returng o aoheenlatefpemaller eCgHa%N,0) SOsaldmpsdcthdd (act For.s hgurs. 213
ng of DVAP_ js' added then the reaction nmediumis left to react overnight.
25 ACOEt i SPEdERHreFRPIARY YBichash? nguanthtat1v®- aqueous sol ution of
“tartaric acid and with water. The organi c phase is dried over nagnesium
sul phate followed by filtration and the solvent is evaporated off under
reduced pressurgtad® \Brevets\ 17100\ 17143 GB. doc 31 January 2005 129 The
- crude product oqgained is purjfied on silica, . . )
‘ The operation 1s carried out as indicated in Stage B

of Example 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.

Aftex 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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. . . » J 2
eluting with a dichl oronet hane /acetone 95/5 m xture cont a| n| %Suﬁr%t QHESS

. In this way 36 ng of 6- (2--propenyloxy) -1, 6- 5 diazabicyclo[3,2,1]oc
‘t-3-en-7-one of nolecular formula CO9H12N202 is obtained (M= 180.21 g).

The corresponding yield is 11% Stage FLIhe operation is carried out in a:

".simlar way to 10 that described in Stage E of Exanple 52 starting from51
-mg (0.27 mmol e) of the product obtained in Stage E, 33 | of acetic acid,

165 ng of P ) 3j 4 and 132 ng of 503- pyridine conplex. In this
way 29.6 mg of tHed- on@”ambqnemtwaml@m&mm@mamti@fs@a e D
(sul phooxy) &GEXQ afab|5§ycl 3,2,1joct-3-en- 7-one i S obtai ned. is salt
i s passed ovef a corum TEHWKBO™r EsPRG n W?%rfﬂpléﬂutqﬁﬁgthﬁth

wat er cont ainnizngi 2D %kHG ned e Mgﬁ%tc cold esd ef) | ulfp&é zed in order to

20 obtain 13 ng of the expected m salt, of nolec ornmul a
CGH7N2C88Na (M = 52@59‘1905) a 'Irhﬂemlmre es:yion@l;/ag gt eln- (sha@imdEhdBggat i ve

el ectrospray) J | e .54 Sodi um sal t of 6- (sul phooxy)

-1, 6-- di a)z'iabl cyc t[e[g\{lfqﬁ Qtanp?f %aﬁléﬁe A FRE oper/ad i onofs cd¥ried

out as i ndi o(aﬂeahylrmeﬂﬁg@r A330 gﬁpé&aﬂﬁlhngEESt@ftlrﬁ}glééQ%ﬂ. gﬁéﬁmﬁ%l nol e)
oXxy

of 1,1-- di t hy dro 3-0x0-1(2H) - pyri-di necar ate -
R \Br evet s@%@ﬁ%ﬂ?@? C%)‘H 7 =) J%?uﬁ?‘iﬁ@@b&rlaﬂlm way ecul ar formul a
CIOHL5NO3, 9.79 @heOrokenzybiydpax n ydeochl oride and 15 m  of
pyridine. In this TR it 1,81¥’cjii@%t ¥ERYI 3. 6. di hydr o- |

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 C13H16N20; 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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3-[ (phenyl met hoxy) i mi no] - 1(2H) - pyr i di necar boxyl ate of nol eculagf’laf%r%%q‘r’

C17H22N203 is obtained (M= 302.38 g). The corresponding yiel dis
quantitative. Stage B The operation is carried out as indicated in Stage’ B
of Exanple 53 starting from 14.9qg (O. d456 ol e) of the 10 product obtained
in Stage A, - 12g of sodi um cyanobor ohydri de and 30 m of boron trifluoride-

etherate. After op | 8. f mxtur 1 1-
di met hyl et hyl 30" égglghy ro‘-B(-géc [C%%paﬁé’n;?l net hox % 8{1 ction
pyri di necamediyimatis apllatéd afndbrl-4i Migﬁﬂ'blg%thétrﬁbéﬁlere at normal

[ (phenyl met hoxy) am no] - | - pi peri di necar boxyl ate of nolecular fornmula

C17H22N2a3Pr§56b&i'ned in this way (M= 304.39 g). The corresponding yield

. is 55% Stage h carri dout S|nd|cted|n Stage C 20 of
Eanpl & 53 ararPinc T o 9 FBeoSbecTarRy s ESAfFLen, BRa3ta et i n
"Stage. B afid1t6Gedl, Ofrlaxsédrmlvlll:h SQheuihaQ:Ebe aydrogpe clhbakikee i AcOEt.

8.39g of a mxture of 2/3.of N (phenyl nethoxy)- 1,2, 3, 6-

-t et rahydr oegaBQFPHPﬁaﬁifﬁequiﬁVdFG@HP@FH BEeaRdre2s 1/ 3 of
"N (phenyl net hoxa% 3- eri di nam ne d| hydr ochl oride of nolecular farmula
bt a

C12H18C12N20 i s in tH% way’® (M 2D77. 8F g). SThYIE¥edpbrdi ng
yield is 98%-RoiBrevetrs) 3719844443 GBdec s J%&%&?Q% £ %fmﬁﬁ%ge D The

operation is carried out as Indicated in Stage D of Exanple 53 starting
from 8. BOgC(HlOE@Q | eptefinede (Mi xt Uk42 obd aoned The Stegee€pandidg m of
2N so 39; 9f X f 2/3 of N-(phenyl nmet hoxy)

1,2, 3(1% telr ﬁyd%% %%l%%%gmgne and 1/3 of N (phenyl net hoxy) - 3-

pi peri di nam ne of nol ecul ar fornul a 012H16N20 (M= 204.27 g) is obtained .

.|nth|s way.

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.

R:\Brevets\17100\17143 GB.doc




L . . 31 Janua y 2005
The corresponding yield is 98% 10 Stage E The operation is carri ed’out as

-indicated. in Stage E of Exanple 53 starting from5.02g (0.0246 nole) of
‘the. mxture obtained in Stage D, 2.43 m of diphosgene, 7.4 m of TEA
-and 3g of DVAP. 15 5.020g (0.0246 nole) 188 the product obtained in -Stage
".Dand 1.2 m of 1,2-dichloroethane are introduced, at OC and under argon

into a flask equi ged vmth a magnetic stirrer. 2.43g of diphosgene is
added. In this 5 S, &plertien p%}éhﬂﬁé@hd@)PissedZ(Bthazablccxyhhrmi 3pZ, 1]
oct - 3- - en- 7- poRE RS g’gﬂqggul r a e is.collected afte
purification (M= 230.27 %Sighgy{éor?éggon Thy yPerbifd 4%ef %SIE’aﬁﬁrof

6- (phenyl rretch@wyélllllﬁg toazamkcycl of 3, 2, 1] oct an-7-one of nol ecul ar formul a

25 C13HLGN\202 is so col] ect ed M = 232,27 g). The corresponding yield is
9 Stage F 0.128g ”(a%e Or#ﬂﬂ agnephehy| nefdmiddized- in order to

di azabi cycl opBe2id] o6t Tspnenpab | ssolved in 1 nm
of nethanol. R \ Br evet ﬁ?ﬁooglgl%@fgg %&%nu%ﬁitzo 1'§§?§CB 85 of

‘Pd/ C cat al ysﬁoﬁ@lhﬁﬁsﬁfﬁksﬁﬂm (Meactizdn g)medi um i s pl aced under a hydrogen

at nosphere at norﬂlal Bressure At the end of the reaction, the reaction
mediumis 5 fil tefedCrsardine Wetithiet %hd the solvent is evaporat ed

"off under re@cﬁcbggﬁs@r@edﬁggﬁl%wxn/@ G319 -6- hyirloxy 1, 6--

di azabi cycl o[ * 3,2, 1] octan-7- one of “nol ecul ar fornul 8" C6H aN2Q2 i s
obtai ned (M= 142.16 g). The corresponding 10 yield is quantitative.

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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Stage G 75 my (0.528 nmol e) of the product obtained in Stage “BFH"% 3%t
pyridine is introduced into a flask placed wunder an inert atnosphere. 15-
235 ng of SO3-pyri dine conplex is added and the mxture is. left to react
for 2 hours. A few drops of water arelffen added and the solvent is
evaporated off under reduced pressure. In this way 361 ng of crude product
is obtained, 20 which is purified by chromatography on silica eluting

di chl or onet hane/ et-hanol wei ght of TEA. mxture this way 32 ng of purified

. 6/ 4 contai ni ng Testet hybamorgediwal t. sqsul phaty) - trane-di-azabicyglo [3, 2
“1]-octan-7-bne_of 25 nolecular fornula C] _1H1I5N305S is _The correspondi ng
vield i s 19851y eeidayy v &- 88ulpbogyy) st agedinzabigyeiotieZptbduct

R\ Brevet s\ 17100\ 31 Januar he sol uti'on obtained is
passed5ovetesccidbetmipfExDEVEX $0VWK8 resin in form Na+, eluting with water
contai ning 10%THE. The product obtained is |yophilized in order to

obt ai ned iébtég@g%?%%§§ﬁgghggglveqjkp 0§§Sg%g8%§ ter gontaining 1Qo THF

- obtain 20 ng of the expected sodiumsalt, of nolecular formla COHOIN2O
5SNa (M = 221 gjeghhe correspendiuRg yiehd is J7% .trans-7-oxo-N-[(4-

pyridinyl)wmethyl] -6- (sulphooxy) -1, 6-diazabicyclo3,2,1]
octane-2-carboxamide, 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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_ . | 31_January 2005
. M5 (negative electrospray) mz: [MH- = 221 10 PHARVACOLOG CAL STUDY -OF

- THE PRODUCTS OF THE INVENTION In vitro activity, method of dilution in
i quid nmedium A series of tubes are prepared in which the sane quantity of
sterile nutritive nmediumis distributed3515 Increasing quantities of the
“.product to be studi ed are distributed into each tube, then each tube is

sown with a bac&grl straipn. After incubation for twenty-four hours in a
heating chanber FEMRHIRG AEFPTAHRSI tPorfhes imvantiead therefans
~illum nati oBhowhiaghaathowscthe il nhpRl 2@, nhibitory concentrations

(MI1.C) to be determ ned, expressed in 51/ The tests were carried out .
with the foll ow ng produots ef the invention: 25 Test. A: Sodi um salt of
trans- N-(2- pglh sul hooxx) 1, 6-di azabi cycl o

[ 3, 2, 1] oct ame= o EPRPREACSPIhi ch is described in
Exanpl e %5 30 Teﬁst BhaSedicemtsalil ofc&m@mxtzo&XOf@x( SUj ,PNORYdn

1, 6- di azabi cy 3,2,1] octane--2-carboxam de, the preparation of Whl chis
descri bed |?l %T‘) EaRn%Wevet s\ 17100\ 17143 GB.doc 31 January 2005 134
Test C. Sodium sal t é%g yr| | et hyl ) -6--

sul phooxy) -1, 6-di aéﬁa%r?c%}%?@o % %\ié Cfa)me @%r'ﬁ%xam de, the -
preparation of whi ch Stsarldesrqdmdm re;Exmlmra; 43. dest Byeppodi um sal t  of ‘
trans-7-oxo-N-[(4- pyridinyl) methyl]-6-(sul phooxy)-1, 6-diazabi cycl o[ 3, 2, 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 (phenyl nethyl)-
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6- (sul phooxy) -1, 6- dlazablcyclo[S 2, 11oct ane- 2- car boxami de’t PREUArY 2005
preparation of mhlch is described in 15 Exanple 34 Test F. Sodlun1salt ot
phenyl met hyl trans-7-oxo0-6- (sul phoox % 1, 6-di azabi cycl o

[ 3,2, 1] oct ane- 2- car boxyl ate, the pre% ?atlon of which is described in
Exanpl e 28b. 20 The results are set out in the followng table: MI.C
nmeasured in .g/mM TEST No. Strai nsCodeABCDEF S. aureus SG511011
HT3>160>160>80>805160 S. aureus Exp 54146011UC4>160>160>80>805160 S.
Pyogenes A56102A1UC1160>. 160>80>801. 2 ¢fa18€l i 250HT11160802020>80 E. col

- DC2( per neabl e) 250HT680402020>80 E. col i (hyper per neabl e) 2501 P5201052. 520 *:
“not determn ned R \Brevets\417160\ 17143 GH doc 31 January 2005 135 The
conmpounds accor i ng e w an.anti-bacterial
activity. Exanp e of$§ﬁ£$§%%3% %éﬁgﬁégpgé%ﬁh pharnaceu??caﬁ
conposbt i el witlecd ilibe Sor prrepadadl: cont ai ni ng Compound of Exanpl e 33c
- 500 ng Sterile aqueous excipient g.s.f. 5cnB R \Brevets\17100\17143

GB. doc 31 January 2005 136 CLAIMS 1. Conpound of general fornula (1), or
.one of its 5 salts' with a base or an acid: 10

R1

/‘“)\

(CHz)n

10

(1)

15
in which:
Ry represents a hydrogen atom, a COOH, ' CN, COOR, CONRg,R+,
(CHz)n:Rs oOT ‘;¢N& radical, ' '
R is choséﬁ?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 contalnlng from 6 to 10 carbon atoms or
_ aralkyl: contalnlng from 7 to 11 carbon atoms, the ring of
25  the aryl or aralkyl radical being optionally substituted
by an OH,-NH2, 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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(1) 1s in which: Rl represents a hydrogen atom a COON, CN, 31@@.€Oaimarc\502\|005

. R7, N(CH2) n'R5 or Rradical, Ris chosen fromthe group constituted by
“an al kyl. 20 radical containing from1l to 6 carbon atons, optionally
-substituted by a pyridyl or carbanoyl regfical, a -CH2- aI kenyl radical

- containing at the nost 3 to 9 carbon atons, aryI containing from6 to 10
carbon atons or aral kyl containing from?7 to 11 carbon atons, the ring of

25 the aryl Qﬂtla?féﬁhéw ra’dbﬁmtbéedg opt | oaal |gaishesdiyT Ut edrehyican &H, NH2,
NO2i  al kyl 4 taini om | on atoms an al koxy radi cal

' r21car (?)%Ca rﬁi @ﬁg{yﬁr KBRACRAI | SRR BRI . R6

cont ai ni ng from t
and.R7 bei nfriadentli cab o5 dtékbbﬁntatoﬁée §1@§@i‘tu§@dfr the ;%FPH%
constituted by .a hydrogen atom an al kyl radical cont a| ning fr ]to 6

car bon at on¥, ryl  radi cal cont aining from6 to 10 carbon atons and an
aral kyl sadi cal gontai gg%glf Q) 0211 carbon atons,
R\ Brevets\ 17100\ 17143 doe 3 anuéry 2005 137 optionally substituted by

‘a carbanoyl, ureRdoier chdxsrwt hatcanri tbe r gahotil ,c@mtlamtai&yb r adicgmdyg
contalnlng (0] to =car n_atons_substitute a pyriay raal ca
m, CI% b d b 1 dyl dical, 5
n' is equa (0] . f en t qgr on. te
' 1 s 1 erH2R5 Baen $9Wm t HR gr SIHPE QRit e@I$PRa COON,
CN, ON, NH20CORHNREBEoNEOORHER, niEsH, REON Oﬁg\l NHR,
NHCOH, NHCOR, NHSO2R, NH COOR, NH CO - NHR ou%Z Hég |I§ZI% bei ng
as defined HBBveu ﬁ@C@Hzeﬂ%es%nﬁ@daRhybemggnaat datoned ézﬁld%)e,, , 1R5 group,
nt1l beijng equal ﬁo pepitegéngsandh@%r%%en sorgleélrngd (CHy) niRs group,
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,

=== C(H)——R,
and R; or a :{ group, R; representing a

hydrogen atom or a (CH3) nr1Rs - group, n'; and Rs being as
defined above, the dotted line representing an optional
~bond with one or other of the carbon carriers of the
20 substltuents 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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above; R3 represents a hydrogen atomor an al kyl radical cont‘%f“ﬁ?% %Orodr’m 1

to 6 carbon atoms; 15 A represents a bond between the two carbon carriers.,

of Rl C(H R4 and R2 or a group, R4 representl ng a hydrogen atom or a
(CH2) ,1R 5 group, nil and R5 being a538defined above, the dotted. |ine
. repr esentl ng an optional ..bond with one or other of the carbon carriers of

‘the 20 substltuents R1 and S uaI to 1 or,2; Xrepresents_a

dival ent -¥WGEB-R PSR A% a‘?“%%b“?% en‘i‘”ﬁ o‘@elﬂebFﬂn‘?ﬁyaEhéocﬁrbon at om
B represengss A di vaI ent -0- (C i2) n" group attached to 25 the carbonyl
by: the oxygen atom an -NR8 - (CH2 )1' -or -NR8 - 0- group attached to the
carbonyl by *the it rbgeanattawm tHie | gregymakonstdtoted dnd H8ei SOBhosen

~fromthe p tit y rog Y, Y1,
o oy SR O b Y Gl REONREAT RLaie:Ry chlogl kT ry

~and RCsi ndimsicdiorl,| y oHgpoOREER! | ngHachiner) ocubranehesdal kypreadbeall

containing froml1l to 6 carbon atons or an aryl radical contai n|n fromb6

“to 10 car ﬁhtﬁt%ﬂ@&@trs\qf?zfébﬁﬂ@S@Qdo@ﬂsﬁojaﬂbwyCﬁ@BQ(QEB aoms, R
- being a e d or 2; Yis chosen from
L9 oo ELEBRR,) 200 © B R, DG BE) PR 2L o fr

the group cénsti t uted H2, CG\IHR, CONHCH,
CONHS2R, CH2COQH;is5 cﬂd%@%rc@lﬁm@\llﬁd;ugﬁ-&mmt@mbgt tazolse,Rpr ot ect ed

CH2tetr SA3 CH2S02R, ' CH2PO (OR CH2PO CH2PO R
o S BBy DRy oI e oS B stnd ot o by
the SPER. sc3EPHEGEHa1SCRNHCCR, ' SCRNHCOR, SO2NHOONHR, SCRNHCOMH2 and 10 -

SOB8H r adi cal’s,
Y: is chosen from the group constituted by the

 PO(OH),, PO(OR),, PO(CH) (OR) and PO(CH) (R) radicals,
Y; is chosen from the group constituted by the

tetrazole radicals, tetrazole substituted by the R

15 radical; 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 belng understood. that when n is equal to 1 and A

— R,
represents a ""QC(H) group in which R, is a

¥
1

20 hydrogen atom and
- either X represents the -C(0)-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- (CH;) pn group-in which
n" is 0 and Rg is hydrogen or phenyl,
8o all three of Ri, Ry and R; 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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Y2 is chosen fromthe group constituted by the PQUOH) 2, PO(lO%?nuagO(ZOOS

. (OR) and PQUOH) (R) radicals, Y3 is chosen fromthe group constituted by
“the tetrazole radical S, tetrazol e substit uted by the R 15 radical;
squarate, NH or NR tetrazole, NH or NR1xrazole substituted by the R
- radi cal, NHSO2R and NRSO2R, R being as defined above; it being understood

t hat when 'n |s equal to 1 and A represents a ---- , | (H)R4 group in
which R4 is %meg% agearaddngi t Hey Xclepmesent s dthe eCafif -0 (CH2)

.n" group in Qor L. nor Xre resents.—t:heC{F()e—NR&r (CH2) n"
group in whi Pémla%ké}l esd nd® k8% A ASRLS groupl 25 - or X%¥Ptesents

the -CO-NR8- (CH2) ," group ig which n" is O and Re i s hydrogen or phenyl,

" so all three of % and R3 cannot represent a hydrogen atom at the sane
“tinme. 30 2. ddordidid tlo claim 1, characterized in that nis

~equal tosl. R \ Brevet s\ 17100\ 17143 GB. doc 31 January 2005 139 3. Conpound
according to claim1 or claim2, y _ C(H Rcharacterized in that A

represents &-a gC@mpOaSIddei:icne‘dihg tbaiiuin 5,4 chaempewid RECardidhtt 0
R4 re resents a hydrogen atom 5. Conpound

claim 3, ch a%grl zed in tﬁ %

according to0*onerof> %ﬁl%\?n% Yepogen ?L Bharacterized in that X represents a
di val ent COB group in which B represents a .-NR8- (CH2) fl' group - as
defined in claim1. 6. Compound according to one of claims 1 to 5, 15
characterized i nNCPREPUPHe RECErEULPTi ste Yorer @l grbupps 1 to 4,

10 characterized in that X represents a divalent ~CO-B-
group in which B represents a -NRg- (CH) e 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.formulaeI, as defined in claim 1,
the names 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(3,2,1)octane-2-carboxamide and its base
salts, in particular sodium, |

30 trans -7-oxo-N- (3-pyridinyl methyl)—G—(sulphooxy)
—1,6—diazabicyclo[3,2,l]oetane—z—carboxamide and its base
salts, in particular. sodium, |

- trans -7-oxo-N-(2-amino 2-oxo ethyl) -6 - (sulphooxy)
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in which Y1 is chosen fromthe SO2R, SC2NHCOR, SC2NHOOOR, > 'SUSREEENHE

05

and
"SBH groups and Ris as defined in claim 1. 20. 7. The conpounds of -
formula I, as defined in claiml1, the names of which follow trans i

- 7- 0x0- 6- - (sul phooxy) -1, 6-di azabi cycl b8, , 2, 1. ] oct ane- 2-car boxam de and -
its base salts, in particular sodium  trans ~
- 7- oxo- N- (phenyl net hyl ) - 6- (sul phooxy) 25 -1, 6-di azabi_cycl o[ 3

, 2, 1] oct arrel & thkaradakr el aht 4p 151 opleane st ¢arbprapafei eifat LSolRE/M trans
- 7- oxo- N- (4; i diny = 6z hooxy). 1, 6-di azabicyclo[3, 2, 1]

oct ane- 2- c%%i’a%%ﬁ%ﬁ%‘%@%gsséé%% ts, in particular sodium 30 trans

- 7- ox0- N. -(flB=rpylmestitigl  net hyl exr@nksul phooxyy-oxd;6-dsazpbooyxgl ofl362, 1]
~octane-2-carboxam de and its base salts, in particular sodium trans
7 oxo. N PAZRRI Y BLO o et HYFH2R%: 4 STAPATONYTER |\ Brevet s\ 17100\ 17143

CGB. docg140 5 -1, 6-di azabi cycl o[ 3, 2, 1] oct ane - 2-car boxani de and its base
salts, in particular sodium phenylnethyl - trans .

- 7- 0X0- 6- (&ul plamasssl, Br dihgabreperetidn »fl]a octmpeur- agrbosyhate. 8.
- Process fqr the preparation of_a co und,accordin o.one.of clapns 1 to
7, char ac&eori PEF iR thS{LailWSco]npr'%osggﬁ 15h§)ra§tsﬁr&gzee urithg © itch%é'
conpound orfrafimés: (11) is reacted with a carbonylation agent, |if
. appropriate in the presence of a base: 15 R (FH)n (I1l) in which:

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,

n‘, R¢ and Ry being as defined in claim 1 andH%“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

: ::rFKH}*—RL .
R’y 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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20 R 1 represents a hydrogen atomor a CN, protected COON N COOR , %CHZ n'

. 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 of claim 1, in which thei4gactive functions.optionally

" present are 25 protected; R 2 represents a hydrogen atomor a (CH2) n'
1R's, group n' -j being defined as in claim1l and R 5 being as defined
above; R3 i e deithednen eraiomher 30f Atheepresient s carhdrdshebfeahd he two

- carbon carri f R1l1 R and R2 or a 1 group, R 4 representing a
hydr ogen at g%{bgsrtqgu gﬁf} 12n'1 aﬂg “group, n' 1 and R s being as defined
above, the dotitsecd idedinedr esentbag an optional R \Brevets\17140\17143
GB. doc 31 January 2005 141 bond with one or other of the carbon carriers of
the substi %n]f%prﬁﬁméﬁﬁdaR' HO(GH) 8¢ ~def IR ts i (CIk) ai-m ¢y HENR‘gpesent s

- an HO (£&£H2 R 8 2) ol QLe:HNR 8-0 5.group, n"_ being as
defi ned %lr-leéirg’&gl’y ;ﬁld R'%Se£re reéaesﬁti ﬁgféﬁﬁgdroﬁléﬁvé&dﬁ??pro?%‘gt ed GH, an
R, OR radepakseatYhgora Qydragimahro, heidigat&hosen farong COHorCOR |,
COOR , CONHZ, .OONHR' , protected COVHOH ~ CONHSOPR ,  protected CH2COCH, C
HP000R , pr P88 cﬁz%oﬁi%h? 107 efpehHCN Coimcetdhosse freupsOH,

subst i t ut edcby’ R coo8H2 @R, CHRRR(ORdo@ecll! CH2SORy OOt ect ed
CH2PO (OR') OH, protected CHZPO (R) dc—?,%p(? ot%%cgd@%g%'(é?@?,ogﬁa’v 1 or
OY' 1 radi caPToYeqtedi ng CHHERQH, f r offfiGROFSO2R |, prSERMHEAH, BIRNHISERH,

SO2ZNHOGQR CH;;%?)I\%W\H%_HQ t éc'g%'ll\l yo: Ee HR graoq?ps substitu ted by RY,
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', SOZINHCONH?‘, SONHCONHR' 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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15 protected SO3H groups, a Y2 or OY' 2 radical, Y 2 repr e3sler“17talnﬁar3$ 2005 _
protected PQ(OH) 2, protected PO (OH) (.OR), protected POQ(OH) (R ) or PO,
(OR) 2 group, or a Y13 radical, Y 3_being chosen fromthe protected )
tetrazole, tetrazole substituted by tf8 R radical, NH or NR. prot ect ed
. 20 tetrazole, NH or NR tetrazole substituted by the R radical, NHSO2R."

and NR S gr.Qups, R ,being as, defiped . above; with a view to_obtaining
an i nt er medi 4t & c’:bn%b’un% of " flor i %:Eﬁ% SYF "GATEHIS s above it
R \'Br evet ss 14X A,/ 148 Lhhp@eoddn Jasuar ¥nd0f, SrépZeReht sRa2,-RIz0-A; and n
have the sane meani ngs as above and either X1 is a hydrogen atom and X2
repr esent FEPUR CB XPPIGESFI 108B thg reaemtndry t de F]éﬁapﬁagpnéﬁlaﬂ:ﬁé’ﬂ

R R Era e R e o T L T
obt ai néd gx@w oUGl peingcysl deédned tbevpresence of a base.; and in that:
C) optri onalyly,astg e g.) IS, rece ed_by arzad_/ o,rnsta e_b) i_s 1?: foll pvved by
one or sev¥ral®of StR2Sf oPPERPHg ™ orfd€ i MRLEF A bFi aPRBLAER 15 20
25 30 - prgteastdianofid he,deaadd v fanct) Qfence doPT QtBELEON of the
. r_eactl ve aunrg:tilnor::sﬂatl:- esterification - saponi fication, - )
_ c¢) optionally, stage a) is preceded by and/or stage b) is
10 followed by one or several of the following reactions, in
‘an appropriate order:
- protection of the reactive functions,
- deprotection of the reactive functions,
- - esterification
15 - saponification,
= .sulphation,
- phosphation
- amidation,
- acylation,
20 : | - sulphonylation;
| - alkylation;
- introduction of a double bond;
- formation of a urea group;
- introduction of a tétra;ole group; -
25 - reduction of carboxylic acids;
- dehydration of amide to nitrile;
- galification;
- ion exchange;
7 - splitting or separation of diasterisomers;
30 : - sulphide oxidation to sulphoxide and/or

sulphone.
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. - sulphation , - phosphation - am dation, - acylatiori, .
-sul phonyl ation; - alkylation; - introduction of a double bond; - formation
of a urea group; - introduction of a tetrazol group; - reduction of
carboxylic acids. - dehydration of amidé48o nittile; - salification;

“ion exchange; splitting or separation of diasterisomers; sulphide

oxi dation togsulp o(>3<| de and/or .. sui Ehone R \ Brevet s\ 17100\27143 @&B. doc 31
January 2005 2143 BFORTR RECRELORG] § €dadmaidm Shaupsttzotieredeth i bhatat
the carbonyl ati ont@@e@taﬁb@ Qg8 roKihe sy o ns t hosgene,
di phosgene, triphosgene, g?h chl oro or matles chr)g ﬁ Erérﬁl %?‘(‘)afo? s,

al kyl 5 chl orofor@@fﬂ@'sltl&}%bnﬁy c@h@sgbuenatés;ahalsgghe di €A1 PeResese
Prqocess according to claims

bonyl - diimd t
pbatald ||r1no c ac?ﬁr?é‘ggélxmagnﬁét u%ﬁglgggﬁoﬁﬂlﬁqodﬁ?%ﬁrorﬁl]@)kbs

or claim9,

pl ace in5the pressrceraformdiags. 11alREREESS @EQBE:@'fBtha‘EeQ aimy
characterized in that = the: base i's an am ne. . Process ‘according to
claim 8, charact éH5APIR STt ﬁa§b§§¥1bd@hmldaseles chasén f riamihe

group constitut eqyi-AY,&H nes, hydrl des, al cohol ates, am des or carbonates

10. Process according to claim 8 or claim 9
10 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.

is5
12. Process according to claim 8, characterized in that
in stage b the base is chosen from the group consﬁituted
by amines, hydrides, alcoholates, amides or carbonates of
alkali or alkaline-earth metals. |

20

13. Ag a medicaments, the products corresponding to
formula (I) as defined in claim 1, as well as their salts

with pharmaceutically acceptable acids and bases.

25 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 contaiﬁing, ag - active

30 ingredient, at least one medicament according to one of

claims 13 or 14.
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al kali or alkaline-earth netals. 20 13. As a nedi canents, t%eJSPB%E%tZO%
corresponding to fornula (1) as defined in claiml, as weII as their salts
.with pharrmaceutically acceptabl e aci di‘l%nd bases. 25 14. As a nedi camant§

t he products as defined in any. one laims 2 to 7 as well as. their -
salts with pharnmaceutically acceptable acids and bases. 15. Pharnmaceuti cal

- conposi tipas g,.4as 30_ingr edi at _least o redi canent
~accordi ng ?g on(g&hoﬁé&(? Of'a %g%kgﬁp‘ﬁ?‘? reve(tpﬂi 71806\ 191%3 g§§ 31
January 2085114 4with éhn@omd oh penefehldpr fusah{htbrhdbrege:of its salts
with an acid, in particular its hydrochloride: 3 10 in which R11l, R 2, RS,

A", n, X1 and X2 have the sane neanings as in claim8.
R\ Br evet s\ 17140\ 17143 GB. doc s

f? 1\/L

( Hz)n

(ITT)

10 in which FJl, R'2, R;, A', n, X3 and X, have the same

meanings as in claim 8.
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